


programs supplied on DosPius 
(mln1mum system) Complete 
DosPius also available 

RSABUSINESSn. Series 
Each VERSABuSINESS module can be purchased and used independently, 

or can be linked in any combmation to form a complete, coordinated business system. 

VERSARECEIVABLES.. $99.95 
~RrCEIIIAIU,• a a com.,Wt~ rTWnu dr"'m accounts recet\la~. IIWOICifl9, and 
monthly 5tall'mt'nt gl'nPrallng oy•lem It k•Pl track ol all1nlorma11on rl!laU!d to who 
own you or your company money, and can prowl .. aulomatiC billing for past due ac 
count• IIERsARECEliiAIII.fS- pnnts all nec..ssary statements. 10\IDk:el, and summ.lry 
~sand can be hnk.d 11.1th \IIHSAL!:OOUIII• and \IERsAIN\IL.'IOTORV•. 

VERSAPAYABlES,. $99.95 
VU!v.PAVAIII rs- ,. ~rgnrd to k~l!p track ol current and agl!d payables, keepmg you 
•n touch With alltnforrnatiOfl regarding how much money your company 010;es, and to 
whom \IER<;APAVAIII rc,~ mamta•ns a compll!tl! record on each vendor. pnnts c~ks, 
check reg~sters, vouchl!rs, traNaetiOfl reports, aged payable~ reports. vendor report~. 
and mor., Wuh \II"R<;APAVAIII r.s~. you can ..ven let your computer automatiCally wlect 
wh.ch vouchl!f6 ar., to be paid 

VERSAPAYROll'• $99.95 
Vl.RSAPAYROLL ~ •• a powerful and soplu>tiCaled but easy to use payrolla~~t~m that 
keeP' track ol al govl'rnmt'nl ri'QUtrl!d payrolltnlormallon Completl' l'mployff records 
are rna~ntatned, and all necessary payroll calculauom are performed aulomatiCdlly,"' lh 
totals dl'played on s<r..en for opnator approval A pa~roU can be run totally, automatl 
cally. or thO! operator can rn1ervene 10 prevent a check from beng pnntro, or to .-her 
mforrnallon on '' If ~trt>d. tota' mav be Pfll'led 10 thO! \IERsAll:lx;tR tr •1111em. 

VERSAINVENTORY"' $99.95 
VERSAtWf'li"f' <RV'" "a compWII' """'nlo<y contro! 'Y"II!m thalg.ws you 1nstan1 ace~ 
to data on afl\i ll<'m VIJ<SAt.\L'l!OR\- keepo Ira< k of ai' mlormauon rela1ed to ... tlAt 
lll'ms ar<' 1n stock, out of &Jock, on ba.:kordo>r, .. tc , ~tares So'llo!s and pncmg data, all'rts 
you "'"""' an uem lam belov. a preMt reorder poml, and a~ ~-ou to enll!r and prml 
tllYOK es dorectfyor to hnl< 11.11h I he VI:RsARECEJVABLES~ system VERSAL..,\'1.."1011" • pnnts 
all needed m•enlory Lstrn!jll. reports of llom\0 below reorder pomt , mwnlory ,.,ru.. r., 
ports, periOd c1nd yec1r to dati' salrs r~rts, pnce hs1s, mvento<y checklaiS, e1c 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

I .. 
t 

VERSALEDGER n,. $149.95 
VLRSAL..lo< ,£H u~ is a complete accounting SY$tem that grov.;~ as your bus1ness 
gro"'s- IJtRSAl.wGEH 1r• can be used as a s1mple personal checkbook regtsler, 
expanded to a small busmess bookkeeping system or developed anto a large 
corporate genera! ledger SY$1em without any additional 50hware. 

• VER5Al.E:DGER II .. gtv~ you almost unhm1ted ~torage capac1ty 
(300 to 10,000 entnes per month, dependmg on the system). 

• stores all check and general ledger mformahon forever, 
• pnnts tractor-feed checks, 
• handles mult1ple checkbooks and general ledgers, 
• pnnts 17 customized accounting reports 1ncluding check regJsters, 

balance sheets, mcome statements. tran~chon reports. account 
listings, etc. 

VERSA !.EDGER lr' comes wtth a profe~s•onally wntten 160 page manual de 
signed for first-lime users. The IJtRSAlLDGER Jr" manual •Mil help you become 
qu1ckly familiar with VERSAlroGER Jr", usmg complete sample data files 
supplied on d1skette and more than SO pages of sample pnntouts 

SATISFACTION GUARANTEED! 
E,.'«TV V'ERSABL.SC"'ESS ... ~ 5gu.Ar11' •Hd•oc-.~rwm61.jot!vfc~_.~,.'Y'Jfnn5, 

ond •• •IT><toonollhn <010 If >IOU • ., noc '"'<tll<d-h•~RSAI!USI''f.SS~ .-.odulo. ><>u 
mol', frturn ,. ~o~. '""" 30 cia\. 'I lor • rtfund M~ lor~ ABUSI'ESS'"' rnod~,o IT\Il\< bt 
purt.t-...Md tor S25 eac,., uifdltec. tCMaJd • Lttn pur, th.t rnoduM-
AI CP M bowd C""""''"".,...., bo- ~ h M ,, , BASIC 
1MBA51C"' 8A5IC 80t 

To Order. 
Write or ca.U Toll-free (800) 431 -2818 .-9 
(N.Y.S. residents call 914-425-1535) 

• add SJ lot ~ tn UPS.,.., • add ~ 10 CANADA or MEXICO 
• add S4 lot C 0 D "' non UPS ar•ao 

~ 
• add pr_. J)OII09f' •'-'""'• 

--- .. ~ DEALER INQUIRIES WELCOME 
All pncn a nd speclf.:.af'IOnt aub,rc1 10 d wf"9" ~ oub,K110 ~ty 

TRS 1!0 tr.vlrm.~rk T .• '>d, C.•p APPU lr.od.-m.lrk Apple Corp IBM 1'(.. "'''lo"r,.r•IBM Corp OSBORNf trado.,n,uk o.ho""' Corp XEROX trodomotk Xno• CO<p KAVPRO lr..S.'"""-N . L.-..ar 
Sy.• • .,., lro. TU EVID£0 trO<kmll• Trirl.1dfo $y>lfmS. In< SANYO ,,,.n.,..,-k Sanyo Corp NFC tr~rk NEC Corp DEC tradrtrwk Digital Eqwpmml COI'Il Zf_NITH tradnnArk Zn>~~h Corp 

T1 PROFESSIONAl COMPUTER tr.od""'"'k T .... l""lrummt•. Inc SUPERIJHAIN 1r .demark lntt·rtoc: Corp CP M tradomork D9tal Rnnrch E.PS 1 ON tridorm.vk [pooo Corp 





L-.__F_e_a_tu_r_es_~ll ..___ ~A_;:_rt_.::....;i......;:_;cl--=--es..;__---~ 
94. Hello Bar Codes, 

Goodb,-e Keyboard~ 
Optical scanning fOf accurate data 
entry-grocery stores are only the 
beginning. 
Hermes S. Mendez 

104. Ban and Scripn Forever 
~ A look at Industrial bar codes, with 

three popular styles fOf your Model 
Ill and Epson MX-80. 
Davey S. Thornton 

114. Clteck-Out UPCs 
~ Print out UPC codes with your Mod Ill 

and MX~. 

O.wry S. Thornton 

118. Decodi~t~ a. Codes 
~ Not only can your Ill print bar codes. 

it can read them with these 
DOSPLUS 3.5 programs for RS-232 
data transmission. 
Robert S . Craft and Richard G. 
Beplat 

140. Graftru Art P*tte 
Your Model IIIII and an Epson can 
team fOf full-coiOf printouts. 
Francis S. Kalinowski 

212. Using Unh·Xmlx-Put I 
First of a series on the 11)-bit multi· 
user standard. 
James Hawkes 

216. Rn&-Wortd Colltroi-P.rt I 
Make your Model Ill into a home safe
ty watchdog. 
David Englehardt 

296. Cafe Upre!lio 
~line games that astounded the 
judges. 
The Gamer's Cafe 

4 • 80 Micro, November 1983 

Business 

2.42. StnddR the Market 

~ Challenge Wall Street with this in
troduction to stock options. 
John Bell 

Games 

244. Deptll Char"~C 
Destroy undersea bases in under 2K 
RAM. 
L.B. Cebik 

156. Prime Missioa 
~ If you hated prime numbers in math 

class. here's your chance to get even. 
Jeffrey 0 . Fisher 

Review 

176. Data-ba.w Duo 
Reader's Digest's LlstMaker and 
SofTrends' Promise!: two ln-mem· 
ory DBMS programs fOf fast filers. 
Wynne Keller 

Technique 

234. ~rambled Alphabets: 
Cryptology- Put V 
Instead of changing letters. our 
cryptologist turns his hand to rear· 
ranging them. 
Karl Andreassen 

Tutorial 

228. Buic, Faster and 
Readable-Part Ill 
Save t ime by speeding up Basic 
loops. 
John Corban/ 

Model D/12/16 
186. Spa-r Milker 

234. Scrwnb6ed Alpii.Mts: 
Clyptolocr- P.t V 

238. REM RnDo'ftl' 

2&». Diredory A ... .,.... 

Utilities 

186. Space Maker 
Spread out Model 11112/16 Basic 
listings for easy reading. 
J im Barbarella 

m . Color CorTKtion 
A test pattern program fOf accurate 
coiOf reproduction. 
Danley E. Christensen 

»C. Make Your Word(s) Count 
How long is that Scripsit fi le? Now 
you can know in words Instead of 
characters. 
Charles Kmght 

2.311. REM Rtmo,er 
Take back your remarks to save 
Model II disk space. 
Charles R. Perelman 

241. Extmd Radio Shlk'k 's 
Editor/ A!flembRr 
Check your object code wttile using 
EDTASM. 
Robert J. Fleck 

260. Directory A~~ 
A cure fOf vanishing IV12/16 disk direc· 
tories. 
Les N. Delmarter 

Departments 
6. Sidr T I'8Cks 

8. 

INhy the Big Four are the Big Four. 
Eric Maloney 

Proof :'liotes 
How to catch bar code fever. 

12. Input 
Tandy's cash registers. Reviewer and 
designer discuss TRSDOS 6.0. CRT re
assurance. Fi>dng Model I displays. 
Kepner on piracy. STAR-DOS defense. 
AIDS-Ill addenda. 

20. ~· 

22. Aid 
CoCo RTTY wanted. can you convert 
Profile to Profile Ill Plus? Model I 
RSCOBOL expansion. 



24. DdJaa 
Tidying up Pascal, ending "La Plume 
de Ma Tante," and completing Model 
II Casino. 

26. 'I1IIe Next S&ep 
Don't forget variables and arrays. 
Hardin Brothers 

36. 'I1IIe Color Key 
VIrtual disk programs for 64K cassette 
users. 
Scott Norman 

44. Rniews 
Tandy's PC4. The Banner Machine. 
L.DOS utilities. Gridstar. DMP-2100 
printer. TRSOOS Speed-Up Kit. Finger 
Print. Quill. Softcomm. BenctlmarK. 
Draw and Kwlkdraw. Electronically 
Speaking. Games at a Glance. 

89. Review Df&est 
Others' opinions of TRS-80 products. 

264. C•Notes 
A portable bonanza: Nag Analysis, 
songwriters' aid, robot control, daily 
numbers, and Model 100 correspon
dence. 

rn. c.nc~ar 

278. News 
Revised Radio Shack management: 
an exclusiYe Interview. Continued ml· 
cro Industry chaos. Oklahoma n» 
dem blues. A different kind of termi
nal package. Radio Basic. Computer 
haute couture. 

*TAS·80, Scripsit, and 
TRSDOS are trademarks 
of Tandy Corp. 

294. 1be Gamer's Cafe 
Reunion In Baltimore and a Silver 
sibling. 
Rodney ·aamblcus 

1.99. Y0t1na Programmer's Coatest 
Last call to send In your masterpiece. 

JOO. FuJI House 
Basic animation: growing trees and 
playing games. 
Richard Ramella 

310. Feedback Loop 
Expert answers to techle questions. 
Terry Kepner 

m. Rdoad80 
Now Load 80 speaks both source and 
object. 
AITI66 Eisenberg 

324. New Produds 
Model IIL'-4 Pascal graphics. RSM3 
monitor. IL'12/16 Profile transfer. 
DOSPLUS rv. Using Scrtpslt. OBLTalk 
for CompuServe. Surge Sponge. 
PowerMall Plus. The Circuit Judge. 
RS-232 Analyzer. New Tandy printer. 
WordStar for LDOS. Strap your 100. 
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&Marlol: 

PI.J8USHER/PRESIOENT 
WayneGrMn 

VICE PRESIDENT/GENERAL MANAGER 
Debra w.tt~ert»e 

VICE PAESIOEHT/FINANCE 
Roger Murphy 

ASSIST ANT TO PRESIOENTNP 
Matt Smith 

ASSISTANT TO VPIFINANCE 
Dominique Smith 

DIRECTOR OF MARKETlNG & SALES 
OevldScNMI« 

CIACVl.A TION 803-824-$471 
BULK & NEWSST AHO SALES MANAGER 

Ginnie lloudriMu 
1~728 

AOVERTlSING, 803-824-7138 
Sales Manager. Edwald Borezo 

Salea: Maty Hartwell 
NJ Coordinator: Betty Butler 

PUBUC RELATIONS 
J ...... IAonald 

PAOOtJCT10N 
Manager. Nancy Salmon 

Assistant: Oevld Wozmak 
Mic:hMI Fotd, Matjofle Gill ... , 

Alfred Huston. Klmbat1y NadMu, 
Anne Roc:cNo, ~ SW:IItfe, 

Kar..-1 Wozmak; 
F~m Production: Donna Hartwell, 

Thafeu V...Wie, Aober1 M. Vlllena!M; 
NJ Cooldinatora; Patricia Brlldley' 

Paula RamMy, 
Aaalatant: TaylOr Moma; 

Advert ising Production: J ane Pr•ton, 
Fiona Davies, Bruce H«<in, 

Scott Pllllbfk:k 

PHOTOGRAPHY 
SupeiViaor. Thomas VllleneuYe; 

Sandra Dukette, Nat l'laNel Haynee, 
Laur~ Jennl.on, Sturdy Thomas 

TYPESETTING 
SupeiVisor: Sara a.dell; Darlene Bailey, 

Prem GongaJu, Lynn Halnee, 
Cynthia Lelourneau, Undy Palmlaano, 

Heldj Thomaa, Sue Weller 

DESIGN 
Supe<viaor. Joyce Pll larella; 

Suaan Donohoe, Holly Fuatta, 
Howard Happ, Beth Kronwnee, 

Dlon Owens, Dlanne Rlt.on, 
Patrice Scribner, Suaan St-., 

Suzanne Tortheya, Sarah Wernlngat, 
Donna Wohlfarth; 

Copywriters: Louia MariN, Gall Morrl.on, 
Da~ T~tjen, St- Tripp 

DESIGN DlRECTOR 
Chrlatlne Deatrempee 
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SIDETRACKS 

T he microcomputer market has de
veloped a reputation for shifting 

like a sand dune. Certainly, the sum- · · 
mer's shake-up in the low-end market 
and accompanying dip in high-tech 
stocks reinforces that impression. 

But you get another perspective if 
you step back and view the situation in a .·;.. · 

:~~ ma~n~~ ~~w;;r ~h~hr:u t~~ ~;. ;:·.>·;_· :. -. · 
companies who were on top three years ~- ;· .. _. · ... · 
ago are still there. And everyone else is:=:=============~ 
.still scrambling to get a decent share of 
the market. 

In 1980, the leaders were Tandy, Ap
ple, and Commodore. The only com
pany since then to take a signifJCaJlt 
portion of the market is, of course, 
IBM. Others-Sinclair, Atari, Texas 
Instruments, and Osborne, to name a 
few-have had their chance. None has 
done too weU . 

Shifting 
silicon 
sands 

What's the secret? Why do the Big 1----- -------------l 
Four enjoy continued success while 
the rest flail around in apparent help
lessness? 

To begin with, the leaders o ffer fun
damentaUy sound machines that prom
ise a certain amount of longevity. Note, 
for instance, the number of TRS-80 
Model I's still in use. Nearly half of 80 
Micro's subscribers still own Tandy's 
original micro, which hasn't been made 
since 1981 . Some of these machines are 
six years old . 

Contrast this with the fate of the 
Timex-Sinclair 1<XX>, one of the hottest 
consumer products of any kind in 
1982-83. The odds are that most will be 
junked or lost in a closet within a couple 
of years. 

Second, the successful companies an
ticipated and addressed future markets. 
Tandy's Model 100 is an example; Tan
dy saw the need for a truly portable 
micro and filled the void. The 100 was 
an instant success, both criticaUy and 
commercially. 

Osborne, o n the other hand, failed to 
follow up quickly enough on their initial 
success. They put out a transportable 
that begged to be made obsolete, and 
didn't have anything to take its place 
when interest sagged and sales dropped. 

Third, Tandy et al know how to mar
ket their products. Say what you want 
about Tandy's chintzy newspaper in
serts- the bottom line is that the com
pany has sold a lot of computers. One 
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wonders how effective TI's ads- with 
Bill Cosby mugging for the JeU-0 and 
Coke crowds-can be, or whether Atari 
has taken the proper steps to unburden 
itself of its image as a game maker. 

Fmally, the major computer manu
facturers have managed to avoid some 
of the effects of the faddism that has 
struck the industry. The average Tandy 
customer puts thought into his pur
chase, and knows what he wants to do 
with his system. And he never has any 
problems fmding new uses for it. 

The average Sinclair customer, on the 
o ther hand, buys a T-S l<XX) because he 
has vague tho ughts of becoming com
puter literate (whatever that means), or 
because his kids want a microcomputer. 
Eventually, the computer falls into dis
use because no one knows what to do 
with it. The Sinclair is no t a machine 
that will engender a great deal of respect 
among the buying public, any more 
than the Chevy Vega will ever be con
sidered a real car. 

The moral of this story is that while 
we can expect to see a general slow
down in the entire micro market, we can 
also expect that Tandy will continue to 
be one of the more stable manufactur
ers, and that the TRS-80 line will hold 
onto a gpodly portion of the market. 
They, along with Apple, Commodore, 
and IBM, stand head and shoulders 
above the pack, and it will require a rna-

by Eric Maloney 

jor effort on Tandy's part to bungle 
their share of the lead. 

A Blzzard of P..,er 
A recent report from International 

Resource Development of Norwalk, 
cr. confirms what we here have sus
pected for some time-that while elec
tronic mail may be faster and more ef
ficient, it may not necessarily be more 
effective. The reason, says the report, is 
that e-mail is impersonal, and takes 
" the humanity out of a conununication." 
The result, it concludes, is that people 
will turn to stationery and other fonns 
of more personal correspondence. 

"[Paper) is a symbol of authority, it 
dispels doubt as to the existence of a 
transaction, it represents an extension 
of the individual that necessarily-by its 
very nature-is far more intimate than a 
piece of computer hardware,' ' says 
IRD's press release on the report. 

As members of CompuServe, we've 
been receiving an increasing number of 
query letters-letters in which authors 
ask us whether we're interested in ar
ticles they're working on-through 
e-mail. And we've noticed that o ur 
tendency is to pay less attention to these 
letters than to personal letters sent via 
the U.S. mail . 

We don't do it on purpose. But all 
e-mail looks the same. Each letter pops 
up on the screen in the same fashion, 
and each is dumped to the same printer 
to be cranked out in the same dot-ma
trix style on the same perforated paper. 
A half -dozen such letters in a pile have 
little to distinguish themselves from one 
another. 

A personal letter, on the other hand, 
says a great deal about the author. The 
envelope, the kind of stationery, the let
terhead, the way in which the letter is 
formatted, the signature-together with 
the text, they sketch a portrait of the 
author. And each portrait is distinct 
from the next. 

So the next time you're ready to send 
out a letter electronically, think about it 
ftrst. Is the medium lessening the impact 
of the message? If so, perhaps )00 should 
forego the wonders of the electronic na
tion for the dependability of typewriter 
and paper. It 's a means of communica
tion that will never outlive its effec
tiveness. • 



~~ The Answel! is ... 

NEWSCRIPTITM 
THE WORD PROCESSOR 
FOR BUSINESSMEN AND 
PROFESSIONALS 
With ongoing support directly 
from us 

A FEW OF NEWSCRIPT's 200 
STANDARD FEATURES: 
• t' ORM LE:rt t: RS WIT II Mt: RGING OF NAMES AND ADDRESSES 
• GI\"ES SUPERB APP~:ARANCt: TO YOUR nNAL DOCU~U:l\TS 
• COIIIPRt: JIE: l\SIVE ~tANUAL WITH TUTORV\ L AND t:XAMPLES 
• CENTERING. TOP HOTTO~I TITU:S. INDENTS. PAGINATION 
• UNDERLINI:'\G. BOLDFACE . DOUBLE WIOTII. ITALICS• 
• SUD SUPER SC RIPTS . RIGHT ,JlJSTit'lt:D PROPORTIO:>;AL+ 
• CREATE:S TAHU; Of CONTENTS. SORTED INut:x 
• "LEGAL" LINE NUMBERING 
• SCRt: EN GRAPHICS, SPf:CtAL PRINTER SY!\IROLS• 
• SEARCH REPLACE GLOBALLY OR WITH I:" LINES. COLU~INS 
• BLOCK l\IOVt: . COPY. DELETE . INSERT. fiLE MERGES 
·AI TOSAVE . WHOOPS. DIRECTORY. KILL 
• St;PPORT FOR ALL USTt:D PRINTERS IS INCL UDED ' • 

(NO PATCHES INVOLVED) ·• 
• SUPPLIED Rt:ADY TO R N ON " TINY" DOSPLUS 
• AJ, SO RI 'NS UNot:R NEW DOS 80 . LDOS. liiUI.T IDOS. TRSDOS 

:'\F.WSCRIPT 7 . I : 
\tailing I.a~ls Option: 
Spt..ocial: 7\EWSCHIPT + I .ABEI .S: 
Daio;ywh(>cll' roportiunal Oplion : 
"Pcn<:ir .. Scripsit" File Convertor: 
NEWSCRIPT Manual & Rcfcrcncc cardonly: 
Elet.-tri<: W ebster + Correction Feature: 
llypiM.:nation Feature fnr Elcc:.irk Wc~icr: 
Granunatical Feature for Elt..'(.1ric \\'d~tl.'r : 
Dotwriter 3.0: 
Dotwritcr + l .<'th'r ljtilili~: 
6.0 PLUS-MSS Model 4 utili tv pak 

REI!JUIRED CONFIGURA 
48K TRS-80 . MAX-80 . LNW, or 
compatible, with one o r more 
dis k drives. Specify Mode l I or 
Mode llll. 
t some features work only if your 

printl"r ha~> the mec ha m cal 
c apability. 

• • Daisy Wheel Proportio nal is an 
extra-cost o ption. 

TO ORDER, CALL NOW, 
TOLL-FREE: (800) 

824-7888, Operator 422 

$124.95 
29.95 

13!).95 
49.H.5 
24.95 
29.95 

149.50 
49.95 
39.!)5 
79.9.5 
9H.95 
49.95 

For orders, information. or names of nearby dealers: 
213) 764-3131. or write to u s. 

BUlL SUPPORT 
MOST POPULAR 

PRINTERS! INCLUDING: 
An adex . Broth <"r . Cent ronics. C. ltoh , Diablo. Epson . Gcrninl. 
Micruhn.-, Nf:C. Pro~•riter. Qume. Radio Shack ILP I 8 , DW2 . r>MP-
41 0 , OWP 200·2100). Smith Corona. Trl.-typr . Typewriter. anything 
c.urnpatihlr with any or these . and m a ny o thers. pa rallel and RS·23'.l. 

SPECIAL AVAILABLE OPTION: Right-justified 
proportional for Diablo. F-10, Qumc, Spinwriter. 
etc. Requires "Daisywheel Proportional" Option 
plus NEWSCRIPT. 

REVIEWERS AND USERS AGREE. 
" NEWSCRlPT'' is the best 
word pr()(:esor I have seen 
... unsurpasse d in printe r 
contro l ... no o ther 
TRS-80 word processor 
can matc h its ability to 
format tellt . .. it!'l editor is 
fas t . easy. and po~·erful. " 
(80 MICRO. CX:I . 1982) 

" You r phone informatio n 
system and the pro mpt 
and courteous starr that 
you provide to help your 
c lie nts . . . are worth the 
cost or I he system." 
(V .H .H.) 

"Better than c o ld beer o n 
a h ot day!! Thank you !!" 
IR.S.J 
"What a program . So easy 
to learn and easier to u s c . 
I waited too long before 
ordering!" (P.J .M .) 

" ... takes the TRS-80 to a 
new level o r text handling 
.. . very usn-friendly ... 
!'luperb documentation. 
adaptability to many 
printers a nd operating 
systems .. . a standard 
against which other 
TRS·80 word proce!'lsl~ 
programs will be judged." 
(SOFTSIDE. Dt.>c. 1982) 

" ... ongoing support 
second to none. with 
superb documen· 
tatlon." (80 U.S . • Journal. 
Feb. 1982) -----

Order from your Software dealer or from: 

PR~·~, --~ 
Dep•t. C, Boz 580 No. HoUywood, CA 91803 
TERMS : \1SA. ) 1a.§t.(Tt_ard c h~c: k, , mOnt:"V ordc:•r, , COO. ' o t'. U ·• .a.ac-ptccJ Mo~t ord~r-.!!1 s h tpp«t 
within H ho ur._ Plu•c •dd S:S 00 ror •urloc< IJPS In 1: SA . 0 1 86 00 lor UPS llluc L~bt: l. Add So;. 00 10 

Canad .. . S l !'l.OO 0\'Crsca, .u r SIHpUIC'Ut. 6'"2' sa a~s u._x tn C"dlifond~• 
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The left bracket, L replaces the up ar· 
row used by Radio Shack to Indicate 
exponentiation on our printouts. When 
entering programs published In 80 
Micro, you should make this change. 

80 formats Its program listings to 
run 64-<:haracters wide, the way they 
look on your video screen. This ac· 
counts for the occasional wrap-around 
you will notice In our program listings. 
Don't let It throw you, particularly 
when entering assembly listings. 

Article submissions from our read· 
ers are welcomed and encouraged. In
quiries should be addressed to: Sub
missions Editor, 80 Pine Street, Peter· 
borough, NH 03458. Include an SASE 
for a copy of our writers' guidelines. 
Payment for accepted articles is made 
at a rate of approximately $50 per 
printed page; all rights are purchased. 
Authors of reviews should contact the 

· Review Editor, 80 Pine Street, Peter· 
borough, NH 03458. 

I • 80 Micro, November 1983 

PROOF NOTES 
The editors look at the issues 

What's black and white, read all 
over, and has a temperature of 

103? Bar code fever! If you haven't got 
it yet, watch out-you can catch it from 
these pages. In this issue we'll introduce 
you to bar code technology, tell you 
how to print and read bar codes, and 
provide you with all the good stuff you 
buy 8() Micro for: utilities, tutorials, 
techniques, games, news, reviews, and 
so on. • 

Bar codes provide an efficient and 
reliable means of data entry and trans
fer. Already a familiar sight at the 
supermarket in the form of the Univer
sal Product Code (UPQ, bar codes in
crease productivity, security, and data 
integrity in controlling inventory and 
maintaining records. 

In addition to grocery and retail ap
plications, bar codes are used increas
ingly in industry, government agencies, 
libraries, hospitals, and laboratories. 

Computers read bar codes, a series of 
bars and spaces, by several means. All 
readers use a laser beam that scans the 
message in the bar code and transfers it 
to the computer. Sure to become most 
popular wilh micro users is the hand
held wand that gives bar coding the por
tability and versatility to make it such 
an attractive means of data input. 

Ahhough not a replacement for the 
keyboard, bar code scanners are a sig
nificant and time-saving alternative to 
keyboard data entry. Best of all, read
ing bar codes doesn't require a skilled 
operator-it's so easy a monkey could 
do it. 

Here at 8() Micro, the fever has 
everyone thinking of how bar codes will 
someday improve our maga2lne. Im
agine, if you will, opening your latest 
issue of 8() MICro, picking up a pen-like 
device attached to your TRS-80, and, 
with a wave of your hand, transferring 
entire program listin~ into the com
puter quickly, accurately, and easily. 

Imagine also using bar codes to enter 
the table of contents into a ftle to build a 
handy, complete index to 8() Micro sub
jects and articles. 

These are just two potential bar code 
applications to make 8() Micro more ac
cessible to you. We are so excited by it 
all that bar codes have become an ob-

Bar 
code 
fever 

session with many of us. Members of 
our softball team, the Generics, proudly 
wear a large bar code emblazoned on 
our uniforms. A few of us have even 
thought about bar code tattoos. 

This issue supplies you with enough 
material to bring on the initial symp
toms of bar code fever. With the bar 
code generators on pp. 104 and 114 
you can use your Model III and a dot
matrix printer to print four of the most 
popular bar codes, including the Uni
versal Product Code. And "Decoding 
Bar Codes" on p. 128 lets your Model 
III read bar codes. 

Although you can adapt many bar 
code readers to TRS-80 computers, the 
virtual lack of interfacing software 
keeps many TRS-80 owners from jump
ing onto the bar code bandwagon. We'd 
like to hear from any of you who devdop 
bar code reader interfacing software. • 

-A. C. 



A SUBSID IARY OF THE COMPUTER WAREHOUSE INC OF OH •O • 22295 EUCLID AVENUE • EUCLID, OHIO 44117 

BARE DRIVES 
Manufacturer Model 

Ta'lCI< · • 5 •" TM 100 1 
Tandon • s•·," TM100? 
Tanoon • s~,· TM100·4 

MP1 ' Slo" Mode: 51 

MP1 ' 51>4" Model 52 
MPI ' 5'•" Mol 501 
MPI ' 5'•" Mol 502 
MPI' 5'•" Mdl 902 
MPI" 8" Mol 41 

MPI'' 8" Mdl 42 

FO' TRS llO hUtt . ZtN!r. ISM ~o.o 01""'1 
Foo comp lit~"""" P<,.., SuPOiy ~o $~ 95 

MODEL Ill & IV 
RS-232 Communication 

DIRECT REPLACEMENT FOR 
RS-232, FULLY TESTED & 
BURNED IN , EASY INSTALLA· 
TION, 120 DAY WARRANTY. 
RS-232 . .. ......... . . .. . 78.95 

SPRINTER 
Double Your Speed 

Speed·up cuts computer 
operation t1me in half, saves 
time and money. Fast4 MHz 
Z80B CPU included , installs 
in 15 mtnutes with no solder· 
ing or cutting . 

SPRINTER Ill for MOD Ill $95.95 
SPRINTER I for MOD I $95.95 

Th1S Month s Specta • OEM Vers10n of Shugart 
SA455 125 40140) Slimtme $219 00 

No. of No. of Full or 
Price Heads Tracks Shmllne 

1 40 $179 ~ 
? 40140 Full ?49 00 

80180 fu ll 329 00 
40 FJII '79 00 

2 40/40 Full 239 00 
40 Slim line 179 00 

4J.I40 Shl'l•lne 239 00 
2 80/80 S 1m11ne 329 00 

77 Slimhne 399 00 
77177 Sltmline 499 00 

'' fl)( Ou.ol tdS~ in<! W~tr loPP', 10<1 $!9 9~ 

MODEL IV- 64K 
MEMORY EXPANSION 

GUARANTEED 1 FULL YEAR 

SET OF 8 

4164 RAM CHIPS . . ..... . 69.95 

PRINTER BUFFERS 

OUADRAM MICROFAZER 
Parallel to Parallel w/8K $149.00 
Parallel to Senal w/8K 179.00 
Serial to Ser ia! w/8K 179.00 
Serial to Parllel w/8K . 179 00 
Each Add'I8K Upgrade..... 10 00 

A I come w1th pause contro1 and copy 
feature, and can be upgraded to 512K. 

PRACTICAL PERIPHERALS 
MPB/EPSON w. 16K $149.00 
MPB/EPSON w,32K . . 189.00 
ln·llne Parallel or Sertal w/32K 289.00 
ln·Ltne Paral lel or Senal w/64K 339.00 

\>\'£ACCEPT 
• V•U 
• M•t'\htt Cotrd 
• Ch.K~S 

• Mon&y Oroe~ 
• COD 

ALL PRICES 
AI'E FOR 

MAll OnDER 0 Nl V 
Pucn Specllte.at>Ons 
and Ollm •ng~ •Ybtl.lcl 

to changt' w•thour 

nolce 

~?J 

' LNW 
TRS-80 Mod. I Expansion 

$349.00 
• RS2:o2 !'r • 10 • Full 32k 200n~ RA'-4 
• Para1.eo pnnt~· per. • Rtal 1<mf' c loc~ 
• GOld plated • 6 month warranty 

connectors • Heao;y stl'el case 
• Floppy d•s• CC>r'tr:>IIE'r • ThotJsa'ld~ of u>ers 

• .,.,orks ,.,th any OOS I 00"' 

MODEMS 
Hayel Smart Modem (RS 732> .... . S239 00 
SIGNALMAN DIRECT CON'Ij f .CT 

.. . .. S94 9'j 

U S ROBOTICS Inc. 
Auto Dia, 21 2A 

300.1 200 Baud Modem • 529 00 
Auto Link 2 12A. 

30011200 Baud Modem .. $499 00 
Micro Lmk 1200. 1200 Baud Modem 429.00 
Auto I..Jnk 300. 300 Baud Modem . $219 00 

MODEL I DOUBLE 
DENSITY PACKAGE 
E•eryth'"i you nt'<'o tu ... ,.,.rt , " TRS 80 
Mod"l I 1.:> run dOUb'to densrtt Complete " 111 
s.oft...,are t'1ard¥fdrr and ln~tructtons. ·n~tatl~ 

~n m•~utes wtth no ~lder•,a . wtnng Of cutt•ni 

Dosplus V 3 4 «II NOOUBLER 518 . S 199 00 
LNOOUBL ER 5/ 8 Board w tlo<> Sl69 00 

16 K RAM SPECIAL 

ELECTRONIC 
PROTECTION DEVICES 

T •• Pl ~ 1 "'"Y F"' Rr AC Po .. er L 
1\iu,~t.l' F u ter («au Ov!•eO $44 9~ 

The , EMON 6 way Suree Suppressor lor 
AC Power Lines (wall out~t) $54 95 

The liME !KirTle as LE'-'ON ,. , 5ft 
cord alld on ol1 s.,•t<h S79 95 

The Pf.ACH 6 wdy Suree Suppressor. 
EMI Rrt l1,. folt~ r (war: oo..tle!) S89 95 

The ORANGE WmP as L '.AE ,. / [MI Rfl 
Folterm& PlUM & LIME Comt"ned S 129 95 

DISK DRIVE CABLES 
D1sk Dn•e Cable for I Du•e 
01sk Dr"'e Cat>le for 2 D11•es 
D•sil Dt~•e Cable for 4 OriVM. 

.. . SIB 95 
$24 9!) 
S29 95 

All Cables Are 5 ft Lena 



WE'RE GIVING MAIL ORDER A GOOD NAME .. . 

You no longer have to sacri fice quality products, personal service, or fast delivery for 
rock·bottom prices. With MICRO DATA SUPPLIES, yo u can have It al l. And It's only 
a phone call away: (BOO) 321·3552. Loo king forward to your call. 

DEALER INQUIRIES W ELCOME 

CALL OUR NEW TOLL-FREE NUMBER 
~,<;fu-'4-
Russ Knotts • Pres•dent 

The ..,..... Dill! OolriiJr'l,..,. .. ._ .... 
lble In b IMnt __.. Thos II ltlt (IN( flam 
~ Inc ltlt DICIIIIe wtae .,._ ...,. 
llllde 1t1t TRS 10 the ,_. 1b1e COI'IIIIUIIf 

suns 

Le t your TRI-IO' • TH t IIHII With 
THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 
111111 ....,. a .... , •unaenc ....... 

by Devld Stembeugh 
A co•~oto cllocllup lor _y4hjr IIODIL I or 
IIODIL Ml THI FLOI'I'Y DOCTOII v...- 3 
c_,....., choclll _, eoctor 01 ....... or 
lloullto tlllnelty ''"· 40- 17 0 ........ ~~ .. ... 
..... '"'' 1110101 ........ ........... ......... c ......... e-t*-. , .. 1111 IIIII Olld ....... 
co•JIIoto error IOfflltf THI llliiOilY 
DIAGNOSTIC clloclll lor ,..,., wrl..,_ad. 
rolrnll. oaocue.llltlty and oacluln!IJ 01 ..... 
dros• locotloM lrlctudn IIOIII ...... tlcl Olld 
c_,....l ... truciiOit•-• 
For MODEL I . . . ....•.. . ... • $24.85 
For MODEL Ill .....•.• ••.• . $21.85 

BOOKS 

LABLMAKER 

$1995 
$2495 ... 
$2195 .... ..... .. ... ... 
$2195 
S1595 

Tile - I .-lui .,..,.._ WOU I --
l'rWa .......... La- Oft _.... I a 310" 
- s ............ IOnllall 10 ~ ,_ 
-1uc11n0 N HI V-lly .luMtlll ,....,. y,_ 
TRS_.,.,._,, II- IDnle E'*"'MX_., 

....-::.~- .,. pnNer cor--
LABLMAKER IUT - w Gl 
1/11 ., - ... 

CASSLAIIELKII wi2GO --·-1/11 ., ..... ,,.. 

Floppy Doctor wtl h 
lhe purchase of 
any OISKIT Ill 
$30.00 VALUE' 

,.,,..,,.... 
• Goto Pta·~ £det 

Conn«tnn 
• «;. 'C~ I~ S~.o~p()j y 
• Suooora 5 or 8 0t "'-" 
• tO 80 , , .. . SvDOQif'tifd • ....,.Duo_ 

Su&>Portod 

· ~· o IX-..B,~·•u 
• A t~.f"t ~nd c.t.l• 
• I Hovt Ot l t'M •or 

1/'"IIIUIII tiOtl 

• loo-.c-... l>lo 
• No )iC. ~ Needed 
• 1800ett W¥t~Of' 

eon. ...... 

DISKIT Ill wlo Dri•H . . $219 00 
OISKIT Ill wlone Tandon 

100. 1 .0 Track Do rve ~29 00 
OISKIT Ill wltwo Tandem 

100 1.0 Track Oot\'e . $629 00 
OISKIT Ill wltwo Tandon 

100.2 .o/.0 DUIII Oolve . . .. . ... . $789 00 

PRINTER EPSON 
ACCESSORIES 

Oraftrax Plul 
MICooiO Rllltlonl 
MIC tOO Rillllolll 
Ep8ort s.rv100 M__, 

PRINTER CABLES 
Tll&ooiOModell &lll 
10 11 Parallel 12• 15 
10 II P ..... C1111e ........... • 24 15 

ELECTRIC PENCIL 
Version II 
Model I and Modell II 
An OIIPifldod __. of the c:nllc:ally acciWIIeel 
orllinll _.. prooallll. syse.m• lncludel .. 
'-""• of VerHin I plus many ,_ ediiiiiOnl. 

$7'9~ 
$69 95 

ELECTRIC WEBSTER 
'CMiiiiK 'oiSpeUJncCbedlen•MII.'rol II 

• 50 000 WORO DICTIONARY 
• FAST and ACCURATE No Cllher s.-n .. 

Checker comes c._o 
e INTEGRATm Proofsandc-.ct5lnlm'Mitlll1 

most popular _.. proceuonc llfQIJII'III! 
• SMART F'tnda end c~Kpl~ corTICt IIJellinl! 
e HYPHENATES tutomat ca r tmorts dllc,. 

barWy ~ Wlll11~ ecancy (CIIIIIantl). 
• COMPlETE One s~ proofinc •em 

Eloctroc Wlbslor • c:onoctlnl .... ure $ 129 95 
Hyphonllton ........ $49 95 
GrlrnmMocalluluro 0 0 0 • 0 $31 !IS 
COMPL£T£ SYSTEM all Four Protrams $199 00 

NEWSCRIPT 7.0 
NEWSCRIPT tS tlw __.. fRS.«) _.. pro

c:esa rw .....-n It supports smert"' Drinllrl 
I ke the EPICNI Oklclae.. NEC C IIDII. Spo,_,.,, 
Cenlranic:a 739 and more 

NEWSCRIPT •• $1099!; 

THE HOME 
ACCOUNTANT 

The 11 bta!MIIIng program lor homo andaiMII 
11ua - oc:count no • ,_ ave laDle lor TAS-
10 MOdo 3 Handlel up to 18 accounts live 
cllec:kbooka multiple tncoma ec;counta end 
can aplll lranNCIION to any numDOr of -
coun1• Pnnls 1101 •ortll llatomenta ncomo 
l la'-la •• •atla c:ustorn Cloltgnacl repone 
0.,..,. a bar chart IRCIIrond lor anr HIOCtotl 
c:.togory II •-riO ... andyetprovodeullllo 
power you II noot1 tBy Contonanl8 Sohlro 
roquora MOdel 3 2 drtva .. K $82 15 

MICIO 11\TA...UIS 
A SUIIIDIM'I OF TNt: aJMIIUTDt WAilHOUSl INC OF OHIO 

. n295 EUCUD AVE. EUCLID. OHIO ~~117 



ROLlTOP 100 Otsk File' 111 

Model • RT1 00 

T" ce •tot· a;::a · 1, • ·•·.r ., • Dts-.~t 
ot tne lt!lll "'II 11 IJ top •,.,. B ,. •: 
ldkes no " to•c ce'lk s;:~are' A'l out· 
o;:and,ng r.t><; !)r :hat COrT'blr'tlS COn 

t e••'POrary st y tf'lg "''h :hn etegan cl! 
ct ~ rot :ou enciOS<JrtJ ami 11 tex tured 
r ~. t• [ltasttc hod> It ' "''ulles 10 
d • S~ct t e dtvl Jr•r' an<l ll"~t• ·s~<. d 
teet $36.00 
l oc " I'!) 1.0:Jje •A0'100L S48 00 

SUPPLIES 
• ' eBo•• r71)C2!-•e·r~s J.19~ 

Aif<?• 'ABu ARL''> 
:,()(1() 3 • l~tl!. \; ') 9'; 

f AN 'OlD PAP{H tP• Cf' \ f 0 l:l ~ P ) 

9 1'1 • 11 l8 1b ll'rHtrt 3000 ct '2'1~ 
14 'n : 1 181'> W't><IT£ 3000tt \3~9!> 

• THIS MONTH' S SPECIAL • 
o o A 

* • • • • • • • • • • 

Clean tht> 
head!. tn 

JU!.t 30 seconds 
and save on CO!>tly 

servtC P CdliS d Od 

data drop out!. 

I I 1 ' 

I J I • I 1111 
-e- Call 1-800-321-3552 
tilt MONDAY lhru SAT URDAY 

51/ I I SOFT 
14 SECTORS 

BULK 
,, .l ')[ 

S ~ • • £ OE~SITY 
WfHUB R ',G 

$1 .59* 

$1 .89* 

5 1j4 
1 1 SE~~01RS 

BULK 
_ ,(_.:£ 

OOUBL£ 0£\'Sn' 
..,., ~ua R ··~ 

CIP'tf lD 
• " v.Ar•A~ r • 

$2. 79* 

s.~r.t.E s•oc 
S ~Gl£ rE•;StTV 
II. ' .. J8 R \ Q 

I 

2 Yl't \\o\P:R.-, ~v 

$18 .95 

5 v. II BOX 
OF 10 

S ~.L X 
OOOBlE DE '• SJ!v 
W " UBII.',r, 
100., :"-f 1''E0 
2 vi 1\t. •AAT> 

$22.95 

5 11 '' BOX 
14 OF 10 

DDu .E, DE 
OOUII.£ ll('t;irTY 
wan~• R ~~ 

'Ot!" CERT.f ro 
2 vR Y>ARAAN rv 

$31 .95 

' N<M c..t H•iT" Qu~lt, ~~ • low l'rlce 
Ma'lu•ao:~"'ffl r:,., • MaiO' D•sc Com~oy 

ro• '-'::lS 'ht'>Out Tne • 1114tm• on O.s>ettel 

'"''"'m""' • •·cJ~r ?0 cJ•skf'tlt'S '"""' 
Tv•e~ e'~>'t' 'Ofl4! and ll()(ate lt1•PP•nl boll 

' Qua•>l .ty •h< ounts 100 dffluct l <et 
~ 000 dt'duC! 5• 10.000 dt'dUCI 10• 

MODEMS 
..,.,..., "'•<.•omooem II (APPlE) $299 00 
Havt'~ 5rlart ~oo.m (RS 232) ~39 00 
S ' ,TIIALMAI\i DIRECT CONNECT 
cRS232) 300 Baud , 94 95 

u.S ROBOTICS Inc. 
Auto Dt<ll 212A. 

30011200 Baud Modem .. . ' . ~.00 
Auto Link 212A. 

300t, 200 Baud Modem ... ' ... 1-oliMI 00 
M•cro Unk 1200. 1200 Baud Modem ~00 
Auto Link 300. 300 Baud Modem .. $2111.00 

Practical Periphials 
MICROBUFFER 
II,IHP 161< Parallcrl . . . $149 00 
'-'ICROBUf fER IN·LITIIE For MOll Pf111teu 
3U P-•a• lt- $289 00 
•4• Pa·a"' .... $33900 
'i" c;.., a: $289 00 
'"'" S.O• a S339 00 
54~ ~·~~,food"" on Modu' f'\ .. $11>9 00 

'A-~ M I ~ T 
. .... t 

. ... .t .. ' f'•t ,, •• . ' ,, , , , 
• V " ' • • lo 

lq • • I 

.... ' 
'•' " I H f '• • . . .. ' ,, 
' . " . ~ . ' . '. ... . 

ISN'T IT TIME YOU SCORED 
..• WITH SCOREPAC! '111 

Get a SCORE of dtskettes •n a 
sturdy. new PAC and SAVE! 

LIMITED TIME OFFER 
Buy ANY SCOREPAC ' -.. at 1t1 
regularty adYel'ttsed pnce and you're 
ent•t led to purchase a sv," Ftle Box 
for the added cost of only S 17 95. • 
'Ltmrl 1 Frle Box per SCOREPAC"' 

SCOREPACT11 w/20 Paragon 
Plain Jane • u Diskettes 

~~~Ac•·. 131.15 
w/20 Paragon Gold Diskettes 
tS/00 . 141.15 

SCOREPACT11 
w/20 Paragon Gold Diskettes 
2SIOO . 151.15 

\Ubatlm. 

DATALIFE™ 
VERBATIM DATALIFE~ 

DISKEnES 

'"•" cs.ta-ahl .. dlng lmprowementa 
mNn .... ., dllrMIIItty Mel longer ...._ 
lite. 
VEABAnM DATALtfE ~~"-+t.-

5'f.-~:"(~Eo~ 10) i ~PECIAL. '~ 
MD525·01 ~ 1!$.;:J9S 
1SIDDen -w. 

loft·hctcnd Dlllletlee 
5 ," 25 0 Ot!" • a.IO~">C·OI' 

~ •• 1S • o.., "'o~~ 1-o• 
a· 1$'0 OH> tFOl4 8000: 

D•aken" on both Songle AND Double 
S tdecl. Soli AND Haro Sectored all w•th 
retnlorcemenl hub r•ngs lnOIIndually 
100"- ERROR-FREE cerhlted lnvnt tn 
GOLD' 
Paragon Pla•n Jane " ( IS SO) $19 95 
Paragon Platn Jane·• • 1 S .SDl 

Scorepac·· $38 95 
Paragon Go ld (1 S DO) Sn95 
Paragon Gold PS 00) 

10 Sect or S23 ~ 
Paragon Gold (IS 00) 

Scorepac'" S46 95 
Paragon Go!O •2S 00) S2995 
Paragon Go ld (2S 00) 

Scorepac<- S56 95 



INPUT 

Radio Shack Rebuttal 
-'11tc. 

~'"~"'.........:~.;;:::~ only seen our ad, but have purchased , ...., T.:"'--......,__ 
~~" and used the proaram. 

I would like to respond to Charles LL-...L.-oi!IC..__::.._ ______ _, ~rre H. Charrin 
Austin•s letter in Input (August 1983, ,.....---------------. The Proper Touch 
p. 16). While it 'is true that we find it P.O. &x 13760, 1202 
better to use sales tickets than to use a Houston, TX 77219 
cash register (for a number of 
reasons), we certainly do use our own list ,up to date so that we can send you Model 4 Review 
computers in-house. flyers announcing new and exciting After reading Michael Vose•s 

Our company-owned stores each products to go with your existing review of the Model 4 ("Once More 
contain a ·Model III in what we call Radio Shack equipment. With Feeling:• Auaust 1983, p. 100), 
our store operating system. This So you see, there is a method to our I feel compelled to respond. As the 
system allows each store to do all of its madness. primary designer of the TRSOOS 6.0 
daily . sales receipts, payroll, and Ed Juge operating system, I feel qualified to 
ordering via computer. Director, Computer Merchandising address the following points. 

Once every day;all4,SOO-plus com- Radio Shack Mr. Vose says that Model III soft-
pulers communicate via a packet 1500 One Tandy Center ware manufactured by companies 
switching network to our main com- Fort Worth, TX 76102 other than Radio Shack might not run 
puter system in Fort Worth. We on the Model 4. Has he any that will 
dispatch orders for quick-ship items DO /80 U , G not? Tandy exerted a tremendous ef-
within 24 hours of receiving the order. NEW S ser 8 roup fort to assure compatibilitx with its 

In addition, we dispatch normal I'd like to initiate a user•s group Model III. 
ship time orders more quickly than through which users of NEWDOS/ 80 The Model III contains three ROM 
was possible when we did all of this can share and exchange ideas. Anyone chips that store the Level II Basic in
work by mail. interested is invited to write. I'd be terpreter as well as device Input/Out-

This system is capable of providing pleased to hear any ideas on the best put (I/0) handlers. These ROMs are 
us with day-to-day information on way to set up an exchange, or any designated A, B. and C. 
sales from various stores, even to the other ideas. tips, or questions related The Model 4 uses a newer type of 
point of catalog numbers and sales by to NEWOOS/ 80. video control that necessitates a small 
store salesperson. Please enclose a self-addressed, change in ROM C to initialize the 

The Fort Worth computer can up- stamped envelope for replies. video chip. When booted with a 
date each store's inventory records Jack D. Feka Model III operating system disk, this 
with price changes. availability, and P.O. Box 1717 is the only difference in ROM ap-
other information. We can also VICtoria, B.C. VBW 2Y1 pearance. 
automatically place into those records Canackz Logical Systems Inc. (licensor of 
new products as they are available in TRSDOS 6.0) even requested that the 
our warehouses. To our knowledge, old Model I printer memory map ad-
this is the largest such computerized Fortran Addition dress of 37E8 hexadecimal still be ad-
system in existence. In "Fortran Breakout" (July 1983, dressable for the printer status input. 

Our warranties are good (on equip- p. 186). J .B. Harrell III wrote that Mr. Vose says that the Model 4 
ment purchased from a Radio Shack "Fortran has 'record directed' input bootstrap loader is different from the 
store or authorized dealer) anywhere and output. This means each Read Model III•s. Except for the ROM 
in the United States. and no warranty and Write statement produces a new change associated with the video chip 
cards are involved. record to be read or written. This is initialization,loadina is the same. It is 

Your warranty is based solely upon the language•s most serious defect on extremely difficult to imaaine some 
that little old-fashioned sales ticket the TRS-80-it is impossible. for ex- protected program•s loading method 
that our store personnel give you ample, to position the cursor and interferina with this chanae. 
when you make your purchase. write at a specific location without Concerning disk bootina. when you 

Were it not for that ticket, you disturbing the rest of the screen.'• turn on the Model4 or press the reset 
would probably have to return your While "Fortran Breakout•• was a button, the machine runs exactly like 
product to the store from which you Model I/ III article, our Fortran Ex- a Model III with 14K of ROM. 
bought it, because only they would tension library ($49.9S) alleviates this This ROM has a disk bootstrap 
know when you purchased it, and that difficulty on the ~odels 11/12116. I loader that reads sector 1 of track zero 
you were the original owner. realize that this is a new addition to into RAM. Sector 1 contains the 

The ticket also keeps our mailing Fortran, but many readers have not secondary bootstrap loader common-
12 • 80 Micro, November 1983 



1!'5Unlimited vocabulary. 
r!fAutomatic inflection. 
~Proven VOTRAX technology. 
~We use the famous VOTRAX SC01 phoneme 

synthesizer. 4 programable pitch level. 
rti Built in audio amplifier with volume control. 

(The Color Computer version speaks 
through the TV speaker) 

[!')vou can add voice to any basic program in 
minutes. 

~Super efficient: one single line in Basic will 
produce a full sentence! 

OO'works with any speaker (or add $5.95 for 
handsome speaker module). 

~Price breakthrough: same performance as 
~units costing hundreds of dollars. 
~ Pronunciation dictionary included for hun-

dreds of common words. 
~Voice editor will help you create unlimited 
~number of words, sound effects, etc .. 
l!.J Hundreds of applications -now cost 

effective in education, robotics, speech 
therapy, monitoring, games, aid to handi
capped, security, prompting .... 

~Fully assembled and tested, 
90-Day warranty. 

(!j Ready to plug in and talk. 
~As usual our 15-day money back guaranty 

protects you. 

VOICE SYNTHESIZER 
FOR MODEL I,III,IV 

and Coco 

95 

Order# C201 for MODEL I 
C203 for MODEL Ill or IV 
C205 for COLOR COMPUTER 

Price includes SYNTHESIZER MODULE, 
POWER SUPPLY, INSTRUCTIONS, 
EDITING AND DEMO SOFTWARE. $69.95 
SPEAKER MODULE (not needed for coco 
version) not included,add $5.95 

READ ENGLISH AUTOMATICALLY! 
TALKER 1.4 text to speech converter 
Unlimited vocabulary including: words, letters, symbols 
and numbers up to 99,999,999,999,999! 
Talking is as simple as : PRINT*•I talk!" 
Machine language DISK or TAPE only $19.95 

••••• .. •SUPER CONTEST•••••••• Toll FreeOnlerLine ~ 
WIN$1000 + ROYALTIESFORTHEBEST TALKINGGAME 800•221•0916 ~ 

+WIN $1000 FOR THE BEST "SERIOUS APPLICATION" SOFTWARE O<Wno.o~J. Nu'~"' c••I2'21Jtt.Dtt.H•••du.s.r. 

Votrax It • reglt tered trade mark of Votr• x. 

CLUBS: Contact us at (212 296 5916) if you would like to arrange for a product presentation. 

ALPHA !Prl®@[jj]©f1~ 
79-04 Jamaica Ave., Woodhaven, NY 11421 ...- 11 f§J(212J 296-5916 

ADD S2 50 PER ORDER FOR SHIPPING AND HAN DLING 
WE ACCEPT VISA MASTERCARD CHECKS M 0 
C 0 0 ADD 13 00 EXTRA 
NY RESIDENTS ADO SALES TAX 
OVERSEAS. FPO. APO ADD 10"4 
DE/<LER DiSCOUNTS AVAILABLE 



INPUT 

ly called Boot/ SYS. Thus, a Model III 
OOS disk boots exactly as it does on 
the Model III. 

The Boot/SYS contained on a 
TRSDOS 6.0 DOS, however, has a 
secondary loader that switches in the 
full 64K RAM and converts the video 
control over to an 80-<;olumn by 
24-line display. 

This is accomplished by means of 
control bytes output to the memory 
management port. It is this secondary 
loader that reads in the entire track 
zero to load the device drivers. 

Basic 6.0 c'..rops the CMD reserved 
word, but substitutes SYSTEM in its 
place. Without cassette 1/ 0 from 
Basic, there is no need for SYSTEM 
to be associated with machine lan
guage tapes. 

Also, although left out of the Radio 
Shack manual, B8sic does support 
sound directly. The syntax is SOUND 
followed by tone number and dura
tion with the required space between 
the reserved word and the tone value. 

Tone ranges from zero to seven 
while duration ranges from zero to 31 . 
The Quick Reference Card included 
with the Model 4 documentation 
shows the Sound reserved word in its 
table of reserved words. I don't 
recollect a Level II Basic reserved 
word, Rename, that Mr. Vose says 
was dropped. 

Basic 6.0 includes Name, which 
allows you to rename rues. A TRSDOS 
version 6.0.1 will be available to pro
vide a memory size of 31932 when you 
enter Basic with FILES = 0. This is ap
proximately 3K greater than that 
available under TRSDOS 6.0, and 
stems from improved stack handling 
during video and keyboard memory 
management. 

It is not true that you can only use 
MEMDISK/ Dcr to simulate a disk 
drive if the Model 4 is equipped with 
the full 128K of RAM. MEMDISK 
also allows the simulation of a disk 
drive in a portion of the upper 32K of 
standard RAM via a user option. 
Also, TAPElOO not only reads Model 
100 tapes, but also writes them. 

TRSDOS 6.0 is much more than an 
upgrade of LDOS S.x. The 6.0 system 
is a low-memory resident DOS that is 
accessed by supervisor calls (SVCs). It 
is totally device-independent. 

TRSDOS 6.0 offers complete com
patibility of media with its forebears . 
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Fl IAI.tiJRT 
Occasionally, 80 Micro receives 

letters from readers who have had 
difficulties with our advertisers. 
Most of the time, these problems are 
resolved to the satisfaction of all par
ties, but some problems appear to be 
insoluble. 

As a service to readers and adver
tisers alike, 80 Alert will pinpoint dis
tributors who cannot be reached, by 
readers or by our advertising depart
ment, for customer service. Anyone 
who has current information about a 
manufacturer or distributor men
tioned in the column is welcome to 
write and update our data. 

We have been unable to contact 
Hurricane Labs Inc. (5149 Moor
park Ave. Ste. 105, San Jose, CA 
95129). The company's tdephone 
numbers have been disconnected, 
and correspondence is being re
turned. So far, we have not been 
able to obtain any further informa
tion. 

Soft Sector Marketinalnc. (P.O. 
Box 340, Garden City, Ml 4813S) 
bas aone out of business. President 
Vic Andrews told 80 Micro on July 
7 that the firm will sell its present 
inventory to pay creditors, and will 
answer mail inquiries through the 
end of this year. 

We have been unable to contact 
E-Z Tax Inc. (2444 Moorpark, San 
Jose, CA 95128). AU phone 
numbers are disconnected and we 
have received no reply by mail. No 
funher information was available 
at press time. 

p Q PEQVQ 

I I I 
I 0 0 
0 I 0 
0 0 I 

p Q PIMPQ 

I I I 
I 0 0 
0 I I 
0 0 I 

Table 1. Truth tables for EQ V and IMP. 

Vose Responds 
Kudos to Roy Soltoff for the addi

tional information about the TRS-80 
Model 4. His willingness to share 
these details further demonstrates my 
article's point that an open' door 
policy regarding Radio Shack's prod
ucts is ultimately to their credit. 

It's nice to receive information 
from an insider,· much of my original 
information came from several har
ried Radio Shack Computer Center 
employees at the Boston Computer 
Society 's hectic Model 4/ Mode/ 100 
introduction. 

The Model 4 I reviewed for 80 
Micro would not respond to the 
Sound command described by Mr. 
Soft off It 's possible that the machine 
was defective. Nevertheless, I was 
unable to generate any sound. In addi
tion, the absence from the Model 4 
manual of a syntax description for the 
sound commands is another instance 
of its inadequacy. 

In my review I listed Rename as a 
dropped key word because I did not 
have access to an LDOS manual and 
couldn't remember if Rename was an 
LBASIC enhancement; the TRSDOS 1---------------1 6.0 manual lists Rename as an unsup

Its command set is a superset of 
earlier systems. 

True, it is a powerful, complex 
system; however, with no more effort 
than that spent to learn a sophisticated 
spreadsheet or word processing pro
gram, you can master TRSDOS 6.0. 

• Roy Soltoff 
President, Misosys 

P. 0 . Box 4848 
Alexandria VA 22303 

ported keyword. 
I feel confident that 80 Micro will 

print a letter or article detailing the 
function of the Boolean operators 
IMP (implication) and EQV (equiva
lence). (Table 1 is a truth table for 
those of you who can't wait.) 

TRSDOS 6.0 is not as easy to 
master as a sophisticated spreadsheet 
or word processor because of its con
fusing documentation . But my main 
objection to TRSDOS 6.0 is that it is 



THE 
ALPHA 
JOYSTICK 
NOW ONLY $2800 
SPECIFY MOD I OR Ill 

DON'T WAIT! 
Limited time special 

Works with all 
joystick games. 

Model IV: order model Ill ver sion 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

$59 .. 95 NEWCLOCK-80 

Wouldn't It be nice if your computer 
could always boot up with the right time 
and date and then stay accurate New
clock-SO will enhance your Model I or III 
system with powerful dock/ calendar/ timer 
functions 

Uelng LSI (large scale integration) and 
custom circuits, Newclock-80 provides 
MO/ DATE/ YR, HR:MN:SEC plus 
AM/ PM and day of week and even takes 
care of leap years' It continues to keep lime 
and date with quartz accuracy when the 
computer Is turned off or expenences a 
power failure . A single battery lasts over 2 
years 

Compatlblllty: Newclock-80 Is 
compatible with any operating system , 
including DOSPLUS. NEWDOS, LDOS. 
With its fully decoded c1rcu1try it will work 
with any other hardware you may own. 
Bus expanders are available 

lnetallatlon is very simple, no tools, no 
disassembly, no soldering Just plug It in, 
that's all . There Is no power supply or 
messy cable . Newclock-80 plugs into the 
rear of the keyboard 8) or s1de of the Exp. 
Int . @ . Model Ill Newclock fits the 50 pin 
card edge (underneath) 0 

The Software: Newclock-80 is as easy to 
use as It Is to Install. -"SET", a Basic 
program, Is used only once to set the time 
and date and select 12 or 24 hour formal. 
"TIMESTR", also in Basic, patches your 

computer "TIME$" funchon to read 
Newclock-80. It also adds "TIME$" to 
keyboard-only systems, a short routine Is 
simply "poked" Into low memory 

Newclock-80 uses 12 ports (176 to 188): 
6 for the time. 6 for the date The data is 
conveniently stored in decimal form, no 
conversion IS needed You can read or 
modify any dlg1t using simple Basic "LNP'' 
and "OUT' statements 

No rtek trial. Order your Newclock-80 
today, see how easy it is to install and 
operate then decide within 30 days If you 
want to keep 11. If for any reason you are 
not delighted with Its quality and 
performance, you may return it for a 
prompt and courteous refund. 

Your unit will come complete 0 with 
software on tape, detailed Instructions, 
handy reference card , and a 90 day 
warranty. Specify Modell or Ill . Software is 
also available on disk: add $5. 
Lithium battery (not included) available 
from RADIO-SHACK (.f23-162) or add 
$1.50 to your order. 
Thanke to outstanding engmeering and 
efficient manufacturing, ALPHA Products 
IS once again able to offer a great product at 
a surprising price Order your Newclock-80 
at no obligation today 

Toll Free Order Line 
800•221·0916 
Ord.-s0nlr. NY&Inlocoll(2121,._5t1• Ho~ro· f5f.S T 

ADO $2 50 PER ORDER FOR SHIPPING AND HANDLING 
WE ACCEPT VISA MASTERCARD CHECKS M 0 
C 0 D ADD S3 00 EXTRA 
NV RESIDENTS ADD SALES TAX 
OVERSEAS. FPO, APO ADO 10 ... 
DEALER DISCOUNTS AVAILABLE 



INPUT 

Ia '-o&ce More, Widl FeeliDa" 
(Auplt 1913, p. 100), ill tbe 
sidebar, .. Semi-eu.tom Loaic ar
cuita" (p. 106), tbe Model4 iJ er
I'ODIOuaiy delcrlbed 11 coatailliaa 
VLSIIelllioCUitOin loP: c:blPI. The 
liclebm' abould bave .....t, ''The 
Model 4 IMk• use of MW, MSI 
(aaediu. _.. iatepadoD (OV« 
1,000 ll'lllllston-. daip)) lellli
CUIIOID loaie Glaipl." 

19 CLS : FOR X•15361 TO 15422:POKE X,131:NEXT 
29 FOR X•16321 TO 16382:POKE X,176:NEXT 
39 FOR X•15424 TO 16256 STEP64 : POKE X,149:NEXT 
49 FOR X•15487 TO 16319 STEP64:POKE X,179 : NEXT 
59 POKE 15368,151 : POKE 15423,171:POKE 16329,181:POKE 16383,186 
69 GOT068 
111 REM USE THE ABOVE PROGRAM TO DRAW A BOX ON YOUR CRT FOR 
ALIGNMENT PURPOSES. INSIDE THE KEYBOARD CASE, ON THE RIGHT
HAND SIDE, THERE ARE TWO POTENTIOMETERS (POTS) THAT YOU MUST 
ACCESS TO MAKE ADJ USTMENTS TO THE VIDEO OUTPUT. 
218 REM REMOVE THE SCREWS FROM THE BO'M'OM OF THE KEYBOARD AND 
LIFT THE TOP OF THE KEYBOARD CASE UP SO THAT THE POTS CAN BE · 
TURNED USING A SMALL SCREWDRIVER. 
311 REM THE FRONT POT MOVES THE DISPLAY UP AND DOWN ON THE 
CRT AND THE REAR POT MOVES IT RIGHT AND LEFT. ADJUST THE POTS 
SO THAT THE SQUARE DRAWN BY THE PROGRAM IS WHERE YOU WANT IT 
TO BE LOCATED. 
498 REM I USED A SMALL, ROUND PILE TO MAKE SEMI-CIRCULAR HOLES 
IN THE BOTTOM EDGE OF THE TOP HALF OF THE CASE, IN LINE WITH 
EACH POT. THIS WAY, I DON'T NEED TO TAKE THE CASE APART TO MAKE 
THESE ADJUSTMENTS. 
581 REM SOMETIMES A JITTERY SCREEN CAN BE CURED BY SPRAYING A 
CLEANER LIKE TUN-0-WASH OR SIMILAR TV TUNER CLEANER ON THESE 
POTS AND ROTATING THEM BACK AND FORTH A PEW TIMES. 
618 REM BE SURE TO TURN THE KEYBOARD OFF BEFORE USING THE SPRAY 
CLEANER. GOOD LUCK. 

Program Listing. Display rtpQir. 

operating under stress conditions, 
with line voltages at higher levels than 
are encountered during normal opera
tion. The goal was to simulate an 
equipment malfunction to determine 
if terminals produce X-rays when they 
break down. 

Powersoft and Piracy 

Ill OW' ... ,.. •• Ouide to CoCo 
UtiWill" (Jaly 1983, p. 212), Data 
Colapud Soutlatut Media Supply 
Ia oadtted from tbe Compay 
Name columa· wacler Oelieral 
UtDidll. O...Colllp (5-c...n
dra Smith ao.d, HiaoD. TN 
37343, 615 aa-.1) IDirktts tbe 
followina products: ... Precom
piler (550), F-Mate FLEX Utilitiea 
(S75). PLBX F-Mate ($69.95), 
P-Mide FLBX Diqaoltica ($15), 
Pour Drives Prom Two ($19.95), 
ucl TenaiDal CoCo ($19.95). 

I was relying on a union report of 
· the FDA study, because the FDA was 

L--------------~ no longer making the information 
available. Since that time, I've learned 

Roxton Baker's letter in Input 
(August 1983, p. 12) takes Powersoft 
to task for protecting their programs 
for the sole purpose of making a sale 
in any manner possible. Isn't the pur
pose of marketing to make a sale in 
any manner possible, as long as you 
don't misrepresent your product or 
defraud your customer? If the 
customer doesn't like the product, 
most companies will let him return the 
software for a refund. 

not an operating system that will ap
peal to a computer user. 

Programmers may love it, but it's 
unnecessarily complex for the average 
person. My hope is that programmers 
can eventually design shells-or 
transparent operating systems like the 
Model JOO's-to make learning a 
complex system program a thing of 
the past. 

Finally, the program I couldn't 
load into the Model 4 was Adventure 
International's Sea Dragon. 

G. Michael Vose 
13 Mountain View Drive 

Peterborough, NH 03458 

CRT Radans Insignificant 
In my article, "Making a Weak 

Link Stronger" (July 1983, p. 286), I 
omitted an item of some significance. 

The Food and Drug Administration 
(FDA) study cited, in which some 
monitors were emitting X-rays at 
levels above the . S microradans/hour 
standard was done with machines 
11 • 80 Micro, November 1Q83 

that the machines were made to fail. 
The current state-of-the-art moni

tors emit so little radiation when prop
erly operating as to be negligible. Of 
course, properly operating DC-lOs 
don't fall out of the sky either. 
Wherever there's technology, there's 
the potential for failure-but the risk 
to terminal operators from X-rays, 
relative to current standards, is small. 

Thomas Hartmann 
South Garland St. 

Plymouth, NH 03264 

Display Adjustment 
I wrote Program Listing 1 in 

response to Mr. Frank Denigan's re
quest in Aid (August 1983, p. 24). Mr. 
Denigan's display on his Model I had 
moved up so it was hard to read the 
top line. 

Many Model I users might not be 
aware ot: this simple procedure. 

Chuck Webb 
P.O. Box338 

Prairie Grove AR 72753 

I, too, wish that all protection 
schemes would go away and let me 
make copies of my programs, but I'm 
also realistic. Big Five Software, the 
Model 1/III arcade-type program 
publisher, has decided to drop out of 
the market because program theft is 
high, and they can't sell enough copies 
of their programs to recoup their pro
gram developing and advertising in
vestments. Their last release crossed 
the country on the stolen program cir
cuit faster than UPS could deliver the 
programs to the stores. 

I know a kid who went to computer 
camp and came back with a Model Ill 
disk loaded with arcade programs, in
cluding all the Big Five programs. He 
paid $S for the disk. About one hun
dred kids attended that computer 
camp. Not all these kids would have 
bought all the programs, but if each 
had bought only one program (instead 
of stealing 18), that would amount to 
a lot of sales. 



PIIINTSWITCH 
Have 2 printers on ••• at a111ornes and seoect printer 1 or 

2 by means ol a convenoenUy located swotch End the problem 
ol cons~ntly ptuggong and unpluggong pnnter c.Jbles PRINT· 
SWITCH IS a compaCI module that plugs onto the par~ pronter 
port ol your TRS·BO and provodes an edge connector lor each 
ol your t,.o pnnters It works woth any two types ol pronters 
dol matnx, daosy wheel. piOllers TRS·BO conven.d setectncs. 
etc Assembled tested, ready to use woth connector and on· 
struCioOIIS For MOdell or Ill (poease specoly) O~LY $59 00 

AHALOG·IO A WORLO OF NEW APPl iCATIONS I'OSSIILE 
8 OIGI.Al '-<UlloMEIERS Pt.UGGEO ~TO YOUR TRS 80"' 
~~t:1~ 1t ,.,.. per•'u't \IOft.tgtt Cllutl'\1 lt;"'' flrHSure ttc 
'Very usy to uw f01 uamo e tl s rues ~"put c"'nnel u 10 
OUT 0 4 Se ects 1,pu1 ,.. ~~ •1so Sfjns tne COf'vflSIO" 20 
A • -.PcO• Puts the resull 1n <.:,u••b e A Vo·~· 
~~~s onp.,t range o ~v to 0 ~v hen cnanne 
un be \ft 10' d•Httent salt 
ReSOiuhOI\ 20rnV 011 ~v ra'!:gtl Accur~ey 8 Dilts ~.,.. Pot1 
Add•Hs JU'!'Dt< selecto!>le Plugs 0110 le)ooaod bus 0< Et• 
oscreen pr nte< pot! I AssemOieCI ana test«! 90 aay warranty 

-w lf'l po ... er SUPCh')' COf'lnettOI mlf'IUI ' $ 139 

DISK DRIVE EXTENDER CAllE, FREE YOUR MINI-DRIVES. 
End the da sy·cha•n mess once and lor all Fits all m10o· 

dnves Ptrc:om. Aeracomp. Shugan M•cropotos MTI Vosta 
Pertec. Soemens, BASF. East to ons~ll fUSI remove the dnve 
CCYer prug on the EXTENDER CABLE and repaace the cover 

Now you can change and move your dnves 10•lhout d•s 
assembly Keep the cover on and the dust out H•gh retoabctlty 
gold plated conu cts compute< grade 34 conductor c.Jb•e 
Tested and guaranleed 

Get one tor each dnve ONLY $8 95 

0~ CdBLES "' 
8~ 
e ~ 34 ...... , • • ~ 93 )9 ~ 
0~ 
e~ 34 Pin,4ft. ? 
~~ 

SUPfftiOR QUALITY REPLACEMENT & EXTENSION CABLES 
Hoghest quality c.Jble and hogh Ioree. gold ·p~ted contKts 

ensure the utmost on connectton reloaboloty 
0 KEYBOARD TO EXPANSION INTERFACE $21 
8 DISK DRIVE CABLE FOR 1 OR 2 DRIVES $32 
e DISK DRIVE CABLE FOR 3 OR 4 DRIVES $45 
0 DISK DRIVE CABlE EXTENDER $22 
e PRINTER CABLE EXTENDER $24 
Gl 40 PIN BUS EXTENDER- 2 h $22 4 h $24 

\.. Custom cable conhguratoons are also avaolable CaU us ~ 

TIMEOATE 80 REAL· TIME CLOCK/CALENDAR MODULE 
Keeps QUdrtl .teeuoale tome tor J years "" 1 repo.oceable 

AAA Oatteroe$ tnot ontludedl G"'e. MO DATE YR DAY ot 
WEEK HR MIt SEC an<t AMI PM featuoes IHElliGENT 
CALENDAR and even provodes IO< Lup Year Th1S compact 
modu e "mply pougs •nto oear ot Kl)boa•o or s<~<> ol 
ExpansoOn Interlace tmay be s pp<d onsode [ I ll lncludH 
cassette sotrw11e lo• sett•ng ciOC~ and patch•ng 10 any DOS 
unctudmg NEWOOS 80 2 01 Optoonal V connectO< • oows 
lor further e•pansoon for MOdel I Futly J,,. · ble<' and 
tested Compoete v. •th •nst<uctoons ,md cassette ONl v 
qs ~q v .,,, '" tdo s11 oo 

INTERFACER·SO the moso pov.ertu SenseiControo moct~'" 
•8 ,ndusuaa gr"'e rN~s s ng e pote douo e throw ~so-atecs 
toni.ICIS 2 Arlp f: 12~ VOIIS ITl l.llcheGOOIPvls oiiU'SO 
.ccess'b e to d'•ve external se> d state retays 

.a conventt~llEOs COI'Istanuy o'SPIJ!f thr ,,..~ stat~ 
S""Pie OUT tom<Nnds on basoclcootro the 8 •ears 

.s opt•c.J y •se>41ed onputs roo easy d •ect onoertaeong ro 
externa sw•tches p'IOtocens keypoas sensors elt 
s,mple ~~P c~manos reiO the starus ot tne 8 1nouts 
Se•ectot>e port address Clean t O'llp.ICt eoclosed aesogn 
As"""b ea tested 90 Ga) s .. arranty Pnce on~ pov.e< 
supply c.~o•e conne<tO< suoero use< s ~Y~~nual $ 1~9 

YOU ASKEO FOR IT. EXPANOABUS" XI . X2, X3 AHO X4 
CONNECT All YOUR TRS 80 DEVICES S MUliANEOUSLY 
on the .ttl pon TR$·80 b<ls A•y deVICe 1nat llOfll1l y plugs 
onto the keyboard eage connectO< .. w a•so fl'ug onto rne 
' EXPANOABUS The X4 IS sno..n wotn protect •• 
covers llllCludedJ Tne TRS·80 keyboard conta•.s the b<ls 
dll;e<s o74lSJ67) tor up to 20 <~e~ooees more tnan you won 
_,.need Usong tne Ell II plugs eotne< bet .. eon KB and Ell 
or on the S<reon PI"'"' 11011 P!OtesSoonlt Quality 90'0 
poated contacts Computer grade 40 conduetor nobon cao e 
X2 $29 XJ ~ X4 $~9 X~ SH 
Custom con•.qurat~sar .. lso ava l.lb'e catl us 

GREEN SCREEN 

WARNING 
ISM and all the Otggoes aoo usong green screen mon•tO<S 
Its advantages are now woaeoy advert•seo We teet that eveoy 
TRS·BO user should en!O'f the benetots ot p<OVodH Suo 
WARNING a'l Green S<reens are no1 created equal He<e tS 
what we tound 
oSe~tral ire fUSI a ttat prece ot standard COIO<ed luc•tt The 
green hnt was not made lor thiS puopose ana os fudged oy 
many to oe too dark lncreasong the oroghtness contoot .. 
result on a luzzy d•splay 
•Some aoe S•Mply a poece ot tn•n plastiC tom taped onto a 
cardboaod lrame The color os satosfactory but the wdbbly ''''" 
QIVU ot a poor appear a nee 

e optocal folie< os on IKt poaon acrytoc snee~~ng 
• False claom A te ... pretend to reduce glare In tact rne•r 
fl.lt-end sh•n1 surlaces (both tolm and Luc••e tyoel ADO rneor 
o .. n retlectoons to tne screen 
•A lew laughs One ad cla•ms to reduce screen contrast 
Sorry gentleman out ot s tust tne Ollf)OS•te One ot the Green 
S<reen s mator benehts os to •ncreaSI' the contrut bet,.een 
the text and the baCkground 
• Ora,.backs Most aoe usong adhe~·ve stnps to fasten rre•r 
screen to the mono tO< Thos methOd makes ot awk ... aod to 
remove lor necessary pe~oodocal clean•ng All l<•cept oursl 
are toat Light pens wotl not work re••aOty oecause ot the big 
gap betw!en the screen ana the tube 
Many cornpan•es have Deen manuiKtunng vodeo to•ters tor 
years We are not the lust !some !honk they aoe) but .,e have 
aone our hornework and "'' thonk .. e manuiKtute the best 
Green S<reen He1e os "'"Y 
• t lots roght onto the pocture tube to ke a skon oecause ot os tne 
only CURVED screen MOLDED wctoy to the poc;ture tube 
cu.,ature It os CU1 prec•sely to cover the e•posed area ot tne 
poc;ture lube The Itt rs sucn that rne statoc e•ectncoty os 
su«ocoent to keep ot on place' We :also tntlude some 1n111s Ole 
reusable tape lor a more securelastenong 
•The toller materoat that .,e use rs JUSt ngnt not too oar< nor 
too toght The result IS a realty eye pleasong dtspi.Jy 
We are so sure that you will never take your Green screen o« 
that y,e otter an uncond•toonal money baCk guaranty try our 
Green S<reen lor 14 days II IO< any reason you are not 
delighted woth ot retuon ot lor a prompt relund 
A ~st word We tn•nk that companoes toke ours. v.hO are 
selhng maonly by maol should "'''' theor stoeet addressoonave a 
p110oe numoer !lor questoons and orders)oaccept COOs not 
eve<y one hkes to send checks to a PO Iter the 
convenocnce ol chargong theor purchase to mator cre<l•t c.~ras 
HO N ca<ne we are the only green screen people doong or• 
Orde< youo ALPHA GREEN SCREEN today St2 50 

..-17 

ALPHA·Products 
AOO S2 50 PER ORDER FOR SHIPPING AND HANDLING 
All ORDERS SHIPPEO FIRST ClASS MAll 
WEACCEPT VISA MASTER CHARGE CHECKS M 0 
COO AOO SZ 00 EXTRA • 
QUANTITY DISCOUNTS AVAILABlE ..,.. • 
N Y RESIDENTS AOO SALES TAX ..... 
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User's Groups Update 

80 Micro frequently receives in
formation about user's groups 
from all pans of the country. The 
list below contains current infor
mation about these groups: it is ar
ranged alphabetically by state. 

Topeka Computer Oub 
c/o Kevin Cronister 
2224 Hope 
Topeka, KS 66614 
913-272-13S3 

Southern Maine TRS-10 
User's Group 
c/o Anthony T. Scarpelli 
82 Wellington Road 
Portland, ME 04103 

Kllnsas City TRS-10 User's Group 
300 N.W. 83rd St . 
Kansas City, MO 64118 

Bua-10 User's Group 
P.O. Box 62 
Olen Gardner, NJ 08826 

Mldlaads Computer Oub 
c/o Jerry Kilpatrick, President 
P .0. Box 7S94 
Columbia, SC 29202 

ltHio S"ook TltS· 80 

····iiooE·c··4···u:riLi=t.iES .. 
··········································· _,._._ 
Y\& hUel LO ...... .... 1 • f H\.,r e l ....... l fl _, .. ,_. 

·--------"-' _ _,, ...... , _... c--.--__ ,.._, 
au ,.., ..,, .... , •• .,.. • •• •'" ..... ............................. .... .. . .. . . . ... 

SUPEASCAIPSIT 
PAINTER DRIVERS •...................•••.•.....•..•....... 
• &Ut - IUS "'lD&.er ...... , , .. ,, . .... ) . ,.. Cell 

on- ,_ pr lo..,. t.o ... .....riCIIIPIIT -· 
--· OHr ~ ,.aou r o - - - · CoU 
or ""' "' ror ' ""'"' ,._ ' "'"" -'· M 

······u-;.....-on;n·iiiiP·~······· 

ALPS .- 37• 
IS ..... ReM ........................ .,. ~ 

~ 201· M7·7230 ~ 
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San Antonio TRS-80 User's 
Group 
c/ o Gerry Sharp, Secretary 
14310 Pembridge, 782 
San Antonio, TX 78247 

Mld-Cilies TRS-80 User's Group 
c/o D.O. Freeman 
334 Fieldside Drive 
Garland, TX 7S043 
214-637-4Sl0 

Dallrua TRS-80 User's Group 
c/ o Dobra Shaeper 
Rt. 2 Box 374-02 
Frisco, TX 7S034 
214-370-2432 

Fort Worth TRS-10 User's Group 
c/ o Pal Coyne 
2001 Beach St. #626 
Fort Worth, TX 76103 
817-429-70SS 

Dai-Oiff TRS-10 User's Group 
c/o David Gattis 
14S23 Hague 
Dallas, TX 7S234 
214-243-6764 

If I had my way, software protec
tion wouldn't exist because it 
wouldn' t be necessary. But it is 
necessary . Some people can't seem to 
understand that good software takes 
time and money to develop. They 
assume that software magically ap
pears for them to take and copy as 
they wish. I wrote software, but I 
couldn't make a living at it because 
more people had copies of my pro
grams than my publisher sold. 

It 's a problem when software is pro
tected to the point where I can 't make 
back-ups, but I understand why it ' s 
protected . When I break the protec
tion, I don 't spread free copies 
around; I use them only for myself. 

I'm indebted to WittSoft for their 
Super Utility Plus (SU +) back-up 
program , but that doesn't mean that 
I'm handing out duplicate programs 
to all my friends. SU + is a very useful 
program and Kim Watt deserves his 
royalties. 

Perhaps the solution is to make all 
software programs as cartridges. It 
would make them expensive, but the 
publisher would know the programs 
wouldn't be illegaJly copied, and the 
purchaser would know the program 
wouldn ' t self -destruct. 

Terry Kepner 
P.O. Box 481 

Peterborough, NH 03458 

Scripsit Part II Tips 
Craig Lindley' s article, " Inside 

Scripsit Part II" (October 1982, p. 
276) is excellent. However, beware of 
these problems: 
• Do not use the QD or Query func· 
tion with NEWDOS. 
• Never hit the break key when you 
are querying a directory in TRSDOS 
or your Model I goes nowhere. 
eln line 2730, put four spaces behind 
the last asterisk or you '11 get some sur
prises. Check the location where the 
buffer starts; if it is 8342 hexadecimal, 
then your program works. 

Jan Vromant 
P.O. Box 1023 

Monrovia, Liberia 
West A/rica 

Name Correction 
My compliments to Alan Neibauer 



CITOH Prowrlter $375 
CITOH Prowrlter II $649 

Model IV 16K $849 
Modei1V64K 

2 Disk & RS232 $1699 

DWP210 $629 

BUY DIRECT Here are just a few of our fine offers ... 
call TOLL FREE for full information. 

COMPUTERS R.S. Modem II 
Model 12 64K 1 Drive $2699 R.S. DC-1200 
Model12 64K 2 Drive 3375 PRINTERS 
Model IV 16K 849 Smith Corona TPI D W 
ModeliV64K Sliver Reed EXPSOO D W 

2 Disk & RS232 1699 Sliver Reed EXP550 D W 
Color Computer II 16K 185 Daisy Wheel II 

w/16K ext basic 245 DWP210 
w/64K ext basic 305 DWP410 

Pocket Computer 2 165 CGP115 
Modei16B 1 Dr 256K 4249 DMP100 
Modei16B 2Dr 256K 4915 DMP120 
Modei1008K 679 DMP200 
Model100 24K 835 DMP400 

MODEMS DMPSOO 
LynxMI Mill 235 DMP2100 
Hayes Smortmodem II 235 Gemlni 10X 
Hayes Smortmodem 1200 565 Gemini 15 
Novation Smortcot1200 459 CITOH Prowriter 
Novation J·Cot 125 CITOH Prowrller II 
R.S. AC-3 129 Okidoto 
R.S Modem! 89 Epson 

We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 
Software. 

Prices subject to change without notice. 
Not responsible tor typographical errors. 
TRS.80 Ia a reglatered trademark of Tandy Corp. 

160 DISK DRIVES 
565 R S Modei iV Drive 0 

Color Computer Drive 0 
469 Color Computer Dnve 1 
430 Primary Hard Disk M12 
665 Primary Hard Disk Mill 

1745 ETC. 
629 CCR-81 recorder 

1159 C C Joysticks (pair) 
159 16K Rom Chips 
315 64K Rom Chips 
395 8K Par Par Microfoser 
520 Parallel printer cables ore 

1010 available for most computers 
1219 SOFTWARE 
1745 CoCo FHL Flex D O.S 
315 R S. Software 10% ott hst. 
425 Send tor listing of 
375 brand nome software. 
649 

CALL 
CALL 

515 
329 
235 

2689 
1799 

52 
22 
25 
75 

135 

69.95 
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Bulletin 
Board 
Update 

80 Micro frequently receives in
formation about bulletin boards 
from all parts of the country. Start
ing this month, from time to time 
we will publish bulletin board 
notices that we receive. 

TRS-10 Bulletin Bo1rd 
Clark Smith II 
Sioux City, lA 
712-274-1933 

S1ng1raet Bulletin Bo1rd 
Bary L. Davis 
Greenville, NC 
919-758-5261 

Job1nnesburg Bulletin Bo1rd 
Johannesburg, South Africa 
International dialing code 0027 
011-834-5135 

Durbin Bulletin Bo1rd 
Durban, South Africa 
International dialing code 0027 
031-66356 

C1pe Town Bulletin Bo1rd 
Cape Town, South Africa 
International dialing code 0027 
021-457750 

TRS-10 Country 
Reseda, CA 
213-996-1977 
Model 100 software available 

DOS look like a poor cou in to a true 
operating system when it is in fact a 
true operating system. 

STAR-DOS comes in two versions: 
one for systems with 16K or 32K 
RAM , and the other for sy tems with 
64K RAM . Nei ther version prevents 
the use of alternative, high-level 
languages . 

AI o, STAR-DOS places no limita
tions on the As embly-language user 
at aJI. Since the Color Computer is 
unique in running Basic programs 
without addit ional DOS. this place
ment also avoids any conflict with 
Basic. 

Peter A. Stark 
STA R-Kits 

P.O. Box 209 
Mt. Kisco, N Y /0549 

AIDS Ill Correction 
In my AIDS Ill articles (March 

1983, p. 136, and April 1983, p. 168), 
pressing the up-a rrow key produces a 
left bracket instead of ski pping back 
to the previou ent ry line. Thi is 
because the program checks whether 
the key is within a vaJid range of 
characters. 

To eliminate this pro blem, ma ke 
the following changes to the AIDS Ill , 
MAPS Ill , and C ALC$ Ill programs: 

Boot up the AIDS Ill program a nd 
change line 170 to: 

I 0 If- 1'-lSI'R( .t..:S) TIIC:-.1 200: 
RE 1••• IU:CI\ I·O R 0 T ROt 1\1-Y 

T hen a e the program back to disk. 
L----------------1 To correct MAPS Ill , load the pro 

gram and change line 930 to: 
on his informative article, " A History 
of Programming Language " (J uly 
1983, p . 228). I would like to make 
one minor correction, however. Dr. 
Hooper 's name is Capt ain Hopper; 
she i a retired U.S . Navy officer. 

Ed Sargent 
6431 W. 74 Ave. 

Arvada, CO 80003 

STAR-DOS Review 
I would like to thank Scott Norman 

for his fa vorable review of STAR
DOS (April 1983, p . 54). However , 
Mr. Norman tends to make STAR-
20 • 80 Micro, November 1983 

930 IF INSTR(CCSKSl>O Tl lEN I <XX>: 
REM••• CHECK FOR CONTROL KEY 

Save the corrected program to disk . 
Boot up the CALCSIII program 

and change line 12 to: 

12 GO L R : II· INSTR( t... )>0 1 Hl 
I : REI\1 ••• llf ' fOR CO N'I RO L 
KEY 

Next save the program to disk. 

Robert A. Fiorelli 
So/trends Inc. 

261 I I Brush Ave. 
Euclid, Off 44132 

Glossary 
Below is a glossary of acronyms 

frequently used in 80 Micro. 

ASCII American Standard 
Code for lnfonnation 
Interchange. Character 
code that refers to the 
computer's internal rec
ognition of letters, num
bers, and symbols. 

CP/ M Control Program/ Moni
tor or Control Program 
for Microcomputers. A 
disk operclling system 
produced by Digital Re
search. 

CPU Central Processing Unit. 
Computer module that 
retrieves, decodes, and 
executes instructions. 

CRT Cathode Ray Tube . The 
television tube used to 
display pictures or 
characters. 

DIP Dual In-line Package. A 
standard integrated cir
cuit package with two 
rows of pins at 1/ 10-inch 
interv~. 

DOS Dio;k Opera1ing System, 
such as DOSPLUS, 
NEWDOS80, TRSDOS, 
and LDOS. 

EPROM Erasable Programmable 
Read Only Memory. Us
ually refers to a PROM 
that can be reused sever
al times. It's erased with 
ultraviolet light and then 
programmed \\ith a spe
cial PROM progranuner. 

K Kilobytes. IK = 102A 
bytes. Used in referring 
to computer storage 
capacity. 

RAM Random ACl-ess 
Memory. This is the pri
mary storage area of a 
computer. The informa
tion in RAM is lost 
when power is dic;con
nected. 

ROM Read Only Memory. 
This information cannot 
be changed and is not 
lost when the power is 
off. 



EPSON 

FX, RX&MX 

The FX-eo features 160 cps. a 
correspondence font, 1 o. 1 2 & 1 7 
cpl, ltallca. double-stnke/Wodth/ 
emphasos. etc., dot graphocs, froctoon/ 
pon feed (the adJUStable tractor IS 
optlonaQ & a 2K buffer The 256 
programmable characters use the 
2K buffer space. The P:X-100 IS the 
136 column version & Includes an 
adjustable tractor. 
The llX ....... replaces the MX, & 

oHera 1 00 cpa print speeds, but 
nothing more remarbbla 
RX·80 . .. . . . aa" ... 
MX·80F/T . ..... .... .... 
MX-100 . aM4.N 
FX-80 . aM4.N 
FX-80 Trae1or aae.N 
FX·100 .., ..... 

C ITOH 

Prowriter 

C ltoh's venerable ~r-rtt•or has 
speed (120 cpa), a buffer (1.51<), 10, 
12, & 16 cpl (plus a proportional font 
with correapondanca quality) and 
dot graphics ( 1 60x 1 « dpl). The 
~•-•Iter 2 Ia the 136 column 
veraoon. 
Prownter aa".N 
Prowroter 2 . . • .. . . .. . • • a718.N 

STAR MICRONICS 

Gemini 'IOX/15 
Delta 10/15 

The 0..111110X features 120 cps, 
1 0, 1 2, 17 cpo, Italics, a corres· 
pondance font, dot g raphics & a 1 K 
buffer. FrlctlorVtractor feed. Use 
plain spool ribbons. The 0.11111111 1a 
t. the 132 column version The 

m1t - orona 
Memory Correct Ill Messenger 

Hera's the pnnter you've been .JM---
waitlng for The Smoth-Corona 
Ma-ry CoFY'8ct Ill Mee118ft9ar 
os ideal for the home or small 
offoce. It combones lhe features of 
an elect roc typewroter and a letter· 
quality pronter And ot's designed to 
handle both Jobs with ease. 

Features 12 cps, 3 pitches ( 1 0, 
12 & 15), vanable line spacing, 

10 5" wrotlng line. backspacong & ~.,..'=tii==~=~~ auto-correction Comes complete 
woth parallel/senalonterface 

Memory Correct Il l Messenger 
TP-1 /TP-2 . . ........ . ...... . . ...... •cALL 

Delta 10 has all the features above MANNESMANN TALLY 
plusparallel&senalonterfaces. 160 MT•180 L 
cps pr•nt speed, an 8K buller The 
Delta 18 os the 136 column versoon. 
Gemono 1 OX .. .. .. .. •3oe.aa 
Gamino 5 . ........... •488.88 
Oe1ta1o •an.ee 
Delta 15 .. . .. • .. • .. aCALL 

OKIOATA 

Microline Series 

Tlta Mlcrollna 82 (80 col) & 83 
(132 coQ are odeal for word pro
cessong They offer a 160 cps draft 
mode. a 40 cps correspondence 
mode. 10, 12 & 17 cpo (wl double
wodth). pon/ fnclton feed (tractor os 
optional on the 82) & dot-address· 
able graphocs ( 120 x 1444) Cen· 
tronocs parallelonterface os standard 
The Microllna 84 (132 col) IS the 

Step 2 versoon. featunng 200 cps at 
10. 12, & 17 CPI (w/double width), all 
w1th a correspondence mode & dot 
addressable graphocs. Parallel 
Interface are standard ossue. 
The Mlcrollna 82A os a data 

cruncher, woth 120 cps, t 0 & 1 7 cp~ 
double-width. l nctlon/ pon feed on 80 
columns. The Mlcrollna 8aA IS the 
136 column versoon Dot address
able graph1cs are optoonal. 
Mlcrohne 82A .. • .. • aae9.88 
82A/92 Tractor ase.ee 
Mlcrohne 83A as".N 
Okograph I Dot Graphocs 
ROM (82A/83A) 
Mocrohne 92 
Mocrohne 93 .. 
Mlcroline 84. 

848 ... .45 .. 88 
usa ... 

S1024.88 

The MT· 180 L ( t 60 cps) has 8 
fonts, parallel & senalonterfaces. 
froctlon/ tractor feed. & memrdnven 
onstallatoon from the control panel 
The pnnt quality os supenor The MT· 
180 L os the 136 column version 
A new low cost draft pnnter. the 

Sprite (80 cps). os also avaolable 
MT-160 L S878.88 
MT· 180 L • .848.88 
MT-Sprtte •aae.ee 

We sell other dot matrox pronters, 
oncludong the Anadax w.-..ooo, 
IDS'a ~ria"' 80, ~rlafll 1a2 & 
Mlcro~rla"' & the lnforunnar 
lllltafllan Call (80a)881-8881 1or 
techniCal detaols. For prices or to 
order, call (800) 343-0728 

Letter-Quality Printer• 

C. ITOH 

Starwriter 

The C ltoh Starwritar offers top 
speed (40 cps) at a good price. 
Starwrltara usa Diablo code, 
wheels & nbbons. 1/48" line space 
1/120" honzontal spacing-Ideal lor 
proportional modes. (For hogh speed 
output. there's the Prlntfllaatar at 
55 cps Same specs as above.) 
Starwnter Parallel. •1218.88 
Pnntmaster Parallel • . S1878.88 

SILVER REED 

The Silver Reed I:XP-880 Is a 16 
cps. 132 column letter·quahty 
pnnter woth true Ooablo 16 10/ 1620 
emulation (sub/ super scropts & 
undertonong), makong ot compatible 
woth most word processong software. 
It's odeal for medoum duty office 
wort\. For light duty, there's the 
I:XP-800 at 12 cps ( 100 col) 
EXP-550 (Parallel) a718.88 
EXP-500 (Parallel) •488.88 

We sell a vanety olletter·quahty 
printers. including the Cofllrax 
Coflllllltar, Diablo 820 & aao. the 
NI:C 20ao, aaao & 77ao the 
Qu"'a Sprint 11 + 

STANDARD MICROSYSTEMS 

Microterm 
Mlcrota"" supports auto-diaft 

answer modems hke the Hayes 
Smartmodem. Features pre-pro
grammed doal & transmit, direct I ole 
transfer, 34K capture buffer and a 
certified 2400 baud operation rate. 
Specify Model l or Model Il l when 
orderong 
M ocroterm S78.88 

DC Hay•• Smartmodema 
(300 baud) U18.88 
11200 baud) asae.ea 

Novation Modem• 
J-Cat (300 baud) •138.88 
SmartCat (300 baud) a188.88 
SmartCat {1200 baud) .. S488.88 

Information/Orders: 

(803) 881·9855 
Order a Only: (800) 343·0728 

No Hidden Charae•: 
We pay UPS ground shfpping on 

all our orders. and we never charge 
extra lor credot cards. We accept 
COOs & add a S 10 lee per order We 
have a S50 mono mum order Personal 
checks are cleared on 3 weeks. 

All our equopment Is shopped 
lactoryfresh. with lull warranties. 
We're authorozed for warranty work 
on a number of pronters. & we also 
offer extended warranty plans lor 
those printers. 

Sorry, we cannot accept open POs 
or extend crediVterms at these 
prices. APO and loreogn orders are 
not accepted. 

We prepared thos ad on September 
& proces do change, so call to venly 
them 

Our Computer Showroom is 
now open on Amherst, NH 

- HIGH TECHNOLOGY AT AFFO RDA BLE PR ICES 

VISA THE BOTTOM LINE 
MILFORD, NH 03055-0423 0 TELEPHONE ( 60 3) 88 1-9855 
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Save Me from Woaid 
Has anyone developed an RTIY 

program for the Color Computer us
ing the Baudot Code for input and 
output? A copy of this program 
would save me weeks of work. 

B. Kevin McCarthy 
U.S. Coast Guard Loran Station 

St. Paul Island, AK 99660 

A Protective Case 
I'm searching for a protective case 

for my Color Computer keyboard so 
that I can use it with hotel systems on 
trips. Does anyone know where I can 
find such a case? 

Stan Williams 
Route 1, Box 94-70 

Manakin-Sabot, VA 23103 

reenter all the data.· We would ap
preciate any information on a Basic 
Model III program that would allow 

r-----------------, such a transfer. 

Searching 
for 

answers 

Transferring Proftle 
Our organization has several large 

Prortle rues that we'd like to convert 
to Prome III Plus without having to 

Richard J. Paul 
Regional Emergency 

Communications Network 
1200 Meadowdale Drive 

Carpentersville, IL 60110 

New Features 
I'd like to hear from anyone who 

has found a way to add a sort verb, a 
search verb, and exponentiation to 
RSCOBOL for the Model I with 
NEWOOS80. 

Jeff Carver 
P.O. Box 1049 

APO, NY 09063 

With Crayon V e fuxe & cScriplr 
Crayon 'lJeluH is a complete Bi t-Image word/graphics processor which creates stunning visual effects using custom text and 
graphi~:s . Use it with the :Jon/mah er to create your own SPECIALITY FONTS, Logos, Mail Labels, Charts, Graphs, Letters, 
Cartoons & Basic Screens. It features underlining, wide printing, overlays, reverses, justification, centering, custom graphics, 
foreign languages, logic seeking, line drawing and fan~:y borders with over 100 commands all in Z-80 Machine Language for 
speed and ease of use. The Cdilor is the most sophisticated FU LL SCREEN EDITOR ever written for the TRS-80. 

AVAILABLE NOW for the following printers: 
All MX + FX printers with Graphtrax- All PROWRITER and 8510A and All GEMINI 10+ 15 

COMPLETE 70 page manual, 2 disks -samples - FONTMAKER - -with over 600 characters. 
300 character fonts are $15-1)0 - Fonts available are DIGITAL - ELITE - HERITAGE - Comes with Outline and Italics. 

2Jrush 'lJigilaf Oulfine 2Jorders 

.Scriplr - Turns .Scriplsil into a full word processing system by providing complete printer support for the following printers 
MX 80 + .-x 80 - LP-4 + 8 - DMP 200 + 400 - DW2 - PROWRITER - ClOTH 8510A - GEMINI - MICRO LINE 
- FEATURES on most versions include Emphasized, Double Strike, access a ll available typestyles, change character widths, 
sub and super script , pausing, dot linespacing changes, Editing, Macro's, DOS Reent ry, Send any Code to printer, Supports 
(ALL Graphtrax Functions, - most Mid-Line) , DIAL-A-PRINT, Form Letters, Print to video only for trial pagination and much 
much more. Available with versions for with teaching programs and a 66 page manual. Models 1,3,4 on DISK/CASSETTE for S40.00 

- PRINT SAMPLES A Y AILABLE ON REQUEST e e .• 
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~O©(J@~!J'O©® SPECIALS OF THE MONTH! 

INTRODUCING THE IMPROVED 
LNW 80 MODEL II 

••• AT AN UNBELIEVABLE PRICE! 
This computer has it alii TRS-80'• Model I and CP/ M software 
compat ibility with two operating systems ; DOSPLUS 3.4 and CP/ M 
2.2. The LNW 80 MOD II can read and write the 5W ' disk formats of 
several CP/ M computers including: OSBORNE, KAYPRO, XEROX 820, 
CP/ M 86 as well as standard 6" IBM format. Standard features : 96K 
of RAM , parallel and serial ports, 
cassette and joystick ports, RGB and 
Composite Color interfaces, HI-RES 
graphics and muc h morel Six 
month warranty . 

Now Included, over '2000 of softwuel 
Word proceuins, spre•d sheet, communkiltions, 

srilphics, •nd complete •ccountins softwue. 

Call for unpublished 
low, low price! 

Complete LNW 80 Model II system includes: 
New TOSHIBA P1350 dual mode 
printer • 100 CPS letter quality and 

Enhanced LNW 60 MOD II .... ... .. . '1995. 160 CPS draft quality ...... '1595 ... 

New 1r HI-RES green phosphor monitor 
with tilting stand .. .. .. . .......... . .. '259. C.ITOH EPSON 

SUPER,. data base management software, 
13 times fa ster tha n dBASE II •• . .... . . '299. 

1553. 

$1999. 

F10 40 C PS • bi-directional 
daisy whee l pr inter '1195 ... 
GORILLA BANANA . S2()9,tS 

PROWRITER 6510 . . '399 ... 

MX 60 ft. . . . . . . . . . . '469 ... 
MX 100 . ........... '649." 
FX 60 ....... . .. . .. . '569." 
FX 100 .... ..... .... '789." 

MORE PRINTERS! 
OKIDATA 82 .. . .. .... $CALL TALLY 
OKIDATA 63 . ..... . .. $CALL MT 160L .. . . ... .... . $cAU 

OKIDATA 84 .. ....... $cALL MT 180L ....... ... .. $cAU 

OKIDATA 92 ......... $cALL SILVER REED 
OKIDATA 93 ...... ... ScAu EXP 550 . . ....... . . . $699 ... 
OKIDATA 94 . . . .. .. .. $CALL EXP 500 .. ........ .. . $cALL 

One ye•r •xt.nded Wilrrilnty niilli!W. on 
ewerythlna we telL C•ll for prices. 

We' re the helpful, frt.ncly computer wholesiilen IIYI ~n direct 
to ueen by IMil only. No showrooms. No loll-free numben. 

lull the best prices you'll Hnd iinywfaere. 

All prices quoted are cash discounted prices. We also honor 
Mastercard, Visa, American Express and Company purchase orders. 

ACCESSORY 
SPECIALS! 

LNW ~ doubler .. .... . . . .. . .. .. . S159." 
LNW ~ doubler with 
DOSPLUS 3.5 .... ... . . . . ......... S179.oo 
LNW expansion II . .... .. . . ...... SJ29.oo 

MONITORS 

~;;;v~11 -s~!~Jr.e.~~ .~~.~ i~~~ .~~t·h· ... . . 

BMC 12A .. ... . . ........ . ...... . . 
BMC 12EN . ........... . ......... . 
USI 12" gree n ... .. ..... ... ... . . . . 
USI 12" amber .... ........ ..... . . 
AMDEX COLOR II . . . ....... .... . . 

'159 ... 
'129 ... 
'169 ... 
'169." 
'179." 
'549 ... 

1100 EAST HECTOR STREET 
CONSHOHOCKEN, PA 19428 
215-664-5383 

(."M,. • IJ'oclemork oA O!sNI a-dl (orp TR~" • .,_.....,k oA T•nd~ ( orp . dell \I II " • ,......,,.. oA luhton· Taw ~Pll ,. a ~rt. oA I· !>-II , Inc; 

Pn<'ft a~ wbt«t to cfl•,.. """""" not>« Qu.niiC- ••~ lfmowd 



DEBUg 

Better Solutions· 
I found and fixed some bugs in 

Wayne Thume's "Better CoCo 
Graphics" program listing (June 
1983, p. 164). 

First, in line 1170, change the "P" 
to an "S". This is the line that checks 
to see if the key you pressed is the one 
to set a point, which isS. The new line 
should read: 

1170 IF CBS= "S" THEN CC = I :PSET 
(LL + JJ,MM + KK) 

If you try to transfer a section on 
either the extreme left line or the ex-

TOP QUALITY 
TRS-80 SOFTWARE FOR 
BUSINESS a HOME USE 

Moclela 
PROGRAM 1.0 . Moclellll ' 2112111' 
Mailing list. 
(Alpha Sequence) 

175.00 200.00 

Mailin~ list. 225.00 250.00 
(Zip equence) 

Data Bank System 275.00 295.00 
Loan Amortization 1t5.00 125.00 
Inventory Control 225.00 275.00 
Desk Calendar 49.95 49.95 
Wall Calendar 49.95 49.95 

'Shipping Costs Included 

For Additional Information send tor 
User Documentation - $15.00 per copy. 

- CDP. 
.. Route 3. Box 1 · 

Hamptonville, NC 27020 
91CHI68-2113 

8 om-5 pm Eastern ,...65 
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treme top line, you'll get an Illegal 
Function Call error. This is because 
the computer tries to get and put 
points at coordinate - 4. Removing 
the - 4's from lines 260, 300, 310, and 
380 fixes this bug without changing 
the transfer block. 

Andy Dater 
2847 La Mirada 

Medford, OR 97501 

Try It My Way 
The debug to the OV error in line 

1160 of Lee Morgenstern's "Dual
Voice Music Synthesizer" (June 1983, 

MEMOREX 
rLDJBLa DIICI 

WE WIU NOT BE UNDER
SOIJ)ft Call Free (800)~137 
for prices and information Dealer 
inquiries invited and C.O.D.'s 
accepted 

Rob Rosenbrock 
1215 Echo Lane 

Bluffton, IN 46714 

Put an End to It All! 
There's a problem with Program 

Listing 4 in Philip Martel 's "La 
Plume de Ma Tante" article (July 
1983, p. 78). The program doesn't end 
since line 430 does not allow entry of 
number values greater than 19 but line 
380 requires a number value of 99 to 
end the program. To correct this 
problem, reenter line 420 as both 365 
and 465, and then remove line 420 
altogether. 

Oscar A braham 
955 East 12th S.t .. 

Brooklyn, NY 11230 

Sketchpad Line! 
A line is missing in Larry Colle's 

"Color Sketchpad" program listing 
(June 1983, p. 110). The missing line 
to be added is: 

9S IF A$= "P"THENPAINT(X + 3, Y) 
,C,C:F = C 

-Eds. 

Misdeal 
The following lines are rrussmg 

from Program Listing 4 of Byron 
Lott's "Model II Casino" article 
(August 1983, p. 148). 

NTCHRS(I);:RETURN 
1240 PRINTCHR$(2);:L =683:GOSUB 

1230:RX = R6:GOSUBII60:T$ = MS 
(R6):GOSUB 1200: PRINTCHRS( I); : 
RETURN 

-Eds. 



,\('lU.II UflfTfl Uf }lftlpluiiO 

.-•112 *Worlols targc.11 supplier ofupWJtd..:l rrpbN"mrnl C.HT • 
Soll·VIr\0', In~! Apple and fi!S-OOnnd lrd<krnarks o( l.sJS. Ill) I. Applt•{ 01npu1rr.md Tandv C<e"l•· 



THE NEXT STEP by Hardin Brothers 

The lowest section of general-pur
pose RAM, from 4(XX) hexadecimal 
(hex) up, is reserved for use by Basic. 
This area contains the restart vectors, 
device control blocks, and a wide range 

Not long ago, a friend was modifying 
a complex Basic program he had 

written. He needed a new variable for 
his modifiCation but couldn't remember 
which variable names he had already as
signed and he didn't feel like wading 
through pages of program listings to 
fmd out what he had used. This month, 
I'll describe a solution to this problem. 

L--:z.....~o.a.:....&LliiL...-.~o..~:.iii..::IL....o...:::.u::...----=~:.L-..;;__,J of buffers, pointers, and temporary 

Whether or not you want a utility 
that displays currently active variables, 
you should fmd the memory structures 
and ROM routines I'll discuss useful for 
many programming projects. 

Displaying 
active 

variables 

values. Though the Models I and III 
handle parts of this region of RAM dif
ferently, most of it is the same on the 
two machines. They also construct 
identical tables of variables during ex~ 
cution of Basic programs. 

FJgUTe 1 shows the general layout of 
memory. Except for ROM, the screen 
and keyboard, and the reserved low 
memory area, everything in the memory 

TRSOOS 1.3 has a weak CMD"X" 
function to search for variable names, 
but it doesn't differentiate between a 
variable and a literal. string. However, 
with the use of low memory pointers, a 
knowledge of how Basic stores vari
ables, and some help from ROM rou-

~---------------1 map is movable. Basic keeps track of it 

tines, you can easily create your own 
programmer's utility to display all cur
rent variables and arrays. 

all with pointers; the values at the side 
of the map show these pointers' loca
tions. The Basic interpreter is flexible 
enough to let each section of the map be 

-------------.1.--------------t any required size (until memory is full) . 
.-------------------------------1 It only needs to keep track of the 

PhyDcal memory top • ----------------------- : 
Reserved Hiah Memory 

4081 hex always points : used for machi.ne-lansuqc proarams, 
and the like to the top of memory : 

available to Basic : 4081 hc:x - - > --------------
Strina variable storaae-(4049 hex~ 4411 hex are : 

usedbyModl~lli : this area' a size is act 

DOS to~ hiah : with the Clear c:ommand 
memory. but DOt by : 40AO hc:x • • > ----
Basic or Disk Basic). : Basic's stack SJ*:C 

: o40FD hex==>-----------
See F'JIW'C 3: : Array Variable Table : 

: (AVT) : 

: Q1B hex - - > ------------------ : 
See fiaure 2: : Simple Variable Table : 

From bcre down, .:11 
area baa an ablolute 
addrea, 10 DO 

pointers are Uled. 

: (SVT) : 

: 40F9 hex - - > ------------------------ : 
: Resident Basic Proaram : 
: 40A4 hex- - > ------------------- : 
: Disk Basic (if loaded) : 
: . : 
: oos Kernel (if loaded) : 

JCOOhex 

3800 hex 

" Low Memory" tables, and the like 

Memory-mapped video display 

Unllled S.,.ce 
Mod l's Disk ~Printer 110 

ROM 

~"~gun J. TR5-IJO memory u.qot and pointers. 
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various areas by adjusting its own 
pointers. 

Of interest this month are the simple 
variable table (SVT) and array variable 
table (A VT). Both tables are built and 
filled during execution of a Basic pro
gram; both are obliterated (i.e., the 
pointers set to " no table length") dur
ing programming, editing, and with the 
Run and Clear commands. 

Whenever your computer encounters 
a new simple variable in a program, it 
checks free space, moves the A vr up in 
memory to make room for the variable, 
adds the variable to the end of the svr, 
and adjusts the pointers. When the 
computer encounters a new array vari
able, it checks free space, adds the array 
to the end of the A vr, and adjusts the 
pointers. In both cases, Basic must first 
scan all the variables already in the 
tables to decide if you're using an old or 
new variable. 

FJgUTe 2 shows the structure of each 
entry in the svr. The first byte of each 
variable entry is a code that identifies 
the variable type and equals the length 
of that entry after the 3-byte header: 

2 represents an intqer variable ('It) 
3 represents a strina variable (S) · 
4 represents a single-precision variable (!) 
8 represents a double-precision variable (I) 

After the variable-type code, 2 bytes 



show the variable's name, but in re· 
versed order. For example, CA 'lo 
would be represented as " 2 A C." The 
names of numeric variables are fol
lowed by their values. The names of 
string variables are followed by 3 bytes 
indicating the string length and its loca
tion in either the program (for a literal 
string) or high memory. 

The structure of the A VT is some
what different (see Fig. 3). The first 3 
bytes of each entry are the same as in the 
SVT: type code and reversed variable 
name. Bytes 3 and 4 contain a 2-byte 
offset which, when added to the address 
of byte 5, points to the next array 
variable entry in the table. Byte 5 holds 
the number of dimensions in the array. 

Following byte 5 are values showing 
the maximum size of each dimension in
dex plus one; however, the first size in
dicator is for the dimension index at the 
extreme right and the last indicator is 
for the one at the extreme left . Fmally, 
the actual values are stored. Basic must 
calculate the location of each array ele
ment from the above information be-

THE NEXT STEP 

rrop.. MetMrJ Ha 
SUtr 111 Loclrdoa .v ... eo-. 

AB'Ve ~ I 

611S hex 02 Type Marker (40F9 hex points here) 
42 2nd letter of name (B) 
41 1st letter of name (A) 
01 Value 

6719hex 00 Value (ellpf'eSSCd IS integer) 

CS = ''THE NEXT STEP' ' 
671A hex 03 Type Marker 

00 No second letter in name 
43 1st letter of name (C) 
00 Strina lenath ( 13 characters) 
DB Location of ltrina 

671F hex 66 in memory (66CF hex) 

FLAG! = I 
6711J hex 04 Type Marker 

4C 2nd letter of name (L) 
46 1st letter of name (f) 
00 Value 
00 Value 
00 Value 

6726 hex 81 Value (exprased IS single-
precision value) 

Figure 1. Examples of Basic's t«hniqu~ for storing simpk voriables. 

MICRO.-DESIGN 
If you doN'T kNow Tl-tE NuMbER, you sHould. 

TRS 80, ModEl 4 sysTEM 
upGRAdE iNcludiNG TftE 
EXCEpTiONAl MDX·b DISK 
CONTROllER, ONE 40 TRACk 
Disk DRiVE, CAblEs ANd 
HARdwARE. 

ModEl I EXpANSiON sysTEM wiTh 
PHONE MODEM, DISK 
CONTROLLER, EPROM, }2K 
MEMORY ANd MUCft MORE 

S4bQQ~ 
Fully AssEMblEd 

SysTEM whit CAS£ 

foR ThE ModEl 4 UsER wfto 
AlREAdy hAS floppy disk This is 
TftE PHONE MODEM & 
SERIAL PORT foR 

MicRO·DESiGNS sTANd AlONE 
FLOPPY DISK CONTROllER 
BOARD fOR youR ModEl 4. 

Sl 'jQQ~ 
Fully AssutbiEd 
MDX·~ SysJEM 

S12QQ~ 
Fully AsSEMblEd 
MDX·b SysJEM 
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ll~ 

~ ;@!.~@.' 
t~~~ Q "'" wish.:J J: 

you had a better proaram· 
mina lanauaae. PASCAL 80 may 

be the lanauqe you dream about. It is 
a compiled lanauaae. faster, more ac· 
curate and easier to modify than Basic. 
Yet it is so easy to use that you can 
foraet the hassles and diskette spinnina 
of other compiled languages, includina 
other versions of Pascal. 

Now you can create your own com
mand files that execute from DOS 
without havina to load a lanauaae into 
the computer first, but do it with far less 
work than machine languaae. You can 
sell your compiled proarams without any 
royalty payments! 

Although designed for teachina and 
ideal for that purpose, PASCAL 80 also 
allows serious applications with a full 
fourteen digits of accuracy, even on loa 
and trig functions! 

PASCAL 80 allows you to create files 
on the .TRS-soe Model I, Model Ill , 
LNW-80, PMC-80, or LOBO MAX-80 
that will run on any of the other 
machines under TRS-DOS• . LDOS, 
NewDOS, NewDOS 80, DBL-DOS or 
DOS Plus. 

PASCAL 80 is used in dozens o f High 
Schools , Colleges, and Technical 
Schools, and has been favorably re
viewed in Byte, Creative Computing, 
and other magazines. 

You get all of this at a bargain price of 
only $99 plus $2 shipping. If you call and 
order by MasterCard or VISA, we will 
even credit you S I for the phone call. 
Call or send your check today! 

N_E~. CLASS ICS S0FTWAR~ 

~ 239 Fox Hill Road -~ 
~ Denville, NJ 07834 ~-

(201) 625-8838 .... ~ 

TltS-10" ond TllS·DOS art tr-arks or lladio Shack, 
LNW-tO of LNW llaoudl, PMC-tO of Personal Micro 
~era, l.OIIO, LDOS, ud MAX-tO of Lobo S,.Caaa, 
DOS-P'I"' of Micro. Syscema Soltwon, NewDOS ond 
NewDOS 10 of "'-'*'· ond DIIL·DOS of Ptrco.. 
PASCAL 10 ia a tr.....,k of New a-ica Soflwart. 

NEW!! POINTER VARIABLES! 
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DIM XYI!'t(l,2,3) 
6ir1 hex 02 Type Marker (40FB hex points here) 

S9 2nd letter of name (Y) 
S8 1st letter of name (X) 
37 Offset to next array 
00 (672C hex+ 0037 hex :a 6763 hex) 

672C hex 03 Number of diJnenDons 
04 Maximum value of right-most 
00 index + I 
03 Maximum value of middle 
00 index+ I 
02 Maximum value for left-most 
00 index+ I 
00 Spt~ee for values 

(2•3•4•2 - 48 spliCeS) 

DIM ZS(S) 

6763 hex 03 Type Marker 
00 No second letter in name 
SA I st letter of name (Z) 
IS Offset to next array 
00 (6786 hex+ OOIS hex= 6770 hex) 

6768 hex 01 Number of dimensions 
06 Maximum value for 
00 index+ I 
00 Space for values 

(6•3 = 18 spliCeS) 

6770 hex Beainnin3 of free space 
(40FD hex points here) 

Flgun 3. ExDmples of &l:sic's techniqu~ for storing array Wlriabln. 

cause no other marker bytes are in the 
array. 

The three important pointers for 
handling variables are stored at suc
.cessive locations: 

4CF9 hex points to the svr 
«FB hex points to the A vr 
«R> hex points to the bqpnnins of free space 

Because space is never wasted in either 
the SVf or A Vf, the pointer at 40FB 
hex also indicates the end of the svr, 
and the one at 40FD hex indicates the 
end of the Avr. 

Anned with the structure of the svr 
and A vr, as well as their related 
pointers, you should have little trouble 
following this month's program (see 
Program Listing). Any time you press 
the shift, down-arrow, and V keys si
multaneously, the program displays all 
active simple variables and all active ar
rays. The array display include;s the 

maximum index values for each dimen
sion. 

The first block of the program, lines 
590-670, ~ similar to the SETIJP rou
tine in my August column (p. 30). It 
hooks the program into the keyboard 
driver (unless it ·is already there) and 
protects the program in·memory. Then 
control returns to either DOS or Basic. 

The second block, Test, interrupts 
every call to the keyboard driver to see if 
you pressed the appropriate keys. If 
not, control passes to the regular key
board driver. If you press the shift, 
down-arrow, and V keys, the variable 
display program takes control. These 
first two sections should look familiar 
to regular readers. 

Actual processing begins in line 870 
with a call to the subroutine PUSHAL, 
which saves all current registers, except 
AF, to tbe stack. Then the program 
saves the screen and the current cursor 
position. By the end of this block of 



With 3M diskettes, your computer never forgets. 
3M diskettes remember everything, every time. Because at 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
We're constantly improving and perfecting our product line. from 
computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada. write 3M Canada, Inc., 
London. Ontario. If it's worth remembering , it's worth 3M d iskettes. 

3M hears you .. . 

3NI 



THE NEXT STEP 

code, the program .saves everything 
needed to return to a running program 
either in buffers or on the stack. Fmally, 
the program calls the ROM routine at 
01C9 hex to clear the screen, and the 
cursor is moved toward the bottom of 
the screen. 

The fourth program block, starting 
on line 1010, establishes three pointers: 
IX points to the simple-variable table, 
HL points to the present screen loca
tion, and IY indexes a table of variable
type indicators. The program maintains 
these three pointers throughout the 
simple-variable section of the program. 

The main loop of the simple-variable 
display starts with V ARlO is line 1040. 
rust, the program compares the A Vf 
pointer with the present value of IX to 
detennine if all simple variables are 
displayed. The RSf 18 hex instruction 
calls a ROM routine that performs a 
16-bit compare of HL and DE and sets 
the status flags accordingly. If DE is 
larger than HL, the carry flag is set to 
indicate that more simple variables have 
to be displayed; otherwise, control 
passes to the array-variables display. 

In line 1120, the program loads the B 
register with the variable's type code. 
Then the A register picks up the variable 
name and displays it on the screen at the 
present HL position. If the variable has 
a sins!c-Jcttc:r name, the ~ for the sec
ond letter in the svr will contain a 
zero which the program won't display. 
After the name, the program nc:cds to 
display the variable's type symbol: l!o, 
$, ! , or II. It finds the symbol by using 
the IY pointer plus an offset based on 
the present value in B. The Z80 chip 
doesn't support this kind of indirect in
dexing, but the indexing is a powerful 
tool in many programs. 

After the computer displays the vari
able and its type symbol, it updates the 
IX and HL registers and checks HL. If 
it finds the current line full, it adjusts 
HL to point to the next line. If the 
screen is full, the program waits for you 
to press the enter key before it con
tinues. Otherwise, the loop repeats and 
the program displays the next simple 
variable. 

The array-variables display works a 
little differently. IX is still used as a 
pointer to the array table (now the 
A Vf), but instead of using HL to point 
to the screen, the program uses the regu
lar ROM display routine at 033A hex. 
The advantages are that ROM deter
mines print positions and you can use 
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IHA 
2875 
llC9 
IA9A 
IACC 
lfBO 

4116 
4121 

3814 
3841 
3881 

JCII 
JPBB 
l PC8 

4411 

41f9 
41fB 
41PD 

BA52 

BA52 2Al641 
BMS ll6ABA 
BASS DF 
BA59 281C 
BASB 227DBA 
BASE £USll641 
BA62 18 
BA63 ED53 ll44 
BA67 C32D41 

BA6A 3A4138 
BA6D E6ll 
BA6F 2818 
8A7l 3A8138 
BAH B7 
8A7S 281S 
BA77 3AI438 
BA7A E641 
BA7C CAIIII 

BA7P CD92BB 
BA82 llFt:BB 
BA85 21113C 
BASS 111114 
BA8B £DBI 
BA8D 2A2141 
BAU 22FEBP 
BA93 CDCUl 
Bo\96 21C83P 
BA99 222141 

ProgTGII'I Listing. Ourrnt Vf1riables display. 

01111 , •••••••••••••••••••••••••••••••• 
IIlli 1• • 
11121 , . Current Variable Dis play 
11131 :. 
11141 . • 
11151 ; • 
11161 ,. 
11171 , . 
11181 . • 
11191 , . 
11211 , . 

On <Shift> <Own-arrow > <V> • 
ahowa two s~ reena (or •ocel* 
l st -- all defined , ai•pl c • 

variables 
2nd -- all defined array 

variabl ea 

11211 ;••·················· · ··········· 
11221 
11231 1 
11241 1Liatin9 of routines and addresaest 
112SI 1 
11261 PRI NTl EQU 
11271 PRINT EOU 
11281 CLS EQU 
11291 HLACUM EQU 
11311 ACI NSN EQU 
11311 ACUSTR £QU 
11321 I 
11)31 KBDVR EQU 
11341 CURSAD EQU 
IIJSI I 
11361 ROW) 
11371 ROW7 
11381 ROWS 
81391 1 

£QU 
EQU 
EQU 

11411 VIDEO EQU 
11411 ENDDSP EQU 
11421 PRTPOS EQU 
114 ) 1 1 

133AH 
2B75H 
11C9H 
IA9AH 
IACCH 
IFBDH 

U l6H 
4121H 

3814H 
3841H 
3881H 

JCIIH 
JFBBH 
3FC8H 

1PRINT l CHAR . 
;PRINT S"l'RING 
1CLEAR SCREEN 
1KL•• > RAM ACCUMULATOR 
rACCUM. VALU£ INT•>SINGLE 
1ACCUM • > ASCII STRING 

1KB DRIVER ADDRESS 
;CURSOR POSITION ADDRESS 

rP-W KEYBOARD ROW 
rENTER ' ARROWS KB ROW 
1 SHIFT KEYBOARD ROW 

1 TOP OP SCREEN 
1LAST LINE FOR DISPLAY 
;ADOR . FOR PROMPT DISPLAY 

11441 MEIITOP £QU 44llK 1MEIITOF FOR MOD.III DISK 
114St 1 uae 4149H for MODI Disk, 41BlH for tape ayate•a 
11461 
11471 SVT 
tt481 /WT 
11491 FREE 
usn 
II SU 

EQU 
£QU 
EQU 

41F9R 
4trBH 
41FDH 

!BEG. OF VARIABLE LIST 
1BEG. OF ARRAY LIST 
; BEG. OF FREE SPACE 

11521 First, patch routine into keyboa rd 
II S3t 1 driver, bein9 careful to save current 
IIS4t driver addreaa, and r~aet MEMTOP. 
IISSI I 
11561 ORG IBA52H sCHANGE ORG TO RELOCATE 
IIS71 1 
11581 1 
11591 SETUP 
11611 

this address for top ot 32K RAM 

tt6ll 
11621 
11631 
11641 
tt65t 
11661 
11671 SETll 
11681 1 

LD 
LD 
RST 
JR 
LD 
LD 
DEC 
LD 
JP 

HL, (ltBDVR) 
DE,TEST 
l8H 
l ,SETll 
(RETURN+l ) ,H L 
(ltBDVR),DE 
DE 
IMEMTOP),DE 
412DH 

:GET CURRENT DRIVER ADDR. 
1GET ROUTINE ADDR . 
rCOMFARE DE ' HL 
; GO IF ALREADY SET 
1SET RETURN ADOR. 
1SET ' TEST ' AS ltB DR I VER 
rDE•TEST-1 

1SET MEIITOP 
; RETURN TO DOS 

11691 1 
11711 : 

Line 671 should be JP 1Al9H f or tape syste~s 

11711 1 Now teat for <SHIFT> <DOWN-ARROW> <V> 
11721 1 
11731 TEST LD 
11741 AND 
117SI JR 
tt761 LO 
11771 OR 
11781 J R 
11791 LD 
11811 AND 
11811 RETURN JP 
11821 

A, (ROW7l 
ltH 
%,RETURN 
A, (ROW8) 
A 
Z,RETURN 
A,(ROWll 
41H 
z,IIIIH 

1GET DWN-ARW ROW 
1IS IT DWN- ARW? 
;GO IF NOT 
tGET SHIFT ROW 
1SET FLAGS 
t GO IF NO SHIFT KEY 
1GET P-W ROW 
; CHECK FOR V 
!SETUP PUTS VALUE HERE 

11831 <ahift> <down-arrow > <V> have been pressed. 
11841 1 Save all reqisters. 
11851 Save acreen ' then clea r it . 
11 861 
11871 
11881 SAVE 
11891 
11911 
11911 
11921 
11931 
11941 
119SI 
11961 
11971 

CALL 
LD 
LD 
LD 
LDIR 
LD 
LD 
CALL 
LD 
LD 

PUS HAL 
DE,SCRBUF 
HL,VID£0 
BC ,411 H 

HL,(CURSADl 
ICRSBUF), HL 
CLS 
HL,PRTPOS 
ICURSAD) ,HL 

; SAV£ ALL REGISTERS 
1DE••> SCREEN BUFFER 
1 HL••> SCREEN 
1BC • SCREEN LENGTH 
1MOVE SCREEN 
1GET CURRENT CURSOR ADDR. 
lAND SAVE IT ALSO 
;CLEAR THE SCREEN 
1GET PRI NT POSITION 
1 MOVE CURSOR AWAY . 

11981 
11991 
llttt 1 

Nov qet liat of ai~le (not array) variables and print 
e ach on the acreen . 

BA9C DD2AP941 11111 
BAAl 21113C 11121 
BAAl PD21F7BB 11131 

LD 
LD 
LD 
PUSH 
PUSH 
FOP 
LO 
RS"l' 
POP 

IX, (SVT) 
HL,VIDEO 
IY, TYPES 
HL 

!IX••>VARI ABL£ LIST 
1HL••> SCREEN 
1IY••> VAR, TYPE TABLE 
1SAVE SCREEN PTR. 
1MOV£ VAR. LIST PTR 

BAA7 ES 11141 VARll 
BAAS Dl£5 lliSt 
BAAA El 11161 
BAAS ED5BPB41 11171 
BAAF DP 11181 
BABI £1 11191 

IX 
HL 
OE,(AVT) 
l8H 
HL 

I TO HL 
1GET END OF VAR. TABLE 
1CP HL:DE 
!RECOVER SCREEN PTR. 



Listint continutd 

BAB1 383£ 

BAB) 004688 
BAB6 007£82 
BAB9 77 
BABA 23 
BABB DD7E81 
BABE B7 
BABF 2882 
BAC1 77 
BAC2 23 
BAC3 7 8 
BAC4 30 
BACS 30 
BAC6 32CBBA 
BAC9 FD7E88 
BACC 77 
BACD 23 
BACE 23 

BACF 0023 
BAD1 0023 
BAD) 0023 
BADS 0023 
BAD7 UFC 

BAD9 11BB3F 
BADC OF 
BADD 04A4BB 
BAEI 70 
BAE1 E63F 
BAE3 FE3C 
BAES 38C8 
BA£7 114880 
BAEA 19 
BAEB 70 
BAEC E6C0 
BAEE 6F 
BAEF 18B6 

BAF1 CDA4BB 
BAF4 002AFB40 
BAt'S ODES 
BAFA E1 
BAFB EDSBFD48 
BAFF OF 
BB88 387S 

BB82 004688 
BBIS 007E82 
BB88 CD3A83 
BB8B DD7E81 
BB8E B7 
BBIF 2883 
BB11 CD3A83 
BB14 7ij 
BB1S 3D 
BB16 3D 
BB17 321CBB 
BB1A FD7E88 
BB1D CD3A83 
BB28 3£28 
BB22 CD3A83 

BB2S DD4EI S 
BB28 DDSE83 
BB2B DDS684 
BB2E ODES 
BB38 E1 
BB31 19 
BB32 118S88 
BB3S 19 
BB36 ES 

BB37 8686 
BB39 0023 
BB3B l8FC 

BB)O 4l 
BB3E CB28 
BB48 DD2 3 
BB4 2 l8FC 

BB44 4l 
BB4S DD2B 
BB47 DD2B 
BB49 006E88 
BB4C DD668l 
BB4F 2B 
BBS8 CDCEBB 

BB~3 3E2C 
BBSS CD3A83 
BBS8 l8EB 

BB~A 212848 
BBSD 3S 
BBSE 3E29 
BB68 CD3A83 

81188 
81118 l 
81128 
11138 
81148 
81158 
81168 
81178 
81188 
81191 
01288 
81218 VAR28 
81220 
81238 
81248 
812SI IYPTR 
81261 
81278 
81288 
81298 l 
81388 
81318 
81328 
81338 VAR38 
81340 
813S8 
81368 ; Check 
81378 
81388 
81398 
81488 
81418 
81428 
81438 
81448 
814S8 

• 81468 
81478 
81488 
81498 

JR 

!.0 
LD 
LD 
INC 
LD 
OR 
JR 
LD 
INC 
LD 
DEC 
DEC 
LD 
LD 
!.0 
INC 
INC 

INC 
INC 
INC 
INC 
DJNZ 

screen 
!.0 
RST 
CALL 
LD 
AND 
CP 
JR 
LD 
ADD 
LD 
AND 
LD 
JR 

01S88 
81510 
81S28 
81S38 
81S40 

;Now s how arcays 
l 
ARRAY 

81SS8 ARR18 
81S68 
81S78 
U S88 
81S98 
81688 l 
U6U 
81628 
81638 
81648 
816S8 
81668 
81678 
81688 ARR28 
81698 
81788 
81718 
81728 IYPTR2 
817 38 
81748 
817S9 
81768 l 

81778 
81780 
81798 
81888 
81818 
81828 
81838 
81848 
818S8 
81868 l 
81878 
81888 ARR38 
81890 
81988 l 
81918 
81928 
81 938 ARR48 
81949 
819S8 l 
81968 
81978 ARRS8 
81988 
81998 
82888 
82818 
82828 
82838 1 
82848 
828S8 
82868 
82878 l 
82888 
82898 
02188 
82118 

CALL 
LD 
PUSH 
POP 
LD 
RST 
JR 

LD 
LD 
CALL 
LD 
OR 
JR 
CALL 
LD 
DEC 
DEC 
LD 
LD 
CALL 
LD 
CALL 

LD 
LD 
LD 
PUSH 
POP 
ADD 
!.0 
ADD 
PUSH 

LD 
INC 
DJNZ 

!.0 
SLA 
INC 
DJNZ 

LD 
DEC 
DEC 
LD 
LD 
DEC 
CALL 

LD 
CALL 
DJNZ 

LD 
DEC 
LD 
CALL 

B, (IX) 
A, ( IX+2) 
(HL) ,A 
HL 
A,(IX+1) 
A 
Z ,VAR28 
(HL) ,A 
HL 
A,B 
A 
A 
( IYPTR+2) ,A 
A, ( IY+8) 
(HL) ,A 
HL 
HL 

IX 
IX 
IX 
IX 
VAR38 

DE,ENDDSP 
18H 
NC, ENDSCR 
A,L 
3FH 
3CH 
C,VAR18 
DE,48H 
HL,DE 
A, L 
8C8H 
L,A 
VARU 

ENDSCR 
IX, (AVT) 
IX 
HL 
DE, (FREE) 
18H 
NC,DONE 

B, ( IX+8) 
A, ( IX+2) 
PRINT1 
A,(IX+l) 
A 
Z ,ARR28 
PRINT1 
A,B 
A 
A 
( IYPTR2+2) ,A 
A, ( IY+8) 
PRINT1 
A,' ( ' 
PRINT1 

C,(IX+S) 
E,(IX+3) 
O,(IX+4) 
IX 
HL 
HL,DE 
DE, S 
HL,DE 
HL 

B,6 
IX 
ARR38 

B,C 
B 
IX 
ARR48 

B,C 
IX 
IX 
L,(IX+0) 
H,(IX+1) 
HL 
ASCPRT 

A •• 
' . 

PRINT1 
ARR58 

HL, CURSAD 
(HL) 
A, I ) I 
PRINT1 

THE NEXT swrEP 

;GO IF NO MORE VARIABLES 

;GET VARIABLE TYPE 
;1ST LETTER OF VAR. NAME 
;PRINT IT 
;BUI'IP POINTER 
;2ND LETTER OF VAR. NAME 
;SET FLAGS 
;GO IF ZERO 
;ELSE PRINT IT 
;AND BUMP POINTER 
;GET VARIABLE TYPE 
; DECREASE BY NO TO 

ALIGN WITH TABLE 
;USE FOR OFFSET 
;GET TYPE SYMBOL 
;PUT ON SCREEN 
: BUI'IP POINTER 
;AND AGAIN FOR SPACE 

;GET PAST HEADER 
; WITH THREE 
; INCREMENTS 
;MOVE PAST VAR, INFO 

DEPENDING ON VAR. TYPE 
;IX•• > NEXT VARIABLE 

:LAST PRINT POS. 
;CP HL:DE 
;GO IF SCREEN FULL 
;GET LSB OF SCREEN PTR. 
;MASK BITS G ~ 7 
; END OF LINE? 
;RETURN IF NOT 
;LINE OFFSET 
;HL .. > NEXT LINE 
;GET LSB 
;MASK OUT BITS 0-S 
;HL••> START OF NEXT LINE 
;GET ANOTHER VARIABLE 

;NEW SCREEN FOR ARRAYS 
;IX••>ARRAY TABLE 
;TRANSFER PTR TO 

TO HL . 
;DE••>END OF ARRAYS 
;CP HL: DE 
;GO IF END OF TABLE 

;GET VARIABLE TYPE 
;1ST LETTER OF VAR. NAME 
;PRINT A 
;2ND LETTER OF VAR. NAME 
; SET FLAGS 
;GO IF 8 
;ELSE PRINT IT 
;GET VAR. TYPE VALUE 
; SUBTRACT NO TO 
; ALIGN WITH TABLE 
;ADDRESS TABLE 
;GET TYPE SYMBOL 
;AND PRINT IT 
; PAR EN. CHAR. 
;AND PRINT I T 

;GET I OF DIMENSIONS 
;DE WILL HAVE OFFSET 
; TO NEXT ARRAY 
;TRANSFER IX VALUE TO 

HL REGISTER 
;ADD OFFSET 
;OFFSET FOR HEADER 
;HL••> NEXT ARRAY 
;SAVE ADDRESS 

; BUMP IX 6 TIMES 
; SO IX • • > SIZE OF 
; 1ST DIMENSION 

;GET I OF DIM. 
; MULTIPLY BY N O 
;BUMP POINTER 
;UNTIL PAST DIM SIZES 

;GET I OF DIM . AGAIN 
;DROP IX UNTIL I T 

POINTS TO NEXT DIM, 
;GET LSB OF DIM SIZE 

AND MSB 
;CORRECT FOR 0 ELEMENT 
;PRINT AS ASCII 

;GET COMMA CHAR. 
; AND PRINT IT 
;REPEAT FOR ALL DIM . S 

;HL••>CURSOR POS'N 
;MOVE BACK OVER LAST •,• 
;GET CLOSE PAREN. 
;AND PRINT IT 

Ustmt continutd 

ROAR I 
Do tncks With your computer Without 

break1ng your wallet's spintf A subscrip

tion to Chromasetta gets you a tape or 
d1sk full of quality programs del ivered by 

Flfst Class Mail every month! Write for 
more information or. better yet. try a Back 

Issue. At S6.00 for 6 to 8 programs on 

tape fSIJ.OO on d1skJ. you'll see JUSt how 
good and 1nexpens1ve Chromatatta 
software IS. 

The Bottom Unar 
I year (12 issues) 

6 months (6 ISSUes) 

Single Issues 

....,. 
S50.00 
S30.00 
s 6.00 

Disk 
$95.00 
$55.00 
$11.00 

(dltl ft'~ldMI1. itOd b% tO~~ 1S~S F.r11 (~~ post.q- 10 

N ~r «luOed ~St'~~ <tda ~10 fO s~CilphOI"'~ and Sl fO 

\~it ~~~ ~ N:J ' .ll«" "':' b.Kk ~~~s hom Juty 1961 .JV~I· 
~ · aU: IOf lr\1 Pt()(}'dfn\lll~ 101 the bl~d BASIC mooe-1 
.Mldocc,uac:::rn.Jiry fot d r\ kS 

PO. Box 1087 Santa Bart>ara, CA 93102 
(805) 963-1066 
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Langley-St. Clair 

Gets Mail 
From unsolici ted letters of testimoniel 

I have just received one of 
your SOFT-VIEW CRT's and I 
wanted to write you to tell you 
that I am impressed . I ordered 
the CRT by phone on Wednes
day afternoon, and I received 
it this morning (Friday) by 
UPS. When the UPS truck 
pulled up, I commented that it 
would be weird if that was the 
CRT, f iguring that it would 
show up in about a week. That 
was the fastest shipment from 
a telephone order I've ever 
got! 

I should also mention that I 
was pleased to find that the 
people I talked to on the-phone 
were very nice and friendly, a 
quality lacking il"'' many com
panies I have dealt with by 
phone .... 

I have installed RAM chips 
and two disk drives on my 
Model Ill and many times in 
doing so I could have used 
directions as good and ade
quate as I got w ith the CRT. I 
congratulate the writer of the 
instructions for doing a very 
good job. The directions were 
intelligent, well -written and 
described the operation very 
well without becoming dull or 
technical. ... 

.. .. By the way, this is the 
first letter I've written to a 
supplier of computer hardware 
that was in praise. I have told a 
few off by mail , but this is the 
f irst time I have been this 
pleased with a company sup
plying hardware for my com
puter. I only hope that your at· 
titude is contagious. 

Sincerely, 
W.B. 

FOR THE 
FULL STORY 
SEE PAGE 25 
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I THE NEXT STEP 

8863 3£21 
8865 CD3AI3 
BB68 2A2 f41 
BB6B 11BB3F 
BB6E OF 
BB6F D4A4BB 

BB72 DDE1 
8874 C3f"8BA 

8877 CDA48B 
887A 21PE88 
BB7 D 11 813C 
8881 818184 
8883 £081 
8885 2AF£8F 
8888 2221 41 
B88B CD9BBB 
888£ A~' 
B88P C37C8A 

BB~2 £3 
8893 cs 
BB94 OS 
BB9S ODES 
8897 FOES 
8899 £5 
8 B9A C9 

8898 £1 
BB9C FDE1 
BB9E DDE1 
BBAI 01 
BBA1 C1 
BBA2 £3 
BBA3 C9 

BBM CD92BB 
BBA7 21C83F 
BBM 2228 41 
BBAD 21E4BE 
BBB8 CD7 528 
BBB3 CDCIBB 
BBB6 CDC981 
BBB9 CD9BBB 
BBBC 21113C 
BBBF C9 

BBCI 3A4138 
BBC3 E611 
BBC5 28F9 
BBC7 3AFF3B 
BBCA 87 
BBCB 21FA 
BBCD C9 

BBC£ 
BBCE EB 
BBCP CD92BB 
BBD2 EB 
BBD3 CD9A8A 
BBD6 COCCIA 
BBD9 CDBDI I' 
BBDC 23 
BBDD CD7S2B 
BB£8 CD9BBB 
BB£3 C9 

121 21 
1 2131 
1 2141 
12151 
12161 
12171 
12181 I 
12191 
12211 
82211 I 

12221 DONE 
12231 
12241 
12251 
12 261 
1 2271 
1 2281 
8 2291 
82311 
12311 
1 2321 I 

LD 
CALL 
LD 
LD 
RST 
CALL 

POP 
JP 

CALL 
LD 
LD 
LD 
LDI R 
LD 
LD 
CALL 
XOR 
JP 

12331 PUSHAL EX 
12341 PUSH 

PUSH 
PUSH 
PUSH 
PUSH 
RET 

123 51 
12361 
82371 
12381 
12391 
12418 I 
12411 POPAL 
12421 
12431 
12441 
12451 
12461 
12471 
82 481 
82491 I 

POP 
POP 
POP 
POP 
POP 
EX 
RET 

12511 ENDSCR CALL 
12 518 LD 
82521 LD 
82 538 LD 
12541 CALL 
82551 CALL 
12568 CALL 
12578 CALL 
1 2588 LD 
12591 RET 
126 11 I 
1 2611 GETENT LD 
82628 AND 
82631 J R 
12641 G£T1 1 LD 
126 51 OR 
82661 J R 
12671 RET 
12688 
12698 
12711 ASCPRT EOU 
12711 EX 
12721 CALL 
12731 EX 
12748 CALL 
12751 CALL 
12761 CALL 
12771 INC 
12788 CALL 
12791 CALL 
82881 RET 
82811 
12828 I 

A, ' • 
PRINT1 
HL, (CURSAD) 
DE,ENDDSP 
18H 
NC ,ENDSCR 

IX 
ARR11 

ENDSCR 
HL,SCRBUF 
DE,VI DEO 
BC,UIH 

HL, (CRSBUP) 
( CURSI\0) , HL 
PO PAL 
A 
RETURN 

(SP) , HL 
BC 
DE 
IX 
IY 
HL 

HL 
IY 
IX 
DE 
BC 
(SP) ,HL 

PUS HAL 
HL, PRTPOS 
(CURSADI , HL 
HL ,MSG 
PRINT 
GETENT 
CLS 
PO PAL 
HL,VIDEO 

A, (ROW7 ) 
UH 
Z,GETENT 
A, (3BFPH) 
A 
NZ , GETll 

s 
DE, HL 
PUS HAL 
DE,HL 
HLACUN 
ACINSN 
ACUSTR 
HL 
PRINT 
PO PAL 

;NOW AN ASCI I SPACE 
;AND PRINT IT 
;GET CURSOR POS' N 
1 END OP PRINT AREA 
; CP HL& D£ 
;GO I P SCREEN FULL 

;IX••> NEXT ARRAY 
1 GO TO WORX ON IT 

; ASK FOR ENTER 
;HL••>SCREEN BUFFER 
;DE••>SCR££N 
;BC • SCREEN LENGTH 
; NOVE TO SCREEN 
;GET OLD CURS. POS' N 
; AND RESTORE IT 
; RESTOR£ REGI STERS 
; A ' Z- PLAG SHOW I 
; RETURN TO BASI C 

; HL ON STACK; SAVE RET 
;SAV£ ALL REGS 

; ORIG. RET ADDR.TO STACK 

;GET RET. ADDR. 
; RESTORE ALL REGS. 

;GET ORIG. HL 

;SAVE REGS. 
;HL•PR I IIT POS 'N 
; Mil~£ CURSOR POS ' N 
;HL .. > MESSAGE 
;PRINT MESSAGE 
;GET ENTER KEY 
1 ROM CLS ROUTI NE 
1 RESTORE REGS. 
;HL••> TOP OP SCRE EN 
;AND RETURN 

;GET ENTER ROW 
;CHECK POR <ENTER > 
;LOOP UNTI L FOUND 
;CHECK FOR NO KEYS 
;SET FLAGS 
;LOOP UNTI L NO KEY 
;THEN RETURN 

;PRINT HL VAL ON SCREEN 
; SAVE HL REG. 
;SAVE REGS. 
;RECOVER ORIG HL VALUE 
;HL••> ACCUMULATOR 
;ACCUN INT• > SINGLE PREC. 
; MAKE ACCUM INTO STRING 
;SKIP LEADI NG SPACE 
;PRINT VALUE 
;RESTORE REGS. 

82831 1 Now tab1«, mes sa9e , ' buff«rs 
8 2841 I 

BB~4 5e 
72 
5 4 
2£ 

82851 MSG DEFM ' Press <£liTER> • • •• • 

BBF6 .. 
6 5 73 
45 52 

BBF7 25 
BBF8 24 
BBF9 21 
BBFA U U 
BBFC II 
BBFD 23 

73 21 3C 45 4£ 
3£ 21 2E 2£ 2£ 

12861 DEPB 
1287 1 I 
12881 TYPES 
12898 
12911 
12911 
1 2921 
12931 

DEPB 
DEFB 
DEPB 
DE!'W 
DEPB 
DEPB 

DEFS 

DEFS 

IIH 

., ' 
'$' 
'I ' 
tiH 

"" .. ' 
U IH 

2H 

;END OF MSG MARKER 

;LI ST OF VARI ABLE TYPE 
1 MARlERS 

1 PAD WI TH 3 SPACES 

.... 
1112 

Bl\52 

82941 I 
12951 SCRBUF 
82961 I 
12971 CRSBUF 
12981 I 
1 2991 END SETUP 

; BUFFER POR SCREEN 

;BUPPER FOR CURSOR POSII 

1 END OP PROGRAM 
IUU TOTAL ERRORS 

ROM prin( routines; the disadvantage is 
that the information for some variables 
might be broken between two different 
screen lines. 

The first part of the array sequence is 
similar to · the logic in the simple-vari
able routine: The name and type of 
variables are displayed. But starting 



with line 1770, the program includes 
some new logic to display the maximum 
value of each element of the array. 

The C register holds the number of 
dimensions (1-255). Then the offset 
value plus five is added to the current 
value in IX to determine the starting ad
dress of the next array in the table. The 
program stores this new address on the 
stack. 

By adjusting the IX register, the 
computer loads each dimension size in
to the HL register and prints it on the 
screen, followed by a comma. Because 
the program stores the dimension in
dicators in reverse order, the routine has 
to go through some contortions to keep 
the IX register correctly aligned. Final
ly, the program checks the current print 
position on the screen and then the rou
tine loops back to display another array 
variable. 

The last program section, Done, 
restores the original screen and the 
original cursor position. All original 
registers are popped off the stack and 
control returns to the regular keyboard 
scan routine and Basic. The Basic pro
gram continues functioning as if it were 
never interrupted. 

The program's subroutines show 
some interesting programming tech
niques. PUSHAL and POPAL push or 
pop all registers at once. They cut down 
the length of the overall program. 

The problem with using subroutines 
to push all registers is that you can bury 
the normal return address in the stack 
beneath the register values and the pro
gram won't know where to go after the 
return instruction. PUSHAL avoids 
this problem by first exchanging the 
return address for the value in HL, then 
saving all other registers, and fmally 
putting the return address back on the 
stack. 

The trade-off is that this subroutine 
changes the value in HL. If you want to 
save all registers but leave HL unchanged, 
the calling routine must save the HL 
value in another register, call 
PUSHAL, and then reclaim the HL 
value from that other register. The be
ginning of the ASCPRT routine shows 
how to do this. 

ENDSCR saves the registers, moves 
the cursor position to the last line, and 
prints a message. Then it checks to see if 
you pressed the enter key, clears the 
screen, points HL to the top of the 
screen, and returns. Notice that the 
message is displayed by using the ROM 

THE NEXT STEP 

Print routine at 2B75 hex. 
GETENT is a simple subroutine that 

waits until you press and release the 
enter key to continue. It is important 
for the computer to check for the key 
release; otherwise, the program may go 
charging ahead before you have time to 
let go of the key. GETENT reads the 
keyboard directly; it doesn't use a ROM 
routine to read the keyboard because of 
a possibility that you might again press 
the shift, down-arrow, and V keys and 
cause the entire program to loop back 
on itself recursively. 

11PUSHAL and POPAL 
push or pop 

all registers at once .. 
They cut down the length 
of the overall program. , 

The most interesting subroutine is 
ASCPRT, which takes the value in HL 
and displays it on the screen in unsigned 
integer format. It does so by using three 
crucial, though little-known, ROM rou
tines: HLACUM (0A9A hex), ACISIN 
(OACC hex), and ACUSTR (OFBD hex). 

Basic maintains a buffer inside low 
memory called an accumulator that it 
uses every time it manipulates a data 
value. ROM routine HLACUM (OA9A 
hex) loads the current contents of HL 
into that accumulator and sets a flag to 
indicate that it's an integer value. 

Next, ACISIN (OACC hex) changes 
the integer value into single-precision 
form. It is the routine Basic uses for the 
CSNG function. However, when used 
this way, ACISIN treats the value in the 
accumulator as an unsigned integer 
(between 0-65535) instead of the more 
normal signed integer value ( - 32768-
32767). 

Fmally, ACUSTR (OFBD hex) takes 
the current value in the accumulator 
and turns it into an ASCII string so the 
number can be displayed on the screen. 
The program puts the string in another 
low-memory buffer at 4130 hex. Then 
the program returns the address of the 
beginning of the string in HL. Normal 
display format includes a leading space, 
which can be avoided by incrementing 
HL once before printing the string. 
Notice that ASCPRT uses the Print 
routine to display the number; an 

0 ADD 
~ CHANGE 
llj DELETE 
~ SORT 
0 SELECT 
ltJ SAVE 
[t] PRINT 
[lj COMPUTE 
0 REPORT 
0 MERGE 
~ 

[fj $20.00 
Why would SofTrends offer 1ts 

award-winning A I DS -111 data 

management system to the gen
eral public at a tiny fract1on of 

1ts original price? The same 

version featured in the two-part 

senes. " Inside AIDS- Ill " (SO

MICRO, March & Apnl, 1983)? 

Simple. To acquamt you w1th the 

best, little software-publisher in 

the busmess To order, call (216) 

289-2002 and use your VISN 

Master Card. Or send your check 

or money-order for $20 (sh1ppmg 

included') to SofTrends, Inc. 

26111 Brush Ave.. Euclid, OH 

44132. Sorry, noC.O.D 'sorP.O 's 

accepted for this special offer 

·-·~ 
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" .. . Yow 
Word Machine 

Program .. the 
best b8rgaln I've 

found In my two 
yearw of personal 

computing. 

..... Free "Jumpy" ercede gem• 
with your order. 

Meke Your Second Word Proceuor 
Pei-Tek'a Word Mec:hine Version 2.0 

14. full feetured hne onented word processor '" 
mac htne language . . now better then ever w rth 
these features 
•Block graphics jlor pronters that support•!) 
•Imbedded form cont ro ls • Help screen 
•Lo wer case support fOf unmodtfted Mod l's 
•Varoable marg•ns. lone length. page length, lone 

spactng 
• Access to 0 .0 .5 wtth warm start re.entry 
•Scroll uprdown text • Sa•elload d•sk Illes 
•lnserlldelete characters/lines • Stnng search 
• Set up to lifleen tab stops 
•Center text • Imbed codes 0-255 •n line 
•Insert another ftle tnto tex t • wOfd.wrappeng 
•Edit any ASCII tile (up to 80 char. lineal 
•23000 ctwar. buffer lOt 48K -alon 
•Pause for keyboard entues dunng pr tnto ut 
•Pnnt multtple cop•es of text 
•Pnnter tndependent • Stmpllfted commands 
•Twenty-lour page typeset manualw•th command 
summary sheet jmanual FREE w•th S.A.S E.l 

For Mod IIIII 32/48K D•sk . only t20.00 
PEL-TEK 

P.O ... 1021 • s ... r:• PA 11tH 
TOll RIU OIIOEIIL*E -52J.2445 
"',_,._ 1:.112151147-2334 

• Ched< Of Mor.y Ordef • Visl. MasterCird KaPIId 
• Add $2.00 pe1 Ofdef lOt pos1agt llld hlndinll _. 32• 
• PA rniCIInts add 6'!1. ula lila 
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Now .... 
FOR THE TRS-80 • MODEL I & Ill 

DISK 519.95 
32·K 

TAPE 515.95 
16·K LEVEL II 

M ~CORPORATION 
~ 0 . 801 1264, WillOW Oflt0V( , I' A 11010 

Sene! S it" 101' •aef'l d 4 .... aN:~ S I~ M lOt e K'\ I&P<I CUHI1• 
PA1U~Is a0d6%t.aluta• II'<.I~ U OO~•I.,..,IOIIf'ltp
P'f\9 &rod 1\~tf\0 f 01 fall ~h .. , ., s•ncl C&IO I"'Umbeoi Will\ 
etp Oatt Of rrooney OfdeU Che<:IIS 1eq ..,.,e ~ 10 lwO _...., 
101 P'OC.I~f\0 
$o.Ktly ~II Of Ill, !ape Of dos• Pfte41 1\IOiKIIO ~ft9e 

Software of the 
Month Club, Inc. 
953 MiSSIOn 51 , M1n1 Mall 
San Franctsco. CA 94103 

•. -· .. ; 
\- I 

.. 350 

Enclosed •& $6 P•ease enroll me 1n the Club 

0 VISA 0 MASTEFlCAAO 

THE NEXT STEP 

ASCII string is an ASCII string
whether it contains letters or numerals, 
you can use the same display tech
niques. 

The three ROM caiJs used in 
ASCPRT make up a very powerful, 
simple method for displaying any 1- or 
2-byte binary value in ASCII. Together, 
they are much slower than a traditional 
routine that subtracts successive powers 
of 10 to translate binary to ASCII, but 
they operate fast enough to satisfy most 
uses and only require 9 bytes of pro
gram space to perform the conversion. 

To use the variables display program, 
enter it from DOS READY or with 
SYSTEM after you have assembled it. 
You can then observe the currently de
fmed variables at any time a Basic pro
gram runs or after it completes running 
and returns to the READY prompt. 
This program does not search your 
Basic program to look for the variables; 
instead, it uses the tables in memory to 
determine which variables are defmed. 
The variables aren't displayed until 
your program starts to run. 

Next month I'll add the capability to 
display the current values of each vari
able by using other ROM routines, and 
I'll discuss ways to speed up your Basic 
programs by using the information 
shown in the variables displays. 

CompuServe Notes 

Two pieces of exciting news for 
readers who subscribe to CompuServe. 
First, you may now take part in open 
discussions of topics covered by "The 
Next Step." GO PCS-117 to the Soft
ware and Authors Special Interest 
Group (SASIG) and leave your ques
tions or comments addressed to me on 
the message board. Feel free to join in 
any discussions started by other readers, 
also. 

Second (I assume you'll be reading 
this in October), all this month, Eric 
Maloney, l¥J MICrO's managing editor, 
win be a special query guest on SASIG, 
discussing this magazine and its 
policies, and the microcomputer world 
in general. If you have any questions 
about l¥J Micro, here's your chance to 
have them answered. • 

Write to Hardin Brothers at 280 N. 
Campus Ave., Upland, CA '91786, or 
contact him through CompuServe. Use 
GO PCS-117 for a public response; for 
private correspondence, use his e-mail 
address, 72165, 735. 



Guaranteed to make your TRS-80 Color Computer• siz
zle with color, HOT CoCo magazine is informative, inter
esting, and best of all just for the Color Computer. You'll 
look forward to HOT CoCo month after month because it 
has something for everyone, from the novice right on up to 
the expert. HOT CoCo gives you: 

Join in the color explosion with HOT CoCo today! Ta.ke 
advantage of our money saving offer, 12 issues for $24.97. 
A 13th issue is yours FREE with pro-payment (check or 
credit card). Use the attached order form , the coupon 
below, or call toll free 1-800-258-5473. 

• PROGRAMMING TECHNIQUES & TlrfORIALS
that promise to make you a superior programmer. 

• UTILITIES-to save you time and effort on all your 
routine tasks. 

r-------------~----
1 

! YESJ I want my 

• EXPERTLY WRITTEN COLID-11\:S- induding 
BASIC, GRAPIIICS, FLEX and GAlvtES. 

• HARDWARE & CONSTRUCTION- ideas on inter
facing and enhancing to make building p~ojects a 
breeze. 

• EDUCATIONAL APPUCA TIONS- will stimulate 
and encourage imaginative thinking in your child . 

PLUS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Color Computer to sizzle 
with color. I understand 
that with payment enclosed -;::~ =-
or credit card order I will · • ._~::-
receive a free issue making a -:;"" ~
total of 13 issues for $24 . 97. 

I 
• BUSINESS PROGRAMS- sure to make you a star at I O CHECKJMO 0 MC 0 VISA 0 AE 0 BILL ME 

the office. I 
• FEATURES ON COLOR APPLICATIONS- make I 

your computer reach its full potential and get your I card#-------------exp. date __ _ 
money's worth from your machine. I signature-----------------

• BUYER'S GUIDES & PRODUCT REVIEWS- now 1

1 

name ______ __________ _ 
address you can stop running around comparing prices and I 

products and start running your computer. I city --------slate ___ zip _____ _ 

C......dd u /Wn>eo 127 97 I 'I' only, V S Jonwh dro""'"" V S IHrnlr 
Forti«ft ~ W 97 I IJ' only. V S Jonwh dro-"" US b.rnk 

PI- .no.c 5 8 IL .... for~ 

• HOME & HOBBY APPLICATIONS- exciting ways I 
to help your computer add enjoyment to yout leisure 1 
time. I 

•AN~WERS TO S~ECIF1C QUESTIONS- it's li.ke 1 HOT CoCo • PO Box 975 • Farmingdale NY 11737 
haVIng your own pnvate consultant-free! I . TRS-80 Color Coonpote< b a trademark or Radio \hack, a dl'tS>On or Tan<~\ Corp 33NF8 

~---------------------....&...---------------------------~ 
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THE COLOR KEY by Scott Norman 

This month I have two innovative Once you load the program, you in-
utility programs, Larry Preble's voke it with the VDOS command-a 

VDOS and Hal Snyder's MDISK. Both • new Basic command, in effect. A simple 
are virtual disk programs that let you ~---------------. menu appears: You can view the VDOS 
store other programs and data in RAM me directory, save a Basic or machine-
for high-speed recall at a later time. v ,. rt u a I d ,. s k language program from user RAM to vir-
Both address the question of how a cas- tual cmk, load a program back the other 

sette-bascd Color Computer can use a syste ffi s and way, kill a VDOS file, or exit to DB. 
64K memory expansion. The routine for loading a series of 

Floppy disks have a couple of well- con nectars Basic programs into the virtual disk 
known advantages as information stor- area is to return to Basic from VDOS, 
age media: They are relatively fast, and load the first program, and invoke 
they permit random access. Since mov- VDOS. Then select the Save a Basic 
ing parts are involved, the access and Program option. Once you've saved the 
transfer of information is always far file, go back and repeat this whole se-
slower than the operating speeds of view. Neither utility is aU powerful, but quence as often as necessary. The flrst 
computers linked to disk drives. both deserve a look. and fourth steps require only single-dig-

Computer users are never satisfied it commands. 
with a system's speed, so it was proba- VDOS and VDUMP You can save machine-language pro-
bly inevitable that people would hit on As I write this, VDOS 1.0 is only grams in much the same way, except for 
the idea of using blocks of RAM to sim- available on cassette (Dr. Preble's Pro- a couple of potential complications. 
ulate disk operations. grams, 6540 Outer Loop, Louisville, Many machine-language utilities are 

In principal, you can store informa- KY 40228, $49.95). Its primary intent is supposed to load into high RAM; you 
tion in RAM using a disk format. You to give cassette users a taste of the speed must be certain that they don't overlay 
can have a solid state analog of the di- of disk operation. the area used by VDOS itself. 
rectory track, file headers formatted Its name stands for Virtual Disk Op- VDOS helps by infonning you as to 
just as they are on disk, and storage as- erating System, indicative of the ven- the top of available memory when you 
signed in discrete grans, sectors, or dor's intention to support it with first load it. This is address 32,642 in a 
whatever the computer's normal disk enough utilities to make it into a real 64K system. You can use the default 
operating system uses. system. Meanwhile, a disk version is start, end, and transfer addresses re-

Of course, the data is volatile, disap- also in the works to serve as an corded along with machine-language 
pearing when you turn off the power, additional high-speed "drive" for disk routines on tape, or specify your own. 
but you can handle that by backing up users. Even if a machine-language program 
the virtual disk to a real disk or to tape Although you could set aside any seems to fit in the space below VDOS, 
whenever appropriate. part of RAM for use as a virtual disk, be cautious. Some routines need stack 

11m idea has been around for a while the best idea is to use the upper 32K of a space that interferes with VDOS's 
now. A number of add-on memory 64K machine. This is the so-called Page pointers, located just above user RAM. 
boards, capable of emulating very fast 1, the area not normally accessible to I ran into this situation with my relocat
disk drives, are available for computer the Radio Shack operating system be- ed version of Master Control, as I'D 
systems that use the S-100 bus. cause of address conflicts with the Basic describe later. 

Color Computers are somewhat lim- ROMs. It represents the largest single Once you actually get a collection of 
ited in the amount of memory they can block of space the CoCo can free up. programs into VDOS, it's a simple mat-
address. Nevertheless, you can apply In any case, VDOS itself determines ter to pull them out into Page zero (the 
the concepts of RAM disk emulators, or the size of the memory in its host ma- U$er-accessible part of RAM) and run 
virtual disks. chine, and locates itself near the half- them. You merely get into VDOS, 

That's where VDOS and MDISK way point. AU the memory above choose the Load a Basic Program or 
come in. For a modest price, they give VDOS is available for me storage, while Load a Binary Hie option, and specify a 
the CoCo user the ability to load several you can use everything below in the me name. 
files into RAM and forget about them conventional fashion. Then exit to Basic (even for machine
until he needs them. In a 64K cassette system, the default language programs) and Run or EXEC 

The flies can be Basic or machine- partitioning is 24,733 bytes for pro- as appropriate. When you're through 
language programs, or data files. You granuniDg, and 30,407 bytes for VDOS's with one program, end it and return to 
can access them in any order, and trans- flies (assUming four graphics pages and VDOS to select another. 
fers to and from active memory are 200 bytes of string storage). If nee- In general, it's unnecessary to clear 
usually fast enough to be considered in- essary, you can expand the VDOS area to Page zero between programs. I feel un
stantaneous from the user's point of around 54K at the expense of user RAM. comfortable using VDOS with pro-
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Shape yourTRS-80 to 
communicate \Nith any computer you \Nant. 

Omniterm is the most flexible, powerful 
terminal program you can buy. Omniterm lets you 
adapt your TRS-80 to communicate with 99.9% of 
the world's computers. Your company's mainframe, 
for example. Or any other personal computer, time
sharing computer, or communications service. 

Omniterm overcomes incompatibilities in 
screen formats, baud rates. character sets. control 
codes and file transfer protocols. Seven complete 
translation tables let you change any character, for 
complete compatibility of all input and output 
devices. Omniterm is so flexible. users have even 
set up their ASCII-coded systems to communicate 
with EBCDIC -coded systems. 

You can send all ASCII characters. even those 
that aren't on your keyboard. Reformat your screen 
to neatly accommodate any line length. Run your 
printer while you 're sending or receiving data. 
And even review data that's scrolled off the top 
of the screen. 

Omniterm 's well-thought-out design makes it 
easy to use. You can get a status display of all func
tions while on line to tell you what's going on, and 
make any changes at the same time. You can create 
a special file of your settings to make it easier next 
time. You also get XIY cursor control, single keystroke 
sign-on and auto-dialing. Even a phone directory. 
And lots more. 

You don't have to be a computer expert to use 
Omniterm. Just spend a day with what the review
ers call " the best manual in the business." Then if 
you need help,just call, write, or contact us via 
CompuServe. Delphi, or Source. 

Omniterm is the proven terminal program. The 
program thousands of people have used success
fully. And the one the editors call the ·'top program 
available" (6yre. 80-Micro, lnfoworld, etc.) 

Omniterm comes complete with sample setting 
files, conversion utilities, a practical text editor, seven 
translation tables, and a 76-page manual with index. 

Available at leading dealers. or prompt shipment 
on direct phone and mail orders. Order Omniterm, 
for a super-smart TRS-80 that's putty in your hands. 

Only S95 for TRS-80 Models I, Ill or 4 (32K memory, 
one disk minimum). S175 for Models II, 12 or 16 
(64K memory minimum). (In Mass., add 5% sales 
tax.) MasterCard, VISA, and C.O.D. 

IBM PC version coming soon. -----~ 
DEALER INQUIRIES INVITED. 

Telephone : (617) 852-02 
CompuServe: 70310,26 ~IMiiiii·// 
Source: TCA818 
Delphi: Lindbergh 

Omniterm 
lindbergh Systetns 
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THE COLOR KEY 

grams that disable the break key, ~ 
at best that leaves only the reset button 
to return control of the computer to me 
for further work. Although VOOS 
seems to survive a reset, I prefer less 
drastic methods for regaining con
trol-especially since reset doesn't work 
with some routines. 

Programs with automatic loaders that 
seize control of the computer aren't 
good candidates for use with VDOS. It 
might be possible to load such beasts 
with offsets so they don't take over, and 
then get them into the VDOS area, but 
this can be touchy. 

I' ve found VDOS to be most useful 
when loaded with a few of the more 
tractable utilities or games. However, 
that might reflect the complacency of 
someone who already has a couple of 
floppy drives and uses programs that re
quire all 64K of RAM-

If you have a favorite bunch of rou
tines to use with VDOS, you probably 
won't want to load them one at a time 
very often- say more than once. A 
VDOS utility called VDUMP takes care 
of that . 

It lets you dump everything in your 
virtual disk onto a single tape file, and 
reload the same way. Dr. Preble sells 
VDUMP for $14.95. 

You load VDUMP after everything is 
in the VDOS area. It has only two op
tio ns: Dump and Load. To store your 
virtual disk, cue up a blank tape and 
press the D key. The tape records only 
the portion of RAM actually used for 
VDOS files. 

When you want to reload for a new 
sess1on, load VOOS, load and execute 
VDUMP, put the ftle tape in the record
er, and hit the L key. VDUMP destroys 
itself afterwards and returns you to the 
Basic command mode so you can enter 
VDOS. 

A hitch to all of this came up during 
my experiments with Master Control. 
That utility was written for a 16K 
machine, with start and fmish addresses 
of 15104 and 16380. Standard practice 
with 32K of available RAM is to load 
Master Control with a 16,(XX).byte off
set, putting it between 31104 and 32380. 

Those were the addresses I specified 
when I loaded it into VDOS, and every
thing seemed OK. Master Control 
worked, and the VOOS directory listed 
the offset addresses as it should . In 
particular, no conflict appeared with 
VOOS's lower limit o f 32643. 

A problem developed with VDUMP, 
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though. When I tried to dump the 
VOOS area to tape, the recorder never 
stopped. Larry Preble suggested that 
interference was affecting some of the 
VOOS pointers (like the one that de
fmes the top of the virtual disk). 

He was probably right. Everything 

loading, and killing Basic or machine
language flies. 

MDISK's default storage area is 
somewhat the larger of the two: just 
over 32.5K at startup. A couple of 
prompts on the main menu inform the 
user of the number of files stored and 
the remaining virtual disk space. 

t-----------------4 MDISK commands consist of a single 

''The general idea 
of virtual disk storage 

is a good one, 
and it might make life 
quite a bit easier ... " 

letter, sometimes foUowed by user re
sponses to screen prompts: D brings up 
the directory of stored fiJes, E exits to 
Basic conunand mode, · S saves a ftle 
from Page 0 to Page 1, and so on. 

The cycle for loading the virtual cmk 
area is similar to that of VOOS, except 
the method o f reentering the utility 

t---------------i itself. MDISK requires an EXEC com-
worked weD when I later loaded Master 
Control with 8K of offset to leave plen
ty of room at the top. 

The moral here is that you might 
have to experiment a little with your fa
vorite programs to see what works. The 
general idea of virtual disk storage is a 
good one, and it might make life quite a 
bit easier for cassette system users. 

MDISK 

MDISK 1.1 (Skyline Marketing 
Corp. , 4510 W. Irving Park Road, 
Cbicago, IL 60641) provides an in
teresting contrast with VDOS. VDOS 
works with any memory size from 16K 
up, but MDISK is intended for use with 
64K Color Computers alone. It only 
stores 1 S flies, too, while VDOS ap
parently handles as many as fit into 
available memory. 

On the other hand, you can readily 
interface MDISK to Basic so one pro
gram can call another from the virtual 
disk area. It automatically executes pro
grams called up in this way, too, al
though this function has a small bug. 

MDISK also features a built-in RAM 
test routine to ensure that Page 1 is 
functional. The program is available on 
tape for $27.95, and on disk for $29.95. 

The disk version of MDISK consists 
of a single two-granule file. Before 
loading it , you must reserve space at the 
top of the Page zero RAM with a 
CLEAR 200, &H77FF conunand; the 
program issues a warning if you've set 
aside insufficient space. 

Despite their great differences, 
MDISK and VOOS actually work simi
larly. Both have a single command 
menu plus a ftle directory display, and 
both have commands for saving, re-

mand; if you've loaded a machine-lan
guage program into Page zero in prep
aration for storage, you must use 
EXEC &1-17800 to ensure that you ex
ecute MDISK rather than the other 
program. 

Since you have only one command to 
save a me and one to reload it into user 
RAM, MDISK queries you about the 
nature- Basic or machine-language
of any program you want saved o r load
ed. If you work with a machine-lan
guage file, you have to specify the start , 
fmish, and transfer addresses as fo ur
digit hexadecimal (hex) numbers. 

After stuffmg a half-dozen or so utili
ties into Page I, I noticed a signifJCant 
defiCiency in MDISK: It doesn't have a 
way to save the virtual storage area to 
tape or disk. That' s a flaw in VDOS 
too, but Preble's program has VDUMP 
to help out. 

I ho pe that MDISK author Hal Sny
der or someone else will remedy the situ
ation in a hurry. A dump-to-magnetic
medium routine should be an integral 
part of any virtual disk package. 

To invoke a saved program from 
MDISK's manual mode, you must 
download it to Page zero with the 
L(oad) conunand and then issue a R(un 
Basic) or a G(o to machine language). 

An alternative is to call MDISK and 
perform the download from within a Ba
sic program. The key is to use another 
MDISK entry point, &1-17803. This sup
presses the usual menus and promptS, 
and lets the program accep t co mmands 
from a Basic string. 

Load MDISK in the usual way, stor
ing whatever you want in the virtual 
disk buffer. Then load and run the Ba
sic program that will eventually call 
something from storage. 



It's Simple. . . CALL AND SAVE MONEY 

800 8 1 0860 
CONVENIENT 

- - - ORDER ENTRY 1 4 GA. INFO. 91 7 3 // 11 ?0 

"Telemarketln Works For You" 
(K carnrnadare 

CALL POR .. ST 
PRICIS ON 

COMMODORE 

COMMODORE 64 
VIC 1541 DISK DRIVE 

VIC 1530 DATASETTE REC. 
VIC 1525 GRAPHIC PRINTER 
VIC 1520 COLOR PLOTTER 

VIC 1600 VIC MODEM 
VIC 1701 COLOR 1.C" MONITOR 

COMMODORE 64 SOFTWARE 
HESWARE SOFTWARE 

WORDPRO PLUS 3 

'CALL 
EPSON 

PRINTERS 
FROM 'CALL 

FX-80 ...... ..... .. .. . .. ... IAYI 
IIX-80 .... . . ..... . . . . . .... . lA VI 

FX-100 ..... ... ........ .. .. IAVI 

• PURl RADIO SHACK IQUIPMINT • 

UP20% 
TO ~~ 

DISCOUNT 
***CALL FOR PRICES*** 

ON COMPLOE LINE 
TRS-80 PRINTERS 

COMPLETE LINE FROM '199 
66/6 c".':'::. star' C.lfoh 

TP·I DAllY G£MINt 
WHIIL lOX I 15 PltOWitlmt 

PIUNIR PltiNTIItl 1510 . ... . .. ~ 
NEW I 

FROM SCAU FROM '2H 1600 . . ... . . ~ 

IBM COMPATIBLES 

YOUR CHOICI 

eaGLE PC 
COLUMBIA PC 
CORONA PC 

$CALL 
Rl ROBOT 

RISX 'CALL 
ARMATRON 
ROBOT ARM 

'29 
OI(IWA 
PRINTERS 
FROM.CALL 
MICROLINE SERIES 

•83A 
•S.CP e92P e93P 
PACEMARK 2350P 

MODEMS NOTICE -~ FREE ... m...- PllODUCII 

'CAL 
AU PIIODUCTS WE SIU Alii laAHO NIW 
AND COVIIID IY TMI MAHUFACT\JIB'S 

MONITORS 
ll'ta'tC WABANTIIS. COPIES AVAilAIU 
UPONaQUBT. 

USI WE 00 NOT SIU IW'f UMD, IIKOHDif10N-

..Aivii:EK 
ID, fOIBGN 'OIINFUIOI MOOIRID IQUif' • 
MEHT. 

'CALL IOIIICU AND IOIIOOOCTS SUIJECT. TO 
CHAHGI wmtOU1' HCmCI. 

• PIONEER IN DIRECT TO 
CONSUMER SALES OF MICRO 

AAPPI.Ia+ 

FRAmm• 
1/~ 

COMPUTEitS 
'CALL 

UPON ltEQUEST 'CALL 
•DISCOUNT Pitta LIST I 

\ftbadm INFOAA\A T10N KIT 

WltiTE DATAI.Ifl 

IIICID ••~~Bm~T smas DIIKmD 
TIUMNIICIT D8'T. I SCALL 

DISCOUNT 
PRICES 

COMPUTERS AND B.ECTRONICS --<~~:::!:!~~~~;;.-----

BUY . • NAME BRAND PRODUCTS 
• LARGE INVENTORIES . 
• NEXT DAY SHIPMENT ON 

MOST PRODUCTS 

.- S. Ust o1 Advettl~ on Page 307 

~cro~anagennent 
·Systems, Inc. 

Z803 Thomasville ROIId Rut 
Cairo, Geor · 31728 

(9121 3~120 .-9& 

DIRECT 
TELEMARKET DEPT. 4 
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This program should define the entry 
point with DER.JSRO = &H7803, and 
should execute the call with X$= USRO 
(" .. . " ). The argument of that USR 
function is a string that mimics the 
MDISK commands you'd normally is
sue in manual mode. 

To check this out, I loaded MDISK's 
storage area with a game called Joust. I 
then typed the calling pn}gram into 
Page zero: 

10 DER.JSRO= &H7803 
20 O.S: PRINT " PRESS ANY KEY TO PLAY." 
30 IS = INKEYS: lF IS = " " THEN 30 
40 XS • USRO(" L JOUST. 8 R" ) 

The entries between quotation marks 
in the USR argument are, respectively, 
the Load a Program to Page zero com
mand, the program's name (the period 
is an optional MDISK delimiter), the 
Basic identifier, and the MDISK com
mand to run any Basic program in Page 
zero. 

Pressing any key should have re
placed my little program's message with 
the opening of Joust. It didn't work 
that way. Instead of the game, I got 
MDISK's menu, a signal that I had 
reached the end of my command string 
while MDISK was still executing
downloading the Joust flle. I had to hit 
the R key again to run the game. 

"OK," I thought, " Joust is a 4-gran 
flle, and maybe it takes a little too long 
to transfer something that size. I'll try it 
with a smaller routine in virtual disk." 

No luck. I couldn't get automatic 
downloading and execution for any file 
down to a few dozen bytes in length. 
Terry Haas at Skyline Marketing assured 
me that this feature worked perfectly in 
earlier versions of MDISK intended for 
smaller-RAM Color Computers. 

It turns out that the INKEY$ func
tion messed up the timing. Automatic 
downloading and execution worked 
perfectly well when I did away with 
keyboard scanning, like this: 

10 DER.JSRO = SH780J 
20 CLS 
30 PRINT "HERE WE GO ... " 
40 FOR T = I TO SOO: NEXT 
SO XS~USRO("L JOUST. 8 R") 

Actually, the sample program in the 
MDISK documentation uses this sort 
of syntax. People writing their own ap
plications programs ought to be aware 
of the bug, though. Keyboard scanning 
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routines should probably branch to a 
short timing loop to get things into 
sync for a ftle transfer. 

It's also possible to have a Basic pro
gram reserve memory, load MDISK, 
and upload a ftle to Page I . The in
struction leaflet shows how to do this 
for a machine-language utililty, and I 
found I could upload the calling pro-
gram itself: · 

10 CLEAR 200, &H77FF 
20 LOADM " MDISK" 
30 DER.JSRO = &H7803 
40 XS = USRO("S TESTPRO. 8 E") 
SOCLS 
60 PRINT " I JUST UPLOADED MYSELF!" 
70 GOT070 

The final E conunand that normally 
causes an exit to Basic also returns con
trol to the calling program when you 're 
in the automatic mode. I don't have any 
idea why you' d want to have such a pro
gram save itself to the virtual disk area. 
This exercise shows that MDISK can in
deed store Basic routines in this way. 

Both VDOS and MDISK are rather 
interesting programs, especially for 
those who intend to stay with cassette 
storage. My feeling is that some sort of 
cross-bred virtual disk would be even 
better: a VDOS with automatic execu
tion capability, perhaps, or an MDISK 
with VDUMP on the side. 

Going for the Gold 

In the .June edition of The Color Key 
(p. 32), I mentioned that I was looking 
for gold-plated connectors for my Col
or Computer's disk controller. Oxida
tion of the base metal contacts on the 
controller's printed circuit board is a 
major cause of CoCo disk drive mal
functions; mine usually act up after I've 
fmished polishing a long piece of text. 

Out of the west rides the U.S. Caval
ry in the person of Ed Pruett o f the 
E.A.P. Company (P.O. Box 14, Keller, 
TX 76248). Ed manufactures the Gold 
Plug 80 series of add-on connectors that 
solve many a Model I problem, and his 
new product line should be a hit with 
any CoCo disk operator capable of a lit
tle soldering. 

Items in the E .A .P . lineup include 34-
and ~pin male flttings for either end 
of the disk controller and for the drives 
thernselvest female connectors for the 
CoCo's main circuit board, and two
drive and four~ve cables with gold
plated connectors of their own. 

Since the controUer to computer con
nection is the weak link in my system, I 
opted for installing only the ~pin 
adapter on my controller board. 

It's not an especially diffiCult job, but 
it!s a bit tedious. You remove the disk 
controller from its case, insert ttie card
edge connector into the open tabs on the 
rear of the Gold Plug, align one circuit 
trace to a tab, and solder away. 

The tricks are avoiding solder bridges 
between tabs and applying enough heat 
to do the job without lifting the traces 
from the printed circuit board. If 
you've never worked with a fme-tip sol
dering iron and a PC board, you might 
practice on something like a Radio 
Shack Experimenter's Board before 
attacking your COIJlputer. 

One additional complication is asso
ciated with the ~pin connector. As the 
instruction sheet explains, four ground
ing tabs are on the controller board: one 
on either surface of the board and on ei
ther end of the connector. 

These make contact with ground con
nections inside the computer's cartridge 
slot. E.A.P . furnishes four separate ex
tensions (base metal-not gold) that 
you have to solder to these tabs, if you 
are to keep radio frequency interference 
to a minimum. 

This can be tricky, since you have to 
align the extensions with both the PC 
board connections and the Gold Plug it
self; the extensions must protrude no 
more than V2 inch from the board's 
edge if everything is to make contact 
when you reconnect the disk controUer 
to the computer. 

It's not an impossible task, though, 
and the increased reliability of my sys
tem makes it all worthwhile. I don't get 
those maddening 110 ERROR indica
tions any more. 

Gold Plugs are available individually 
or in combination packages, at prices 
from $9.95 to $19.95 . Get in touch with 
E.A.P. for the details. 

Incidentally, E .A.P. has a very civi
lized policy: If you buy connectors then 
get cold feet when the soldering job con
fronts you, you can return the undam
aged hardware for a refund. I guess Ed 
understands that some computer users 
didn' t come up through the ham radio 
ranks. • 

Scott Norman welcomes reader re
sponse to. The Color Key. Write c/ o 80 
Micro, IJ() Pine St., Peterborough, NH 
03458. 



PRICES PRooucrs FOR 

AND SERVICE THE TRS·BO® 

TOO GOOD TO PASS UP! 
C O L OR COMPUTE R SOFTWARE 

tac»e diSk NEWDOS80N ers. 2 $124.95 DiagnostiCS 17.25 
GraphicS Editor 17.25 LDOS 5.1 109.95 
Master Control II 22.95 DOSPLUS 3.5 119.95 
Bugout (Monitor) t6.95 DOSPLUS II 195.00 
Oracle (Graohic Monitor) 25.75 Micro Clinic - Mod 1 24.50 Ultra 80 CC (Editor/Assembler) 42.50 
Ultra 80 CC Pkls Ofacle M95 Micro Clinic- Mod 3 28.50 
Sounosource (with Cable) 21.95 Super Utility + 3.0 59.95 
Color Games by Lance 15.95 Trash man 34.50 
CCthtlto 12 75 14 95 Faster 24.95 
Ghost Cobbler. Space lnvldefs 17 50 20.50 
Color out 11 .95 IICII•n C~mctl11 flallrt 

R.P.M. - Disk Timer 22.50 
Color Bonanza 42.95 M-ZAL Release Two 119.50 
Color Cat~r or lluth Trap 17 25 $119.50 LDOS Utility Disk #1 42.50 
Color Scartman 17.25 EDAS 84.95 
Mean Craps Machne 1595 Grammatical Option 39.95 LDOS FED (File Editor) 33.95 

Hyphenation Option 39.95 The BASIC Answer 59.95 
G A MES Dot Writer 3.0 66.50 

tape disll 
LYNX MODEM Dot Writer Font Disks 23.50 

Allack Force or COSIIIIC Fighter 12.75 15.95 GEAP 38.50 SteU.1r Escort or Galaxy lrwasoo 12 75 15.95 
Meteo~ MISSIOn II or Robot Allack 12.75 15.95 Auto Answer & Auto Dial Lazywriter Version 3.4 149.95 
Delense Command or Supe< Nova 12 75 15.95 for the TRS-80 Models 1 & 3 Lazystuff 34.95 
Weerd 15 95 15.95 

$229 Lazy doc 49.95 
Forbl<lden City or Forbidden Planet 29 95 
Hype<hglll Patrol 15.50 Maxi Manager B.O. 119.50 
Defiance (DISk Only) or P-* 15 50 1950 LNW BO II COMPUTER Maxi Mail (Mod 3 Only) 64.95 
Oev11's Tower 12 75 15.95 Maxi Stat 164.95 
Allen Defense or Bounceotds 13 95 17.25 51,72!5.00 Maxi GRAS 79.95 
Sneak Th1ef 17.25 18.95 
Froooer 17.25 19.95 The Home Accountant 62.95 
Re1gn of Red Dragon or Stratos 19.95 19.95 TALLY MASTER Tallymaster 62.95 
Double Feature 3195 Oestgned 10 help lhose runnmg a busoness or ho<Js&. Microterm 64.95 
Caterpillar or Scaffman 13 95 17 25 

hold h IS ea5ler 10 learn than most spreadsheet ~ms Omniterm Mod 1/ 3 79.95 
PeOIIrator 21.75 21 75 
Armoured Patrol or Ellmlllator 1995 19.95 and •ncludes complete dOcumentatK>n and an on-line Omniterm Mod II 139.95 
Rear Guard or Sea Dragon 19.95 1995 HELP command Handles up 10 702 expense or 1ncome LYNX Modem 229.00 
Mv TIIPiC 1·3. 4·6, 7·9. or 1(}-12 31 75 

categorll!s CBy Prosoft. requues 48K 1 d1Sk dnve) 
Percom Doubler II w Dos + 159.95 

Adventure lnternateonal Hrnt Book 695 $62.95 Percom Doubler II w/o Dos 139.95 

~ 
Percom Data Separator 27.95 

PERCOM HARD DISKS LNW Doubler 5/8 w Dos + 194.95 
5 Meg 1st Drive 1,099.00 LNW Doubler w/o Dos 159.95 
5 Meg Add-on 995.00 LNW System Expansion II 329.95 

Newscript 7.1 99.95 
10 Meg 1st Drive 1,399.00 Small Business System Group's 

Newscript 7.1 plus Labels 114.95 10 Meg Add-on 1,295.00 Accounting Mod 1 or 3 175.00 

Newscript Daisy Wheel Prop. 39.95 15 Meg 1st Drive 1,789.00 Mod 2 250.00 

Newscript File Converter 19.95 15 Meg Add-on 1,685.00 Verbatim Disks 5" SSJDD 26.50 

• 24-Hour Shipping for Items in Stock • Toll Free Order Line 
• Free Use ol Credit Cards • Free Shipping on Orders over S 1 00 
• Large Selectton·Call tor Items Not Listed • Fnendly, Honest, Reliable Service 

We accept Visa, Master Card, check. cash. money 
orders. and COO In the 48 continental Statts add S2 SO 
lor UPS standard sh•ppong. we "H pay shoppong 1f yout 
order 1s over S100 Alaskl and Haw•• orders are 
charged actual shopping charges COO orders are 
charged an extra S2 00 and reqtltfe cuh ex cenrrl8d 
check on deliver; POs accepted upon approval 

When ordenng by marl. rnclude your telephone num
ber, Cfed1t card 1nformatron. computer model, memol)l 
stZe. and number of dnves Colorado residents add 
appropnlle sales till (6V:r% 1n Denver) 

PriCes are subfe<;t to change WlthOul notiCe 

LMI IS a TM of Looical Systems, Inc. 

... a Applied Microsystems, Inc. 
1111 •• 1 612 Washington, Denver, CO 80203 ... m 

ORDER NOW 
TO'LL FREE 

• w 1s a TM of CAU. Inc. 

1·800·468·44 7 4 
IN CO LORADO CALL 861 -9250 
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DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 

Diskette ''Give-A-Way?'' 
Judge for yourself! 

10 pack in Library Case $18.95 - SS/DD- with hub ring. 
Toll-Free Orderline- 1-800-343-8841 

Introducing the NEW Tabor 3%" Disk Drive 
Storage 7 3 7,280 Bytes - 2 in one Case •••.. $Call 

Drive a Hard Bargain TM 

We have rewritten the book on Hard Drives. Our hard drives are the fastest, the 
most versatile (Newdos~ Dosplus: and Ldoscdrivers), the most adaptable, (runs 
on the Model I, Model III and Model IV using the same adapter), but, we must 
admit, it is the lowest (in cost that is) starting at $995.95 for a 5 meg. 
(formatted) primary and $695.00 for a secondary system. All systems come 
complete with power supply, case, cables and Instapatch,... software drivers for 
fast-trouble-free installation and operation. Nothing else to buy/ 

S peciflcations: 

Self Test • AutoiPUJtic Diagnostics Error Correction -ECC 
Access Time Track-to-Track J ms A verage Access Time 72ms Daisy Chain up to 40 Megabytes 

Warranty- ONE FULL YEAR. Call/or more details 

TOLL FREE ORDERING GENERALANDTECHNICAL 
1-800-343-8841 1·617 -872-9090 

Dealer inquiries invited. 

SOFTWARE SUPPORT. INC. ~121 
One Edgell Road, Framingham, MA 01701 (617) 872-9090 

Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.S.T.) Sat 10 am to 4:30 pm 
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REVIEWS 

**** 
Gridstar 
GridSoft Inc. 
7777 Keele St., Unit 8 
Concord, Ontario IAK 1Y7 
Canada 
Modeblandm 
48K, one eli* drive 
$195 

by A very Jenkins 

Cleats thudding on turf. Linemen's 
grunts as they force open a hole. 

The thrill of victory .. . the agony of 
defeat. 

Sportswriters would have you believe 
that those are the reasons football is 
America's fall passion. Actually, the at
traction is much more elemental: mon
ey. Football is a gamble on which any 
sentient human can at least break even. 

It is for the weekend warriors of the 
bookmaker's line that GridSoft intro
duced Gridstar-a convenient, fairly ac
curate, and versatile football data base 
and betting analysis program. 

The data base contains the outcomes 
of a 10-year span of games, from 1973 
to 1983. Information stored on the data 
base includes home and away team des
ignations, the score, and the betting line 
for each game. The date and the day 
and week in the season are also included 
in the !~byte record for each game. 

Each logical record contains infor
mation for 16 games, and is accessible 
either by record number or by a week/ 
year specification. A two-letter abbrevi
ation specifies teams: AT for the Atlan-
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ta Falcons or NE for the New England 
Patriots. 

Included in the package is a data-base 
manager that lets you update, scan, or 
search through the data. The search func
tion is unusually complete-it k:ts you 
specify 20 search parameters and displays 
an games that meet your criteria. 

That' s a lot of information to have 
on hand if you're used to basing your 
strategy on what you can remember of 
last year's season and naked intuition. 
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Speed-Up Kit 2.X .... . .. .. . . 72 
What Do You Do After 
You Plug It In? . . . . . . . ... . .. 76 
The Benchmark . . . . . . . ... . .. 77 
Finger Print .... . . . . . . . . . ... 82 
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Our reviewers use a five·star rating system. 
One star represents the low end of this spectrum, 
while five stars represent the spectacular and high 
end of the spectrum. 

To get the feel of what's in the data 1--------------
base, I began by scanning it 10 games at 
a time. The games flash by quickly un
less you stop the display by hitting any 
key. Don't expect it to be easy to read 
until you know the format. 

To add records, specify the last rec
ord number plus one for the edit mode, 
and add the new information. After 
completing your update, you have to 
manually call for an index update. The 
system is a trifle crude, but it gets the 
job done. 

Putting It Together 

Trying to make all this information 
coherent is a little like balancing your 
checkbook for the first time in 10 years. 
Unless you're looking for data on a spe
ciflc game (never a bad route to a free 
beer or two) or refreshing your mem
ory, the data base is useless without 
some analysis. Programs that do this 
fonn the second part of Gridstar. 

Using a limited amount of informa
tion for each _game, Gridstar's develop
ers came up with a multifaceted betting 
strategy. They include all the angles that 
perfonned better than 60 percent over 

10 years with no low seasons, and that 
had some sort of logical backing. 

The simplest of these is the point 
spread analysis. Granted, the results are 
often a matter of conunon sense-large 
horne underdogs are frequently a good 
play, as are home-team bets on an even 
game. 

But the analysis points out that the 
half-point can make a difference, some
thing I haven't previously counted on. · 
The only season where this strategy pro
duced less than a 60 percent success was 
1982, and that's a forgivable error. 

The second analysis is a study in 
Monday Night Football. Again, this 
technique relies on some conunon 
sense: The horne team is a good bet on 
Mondays, given the special event feeling 
these games have. 

However, the Gridstar system doesn't 
include the "week-after" syndrome, a 
long-time favorite. Statistically, Grid
Soft says, the theory that teams perfonn 
poorly the week after a Monday night 
game is nOt born out. Caveat bettor. 

Perhaps the strongest approach Grid-



star uses is a power rating system that 
you can then use to create a line more 
accurate than the betting line. Power 
rating is based on previous perfor
mance, and is a recursive function tak.
ing into account the opponent's chang
ing power rating. 

Unfortunately, the system doesn't 
come into its own until late in the sea
son. Also, unlike the betting line, it 
doesn' t take injuries into account. Your 
compensation appears in a linear regres
sion that the program performs on the 
10 years of information in the data 
base, which it also incorporates into the 
results. 

Time Out 

All this analysis takes a long time
about an hour-but is a sight better 
than trying to work it out in your head. 
A quicker approach is the head
to-head analysis, which relies on only 
the previous three years of games be
tween any two teams. 

The program calculates a short-form 
power rating from this information, 
weighted according to the game loca
tion and the previous number Qf games 
played. 

The combination of these methods 
makes the Gridstar analysis a fairly po
tent system. Like all systems, it has pit
falls resulting from season events-in
juries, weather, and so on-that it can't 
take into account. And although the 
manual doesn't mention it, the data
base search procedure provides a good 
way to get information for a manual or 
more intuitive analysis. 

**** 
Pocket Computer Model PC4 
TandyfRadio Shack 
One Tandy center 
Fort Worth, TX 76102 
$69.95 

by David Goodwin 

The Radio Shack PC-4 is an ultra
compact, expandable computer 

that's perfect for someone who wants 
computer power to go. It's less expen
sive and more powerful than a pro
grammable calculator and it supports 
Basic, not some unique mnemonic lan
guage. 

The PC-4 has 544 program steps and 
26 variable memories (see Table 1). You 
can expand the memory to 1,568 steps 
with the optional 1K memory pack. 

You can partition the program steps 
into variable memories at the ratio of 
8-to-1, and set up your own memory 
space. Powered with a two-year battery 
for long life, the PC-4 retains all pro
grams and variables when you tum 
it off. 

An optional battery-powered cassette 
tape interface is available for $39.95, as 
well as a printer attachment for pro
gram listings ($79.95). 

The PC-4 uses a 12-character liquid 
crystal display (LCD) that acts as a win
dow on a line that can be up to 62 char
acters long. The full set of keys~ closely 
spaced and unsuitable for touch typ
ing-not a serious problem on this type 
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of machine. 
The keyboard supports both upper

and lowercase letters, and single-.key en
try of common Basic keywords. The 
PC-4 also has a set of graphics and spe
cial characterS. 

The PC-4 uses a derivative subset of 
standard Basic. The list of conunands 
(see. Table 2) is quite complete. 

The only complaint I have is the in
clusion of the. ~R option in Print state
ments. The ROM space this conunand 
occupies could provide more common 
conunands such as ASC, STR, and so 
on. I haven't found any use for a dis
play positioning command on a 12-
character display. 

Another small handicap is that the 
length of string variables is limited to 
seven characters. The special string vari
able $stores one string of up to 30 char
acters. I think two special string vari
ables would have been a better idea. 

PC-4 Basic has all the usual functions 
of Basic and some that are more com
mon to a scientific calculator. Table 3 
lists the available functions. It has float
ing point arithmetic with 12-digit pre
cision. 

The PC-4 supports array variables, 
although not in the usual manner. Ar
rays use up memories in order. so that 
A(1) is memory A, A(2) is memory B, 
and so on. The PC-4 supports only sin
gle-dimension arrays. 

PC-4 Basic isn't elegant, but it gets 
the job done anywhere you might hap
pen to be. 

One way might be to write your own ~=============~=============:::::; analysis program that uses the data 
base. The documentation provides all 
the technical details you'd need to inter
face your own program with the data. 
Then, by testing the results for success 
over the l~year span, you could refme 
both your personal techniques and your 
use of the Gridstar system analysis. 

I wouldn't rely solely on Gridstar to 
determine my betting strategy for me. 
The system does allow for season bud
geting, most useful if Gridstar plays a 
large part in your strategy. Without it, 
you'd send up a lot of trial balloons be
fore fmding a profitable level. 

But if you combine this software with 
some sound judgment and you're willing 
to go against the calculations for devi
ant circumstances, you could make next 
season pretty profitable.• 

.- See Ust of A~iSMS on Page 307 

Keyboard: Chiclet type, S3-key, multi-function, single stroke 
keyword entry. 

Display: One line, 12-character LCD with horizontal scrolling 
and predefined graphics. 

Memory: S44 steps, optionally expandable to 1,S68 steps maxi
mum. 26 variables standard, expandable to 94 or 
222 with expanded memory. 

Precision: 10 digit mantissa, "or eight digit mantissa with two 
digit exponent, on display. 12 digit internal calcula
tion. 

Nesting: Eight levelS of subroutines. Four levels of 
For. .. Next loops. 

Power: Two Lithium batteries, approximately 360 hours of 
continuous use. 

Size: 3/ 8 inch high by 6 1/2 inches wide by 2 3/4 inches 
deep. 4.1 ounces with batteries. 

Expansion: Optional IK RAM module. Optional cassette inter
face. Optional thermal printer. 

Tabw 1. PC-4 specifiCations. 

80 Micro, November 1983 • 46 



star uses is a power rating system that 
you can then use to create a line more 
accurate than the betting line. Power 
rating is based on previous perfor
mance, and is a recursive function tak.
ing into account the opponent's chang
ing power rating. 

Unfortunately, the system doesn't 
come into its own until late in the sea
son. Also, unlike the betting line, it 
doesn't take injuries into account. Your 
compensation appears in a linear regres
sion that the program performs on the 
10 years of information in the data 
base, which it also incorporates into the 
results. 

TimeOut 

All this analysis takes a long time
about an hour-but is a sight better 
than trying to work it out in your head. 
A quicker approach is the head
to-head analysis, which relies on only 
the previous three years of games be
tween any two teams. 

The program calculates a short-form 
power rating from this information, 
weighted according to the game loca
tion and the previous number of games 
played. 

The combination of these methods 
makes the Gridstar analysis a fairly po
tent system. Like all systems, it has pit
falls resulting from season events-in
juries, weather, and so on-that it can't 
take into account. ~d although the 
manual doesn't mention it, the data
base search procedure provides a good 
way to get information for a manual or 
more intuitive analysis. 

**** 
Pocket Computer Model PC-4 
Tandy/Raciio Shack 
One Tandy center 
Fort Worth, TX 76102 
$69.95 

by David Goodwin 

T he Radio Shack PC-4 is an ultra
compact, expandable computer 

that's perfect for someone who wants 
computer power to go. It's less expen
sive and more powerful than a pro
grammable calculator and it supports 
Basic, not some unique mnemonic lan
guage. 

The PC-4 has 544 program steps and 
26 variable memories (see Table 1). You 
can expand the memory to I ,568 steps 
with the optionaliK memory pack. 

You can partition the program steps 
into variable memories at the ratio of 
8-to-1, and set up your own memory 
space. Powered with a two-year battery 
for long life, the PC-4 retains all pro
grams and variables when you tum 
it off. 

An optional battery-powered cassette 
tape interface is available for $39.95, as 
well as a printer attachment for pro
gram listings ($79.95). 

The PC-4 uses a 12-character liquid 
crystal display (LCD) that acts as a win
dow on a line that can be up to 62 char
acters long. The full set of keys is closely 
spaced and unsuitable for touch typ
ing-not a serious problem on this type 

REVIEWS 

of machine. 
The keyboard supports both upper

and lowercase letters, and single-.key ert
try of common Basic keywords. The 
PC-4 also has a set of graphics and spe
cial characters. 

The PC-4 uses a derivative subset of 
standard Basic. The list of commands 
(see.Table 2) is quite complete. 

The only complaint I have is the in
clusion of the. ~R option in Print state
ments. The ROM space this command 
occupies could provide more common 
commandS such as ASC, STR, and so 
on. I haven't found any use for a dis
play positioning command on a 12-
character display. 

Another small handicap is that the 
length of string variables is limited to 
seven characters. The special string vari
able $ stores one string of up to 30 char
acters. 1 think two special string vari
ables would have been a better idea. 

PC-4 Basic has all the usual functions 
of Basic and some that are more com
mon to a scientific calculator. Table 3 
lists the available functions. It has float
ing point arithmetic with 12-digit pre
cision. 

The PC-4 supports array variables, 
although not in the usual manner. Ar
rays use up memories in order, so that 
A(l) is memory A, A(2) is memory B, 
and so on. The PC-4 supports only sin
gle-dimension arrays. 

PC-4 Basic isn't elegant, but it gets 
the job done anywhere you might hap
pen to be. 

One way might be to write your own ~=============~=============:::; analysis program that uses the data 
base. The documentation provides all 
the technical details you'd need to inter
face your own program with the data. 
Then, by testing the results for success 
over the )(}.year span, you could refme 
both your personal techniques and your 
use of the Gridstar system analysis. 

I wouldn' t rely solely on Gridstar to 
determine my betting strategy for me. 
The system does allow for season bud
geting, most useful if Gridstar plays a 
large part in your strategy. Without it, 
you • d send up a lot of trial balloons be
fore fmding a profitable level. 

But if you combine this software with 
some sound judgment and you're willing 
to go against the calculations for devi
ant circumstances, you could make next 
season pretty profitable. • 

.- See Ust ol Adtlertisers on Page 307 

Keyboard: Chiclet type, S3-key, multi-function, single stroke 
keyword entry. 

Display: One line, 12-dwacter LCD with horizontal scrolling 
and predefined graphics. 

Memory: S44 steps, optionally expandable to I,S68 steps maxi
mum. 26 variables standard, expandable to 94 or 
222 with expanded memory. 

Precision: 10 digit mantissa, 'or eight digit mantissa with two 
digit exponent, on display. 12 digit internal calcula
tion. 

Nesting: Eight levelS of subroutines. Four levels of 
For .. . Next loops. 

Power: Two Lithium batteries, approximately 360 hours of 
continuous use. 

Size: 3/ 8 inch high by 6 112 inches wide by 2 3/ 4 inches 
deep. 4.1 ounces with batteries. 

Expansion: OptionaliK RAM module. Optional cassette inter
face. Optional thermal printer. 

Tab~ I. PC-4 speqj"ICfltions. 
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. . 

Tired of swapping Disks from Inventory to Accounts Receivable 
to Accounts Payable etc.? Now, one system does it all. 

Introducing 

The M.B.S. 
Business Management System 

At last a completely Integrated, Menu driven System for: 

• INVOICING 
Opens Customer Files 
Opens A/ R Accounts 
Updates Inventory 
Stores Moil List Files 
Stores Soles Records 
Computes Soles Tax 

• CUSTOMER FILES 
Maintains Order Status 
Prints Labels 
Prints Customer Balances 
Stores Order Amounts 
Stores Order Payments 

• MAIL LABELS 
Stores by Variable File Names 
Sorts by Zip Code 
Sorts by Nome 

• INVENTORY 
Sets Upper and Lower Limits 
Generates Purchase Orders 
Lists Inventory by Vendor 

• ACCOUNTS RECEIVABLE 
Open A/ R Accounts 
Generates Monthly Statements 
Interest and Non-Interest Accounts 
Listing of Accounts Balances 
Manually Enter Charges and Payments 

• ACCOUNTS PAY ABLE 
Enter Charges to Accounts 
Enter Payments to Accounts 
List Payable Balances 

• CHECK WRITING 
Print or Record Checks 
Maintains Bonk Balance 
Records Deposits 
Credit Accounts Payable 
Stores Expense Totals 

• FINANCIAL STATEMENTS 
Prints Soles Reports 
Prints Operating Statements 
Prints Receipts Reports 
Modifies Expense and Soles Totals 

Yes, now there is o complete business system for the small business man. With our Business Management System, you con increase soles with our moil label function. 

Complete your Schedule C in as little as 15 minutes. Know what your business is doing, and maintain other important business functions. 

This easy to use system comes comp lete with instruction manual, and diskette on Dosplus mini TDOS operating system w ith extended Basic, and one year support. All 

programs ore in Basic, and require two disk drives and 48K RAM. If you hove waited for the right business software for your business, your w ait is over. Our current 

users love our system end you will too. 

PIINTERS 
Prowriter 

Prowriter 2 ........ . . ~ ..... . 
Storwriter FlO ... . • ..... . ... 
Okidoto 82A ........... • ... 
Okidoto 83A .... . ...... • .. . 
Okidoto 92 ............ • .... 
Okidoto 93 ........... .. . . . . 

MODEMS 

s 389 
s 689 
$1279 
s 429 
s 689 
$ 539 
s 939 

Hayes Smortmodem .......... $ 219 
Hayes 300/ 1200 . . . . . . . . . . . . S 539 

Special Introductory Price $249.95 
Specify Model I, Model Ill or LNW 

Dealer Inquiries Invited 

Hardware and Software 

l.N.W. 
LNWBO II .. . ... . ....... . ... $1595 
LNDoubler >it .••...•... , . . . . $ 199 
System Expansion . . . . . . . . . . . $ 339 

MONITORS 
Amdek 300 Green .......... . S 149 
Amdek 300 Amber . .. . . . •... S 159 
Amdek Color I . . . . . . . . . . . . . . S 359 
Amdek Color II . . . . . . . . . . . . . . S 719 
BMC Green . . . . . . . . • . . . . . . . S 89 
Taxon RGB I . ... .......... .. S 319 
Taxon RGB II s 549 
Taxon RGB Ill ... ..... ....... $ 619 

Microcomputer Business Systems 
14030 South Springfield Road 
Brandywine, Maryland 20613 

1-800-638-1857 

SO"WARE 
DOSPLUS 3.5 ............... S 129 
DO.SPLUS IV . . . . . . . . . . . . . . . . S 129 
MTERM ......... .... . . ... . . S 69 
TRSDOS 6.0 Enhonc 1 . . . . . . . . $ 27 
TRSDOS 6.0 Enhonc 2 . . . . . . . . $ 27 
TRSDOS 6. 0 Both . . . . . . . . . . . . S 45 
Newscript 7.1 .. ............. S 109 
Newscript w / lobels ......... . S 119 
Troshmon . . . . . . . . . . . . . . . . . . $ 35 
Foster ........... .... . . . . . . $ 27 
RPM . ......... .......•.... S 22 
Tollymoster . . . . . . . . . . . . . . . . . $ 69 

• 
in Maryland 1 (301) 372-SSSS - Washington, D.C. Local Call .-47 a 
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SOFTWARE _ 
for INVESTORS 
i J STOCK MARKET ADVISOR 
,t- SYSTEM- SMAS 2.0 
SMAS employs both fundamental and 
advanced technical analysis. Its refined 
procedures that correlate three moving 
averages and other factors have been 
validated by applications to both stocks 
and portfolios. 
• Sophisticated procedures yield weekly 

appraisals of market trend and adviso
ries (with action price ranges) to buy, to 
sell, to hold, and not to buy specific 
stocks. 

·Data base includes 196 stocks, AID file, 
and 4 indexes. 

• Data base stocks were selected on 
fundamentals. 

• You can use SMAS' results the very first 
week. 

• Metropolitan papers print data required 
bySMAS. 

• SMAS is menu driven, with both built-in 
checks for accuracy and efficient utility 
routines. 

• SMAS is especially valuable to inves
tors seeking long-term capital gains. 
Minimizes emotional involvement. 

• SMAS works with Nebula and printer; 
with TRSOOS, LOOS, NEWOOS/80, & 
DOS PLUS on TRS-80 (TM Tandy Corp.) 
Models I and Ill (48K). SMAS version 
2.0 only $169.95 + $3.00 for shipping~ 

,/ NEBULA STOC.K 
,V DATA RETRIEVAL 
Nebula (Model 1, 48K, one drive, 300 
baud modem, RS232, optional printer, 
TRSDOS 2 .3 or LDOS 5.0) retrieves 
stock, bond, option, and T·Bill prices from 
Dow Jones Service. Stores symbols in 
data statements and returned prices & 
volumes on disk in data file. Automatically 
disconnects. Doe8 not need a terminal 
program. Oates & times are logged for 
reconciling service bilL Availabfe either 
for independent operation ($52.00 + 
$3.00 shipping) or for use with SMAS 
(Special 1983 combination offer: Only 
$199.95 + $6.00 shipping for SMAS 2.0 
and Nebula togetherr 

/"!' ANDROMEDA STOCK 
,P TRADER & CALCULATOR 
Andromeda records transactions, includ· 
ing purchase/sale prices & dates, divi· 
dends, total cost & net realization. An· 
aromeda does not use special com
mands. Learning time is nil. When posi
tions are ctosed, it posts transactions to 
the sales file. Reports include Active 
Security and Security Sales Summaries, 
Portfolio Summary, and a summary table 
(either 80 or 132 coL) for use with IRS 
Schedule D. Requires TRS-80 Model I, 
48K, one drive with TRSO"OS 2.3 or 
LOOS 5.0. Andromeda is regularly only 
$51.95 plus $3.00 shipping. 
SAVE - Special Introductory Price 
through Dec. 31, 1983: Andromeda only 
$32.50 + $3.00 shipping~ 

'Remitlance by VISA, MASTERCARD. caahier'a check. 
or M.O. brings prompt shipment. Shipment ia made 
after per.anel checks clear (about 3 weeks). Softw.,. 
is sent insured. 

SPIRA~NTERPRIS~; 
Phone your on1er now: (117) 441-aeo1 II 

P.O. lloOI 5211, Fort Wo<UII..~ 71101 CIC 
301 Crown ANd, Wllow ......, TX 71011 

sPIRAl ENTERPAISES IS REGISTERED WITH THE S E C. AS AA 
INVESTMENT ADVISOR 
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charger. You can't charge while the 
printer is connected to the PC-4. 

The printer drains the computer's 
battery if it's left connected for an ex
tended period. It must use the power 
from the PC-4 to detennine that the 
computer is connected, since it won't 
print if it's unconnected, or if the com
puter is off. 

A paper feed key manually advances 
the paper. The printer uses paper made 
by Casio for their CP-10 Card Printer 
calculator. 

You can use the printer for listings or 
calculation results. Switch it on and off 
with the PC-4 mode key. Mode 7 is 
Print On; Mode 8 is Print Off. You can 
also use these mode changes within pro
grams for selective print control while a 
program executes. You can print all the 
PC-4 characters. 

The only problem I have with the 
printer is that it sometimes doesn' t 
make a good connection with the ex-

**** 
Softcomm Smart Tenninal 
Stewart Software 
P.O. Box S73 
Memphis, TN 38101 
Modeklandm 
32K disk 
$49.95 

by Mel Patrick 

Softcomm 3.0 is a smart tenninal 
program that adds communications 

capabilities to your computer system. 
Smart tenninal programs allow options 
like saving and loading flies for upload
ing and downloading, changing RS-232 
parameters, and programming buffers 
for auto log-on or simple text trans
mission. 

As with all smart tenninal programs, 
Softcomm has a command mode and a 
communications mode. The command 
mode selects one of many optional 
functions, such as loading a me in prep
aration for transfer to another system. 

You enter the command mode by 
pressing the clear key. You return to the 
communications mode when you hit the 
break key or when the program com
pletes the option you've selected. Table 
4 provides an overview of the available 
commands. 

pansion port, and the system returns an 
Error 9-No Printer Connected mes
sage. A small adjustment of the printer 
connector usually solves this problem. • 

SIN Sine 
ASN Arcsine 
oos Cosine 
ACS Arcosine 
TAN Tangent 
LOO Logarithm 
LN Natural Log 
EXP Exponential 
SQR Square ROO( 
SON Sign 
RANI Random Number Generator 
RND Rounding 
ASS Absolute Value 
!NT Integer 
FRAC Remainder 

Table 3. PC-4 Intrinsic Basic functions. 

Using Softcomm 

Any software with complex options 
available has room for improvement, 
and Softcomm is no exception. A situa
tion I found particularly annoying is 
when you have information stored in 
the main buffer that you want to re
view. 

At present, Softcomm won't let you 
view the contents of the main buffer. To 
get around this problem, I save the 
buffer to disk and, since Softcomm sup
ports DOS commands, I use List to see 
the me. 

Softcomm also has many advan
tages. One is its ability to transfer bi
nary (/CMD) flies without additional 
utility programs for me conversion be
tween two systems (as long as both use 
Softcomm). 

Also, you can use the programmable 
buffers as a phone number directory 
(since you can save them, it's possible to 
have multiple directories), and dial the 
Hayes Smart Modem or the Radio 
Shack Modem II. 

You can also use the buffers to sim
plify leaving a message on a remote bul
letin board system. The buffers allow 
255 characters (with carriage returns 
where necessary) and most bulletin 
boards use the message format of 16 
lines with 64 characters per line. 

It's a simple task to program themes
Continutxi"" p. 54 



OFESSIONAL FOOTBALL ANALYSIS SYSTEM 
THE MOST COMPREHENSIVE SYSTEM 
-NOW AVAILABLE FOR 1113 

At the controls of the mo&tsopho&tocated football 
analySis software, your personal computer can 
make the upcoming football season the most 
excllong ever' 
GRIDST AR'" the profess onallootball analysrs 
system, IS com prosed of lour main components 
* PROFESSIONAL FOOTBALL DATA BASE 
Fole compnsed ol2184 regular season games, 
197310 1983incluslve 

* DATA BASE MANAGER 
- Comprehensive ullloty 10 display edot, and 
search your Data Base 
* WEEKLY HANDICAPPER 
- Thos program handocaps a lull week of games 
usong the GRIDSTAR• STRATEGY 

* GRIDSTAR• DEVELOPMENT PROGRAMS 
All programs used to develop and test the 
GRIDSTAR,. STRATEGY 

Profeallonal Footbllll Data Base 
At your dtsposal a complete hos1ory of Ameroca·s 
No 1 Sport 11 years of game data Each 16-
byte game record oncludes home and away 
teams home and away scores the closong hne, 
day week and date 
Dal8 ... _..., 
To kftp your Dati Bate current for yean to 
come full EDIT FUNCTION allows you to 
change or add any game record The 
IOPhlltluled DISPLAY MODE lets you acroll up 
end down through your Dati Base The 
extenatve SEARCH FUNCTION Ia a aenoua 
analyttcel tool Set any combination of 20 -rch 
peramelerl and Invoke I INICh for qualified 
gam& Automatic won/loU anelylll Clft be 
fnat8nlly dllpleyed 

.....,1111.11" If ......... ....,All"' 
aTIIAftGY 
1111111 morning prwdictor program 

IMORIOITAR,. 
"!~!'!~~P.!~~anct ..... ;..; ICOtO 

~~='-~~TC~ 

The ORIDITAR•STRATI!OY 
Employong advanCed atahshcaltechnlqun. our 
development team has researched numerous 
methods of predocllng wonners agaonst the 
spread Of these, love approaches proved 
eHectove enough to be oncorporated onto the 
GRIDSTAR'" STRATEGY 
• POWER RATING ANALYSIS 
• STREAK ANALYSIS 
• POINTSPREAD ANALYSIS 
• HEAD· TO· HEAD ANALYSIS 
• MONDAY NIGHT ANALYSIS 
Each of the above approaches. taken separately, 
has proven to be a consrstent wonner But when 
com boned onto a comprehensove handocappong 
system, the GRIDSTARM STRATEGY. the results 
have been consostently apec1acular. year after 
year. The lollowong table presents the 
GRIDSTAR'" STRATEGY's record versus the 
spread over the last decade 
THE ORIDI TAR,. r----.c;.,_::,:-:::.,::-ft""':'::._o::-..... ,.::--=-o 

STRATEGY 0
" :_; :! ~ 0 

1G-YEAR ,., ., .. 
PERFORMAHCI! ,. " 
VI. 
THI! SPREAD 

JtertclnMIIOe A11eo1u111J Verlleble 
All the programa UMd to develop the 
GRIDSTAR,. STRATEGY are included 1n the 
PKklge. You un run theM progrema. venfy the 
results, and triCe the entire developmentll 
process The -n atrategy development 
programs not only provide proof of performance. 
but can form the bls11 for further r-rch 

Complete Doc-lltlon 
The accompenyong OPERATIONS MANUAL 11 
extenSive Over 100 p~gea of text take you 
through the Data B11e layout. operation of NCh 
program and the lone poontl of computer aportl 
analysis Over 30 charts and olluatrauons 
hoghhght the presentatoon 

lplemR~II 
TRS-80' MOD I or MOD Ill, 48k, 1 Dnve 
IBM PC ... 64k, 1 Drove 

Every program 1n the GRIDSTAR .. package 11 in 
BASIC. structured, modular. and fully 
commented Easy to use, each program is uaer
lnendly, menu-dnven, woth aor ltght 
error-trappeng 

Colllplete ...... . • . • • • . • • • • • • • • • • 1111.00 
• .......,_ Tr- or T""dy Cot!>o<et-
•• ~ T--OIIBM Corpoq-

~ ..... 
I ORDER BY MAIL or PHONE: (416) 738-1700 
I GrtdSoft Inc~ 7777 Keele Street, Unll8, Concord, Ontario, Canada L4K 1V7 

Yes• Rush me the complete GRIDSTAR'" package at a cost of $195 00 
Please c:hec:k program required: 0 IBM PC'' 0 TRS-80 MOD. I ' 0 TRS-80 MOD. Ill' 

Dealer lnqulrtea Invited 
Name ______________________________________________________________ _ 

Add ress ______________________________________________________________ __ 

Coty ----------------------- State --------------------- Zip -----------

Card Number -------------------------- Expiry Date ------------------------

0 Check 0 Money Order 0 VIsa 0 MasterCard 



~--·~-eo· ---~ lREVIEW ____ s ________________ _ 'NOBOS'M I . 
w .. o 

-•k:l Operellr>Q Byetern 
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ANNOUNCING: CLEANER 80 

The System That Makes 
Your Cleaning Kit Worth 

15 Times The Price 
You Paid For lt. 

Cleaner 80 1s a sol!warl' pro9ram 
des1gned lo g1ve you your moneys 
worth - and more - when 1t comes 
to clean1ng the d1~k dnve head of 
your TRS-80 computer 

W1th th1~ systl'm you can get up to 
400 cll'antngs out of each d1sk dnve 
head clean1ng k1t - Instead of the 26 
cleantngs spec1hed by the manufac
turer That s 15 tomes the number of 
ctean1ngs you would normal ly be 
abt e to ac h1eve 

Order yours today. Pleas" 
spec1fy whPthPr you nl'l'd the TRS-
80 Model I or TRS -80 ModPI Ill 
vers1on 

s29"~ Cleaner 80 
DtsO. Dnvt• Ht•ad Cleantng Systl'm 

To order write: 
Cleaner 80. 

D1sk Dnve Head Clean1ng Syslt>m 
Macro-Systems Software 

PO Box 1734 
W1th1ta . Kans.as 67201-1734 

Cop~r19hl 1983 by J Rus~ll Jon"' 
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Arn, Adventure International, A Di
vision of Scott Adams Inc., P.O. Box 
3435, Longwood, FL 32750, Models I 
and Ill, 48K, $34.95 disk. 

by Amy Campbell 

Arex requires that you develop a 
unique combination of skills . At times 
it teases you to be hasty, but patience 
and caut.ious planning are the keys to 
ucet.-ss. 

You play the game on a square grid. 
By moving your Arex ship in horizon
tal and vertical directions, you leave a 
white trail that fills the screen. When 
you ftll 90 percent of the board, you 
advance to the next level. 

It 's a simple premise, but the 
game' unpredictable special features 
keep it from becoming monotonous . 

For instance, at the stan of each lev
el, variou good guys (Snarfs) appear. 
As you fill the screen, intercepting 
these characters increases your point 
value. 

If Snarfs elude you too lo ng, they 
tum into o ne o f two bad guys: Snuff
ers move in right angles across 1 he 
screen, and Diagons move diagonal
ly. Both are deadly. To overcome 
them, you must box them in by sur
rounding them with your impenetra
ble trail or avoid them long enough to 
complete the screen and move o n to 
1 he next level. 

If you remain still for too long, the 
trail left by your ship begins to bum 
like a fuse and can destroy you from 
behind. The burnt portion of your 
trail is deadly, but a Snarf can eat 
away at it, freeing more SJX)Ce to ma
neuver the Arex. This feature some
times gets you out of a real jam. 

There's one more feature with 
which you must contend. When 
Snarfs appear on the screen and in
teract with another character, they can 
metamorphose. So met imcs both char
acters tum good; other times they 
both tum bad. This adds an interest
ing twist . 

Once· you understand the basics, 
Arex becomes a game of ftlling space 
and capturing enemies in the most ef
facient oianner. The key to effacicncy 
isn't necessarily speed o r caution or 
luck or strategy: It's all of these. • 

Emperor, Computer Shack, 1691 Ea
son, Pontiac, Ml 48054, Models I and 
Ill, $19.95 cassette, $24.95 di k . 

by Thomas L. Quindry 

Emperor is a Basic game of strategy 
that taxes your ability to wage war 
agains1 enemy barbarians. Yo u arc the 
Emperor. Your objective is to cam
paign for more territory, protect the 
Roman Empire from the barbarian , 
and keep its populace from revolting. 

The Empire appears semigraphical
ly on the screen at all times. Under 
each province is a Li!11 of data indicat
ing its number of loyaJ Roman le
gions, revolting legion , and invading 
barbarians. 

You must decide where to put your 
loyal legions, keep them loyaJ by pro
viding food and entenainment, watch 
your general , and protect your grain 
source (which grow in a province 
highly subject to enemy intru ion). 
You rai'IC money th rough taxatio n, a 
predictable cause for revolt. 

Raising legjons and moving them to 
crucial pro inces is no simple task . 
You raise all legions in It alia, 1 he cen
ter of the Ro man Empire. You must 
move them through adjacent provinc
es to their destination. 

You can move as many legions as 
you wish during each tum, but you 
have only one move per legio n. On the 
ot her hand, you can di patch generals 
anywhere at a moment's notice. 

Armies of four or more legions 
must have a general . Otherwise, a gen
eral is optional. Your generals all have 
ratings for fighting ability and loyalty, 
so each one might be a hindrance or a 
help during battle. 

The loyaJty rating should influence 
the power you give each general. If 
you give the d isloyal o nes too many le
gions, they might revolt. If you cam
paign with them, you can pre"ent 
them from revoiLing. 

This game is a sleeper. It doesn ' t 
seem very interesting a t first exposure, 
but if you take the time to learn how to 
play, it can be rewarding. 

It's not too user-friendly. At Limes 
you might need to take handwritten 
notes o f the actions you've taken in 
order t.o keep Lrack . • 



TRS-80 MODEL 4 
Word Processing Program 

fREE 

TRS-80 MODEL 4 

Ox24 DISPLI 
o Works with TRSDOS 1.0 
o IOK TEXT BUFFER when expanded memory IS mstalled 
o Built-in FORM LETTER and MAIL-MERGE capabilities. 
o Performs PROPORTIONAL-SPACE nght-marg1n IUSt1f1cat10n on 

over 60 different printers (all drivers included FREE). 
o Same powerful ed1tmg features as ZORLOF II, w1th dozens more 

features added . 
o Versions also available to run on MODEL I, MODEL Ill, LNW-80, 

PMC-80, and MAX-80 (80x24 display). 

LeScrlpt costs '200 less than 
competing products matching Its capabilities. CIIC • 

CALL 1-305-259-9397 AND EK'ANITEK SOFTWARE PRODUCTS 
P.O. BOX 361136 
MELBOURNE. Fl 32936 ~ ' 4 1 

FREE SHIPPING WITHIN THE U.S.; OUTSIDE THE US •AOO $10 00 FOR SHIPPING FLORIDA RESIDENTS ADD 5° SALES TAX ALL ORDE.RS PREPAID 
BY CHECK MONEY ORDER CREDIT CARD OR C O.D 
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Crusaders, Computer Shack, 1691 
Eason, Pontiac, Ml 48054, Models I 
and III , $19.95 cassette, $24.95 disk. 

by Thomas L. Quindry 

Crusaders tests your ability to de
fend your fortresses against an enemy 
who is trying to put them under siege. 
This strategy game is written in Basic. 

As the crusader, you can take any 
or all of four options during each tum. 
You might raise or disband any o f five 
available caravans that transport food 
from fortress to fortress. 

Caravans consist of pack mules, 
camels, and horses that carry specified 
amounts of food. Certain costs are in
volved in raising ~d maintaining the 
caravans. You obtain money by the 
good graces of European aid arriving 
at specific intervals. 

Another option is to move troops. 
Knights, infantry, and horses travel 

along specified routes depending on 
their current location. If you try to 
move to a besieged fortress, you must 
battle the enemy. 

You can also buy food for cara
vans, knights, infantry, and horses. 
The fourth option is to build defenses. 
You gain defense points by spending 
money, so you must ration your avail
able funds between the four options. 

When you decide to end your tum, 
the program computes resulting ac
tions based on your decisions. Two 
maps are available that indicate loca
tions of various fortresses. These 
maps are also displayed during op
tions to list crusader controUed lands 
and enemy controUed lands. 

This program is not very user
friendly. You need an appendix, given 
in the instructions, to learn certain 
beginning information about each for
tress. If you move troops or change 
defenses, you must have a good mem
ory or take notes. This information is 
not updated for display. 

You have to keep track of a large 

number of fortresses. Information 
about actions at these fortresses scrolls 
by and is hard to remember. 

In my opinion the game is too busy. 
It 's long and events occur slowly. • 

The Sarda for Ellolildo, Adventure 
International, P .O. Box 3435, Long
wood, FL 32750, Models I and Ill, 
$29.95. 

by MIChael E. Nadeau 

The Search for Elsoliado attempts 
to combine arcade action with an ad
venture theme. It succeeds, but the 
game sacrifiCeS some of the fmer as
pects of each genre in the process. 

You're a disgraced space captain 
who must fmd the fabled planet Elsol
iado; its riches will rejuvenate a declin
ing empire. You have a ship and 48 
aedits at the game's outset. 

As you travel through space, you 
encounter space stations, freighters, 
and OWlY types of hostile aliens. Your 
screen contains four sections: The up-

The Best Selling Program for Young Children 
Now Available for: TRS-80 Color Computer-
16K disk or cassette and TRS-80 Models 
I/III-32K disk or 16K cassette ,. 323 

Nine fun educational games for children ages 21/z to 6 
- - -.... Phone Orders: 800-528· 1225 

counterpoint software, inc. 1 Minnesota: 612-926-7888 
4qD5 We~t Sixty-Fifth Street \ Educators Endorse: "Early Games can help children 

:::~==:::::=====-.-J M1nneapohs. M1nnesota 55435 learn new concepts, informat ion and ski lls, and 
:::: also introduces them to the j oys and benefits of 

I home computers." 

• 
Please rush me Early Games fOr '!bung Ch ildren \ Peter Clark , faculty 

Institute of Child Development 
Circle one: University of Minnesota 

Model l Disk Color Com puter Disk Modell/ II I Cassette \ No adult supervision required. The Picture Menu 
Modell II Disk Color Computer cassette gives children control. They can: 

· Match Numbers • Match Letters 
Name 

Address 

City State 

0 My check for $29 9:S 15 enclosed (Mmnesota residents add 6% sales tax). 

0 Charge to VISA 0 Charge to Mastercard 

Acct No Expiration Date 
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\ 

· Count Colorful · Learn the Alphabet 
Blocks • Spell their Names 
· Add Stacks of · Compare Shapes 

\ 

Blocks 
· Subtract Stacks 
of Blocks 

\ 

· Draw and 
Save 
Colorful 
Pictures 

All · 
nine games 
for$29.95 
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per left is your view 5Crml and the re
maining three sections provide you 
with various information. 

In the adventure pan of Elsoliado, 
you aL'C\lmulale wealth by buying and 
selling mtain items in a way vaaudY 
reminiscent of playing the stock mar
ket . You usc your wealth to buy infor
mation on Elsotiado's location. 

This isn't a real puzzle like you'd 
fmd in true adventures. You quickly 
learn when to buy and sdl, and once 
you can afford information, you wait 
for someone who is accurate. 

The arcade aspect comes into play 
when you encounter aliens. You can 
offer the aliens pan or your cargo or 
fight them. The object of the fight is to 
eliminate them before their volleys de
plete your fuel supply. You fll'e at 
aliens by using the anow keys to align 
them with the center or your view 
screen and fuini with your space bar. 

In themsdves, the battles don't sat
isfy the criteria for a good arcade 
game. They're rardy a challen,e un
le!i."' your fuel supply is low. 

The game's fmish is also a disap
pointment . Once you discover Elsoli
ado (it took me about 30 minutes), 
you must penetrate the forces of Xylol 
Rex, the planet's warlord protector, 
and blow up his main reactor. 

You chart a zig-zag course similar 
to many road-race games. Eventually 
you come upon a II symbol that pin
points the reactor. 

If you shoot this, you return to open 
space. A congratulalory rnessqe ap
pears and the propam Mks if you 
want to play again. Not C'\'eO a thanks 
from the emperor. 

On the plus side, the game is weD 
conceived. You can save up to 10 
pmes in Pf'OII'eS."'. The alien~ differ in 
toughness, and the documentation 
~a detailed description of each. In 
fact, the documentation is almost as 
much fun as the game. 

Elsoliado is only moderately enter
taining because or its compromise be
tween an adventure and an arcade 
game. The fiJ'Sl time through is fun, 
and the conCCJ)( has potential. • 

5000+ CUSTOMERS iii 
~ 15000+ TRANSACTIONS • 
U 8AL ANC( '0"\VARO 99 TRAN$-'CT CQO(S r"' 
.. JO to 90 , ?0 AG[O SUTEMF'N TS SHOW ; 
~ OUriiNV o ' 0FSCRIPI AMT (WITH AGEING) O 
~ Sl'l ECTIVF FINANCE C"'ARGES A lUTES .. 

r AS I ENlRY POST•NG W/ &UO•l R(PQRT = SU O·ACCTS or CPCOoT L1t.4IT OAT( or ~ 
K LAST PAVM(Nl SAl F''\AN-'l YSIS,SI'F'CI-' l 'W 
~ 1\0 OAY ACCOUNTS LARFI S I; 
• QENERALLEDGER ~ E 400+ ACCOUNTS • 
,.. 5000+ TRANSACTIONS/ MONTH = 
• NO OTHER SYSTEM OFFERS... ii1 
~- • REPORT FlEXIBILin'/ CAPACilY • 

• DEPARTMENT P & l CUP TO 91 
.. ~U • USE 100+ SUB-TOTALS ~~ 

• STATEMENTOr CHANGES IASSCTSI 
U • PERCENT P& L +ACCOUNT DET Al l .. 

• n o 149.95 Each * Both for 1 99.95 ~ . ~ 
.,. Both Programs... n 
~ · Run on Model I 314 , l NW. LOBO =4 
• Requore Only 2 Dnves oC 
1- - Como With Sample Data • 
=. AR( AVAILABLE tor liard Disk = 

• 1 00'111 Wrolten on BASIC .. 
~ Requore 80 Column Pnnter ,,J~~ ; 

~ Ask About Our Other Programs ~ 

5 H. D. Po Stuor"~: !3H~•dln(l ! 
• 2059 West Lincoln P o•tMDn Coli~~·~ n 
1 OroVIlle, CA 95965 ca.~ 11 se~• coo ~ 
~ 916 - 533-5992 VISA or M/ C I; 

IIUSAS ~:»¥~¥:» 1101111¥"1 IIUSAS A~ 
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sage into the buffers before you call. 
This reduces your connect time, an im
portant consideration for long-distance 
calls. 

A final advantage is Softcomm's 
ability to reserve high memory and exe
cute DOS commands. Even if the DOS 
command returns an error, control usu
ally returns to Softcomm with the error 
message displayed in full. 

Softcomm contains a patch area for 
any problems that might arise, and the 
manual states that the normal ROM 
printer routine isn't used. The addresses 
for the printer routine in Softcomm ap
pear in the manual, along with some of 
the important DOS addresses. The 
manual explains where the printer driv
er is and what the registers are doing so 
you can patch in yo~Jr own routine. 

My confusion about this results from 
the statement made in the copyright no
tice: " The customer is expressly prohib
ited from disassembling the supplied 
software." I consider this statement an 

oversight on the part of the author, 
since without a partial disassembly a 
patch is difficult or impossible to make. 

Stewart Software has a very inventive 
support idea. Softcomm's author, Bill 
Stewart, maintains a bulletin board ser
vice in Memphis for local Softcomm 
users and owners. He posts any prob
lems or errors discovered in Softcomm 
on his system. If you have any ques
tions, you can easily get help. The Soft
comm package includes Stewart's bulle
tin board number. 

Summary 

Using Softcomm is extremely simple. 
All command options are self-prompt
ing and straightforward. The 26-page 
manual that accompanies the program 
disk is well written, and contains expla
nations for each command in sufficient 
detail so that a beginner would have no 
trouble understanding an option. With 
Softcomm, Stewart Software has pro
duced a viable entry into the smart ter
minal field. • 

** * Y2 
The Banner Machine 
Virginia Micro Systems 
13646 Jefferson Davi<i Highway 
Woodbridge, VA 22191 
Mod~landiD 
32K cas<Jette, 48K disk 
Epson MX or FX printer 
with Graftrax or Graftrax Plus 
$49.95 

by Eric Grevstad 
8() Micro staff 

T he Banner Machine uses Epson 
printer graphics to make sign-mak

ing as sophisticated as word processing. 
It's neither fast nor inexpensive, but it 
produces top-quality printouts. 

The Banner Machine is a long Basic 
program. "It will take a while to load 
the tape," the manual advises impatient 
CLOADers; the Model III disk I tested, 
which only TRSDOS 1.3 could read, 
took 30 seconds. 

Once running, the program asks a 
series of questions about the sign you 
intend to make. Your banner is limited 

----------------------------~----------------------------~ .----------------------------------i to capital letters, numbers, arrows, and 
A Defmes a carria3e return character in the eight programmable buffers and allows a time 

delay after you send the carria&e return. 
C Closes the main input buffer. Invoke this command from the keyboard or by there

mote system (durina downloading, for instance). 
D Displays any of the eight buffers. 
E Toggles between local echo on/ off. Generally used with a half-duplex system. Lets you 

see what you're typing. 
F Displays available free memory in main input buffer-32, 767 in a 48K system with no 

memory size set . 
H Displays this command list. 
I Lets you alter RS-232 parameters (baud rate and stop and parity bits). 

K Saves to disk the eight programmable buffers, the specified carriage return character, 
the pause time, and the RS-232 conf~g~~ration . 

L Reloads previously saved parameter flies for comrnurucation. 
M Sets memory size to protect driver programs. Its drawback is that you reduce the 

amount of free memory in the main input buffer by the same amount. 
0 Manually opens the main input buffer. During information storage in this mode, a pair lir 

of carets alternate in the top right comer, indicating data storage. 
P Toggles the printer on or off. Stops printing if the main buffer is open and resumes 

when it's closed. 
Q Returns to DOS. 
R Converts an expanded binary file in the main buffer back to its true binary form before 

saving flies to disk. 
S Saves contents of main input buffer to disk . 
T Transmits any disk file directly from disk. Subo·ptions allow automatic opening and 

closing of the remote systems buffer, transmitting ASCII or binary flies , and a file's 
prompted transmission. After the program completes file transfer, a checksum ensures 
that the file was received correctly at the remote system. 

w Preprograms any of the eight available buffers. Accepts a maximum of 2.SS characters 
per buffer. 

X Executes a DOS command with return to Softcomrn. Numbers one through nine trans-
mit any of the eight programmable buffers. • 

Tabk 4. Softcomm command list. 
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other keyboad symbols (lowercase for a 
banner is presumably a contradiction in 
terms). Otherwise, you have a generous 
choice of artistic options. 

You can choose from one .of 10 letter 
sizes ranging from not quite 3/ 4 inch to 
7 inches, and you have a choice of uni
formly or proportionally spaced letters 
(the latter keeps extra space from ap
pearing on either side of an I, for in
stance). You can put a 1/ 8- to l -inch
wide border around your words, and 
decide where you want its top and bot
tom lines in relation to the edge of the 
paper. 

While you make these choices, the 
Banner Machine automatically keeps 
track of how many lines you have avail
able for text. The program prints signs 
sideways on fanfold paper. Borderless 
signs hold 10 lines of small letters, while 
a Size I border with Size 3 letters leaves 
room for only two lines, and so on. , 

What you say, of course, is up to 
you. With parameters set (default 
values provide proportionally spaced, 
small-lettered, and small-bordered 
signs), a cursor indicates your position 
at the beginning of your first free line, 
and you'.re ready to enter up to 54 char
acters. 

The Machine's editing mode isn't 



THE WAIT IS OVER 
® 

EXCLUSIVELY FOR THE 

TRS-80 

Model4 
Now, for the first time, unleash the powerful features resident in your Model 4 computer. Open up the vast 
store of CP/M software such as WordStar®, dBASE II and Multiplan"'. along with thousands of others. 

• Includes INTERCHANGE "'. a utility that allows reading, 
writing and copying 20 different manufacturers ' disk 
formats such as IBM, KA YPRO, OSBORNE, XEROX, etc. 

• Includes MEMLINK"' . a unique feature that uses the 
optionai64K RAM memory as a fast disk drive. 

• Complete with all these CP/M utilities; ASM, DDT. DUMP. 
ED. LOAD, PIP, STAT and SYSGEN. 

• Operates at the 4Mhz dock in the standard Model4 mode. 

• NO HARDWARE MODIFICATIONS. Just insert the disk and 
boot. 

• NO COPY PROTECTION. Backups may be made for your 
own use and protection. 

• The CONFIGURATION program supports a full range of 
5-1/4" disk drives: 35, 40, 77 and 80 tracks, single and dual 
sided in any combination as well as the standard Model 4 
drives. 

• Includes MODEM 7. a powerful public domain communica
tions program for file transfer and remote data base access 
such as CompuServ and the Source. 

• Supports 80 x 24 video. reverse video. direct cursor 
addressing and more. 

• Utilizes the Model 4 function keys and allows user defined 
keys. 

• Auto Execute command for turnkey applications. 

• FORMAT utility permits up to 52 disk formats to be con
structed, all menu driven. 

• Fast backup routine with verify for mirror image copies. 

• All support programs are menu driven for ease of use. 

• Ready to run in the standard 64K Model 4. The additional, 
extra cost. 64K RAM upgrade not required. 

• Complete with over 250 pages of comprehensive user 
documentation. 

AVAILABLE NOW FOR IMMEDIATE SHIPMENT ......................................... $199.95 
The ful line of MicroPro software is now available formatted lor the Model 4 using our CP/M. Each disk os already configured and ready to run. Just install 
the printer of your choice and go. 

WordS tar" Fast memory mapped version ....................... .......... .... ... $250 In loS tar,. AdviWlCed DSMS .......................................................... $250 
MuMerge~ M~ file merging program ................. .... ............ 125 ReportStar .. Report genet"ator & file manipulator .. ................. .. ...... 175 
SpeiSt...- 20.000 word proofreader on a disk .................................... 125 DataStar .. Data entry and retrieval package ......................... ... ...... .... 150 
Starlnc:lex,. Creates index and table of contents .................................. 95 5uper5ort'" Fast and flexible sortong os yours ................................... 125 
WordStar Professional. AI the above tor only ..................................... 450 CalcStar .. AdviWlCed electronic spreadsr-t.. ............ ...... ....... . .. .... 95 

OAOER INFORMATlON 
Cal now enCI yout ~ wil be sl"'lP8d 81 once from our 
Dallas warehouM. We accept American Express. 
Mastere.d. Vosa. enCI rnoet any otner form of~ 
known to man ~ cards 1n1 no1 ciWged until yout 
order os shopped. Add $-4 UPS I<Jrlaca shipping and 
.....-..ng on~ W11t*1 the~ S~tes. No S~te s.les 
Tax on softwate or &h<pments de4ivet'ed outside of 
Texas. No refundll Daf«:M iMms 1n1 ..paced upon 
return. postpeid 

ORDER NOW ..• TOLL FREE 011 ~ lrQGe &41< ot 150r-= RAM. geno.R 
PAL• tTip enCI ~ far~ This kil wil 
ow-'fOUl MK Model• to 1211< .,., rkNr the ,_ ot 
our MEMUNK end TRSOOS ll.x MEMOISK. Comes 
WltllaU1ve-~-

800-527-034 7 
800-442-1310 

TN Tol F,_ .,_ 1nt for orders orly. 

A BARGAIN AT ONlY $".15 

SpeciflcMioi•II.Clject to cfWige wllhoul notiot. 0 ~~MicrO 1983 
~. Inc.; U•d•oge .,.,,..,...,.. 1nt T-. ot Montezumll Micro; TRS-liO is aT.-ot the Tandy Corpornon, WordSIA". Mai!Merge, 5pl~Sta" . 

...,.'""" • . c..&.. ~enc!CailcStlrlntT......_...ot~~Corporwtion. ~is a T- ot Micrololt 

.-SH List of Actv.rti sers on pege 130 80 Micro, November 1983 • 55 



REVIEWS 

BAfiT'IERS! 
1P. 

Scripsit-the keyboard feels mushy and 
occasionally drops characters, and a 
pause occurs after you enter each line 
before the cursor appears on the one 
below. 

But the arrow keys steer you around 
your text adequately, and the left and 
right arrows team with the shift key to 
handle delete and insert functions. 
Leaning on the up arrow lifts the slug
gish cursor above the text screen to re
vise format parameters, although you 
can change letter size only by starting 
over. 

Pressing the shift and clear keys lets 
you enter special commands. New or N 
erases everything; Gopy or C duplicates 
an existing line on one below. 

Format (F) changes the standard jus
tification, ftrst letter on left margin, of 
each line. You can center or right-justi
fy (last letter at right margin) a line, or 

ANADEX 1000 Serl" ., •lO S1., 

8ASE2 ,.1Q Sl!lla 

C. ITOH Pr-rlter 1550-8510 ) • 18 S1!11a 

NEC8023 ' I • IJ Sl!lla 

RADIO SHACK ow<>• .. ' DAISY WHEEL II 

use Tab to set two columns against the 
left and right margins respectively, as iit 
a list of items and prices. 

The manual, which contains handy 
samples of every border and letter size, 
explains your options completelY, but is 
a bit vague on directions for a couple of 
the Fonnat commands. 

The last step is printing your sign. 
· The Banner Machine requires an Epson 
MX-80 or MX-100 with Graftrax or 
Graftrax Plus. 

Virginia Micro Systems says that the 
new FX printers support the program, 
and that a patch is on the way for Star 
Gemini owners. (I tried printing a sign 
on a Gemini 1 S and got an extra line 
feed after every printing pass, resulting 
in spread-out letters like those painted 
on roads at crosswalks.) 

After you've given the print com-

s reanor-• 

S I•J2or-. 13012 

s ••nOf-• Sll/2 

1 ••nOf-• Sll/2 

' 11113 

1 •-uor.,.... 11., 

1 s ... uOf ...... 12113 

S 7Mnor- gn 

CENTRON~S~~~~-·~~~·-···-···--------·----------~-----------------4 
COMMODORE 8023P ., • ' ' 11513 ~12 u.72 

mand and entered the number of copies 
desired (one to 10), the program dis
plays the reassuririg message "I'm 
working!" while it prepares program 
instructions-a pause of half a minute 
for a modest sign, longer for giant 
banners. 

Then the Epson takes over, pro
ducing impressively legible, high-resolu
tion hard copy while you go have a 
sandwich or raise a family. 

The Banner Machine prints unidirec
tionally and slowly. A simple "Read 80 
Micro" sign with a thm border took 
eight minutes; a long banner for a com
pany softball game took the better part 
of an hour. The program's dense dot 
pattern is also hard on ribbons. 

But if you have fresh ribbons and 
sufftcient patiepce, the Banner Machine 
makes your words look good. Schools 
and store owners who have to post a lot 
of bills and who can afford $49.95 are 
probably its most likely buyers, but in
terested amateurs might like to play 
with it, too. The banner was better than 
the softball game. • 

$171. .,.12 ...,, s 11112 ...,, I 11112 

172112 sa32172 

-12 S3a8172 

172112 sa2Gt72 ... 1112112 

SEND CHECK. MONEY ORO~R. or COD TO 

BCCOMPCO 
800 South t7 Box 246 

SUMMERSVILLE. MO 65571 
CALL 'DIIlfS$ 011 SATUIIOAYII:J010$. .. (C1) 

(417)132·41M 
W( PAY U~ ~tP!IlfotG Of'l HlflltA.I() QAOI~ 1'11. lAM 

~(lUOl SfAEtt AOOfiUS too uf'S Of.lfV(A'f 
f~E~ AOO '~"'- . US F..,..O$ 

COST PLUS 10% -
WORRIED ABOUT <>*'DERING 8Y MAIL> Rela• We·.,. - in - inftl lor rneny y-s .and can pleaH lhe 
smannt and laroest account You rec ...... some ot the tinHI ribbons _.ailtlbte made of OUt own eaetu .. .,. IMAGE 
PlUS + •~ fiCttC ~ C81bon hkn Our~~~~ ht yout pttnt., e•ac:lly. COMPARE. but IEWAAE! We Ofdlf •II out 
compehtOt'S produces llftd 111 am azed at wt\at we get. H8¥1 you ..., received a new tabnc ubi)On y0u had to 
unwind •nd dump out on the tabte before you eoukt UN tt? W. have. Or. cart»on t.tm inMrtl that had no end-of· 
rtbbQn Mntot? Or. carUtdgeS w•th only HALF enough ribbon WITHOUT • Mobilis loOp'? CNo barGAin at ANY l)ftCI') 
We u• thtlateat atate-of.the·an proch,Ct60(t eq.,upment and •• blesaed with a tuw. de<f.c:ated atatf. We guarant• 
1\'ef'Yth"'O we make. Ptt•od Our flbbona are made trelh cs.ity and our goal ia to atup your Ofdef withtn 24 hOuts 
WrUe fOf our brochure. price lilt. and newsletter. INK SPOTS."'. 

~------------------------------~a. ~~~ 
IIADIO SHACK COM,UT£11$ · IOFTWAIIE ·IU,~EI · ACCEIIOIIIES 
~~~ 8Gb C.•• 0t wtfr. lor out COST Pt.u:s 10% FL. YEit Ill 
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Electronically Speaking: 
Computer Speech Generation 
John P. Cater 
Howard W. Sams & Co. Inc. 
4.100 West 62nd St. 
Indianapoli<i, IN 46268 
Softcover, 230 pp. 
$14.95 

by Jerome I. Weintraub 

E lectronically Speaking provides you 
with a great deal of information on 

speech generation with your computer . 
The book details the physiology of hu
man speech, the history of synthetic 
speech, human speech reproduction, and 
synthetic speech generation. It also re
views current synthetic speech technol
ogy, describes a variety of uses for 
synthetic speech, and outlines the eti
quette associated with synthetic speech. 

Electronically Speaking uses many 
photographs, charts, diagrams, tables, 
flowcharts, wiring circuit diagrams, and 

other visual aids to give you a compre
hensive guide to speech production . It is 
technically complete and exact , 
yet surprisingly easy to read and 
understand. 

If you'd like to develop your own 

REVIEWS 

synthetic speech generator, you'll want 
to study the chapters that analyze crea
tion of human speech. Cater clearly ex
plains the complex mechanics required 
to produce various vowel and conso
nant sounds. The detailed description 
of the relationship of human to com
puter speech production shows you 
what you ' ll need to make your com
puter speech sound human. 

The book includes tables of the 100 
most frequently spoken words and their 
frequencies, the 39 speech sounds that 
occur most often, and the relative 
power (loudness) of 32 speech sounds to 
help you construct your own synthetic 
speech system. These tables are fol
lowed by a comprehensive list of words 
you can use to test your system or one 
you might be thinking of buying. 

Some hints help you avoid program
ming regional dialects into your system. 
On the other hand, maybe you'd like to 
know how to give your computer a 
southern accent . 

It's not enough to teach your com
puter to speak. You need to get people 

OOlWEKrMODm 
BASIC TO MOD 4 
Good New11l 
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to listen attentively and understand its 
speech. One of the more interesting 
chapters discusses these issues under the 
topic of computer speech etiquette. 

By etiquette, Cater means getting 
someone's attention, interrupting, ad
justing speech volume to overcome oth
er sounds in the area, and knowing 
when to repeat something. This chapter 
helps resolve these issues for a computer 
speaker. 

Speech Generation Types 

Cater discusses the three fundamen
tal types of speech generation. The 
waveform encoder converts actual 
speech into digital code that you record 
on disk and play back as you wish. 
Cater compares this method to a photo
graph of human speech. 

Phonetic synthesis produces synthetic 
computer-generated speech. This meth
od is like an oil painting of human 
speech. 

Mathematical reconstruction of ac
tual speech (called LPC synthesis) is the 
technique used by Texas Inmuments in 
their Speak and Spell game and by auto
mobile manufacturers in warnings or 
safety checks. 

Cater deals with these three tech
niques in great detail. He uses a tachom
eter analogy to explain the relative bits 
per second (bps) usage of each: The 
phonetic synthesis type uses 100-800 
bps of speech, LPC synthesis uses 1,200-
5,00>, and the waveform coding uses 
16,<XX>-120,00>. 

For example, the word Hello uses 
4-30 bytes for the frrst speech type, 
45-188 for the second, and 600-4,500 
for the last type. On a 48K computer, 
you can store over one hour of speech 
using the phonetic type, up to 5.3 
minutes using the LPC type, and up to 
24 seconds using the waveform coding 
method. 

The waveform coding system uses a 
speech sampling approach, converting 
each sample to digital code for comput
er purposes. The more often it samples 
the actual speech, the closer the com
puter's speech approximates the hu
man's speech input. Flowcharts, pro
gramming samples, and circuit wiring 
diagrams give you the necessary in
formation to produce waveform coded 
speech. 

Eledronically Speaking describes pho
netic synthesis in text and diagrams that 
show you how to get your computer to 
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produce vowel and consonant sounds 
that approximate human speech. Cater 
points out the need for a sufficient num
ber of sounds or phonemes (discrete, 
fundamental speech sounds) to make the 
speech more intelligible. 

Some commercial synthesizers use 
only 32 phonemes, while others provide 
hundreds. You should be aware of this 

Hit's not enough 
to teach your computer 

to speak. You need 
to get people 

to listen attentively . .. " 

important characteristic of a commercial 
synthesizer when shopping for a unit. 

The LPC speech method is character
ized as " ... one of the most rapidly 
growing techniques for speech synthe
sis." Because of its complexity, Cater 
describes only some of the hardware 
available, and doesn't give the " ... 10 
to 20 pages of. .. nothing but equa
tions" needed to construct an LPC 
speech generator; he does provide a bib
liography to guide you to the necessary 
mathematics. 

Cater points out the advantages and 
disadvantages of each system. For ex
ample, a disadvantage of LPC is its 
reliance on a prerecorded vocabulary: 
" To the home computer enthusiast, the 
encoding cost of $20 to $200 per word 
becomes rather prohibitive. " To an au
tomobile or toy manufacturer who pro
duces thousands of units with the same 
vocabulary, the unit cost is quite rea
sonable. 

More lnfonnation 

Chapter 7 describes and analyzes off
the-shelf speech synthesis systems of aU 
three types. Photos, diagrams, and tex
tual descriptions are helpful. 

Specific information includes type, 
size, speech capability, compatible com
puters, and prices of seven waveform 
coding systems: Centigram's Lisa, 
Cheaptalk TRS-80, Computalker Con
sultants' Compucorder, Micrornint 's 
Micromouth, National Semiconduc
tor's Digitalker, Telesensory Speech 
System's Series III, and Voicetek's Cog
nivox VIO. 

The four phonetic synthesizers re
viewed include: Kurzweil Reading Ma
chine KRM, Micromint's Sweet Talker, 
the Votrax SC-OlA, and the Votrax 
Type 'N Talk. Since I own and use the 
Type 'N Talk extensively, I can verify 
that Cater's description of it is com
pletely accurate. 

The commercially available LPC syn
thesizers reviewed include two by 
Hitachi, three by Telesensory Speech 
Systems, three by Texas Instruments 
(including Speak and Spell), the Echo 
II and Echo-GP by Street Electronics, 
and two systems by Speech Technol
ogy Corp. 

Manufacturers' addresses are listed 
in Appendix C for easy reference if 
you're interested in sending for litera
ture or ordering units. 

If you don't have a computer-pro
duced speech application in mind be
fore you read the book, Cater covers 
several interesting ideas in Chapter 8. 
He describes a talking clock, games, fun 
projects like a Halloween greeting for 
trick-or-treaters, aids to the handi
capped, a talking home security system, 
and a voice security lock. 

As in other chapters, flowcharts de
scribe most of these applications. I' m 
fascinated by Cater's idea of using the 
computer to teach a talking b\fd to 
speak. You can set up the monotonous 
repetitions while you' re at work, but 
your bird might sound like a robot 
when it fmaUy speaks! 

Appendix A contains a 14-page glos
sary of terms, Appendix B is a biblio
graphy, and Appendix D is a collection 
of 13 everyday working circuit diagrams 
that you might use separately or in 
conjunction with other speech synthesis 
circuits. 

This book's only shortcoming, which 
Cater himself points out, is that the 
state of the art for computer-produced 
speech is constantly changing and im
proving. Although the book is copy
righted 1983, some of the material 
seems to be late 1982. 

All the contents are signifiCant, but 
future developments could make some 
of the present hardware obsolete. How
ever, this same comment applies to ev
ery aspect of the computer field, so I 
won't overemphasize it. Electronical
ly Speaking is an extremely valu
able guide to teaching your computer 
how to talk. • 
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LED-Tile LDOS Text Edilor ($29) 
FED-Tile LDOS Fie FAilor ($19) 
Utlity Dilk #1 ($39) 
Flter PIICbge #1 ($29) 
Filer PIICbge lf1 ($29) 
MEMDISK ($29) 
110 Monitor ($19) 
Logical Systems Inc. 
8970 North 55th St. 
Mlwaukee, WI 53223 
Moclek I and m 
LDOS, one dR drive 

by John B. Harrel m 

U nlike many of its competitors, Logi
cal Systems Inc. provides its oper

ating system with comprehensive utili
ties that are totally integrated into 
LDOS. You'D appreciate how this ex
cellent user support enhances LDOS's 
powerful manipulation of your com
puter. 

The utilities package I received from 
Logical Systems contains a wealth of 
software at affordable prices. I'D pre
sent a concise evaluation of each utili
ty so you can judge its worth for your 
system. 

LED-The LDOS Editor 

LE D is a general purpose screen-ori
ented text editor that lets you generate 
standard ASCII files rapidly. It 's useful 
for preparing KSM (keystroke multiply) 
and JCL Gob control language) files. 
Unlike the Build command, you have 
fuU control of entering, deleting, and 
editing a me. 

LED aU<;tws easy creation and editing 
of large ASCII text files. TeXt files are 
limited only by the amount of free 
memory. On a 48K machine, approxi
mately 36K is available for text buffer. 
This includes preparing text ftles for 
EDAS (the editor/ assembler, MISO
SYS), Pascal source files, and a variety 
of other uses. FuU cursor position
ing and other features such as auto-in
dentation are available through the ar
row keys. 

With the LDOS keyboard driver 
(KIIDVR) installed, aU ASCII charac
ters are available from the keyboard. 
LED displays aU characters in the range 
of X ' 20' (blank) to X 'BF (large graph
ics b\ock). 

You access aU LED's commands us
ing the keyboard's numeric row, the 

dear key, and the shift and clear keys. If 
you must enter special codes not avail
able from the keyboard, LED provides 
a HEX function to let you enter bytes as 
hexadecimal (hex) digit pairs. 

LED supports. generation of KSM 
files. When you use them with the KSM 
fiher, these files allow entry of phrases 
with a single keystroke combined with 
the shift and clear keys. LED allows 
quick generation of KSM files by pro
viding you with a prompt containing the 
key labels ready for entry of the string 
values. 

When you complete the KSM file, 
you can easily remove the KSM labels 
by using the UNMK (unmark) com
mand to remove the block markers and 
aU data contained between them. LED 
enters this mode automatically whenev
er the input me name contains the ex
tension /KSM. 

If you've used a screen-oriented word 
processor such as Electric Pencil, you' re 
already quite familiar with LED's oper
ation. The documentation is of the 
same high quality as that provided with 
LDOS, and you'D have no trouble 
learning the commands. 

FED-The LDOS Fie Editor 
FED is an aU-purpose file-oriented 

editor that provides the advanced user 
with the necessary resources to manipu
late files. Even the novice user wiU fmd 
it easy to experiment with FED and learn 
more about me structure. 

The original version of FED is a file 
editor that doesn' t allow manipulation 
of disk structures at the cylinder/ sector 
level. LSI has announced an enhance
ment' caUed FEDH ($39) that provides 
aU these capabilities. · 

FED has some powerful functions 
not found in other me editors. These 
are particularly useful to the Assembly I 
machine-language programmer. V ari
ous functions display the load address 
of the byte currently under the cursor, 
locate the byte at the specified load ad
dress, and position the me to the begin
ning of the next load block. 

I can' t imagine how much time I've 
spent looking through a CMD file for 
the appropriate load point to make a 
modifiCation. This feature is a tremen
dous help. 

LDOS Utiity OWe II 
The LDOS tltility Disk provides you 

with 14 utilities specifically written for 
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LDOS. See Table 5 for a complete list
ing of these utilities and their functions. 

One of the simplest, most useful rou
tines, High/ CMD, displays the value of 
HIGHS (4049 hex) and then displays the 
load address and name of each active 
routine. Routines must conform to the 
linkage specified for LDOS filters and 
drivers to have displayed names. 

This routine, coupled with the Device 
command, lets you maintain fuD con
trol of the routines you've activated and 
the special features in effect. 

OCT / CMD displays the Drive Code 
Table information for any of the eight 
logical drives allowed in the system. The 
display is fuUy formatted and quite 
comprehensible. Once the information 
is displayed, you can edit and modify 
any parameter in the ocr. 

You edit by answering basic ques
tions; ocr performs the actual modi
fiCalion of the bit patterns. This is an 
extremely powerful option for the ad
vanced user. 

LDOS Flter Packages #1 and lf1 
The LDOS Filter Packages #1 and #2 

provide a comprehensive set of filters 
(and some other routines) designed to 
efficiently process input and output 
cbar3cter streams. See Tables 6 and 7 
for a complete listing of the filters and 
routines in each package, with a brief 
description of each filter' s function. 

A filter is a machine-language routine 
that monitors input from or output to a 
device and performs some special func
tion when it recognizes specifiC charac
ters. You can use these functions to per
form contro l functions such as shifting 
printer fonts or to perform an alteration 
of the data in the input/ output stream. 

The two most powerful filters, 
XLA TE and MAXLA TE, aUow code 
translation of any and aU characters ap
pearing in the input/ output stream of 
any device. 

Picture the simple task of commu
nicating between computers. If both 
computers process ASC II data, com
munication is simple assuming that the 
machines are properly configured. Now 
imagine the TRS-80 (in ASCII fo rmat) 
attempting to communicate with an 
IBM host computer (in EBC DIC for
mat). You must translate information 
from ASCII to EBCDIC to send it to 
the host and from EBCDIC to ASCII 
so it is received by the TRS-80. 

XLA TE can easily perfo rm this 
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function using a translation table. 
Translation tables for XLA TE and 
MAXLATE are ASCII character flies 
containing the replacement instruc
tions. You can create them using the 
Build command or LED. 

printer's special features. MAXLATE 
provides all XLATE's other functions 
as weU. The power of this fllter is 
boundless. 

MAX LATE expands the power of 
XLATE by allowing the substitution of 
zero to 255 characters (bytes) for any in
tercepted byte. For example, MAX
LATE can automatically expand simple 
1-byte control codes into the multibyte 
sequences required to control your 

One excellent feature of both filter 
disks is inclusion of the source code for 
all the filter files in EDAS assembler 
format. You can easily modify any of 
the filters to include features important 
to you. This is a valuable way to study 
the principles of good programming. 
Each of these source files is well written 
and highly documented. 

File NIIIM Descriptio• 

COMP/ CMD Compares two files. parts of files. disks. or 
pans of disks in a character-by-character 
match. displaying areas where the two don't 
match. 

OCT / CMD Displays the Drive Code Table for any of 
the eight logical drive numbers to the 
screen. Allows direct modifiCation of the 
OCT. 

DIRC HECK/ CMD Checks the disk directory for errors and dis
plays error summary. Attempts to ftx de
tected error~. 

FIXGA T / CMD Attempts to repair an unusable Granule Al
location Table (GAT) in the directory of an 
LOOS forrnatted d isk . 

HIGH/CMD Repons the addresses of routines using high 
memory addresses and the current value of 
HIGHS. If routines conform to the LOOS 
standard , rcpons the name and entry point 
of each . 

MAKE/CMD Allows creation of a disk file filled with the 
character of your choice. 

MAP/ CMD Lists the aliCJCation of existing (and some 
deleted) files by extent. cylinder. sector, and 
granules. 

RAMTEST/ CMD Performs a read/ write/ verify tc 1 of all user 
memory. 

RDTEST / CM D Reads the entire disk to see if it is totally ac
cessible . 

READII/ CMD Performs the transfer of Radio Shack Mod
el II formatted disks 10 an LOOS formatted 
disk (requires 8-inch disk drivt.'s). 

READ40/ CMD Used in conjunction with Format, Backup , 
Copy, and CONY, allows reading a 35- o r 
40-track disk in an SO-track d isk drive. 

TYPEIN/CMD Lets the user construct a sequence of char
acters that acts to control the operating sys
tem or an applications program. Similar to 
the usc of JC L, but TYPEIN lets the user 
control programs using keyboard routines 
such as INKEY$. 

UNKJLLIC MD Reinstates a specified file previously deleted 
by using KiU or Purge. 

WRTEST / CMD Writes to a previously formatted disk to 
verify that the disk is accessible. 

F"R Na111t 

CALC/FLT 

LINEFEED/ Fl T 

LISTBAS/ FL T 

LOWER/FLT 
UPPER/ FLT 

MONITOR/ FL T 

PAGEPA WS/ Fl T 

REMOVE/ CMD 

SLASHO/ FLT 

STRIP11FLT 

STRIPCNT / FL T 

T ITLE/ FLT 

TRAP/FLT 

XLATE/ FLT 

MEMDISK-Disk Drive in Memory 

It's exceptionally easy for an ad
vanced programmer to integrate any
thing into the LOOS system due to its 
clear technical documentation. The 
MEMDISK/DCT driver provides evi
dence of this by implementing a small 
RAM disk in high memory (the user se
lects variable size). 

MEMDISK is easy to install using the 
System command and functions similar 
to any other disk drive. All standard 
disk input/ output commands operate 

[)ncription 

A keyboard filter used in conjunct ion with 
KI/ DVR to perform hexadecimal/ deci
mal/binary conversions and hexadecimal 
arithmetic. 
An output device filter to remove or add a 
line feed (OA hex) after each end-of-line 
character (OD hex). 
A filter used w·ith the display or printer to 
restntcture the appe.arance of pac ked Basic 
programs. 
Two filters used with any devi<:e 10 conven 
alphabetic characters in the range of A to Z 
to all upper· or lowercase leuers. 
Filters any device capable of output , 

monitors for special character~. and substi· 
tutes special symbols for the characters. 
Filters the printer out put and causes the 
system to pause whenever a top-of-form 
character is encountered. allowing page 
changing. 
Reads a spt.-cificd file and removes all the 
specified characters. Es.<;entially a copy 
function with bytes matching the specified 
pallem not copied. 

Allows those primers capable of backspac
ing to print a lashed zero character if that 
character isn "t pan of the normal charac
ter set. 
Used with any device to trip (remove) the 
high bit off each character passed. conven
ing characters outside the normal ASCII 
range to ASCII. 
Applied to any output device to corwcn 
control characters and characters outside the 
normal ASCII r.mge to a pound sign (/1). 

Used with the printer to allow titling of print · 
ed output. You can include the sys~cm date 
and time as pan of the title. 
Used with any output device to trap and 
throw away any character passing through it. 

Used in the input and output path of any de
vK:e to perform a code translation . Two 
translation tables convcn the keyboard into 
Dvorak and translate to/ from ASCII/EBC
DIC codes. 

Till* .S. LDOS Utility Package II. Tal* 6. LDOS Filter Package Ill. 
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on MEMDISK, with the exception of 
functions such as Backup and Format 
that are specific to floppy drives. 

MEMDISK consists of a shon driver 
program and the memory allocated for 
disk storage. MEMDISK allocates disk 
tracks with one or two sectors (256 
bytes) per granule, and each track con
sists of six granules. 

This means that each track takes 
l.SK or 3K bytes respectively. The num
ber of granules per track and the num
ber of tracks are selected after the driver 
is initialized on loading. 

Forcing the disk operating system to 
use a combination of MEMDISK and 
system resident flies as the system drive 
provides an overall speed increase that's 
hard to believe. 

It isn't possible to copy all the disk 

nt Name Dtscription 

uMonitor aids in 
the recovery of a file 

that has a parity e"or. ,, 

operating system flies to MEMDISK 
due to the file allocation methods used 
for disk flies and the system's memory 
constraints. 

For example, none of the system 
modules are exact multiples of 1.5K and 
each me contains wasted space. There
fore, the memory resources are ex
pended rapidly. Also, because SYS6/ 
SYS and SYS7/ SYS (the library flies) 
are ISAM (indexed sequential access 
method) files, you can't force them to 
reside in memory using the System 

COMM I /FL T A communications fi ller de~igned for use 
wilh the LDOS RS-232 drivers. Provides 
testing for modem carriers, delay between 
characters. and line feeds and nulls aflcr 
carriage returns. 

DICTA TE/ FL T Provides the ability to turn on/ off the cas
sene recorder from the keyboard. Allows a 
typist to type dictation from the cassen e re
corder into a word processor. 

DOSPEED/ FL T Regulates the ;peed of any LDOS output 
device, contro lling the rate of characters 
output to the device. Useful for regulating 
the speed o f the video display while allow
ing a long file listing to scroll . 

KSMPLUSIFL T Works essentially the same as the KSM/ 
FL T provided with LDOS. Extended fea
tures include editing the KSM filler table, 
recall of date and time, and recall of the last 
LDOS command. 

LCOUNT / FL T Writes a line number preceding every line of 
text written to an output device. 

MARGINIFL T Provides an additional method of establish
ing the left margin of printer output. Allows 
output of control codes to the printer. if 
needed , prior to printing the blanks for the 
le ft margin . 

MAXLATE/ FLT Used with any device to provide translation 
of any byte (user defined key) into a group 
of characters from zero to 255 characters in 
length . 

SLOSTEP/ DCr A high memory disk driver to allow proper 
functioning of cenain disk drives. 

VIDSA V / CMD Provides the capability to store the content s 
of the video screen in memory and ~wap 
screen contents with the sto red screen at the 
touch of a key. Proper use of the control 
codes allows similar prdcessing from Basic . 

Table 7. LDOS Filter Package 112. 
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(SYSRES = x) command. 
If you combine the features of the 

MEMDISK driver and the SYSRES op
tion, you can store the entire disk oper
ating system flies in memory (on the 
MEMDISK or as resident system fLies). 
Once you've accomplished this, the Sys
tem (SYSTEM = x) command can force 
execution of the operating system from 
MEMDISK and the flies resident in 
memory. You can then remove the sys
tem disk in drive zero. 

MEMDISK is also available on the 
Model 4 under TRSDOS 6.0. This lets 
you use the additional 64K of available 
memory for a RAM disk and increase 
system execution speed signiftcantly. 

110 Monitor 

The 1/ 0 Monitor monitors disk input 
and output operations, intercepts disk 
read and/ or write errors, and offers you 
error recovery options. 

Pan of Monitor's operation is the 
display of a long form error message 
containing the error number with a full 
length error description, the fLlespec of 
the errant me, and the address o f the 
call to the disk 110 routine. 

You then have the option of ignoring 
the error, retrying the operation, con
tinuing with the application program, 
or aboning the current program. These 
options provide valuable opponunities 
for you to manipulate fLies that other
wise might not be available. 

For example, Monitor aids in the re
covery of a file that has a parity error. 
Norrnally, reading this ft.le gives a PAR
ITY ERROR DURING READ mes
sage when the program encounters a 
bad sector. By ignoring the error during 
a me copy operation, Monitor transfers 
the me with no parity errors. 

Some sectors might still have bad in
formation, but FED can reconstruct 
them. This is an exceptional time saver 
when you' re manipulating large files. 

The Bottom Line 

Many software houses produce good 
operating systems for the TRS-80. 
However, Logical Systems provides full 
suppon of the operating system, full us
er services, completely integrated utility 
support, and a desire to please their 
paying customers. 

Their LDOS utilities are reasonably 
priced and, best of all, they work exact
ly as documented with no modifications 
by the user .• 
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LET LOAD 80 

RESCUE YOU 
In the dawn of the computer age programmers needed the 

patience of Job to manually keyboard all the major program 
listinr;; from a single issue of 80 MICRO. 

Then LOAD 80 burst onto the scene and exploded that 
practice. Today thousands of TRS-80• owners U'ie LOAD 80 
~ and disks every month. These time-ronscious com
puterists spet\d more time enjoying all the benefits of those 
80 MICRO programs. 

LOAD 80 programs come directly from 80 MICRO giving 
you complete and detailed documentation right there in the 
magazine. And now, the new disk transfer system allows 
Model III users to run LOAD 80 disks without conversions. 
~ave close to 30% on· the single issue price by subscribing to 
:...OAD 80 today (choose either monthly~ or disks). 

Due to the tremendous popularity of color computing we 
are replacing COLOR LOAD 80 with INSTANT COCO. 
INSTANT COCO is the color loader backed by Wayne 
Green's new and exciting color computing magazine, HOT 
COCO. See the latest issue of HOT COCO for full details. 
We will still be offering from COLOR LOAD 80, "The Best 
of '82," and three volumes of color programs from 1983 
issues. 

Start enjoying all the benefits of the programs in 80 
MICRO without all the programming ~. Fill out the 
attached order form and send it to LOAD 80, 80 Pine Street, 
Peterborough, NH 03458. Or call toll free and tR your 
Master Card, Visa, or American Expre$. 

• • ATIENTION MODEL Ill USERS• • 
New, Improved Operating System! 

- Ready To Run!! 

1-800-258-54 73 
outside USA, phone: 603-924-9471 

NEW DISK TRANSER SYSTEM ALLOWS LOAD 80 TO NOW BE RUN ON MODEL III SINGLE DRIVE 
UNITS WITH NO CONVERSIONS NECESSARY!! 
LOAD 80 is simply the listing fro m 80 MICRO. Use the KEY BOX accompanyirrll, each article as your guide to system mrrjiguration~. LOAD 80 
ru nsor1 the 'TRS-80 Modell and l'vfodel/11 computers only. COLOR LOAD SO n1nsorr the 'TRS-80Color Com putPr only . ' T RS-80arrd Color 
Computer are t rademarks of Radio S!Jpck . a dioisiorl of Tandy Corp. 

·-----------------------------------------,----------------------~-------------------Yes! Send me the November LOAD 80 11-a QC11-13 

0 Disk $21.47 0 Ca.mette $11.47 
Price includes postage and handling. 

Fomgn oir mail plea.. odd 1.45 per item lor posla~ one! honclling. 

Please enter my subscription for one year , beginning 
with this month's issue. 

0 Disk $199,97 0 Cu;ette $99.97 
Foreip oir mail pleuo add S2S per JUI>ocription lor postag• and honcll in~. 

O CheckJMO d MC O Visa O AE 

C~----------------------E~. ~te ______ __ 

Signature ________________________________ __ 

N~------------------------------------

A~ ----------------------------------
City State Zip ___ _ 

LOAD 80e80 PINE ST.•PETERBOROUGH, NH 03458 

"' See Usl of ~ISMS on Page 307 

Yes! Send me COLOR LOAD 80 

0 1st Color Volwne Oan, Feb, March)@ $11.47 

0 2nd Color Volwne (Apr, May, June)@ $11.47 

0 3rd Color Volwne (August, September, October) @ $11.47 

0 "Best of '82" at $16.47 

Price includes postage and handling. 

F oroip oir mail plouo add U S por illl!m for poslap and hucllia&· 

OCheckJMO O MC O Visa O AE 

Card# ____________________ E~. date ________ __ 

Signature ________________________________ __ 

N~------------------------------------

Addre51i ----------------------------------

City State Zip. ____ _ 

COLOR LOAD 80e80 PINE ST.•PETERBOROUGH, NH 03458 
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**** 
QuiD 
Growtb Associates 
1901 East 1st 
Box 467 
Newton, KS 67114 
Model100 
$24.95 ca.wtte 
by Scott L. Nonnan 

T he Model I 00 sorely needs an auxil
iary program to format printed out

put. Its built-in Text program has only 
one formatting command to control the 
length of a printed line. 

Quill is a compact Basic program for 
the ModeiiOO that does the job. It gives 
you control over margins, line spacing, 
page length in lines, numbers, footers, 
and right justifiCation. The footers are 
right-justified after the page numbers at 
the bottom of each sheet. 

Quill is completely menu driven, and 
is small enough (roughly IK) to be left 
permanently in memory. Since it's writ
ten in Basic, you can easily customize 
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the default settings for various format 
parameters. 

You load and save the program just 
like any other Model 100 Cassette Basic 
me: type in LOAD"CAS:QUILL 
.BA" followed by "SAVE QUILL 
.BA". To use it, point the cursor to 
QUILL.BA on the computer's main 
menu and hit the enter key. The pro
gram prompts you for the name of the 
do-file you want printed, then displays 
the format menu. 

Quill has defaults for all nine format 
parameters, and controls them with the 
computer's eight function keys. You 
can change a default for a single print
ing session by pressing the associated F 
key. F3 redefmes both the top and bot
tom margins. 

If you want to change one of the pair, 
you have to specify the other as well. 
When you're satisfied with the parame
ters, press the enter key to print. 

The default parameters include dou
ble line spacing, the left margin at six 
spaces. the right margin at 70 spaces, 
top and bottom margins of four lines, I 

as the first page number, the page length 
equal to 66 lines, no right justification, 
and the footer equal to the me name. 

Each parameter is associated with a 
Basic variable defmed in a single line of 
the program. If you edit the line and exjt 
to the ModellOO's menu, you save your 
customized version of Quill; the eight
page instruction leaflet shows you how. 

Most of the text l generate on my 
Model 100 is draft material , so I prefer a 
left margin of 10 spaces and a bottom 
margin of six lines. It took me just a few 
moments to change the program line ac
cordingly, using Basic's Edit function. I 
can always override my new settings for 
any particular printout: I might like sin
gle spacing and right justification for 
correspondence. 

Quill is essentially a Basic character
counting routine, so you might expect it 
to slow up printing operations. It does, 
but not by much. 

As a test, I printed a 335-word file 
with the standard Print command and 
with Quill. I used my old Line Printer 
VII at 600 baud, and kept the number of 

1 800 633 2252 new 24 hour toll-
- - - ext. 460 tree order line! 

VISA-MASTER CARD-C.O.D.-CHECK 

9 Southmoor Circle , Kettering , Ohio 45429 
[513] 294-3383 [12-6 p.m.) dealers & more info 

Gamester Software 
A SPECTACULAR GRAPHIC ADVENTURE EXPERIENCE! 

~ ~:,;~~~~=:.~.~:::~~t~~· ~;: 
TF\OFF i s Gamester Software's n- epic ad•enture• There are oYer t500 
loc.tions in this aMAZE inv p<ogram! Your quest begins i n the wild 
Amazon Jungle. You must di sco .. , the secret ot lhe hid«Mn TEMPLE 
thet wes built c..,turles avo by a l orgollen ALIEN rKe! One·• this is 
accompli shed. you wi ll be TELEPORTEO to their h idden base on the 
MOON' Your mission: escape this •wesome fortress •nd return to Nr1h! 
Your t•sk is not ••sy' Experience in adventur•pl•ying is recommended 
lor lhis p<ogram ol sound & graphic~ ! 

$19.95 casselle l can easily be transferred to disk l Model 1 or 3 t6k 

MADAM ROSA meets E·Z 
!the Extraterrestrial's sexy SISTER! 

A hilarious adventure! The tun really 
begins when these two famous char
acters meet inside Madam Rosa' s 
Massage Parlor! 

Sound and graphics! 16k model 1 or 3 
tape lean easily be transferred to 
disk! . 

Imagine the possibilities ... 

$15.00 
~379 



line feeds constant by specifying a line 
length of 60 spaces for both printouts. 

I set up Quill for single spacing, no 

Prospective Quill users should be 
aware of one limitation: The program 
doesn't recognize Model 100 tab codes 

REVIEWS 

so you should indent paragraphs by 
hand, using the space bar. It won't print 
most graphics characters either. • 

justification, and a top margin of zero 1----------------'--------------
tofurtherequalizetheamountofprint- ~--------------.-------------
head motion. I set left and right margins 
at 10 and 70. 

The standard Model100 printout took 
one minute and 17 seconds, while Quill 
required an additional 23 seconds. This 
isn't a trivial difference, but the Model 
100 is still faster than my big writing 
machine, a Color Computer with Tete
writer. Of course, the Model 100' s par
allel printer port has something to do 
with that. 

Quill is a straightforward program 
that fills an obvious need. Its use quick
ly becomes intuitive; in fact, the exis
tence of default settings means that 
most users won't have to think about 
Quill at all once they install it. Quill is a 
worthwhile acquisition for text-oriented 
Model 100 users. 

Quill includes a second program, 
Size, that counts the number of 
characters in a do-flie. 

***** 
Radio Shack DMP-2100 
Tandy!Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Computer with standard parallel 

Centronics 
$1,995 

by Jeny L. Latham 

T he Radio Shack DMP-2100 printer 
rivals daisy-wheel printers and IBM 

Selectrics that use standard ribbons. 
The secret of the extraordinary 
capabilities is the print head . Instead of 
the usual seven-, eight-, or nine-wire 
print head, the DMP-2100 uses a 
24-wire print head. The fine print wire 
makes a dense character, and thus, a 

high quality of print in certain modes. 
The printer has several print modes: 

standard 10 characters per inch (cpi), 
standard 12 cpi, condensed 16.7 cpi, 
proportional printing, correspondence 
10 cpi, and correspondence 12 cpi 
modes. A normal or elongated (double 
width) character print option is avail
able for each mode. The printer also has 
two dot-addressable graphics modes. 

The printer' s maximum speed is 192 
characters per second (cps) in standard 
12 cpi mode. The slowest speed is 26 cps 
in elongated correspondence 10 cpi 
mode when set to print two or three car
bon copies. In the proportional mode, 
the average speed for a single-part doc
ument is 100 cps. 

Depending on the mode you select, 
the DMP-2100 prints anywhere from 68 
to 226 characters per line. The standard 

cro-Des1gns System-Upgra 
for the TRS M del Ill 

The Micro-Design TRs-80 upgrade includes Micro-Design's exceptional MDX·6 disk 
controller board, one 40 Track Disk Drive, necessary installation cables and hard· 
ware. Will also control external 8" Disk Drive Systems. 

F011 MOIIl INIOIIMAiioN & hu Um..-w•l 
CAll OR WAiTE 

MICRO-DESIGN 
8301 M•nch•c• Ro.d, Suite B 

Austin, Tex•a 78745 
loU hu 

0·531·5002 
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length is 136 characters, and in the pro
portional mode you get an average of 
174 characters per line . Maximum line 
length is 13.6 inches. 

The printer' s character set includes the 
standard alphanumeric and punctuation 
characters. Additionally symbols for 
pounds sterling, cents, one-quarter, 
one-half, three-quarters, copyright, 
trademark, and registered trademark 
are included. 

Some scientific, some word pro
cessing, and some foreign language 
characters are also included in the char
acter set. Characters 224-254 decimal 
are a special group of limited use graph
ics characters (see examples in Fig. 1). 

The printer switches from one mode 
to another through software control. 
Control codes perfonn operations such 
as backspacing, fonn feed, begin and 
end underlining, half or full forward or 
reverse line feeds (for super- and sub
scripting), and executing a 1/ 20 or 4/ 5 
forward line feed. The DMP-2100 also 
has a bold (double strike) print capability. 

You can use control code sequences 
to enter and exit either of the two graph
ics modes. However, you can' t use 
some control codes in the printer. An 
hourglass symbol on the paper tells you 
that the computer doesn't recognize a 
certain control code. The most notable 
of these codes is 09 (horizontal tab). 

Another quirk is that it ' s diff~eult to 
print a slashed zero because the printer 
handles the backspace character (08) in 
a unique way. Instead of backspacing 
one character width, then printing the 
next character received. the DMP-2100 

looks for a dot count to follow the 08 
code. It backspaces that number of 
dots, then prints the next character. 
This machine needs a hardware switch 
to provide a slashed zero. 

Graphics 

With its fme print head and graphics 
abilities, this printer has incredible 
graphics possibilities. The two graphics 
modes include a 7-bit , low-resolution 
mode, and a high-resolution mode. The 
7-bit mode is the standard graphics 
mode as in other Radio Shack printers. 
The high-resolution mode takes advan
tage of the DMP-2100's almost unique 
24-wire print head. 

Positioning the print head requires 
that you specify the number of dot 
widths to space over before printing a 
graphics code. The low-resolution 
mode has 816 addressable dot columns 
across a single line, and you address any 
of seven dot positions in a column. 

You use the low resolution mode by 
entering a CHR$(18) command. Posi
tion the print head with a control16 n n 
sequence, and begin entering your 
graphics. Because you can' t specify a 
number larger than 255 in a single byte, 
you must use a special two-number se
quence that tells the printer where to go 
on the line. 

First, send the printer a control char
acter, CHR$(27), followed by a CHR$
(16) to prepare it for 2 bytes of data that 
specify where it positions the print 
head. The next byte of data must be 
zero. I, 2, or 3. The second byte of in
formation can be in the range of ~255 
if the first byte is zero, I , or 2. If the first 

byte is a 3, the second must be in the 
range of zero through 47. 

This divides the page into three 
256-<olumn areas, and one 48-column 
area. The flTSt byte after the control se
quence tells the printer to which general 
area to go and the second byte specifies 
the exact dot within that area. 

You enter the high resolution mode 
by sending the printer control char
acters CHR$(27) and CHR$(73), fol
lowed by the dot position infonnation 
in 2 bytes. In this mode, you have 2,448 
points across the page, and you can use 
any of the 24 print head pins. 

For dot positioning, your line is now 
divided into 16 separate areas. The first 
15 are 256 dots wide and the last is 240 
dots wide. The first dot-positioning 
value byte must be in the zero to 15 
range, and the second byte in the zero to 
255 range for first byte values of less 
than 15, and in the zero to 239 range for 
a first byte value of 15. 

To pick out separate print wires to 
frre, you send the printer 3 bytes of in
fonnation: I byte for the top group of 
eight wires, I for the second group of 
eight wires, and the third for the lowest 
group of eight wires on the head . 

You can mix dot-addressable graph
ics with standard print , and dot posi
tioning the head is possible in standard 
text modes. The special line feed com
mands give you solid looking graphic 
print outs. 

E¥aluation 

The manual that comes with the 
printer is filled with typographical er
rors. However, so far the manual hasn' t 

THIS IS THE STANDARD 10 CPI MODE 
THIS IS ELONGATED 
Bold Elongated 10 
THIS IS STANDARD 12 CPl MODE 

10 CPI MODE 
CPl Mod• 

THIS IS ELONGATED 12 CPl MODE 
This is dane in tht condensed (16 .7) ch1r1cttr IDdt 

This is elongated condens•d charect•r mode 
This is correspondence 10 CPI •ode 

And this is the proportional print mode 
Here come the special characters available. in 10 CPI mode: 

• ~ ~ E • ~ • • t § • o ~ t ~ , ¥ ~ 0 o ~ - ~ ~ u e " f ~ ~ - f 
Fe I I owed by the spec: i a I graph i c:s c:harac:ter s : 

• • ......... IP"'I .. ~• ,...-., T 1-1 ~ ............ +r ~...,.~ 

F~g~Ue / . Sotrlpk print modes and sp«iol chonrttn. 
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ItS about ENB. 
Southern Software's new relational database 
manager for TRS-80 Modell/111, all DOS. 

ENB is a treat to use, with an integrated data dictio
nary to allow totally flexible datastructure (restructure 
without reblocking the database) and data-interde
pendencies of any complexity. Variable length fields, 
no record -length constraints, select on any field . 
High-level Basic interface (compatible with ACCEL3/4 
Basic Compiler), plus file exchange with practically 
everything (Scripsit, VisiCalc, more). Holds up to 
64K data items without data redundancy, spans up to 
4 disk drives (or hard disk). 

Special Offer 
Buy ENB before December 31, 1983 and receive 
EDIT full-screen Basic editor ($40 value - you 
must enclose a copy of this ad!). 

Read the reviews . . . 

"ENB is fascinating." 
- Wynne Keller, 80-MlCRO, July 1983 . 

"ENB has no peer at the present time." 
- Jim Klaproth, 80-US, July 1983. 

You've seen this ad about ENB. ~ • 
Now ENBase your data! ........ 

rua ~All + $3shipping 
J;flj • .,., f6fU CA add 6% 

Allen Gelder Software 
Box 11721 San Fra nc,sco CA 941 01 (415) 681·9371 . 
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misled me. 
The hardware is more carefully con

structed than the manual. It comes in a 
grey case, and is 21.7 inches wide by 15 
inches deep by 5.9 inches high without 
sheet feeder or tractor feed. The DMP-
2100 weighs in at 42 pounds. You can 
switch it between 110V / 60Hz and 
mv / 50Hz for overseas travel. 

The print head is rated for 200 mil
lion standard 10 cpi characters. De
pending on whether your paper is single 
thickness or multicopy, it handles paper 
from 10 to 22 pound weight, in widths 
from 4 to 15 inches. 

Controls on the printer are somewhat 
limited. An eight-position DIP (dual in
line package) switch inside the cover lets 
you choose the default parameters for 
print style, character set, and line feeds. 

On the front of the machine are four 
controls: Test, Paper Feed, Restart, and 
On/ Off Line. The · Test and On/ Off 
Line switches are obvious, but the other 
two deserve a few words. 

The Restart control clears the out of 
paper alarm and the carriage overrun 
error. It also clears the paper jam alert 
condition, and stops the self-test func-

**** 
Speed-Up Kit 2.X 
Racet Computes Ltd. 
1855 West Katella Ave. 
Suite 255 
Orange, CA 92665 
M~ D, 12, and 16 
$99.95 

by Caddy McCall 

HOvera/1, I am impressed 
with this printer. 

lt,s fast and rivals 
many daisy-wheel printers 
in quality. You also have 

the added plus of 
dot matrix versatility.,, 

tion. In most cases any data in the 136 
character buffer is lost when you use 
this control. 

You can use the Paper Feed control 
when the printer is off line to advance 
the paper. Pressing and quickly releasing 
this control advances the paper 1/24 
inch. Holding down the control contin
uously advances the paper. 

The printer doesn't have a specific 
form feed control. Press in and tum the 
large carriage knob to align your paper. 
You can do this with the printer in the 
on or off line mode. 

Four indicator lights on the front 
panel include separate Power and On 

Line indicators, an Alert light, and a 
Paper End light. The Alert light handles 
all error conditions except Paper End. 

Although the printer comes set up for 
friction feed paper, tractor feed is 
available at a reasonable price. The 
tractor feed is very reliable as long as the 
tension bar isn't so tight that it causes 
page slippage. 

The ribbons for the DMP-2100 list 
for $13.95 each and are rated for 3 mil
lion characters. I assume that's 3 mil
lion characters in standard 10 cpi mode. 
In the word processing mode using pro
portional print, the ribbon starts getting 
noticeably dim after about 100 pages. A 
ribbon re-inker is a wise investment with 
this machine. 

Overall, I am impressed with this 
printer. It's fast and rivals many daisy
wheel printers in quality. You also have 
the added plus of dot matrix versatility. 

Some improvements are still needed, 
but they're not in the area of print quali
ty or dependability. If you're ready to 
spend over $2,000 for a printer capable 
of business correspondence quality 
printing, this is one machine you should 
seriously consider. • 

for date and time, and uses the current access both sides of the disk . This is im
settings. plemented as four single-sided drives 

The Verify Detect patch makes the rather than two double-sided drives. 
system run faster than it normally You can assign drives zero and 2 to 
would without Verify Detect while re- the left drive, and drives 1 and 3 to the 
taining this feature . The Logo patch right drive. This arrangement maintains 
eliminates the logo when you boot up total compatibility with your present 
TRSDOS. system. 

With the Diagnostics patch you You can also assign drives zero and 1 
choose whether TRSDOS performs the to the left drive, and drives 2 and 3 to 
diagnostics routines at each boot, only the right drive. This arrangement runs 
on power up, or not at all. The Fast Sys- programs that require two drives, using 

T he Speed-Up Kit from Racet Com- tern Load patch loads the system from only one real drive. 
putes is a series of enhancements to your disk at five times normal speed. With the installation program, almost 

TRSDOS 2.0, 2.0a, and 2.0b that con- On the Models 12 and 16 with dou- any arrangement is possible. Since you 
siderably improves some of the operat- ble-sided drives, TRSDOS 2.0 can load the assignments at boot-up, you 
ing system's more exasperating quirks. can boot one set of assignments on one 
Its main accomplishment is speeding t---------------i disk and a different arrangement on the 
up TRSDOS's notoriously slow per~ second disk . (This is confusing and 1 
forrnance. VfriiJ Detett TRSDOS RKet don't recommend it.) 

The kit isn't available for TRSDOS II 1:56 Byte 156 Byte Selecting the double-sided drive op-
4.1, but it lets you use double-sided Recot'lll Recot'lll tion displays a graphics image of these-
drives on the Models 12 and 16. On On 62 43 lections made. You verify that the as-

The Speed-Up Kit frrst changes the ~ g: ~ ~ signments are what you want. This 
date and time entry routine. You make 00 00 36 2S function helps beginners understand the 
these entries only once when you turn • concept of logical and physical devices. 
on the system, and don't need to enter Tal* B. S«:oNJ.srequimltoropyJOOI'«''O'ds. It's convenient for people who have 
them again unless you tum off the sys- 1 don "ti'!COIWI'Ierld usint tN v~ of/frt~Xk. trouble creating mental images of their 
tern. Each reboot bypasses the request logical assignments. 
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TOLL FREE 
800-327·9294 

RIIIIONS 
PRINTER EZ 

RELOAD 

""""''"""" _,.. .. 
O..,~ lt IOF01 11•~ ·-.._.,_ ... 6For l • M 

ll' 11 • • f or ttts 
1.rJa ~ lf01139S 

l PI &I rOW- ..00. lfor • lM 
OWoiOO l 'ooll~ .,..._ 
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.... 100 

OIUOATA 
lf01l lti 

IIC:HlU 
CtNTIIIIOHICI 

roon l011 1 11 rn n " 
ll~ "-ot • f Ot tiM 

CITOO< 
M >O ]fOo l]~ 

.-190 

Creative Computer 

CARTRIDGES 

JJot lltM -., l~ 

I'OJUfM COIIIf' MOI'If\lll --..,. 
~-liM N 

11M .. 

• 'or tl 9S 

-... 

Depenment eo 
(J05)~788(Fto<ICiaj 

Wl1ee For F- c.talog 
0....1000 iWne in ~ "-· 1-. Aitlbona. OlecQ, Slcnge ac-, Fumi
IUfe, a.-.---F"loricM p~ua M•-

Add 12 For SNpplng On o-. t.e. Then 130 
MCMII-OUIIn 24 .._._VISA, MIC, Money Onler,AM£X. c.Ner C1wct1, 
...... WIN Mel C.O.D • ...,_ cNdl allow 1()-14 del& t.lal order only.~ 
Mljeel to.,.,... 

•r RS-80 IS A TRADEMARK a RADIO SHACK, 
A DfV1SK)N a TANDY CORP. 

TURNING THE PAGE TO A 
NEW [Q)[]~COVERY 

mERLIN 

mRG-BIZI 
FLOPPY DISK MAGAZINE 

"The Magazine of the 80's" 

A monthly publication to run on 
Your TRS 80* 1 111 or IV <avatlablcsoon 

I for 12 and 16) 

• Useful and entertaining programs. 
• Innovative, ready to run Puzzles/ Games. 
• Informative, up to date artides. 
• Reviews of latest Games, and programs. 

(These items offered at discounted prices). 
• Articles submitted for publication are welcome. 
Forst month's subscriptoon S10 
(oncludes diskette, maoler and return postage) 
Additoonal months only SS cKh. 
Send chttk, money order or inquines to: 

HBH PUBLISHING, INC. 
DEPT. B, P.O. Box 8470 
BOSSIER CrTY, LOUISIANA 71113 
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GOLD KIT 
• Memory Faults? 
• Programs Freezmg Up? 
• Wom Edge Contacts? 

Oxidized tin contacts are trouble! GOLD 
ADAPTERS upgrade this vi tal link for better 
computer performance. Solder them over 
the tin in JUSt a few minutes' 

TRS-80 Mod 1/111 
(kit of 6 adapters) 
34/40 pin adapter 
50 pin adapter 

$29.50 
2/ $16.00 

$10.50 

Act now! Kit price $34.50 after December 1. 
Add S 1.50 shipping, $5.00 overseas. 

i~ lech. inc. 
/ ~ ~~ 

P.O . Box 2167 
Milwaukee, WI 53201·2167 

Wisconsin Residents add 5% sales tax. 

REAL VOICE 
SYNTHESIZER/ANALYZER 

OKI SEMICONDUCTOR'S REAL VOICE 
SYNTHESIZER/ANALYZER IS A REALITY 
FOR TRS-80 M 3 & 4'" 
NOT A KIT BUT A FULLY FUNCTIONAL 
SYSTEM. FULL DOCUMENTATION IN· 
CLUDED 

POSSIBLE APPl.ICATIONS: 

• DIGITAL RECORD/ PLAYBACK · 
VOICE OR MUSIC 

• MUL TI·LINGUAL ANNOUNCEMENT 
SYSTEM 

• DIALER/DECODER 

• VOICE RECOGNITION 

• SOUND EFFECTS 

SYSTEM INCLUDES POWER SUPPLY. 
SYNTHESIZER/ANALYZER. DISK WITH 
DRIVER SOURCE & SAMPLE RECORD/ 
PLAYBACK PROGRAM 

KIT 
FULLY ASSEMBLED & TESTED 
CONNECTOR CABLE 

$249.95 
349.95 

25.00 

Above pnces tnclude sh1ppmg and handling 

FOR MORE INFORMATION CONTACT 

DATA DISPLAY CORP. 
BOX 284 

HANOVER, NH 03755 
1-800-227 ·3800 

Ext. 110 with orders only 

•• .-19 

TRS-&0 M 3 & 4 11 tradema,lt. ol Tandy Corp 
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TRSDOS 2.0 recognizes only four 
logical drives. If the system contains 
more than two double-sided drives, you 
can' t use the extra drives. 

Speed 
My main interest in this product is the 

increased speed of TRSDOS 2.0's disk 
access. Depending on the type of rec
ords you process, the difference in time 
is astounding. The kit improves 
TRSDOS's speed by changing the disk 
access routines in the operating system. 

You can't copy Racet's distribution 
disk but the company will replace it for 
$15 if damaged. It has one feature I 
haven't seen before. 

Two copies of the patching program 
are available. Only one of them is acces
sible to you, but a special recovery pro
gram lets you restore the original from 
the back-up copy. This assumes no 
physical damage to the disk surface. 

If you want to modify many 
TRSDOS disks in the same manner, the 
Speed-Up Kit has provisions that modi
fy the installation program so it auto
matically applies your upgraded system 
to each disk. 

The Racet license agreement doesn't 
limit the number of system disks it lets 
you modify. To make back-ups easier, 
the modifications carry through the 
back-up procedure to the new disk. 

An additional installation feature is a 

s,_ Vftlfy Dded 

TRSDOS On On 
Ra:et On On 
TRSDOS Off Off 
Ra:et Off Off 

I 

patching program that upgrades each 
registered user's systems as Racet re
leases future patches. 

Scripsit 2.0 requires a special patch 
that is supplied. This requires that you 
apply two 1-byte patches with the 
TRSDOS patch utility. If your system 
needs these patches, remember to use a 
do-me to install them. 

Also remember to make a copy of 
your working system before applying 
the patches. Always make patches to an 
extra copy, never to your working copy 
or to your original distribution disk . 

Using a do-ftle considerably reduces 
the tension involved in patching because 
you can check and recheck the accuracy 
of the patch as many times as you want 
before actually installing it. After in
stallment, your do-file contains a record 
of exactly what was done in case some
thing doesn 't work as expected. 

Using the Racet Speed-Up Kit re
quires booting up the system with a 
Racet modified disk on logical drive ze
ro. The initial sign-on messages identify 
disks as containing the Racet modifica
tion. Other than that the only difference 
is increased speed. 

The Racet system requires no addi
tional memory, but the contents of 
~EFOO are destroyed during the 
boot. This will concern you only if you 
work with machine-language program 
development. You can use an unmodi-
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fied TRSDOS disk to boot up if it's 
necessary to retain the contents of this 
memory segment. 

The Racet speed-up modification is 
good, but not an unqualified success. 
The disk access improvements are more 
noticeable when writing a ftle than 
when reading one. They are also pro
portional to the length of the me records. 

Only a very slight improvement oc-

**** Yz 

What Do You Do After You Plug It In? 
Wiliam Barden Jr. 
Howard W. S~~~m & Co. Inc. 
4300 West 62nd St. 
Indianapolis, IN 46268 
Softcover 
$10.95 

by Mary Ga!iiorowsld 

pnally, a comprehensive but en
.I' joyable and easy-to-read book for 
beginners on what computers are, how 
to pick one, and how to use one effec
tively. 

Bill Barden suggests that What Do 
You Do After You Plug It In? answers 
the questions a person who has just 
bought a personal computer asks. This 
is also an excellent book for the person 
who hasn't yet made the investment for 
a computer system. 

What Do You Do After You Plug It 
In? covers the major areas of computer 
hardware, software, and applications in 
detail. The first chapter is especially 
good if you're looking for information 
before buying. It divides computer 
users into groups by the type of applica
tions they need, and makes specific sug
gestions for each group. 

A computer system for home use, for 
example, can be fairly small and reason
ably priced, allowing for upgrading at a 
later date. A small businessman needs 
to be more concerned with speed of op
eration, storage capacity, and applica
tions software. 

Are the new 16-bit computers twice 
as good as today's 8-bit computers? 
This question has no simple answer, 
and Barden presents both sides of the 
argument clearly. He explains the work
ings of and options for internal (RAM 
and ROM) and external (cassette tape, 
floppy, and hard disks) data storage, as 

curs in handling flles with !-byte record 
lengths. As the record length approaches 
256 characters, however, the improve
ments become very noticeable. 

The Racet Speed-Up Kit has consid
erably reduced the frustration of using 
TRSDOS on my machine. I recom
mend it to anyone running applications 
of the Model II, 12, or 16 using a floppy 
system with TRSDOS 2.0 .• 

well as several newer developments. 
Barden describes different types of 

printers, some special features, and. 
items to watch out for when purchasing 
a printer. He discusses who needs high
resolution graphics and who doesn't. 
He outlines additional devices that can 
be useful: plotters, digitizers, light pens, 
and clocks. 

The section on software presents a 
brief history of computer languages, of
fers advice for choosing a language, ex
plains the operating system, spells out 
the pros and cons of developing your 
own software, and provides tips on buy
ing (and otherwise acquiring) software. 

For novices, the organization of the 
chapters in this section could be better. 
Beginning the section with the chapter 
on programming languages gives the 
impression that an active choice and 
perhaps knowledge of that language is 
necessary to use a computer. 

Many applications, such as book
keeping, are possible without knowing a 
word of a progranuning language. The 
chapter on buying software might make 
a better beginning. 

The third section explains disk files 
and those computerese terms, record, 
f1eld, variable length, random access, 
and ISAM, as well in 10 pages as I've 
seen anywhere. The next chapter covers 
vital back-up procedures- the whys 
and whens. 

Barden doesn't ignore one of the 
more powerful and useful aspects of 
computer use, telecommunications. He 
makes it easy to understand the techni
cal considerations and the different fea
tures available. Fmally, he outlines the 
present difflcuhies in getting the com
puter to talk (speech synthesis), to listen 
(voice recognition), and to control your 
home lights, heating, and lawn 
sprinkler. 

The section on applications would be 
richer if it included explanations of 
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more popular applications, such as 
word processing and electronic spread
sheets, in addition to the technical sys
tem information it now contains. 

One aspect of What Do You Do 
After You Plug It In? makes me slightly 
hesitant. Barden's expertise on the 
many computer systems isn't crystal 
clear. 

In some cases he tosses around the 
various computer names as if he knows 
all their features well; in other places he 
quotes an example based on one system 
or one specific brand of peripheral 

**** 
The BenchiiUll'k J.OM 
Metasoft Corp. 
711 E. Cottonwood, Suite E 
Casa Grande, AZ 85222 
Model 0, CP/M 
$499 

by a..tes R. Perebnan 

T he Benchmark is a sophisticated, 
comprehensive word processor for 

CP/M systems. It offers a wealth of per
formance options that are flexible and 
easy to learn. It perfonns well in a busi
ness environment with heavy and varied 
word processing demands. 

Benchmark's many functions and sin
gle-key commands are easy to learn. 
The program runs smoothly with logi
cally organized menu panels and a good 
help screen. It offers a variety of form 
features and formatting controls are ex
tensive. 

Installation for a Model II with 
CP/ M requires only a menu selection. 
The drivers accommodate most widely 
used printers and terminals, and 
5'14- and 8-inch disks are available. Dual 
disk drives help you make a copy of the 
distribution disk and get the most out of 
the software, but Benchmark also runs 
on a single 8-inch drive. 

A minimum of 64K of memory suf
fices for typical CP/ M systems. With its 
run time module, Benchmark occupies 
about 108K of disk space. To take ad
vantage of complex Benchmark for
matting, you need a full-function 
printer. 

Uug BenchiiUll'k 

You enter the system through a series 
of menus that let you name your me 

uBarden provides general 
and detailed information; 

he answers the 
necessary questions to 
make the computer 

novice comfortable . .. ,, 

device-a quotation that, as worded, 
isn't applicable on other systems. How
ever, as long as you're reading What Do 
You Do After You Plug It In ? for gen-

with up to 30 characters, then date and 
tag the document with the author and 
operator names. Edit an existing docu
ment by accessing the directory that lists 
me names, date begun, latest revision 
date, and size. 

You select the overall function: Cre
ate, Revise, View, Print, Merge, or ad
ditional specialized procedures. Then 
specify the working ftle by document 
number. 

With the View option, you make 
changes in a me and print it out as mod
ified without changing the original doc
ument or saving the revised file to disk. 

Additional procedures include ASCII 
formatting; time, date, and storage unit 
assignments; indexing; and deleting 
files. The program increments the al
phabetical version letter and you choose 
whether to retain the old me for back
up on completion of each edit. 

Before me changes become perma
nent, you must either execute or cancel 
the modifications. This safeguards 
against inadvertent errors, especially for 
a beginner. However, you sacrifiCe the 
speed of a word processor that acts im
mediately upon command entry. 

Initial set up creates a data storage 
unit , a CP/ M me that contains all the 
documents you produce with Bench
mark. Each floppy drive can exist as a 
separate storage unit and you can divide 
a hard disk into several units. 

This is one of Benchmark's unusual 
aspects. Files aren't in ASCII format, 
and CP/M facilities can't read them di
rectly; a Benchmark utility converts the 
files to and from ASCII. 

One of your first tasks is to identify 
Execute and Cancel command keys. 
The TRS-80 Model II with Pickles and 
Trout CP/ M assigns these functions to 

era! information, this is no problem. 
What Do You Do After You Plug It 

In? is a worthwhile book if you're just 
beginning to explore computers. Bar
den provides general and detailed infor
mation; he answers the necessary ques
tions to make the computer novice 
comfortable with his system. 

He explains the major computer 
tenns, and discusses the advantages and 
disadvantages of the many options. His 
informative and humorous style makes 
reading this book an enjoyable ex
perience.• 

hold and escape keys. I quickly became 
accustomed to their use. The location of 
designated keys affects Benchmark's 
convenience. 

Benchmark operates at two levels: In 
the control mode you choose the opera
tion you need, and in the active mode 
you alter text. Except for creating a doc
ument, which puts you into Insert, the 
keyboard isn't initially active and you 
choose a command to begin operation. 

Commands operate when you press a 
single key, generally the first letter of a 
descriptive word. The plain English ter 
minology of the commands is helpful. 
Pressing the question mark key calls up 
an alphabetically ordered help screen. 

Benchmark assigns edit functions to 
terminal function keys. In addition to 
the arrow keys, you can use the numeric 
keypad for alternate cursor movement. 
This is particularly useful if your arrow 
keys are not in a convenient cross ar 
rangement and if your numbers repea 
when you hold them down. 

Single stroke commands move the 
cursor to the top, bottom, or next 
screen. Benchmark monitors the page 
number at the top of the screen, and 
you can jump to any page in the docu 
ment. Enter a number higher than the 
last page to jump to the file's end. De 
pending on the me size and distance 
from the current page, jumping might 
generate some disk thrashing. 

For line width format exceeding 80 
spaces, the screen seroUs horizontally as 
required. You can abort an Edit or 
Erase command to the end of a ftle with 
one key, but you must conftrm the 
choice before the program acts. 

Deleting, moving, copying, and ex 
changing text is consistent, so you mas 
ter the technique raoidlv. Benchmark 
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highlights affected text with inverse 
video before you execute a command 
for permanent change. You make inter
active insertion mode changes by back
ing up the cursor to delete text . 

Benchmark contains full facilities to 
locate and fonnat muhiple line headers, 
footers, and footnotes with automatic 
page and footnote numbering. The de
fault setting doesn' t number pages. At 
any point in the me, you can insert non
printing directions or comments. 

The search and replace functions are 
thorough. You decide on matches with 
or without regard to upper- or lower
case, for whole words only, with ques
tion marks as wild cards for one or 
more letters, for any digit , or for para
graph terminators. Automatic global 
replacement is optional. 

Interactive printing lets you produce 
a printout of the screen at any time, and 
print any part of a document without 
frrst saving the file . This is a convenient 
feature that makes testing the appear
ance of a portion of your document 
quick and easy. 

You toggle print control status, noted 
at the screen's upper right comer, from 
off to single-page to continuous print

ment, and H for header. Using this 
shortcut for more than a few phrases 
necessitates maintaining a printed 
master list of the library. 

At any time you can Append a docu
ment from a storage unit on any drive. 
You can piece portions of text together 
by judiciously using the Erase to end of 
me command. 

You can accomplish fast deletion of 
other sections by marking the end of the 
section you want deleted with a special 
character, such as @, and instructing 
Benchmark to defme the text you want 
deleted from the cursor position to that 
character. 

Fonm and Fonnats 
To construct form letters or docu

ments from a bank of standard provi
sions, create master indexed flies by 
following a prescribed format and call-

uYou can build a file 
of standard letters 

for common 
business situations . .. " 

ing (to end of the current document) by t----------------1 
using the P key. In the separate print 
mode you must start at the beginning of 
each me, but you can interrupt printing 
at any point. You can also queue any 
number of mes for sequential printing. 

Indicate changes in your mes with the 
Edit Marking function . It places a 
character in the margin column of your 
choice for each altered line. You can 
remove or retain markers from prior 
edits. 

The Library, Append, and related in
dexing features help with cut and paste 
and forms operations. You assign any 
upper- or lowercase Jetter a control 
character, word, or group of words up 
to 2,<XXl characters long by using the Li
brary command. 

While inserting, hit Cancel and the 
single letter for the program to write 
your library phrase. Speed up editing by 
assigning single keys to print commands 
for underlining, boldface, and so on as 
part of the library. 

Unfortunately, you can't review the 
library contents from the program. You 
should assign letters mnemonically re
lated to the main idea to refresh your 
memory. For example, use U for under
line, B for boldface, A for acknowledg-
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ing the Index facility. Type the identifi
cation tag assigned to selected master 
me provisions, and Benchmark assem
bles your completed document. 

Although you can scan the whole col
lection of standardized provisions on 
the screen by going to the master me, a 
looseleaf reference book is more effi
cient. 

Arrange your forms with fill-in vari
ables, then Quick Search with one key 
to each variable in sequence. Using 
View and interactive printing, you run 
through the form each time you need it. 

This leaves the original in the ftle with 
bracketed generic variables for future 
use. You can build a me of standard let
ters for common business situations that 
you can personalize at printout. 

A more sophisticated forms feature 
sets up an information ftle with just the 
variables. Index this me, combine it 
with a form, and you automatically sub
stitute all variables with one stroke. 

For example, assemble the boiler
plate waiver of notice of a corporate 
meeting with fill-in variables such as 
date and company. Enter date, place, 
company, officers' names, and all the 

other variables in your data informa
tion me and index it. Use the index pro
cedures to join the two mes, press the Q 
key, and your minutes are complete. 

Initial steps for indexing are difficult , 
so effective use of this feature takes 
practice. It's a powerful tool when you 
prepare similar documentation for a 
number of clients. 

At an additional cost, Benchmark has 
a mail list option that merges a list of 
names and addresses with form letters. 
Benchmark lets you manually insert 
variables such as names, addresses, and 
other specific data into a number of the 
same form letters. 

Preparing the master form, referred 
to as a pattern document , fo llows the 
same rules for variables entry as index
ing. The Merge command generates 
form letters by responding to prompts 
for names and other fill-in variables. 

You can print the letters as you go 
along, save them to disk, or both. Sav
ing to disk first lets you review for er
rors or insert comments before printing. 

With Merge, you must answer each 
variable prompt even if you repeat 
the same variable. Merge is handy for 
typical customer response letters sent 
out a few at a time as opposed to bulk 
mailing. 

Benchmark has extensive formatting 
capabilities. You can center pages be
tween margins or headings, o r center ti
tles on a line. 

Top, bottom, right , and left margins 
are individually adjustable. Benchmark 
accommodates line widths o f up to 155 
characters. The program retains mar
gins as part of the me and sets them 
automatically for your next edit. 

By using the interplay between lines 
per inch and single- and double-spaced 
lines, you can produce the spacing you 
need. The amount of blank space at the 
end of ragged lines, right justification 
with whole spaces, and hyphenation are 
controllable. If you use single-sheet 
feeders, you can cue up to three trays 
by using software commands. 

Automatic widow/ orphan control 
settings assure that a minimum number 
of paragraph lines begin or end a page. 
You demarcate any group of lines that 
must remain on the same page or any 
word grouping that you want printed on 
the same line. 

Besides superscript, subscript, under
lining, boldface, and overstrike, singly 
and in combination, Benchmark pro-



MASTER ELECTRONICS, INC. 
• TRS.80 is 1 trldem1rk of T1ndy 

~ -. l. . - -. :.J., ' 
_-:__ ----- l . J 

FULLY STOCKED 
IN: MODEL 12 

MODEL 4 
•ndMODEL 16 

ALL- PAINTERS 

AND- MORE!! 
• PLUS • 

THE ALL NEW: 

TEXAS CALL COLLECT S1 21689·SS36 

MASTER ELECTRONICS, INC. 
228 SOUTH 7th STREET 

RAYMONDVILLE, TX 78580 

The Next Generation: 

~ 
L:::J 

SUPER LOG 
ADVANCED ELECTRONIC NOTEBOOK 

BY KSoft 
0.. the pal two y .... LOG ElectroniC Notebook hM QUietly been cre81ing a r.-.tion in 
1**>"11 inlor'mllllon ~t. Deelgned to-- a f- pencil end not-. LOG 
E-onie Notebook cen do for random inlor'mllllon whet a Ill<•_, program doeo for 
nurnbera. 

- · __,the belt hM been ime><OIIed! KSolt it pleMed to ennounce SUPEALOG. !he next 
genet.e10n olthe LOG fomty. SUPERLOG ia not o Plllehl tt ito loWly r.-version of !he 
or9M1 LOG concep~, 1uty ~ with the LDOS 5 .1.3 oper"ating oyatem currently 
endorMCI by T endy. 

SUPERLOG r-o II o1 the _.- -..reo ol LOG - adding "*'Y new ~ 
r~ by~ ..-a: Floppy or Hard-- Ally numiMir of LOG flleo per -•tte. 
1 to 327117 ~per file . P-word ~end e<ror che<:kinQ. New text edilinQ com· 
- Include autor.-: text Wrap-Around. E_.c! end Delete for entire lnes. a P-Copy 
cornrNnd. end en Undo key 10 ,_ .. edilinQ chengee. C<nor motion ia more fie- wMh 
.-key~ 1*4 a Forma--The SEARCH function ia greatly enhenced with a 
Wld.C•d c~actet. ~ _.,h, end multil)la word-chat 10 ~/sec· 
ond. 

Alto - : SUPEALOG ia now luty in*"'PP activllled; M may be ace.- from practicoly 
eny foreground- --.g LDOS U-o. LBASIC. LSCRIPT. EDAS. etc. with non· 
-return to the loregrOU>d program. No- inform81ion ~~ program ia 
INa ...... ! 

Write or col Todeyl We 'I be glad to tel you about SUPERLOG end whet M cen do for you! 

SUPEAlOGSpecifyModelloriM. S1 111.115 
LDOS 5 .1 .3. 48K, end 2 Drives required. 

(Model fll version to be offered ooon.) 

LOG TRS00S vaniono. Modell I, II otill av-. 

Kieft 

31 II Ul<- Drive 
Brandon. MS 311042 

(1101) 11112-22311 

Meaterc.d end v .. accapled. 
Add $5.00 for ol'1iWinO end hln<linll-

(TRSOOS ia a tradernlrt< ol T endy Corporation) 
(LDOS • a tradernlrt< o1 Logical s~ 1nc.1 

,_,. S.. Ull ol AINflttl.-s on Page 307 

.-331 

HARDWARE 
1595.00 
Model4 
128K 2 Disk + RS-232 

Fully assembled and 24 hour tested systems that 
include the highest quality components. We use 
high quality controller boards, power supplies. 
and 40 trk Tandon disk drives. 90 day 
guarantee. 

FREE SOn'WARE 
WUh any hardware purchase thai totals over S 1.000. you may have tor FREE. any 
two programs shown tn this advertisement! These programs are superior business 
programs that come on disk or casse"e tor any Modell. Ill. or IV. All programs come 
With our well wrt"en. U5er trtendly manuals. 

sorrwARE 
VISACALC SPREADSHEET 
Complele spreadsheet W11h !UI1 screen cunor 
oonlrol. Make Projections. Reports. Graphs. 
labels. ~- Sor1s. and FormUlations. 

SCRIPIT WORD PROCESSOR 
FUll Saeen Text Edilor. You may add. move. 
delele. unclerttne. tnclenl. cenler. Justtty. 
FUlly machtne code tor speed &. pertormance. 

VERSAFILE DATA BASE 
F'ree formatted data base W11h eXIenstve edll 
and search commands. FUll prlnler support. 
High speed operation and menu suppor;ect_ 

$79.95 

$79.95 

$79.95 

NEW SOn'WARE RELEASE 
Office Automation System 1s the answer to your 
software needs. This comprehensive business 
system does your inventory, payroll, job costs. 
accounts payable, accounts receivable. 
ledger, invoicing, word processing and much 
morel Mod I . m, or 4 on disk. only $149.951 

MONTHLY SPECIALS 
HAYES Smartmodem 300 ... . . $199.00 
HAYES Smartmodem 1200 . . . . 489.00 
Gemin110 Printer . . . . . . . . . . . . . 289.00 

SOFTRONICS COMPUTER SYSTEMS 

918-749-6211 
2300 I. 14th Suite 203 

Tulsa, Oklahoma 74104 
lftchlde J~ ............. $1 .00 millia\1111\. OK IMideftts add 
~~ laiL CGII for prlcM on ·..u.er JMOCluda. Pnces 
.....s awaUabiUiy ollllfect 1o cl\cmge. Open 10 a .... lo 
6 p.m. au G'IGbaloae 4 P ·• · to 11 a .... tll-749 ... 24. ... 116 
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REVIEWS 

vides shadow pnntmg (double strike 
with the second impression slightly to 
the right of the first) and stop print for 
change of fonts or ribbons. 

You insert a caret at the beginning 
and ending limits for print changes, but 
you must call another screen to deter
mine the type of special print change in
volved. 

Benchmark has several choices in 
tabs: regular, indent for outlining or in
serting quotations, numeric for lining 
up decimals, centering for column head
ings, dot and underline for creating 
tables of contents, and right-justified to 
line up paragraph numbers in contrac
tual documents or page numbers in 
tables of contents. 

Business Graphics is an ingenious util
ity for drawing rectangular boxes to em
phasize enclosed text. Actually, you can 
print text mixed with any line configu
ration you build from thin vertical and 
horizontal lines at 9(Hiegree angles. 

Constructing this takes a consider
able amount of time and patience, and 
therefore might be of limited practical 
use, but the function shows what clever 
progranuning can do with a daisy-wheel 
printer and ordinary characters. 

A real boon is the well-implemented 
Calculator. You can enter a list of bills, 
expense reimbursements, or costs and 
quantities needing extensions in a letter, 
voucher, or statement, and calculate 
the figures without ever leaving Bench
mark . Addition, subtraction, multipli
cation, division, subtotals, and totals 
are available in horizontal and vertical 
directions. 

Accumulated totals and subtotals are 
in real time at the bottom of the screen 
and you can write them anywhere in 
your text. Enhance Calculator with col
umn formatting that permits insertion, 
deletion, transposition , and spacing 
changes of columns of figures. This is 
quite a versatile package. 

Benchmark claims to support pro
portional printing for the more popular 
Diablo, Qurne, or NEC daisy-wheel 
printers listed in the documentation, but 
it didn't work with my Qume Sprint 5. 

Daisy wheels for most Diablo and 
Qumes use a different sequence for pro
portional wheels than regular fonts. 
Proportional printing wasn' t possible 
and Metasoft couldn't fmd anyone who 
could explain or correct the problem. 

My other disappointment was the in
operable special print option for Span
ish diacritical marks, the accent and 
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tilde . Benchmark instructs you to use 
the grave accent to implement this fea
ture, but the grave is the one character 
that you can't access from the key
board. You can use overstrike proce
dures to produce diacritical marks pro
vided they are on your print wheel. 

Documentation 

The manual's opening section on 
start-up information apparently changes 
for each major version of the software. 
It's not up to the quality of the re
mainder of the manual and would bene
fit from screen reproduct ions or refer
ence to the manual sections that cover 
the same information. 

A short introduction on computer use 
is followed by an overview of essential 
procedures, a reiteration of CP/ M in
formatio n, and the initial steps in run
ning the word processor. 

u ••• Benchmark is quality 
software that you should 

consider if you need 
a high level of sophis
tication and flexibility 

in your word processing. ,, 

The next 10 chapters each tackles a 
separate essential program aspect. With 
the exception of the section o n tabs, de
scriptions are straightforward and ex
plicit, though they lack suffiCient ex
amples. The manual should describe 
what happens when you hit the wrong 
key and indicate which commands are 
sensitive to case of letters. 

The central portion of the documen
tation contains excellent reproductions 
of program screens. It includes a de
tailed table of contents, and a fair-sized 
index, immediately preceded by two 
pages listing brief descriptions for all 
commands and a page of system error 
codes. Other program error messages 
tend to be cryptic and need further ex
planation. 

Considering the complexity of Bench
mark, I feel that the index is sparse and 
needs expansion. Neither proportional 
printing nor foreign language features 
are in the index though they appear in 
the table of contents. However, the man
ual' s organization is logical and helps 

compensate for the skimpiness of the in
dex references. 

The remaining 16 chapters that de
scribe advanced techniques are ade
quate. A cardboard quick-reference 
command sheet helps you avoid jump
ing to the help screen. The last section 
o f the manual consists of command 
sheets describing key assignments and 
similar information for approximately 
30 different terminals. 

Overall , the tutorial and reference as
pects are well done. Metasoft's planned 
revisions should bring the documenta
tion up to the level the software deserves. 

Criticism 

With my 8-inch floppy system, load
ing and saving flies and jumping to 
pages in documents move slowly if the 
text is mo re than a few pages long. Pre
sumably a hard disk would improve this 
facet of performance. 

When you save to disk and want to 
continue with the edit , you must reload 
initial menus. It seems like an eternit y 
until you get back to the end of a lo ng 
ftle . Until you save the file , any power 
glitch or fatal error in processing wipes 
out memory and all current edit changes. 

Most file transfer programs using 
moderns require ASCII. Additionally, 
you can quickly skim any ASCII format 
fLie from C P/ M with Type without en
tering your word processor. Benchmark 
flies require time and disk space to con
vert to ASCII before this type of pro
cessing. 

To examine headers, footers, embed
ded print style changes (underLine, bold
face), and line spacing, you must call a 
secondary display. Also, Benchmark's 
full space justification doesn ' t produce 
as professio nal looking documents as 
partial microspace justification. 

Few micro word processors presently 
incorporate full software spooling, 
and Benchmark isn' t one of them. If 
your word processing is continuous, 
you might want to consider a hardware 
solution. 

As indicated by the four-star rating, I 
consider Benchmark one of the better 
micro word processing packages. It 
needs some improvements and has some 
drawbacks, particularly in speed of cer
tain operations. However, Benchmark 
is quality software that you should 
seriously consider if you need a high 
level of sophistication and flexibility in 
your word processing. • 
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(jE~EAfiL 
3SitrbLint 

Roslyn Htrbor, NY 11576 
24 Hour Order Line 

516-625-0920 
FREE SHIPPING IN THE U.S.A. 

TRS-80 
Model464k, 
RS232, 2 Drives . ... . . .. . $1549 
Model100 8k .. . .......... $659 
Model 100 24k ... ........ $859 

Covered by The R/S 
90 Day Wllrrenty. 

Elephant Diskettes: 
SS/SD .............. . . $16.95 
SS/DD .. . . . ........... $18.95 

Modems 
Signalman Mark I .. . . .... .. $74 
Signalman 300/1200 .. . .... $259 
Smartmodem 300 ......... $199 
Smartmodem 1200 . . .. . .. . $479 
Novation J-Cat. .. ......... $119 

Printers: 
Prowriter 8510ap ....... ... $359 
Prowriter 1550 ........ . . . . $645 
Prowriter Ribbons ... ........ $7 
F10-40cps .............. $1125 
F10-55cps . ...... .... ... $1339 
Tractor for F10 ............ $189 
Bananna Printer ...... .... $189 
Epson FX-80 ....... . ...... Call 
Epson FX-100 ... .... . .. ... Call 

Buffers: 
Microbuffer 32k ........ ... $209 
Microbuffer 64k . . . .... .... $239 

Speed/Ups: 
Holmes Sprinter X 
(For Model4) 8MHz ........ $99 
Holmes Sprinter Ill ......... $79 

Look lroulld, FIH The lest Prices 
AIHI Tile hHIWI Will Beat The•. 

FREE SHIPPING 
Dealer Inquiries Invited 

TERMS OF SALE: There ia a~ Service Charge 
lot Mastercard ex Visa. COO Ordero Add $2.50. Ordero 

Undef $30 please add $2 shipping and handling. 
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f1naer Print 
Epson Printer Adapter 
nre.lhaus Computer Products 
837 EB Alosta Ave. 
Glendora, CA 91740 
559.95 

by Alan Neibauer 

pnger Print, an inexpensive hardware 
..F modifiCation for Epson printers 
(with or without Graftrax), controls all 
print functions from the printer's panel 
switches. 

For word processing systems that 
don't allow user print codes, and for all 
other data processing work, Fmger 
Print makes it easy to select a full range 
of available fonts : double strike, em
phasized, compressed, double width, 
and any combination of these. 

While the modification does not re
place embedded print codes in word pro
cessing, it has many useful features for 
both the writer and programmer, and is 
a valuable but inexpensive investment. 

In addition to switching between 
fonts, Fmger Print provides for perfo
ration shipover, eight or six lines per 
inch, and has a selectable six-space in
dentation. The panel switches used to 
select these options still perform the 
normal functions of line and form feed. 

At firSt, I was hesitant about opening 
up my Epson and installing Finger 
Print. However, the instructions are 
easy to understand and include photo
graphs that illustrate each step. 

Finger Print is supplied on a small 
circuit board with · three integrated cir
cuits and two leads attached. Remove 
one integrated circuit from the Epson 
and plug the Finger Print board into its 
location. 

N.-beroflleeps Flllldioe 

I Reset 
2 Compressed 
3 Double width 
4 Emphasized 
S Double strike 
6 Perforation Skip 
7 Indentation (six spaces) 
8 Eight lines per inch 
9 Italic 

10 Fine Print 

Table ll. Nlll1liNr of beeps n«eS5UU')' to select 
Finger Print junctiorLS. 

Before you insert the original Epson 
chip into a spot on the Finger Print 
board, you must bend one pin out at a 
9(}.degree angle. Attach one of the leads 
with an easy to insert terminal to the 
bent pin. 

Clip the other lead, complete with a 
spring hook, to a pin on another circuit. 
The entire modification takes only 15 
minutes. 

Using Flnger Print 

It took about the same length of time 
to understand how the modification 
works. Pressing specifiC patterns on the 
printer's panel switches gives you Epson 
fonts and functions. 

You invoke Finger Print by holding 
down the on line button until a beep 
sounds. The beep means that Finger 
Print is ready to accept commands. 

Select a particular function by hold
ing the on line button until a series of 
beeps sounds. Pressing the form feed 
button activates the function and press
ing line feed returns control to the 
printer (see Table 11). 

For example, if you want a listing in 
emphasized type, you press the on line 
button until four beeps sound, press the 
FF (form feed) button to activate the 
font, and the LF (line feed) button to 
pass control back to the printer. 

Activate several options at once by 
combining button sequences. Two 
beeps tum on compressed print, while 
five activate double strike. Press the 
on line button until two beeps sound, 
press the FF button, then hold the on 
line button until you hear five beeps, 
press the FF and LL buttons, and the 
printer produces double-st rike com
pressed type. 

Fmger Print leaves the double width 
function on even after line feeds. In
stead of returning to standard size after 
each line, double width printing stays in 
effect until you reset the function. 

Features like italic and fme print type 
are only available on Graftrax models. 

Since I do a great deal of program
ming, I appreciate Finger Print 's per
foration skipover abilities. After 1 tum 
the function on, it automatically leaves 
a l-inch margin, neatly skipping perfo
rations. I even use the indentation fea
ture to make room for three-ring bind
ing of my listings. 

I am as pleased with the performance 
of Finger Print as I am with its ease of 
installation. • 



Dep't. C, Box 560 
No. Hollywood, C/\ 9 \ 603 
(213)764-3131 

Takes the work out of managing 
your video library: easy to use • 
stores over 1,000 titles • prints 

numbered labels • lists by tape and/ 
or ti tle • searches by tape, title, or 

performer • very fast • ready to use 
TAPE 

TRACKER is a 
real time saver, 
and the price is 

right. Make 
your life easier, 

o rder today, 
toll free: 

EQ(JIP!IIIEI"'T: 
TRS80 I or Ill, 

48K,2dlaka 

IAL 
INTRODUCTORY 

PRICE: 

$29.95 
TERMS: VISA,MC. chttks. COD. P~ add S2.00 shipping In U.S. or Canada. 

S5.00 OIJ<'rsus. sal~s tax in Ca. Most ordes fdltd within 48 hrs. 

MIDWEST 

i OMPUTER 
HOLESALE 

AI A WHOLIIALI~, NCW ' I II~~ I CI II NOT ~ICONW.NDID '0~ 
IIII~VONI. A WHOLI .. ALI T~AIIIACT ION II lilT IUITID TO 
THI IN,O~NID 0~ II~I~IINCID IHO~~~~ . ONI WHO KIIOWI Hll 
111111. I ' VOU A~l A IIIINNI~ WI Alk THAT VOU DIAL WITH 
A ~ITA I LI~ WHO ' I HilMI~ NA~IIN ALLOWI THI "HAND 
HOLD IIII LI~IL D' IU~~O~T WHICH WI CAN ' T ~~011101 AT 
THill ~~ ICII . I ' HOWIIII~ VOU DON ' T NIID "HAND HOLD INI" 
WI CAN 0,,.~ VOU T~INIIIDOUI ~ALUII AND IAII INII ON ALL 
VOU~ CON~UTI~ IVITINI NICOl. ~LIAII ~lAD ON , 

CHECK THESE SAMPLES OF OUR PRODUCTS 
GIVE US A CALL IF YOU DON•T FIND 

EXACTLY WHAT YOU ARE LOOKING FOR 

COM~UT.A8 • • • • 
T~l-10 11004 •• k 121 D~lllll 40 T~III I DD . •• , • • , ••• eiS4 • • 00 
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IANVO NIC-1 000 .4k Ill D~l~l 40T~IDIIDO, ,,,,, ,. el••o.OO 
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40 T~ACk IINILI 1 101 D~lllll '~0N •••• • •••• •• . •. • • el47 .00 
40 T~ACk DOUILI IIDI D~l\111 '~ON,, •• •. . ••••• •• .• • II4.00 
10 T~ACK IINILI IIDI D~lllll '~011 ••• .• .•• •• . , ,, • . • 202.00 
10 T~ACk DOUILI IIDI 0~11111 '~ON. ,, . . ,.,,, • •• • • • eZ?Z . OO 
77 T~ACk IINILI I I DI I " D~l~ll '~ON., , ,, •• , . • • •• • ~57 . 00 
77 T~ACk DOUILI IIDI I" D~l~ll '~ON •• ,,,.,, . • . • • e4•Z.OO 
IINILI CAll AND ~OWl~ IU,~LV s• ,~ON. , •• •• •• • ••.• es~.OO 
DUAL CAll AND ~ONI~ IU,,LY S• ,~ON, , • . , •• • , ,, , ,, . •••• 00 
IINILI AND DUAL I " CAll AND '0111~ IU,,LY 'A0N •.• e 200,00 

WI IICHII TI~ HA~D DAI~II • • • 
CS I IIlii CON,LI: TI , CAll , 'ONI:A IU,~LV , DOl , ooOD 3 OA 4 
• · 4 1111 ..• ••••. • . • .. • •• . .. • .• •.•.•••••.•. •• •. ·••4••.oo 
12 . 1 Nil •. • . •. . . •......••.••. •• • •• • •. •..•. •. ••• •••••. 00 
· · · ~ 0011 ............ ........ .. . ................ U 74• . oo 
•• • • 0011 ..... . .. . . . . . .... ....... .. . .. . . ... .. . . . ...... 0 0 
" 001:1 ••••• • •• . .•• • •• • •.• • .. • .•.. ••••••• •• ••.• ,~·· · 00 

~lllt 1NT.A8 • e e 
.:~a oN ,. - •o ..•....... ...•... ..... •... . ..... . . • .. e5s• . oo 
1!'80N 001 - 100 .• • . •• ..• ..• . . . .• •• • • .••• • • ••.• ..• •••• 7,.00 
IN ITH CONONA f' - I. ...... ... ............... . . , .. , •••• • 00 

CA.L .. 8 e e e 
12 1 DIIK 0~1~11 ........... . .... .. ................ et• . oo 
14 1 DIIK 0~11111 .. . .. . ..... .. .... .. ............... e :U.OO 
'AINTIA lTD 'AAALLI:L •. •• • • • •• •• •·••••• ••• • • •• ·· ·· ·11. 00 
AI-232C .. .. . .. ....... . .................... . .. ,. , . • 1!1.00 
I'ECIAL CAILI:I OOADI: TO YOU~ I'IC ' I •....••••...•• • eCALL 

"1 8C~LLAN€0Ua • • • 
CON,UTIN '0NI:NLINI r iLTI~I ' A000 •• , , . ,, • .••.•..•.•• 2S.OO 
~-CAT OOODIN 300 lAUD DINICT CONNI:CT •••.•...••..• eto• . oo 
INANT-CAT 1200 lAUD, AUTO ANI/DIAL DI AICONN •• • ••• 44S.OO 
INANT-CAT 300 lAUD, AUTO ANI/ DI AL . DIA I CONN •• • •• e t •O .OO 
~I:IN CAT 'ILTI:N .OI2S • TH ICK •.••• . •. ..••.• .. . ,, •• e•.so 
S.t "~·"ODS 8~EED-U~ KIT, ,, .. . . •. •. . ... . ...... . . e7• .oo 
I.K OOENO AV kiT <ISONI 'A IOOI NIC CHI,II •.. ,, , , ,, ,, .11. 00 
.4k NENOAY k iT I ISONI 'AINI OKI CHI,81 ... , , .. . .. •• S •. OO 
NOD4 121k OOIHOAV U'-~ADE kiT CON,LETE, ,.,,,, , • . ••••• OO 
~~INT~~ SWITCH. 2 ~RINTE~8 ON ON~ CD"~UTR~ • •• ••• ••• e.OO 

Oli.ETTII • • • c•ox D, 10 ) ...• •. • ..•. 0~U8 .. .. . V£~8A T J" 
40 TA.Ck S8L IIDI, DIL DENIIT V • . • •.. • • •• 2o •• •••••••• a2S 
40 TRACK D8L IIDI:, D8L OINI ITV . , .• • •• • . a3o . •••.••.•. e31 
1 0 TRACk 18L IIDI , D8L OINII TV,.,, • •••.• • • •• • •• , ,,, , a]S 
10 TAACk DIL I IDE, DIL DENI ITY ............... . ... .. . ••3 
40 TAACk D8L IIDE, D8L DINII TY I'L'''Y t e3o . •. . ••... ..•. 
'AICEI AND I'IC ' I ANI: IU8~1CT TO CHANII, NITHOUT NOT ICE 

TA8-10 II • T~ADI:NAAk OF ~ADIO IHACK-DIY OF TANDY COAP . 
ALL TAI-80 ' 8 ~NON NCW ANI CONITNUCTID TO DUN 8,EC ' I AND 
AA£ COIII~ED IV OU~ WAA~ANTY Ill NOT[ IELOW . 

• • • ~AY"ENTB • • e 
~ ACCE~ T Vt 8A . " I C, "ON«Y 
D~OE~8. AND CH~Cke. NO T£ 1 

NON-CI:~TI,IIO CMECkl 
•CDUIRE C2) MC~K8 ' 0 A 8ANk 
CLEA~ANCI. NO IALEI TA.EI 

•111 COLLECTED ON IAL£8 
DUTI IDE 0' NICHISAN . 

• • • O«L JVERY e e e 
8H I~"CNT8 ARE "ADE 

'AON,TL Y ~~OM ITOCK , ~lA 
U,8, IIIli ~~~OOITTINil, 
OTHIA8 , l i lT WA Y. COITI 

UNLI:II OTHI~WI8E NOTI,IID 
••• 2.S. 0~ THE o•o£~ 

TOTAL IUT NOT LEII THAN 83 

• • • WA.RANTV • • • 
YOUR HARDWARE ~URCHAIE 18 COV«~«D av AN "CM •o DAY, 
L IMI TE D, ~A~TI AND LAID~ WAAAANTY 0~ THI WARRAN TY D' 
THI ITI:OO'I N•NUAACTUAEA CON,INN YOUA CO~I~AIE WHEN 
PLAC I NI AN OADIN, CO, III 0' THI WA~NANTV A~l •IIAILAILI: 
ON IUIIUEIT. 

MIDWEST COMPUTER WHOLESALE 
PO BOX 39278 DETROIT. MI. 48239 
TELEPHONE ORDER LINE C313J sas-3040 
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**** 
1'he Reader's Guide to 
Microcomputer Books 
Michael Nidta and Ronald Petrusha 
Goldea-Lee Book 
1000 Dean St. 
Brooklyn, NY 11238 
Softcover, 410 pp. 
$9.95 

by Eric Grevstad 
80 M'ICI'O staff 

~ ,C"ichael Nicita and Ronald Petrusha 
lT.Ihave reason to be proud. They've 
read over 400 of the computer books 
flooding the market, assessed each 
one's strengths and weaknesses, and 
compiled a helpful, perceptive guide for 
readers ranging from novice micro 
shoppers to MC68(XX) Assembly-lan
guage programmers. 

They're sometimes more pleased with 
themselves for being cute than for their 
good work, but that detracts only 
slightly from this guide's value. 

uWhile the 100-point scale 
is a handy shortcut, 

the guide,s merit 
rests in the reviews. ,, 

numerical rating from 10 to 100 (award
ing IOOs to only four books, including 
David Lien's The Ba5ic Handbook and 
Lewis Rosenfelder's Ba5ic Fa5ter and 
Better & Other Mysteries) . 

Besides title, author, publisher, and 
~--------------i price, each entry lists page count, size, 

The Reader's Guide to Microcom
puter Books rates books on six topics: 
computer introductions, CPUs, oper
ating systems and hardware design, pro
gramming, software and applications, 
and specifiC micro systems. The latter 
sections are subdivided to let you, for 
instance, fmd books on Basic or Pascal 
rather than hunt through all language 
entries. 

VisiCalc and word processing get sep
arate mention in the software category, 
and TRS-80, Apple, IBM, Atari, Com
modore, and Timex owners can tum to 
their sections of the systems chapter. 

The guide's format is laudably com
plete. In addition to a short review, 
Nicita and Petrusha give each book a 

and ISBN number-everything a book
seller needs to order the volume you de
sire. The guide includes indexes by title, 
author, subject , and rating, and even 
suggested stock lists for owners of 
small, medium, and large bookstores. 

While the !~point scale is a handy 
shortcut , the guide's merit rests in the 
reviews. As they're limited to a few par
agraphs, Nicita and Petrusha some
times bounce back and forth abruptly, 
praising a book's good points and then 
adding reservations about its flaws. 

This flip-flopping in the name of fair
ness is most disturbing in reviews of 
books that fall in the middle range of 
their scale (roughly between 60 and 80 
points). 

But their assessment of each book's 

<&nib Jlug an TRS-80+ MOO I, Ill, COCO, 
TIMEX 1000, OSBORNE, 

Tl99/ 4a otherS 

Eliminate disk reboots and data loss due eo ox•
dized contacts at the card edge connec1ors. 
GOLD PLUG 10 solders to the board edge con· 
nector. Use your existing cables. (if gokj plated) 

GOLD PLUG 10 Mod I Mod Ill 

GOLD PLUG 10 Mod I (6) 
Keyboard/EI (mod I) 
lndMdual connectors 
GOLD PLUG 10 Mod Ill (6) 
lntemaJ 2 Drive Cable 
Mod Ill Expansion port 

$44.95 
15.95 
$7.95 
48.95 
29.95 

9.95 

COCO MODULE INSTALLATION AVAILABLE 

COCO Disk Module 

coco Disk Module (2) 
Ground tab extensions 
Disk Drives (all R. S.) 
Goki Disk Cable 2 Drive 
Four Drive Cable 

extensions 
~ 

$16.95 
INCL 

$7.95 
29.95 
39.95 

The ~ :F'I.m, 8J e:xtems the existi~ 
can:Eehon 1/ 2 • 'nle ~ tab extemiom 
extern the grrurrl tats 'f/Z' to contact the 
~ clirs. 'nle grrurrl reduces the RFI 
uterfereme to the manit or. 

The Gold Plug 80 

USA~ $1.45 C:.VW.. Sol. 
FONign $7. TEXAS 5'!l TAX 

GOLD PLUG 80-E.A.P. COMPANY .... 216 

P.O. Box 14 Keller, TX 76248 (B1n 498-4242 • • ~ T,., Corp 
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best audience, whether elementary com
puter students or S-100 interface archi
tects, is exceUent, and their knowl
edge-or at least the range of topics on 
which they're willing to express opin
ions-is encyclopedic. 

The reviewers praise Thomas White
side's Computer Capers, a 1978 book 
about mainframe embezzling schemes, 
and general-audience works such as 
Tracy Kidder's The Soul of a New Ma
chine, as weU as more technical entries. 

Thomas Crowley's Understanding 
Computers (1967) is "an almost archae
ological curiosity," to be "avoided for 
its technological obsolescence," but at 
the same time is "a rare window into 
an earlier generation of computer tech
nology." 

Also, Nicita and Petrusha are concise 
and witty writers. They say of an other
wise respectable work, "CP/M Simpli
fied is at times CP/ M disorganized." 
Dismissing Dune author Frank Her
bert's Without Me You're Nothing, 
they quip, " We can only hope that [this 

• DISPLAYS CORRECT SPELLINGS: 
If you don 't know the correct spe II i ng. 
EW will look it up for you. a nd d isplay 
the dict ionary. 

• VERIFIES CORRECTIONS: If you 
th ink you know the correct spell ing of 
a word. EW wi II check it for you before 
making the corrections. 

• HYPHENATES AliTOMATICAILY: 
I Optional •. Inserts discretionary hy· 
phens throughout text. 

• GRAMMAR & STYLE CHECKER: 
1 Optiona l I. Ide ntifies 22 types of com· 
mon errors. Makes suggested cor· 
rections with the stroke of a key. 
Runs within EW. 

• 50,000 WORD DICTIONARY: t..:ses 
only 2 ' ~ bytes per word; add as many 
words as you wish. 

• FAST CORRECTING: In as little as 
30 seconds, Electric Webster can return 
you to your Word Processing program . 
with your text fully corrected and on 
your screen. 

• INTEGRATES: into II different word 
processing programs: Wordstar, Spell· 
binder, Newscript. Lazy Writer. Super· 
Scripsit , Scripsit , Electric Pencil , Copy 
Art, Superscript. Zorlof. a nd Magic 
Wa nd I specify 1. Begins proofi ng at the 
stroke of a key; returns you to word 
processing a utomatically. 

u ••• the authors . .. clearly 
relish every opportunity 

to lash bad books 
with smart remarks., 

book] is not the beginning of a new te
tralogy." 

Herbert's not the only author who 
draws their scorn by trying to cash in on 
computers without caring about books' 
quality. T.G. Lewis' How to Profit 
from Your Personal Computer, there
viewers say, should be titled How to 
Profit from Writing About Personal 
Computers by Including the Word 
"Profit" in the Title. 

This is fun , but it grows a little tiring. 
"We make no apologies for the some
times acerbic opinions expressed in this 
flfSt edition," the authors boast in their 
introduction, and they clearly relish ev
ery opportunity to lash bad books with 
smart remarks. 

n-

\i Electri~l 
\\ Webster I 

~ 

uThe Cadillac" 
of spe IIi ng checkers 

80 Microcomputing , 9/82 

VOTED #1 : If this sounds too good to 
believe. you don't need to take our word 
for it. Take the word of t he thousands of 
80 Micro readers who voted Electric 
Webster the #I spell ing checker ~ 1/83l. 
Take the word of t he scores of profes· 
s ional spftware reviewers who have raved 
about Electric Webster. Or. ask your local 
compute r or software deale r for a dem· 
onstration. a nd see for yourst> lr. 

REVIEWS 

Explaining their rating system, they 
say that a score of 90-100 means "excel
lent," ~90 "superior," and 10-40 
''the best thing about these books may 
be the reviews." 

But, if you can tolerate the authors' 
vanity, the Reader's Guide is a valuable 
reference work. No one will ever be in 
the market for every book reviewed 
here- there are 29 specific TRS-80 
books, plus Z80- and language-oriented 
works that Tandy owners might 
use-but someone could conceivably 
use this book to decide which introduc
tion to computers to buy, then what 
software guides to buy after getting a 
micro, and fmaUy the best books to help 
in advanced programming and hard
ware practice. 

The average micro owner, Comput
erworld says, will buy eight books as 
weU as peripherals and software. If 
you're a beginner, the Reader's Guide 
deserves to be your first. If you're a vet
eran, it might deserve a place as your 
ninth.• 

ACCLAIMED: 
"" Electric Webster is the be:-;t. Just read 
a ny revit!W in a ny magazine and I don't 
believe that you will find even one dis· 
agreement to that statement." CINTUG. 
Cincinnati'$ Users Group Mag .. 418.1 

"In my opinion, the perfect combination 
is Correcting Electric Webster wi th the 
hyphenation a nd gramma r add-ons. To 
my surprise. it fills every reasonable 
expectation. It is fast, easy to use a nd 
accurate." Desktop Computmg, 12/82 

Performance "Excellent~; Documentation 
"Good"; Ease of Use "Excelle nt"; Error 
Handl ing "Excellent". /nfo World, 8/82 

LOW PRICES: 
TRS-80 Electric Webster 

w/Correcting Feature 
Hyphenation 
Grammar & Style Checke r 

CP/M or MS/DOS 

$ 89.95 
$ 149.95 
$ 49.95 
$ 49.95 

Electric Webster $l09.95 
1 includes Correcting Feature 
and Hyphe nation Optionl 
Grammar & Style Checker $ 49.95 

CORNUCOPIA 
SOFTWARE 

(415) 524-8098 

Poso Offko Box b I I I Alt..ny. C•hlomi.a 94701> 

..-45 
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*** 
Draw 
$29.95 

***** 
Kwikdraw 
$74.95 
Lichen Software 
6603 N. Lee St. 
Spokane, WA 99207 
Model m, one dioik drive 
48K, TRSDOS 1.3 

by Tho~ L. Quindry 

D ra. wand Kwikdraw are screen edit
ing programs that let even novice 

users create and simuhaneously display 
both graphics and text on either a screen 
display or an Epson MX-80 printer (ex
cept the MX-80 with Graftrax Plus). 
While both are good programs, Kwik
draw is written in machine language and 
is faster and more versatile than Draw. 

Each program comes on a data disk. 
While you need only one disk drive to 
use either program, you need two disk 
drives to transfer the programs to a 
TRSOOS disk. 

You can easily combine text and 
graphics in either Basic or machine-lan
guage programs. Draw offers adequate 
but minimal drawing capabilities; K wik-

draw offers two or three times the versa
tility and much greater speed. 

Draw 
Draw provides 20 commands. You 

use the arrow keys and numeric keys 
1-9 to position the cursor. The numeric 
keys locate the cursor at positions rela
tive to the key's location on the key
board; for instance, the 5 key positions 
the cursor at center screen. 

The arrow keys display information 
according to how three display keys are 
set. The V key generates a conventional 
display of white on black, the I key dis
plays inverse video, and the N key al
lows the cursor to move across the 
screen without affecting the display. 

Draw's most useful command is for 
circle drawing. It produces circles of al
most any diameter and obviates the te
dium of trying to draw circles freehand. 

Draw's fill command is another use
ful feature. It fills in areas of the display 
in either black on white or white on 
black. Switch between these two modes 
with the Reverse Screen command. 

To draw diagonal lines, you have to 
specify the beginning and end points. 
Other commands let you draw horizon
tal or vertical lines to the screen edge or 
the nearest intersection of the same spe
cified color. 

You can also specify the character 
mode to add text to your display. In the 

character mode, it's fairly easy to en
ter commands and return to the graph
ic mode. 

The @ key acts as a control key for 
commands. You can also enter all the 
available Model III special characters 
by special command . 

You can load your display into an 
ASCII disk file to save it for later re
trieval. You can read this file from your 
Basic program, and so transport your 
art work to another program. You can 
also insert a display into machine lan
guage programs, but that's beyond the 
scope of Draw's instruction manual. 

With Draw, you can overlay any saved 
ftle over an existing display. By creat
ing modular shapes and patterns in dif
ferent files, you can overlay them for a 
more interesting effect. You can always 
undo the display if you' ve saved the 
original. 

If you want a printout of your dis
play, you have a printer selection of 
TRS-80 mode or MX-80 mode. Draw 
uses the TRS-80 graphic capabilities of 
the MX-80 printers. 

The mode you select depends on your 
printer's interior switch settings. You 
can set the Epson switches to either 
mode. Epson's TRS-80 mode recogniz
es the graphics character codes in your 
TRS-80 manual. 

The MX-80 mode recognizes the 
graphics character codes as having a 

F'lgUre 2. Space city mural is three screen displays drawn sideways and printed continuously. 
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REVIEWS I 
value of 32 higher than the TRS-80 
graphic characters. You get the Epson's 
most useful mode if you use software 
and switch selection to choose MX-~ 
mode. 

When you give the command to line 
print the <mp]ay, Draw's C'UITeJlt printer 
default settings appear. The printer 
mode you're using determines the avail
able settings. 

You can change the settings for con
densed character, nonnal, or double 
mode, and for emphasized or double
strike. The double mode is actually 66 
characters per inch (cpi) rather than 40 
cpi. The condensed printing mode has a 
printout <mplay that closely approxi
mates the video screen display. 

Now you can choose to start the 
printout flush left, centered, or flush 
right. A good error-checking routine 
tells you when you can't use a printer 
setting. 

Unfortunatdy, you can't set the 
MX-a> or T~ mode .at ttm time. 
You must make that selection at the ear
lier stage of the program. 

You'll probably need to read Draw's 
21-pase manual only once. It explains 
the commands adequately, and the pro
gram is user friendly. 

While creating your graphics display, 
you can return to the menu at any time 
to call up files that give you helpful in
formation. One such ftle provides all 
the ASCII codes and indicates what ~ 
pears on the screen if you use the special 
character command. 

You can draw cirdes or change the 
printer mode only from the menu. After 
you fmish using the menu, Draw re
stores your graphics screen. 

A program listing in the manual 
shows how to use your displays in a Basic 
program. I don't know why this listing 
isn't on the ~k as a user convenience. 

In addition to the seven files that 
comprise Draw, the disk contains 10 
sample d6play files and a ~Jay fiJe 
that illustrates the fiD routine. 

The greatest inconvenience in pro
gramming with Draw is that you must 
protect high memory. You must re
member what value to set since no re
mark statement in the program indi
cates that value. 

I've corrected this in my copy by add
ing the foUowing line to Draw, then sav
ing the modified program: 

SPOKE 16561,252: POKE 16562,216 : CLEAR SO 

2,000 new prograMs for your 
TRS-80~ 12. 

CP/ M is the runaway 
leader in disk operating 
systems. but until now owners 
of Radio Shack computers 
have been locked out of the 
thousands of useful programs 
that operate on CP/ M. 

Now you can put the power 
of CP/M into your Radio 
Shack TRS-80 II, 12, or 16, 
and be able to use all the 
popular and useful software
and hardware- that has been 
previously out o f your reach. 

Use•nyprint.r. 
Instead of being chained to 
Radio Shack hardware. you 'II 
be able to add a video terminal. 
any printer (serial or parallel) 
and several Winchester 
hard disk drives with storage 
up to 80 megabytes. 

Uses ot~ly S.SK of memory. 
Since our first version 

went on the market in 1980. 
we've condensed and refined it 
into a compact. easy-to-use 
system enjoyed by thousands 
of users. 

Besides the standard Digital 
Research CP/ M manual. 
you'll get the 250-page manual 
we've developed through our 
long experience in adapting 
CP/ M to Radio Shack com· 
pulers. Our manual has lots 
of examples and an index 
and glossary. 

You'll have your first working 
disk in ten minutes. 

Only $200. 
The floppy disk version of 

Pickles & Trout CP/ M is S200. 
The hard disk versions (fo r 
Tandy. Corvus. and Cameo) are 
S250, except for the multi·user 
Cameo. which is S400. 

----------I MMt CP/M fer bdio SUck. 
Name ______________________ __ 

I Address -----------------------

City--------- State ___ Zip __ __ II Phone ______________________ __ 

or send us your business card. I Pickles & Trout' . P.O . Box 1206. Goleta. 
CA 93116 I~SI 685·4641 

I 
I 
I 
I 

~~---------- .. TRS·)() 11 Radio Shu ·k Tandy Cnrpo ra1ion . CP.' M .. Di1.:ital Rcseau ch. 
Pickles & Twut • Pocklcs & Tr,•ut. C 1~11.1 Pickle> .~ Trout 
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Draw works very well, and meets the HK wikdraw offers much the buffer for printing. You can do all 
needs of the casual programmer. It's more control than Draw. ,, this before the current printing opera-
painfully slow, but it provides an alter- tion is complete. 
native to a more expensive graphic and Kwilcdraw has three me saving op-
text editor program. tions. In addition to an ASCII flle, you 

Line printer control is better with can save the display as a Basic subrou-
Kddnw Kwilcdraw than with Draw. You can tine file or an object code me. The three 

Kwilcdraw is faster, more powerful, print specified buffers 00 the screen dis- ftles load back into the Kwilcdraw pro-
and more expensive than Draw. Draw- play. Printing any of the buffers is a gram without conversion. 
ing a large circle takes only a few sec- t----------------4 You can merge the Basic subroutine 
onds with Kwilcdraw; Draw needs one with your Basic program and call it. The 
to two minutes for the same task. Kwilc- ASCII file is called from Basic in much 
draw includes all Draw's functions, and the same way as in Draw. The object 
many more sophisticated capabilities. code file is placed anywhere in memory 

One useful command moves one f.g- for later use by your Basic or machine 
ure, text, or the entire display to another language program. 
location on the screen. For example, The manual gives examples of each 
you can move a cloud from the left side type of file. Four examples are on the 
of the screen to the right side without al- disk as demonstration programs. You 
tering the rest of the display. can easily incorporate these dernonstra-

The wraparound feature lets you put tion files into your program to save typ-
half of the cloud on each side of the ing and eliminate keying in errors. 
screen. Another option moves the out- Kwilcdraw offers much more control 
line of an object and leaves its contents than Draw. As in Draw, you display 
intact at the original location. You can programming information on the 
also duplicate an object and leave the screen to give you the command codes 
original in place. available or the current settings for the 

One command shifts the whole controls. 
screen right, left, up, or down. With this If you don' t like the default settings 
corrunand, you can reposition a symme- in Kwilcdraw, you can change them and 
trical pattern for different graphic effects. save your own file with the specified set-

You can save Kwikdraw displays in lings in it. You do the same for printer 
two ways: to a disk file or to memory settings. 
buffers. You can save up to 10 displays The manual for Kwilcdraw is 54 
in memory. Kwikdraw will overlay any pages and full of infonnation . 
of these displays or one from a disk fl.le Kwilcdraw is very user friendly, so 
on the current screen display. With you'll probably read its manual only 
Kwilcdraw's settings, you detennine once also. 
which part of the overlay dominates I find no major fauhs with Draw or 
when the display characters or graphics Kwilcdraw. Some idiosyncracies do ex-
conflict. ist. Using Draw for circles that don't re-

The JuxtapOse routine places any side entirely on the screen can produce 
buffer displays over the screen display, some unexpected results. 
but not permanently. The buffer you se- Using the routine to move a figure 
lect for juxtaposing flashes over the outline without moving its contents 
display. sometimes causes problems. Also mov-

You can use this feature to copy part ing a fJgUre that extends to the edge of 
of the display from the buffer to your the screen doesn't always work. After 
screen display manually or to see how you experiment, you'll learn what to ex-
the combination might look. I fmd it f'ilzn 3. Window commtlltd shifts symn-retrica/ pect and how to avoid any surprises. 
useful to juxtapose a buffer to see what display for dif/t~W~t <fftcts. If you expect to use graphics displays 
it contains before I save my current only on a limited basis, Draw is a good 
screen display to it. bargain. If you plan to use extensive 

One feature of Kwilcdraw reverses the background operation. You select which graphics displays, spend the extra moo-
image of your display around a hori- buffers you want printed, then return to ey for Kwilcdraw. Both are good pro-
zontal or vertical axis. I'd like a com- the screen display or perform any other grams and will serve you well. 
mand that provides a mirror image of function while printing resumes. Nearly any display you create with 
the left side of the screen on the right You can even change the contents of Kwilcdraw you can also create with 
side without eliminating the left side. the buffers you've selected for printout. Draw. It just takes longer with Draw 
Then you'd get some great symmetrical After a buffer has been printed, you can and requires more ingenuity to ac-
or kaleidoscopic designs. fill it with another display and reselect complish the same results. • 
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Radio Shack Model4, Tandy!Radio 
Shack, One Tandy Center, Fort 
Worth, TX 76102, $1,999. 

" .. . the Model4 is a very power
ful, flexible computer system. It can 
be used equally as well in a home as 
in a place of business. Either way, it 
is well worth the ... price." Interface 
Age, September, p . 79. 

'I'M 0/flcllll Silicon Valley Guy 
Handbook, Patty Bell and Doug 
Myrland, Avon Books, New York, 
NY, lOS pp., $3.95. 

" ... the authors have managed to 
produce a gentle and surprisingly 
sensitive spoof of the stereotypical 
computer wunderkind lurking about 
laboratories and back rooms .. . : 
average-looking, bespectacled, his 
pale-blue polyester trousers a trifle 
too short, a wrinkled corduroy jack
et (tan, of course), and a plastic pock
et protector abulge with writing im
plements. And an lD badge. And a 
clip-on tie. And a beeper on his beh. 

" ... About the only people who 
won' t appreciate it are in-house sys
tems analysts, programmers, field 
engineers ... " Personal Computing, 
September, p . 164. 

CoCo-Cooler, Rem Industries Inc., 
9420 "B" Lurline Ave., Chatsworth, 
CA 91311, Color Computer, $39.95. 

" .. . Thank goodness for CoCo
Cooler, a cooling fan from Rem In
dustries. 

" ... If you use your Color Com
puter for serious functions such as 
word processing, programrriing, or 
setting high game scores, you should 
invest in a CoCo-Cooler. The rea-

sonable price of $39.95 may save you 
from your next system crash ... '' 
Creative Computing, September, 
p. 64. 

The Cmnpum Comp Book, Yellow 
Springs Computer Camp Inc., Yel
low Springs, OH, 127 pp. , $12.95. 

" .. . There's no quarrel with the 
information in this book . .. . Even 
educators and planners interested in 
establishing an extracurricular activi
ty could gain a wealth of ideas and 
insight from The Computer Camp 
Book. 

" ... Sounds like a fme book, 
doesn't it? It is, if one stops at con
tent and organization and has no in
terest in the quality of the physical 
product. . . . the overall design sug
gests a cheapness unworthy of the 
book." Personal Computing, Sep
tember, p . 167. 

Martbn Plltrol, Melbourne House, 
Dept. CS 347 Reedwood Drive, 
Nashville, TN 37217, Models I and 
III, 32K, $19.95 disk, $15.95 
cassette. 

"You man a sophisticated land 
rover that just happens to be well 
armed and highly maneuverable. 

" ... The object of Martian Patrol 
is to explore various sections of the 
planet surface. . . . As you bounce 
along the surface you must avoid 
large craters, outcropp~ of rocks, 
and land mines. . .. Combine an of 
these hazards with concentrated air 
attacks from enemy ships, and you 
have one heck of a game." Creative 
Computing, September, p. 161. 

'l'belmnls Md Tbeslurus Balder, 
Refware, POB 451 , Chappaqua, NY 
10514, Models I and III, $89.95 and 
$149.95. 

" ... is Refware's Thesaurus genu
inely practical? ... I don't think so. 

" . . . Some TRS-80 owners will en
joy the novehy ... while others will 
howl about the price-more than 10 
times the cost of a Roget paper
back." Popular Computing, Sep
tember, p. 197. 

Moptown, The Learning Company, 
Follett Library Book Company, 
4506 Northwest Highway, Crystal 
Lake, IL 60014, Color Computer, 
16K Extended Color Basic, $45 disk, 
$40 cassette. 

" . . . The Moptown program is a 
series of eleven learning activities, 
each designed to be progressively 
more difficult. Students from ages 
six to thirteen will have a challeng
ing experience working through the 
Moptown activities. 

" .. . As the activities progress, the 
students must learn to identify dif
ferences and patterns, and develop 
strategies to solve more complex 
problems." The Color Computer 
Magazine, September, p. 115. 

Penpin, Displayed Video, Ill Mar
shall St. , Litchfield, MI 49252, 
Models I and III, 48K, $19.95 disk, 
$15.95 cassette. 

"The graphics in Penguin are 
cute, and the gameplay is light
hearted, but the sound effects are 
defmitely lacking in intensity and 
complexity. . . . Penguin is still a 
quality game that deserves a place in 
any software library." Creative 
Computing, September, p. 158. 



PRODUCER 
The Professional Pro ram Writer . ..-5& 

What has your computer done for you 
lately? You bought it to be a powerful and 
t ime saving tool. But if lack of good 
software keeps you frustrated and makes 
you r computer an expensive and idle 
gadget, The PRODUCER is here to solve 
your problem. 

Now you can design and produce 
professional quality programs that meet 
your exact specificat ions and you don't 
even need to understand program ming at 
all. 

THE PRODUCER IS A SOFTWARE PACKAGE 
THAT WRITES PROGRAMS FOR YOU. 

Even though you have no knowledge about how to write 
p rograms, you can now create impressive, sophist icated 
and functional software to manage your data. You answer 
simple Eng lish questions, draw your sc reen on your 
monitor exactly like you want it, and The PRODUCER 
writes the entire BASIC program by itself. 

THE PRODUCER WAS DESIGNED FOR MICRO 
COMPUTER OWNERS WHO CAN'T FIND THE 
SOFTWARE PROGRAM TO DO WHAT THEY 
WANT IT TO DO. 
You may never need to buy another computer p rog ram to 
store and retrieve information , perform calculations on 
your data and get displayed and printed reports. The 
PRO DUCER can create customized software of t ruly 
p rofessional quality . 

The PR ODUCER makes the micro computer a useful tool 
to the novice and saves many hours of prog ramming time 
for t he experienced computer professional. 

IF YOU ARE A NOVICE 
The PRODUCER can make you feel l ike a pro. The Basic 
code is written for you . You push buttons, answer 
questions and watch the program develop in th is 
remarkable process. 

IF YOU ARE A PROFESSIONAL PROGRAMMER 
The PRODUCER can be the time-saver you need to 

increase your productivity and make your job easier. The 
PRODUCER provides many of the advanced features 
found on products that cost many thousands of dollars 
more. You'll be proud to show your cl ients the 
p ro fessional q ual i ty p rog ram s c rea ted by Th e 
PRODU CER. 

Listen to what one of our users wrote recentl y : 

The PRODUCER has proven to be the grmtest. I use:t to 
spen1 70% ojmy time writing progtWIIS to cnnt.e, rmin.titt, 
sort. and list dan No More. lkl.ys and weeks of 
prugtWIUIIing are 110W re:fucat to minutes cn1 hours. The 
PRODUCER has in.crms8:t the proc:luctivity ojmy rustoot 
sojb.J.xlre finn by 400%. This product is in a dass reservEd 
.for the best. A. Capelle. Northbrook, Illino is. 

HOW DO I LEARN TO USE THE PRODUCER 
In each TRS-80 version , we have provided a systemat ic 
guided tour of The PRODUCER program generator 
process. For the Model I and Ill , an audio cassette tape 
tutorial is part of your package. One of your fellow 
PRO DUCER ow ners talks to you as you go through the 
step-by-step lessons. The tapes not only teach you the 
operating process, they enable you to actually create a 
program of your own design while you learn. 

We have provided over 200 pages of thorough 
documentation in The PRODUCER Reference Manual, 
but we encourage you not to read the manual until after 
you have completed the tutorial. We've had many rave 
reviews from our users, like this one from S.R. Foster of 
Pensacola. Florida: 

The tut.ort1l uns an eu:eUent struter. It ma.bla1 me to get 
at wlttt it withou.tdays and days ofnu1ing. VeryhelpjW.. 



WHAT DO YOU GET 
WITH THE PRODUCER? 
You will be impressed with the 
professionalism of the PRODUCER 
package: 
DISKETTE(a) con taining PRODUCER 
Program Development System. 
REFERENCE MANUAL of over 200 pages of 
extensive. easy to read . well organized 
matenal Attractive hardback 3-ring binder. 
Color keyed Index tabs separate the 
chapters. Comprehensive alphabetical 
Index refers to spec1fic chapter subsections. 
QUICK REFERENCE CARD 
REGISTRATION CARD 
TUTORIAL SESSION Including audio 
cassettes and detailed follow-along outline. 
written and produced by fellow PRODUCER 
user. 
FREE HOME INVENTORY MANAGE
MENT PROGRAM ($59.95 value as a 
sample) allowing you to use a finished 
program immediately. 
ONE YEAR SUBSCRIPTION to the 
PRODUCER newsletter 
TOLL FREE NUMBER for technical 
assistance. available only to registered 
PRODUCER owners. 

Pictured are the components of the Model Il l version of The PRODUCER. Other versions may vary slightly. 

HOW THE PRODUCER WORKS 
We th ink you will be impressed with the ease of 
operation and the amazing versatility of features 
you get with the PRODUCER. Here is a step by step 
overview of the program writing process. The 
screen shown is an unretouched photo of the 
Master Menu from which each of these steps is 
selected. 

Planning Your Program 
The PRO DUCER provides a helpful plann.ng form you can print on your own pnnter It 
helps you Otg.anize your thoughts to create a tltlor made p rogram to meet your needs 

Creating The Screen 
Vtstble on your mom tor wtll be the screen where tnformauon weN be entered, edt ted and 
disOiayed There are stx simple steps to foUow in creahng your screen 

1. Draw Your Screen 
Ustng the arrow keys construct the screen in anyconfigu rahon you destre Wtth stngle 
keystrokes. enter large graphiC letters and borders. Edit at w ill unt1l you are sa11st1ed. 

2. Define Message Areas 
Select on oreo of your acreen where The PROOUCER me ... gea to you wtll appear. 

3. Define Input Fields 
Tho PRODUCER woll oak you questoona about the areaa wnero you wollenter the dato. 
You specify the length of IICh oreo or field, as well as acceptable ctooracters on eoch 
field 

4. Define Display Fields 
Locate the dosplay fielda anywhere you want on your acreen. TheM stoow the rea una of 
the c.lculationa you want modo on your dota 

5. Define Custom Prompts 
You select an area where help messages to yourself can be dosplayed 

6. Save Your Results 

PPESS (A) )P (:j' TJ 
SE.E·: T t•ES :11£: "i:NU 

0 Editing Basic Data 
1. Edtt any part of The PRODUCER pr09ram you have created -- screen held names. 

lengths, prompt areas. etc 
2 Type In any help message you want as a custom prompt to help you operate the 

program. 
3 Eas•ly create calculations for your program us1ng actual tiefd namH. You can use 

the contents of any numenc field and all math operat•ona enc ludlng too•cat operators 

o Making Basic Code 
Press a key. sit back and watch The PROOUCER do all the work ol creattng BASIC 

code tor your program You can see the program lines appear on your screen 
Complete error checktng 15 done for you 

0 Building Reports 
V~rtually any report es avaetab&e to you thru our NEW tree form repOrt generator It 

works w1th any stze paper You are aUowed up to 100 calculat ions W'lth•n the report 
You can spec•fy exact positfOn of any text 1ntormat•on to any posthon on your paper 
(even prepnnted forms. checks. etc.). A n amaz1ngty versa tile toot 

0 Building The Program 
Put the l lnlahlng touches on your program by selecting cursor type, size. ll.,hlng 
lpeed, auto mouagea. cuatom logoa. etc. After your aelection• hive been made. preaa 
a key and your entire finished program ia crealed In leas than 5 minutes. That's all there 
Ia to thl1 remarkably simple pr09ram generation process. 



TECHNICAL INFORMATION 
The PRODUCER provides many advanced features whicn allow you 
to do " magic" with the programs you create. 

·use the full screen (all lines and column positions) 
·create a professional well organized screen with graphics 
·save up to 9 separate screens in memory at one time and get 

instant access to each 
·Move the cursor to any location on the screen 
·Replicate bars/lines/graphics to define certain screen areas 
· Access an instantly available Help Menu of all Screen 

Editor commands 
·Insert and delete any character with a single keystroke 
·clear or erase selected areas of any screen 
·Insert and delete whole lines on the screen 
·center any text on the screen 
·Move any rectangular block of text anywhere on the screen 

(block move) 
·create titles with a single keystroke large graph ic letter alphabet 
·Move portions of screens between different screens (cut and 

paste) 
·save any number of screens to disk at any time 
·Recall any screen f rom disk any time 
·create BASIC lines to re-create any screen 

FILE and RECORD HANDLING 
· Rapidly access records with BTREE File structure 
·search for a record with only the first few letters of the 
name or key (partial key) (Example: locate PRODUCER by 
typing PR) 

·Recall and edit duplicate and multiple keys (Example: Several 
last names may be the same on a file and you can find 
and edit them individually 

·Fully edit any part of a previously entered record 
·Recover unused space automatically upon deletion of a record 
·Enter data very fast with the special batch mode 
·Recall immediately any record after it's been entered. 
eliminating time consuming sorting and indexing 

·Rapidly access any record anytime (2-4 seconds average) 
•Globally search and replace data in certain fields in 
selected record range 

·Automatically rebuild any file to meet new specifications. No 
need to re-enter data when a file needs to be restructured. 

· Balance any BTREE file automatically to reorganize and speed 
up file access time 

·Recover from power failure and easily rebuild files that have 
been damaged . Avoid laborious re-entry of long data files 

SCREEN ORIENTED INPUT 
and EDITING of DATA 
·Insert and delete characters at any position in any field . No 
" back to start" retyping of data 

·Move forward or back to previously entered fields to edit 
using the arrow keys. Totally non-destructive cursor. Does not 
require re-entering of each data field 

•Move with in any field using the arrow keys 
· Move instantly to any f ield with Control G command 
•Exit from inpuVedit mode at any point allowing immediate 
escape from data entry mode. Allows partial information to be 
entered for each record without the annoying, time 
consuming need to press ENTER for each blank field not used 
at the time of entry 

·Duplicate field information from a previous record with one 
keystroke. No need to re-enter duplicate information. 
addresses. etc. on consecutive records 

·view a custom prompt, your own custom reminder or help 
message for each field with 1 keystroke 

·verify each character typed automatically 
· Enter data as fast as you want . even if you are a speed typist 
·view visible display of automatic field length restrictions 
·view prompts for each field showing number of characters 
allowed 

PRINTED REPORTS 
·create up to 9 separate reports at a time in a finished program 
·Generate any number of reports you want (no limit) 
·select reports by name from a report menu in the program 
•Select from six different automatic report formats including 
custom mailing labels 

·Instantly print reports by key with no time consuming sort 
necessary 

·sort and print any other (non key) field with the last machine 
language sort 

·sort only records that meet your search criteria 
·sort on more than one field if desi red 
·use any restrictions or search criteria to determine which 
records will be included in a report 

·use any number of multiple search criteriea (including logical) 
(Example: You can search for all the males who are single. 
and drive a car that are over 24 years old but less than 
35 years old 

·send any special command to your printer before or after any 
report 

·specify any line length needed and any page length desired 
·select single line or multiple lines per record . even one page per 
record 

·Total any fields during the report (running totals) 

FREEFORM REPORT GENERATOR 
·specify column and row of every heading and field 
·Allow up to 100 of interfield calculations. even string 
calculations 

·Include any text anywhere on the screen 
·Keep sub-totals on any field and print at any time in any format 
·Format any numeric fields anyway you wish 
•Print reports on pre-printed forms. checks. etc. 
·create form letters with merged field data. with no word 
processing necessary 

·Put any field anywhere on the page. No limitations 

ADVANCED CALCULATIONS 
·Globally recalculate any field in any or all records. 
(Example: If fi le is a list of gold assets and the spot price 
changes. each separate asset may be recalculated with 
a new value for the spot price) 

·use all math operations including exponentiation and 
trigonometry 

·use logical calculations such as And. Or. Not. etc. 
·use any level of parenthesis in calculation formulas 
· save results in any field and display results in any field 
·store temporary results in several extra memory slots 
·Pass calculation results between records 
· Determine the exact order of calculations 
·Display or save results at your option in the finished record 

OTHER ADVANCED FEATURES 
· Ed it any part of any program without starting over or redefining 
the entire program 

·create screen and input modules only (for professional 
programmers) 

·create Calculate-only programs with the easy desk-top super 
calculator program 

·Design custom logos for your program 
·control cursor type. size. flash speed. etc. 
·Design custom prompts or help info for any field 

YOU ALSO GET 
.FREE 1 year SUBSCRIPTION to PRODUCER Newsletter 
· TOLL FREE assistance number for all registered users 
·REFERENCE MANUAL of over 200 pages 
•FREE audio TUTORIAL 



WHAT ARE PRODUCER USERS SAYING? 
We continue to receive testimonials from satisfied users almost every day. 
Here's a sampling of the feedback we are receiving: 

VERYimpres.iuel No matter how mucltl 
use~ PRoDUCER. there is no doubt I got 
my money's worth. It is clear~ program. 
packuging and tutoriaL are deueloped 
with lots ~ thought. ... Very user friendly/ 
Congratulations/ 

R N. Fornes. Los Altos Hllls. California 

The PRODUCER package I received was 
excellent. The j(nest sqJtwo.re package I 
haue euer purchased. Far beyond my 
eqlectations. 

S. R Foster. Pensacola. Florida 

I thlnlc the PRODUCER will saue me so 
much time that U will glue me the time to 
do the more important taslcs that my 
business calls for and tM money I1l saue 
from not hauing to buy CCl1lned programs 
that are ouerpnced. Now with the 
PRODUCER I can write a program 
ouem(ght to do almost anything I want it 
to do and with written reports to boot. 
Talk about sauing time and money. I feel 
~PRODUCER will payfor u-IJwilh my 
j(rst three programs. 

S. Tornatore. Canastota. New York 

The PRODUCER is a uery irnpressiue 
software package. It is well worth the 
money. While other micro owrtDS are 
printing mailing labels. I am now selling 
them programs to use. I now haue more 
time to spend f!r!Joying m" computer. 

V. E. Ryberg. Bloomington. llllnols 

rm in loue with the PRODUCER. It's one of 
my fauortte programs. 

R. Selsback. Burlingame. California 

It was uery complete and professionally 
done. The pacla:l.ging and program seem 
to haue been thought out b(dore assernbl" 
and sale. The 'ualue' of ~ deal 
~g included was tM best rue 
seen tod.ate. 

G. Slusher. Martin. Kentucky 

Very ~essional paclmging. It f1Clue ~ 
feeling of getting your moneys worth 
before even running ~ program. .. Very 
easy to use and leaues uery,frw questions 
unanswered. . .As you can see. I like the 
PRODUCER and wa.s impressed with how 
troublefr- u is. 

A. C. VIncent. Napa. California 

Excellent. Aboue and beyond otMr 
software. 

R. Hapgood, Henrietta. Texas 

VERSATILITY 
The PRODUCER is the best au purpose 

program generator I haue used. (We haue 
tried almost all of them.) The generated 
code is bug free, weil commented and 
tdficient. 

R. A. Copella. Northbrook. lllnols 

I bought the PRODUCER to saue time. I 
feel ca/}able qf being able to write almost 
all programs I need The PRODUCER 
generated programs will saue a lot of time 
writing basic code and debugging. Using 
the PRODUCER I can write a good 
database type program using math 
calculation in about three hours. I don't 
haue to teil you how long it would talce 
writing the same program from scralch. 

S. Tornatore. Canastota. New York 

A special thanks to Roger and aLl ~you. 
You ue made my computing life easi6 
and better. M" JO year old can't waU to 
get his hands on t.he PRODUCER. 

J . D. Konltler. Columbus, Ohio 

DOCUMENTATION 
The Rrference Manual is a wortc ~ art. 

Not onl" is U attractiue and eos" to use. it 
is 1t0 weil organlud. documented and 
logtcally written that the manual is a 
rarity in the sqftware market place. 

S. R Foster, Pensacola. Florida 

One oj the best rue seen. We write about 
20 oolumes of material per year. Take it 
from a 'pro', {t 's good/ 

J . Crespi. Sherman OU.. California 

The PRODUCER R~er~ Manual is 
prop.ionall" written to prol/UU ready 
acess to easily understood answers to 
questions which arise during use of ~ 
PRODUCER. 

R. A. Copella. Northbrook. lllinois 

The R~ce Manual is supreme and 
superior to anything I halle worked with. 

R. A. Neuman. Okemos, Michigan 

Very well laid out and organiud. One of 
~ best rue seen. 

J . D. Konkler. Columbus. Ohio 

QUALITY 
Thank you for an excellent program. I 

agree that The PRODUCER wUI change 
~ entire concept of program creation in 
the future. But for now. you stand as the 
best data-ba.se·managernent-swstem I 
can buy. 

E. Sung, Vancouver. B.C. 

Your sJIStem reall" is Software of the 
Future. Your stqD'has insight others of us 
onl" dream of. Congratulations on a 
product of extraordina111 design. 

S . R Foster. Pensacola. Florida 

This is an excellent program. At this 
point I am total!" pleased. This is by far 
11\11 number one 1t0jtware and I will use it 
anywhere and everywhere I possibly can 
both personal and business. Once again 
congratulations to aLl ~ ~ people 
involued. 

R. A. Neuman, Okemos, Michi((lln 

Comparison shoi!Ping indicates ~ 
PRODUCER's supenortty to aU others. 
And I already own most of~ others. 

R. A. Copella. Northbrook. Dlnois 

Gtad to see you talce an interest in whot 
~ Q/ us hackers are up against. I think 
~ PRoDVCER will malce the software 
hackers upgrade their products to this 
hiQh leuei quaiU" of the PRODUCER. rm 
sure you realize that there is a lo t of 
garba.ge on the market. 

D. J . Smith, Lombard, lllnois 

I was impressed bsl ~ professional 
appearance oj your program. Other 
software I haw received were on copy 
paper and stapled into a boolclet with 
uery uague instructions. 

W. J . Mahaft'ey. Absecon. N. J . 

USE 
The program is almost idiot proof. 

J . Crespi, Sherman Oaks. California 

It is a uery.friendlyfrlnvJ and we will be 
working together for some time to come. 

R A. Neuman, Okemos. Mlchlpn 

Very easy to use and leaues uery few 
questions unanswered. 

A. C. VIncent. Napa. California 

The PRODUCER 
MODEL I version ...... $149.95 
MODEL Ill version . . ... $149.95 

Available FALL/83 for 
MODEL II ............. $299.95 
MODELIV . . ........... $199.95 
MODEL 12 . . .... . ... .. $299.95 
MODEL 16 .... ... ... .. $299.95 
MODEL 16 XENIX .. ... $499.95 
IBM - PC ........ .. .... $299.95 

PRODUCER 
SOFTWARE 
Box 1245 
Arlington, Texas 
76004-1245 

Texas 817-274-6998 

800-433-5355 



Through bar code lech
nolog, )OU l1lll input 

data faster and mo~ ef
r.cientb· than by keyboard .. 



RS232 SERIAL SELECTO·SWITCH 
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GRS232·AB 2·Woy Switch S139.95 
GRS232·ABC 3-Woy Switch $179.95 
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GP24-AB 2·WoySwltch $139.85 
GP24-ABC 3-Woy Switch S179.15 

CENTRONICS-STYLE SELECTO·SWITCH 
• SwoU:hts 1136- • Connotl0!1art ,...,... C..tO'Of'OCS 
PUT litO HKW'flllf f'WCI 

GCENT·AB 2-Woy Switch S199.95 
GCENT·ABC Switch S229.95 
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TEAC FOSSA COMPATI8i.l wn'H 
,.~ SHUGART SA4SS 

Nln... IUliOitf I'IIIU SIHGLf..SIDI.D' .... ~ DOU.li.SIDED; ...... 
• «JTrvU ._ ... ML·Z80 zao CPU $5.95 • 4 'Oi 

ML·8080A 8010AI808SA SS.8S • 40 
'""'' 

ML-8502 8502 (85XX) $5.85 '=:-.::.. -· =deftl.lly :t:= ~'!:~~0Pin-Outl ~ ·::t:-..ty 
~-----------------------------------1 °~M~ 

•• ,....,. .... oc 

BOOKS ..... NadeftMCMOIData ..... t 1tl11 . .... 
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..... ~ lil.Uh flOW. "'OM•, (~I W.• - ~.., .. Datt hok{IM:JI lt.H 
tl:J66~~Me .... 

30010 NatloNI~ .. HaMbool (t - 11.H 
C240 pao- P'I•At ... AW Ft.t & FM St6teo ~- ""'-

J0012 NatlonM 'AL Dtta aool (1112) IS.M 
tfNI)aOMI Ar;<~liOII holM, UNet .. ..,._ et 

J001:t DHtDat.hOir. (tlllt 11.11 
_., NO• '-1 CIOO'OCMIO'e a "'CCI4IOCIO't Cit>~ 

210IUO tnt.llfl__.,~taH•......_f1... St•M 
11'11 ~ Corl1• .._at ~toM,...,,._ A• loa 
"-Pf"'ll O.ta s~ ....... Dd'oet ~Migft .,Of,..110n 
Oft ~~ I M.tdl l.PI'OU ('"'()~a & ~· MIIII"'f-. 

.- See List ol Adllert•sers on Page 307 
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124.01 
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S20ts ...... 
UO.H 

• • 5NII'OW« .............. 
• I'Owl•rtiQ. 

•IZVDCe SA 
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• \!Ao'•eht lllba 

FOSSA ........... . .. $249.95 SA4S5 ...... . ....•... $2S9.9S 

..._ for y...,._, TtcMoloO'; -.a ~ ,.., ....... a NoeloOflty Y¥'100; neW.. ''" il'YQ to OWJrd -oe-""1 
""""'t:f\grl.l .. \IM M t 1-'~ ~ ~ad C\if'Mf OOI'IVO&t, .,. tO wet Of00tAII'II'I$IIc- Qrl. («tflC.tt ,.. 
quo.·~ •IVOC Color .,.... wto.te Color 1-..yc.,_~ l»dd. c~ • ·"' CAM k~ .....,.,.., 
..o.--1'1 •Nrt•'-• uble Md ~tea Wt1f!t 7 lbl 

Part No. KB270 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $79.9S each 

$10.00 Minimum Or<M< - U.S. Fundi Only 
Collfornlo RH identl Add 8~% S..lto Tu 

~=!PJ'tls./1:. ~~.::~~; ~!:. ~~~;r"'" 

Spec Sheela - 30c eoch 

~Es11~ ~~~rcJ-:;Jmoc 
Prices Subltc:t to Change 

! Ma·~~JJameco 1 v~· l 
ELECTRONICS 

.,.534 1355 SHOREWAY ROAD, BELMONT, CA 94002 
1113 PHONE ORDERS WELCOME - (415) 592·8091 Telex: 176043 

UV·EPROM Eraser 

11tM tt•• .,. . ., ... 

I t Chip - 37 MlnutMI 

(q .... tJOe. 211t. 2711. ,.,.... till, tt.U.. H6t (, .......... ..,. 
Wltt\Mit .... lM CI ....... Jl • .__ ... illttiMaW MMlaftt h poftlf9 
.. ~ .. MeiMfl..~cortdltc:O.. fMift ... ~ ... lt·t~ 
ttwfiO-.._Iult .._._ .. ..,.._ .. ~, UY t;.;poe.tn ~~ _ _..,. 
••· .. ut•. ,.~ t.Mp~a" "'"' .-..... .,., ._ • Clhlf4 

DE·4 UV·EPROM Eraser ... S79.95 
UVS.11EL Replacement Bulb .... S1 6.9S 

IBM MEMORY EXPANSION KIT 

SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

M .. t .. tht ~at.....-,...,... .... y... N _...- MllltloNI 
... 1(, tHI(, 11ZK. et ~ TM llillfMK KM • •• ................ __. 
6n tu; by&e~tt The kit ........ tetMt.a- julllttMn tM 
NM .. K Mal~ ll'llM proo;idM IOC ... Ia • nd tet dM ._.. .,... 
.. • wltmM o.r.ct-. ~ IN: ....... 

IBM64K (Nine 200ns 64K RAMsl •. . $49.95 
EXPAND YOUR MEMORY 
TRS~O to16K, 32K, or48K 

.. Mocltl t • FrH1 4K tt 16K fttquhs (1} Ooo KK 
Mocltl 3 • F- 4K It 48K lltqukts (3} TlltM Kill 
Ctltr • From 4K It 1&1C l!equkts (t} Ooo Kl .. ...,,......,.,....&,......_..., ... mo. ...... 

_._o....,... .. -, .. •~-

TftS·1tiC3 ' 200ns for Color & Model Ill S12 U 
TftS.. ttiC4 ' 25011S for Modell SID 95 

TRS·BO Color 32K or 64K Conversion Kit 

~ ?'": ShUijort 801R 
eompat lbl• 

• Slngi•Sidtd 
• n Tracks 
• 4001800K Bylto 

Copoclty 
• Industry Standard 

n.. ,-DDtoo.t t • F .... y 0. ... Drhoe l"hs~ St~ te.t .... 

:\cwT~=-... ~~~.:C~~ .. '~~ .. ~ ...... :=:• 
dOUlt*e ....,,, The FDOt004 ~~~Mel to • Otlt ..,,.,.. N ~~~ 

=AC.O: ::::' .~~~v~;':-,~,::: .. ~ $:&"':, = 
="""S:.*a'»~~e.':!"~=~~~ 
h ft Ho "~ 

FDD100-8 . . $169.95 ea . 
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most widely known code due to its use 
in grocery stores. The UPC, fonnally 
adopted in the U.S. in 1973, was closely 
followed by a European version of the 
code in 1977. 

The early I~ brought wider accep
tance of bar codes as the Defense De
partment adopted bar codes to keep 
track of supplies and equipment. Bar 
codes have grown to wide acceptance 
and use within such industries. 

The general public became aware of 
bar codes only when grocery chains 
converted their checkout counters to 
automatically read bar code informa
tion. A laser beam, which crisscrosses 
on the food item, detects the bar code 
pattern, deciphers it, and accesses the 
computer's memory for specifiC infor
mation on the item. 

By 1981, over 4,00> U.S. and Cana
dian supennarkets implemented the 
necessary scanning equipment. 

Wbo Beaeftts? 
Some of the obvious consumer bene

fitS of grocery-store bar codes are: 
• almost flawless entry of the price in
formation; 
ethe name and price of the specific 
item on the cash register tape; 

eless time standing in the checkout line 
(studies show a 42 percent average sav
ings in time); 
• the promise of lower cost due to sav
ings in personnel needed at the store. 

The most obvious vendor benefitS 
include: 
• keeping track of inventory and taking 
less store personnel time; 
echecking the movement of each spe
cific item to detennine which are just 
" warming the bench"; 
• automatically ordering items needed 
from a central warehouse when a mini
mum is reached; 
• controlling shoplifting by tracking 
the placement of items. 

There are also benefits that apply 
equally to the consumer and the vendor. 
One is the electronic transfer of funds 
between accounts. At the checkout 

A btiT c:oM rrtldN /or the Model 
100 'MIS not tlt1tliltiiM at press nt.. 
Tlw topic will '- coveml in a future 
isrw.-Eds. 

counter this system debits your bank ac
count for the total price of groceries and 
instantly credits the store's account by 
the same amount. 

The railway system has also put bar 
codes to good use. By reading the hori
zontal bar codes on the side of the car, 
automatic laser scanners along the track 
of a station can detect what cars are on 
the line and their locations. This can 
also keep track of the contents of each 
specifiC car. 

Many bbraries around the nation are 
converting their card catalogs to 
computerized systems. Recently, I 
became familiar with this at the Univer
sity of Central florida and found it a 
great help in research work. Many of 
these same libraries use bar codes on the 
books to hdp increase the speed and ef
faciency of checking books in and out. 

Even the health care industry has dis
covered how bar codes can increase the 
effaciency of the hospital as weD as keep 
costs down due to loss of items or the 
failure to charge patients for goods 
used. The hospital issues each patient a 
bar code symbol at the time of admit
tance. With bar coded items, the hospi
tal can easily charge the individual by 
running the scanner over the patient's 

TRS.80* 
1 00% Radio Shack Equipment 

SAVE A BUNDLE 
Order Toll Free 1,800,874,1551 

FLA Residents 904-438-6507 collect 

EPSON, OKIDATA, CITOH, TABCO Printer Switches 

IJti;,:JI SALES CO. 
704 W Michigan Ave; P.O. Box 8098 
Pensacola, FLA 32505 

.-189 

·rRS-80 •s a trad emark ot Tandy CorPQral•on 
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code, the item's code, and the employ
ee's code. 

s 
T 
0 
p 

4 2 
Another example of the health indus

try using bar codes is in keeping track of 
units of blood. Workers tag units with a 
bar code symbol that, when scanned, 
provides pertinent infonnation as to 
blood type, source, and blood donor. 
This method uses the Codabar symbol. 
Health agencies nationwide use it to 
provide accurate and rapid processing 
of blood and related products. This 
code is also known as 3 of 9 Code. 

ST)~A;OP 

Magazines and paperbacks sold in 
most stores already use UPC coding. 
Magazines add another portion to the 

Sort the rows 
or colWilDS of a 

Vial Calc 
spread llhHt. 

Date 

2/ 05/83 
2109/83 
2111/83 
2/ 15/ 83 
2119/83 
2123/83 

11111111111111 

fl 
0 2 

F'igure 2. lnlmea-1 2 of 5 cotk. 

Contribution 
$225.00 
$450 00 

$1 .500 .00 
$390 .00 

$2.000 .00 
$945.00 

It caa wltll VII\ arld .. /IOB'r- tro. ..._..._, IIIC. 
The sorted spread sheet still 
contains all the formulas 
and values from the un
sorted original. Use up to 
4 additional keys to break 
ties or specify secondary 
sorts. Each key may be 
alpha or numeric and either 
ascending or descending . 

Date 
2/ 19/83 
211 1!83 
2/ 23/83 
2/ 09 / 83 
2/ 15/ 83 
2/05/83 

contnbution 
$2 .000 .00 
$1.500.00 

$945.00 
$450.00 
$390.00 
$225.00 

VIS \ Bridge/SORT is available for the Apple II + and III, 
the IBM PCTW and the TRS-8()<!> I , II/12/16, and III . 
$89 plus $4 shipping and handling from Solutions, Inc . 
Order 802 229 0368 . 97 College St., Box 989, Montpelier, VT 
05602. Mastercard and Visa. Dealer inquiries welcomed. 
Also available: VIS\ Bridge/REPORTTW for $79 and 
VIS\ Bridge/DJTW for $445 . 
.U VIS I &r1091 CWOOUCI1o i l f lrJOtm¥ ~ S 01 SolutiOf\1 t'l( YI\IYf(" tS ~ lliOfn'\.af" 01 Y~" 1R$ 10" 1\ I lriCf'!Nfl 01 loiftay Cot D 
IBM JrC ho " , ,,~. 01 18M CorD ~· ., , ~~~· ot "'OOf tomouttt s nc 

RADIO SHACK: 
. (All equip Is 100" pure RS) 

Model 1 00. 8k ram . . . . S 650 
Model 100, 24k ram. . . S 150 
Model12, 2-<lrive $3250 
Model 4, 64k, 2-<lrive . $1650 
5 meg hard dnve . . S1651 
DMP-2100 pnnter . . . S1599 
DMP-200 printer . . . S 599 
All Radio Shack Software 1 ~ Off 

Call for other 
LOW, LOW RS prieta not listed. 

MiiCtllaneous 
All Eagles list come with "Spellbmder". 

" Uitracalc". CP/M & CBasiC. 
Eagle liE. 2-<irive w/390k per dnve $1995 
Eagle IIIE. 2-drive wn8\itt. per drrve S29t9 
Eagle NE, mil floppy. tO meg hard $3191 
Complete ~ne of Eagle - Call IOf others -

Da1syWriter w/48k buffer & cable $1295 
ProWriter 8510 pnnter .... S 399 
ProWriter 1550 printer S 675 
Okidata ML-92P printer S 525 
Okldata ML -80P pnnter S 350 
Okldata ML-82PS printer S 450 
Box tO Verbatim 5Y• " diskettes 

(SS,DO} . . S 29 
Box 10 Verbatim 8" diskettes 

(SS,DD} .. .. .. .. . .. . . S 49 
QUANTITY PRICING AVAILABLE 

ON DISKETTES . .. CALL! 
5'1• .. flip file, holds 50 S 25 
8" flip file, holds 50 . S 35 
SY• " lli~pak, holds 10 S 5 
8" fh~pak , holds 10 . s 6 
D1sk dnve head cleaner k1t 

(Verbatim) . . S 5 
9112" x 11 " paper, 1250 shts. 

disaperf . s 19 
147"" x 11 " green bar. 1500 shtsS 33 
ProWriter Ribbons . S 6 
J-Cat Direct Connect Modem S 115 

Complete lint of ICc:euoriea -
CAU, CALL, CALL 

(Prien subject to change.} 
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BUSINESS 
SOFTWARE 

for 

IBM-PC, OSBORNE, XEROX 
NORTHSTAR, RADIO SHACK 

EPSON QX-1 0, CPM & M5-DOS 

All Prices Include Full Support 
and Source Code 

Cit TAX/PACK I 
TAX/PACK for practitioners is 
complete, coordinated. and in
cludes most-used forms and 
schedules. Prints all schedules. 
no masks, no data field entered 
more than once. All data passed 
automatically between sch~ 
ules and 1040. Fully supported 
all year. Partial or full system 
Can be used for single or multi
ple returns. Extremely flexible. 
Computing taxes for over five 
years. 

$995.00 

MOREl 
TRIED I TRUE APPUCAnONS 

• MAIL LIST MANAGER 
• MEMBERSHIP LIST MANAGER 
• UTILITY BILLING 
• REAL ESTATE APPRAISAL 
• PETROLEUM DISTRIBUTORS 
• RETAIL INVENTORY & BILLING 

Send Check. M.O. or VISA/MC Number 
and Expiration Date TODAY to: 

ANALYTICAL PROCESSES CORP. 
635 Main Street • P.O. Box 131 3 

Montrose, Colorado 81402 

~ 
~ 

For More 
Information 
Call: 
(303) 249-1400 

We Are UniQue ... Try Us ... Find Out 
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code called the UPC Addendum which 
indicates the issue date. You can find 
this type of code on the cover of this 
mapzine. 

The military bas adopted a bar code 
called LOGMARS (Logjstics Applica
tions of Automated Marketing and 
Reading Symbols). This method pro
vides a standard for identifying all ship
ments to the Defense Department and 
pronmes to provide greater efficiency in 
the management of U.S. supplies and 
materials on a worldwide basis. The 
U.S. Anned Forces require all manu
facturers providing goods to their 
branches to use the code. 

Manufacturing in general greatly 
benefits from bar code techniques. For 
example, the Olevrolet Motor Division 
in Buffalo, NY, bas used bar code labels 
on its axle usemblies since 1975. The 
9C8Diler reads the label, sorts, and 
routes the axle usemblics to their prop
er locations. To identify 33 possible 
combinations of carburetors, distnbu
tors, and exhaust gas recirculation 
valves, the Pontiac Motor Division uses 
bar codes on its engine blocks. It identi
fies any mismatching in the usembly 
instantly. 

Another example is the employees at 
the Research Center of Xerox Corpora
tion in Webster, NY, who have bar 
codes on their I.D. cards. When sup
plies are cmtnbuted, an attendant scans 
the bar codes on the supplies and on the 
employee's J.D. card. The computer 
automatically bills the appropriate de
partment for the supplies. 

The list goes on and on. As you can 
tell, many bar code applications already 
exist and many more will come. 

WbyBM'Coda'l 
Basically, reading bar codes is f~ 

and accurate. Keyboard entry ranges 
from one character per second (cps) to 
several cps, depending on the speed of 
the operator, the complexity of the 
data, and the environment. Keyboard 
entry in aeneraJ is subject to many mis
takes, estimated at one error for every 
few hundred keystrokes. 

For example, BeD Telephone Labora
tories reports that the uncorrected nu
meric keying errors in typing mailing 
addresses range from .42 to .48 percent 
of the total numeric keystrokes; that's 
about one error to every B-230 char
acters typed. Other research fmds lower 
accuracy. 

Contrast this to industrial bar code 
readina. accurate to one error for every 
several million characters entered. Re
search, according to Datalogic, shows 
errors per 3 million entries to be: IO,<XX> 

using keyboard; 300 using OCR; one 
using Code 39 bar codes. 

There are many types of bar codes in 
use, most evolving from specific appli
cations and methods of interpretation. 
I'll briefly describe a few of the many 
different bar codes presently in use. 

lofS Code 
This code originated in the late 196()> 

for use in warehouse systems. Com
panies also use it to identify envelopes 
as well as airline tickets. This is a very 
simple code in which the information 
depends on the width of the bars (see 
F'J&. 1). The bars are either narrow or 
wide, the wide bars being three times the 
size of the narrow bars. The narrow bar 
is equivlUent to a zero bit and the wide 
bar to a I bit. Spaces are equal to the 
width of the narrow bar but do not con
tain any infonnation. For this reason, 
the 2 of S code is called a discrete code. 

latedeawd 2 of 5 Code 
This code is similar to 2 of S codes ex

cept that the spaces between the bars do 
contain information. Warehousing and 
heavy industry use this code widely (es
pecially the automotive industry). Bars 
represent odd-numbered digits, and 
spaces represent even-numbered digits. 

On the left, the start character con
sists of a narrow bar, narrow space, 
narrow bar, and narrow space. The stop 
character consists of a wide bar, narrow 
space, and narrow bar (see F'J&. 2). It is a 
self <hecking code since every character 
bas a buih-in check to avoid errors due 
to printing defects. It is continuous 
rather than discrete since there is infor
mation in the spaces. The width of the 
wide elements ranges from two to three 
times the narrow. 

3 of9 Code 

The 3 of 9 code, also known as Code 
39, provides for 44 data characters. 
Three of the nine elements are wide and 
the remaining six narrow. Each charac
ter consists of ftve bars and four spaces 
(nine total characters) in which two bars 
and one space are wide. Digits zero 
through nine are represented in the 
same way as in the 2 of S code. This 
code is also discrete and self-checking. 
This is a popular code with many appli
cations, including the health industry. 
It's probably the most widely used bar 
code in industry and the Department of 
Defense. 

Cocbblr Code 
Libraries and the health fteld put 

Codabar codes to wide use. A variation 
of this code was one of the early con-



IT HAD TO GO SOMEWHERE 
There's no reason to deprive you of solid microcomput
ing information just because it wouldn't fit between the 
covers of 80 Micro. But even 80. as thick as it is. can hold 
just so much. Here's the answer-The Rest of 80-31 
of the best tutorials and utilities. hand-picked from the 
overflowing files at 80 Micro. These never-before-pub
lished articles for the Model I and Model Ill were just too 
good to let them get away. 

SOMETHING FOR EVERYONE 
Whatever your programming skills. 
The Rest of 80 can help you learn 
more and save time and effort. Here are 
just a few of the chapters you'll find: 

Pascal. and assembly language! 
Every program is of the same high qual
ity you wait for every month in 80 
Micro. Now try The Rest of 80-a wel
come addition to your computer library. An Unlistable. Unbreakable Program 

Adding Commands to BASIC 
Programming in Tiny Pascal 

ISBN 0-88006-062-X. softcover with spiral bind
ing. 7 x 9. approx. 300 pp. BK7392 $9.97 

Line Drawing 
Automatic Master Disk Directory 
Faster Loading for the Model I 
ASCII Converter 

Call TOLL-FREE 1-800-258-5473 for 
credit card orders. Or matl your order with pay
ment or complete credit card Information. In
clude S 1.50 per order for shipping and handl
Ing. Send to: Wayne Green Inc .. Attn: Book 
Sales. Peterborough. NH 03458. 

A 
WAYNE 
GREEN 

PUBLICATION 

11 fBIINHH{S 

A Better LDOS KSM 

I'DBELOST A 
WITHOUT IT! --

Send me __ copies of 
THE REST OF 80. Enclosed is $9.97 · ' _ 
(BK7392) per copy plus $1 .50 per order _ ~ C2 · 

shipping and handling. -
0 MasterCard Bank"- --O VISA 

_________ Expires ___ "T 

Zip____ _ __ Photocopy of coupon Is 
IINIIII acceptable for ordering . 

._ _______________________________________________________________________________ _ 
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RLE TRANSFER PROGRAMS 
TIS -.liM PC or XT 

APPLE _,.liM PC or XT 

Transfer you TRS Mc:xjell. N. I. 4. 12 
ex 16 ftles to the IBM PC ex XT. 

T ransf9f you Apple II. II+. ex lie ftles 
to the IBM PC ex XT. 

• No~ 18t-yping a~ time 
• Fast tlonsfer-boud !Cites r:J 11 (}.9600 

• Ale ccncotenatlon supported 
• Send ftles r:J any length 
• Make SSS - the 13M PC Is new and 

software Is scarce-toke your "rew'' 
programs and !81 them fa SSS. 

• T ronsfer ASCI flies. random flies. text 
ftleS. doto IlleS. binary flies. high leW! 
language programs (Basic. Posed. 
Fortron. Cobd. etc.). electroniC spread 
sheet doto. WOld proceaor ftleS. etc.; it 
all gets tlorftnedl 

The Ale Transfer Program comes 
complete 'Nith all instructions. 
hardware and sdtware (fcx both 
machines) 

ALE TRANSFER PROGRAM diskette 
(Worlcs v.Ath 13M DOS 1.1 a 20) 

APPLE _ $94.95 
TRS $89.95 
(State TRS model ...nen ordellnO l 

Aus $200 shipping & handling 
(CA 191idents odd 6.5" State !Oies taK) 

-~()( ale 
Phone Oldlft cal 
(0)~1~ 

.PERSONAL 
••cOMPUTER 
••• PRODUCTS .- 176 

1400 Coleman Avenve. Slife C-18. 
Santa aara. Callfcmia 95050 

111M II a ~ - <:1 ..,..,.,_Olal ~ 
~Cop 
~ l t+. <Td le ON ~ IIQdemCIIcS <:1 ~ 
~rc 
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tenders for the Universal Product Code. 
It is the standard for use on bk>od bags. 
Discrete and sdf·dteeking, Codabar 
codes consist of four bars with three 
spaces. The complete bar code symbol 
consists of a stop/ start character, the 
data characters. and another stop/ start 
character. Since it's a variab~ 
code, it is versatile but limited to 16 dif
ferent characters-the 10 digits; the 
period, hyphen, and colon; and the 
plus, slash, and dollar signs. 

Code 11 

You can find Code 11 labels on telc
cooununications components and equip
ment. The code consists of 11 different 
data characters, 10 digits, and the dash 
symbol. Each character consists of 
three bars with two spaces. This code is 
discrete but not self -<:hecking. 

UPCIEAN Coda 
After the U.S. adopted the UPC in 

1973, the Europeans became interested 
and adopted the European Article 
Numbering (EAN) Code in I '176. The 
two are fully compatible. In fact, the 
UPC is a subset of the EAN. 

The U.S. considered many factors in 
adopting the UPC, including ease of 
printing the codes on packages, quality 
of the print, and its omnidirectional 
scannability. 

In the middle of the code two thin 
alignment bars project above and below 
the rest of the code, separating the right 
section from the left . You will find two 
similar bars at the beginning and end of 
the code. 

A combination of seven bars and/or 
spaces make up the digits. The thin 
spaces represent a binary zero and the 
thin bars a binary 1. Multiple thin bars 
adjacent to each other appear~ a wide 
dark bar. 

The left half is coded differently from 
the right half. The left half identifies the 
manufacturer, and the right half identi
fies the specifiC item. Each half consists 
of six digits, with the last digit on the 
right half a check digit computed from 
the preceding 11 digits. Each character 
also contains a parity check giving this 
code a high }eve! of error -<:bcclting. The 
character parity determines the scan 
direction instead of the start/stop char
acter. In 1975 an addendum allowed 
magazines and periodicab to place in
formation as to the specific issue num
ber (see lKJ Micro's UPC on the cover). 

A number of codes exist that I won't 
cover here, including the Ples*y Code, 
Ames Code, Nixdorf Code, and others. 
As applications grew many companies 
developed their own symbology, but the 

basic properties are the same. A good 
bar code symbol should have as many 
of the following properties as possible: 
• Self -<:hecking 
• Constant character width 
• Structurally simple 
• A large alphanumeric character set 
• Constant number of bars 
• Useful at variable scanning speeds 
• Generous tolerance in printing the 
barcodes 
• High density 
Depending on the application, the ~ 
tential user may trade off one property 
for another. 

~a. Coda 
In order to read bar codes you need a 

fixed or portable scanner and a de
coder-usually a hardware/software 
combination that converts the bar code 
into ASCll characters. A grocery 
checkout counter provides a good 
example of the fixed scanner, since the 
items move over the scanner itself and 
don't have to touch its surface. The por
table scanner usually consists of a pen
like instrument , or wand, and related 
hardware. 

1bese wands work on a simple princi
ple. The scanner emits light which re
flects back from the code to a photo 
sensor inside the wand. The voltage 
produced by the photosensor and 
related electronics is proportional to the 
code's pattern. The black regions ab
sorb light and t.he light areas reflect it. 
Scanners come with a white or red light 
source. Portables use red more often 
because white light requires more 
power. Red light reads codes printed in 
aD colors except red. 

Two factors are critical to a success
ful scan. Fust, you need high coo~ 
between the light and dark areas of the 
code. Contmt ratios of*> to 90 percent 
greatly improve the efficiency of the 
whole system. 

The second critical point is the widths 
of the code segments. Wide bars and 
spaces are two, two and a half, or three 
times the nanow bars. For a successful 
read, the decoding unit must be able to 
dBtinguisb a nanow bar or space from 
a wide. 

Once the code is read, your software 
determines how to handle the data • 

Hermes S. Mender. teaches computer 
sdmce at Forest Lake Academy. He 
can be reach«J at the school at 3909 
East Smrorrm Road, Apopka, FL 
32703. 



DAISY WHEEL 
New Smith Corona TP-1 

True tetter quality pnnter for tess than the cost of an 
otf1ce typewnter! Priced $500 tess than other popular 
da1sy wheel pnnters1 

SALE PRICE: 
$459 

FEATURES: 

* Fnct1on teed * 15 cps. 120 wpm * Changeable da1sy * Parallel or serial 1ntertace * Compat1ble w1th RI S. Apple. etc 

• 
SUNLOCK SYSTEMS 
42 17 Carohna Ave 
R1chmone1. Va 23222 

AVVITIONAL PRINTER SPECIALS 
Ep~on OIUdata Gemini C.Itoh 
RX80 $329 82A $399 10 $319 8510AP $399 
80FT 429 83A 639 70S 409 1550P 699 
FX80 559 92 499 75 469 F10-40 1149 
FX100 739 93 849 15S 559 Fl0-55 7595 
WE WILL MEET ANY AVVERTISEV COST IN-ST~CK 

TO ORDER CALL TOLL FREE 800·368·9191 
In VIrginia call 804-321-9191 

We accept MasterCard. V1sa and COOs 

••••••••••••••••••••• • OMNITlK COMPUTERS INTUlNA TlONAL, INC. "-
• 1300 MAIN STRUT TlWI(SIUIY, MASS 01876 "-
• 617-851-4580 .... 195 • 

• c.M64 ........... -·-·- ·-·-·---·--·---······-·-·-·-·····-··CAU • • \1...,.._ 5.15" D.L ........................ - ............................................. 15.00 • 
"- 5 ~ • Head cae-Ma Ds.... .... _ ....... - •••••••••• 4.00 udl or J lor S 10.00 • 
tlllt OlddMA ~ 10 ............ __. ......................... - ................... 199.00 • 

OlddMA ~ 81A ................................................................. .J99.00 
• OlddMA ~ 8.JA ................................................................. 619.00 • 
"- Olddau~91(1 60C.P.S.)c~--ae .................. 499.00 "-
"- OlddMA~9.J .................................................................... 799.00 • 
• New IMC Pltnler ........................................................................... 199.00 • 
• I)" ~ Mollllor ......................................................................... 99.00 • 

I.M.C. • .) .. Color Mollltor ............................................................. 199.00 
• IEfeoRFXIOn ............................................................................... 5.J9.00 • 
• E..- MX· I00 .............................................................................. 619.00 • 
"- IMio SIIAdl M/4 w/641C ................................................................ 999.00 • 
• IMio SIIAdl M/4 w1641C <llftd 1 40 Trll .. - .................................... 1699.00 • 

·----·-·-·-·---------.-ell ltS1.J1 .................................... - .. . 787.00 
"- 40tradlec:-y*lver-SIIpplywldlcue .......................... l79.00 "-
"- TMdoa *"'- wldl r- 5cw1Y <llftd cue • 
• 40tradl~ ................................................................. 149.00 • 
• ...~ ........................................................................... .).)9.00 • 

10 tradl ... lelle.ld.. ••• -·--·-··-·-··············--·-·············- ··199.00 
• tllMIIIeM. ...................................................................... - •• 399.00 • 
• 5.Z5" P-~...tcue. ....... - ............................................. .J9.00. 
• •8ASf40 tradl D.D. 5 ~ " - dllk *lYe, u Is, tiJit 
"- no .-.......... ·--·- ·---·- - ·····································-··-·········" ·00 "-
..L 8"'-Scw~Y...tcue ................... - .............. 89.00or 10for790.00 ..L 
... Cd for pciiiiUr D.W. Pltnler Prices ... 
• M Ca •• a dare Une ............................................. - .......... - ........... CAU • 
• OMNITlK COMPUTliS INTliNA TIONAL, INC. tlllt 
~ TRS·80 ·~c. re-g rrJ~dem-uk ofT t~~ndy Corp rr •<e~ ~re for mJ~II orMr only URMS: ~ 
~ Check. money on1er. Mi~St erc t~~ rd ilnd Vise. J~c cepted f 0 8 Tewksbury-fre ight e•· "
_._ Ht~~ Mintmum SS 00 S &. H MAU r~!tid~nts Ac1c1 5' !tc\l~!t tA• . Wril~ for FREE _._ 
... CATALOG ... ••••••••••••••••••••• 

·~REDID ALL 
THE 

TALL YMASTER oHers a new, powerful, 
easy· to·use way of summa nzmg and a na· 
lyzmg budgets and expenses It's designed 
for personal and small business use by peo· 
pie who need quick answers to the question, 
"Where D1d All The Money Go?" 

Like most PRO SO IT products, "TALLy. 
MASTER" origmally was developed JUS! 
for our own use To hnd out why ow e xpen
ses kept nsmg, we looked for a quick and 
easy way to r-ategorize ow bills. The check 
register gave too much detail, a nd w1th 
"VISICALC", it was hard to JUSt add new 
numbers at random. 

TALL YMASTER takes a simple, com· 
mon·sense approach to organizing a nd 
summanzmg expenses and sales Up 
to 702 categones can be de bne d. As 
numbers a re added to them, new to· 
lois ore shown mslantly. It's like 
havmg a room full of calculators, 
all m easy reach. Totals can be so r· 
ted, reports printed, and disk files 
combin<'d 

TALL YMASTER' s handsome documen· 
to lion has a step· by-step lulonal, w1th doze ns 
of examples and illustrations We've even 
included hve sample d isk files for you. 
Whether you're managmg a home budget or 
busmess e xpe nses, this program can give 
you better understanding and control. It 
helped us, and it can help you. 

TALL YMASTER is available for the 
TRS-80 Models I and Ul (48K) a nd the 
IBM Personal Computer (128K). The 
TRS·80 version 1s just $79.95 The IBM 
vers10n, w1th funcbonal keys a nd a n 
extra -fast sort, 1s JUSI Sl29 95. 

..... C. lea MI. le. _,_,., CA tiiiJ 

(213) 764-3131 
Toll-Free order linea: 
(800) 824-7888 oper 422 

Term1: VISA, MC, CHECKS, C 0 .0 ., or even c.ub · No P.O.'s. Please add S3.00 ahippm9/handltn9 
m U.S A., $5.00 to Canada, $15.00 over ..... For C .O .D. pi- add $2.00 1Jl U.S. only, add 
sy,q., wlea tax ID Cahlornia, we ahip witlun one day of rece1v1n9 orders 
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kCounf 
a WHERE 

QUALITY PROGRAMS 
MEET COMPETITIVE PRICES 

2701 -C W. 15th • SUITE 324 • PLANO. TX 75075 • (2 14) 680-8268 
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A great value lrom lhe OOSPLUS lolks. these 
ultUieS lor Y0J1 1100 4 DOS aal some rully 
itroorlinl le•IUies Emarcemenls inclucle: 

DISKZAP 
DISKDUIIP 
DIACHECK 

IIAP 
RE STORE 
SO RT 
SR 

1100 4 

REF 
RESOLVE 
BEl 
BE2 
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The 'lOWest eootor 'assent>le< !rom Ve<n Heslet . 
autnor of Uulhaos t~ys cta~~n toDe-•no the t~stesr gun 
'" the west Oru oga.n Votn Dllfl9S tos m"')~ to the 
lAS 80 With what may be the htv!st editor """"~'" 
.-i!11ablt w.e run With •ny oos •nd tonlu'IS a~ 
st•ndo•a ''"""~" to•tUies ond tllon some Fully 
ooc.ument!O. li'IIS tS ~ O't~l valUe 

tnclo<leO ,, a""" 1UII -·"·~ syste<n too the 1100 
1 111 ana 4 

11001 1114 

PCHECK/CMO PCOMPAREI 
PFI)(ICMD PCLEAR/CMD 
PREFORM/CMD PSSICMD 
PVU/CMD PMAPICMD 
PERASE/ CMD PMXIFL T M XBO 
PMOVE/CMO PHELP/ CMD 
PDIRT/CMO PBOOT/ CMO 
PASSGO/CMD PFIL T/ FL T 
PUN/CMD DVORAK!FL T 
PE)(IeMO DVORAK/JCL 
PMOO/ CMD CODEJJCL 
PFIND/ CMD DECODE/ JCL 

MOD I or MOD Ill 

MOD I/ Ill 

a • etyltnQ.It otoi)I:JO!"Ct\~~'Ot (1uns·o~:t,...IS m.l, i 

'ti'IPfit'(JI~ Ifi 4'(11~P'OCtUC1\.I' I "'"tt l"''t DfiU 1' .1 ~~ 
lui!CU\!.,......!10'10! pi'lfl1f! il:oott$ and 12f' etlctltl' !ol ~ lfl ' 
Oflrtt'l •·om te• l futJru usf! Ol'll'latlle reout lo.t'jS non 
Ot~tr~LI 'ft 'UfSOI OI~\Pfll'll oflset cust_.., lo.t(tiO.i'Qi!rn tt 
.1!'10 !\IS 1! S O• 'IIOU·I! n cttnm pi'I)Oial'l'llol' l11t IIMSII\'SSID!'I .Irl(l 
'ettP! CMIOvlldlstOifl!t qlOSUIVfllt ai'IO.I"'~hslb 
.IUIO h:lm lelltf lf'l\tr110n YOUUI'I .IISO ~tilt' a!'IO td!l •sSt'TI(II; 
~rce r1 Wt~c orootam 1\:t s 'Ne lWM aJ·e•sute cf!Ht d 11'11$ 
tttoe ~IWJw"'!fwt!at !fle •'V'tl Dr« fwo u»or~o~'oon lfla 
~OU~t OII'Idtii •S JI'IOUIS!.t"()Jt;J'rol!uel::rtll.sDI<:t' 

MOO I ll 

FOR LDOS MOO IIIII 

• ~ ..... "'1 ,.P') 1 'l'i ~ :··•f"'f'\ • '"~ ·· · · .... ~ · • • • 
.... •)J'• \ . ....... i "«· ~ • :lie'l.'t·l . .... , • Of'\,.. ~j 'l(f 

••• ,~-· "<<"'t .w'O.~ 'oPf'llot ~- . . .. -~ .., • .,...- \ ' f ' t-f'' 
e "' • )tS '•~' ll•"' f"~ '·l·~ e • I ' It t • f""\<0~\ • ,....,.il'f 
, ,,,.,,~ • O'W~ )O''"' ,_."""' "t~· .,..~110oo ~ ~.,. ' "'"l ' '"t 
.~ '•\ t~t~\t\ • ur>-""!f3~ •• .,., ~, ,,.., . , al)l f<t"l4 

,•t • 1 ~1"'1~ ... , , tie -.o · .i"'<<O''Q > '"t•t'll M )fl f't~ "'' 
e I II\' i "'W '00'1\ 1:1' ' t • P..'CIO'>n . \h "~' l ~ ' .1~- a(. I""' ... ,., o 

• • ·)'\ ,.., It" ~·.:o"u ,.,. ~~ . o'rp , .,, )<I l •f'l 
1"" ( "':l I"' '!.f'' Xlf~ ,. ' f l)(),' fot ' o"" 'IQ o )l. l t \ 1 "' ~too' '\ ..... 0 °'\f "lf 

~• • ·~· ~o..o 4 ' C""'C'lo' "'Q "' 'l'ot""U 14~~ 

MOO Ill 

:. ~U' 'lltoto J '!'CIV' ,: ~OQ'J., 
MJ"'' •'$ ~n(IOr•a1 '1Q sv~·t-n 
,.~ l ' t"l Cy Vt''Q"' I1U!U' II\ 5 
or~•.., • • •e•:l .,., DOS ·~t 
1\ e.e .. ~·•t• ' t tlel • ttn 
\100 I .'tO 1100 'I ' oto !''H)~ 
!:"'.!~.~ 'he MOD I O'OQI.tl"'l ar 
·eta '"'lOS' M ()O III O\Ir.\ J'\J I ~ 
'.100 111 Wol41•.,. '"e.,~, 
1.100 :l~\ M•• o~rlo. I))I.ID"' 
'lens··~ S .t'S'l \ Jljp()i'IU 

'f'lols ~ O¥ .Jiit!'lts J.-ey d kiCI v.mure lame IIOJOr$ J 
~OfltNSM~taiSl r...., Fo1C't1$ ol"~_.,..,tS-l*\ 
Mt i iPIAOf!IWirer.-.t l.ten Ofl "'t:WtftiH Wleclll'lt 
~ftettnl~~tlln 'fOUUoi'I Dlrf llne-..o 
t1'41aaili>OIIII .. l:t06.._,1«t$ Of~tltht-~:.:~~ ... 1 .... . 1 
"" lPit WOM.Itc 1'1001 ·~~~" ' ' .t ort9'..,.. Wtt lflt rv 
OoiiM ~rat101'1 'llrflet't 101 Sfl«l ttleft!ut I'~Gha 
~leftfSffow ~ trd IIUfOSa rll'll'lll'lgCIOit!fscort Rto"tAff., 
lH tmllll tn tN 1--..s Smwl li"'''l: .,...,.t'Oioi l'lolwt iD enltl 
, ,.,.,, WQYti"Ct ot~sto tNtt~f'lt~t" Soo.ll'tl 
~ fll"'t fact~•S wtflwart~ttlt puce Ktas w nar»t 
"" 1 oamr SNcl.on 
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~ 
~.. . . ' 

I ~ 
1111111 1.1 • ·• llwl4.15 
The lalesl release ot an oulslanding Olleflllno 

system 
or 

.., 1111111 1.1 
al an untlel~e>ablt .... 
MOO I or Ill SPECIFY 

USer enters prl"(tpat t"ltertS1'.Jte a'lO termor t~n 
ana C()t'T\QUier talc~;tates -nonthly or annua1 !e ~er 
pay-nenl amount A.n a-nort11a110n sche!2U1e -na, be 
O'"'letl on reouut llrnor!•Ja!IO"' ~"'edute mctuoes 

tert!it m Ctmtnt P.lltmtnt :mntlt)a1 r'l :uuenl 
N;menl .n~e·est Pi'O:o.lale or•nc•rwJ oa~ t~ ~a't 
tnellng tlatance anl u,teMr ,ea· t~ta•s 11)1' Meres' 
ana or nctoa' pa11 

MOO Ill 

---t ADVANCI O DnRAnHG SYSTEMS .................... 
"'...., .. ............ a.. .... ........ .............. .--....... -. ............... . 
..... ...... ........ e.....- l ut.r..._....... 
........ .............. tM .... ..... . ....... ..... ......... ....., ... ........ -.......... . -· .... ... •• .. ... w• ... ,... .. ., ... .... . .. ... ,.. ''" -- " .. 

...... ~' llllld .. '"" .. 

~ 
NOW 

I · 311.115 .. ·~ 34.99 

--,_ ---.. _ --
--.a•m m 
-GICO "'UIT --lflllm UtTI I 1(8fQ- l1'liT'f •-mm 
flU .CIIIIlii!W .,...,_,. (_ 
*"'IIRAU W -·-

MORE DISICOUNTS 
P.INIIAI IAIE SPECIAL 
BASIC S COlmER SYSTEI 1/111 .... .. ... . ... .. .. .. .... 31.15 
lAKE 10 I II' Ill •. . . . •. . ....• . .. . . •.• .... •... ...• •.. 1 4.15 
MICROTERM I II' Ill tr 4 .. . .... ....... .. ........ .. . . .. 61.15 
SCRII'I.US 3.0 1/111. •. .• . •. ••• •. •. •..•. •. •. ••.•. •.. •. . 29.95 
STIO Ill Ill' Ill .. .. .. .. .. .... .. ....... .. ... .... .. 124.95 
DOSPLUS II II. .... ... .... .... . .. .. .... ... .... .... 199.95 
MICIIOCASH Ill . .•• •. . .•.. . .. ••.• .. . •• .• •• .•.• ••..• . 149.95 
M·ZAL ASSEMBLER RELEASE 2 I 01 111 ..• . . . . . . .. •. . . 121.15 
IIFOEX 10 2.0 Ill' Ill ...... ...... .... ..... ... .... 11.15 
LDOS 5.1 I er Ill ... .. .. .... .. .. .. ...... .... ...... 119.95 
SUPER UTILITY TECH MAIUAL 3.0 ...... ... .. . .. ..... .. . 11.95 
IISIDE SUPER UTILITY+ 2.2z . .... ... ........... ....... 15.95 
THE CUSTOM TR8-IO . •. . . . .. . ... . .. .. .• . ... . . . . ... •.. 26.95 
HOW TO DO IT TRS·IO . . .. . . .. . .. •.• . .••. . •..• . .•... . 26.95 
TR8-IO DIU & Ok Mpterta . . . . ..... .• . . ... ..• . . . . . •. 19.95 
TRSDOS 2.3 DICIIIIII ... •• •. . . . ••. . ... . ... .. •. ••• •. .. •. 26.95 
MICROSOFT BASIC DECODED . .. . •• •. .• . •.. .. •.. . ••. •. . • 26.95 
BASIC FASTER & BETTER .• . •. . . . .• .. ... . . . .. . .. . .. . .. 26.95 
MACHI IE lAIGUAGE DISK 1/0. .... . .... .... .. ......... 26.95 
IISIDE SUPER UTILITY+ 3.0 .. .. .. .. .. .. .... .. .. .. .. 17.95 

Complele d~agnosllc tests lor comPOnents or you· 
TRS-80 Sepa·ate tests lor e ROM e RAM 
e VIDEO DISPLAY e KEYBOARD e LINf 
PRINTE R e CASS£TT( RECORDE R 
e RS 232 C 'NTERFACE e DISK DRIVES 
e DISK CO•HROLL(R e INDIVIDUAL TESTS 
AND CO~TINUOUS SYSTEM TESTS 

MOO I or MOO Ill MOO t or Ill 

Now. run CP/M on your Model 4 and unleash the powerful features resident in 
your computer. Take advantage of CP/M software such as WordSta~. dBASE II 
and Multiplan·. along with thousands of others. 
• lncults INTERCHANGE · • uld1ly lhot • llows read~ w!IIU'IJ •no ccoymg 20 diHerent maootoctu<trs a.s~ 
lormats such • s 18M KAVPfiO OSBORNE XEROX. tiC e lnWltS MEMLINK' • unoQu< leaturt lllat uses lhe 
oploonai 64K RAI.I rremo•y u • lasl dis>. DriVe e COIT1)Ielt wolh all lhese CP!M ui01l1tS ASM. DOT DUMP ED 
LOAD PIP STAT ana SYSGEN e Includes UOOEM 7 a powtrtul f)UOI OC ilorNin "'""""'o<:OIIOM prooram 
• SUOCXIfiS 80 K 14 videO, revtfse vK)eo. ()wetl cursar address.no ~11(1 more • UhtlttS the~ 4 tunc110n lteys 
ana allOws user delme<l keys • FORMAT ut~11y pe<lniiS up lo 52 d1s~ formals to be oonslrocled. an meoo driVen 
• Ready to run 1n the slandald 64~ Model 4 The aodrt1011al. ex ira cosl. 64K RAM ullQra<le not reqwu'd 

MICROPRO SOFTWAR. 
The full line of MicroPro software is now available formatted for 
the Model 4 usino this CP/ M. 
WordSt~r• hst mtn'Ofy rnaooeif .,erston 
1.1• llolt<ge' Muhi·ClUfpose hie motQJI'IQ Pl"'l'•m 
Soi!IISI¥" 20.000 word prooheader on a lltsk 
Starl noea- CIWtS 1nde> •no facie ()j cont..,ls 
WordStal ProltsSionoJl AI the above lor only 
lnloStar" Advanced OBIIS 
ReportSiar' Reoort generalor & l~t mo"''l'JJ•Ior 
D•I•Siar- D•l• entry •nd retueval oac~•oe 
SuperSort' Fasland fleXIble sortong ~ you<S 

S250 
t25 
125 
9S 

450 
250 
t75 
tSO 
125 

-········· ISPECIALI 
i OFFER i 
• AIY lrW If ftll' • 

• 1100.00 II' ..... '"• • . '"··~·· .... . • 111 clllkl 11 1M • 
• flllnllt lbllttlfy • 

I FREE I • • • • 81111 Wl1~n 1/11/111/4 • • • • • Mlcrt-MII • 

• ne s!'~•• • = AIY n=:200 wtl = 
• Cltu Slate • 

I FREE I ••••••••••• 

A lu" soeen!l'af)IW;s ed1lor. POWERORAW is 
UWT'Ibty l~ngoage You can create SCf eens 
oraptncs s,ne to diSk.. meroe ltlttn. fUn II\ seQUe~e 
'Ike ~ ""v e. merge te•l Wlthoraoncs. ano wuteyour 
own oamt or ~ness apphcaiiOfl SCT een$' 
Powe~ORAW savts ll'• f)IW;s to drsk or I ape so lllat 
they can be recalteo at a taltl' ttme 1"1 the tolowii"'Q 
lormJts 

~ ~"J('IiSf:!l'> liiS 1 I•~ .,. "tl 
• l ~• 'i Sciort ._.,. \ IASI( V' h1 

.,_.., V. 'llof'\oO!II ) 

1 (:IUSU \oufo~·- ' ,we~, t •or-...... 
ll !AS(. ,_..~ , ... _ .. 

UPd.lledtor 33-84 se•sort Pfo l'lxlea lur.s •UfiiQUe 
SCOIII'IQ ai\)Oiothm. along wolh olher Wlltljhled proba
bility taclors You "'1101 - ly scores 10 ' " pro
scheduleD oames !Full NFL schtOUie 1>y- or by 
team IS mcluded tn progr~m) u_, watctl Pro-P!• get 
s~rter as season progresses Returned over 61~• 
wm recommendation !as! lull NFL ~ear PTH'IIt r 
rou!lnes 1ncluden ., wt11 pun! w1n 01' lose oredtehons 
ond OO<nl sore;ws tor all teams week ly Reo e•loonol 
use only ShOUld not be used tor wage11n11 

MOO I or Ill 

-----------, I IAiaCaal I 
I ...... TM I 

I ~y~~~T. ~
200 

I 
I OISKCOUNT DATA I 

270 1-C W 151h Sl. S101e 32l 1 Plano TX 75075 I 
I 

ou~e Hours Mon-Fn lOA M lo 9P M CST I 
Send Cash. Check or .. oney Ot'der 

I P1easeaeld Sl 00 fOt post~and handttng edd•tton· l 
• ' 1 1 so t()f c.oo·s. • 

l fora.gn OfcMfs wefcon)e. P.u a ~ air cwl 
auttace AJI ~ chlrga as&utntd by purcJ\N.er 

IIM'\en Of<let'mQ by m a( ..... spee.ty computet I 
'nOdel number U.t l. or Ill). df'Ne eonhourahon. and I 
'MI'nOI"Y aue 

1 ~ ••No ~ I 
.. 
____ MO..;..;.D_I.;.O<_ MO=.;;.D.;.II;;.I ____ 

1
._ ___________________________ • L Cheerfully Accepted I 

_________ __. 
C•~Sta~ • Advarced eleet10111C sprudsheel . 95 
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UTILITY ( ~ ) 
-------------------------------------------------------1LOAD80 

Bars and Stripes Forever 
by Davey S. Thornton 

B ar codes-they're fast, they're efftcient, 
they're accurate, they're everywhere! Now 
you can print them on the Model ID-here's bow. 

Most people think of bar codes as the 
striped labels on grocery items that 
identify a product and its cost. But bar 
code applications are more exten
sive- they are used in both industrial 
and commercial sales, inventory con
trol, and equipment and product status 
accounting. 

Several different types of bar codes 
exist. Grocery stores use the Universal 
Product Code (UPQ; a description of 

OU I [ l 
ZOH£ 

lntrtiea\ft 2 of 5 

C00£0 IN &a~S 

IIIII 
.---...------------- L 

•O• OUI [T 
ZQN( 

012 3 

STA•T I 3 STOP 
(loU.A&Cl[lit ---1 ' " 'Ut&C H R 

COO(D IN SP&C[S 

UPCs along with a program to produce 
them appears on page 114. This article 
explains how industrial bar codes work 
and provides a Model Ill program to 
generate the standard bar codes: In
terleaved 2 of 5, 3 of 9, and Codabar 
bar codes. 

How tbe Codes Work 

A bar code is a self-contained mes
sage that rapidly transmits data between 

Dlla Olanlcler Set 

Wide bars and spaces = Binary I 
Narrow bars and spaces = Binary 0 
Each data character contains 5 binary elements, 
2 of the 5 are binary Is 

Data Weighted Position 
Chancier I 2 4 7 P 

0 0 0 I 0 
I I 0 0 0 
2 0 0 0 I 
3 I I 0 0 0 
4 0 0 0 I 
5 I 0 I 0 0 
6 0 I I 0 0 
7 0 0 0 I 
8 I 0 0 0 
9 0 0 0 

Figure 1. Interleaved 2 of 5 rode seQuence. 
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independent systems with relative secu
rity and minimal hardware. Since bar 
codes interface with computers, binary 
notation is the basis for the algorithms 
used to encode and decode data. 

The Interleaved 2 of 5 code has a 
maximum of 2 of 5 bits as binary Is 
(wide bar or wide space) in any code se
quence. The Interleaved 2 of 5 code 
consists of a set of start and stop bits 
with a maximum of five groups of bars 
and spaces representing 10 numeric 
characters (see Fig. 1). A narrow bar or 
space represents a logic zero and a wide 
bar or space a logic 1. In each group of 
bars and spaces, the bars represent the 
first character and the spaces represent 
the second character. FlgUTe 1 gives the 
code sequence for the Interleaved 2 of 5 
code. 

Interleaved 2 of 5 code represents only 
numeric characters while the 3 of 9 code 
represents both numeric and alphabetic 
characters. Each character in a 3 of 9 
code consists of 9 bits with five bars and 
four spaces. The 3 of 9 code is so named 
because no more than 3 of 9 bits can be 
logic ls (wide bar or wide space) in any 
one sequence. Further, the space between 
the characters is not significant because 
of the discrete nature of the code. 

TheKeyBox 
Modetm 
16KRAM 
Ca.tte or Disk Ba9c 
Epson MX-80 Printer 



BI!UWE IT OR NOT WEVE ADDlED MORE 
NI!W FEATURES to the ONLY INTERAcnVE 
BASIC COMPILER for the TRS-801 

SP«d mcrea~ of 1o- 100 trmes are typrul alter comp1la11on. 

2 Comp1/ed code can be RlLOCA TlD ro tun anywhere m memory Code IS even 

ROMable' 
J ZBASIC 2 1 NOW SUPPORTS BOTH RANDOM and SEQUENTIAL DISK I 0 

4 ZBASIC 2.2 1s now a super tool/01 bus1ness programmers RANDOM ACCESS 

FILlS. and PRINT USINC statements ate suPPOifed as wt>/1 a~ a HICH PRECI

SION MI. TH package (with no rounding problt>ms). 

SP«Iill BUlL T./N MACHINE LANCUAC£ COMMANDS to increase program 

operatron by as much a1 1000 llmt'S 1 SP«ial command> atf' 1mp~ted /01 

la st memoty >f'atehing (CPDR. CPIRl block memoty mo~es (LDIR. LDDRt m

purrrns and prmt1ng HEX numbers. msertrng MACHINE LANCUACE rnto 

COMPILED COD£. d1s.1blrng and enablrng rnterrupts. rnvertrng memorv. 16 b1t 

PClKs and POKEs. and stack conttol. debug and much mOte. 

6 ZBAStC 11 comprles the EN TIRE PROCRAM rnto Z-80 machine /allfluagf' 

(Not 11080 code 01 a comb1narron of BASIC and mach1ne language l1kf' \Ome 

Ofher comp1lers. ) Clumsy LINK INC LOAOtRS. and RUN TIME MODULES are nOf 

r«ded. ZM SIC 2 Z cteate> a readv to run MACHtNL LANCUACl prOfl,ram 

7 NO ROYAL TICS Imposed on rf!/liStered ZBASIC o"ner> 

8 Typ1cal COMPILA TIO" TIME 1s T\\0 SCCO,..DS lor a ~K progtam 

9. Use TRS-80 Basic ro wrrre ZBASI( programs' 

10 Comprlf' SOtnf' f'Atl llll8 progr.Jm< ..-. 1th only m1not ch.JnJ(eS (BASIC PIOI!fam

mrnJ( e•perrence •s required ) 

I I fully compat1b/e w1th bOfh the Model l and the Mode/I ll Mod I comp1/ed 

programs w01k on a MODEL Ill. and v1ct'-~ersa ZBASI( wOtk> " 'th 

Nl WDOS-80. NCWDOS + . OOSPLUS. LOOS. MUL TIDOS. UURADOS. 

TRSDOS e-re /Not TRSOOS Mod t doublt clem1tyl 

12 BUlL T-IN and much 1mpto<-ed MUS/( and SOU D UTCCTS command> 

ll Improved CHAIN INC /01 drs! US('fl 

I ~ TIMES now il< il llable on DISK vcn ron /Mod I only) 

15 ZBASIC 2 2 no..-. h.Js an INPU I @ command l\1mllatto PRINT@~ 

16 The TAB lunctron ..-. ,1/ now 1ab 2S5 columns o n a pr1nter IBA IC c11nn01 rab 

pa>l column 64 } 

17. NEWDOS 8() 2.0 USERS can use the CMD "dos command "lunctron ' 

(OOSPLUS may ust name ""dos command"J 

18 NCV. and CASICR to use USR COMMANDS 

19 New math functrons to u lculatt' XOR and IN TEGER REMAINDERS of <1 

DIVISION 

20. LOfiiCill STRINC COMPARISONS are no" ;upponed 

21. The disk commands INSTR, MIDJ ,t,SSICNMENT arc no..-. supponed on bOfh 

DISK AND TAPE ZBI.SIC. 

12 DEFS TR 1s now wpponed. 

23 ltght d1sk t.les may be opetW!C} wnuhaneou~ly. t~ndom. ~uentr.~ l or miXed 

14 L/Nl INPU Til. IS no-- supponed 

25 Invoke rhe comp1let by ~rmply hltrrns these rwo keys. ·· - • 

26. NCW 60+ PAC£ MI.NUAL WITH DESCRIPTIONS AND CAI.MPL#; 

27. ZBASIC 2 2 Comes w~h CMDFILLCMD prowam !tom MIS05YS, ro allow a~ 

pef"ldi"'f Of me<ging compr/ed p!Ofltatn> and mach•ne language programs #tom 

lil)e 01 di51< 

ZBASIC z.z DOES NOT SUPPORT THESE 
BASIC COMMANDS1 

I ATN. EXP. COS. SIN, LOG. TAN. and txponent loil llon I However. 
suDrouti~s are includtd in tht' manual for thtse /un<trons I 
2. ERROR, ON ERROR GOTO. ERL ERR RESUME. 
3. No drrt ct commands hke AUTO. EDIT. LIST. LUST ETC. although 
these commands may De used when wnung programs 
4 . Others NOT supporttd. CDBL. CINT, CSNG. DEFFN. FIX. FRE 
5 Normal CASSEITE 1/ 0 . fZBASIC supports it"s own SPECIAl 
CASSETTE 1/0 stattmtnts ) 
6. SOME BASIC CO MMANDS MAY DIFFER IN ZBASIC. For 
rnstanct . END JUmps t o DOS READY. STOP JUmps to BASIC 
READY etc 
7 MEMORY REQUIREMENTS. to approximatt' tht' la rgtst BASIC 
program that can Dt' comprltd rn your machrnt fat ont trmtl. enttr 
BASIC and typt· PRINT fMEM·6500J/ 2 Rememllt'r. you can merge 
comprled programs together to frll mtmory 

ZIIASIC l.l SNED COMI'AJtiSON DEMO 
To htlp givt you an idu how f<ost comp rled ptograms art. w e havt 
rncludtd this dt'mo program 

ZBASIC Z.Z DEMO PROGRAM 
Tlmt to compilt' and run complett' program 1 0 MIN. :z SIIC. 
B.AISIC Execuuo n Spted MOO I. l EVEl II : 7 MIN. 14 SIIC. 
ZBASIC Execuuon spted MOO I. LEVELII 10 MIN. ta SIIC. 
B.AISIC Progtam S1zt I WITHOUT VARIABLES! 1 89S .YTIIS 
ZB.AISIC Program Silt' fWITHOUT VARIABLESJ 1 :Z7JJ .YTIIS 

fRtmtmllt'r that the ZBASIC program 1n cl;.rdes an 1879 byte suD· 
rouu~ package.) Program shown exactly a s comprled and run rn 
BASIC and ZB.A\SIC 

18 '••••• • • • • ZIASIC 2 . 2 £1AMPLE PROO~ AHD T IN£ TEST•••••• •• 
~ CLS o CL£A~I .. oDET I NT A-loD£FST~ loDI" AA I~4, 24 1, l l~lo ~DCM 
Je AA•I .. o88•·1- o CC•JoDD•·J o ££•·'f9'1'J oiTt•"STA~T TIN£ "+TINEt 
48 FOR 1•1TOI 2 7STEPi! oFO~ J '\47TOJSTEP· Joll •PO I NTII,JioSETII,JI 
:Ill ll• II ·JIICCo i7• 1• J I oll•AeS IINTIRNDII • J I -MI • 71 oiiER:TII,J I 
,. U•PEEKII•J I r POKE153loe•l•J,J 10UT255, J AHD ( J o J i oXX• INPIII 
7e A .. •STA. (J +J ) t~•L£FT. c A8• , lt t AA C t i2,J/2l •VAL C~l~l 
.. &A9•8~•AJGHT•t~.~D C3)l t iX•JNST~ C l,~,·,•t tXI•~(J•J l 
98 BA4•MJO.f~, 2, 2) t MJD• c~. 1,l l •2 1lF IX THEN . .. ELIE CLI 
1 .. IF LEN I~I IJ OR SGNilll•l AND ASCI~I•J2 THEN PRINT"•••"! 
Ill I FPOS II 1162 THEN T-oT~F ,PRINl ELSE U •NOT IRND I9'JII + I .. 
128 ~·INKEY& J IF At • "Y" OR At • " y" AND 111 28 THEN P~INT"T~ • • • 
138 RESTORE oREADA, C,ZI J I , D•GOSU8171oGOSU8178oBOSUI171oOOTOi!ll 
1•1 NEXT oPRINT"•"I • NIElTI •CLSoi>III N'T.S i i! , S Tt, "STOP TINE " 1T I N£t 
1,_ STOP' ••• •••••• •••• • END OF NAJH T€ST LOOP ••••••• • ••••••••• 
t &e DATA 123~5, - t,•TEST · , -9999 
t7e 0H lltNOC ' I GOTO tN,t,.,!M, tM,19e, 2M 
188 RETURN 
1'31 RETUIIN 
2 M RETURN 
218 OH lltN:OC9l G0SU1 t M, 19e,2'M,tM, t9e, 2M, tU, t9e,2 .. 
l i!l OOT0148 

N()H(I LIIA~IC ! OOWNI RS \OU conul>ltr•df> H >Ur /liAS I( l Olor no o h.llgt' iu<l 
W"f'd U) \OVI Oft.ttncll dt\L.f"{ l(t I •h "tlltP dlld ~1 \ 00 " tlh \OUf f~t~l~ 't'f l•l nu-mbf!f 

•nd Cop'\ of \ OUf In\ OK .- \\ f> v. tll '-find \ OUt ZOA\ If" l 2 cH'tl updtllt'"'-10 \0\Jf '""nuti l 

VISA MAS 11 R(ARO AMI RIC AN I XI'K E~S C 0 0 O RO[ RS CAll 

800 521-1149 order line 
ZBASIC 2 2 DISK VERSION AND MANUAl 
ZSASIC 2 2 TIV£ VERSION AND MANUAl 
ZSASIC 2 2 D ISK & TIV£ VUSION AND MANUAL 
MANUAl O NlY IAmiES TO JOURCHASEI 

8995 
7'195 
99 9'1 
2500 

SIIIIEK CIIPITEI PI.ICTS IIC. 
TECHNICAL QUEmONS I'LaASE CAlL f60lJJli·9J91 
4H7 E. SIIEEDWAY, TUCSON, ARIZONA 15712 ,... 12 

TIIS-80 111m or Radio Sll~k . ~Tandy Corp 
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Access 7/82 
Byte 12181 

AI Rev'-wed In 
80 Micro 12/82 
80 us 2/83 
Electronic 
Learning 6/83 

LDOS Quarterly 1/83 
SoftSide #36 

Standard Pascal with many 
special features including 
random files up to 16 mega
bytes, peek, poke, and call. 
accessable pointer variables 
(like C). include. chain , and 
rename, graphics. Call or write 
for FREE descriptive brochure. 

NOTE: We do have a trade-in 
available for those who purchased 
the old obsolete Ramware or 
Ram Parts Pascal 80. 

NEWI High Resolution Graphics 
package (requ ires Radio Shack 
board) including character 
generator and turtle graphics . 

Pascal 80 $99 + $2 shipping 
Pascal 80 School Package $295 
Pascal 80 Trial Version $14.n 
Graphics Package $39.95 

N EW_ C l ASS ICS 

S8FTW~RE 

-
239 Fox Hill Road 
Denville, NJ 07834 

201 -625-6838 
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a- P.atma Ibn Spaces a- Paltma Ibn Spares 

1 -· .. -lelllll aue M -- .. • 11 aea 81191 ·- .. -BU ill BUB N .. -. -01111! 1 8881 2 
3 -- ••• 11 0118 BUB 0 -·-· • l Uilll 8118 1 
4 •• -·- 011 11!1 au a p . --. • Bl11111 118111 
5 -· -.. 19191! 11188 0 ... --1181111 9981 
6 ·- -.. B111lll B111B R -··- • 11111111 8B81 
7 •• ·-- 911111 11188 s ·-·- • 111818 111181 
8 -· ·-· 181lU 8188 T ··-- • 98 1111 11881 
9 ·- ·-· 918111 9188 u -... -lU II l 11111 11 

" •• --· llll 11 1l 111ae v • -.. -ll lflll 11188 -.. ·- 18981 llllle w --... u aell 1888 A ·-· ·- Ill 89 1 ee u X • ·-·- 98181 uu B --· •• u ae11 Bil lS y -. -.. 18188 l Ull c .. -·- llll l U eeu z • -- .. 811BB uu D -·- •• 1 8191! 8818 - • .. -- ll 8A11 uu E 
p ·-- • • 111188 llllU -.. -. lll lllll l Ull 
G ••• -- ae11u II Ill" SPACE. -·-· euu l UI 
H -.. -· uau 8818 . • ·--· 91!1111 1 889 
I ·-· -· ll111111 lllllll s • • • • • 881189 1118 
J . . --. lllllll 81119 I • • •• • 91!898 1181 
K -... -18881 Blllll + • • • • • 111191!11 Ull 
L . -.. -lllllll 1 lllllll 

' •• • • • BBil811 11111 

FtgWP 2. 3 of 9 code sequence used as start/stop code only. 

Nun! liM' 7 -bit code 

0 0000011 lololololol 1 I 1 I 
I I I • 

0000110 00 00 1 1 0 s 

I I • I 
2 0001 001 000 1 00 1 

I I I. 
1100000 1 0000 0 

• Ill 
00 10010 00 1 00 1 0 

I • I I 
1000010 1 0000 \ 0 

• I I I 
OI()(X)()I 0 1 0 00 0 1 b 

I I I • 
0100100 0 1 00 1 00 

I I • I 
d 

0 110000 0 1 1 0000 

I • I I 

' 1001000 \ 0 0 ' 0 0 0 

• I I I 

0001100 

0011000 

100010 1 

1010001 

1010 100 

0010101 

()()11010 

0001011 

00011 10 

lololol 1 I 1 lolol 
I I • I 
0 0 1 1 000 •• II 

1 0 0 0 1 0 1 

-~·· I 0 1 0 00 1 •••• 1 0 1 0 1 00 

••• 1 
00 1 0 1 0 1 

~-·· 0 0 1 1 0 1 0 

I • I I 
0 I 0 1 0 0 I 

I I I. 
000 1 0 1 1 

I I I. 
oco ' \ 0 

I I .I 

FtgUre 3. Codobor code sequence. (Reprinted with permission f rom Bar Code News.) 

JC IS (OUAl TO A NAIU, OW lA It OA S PAC E: ( 007$ ) 
01 Wf NSt0frll5 U( IN INCttU 

Ftg~~re 4. MIL-STIJ..I 189 code dimensions. 

The 3 of 9 code uses the spaces be
tween bars to point to one of five char
acter groups. Within the group, the bar 
identifieS the specific character. These 
bar codes use the same binary sequence 
as the Interleaved 2 of 5 code (see F1g. 
2). This pattern holds for all but four 
special characters represented by bars 
equal to logic zero and spaces with alter
nate three logic Is. Ftgure 2 gives the 
code sequences for the 3 of 9 code. 

Codabar code includes a numeric set, 
six special characters, and four inter
changeable start/ stop codes. Unlike the 
2 of 5 and the.3 of 9 codes, you can scan 
Codabar codes in either direction. The 



FLURP@ 
Mainframe Accuracy with a Micro 
If you need a multilinear regresssion package with the accuracy of a 
number-crunchef. you need FLUAP (Flynn Lal)()(atory's Ultimate 
Regression Package). FLUAP has easy data input. disk file archiving. 
and outputs a complete set of statistics. These include;mulitcollinear· 
ity diagnostics. hypothesis testing, an analysis and plot of the 
res1duals. and more. FLUAP is available fOf 8" CP/M (requires 
MBASIC). TAS-80 I and Ill, and soon fOf the IBM PC. 

0 My $99.95 is enclosed rush me FLURP (add $5.00 for fOfeign 
shipping) 

0 Enclosed is $29.95 fOf the manual (credit to the purchase of 
FLURP) 

0 Bill company (include purchase ()(der) 

0 Charge my 0 Visa 0 MastefCard 

Card Number ___________ Expires __ _ 

Name ------------ ------

Address ------------------ -
City _________ State ___ Zip __ _ 

Signature (credit card orders) ---------

Mail to: LEOS Publishing Co .. Inc .. PO Box 12847. Research Triangle 
Pa~. NC 27700 (919) 477-3690. 

.-155 
Trademarks tBM·IBM Corp . FLURP-LEDS ~lsnor>Q Co CPIM-O.gotaj ~arch 

TRS-80-Tanc!v. MSASlC-MlcrOS()/t 

GET EXPRESSED 
AND OWN TRS FOR LESS I 

100% PURE lladle/haek 
l5% to 20% OFF LIST PRICE 

JOIN THE CO-OP AND 

RECEIVE ALL lladte/haek 
EQUIPMENT BELOW RET AIL 

TRADE-INS WELCOME .... 
c•••1Jz•• •31••••• 
-*·tl 

32 E. MAIN St. MILAN. Ml48160 

(3 J3) 439-2475 

From the leading supplier of Computer ~:~~~E 
Grade Cassettes, MW, longer le1191fl C-12's ~ 
(6 mi•utes per side~ provMielheextra few 
feet nHded for some 16K programs. 
~ Premium 5-screw shell wltllleader 

- BASF tape 11o1111 12 
-•lobOMe 

~ lfttematio•ally acclaimed. :::=..~-
. Thousands of repeat users. ~ 

~ Error Free • Money back Guarantee ~ 

• 

500 C-12'&--38¢ each •• ,_ TAAcroAFeeo 
......... 117J500 ldd 4C • OIE.(;UT lll.ANK 

--13C- • ~ t10Jt01 CASSETT£ LADI:L~ I 

~ BASF au.llmetrk: ~x6-0isc:-Lifetime Warranty. F;;l 
~ SY4' Single Side. Double Density, Soft-Sect()(ed. L.l:.J 

NEW1 MICRO CASSETTES ln~l6entlhoft llnftN. 
MC-10 Is- IUperior lepe in premium shell 
MC-20 WlTH LEADERS. Suppi«j OOII'Iplelle With 
MC-30 box {Ms Epson & Sharp miCro drives). ~ 

~ Cell: 2131700-0330 •:. =~ ="' ~ 
ORDER r\. MAll. TO: 'IOIHIJd" Comouterwore 
NOW •• . ly'9525 Vassar Ave. NSO ,Chatsworth, CA 91311 p------ ORDER FOAM •------ .. • • 

I bell .-.~ . caMIII I 
- two YOfll( 10 

I 
... Oflll' . .,. • .,, I 
sdll MPI'aiii1V. We 

I 
.,.....IO ... IIYUPS I ......... ~
$11111 H yo;o IIMCI slip· I -lOy Pll'cel PIKa. I 
CfiD lllrt 0 

I IIOTE: Mlltonll I 
I CI\II'JIS _. .. I 

CoMIMMII $11111. 

I ~IOAI.. HI, I 
Ml USA PGSie$$OOftS 

I r.,:.~.:.::. I 
-...... I 1 Nl-.- s. ..... 

I I 
1 enctoMc~ 0 l!:rcw 0 VISA o MASTEACAAO #80 I 
I o ~EASE SEND ~nTY DISCOUNTS "'" 15& I 
I Card No.----------------- Exp. -- 1 
1 Name I 
I Address _________ _ _________ _ ____ I 
I I I City - -------- State/Zip--------- I 
I Signature ________________ Phone _ _ _ __ _ ___ I 

Computer make & model ------ - -- Dtsl<? (y/ n) _ .I 
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lnlerlea\'td 
UPCIEAN 3 of9 Codt 2 of 5 Coclabllr 

Olarader Set Numeric Alphanumeric Numeric Numeric plus 
plus - .•s; S - :1.+ 
+ IJ!o and space 

Number of a..nctm F..ocoded 10 43 10 16 

St.n Md Stop Codes Unique, both Unique, both Stan NB/NS/ 4 possible 
(101) (•) NB/NS a/t ,b/ n,c/ • , 

Stop WB/NS/ di e 
NB 

Number of Modult Ulmbinations U.c! 4 2 2 2 

Maximum Substitution Error RMe 
without <Mck Dip (CD) CD required I in 10' I in 10' I in 10' 

Muimum Substitution Error Rate 
with <Mck Dip (CD) I in 10' I in 10' I in 10' I in 10' 

Tm~er Length for .011~ 

l.ndl Module (Nominal) 

v llrillble Uagth 

Dilcrdt 

Stlf-Cheddac 

Date Introduced 

Codlfltd in Standards 

Market lnftumct 

length of the Codabar character isn't 
fixed as in the 2 of 5 and 3 of 9 codes 
shown below. 
o through 9. - .s l t = s•x + 2•N•x 
:, / , ., + ,A. B,C,D l2 = 4°X + 3"N•X 

The difference in L1 and L2 lengths 
shows up as (N- WX. but is not signif
icant and can be made up in the inter-

CODABAR CODE 

.70 inch 1.4 inch .90 inch 

No Yes May be w/ CD 

No Yes No 

Yes Yes Yes 

1973 1974 1972 

UPCC/ IA N USD2&3/ ANSI/ USDI/ ANSII 
OOD/ AIAG A lAG 

Retail Industrial & Industrial 
Government 

Table I. Comparisons of popular bar-code symbologies. 

character gap. Since the code is discrete, 
the intercharacter gap change doesn't 
affect code readability. rt.gUre 3 gives 
the Codabar sequence. 

Printing Code 
Next, detennine if you can use a spe

cific dot-matrix printer as an inexpen
sive and convenient bar code printer. 

I .O inch 

Yes 

Yes 
Yes 

1972 

USD4/ ANSI/ 
CCBBA 
Medical/Photo/ 
Librarie5 

IIIIIIII~IIIIIIIIIIIWII 

Using MIL-STD-1189 (see Fl.g. 4) and 
the ANSI bar code specifications (see 
Table 2), you can determine the density 
of printable bar code characters, and 
whether a specifiC printer can print bar 
codes. However, the vast majority of 
dot-matrix printers with graphics capa
bility are capable of printing bar codes 
of some density. (For a more rigorous 
evaluation of this subject, I recommend 
an article by Wellman Hoff in the 
winter issue of Computer Technology 
Review, the System Integration Source 
Book, West World Productions Inc. 
This article includes a Basic program 
for evaluating dot-matrix printers.) 

Since my system includes an Epson 
MX-80 Ff printer, my evaluation is 
limited to this printer. The MX-80 
prints 120 columns per inch in the high
resolution mode. This equals a horizon
tal spacing of .~33 inches. The verti
cal spacing is restricted to the minimum 

- 1 234 5 67890-$ -
I NTERLEAVED 2 OF 5 CODE 

II 01111111111 m - 1234~67890 .... 

3 OF 9 CODE 

1111111111111 I Ill~ 1111 IIIII - CODE TEST SEQUEN CE -
Figure 5. Sample bar-code printout. 
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platen shift, which equals .00463 inches. 
The dot separation, .01388 inches, de
fines the dot diameter. 

There are two relationships you must 
examine to determine if a specifiC print
er is capable of printing a bar code. 

The flrst is the overall ratio of narrow 
to wide elements. This depends heavily 
on the ratio of the dot diameter to the 
vertical and horizontal spacing. With 
the Epson MX-80 this difference is ap
proximately 1.6-to-1 ( .01388/.~33= 
1.666) and 3-to-1 (.01388/.00463 = 
2.998) for the vertical spacing. 

This amount of overlap also tells you 
that the second relationship-the dot 
gap between both vertical and horizon-

scanning algorithm and the problems 
you're likely to encounter. Assume that 
the algorithm takes 50 microseconds to 
execute, then estimate that the routine 
has a sampling rate of about 20,<XX> 
samples per second (sps). 

If you wave the reading wand at the 
average rate of about 30 inches per sec
ond (ips), you fmd that each sampling 
period corresponds to a wand travel of 
about .0015 inches (30 ips/ 20,<XX> sps). 
As discussed earlier, the narrow-bar 
spacing is .01666 inches based on a dot 
row equal to two dot rows for a narrow 
bar or space. Thus, you can see that a 
narrow bar or space consists of approxi
mately 10 samples-each representing 

about 10 percent of the narrow-bar/ 
space width. 

'11m te& )00 that a read system, b-a 
on the TRS-80 Model III, is susceptible 
to errors in acceleration/deceleration 
and variable speed of wand motion. In
correct readings used in calculations 
contribute to additional errors. 

Bar code scanners have circular view
ing areas or apertures (which vary from 
.0045 to .017 inches in diameter). This 
increases the chance for error since re
flected light entering this aperture is 
converted from an analog signal to a bi
nary digit. The scanner diameter adds 
additional error as a resuh of the 
amount of light admitted, and the size 

taldotp~tisnot~ficant ~-r-----------------------------------------------------
cause of the size of the dot diameter. 
With a dot radius equal to or greater 
than the separation between dot posi
tions, there is little or no dot gap. 

Thus, for the Epson printer, the dot 
over-print is the controlling factor and 
affects the narrow-to-wide element ra
tio. Table 3 gives a list of narrow- to 
wide-element dot-row widths and the 
density in characters per inch. 

The Program Listing provided here 
produces 2 of 5, 3 of 9, and Codabar 
codes. The program asks for a code se
quence and the input specifies the type 
of code you want produced. If you de
sire 3 of 9 code, you must use a se
quence of up to 30 alphanumeric char
acters. (The 3 of 9 code has a restriction 
of 43 characters but the listing prints 
only 30 characters in compressed mode 
and 20 characters in standard mode.) 

If you desire 2 of 5 code, then a peri
od precedes the code sequence and you 
can use only numeric characters. With 
the 2 of 5 code, the sequence must ~ 
less than or equal to 10 characters. 

If you want the Codabar code, then 
in addition to preceding the code se
quence with a period, you must include 
a stop/ start code after the period and 
~fore the code sequence. Since the 
Codabar start/ stop codes are inter
changeable, you can use a different 
code at either end. If you desire a differ
ent code at the end of the sequence, in
clude it during the entry; otherwise, 
the program assumes that you want 
the code specifled as a start code as a 
stop code. 

Sc-nlng tbe Code 
To help those of you who are ready to 

jump up and write the definitive scan
ning routine, here are a few tips. 

First, assuming that you use a 
TRS-80 Model Ill, you can make some 
assumptions about the speed of the 

..-227 
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BAR CODE EI.EME:'o~TS EI.EME:'o~T WIUHI TOLERA~CE T WIJ)E~ TO-:'ojARROW 
Ht~ME:'o~T RATIO :'oj* 

NA RROW BAR\\' ISN 21 2:1 TO 3:1 INTERLEAVED 2-0F-5 
A RROW SPACE W 

:! ( 80 )w (MUST EXCEED 2.2: I WH EN-
WIDE BAR EVER A RROW ELEMENT 
WIDE SPACE <0.02-IN. WIDE) 

3-0F-9 SA~ IE AS A BOVE . 4 27 ( 213)\\' SA~1E AS ABOVE 

9 BAR WIDTHS 0.0015 ELEMENT 
"'-- X OOES OT APPLY CODA BAR 

10 SPACE WIDTHS 0.0065 WIDTH 

N = T HE RATIO OF THE WIDTH OF T HE WIDE ELEMENT TO T HE WIDTH Of THE NARROW ELEMENT 

(NOM INAL RATIO: \-l UST BE H ELD CONSTA~T WITHIN AN I TERLEAVED 2 OF SA D 3 OF 9 BAR CODE SY!\t!BOL). 

t 'OR All HIE ABOVE BAR COOt~"i: 

BAR CODE HEIGHT \-IINI~IU \-1 IS 0 25 IN . FOR HA:--ID SCAN l NG OR 15°'o OF THE BAR COOt LENGTH. WH ICHEVER IS 

GREATER: MINI\1UM OF 125 IN. OR 25°'o 0 1· T HE BAR CODE LENGTH, WHICHEVER IS GREATE R. FOR TRANSPORT 

PACKAGES. 

MINIM M NOMI AL WIDTH m NA RROW EI.E\ IENTS IS 0.0075 I . EXCEPT FOR DIRECT PRINTING 0 CORRUGATED CON-
TAINERS. WH ERE 0.040 IN. IS REQUIRED. 

VOIDS OR SPOTS \IEETING EIT H ER OF T HE FOLLOWINCi A RE PER~IITIED: 

(I ) CONTA INED \\'IT H I A CIRCLE WHOSE DIA~IETER IS 0.4 T I\-IE THE N0\11 AL \\'lOT H 0 1· THt NA RROW ELE~1El''T . 

(2) OCCU PIES NO \-lORE TIIA ' 25~~"o OF TH E AREA 0 1- A CIRCLE WHOSE DIAMETER I SO.STI~·IES THt NOM I AL WIDT H OF T HE 

NARROW ELE~1E T. 

MINIM M PRI TCO TRAST SIGNAL I 75°'o IN THt B633 SPt<.TRAL BAND. 

Table 2. Summary of ANSI bar code specifteations. (Reprimed with pennission from Computer Technology Review.) 

of the bar/ space reflecting that light. 
The elements scanned are represented 

by two widths. The ratio of narrow-to
wide should be between 2-to-1 and 
3-to-1 . The algorithm should compare 
neighboring elements in consecutive 
fashion . Compare bars to bars and 
spaces to spaces. Comparing these ele
ments to their nearest neighbor mini
mizes errors resulting from speed 
changes (acceleration/ deceleration). 

Use the start/ stop code as a known to 
identify the start of a code sequence as 
well as to defme the narrow and wide 
bar/ space widths as determined by the 

Dot Row Dot Row Density 
N.nvw Wick in 
~IS ElrmmiS a...ctersiiDcll 

• 2 5 4.1379 
•• 2 7 2.8583 

3 8 2.6667 
4 9 2.1827 
4 10 2.0698 
4 11 1.9680 

•Program Listing in standard mode. 
••Program Listing in compressed mode. 

Table 3. MX~ FT printer evaluation. 
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wanding rate. Use these values to evalu
ate successive code bits. AU of these cal
culations can't be made during the scan
ning process without further reducing 
the scan rate, which is unacceptable. It 
is possible, however, to store the scan 

data and perform the calculations after 
the stop code is received. • 

Contact Davey Thornton at 8128 
Brucar Court, Gaithersburg, MD 
20877. 

Program Listing. Bar code print routine. 

19 •••••••• • • ••••••••••••••••••••• • • •••••••••• 
20 
30 
41l 
Sll 
60 
70 
81l 

I* 
• * 
I* 
'* 
I* 
I* 
I* 

Print 

BAR CODE PRINT ROUTINE * 
by 

Davey s . Thornton 
81?8 Brucar Cou r t 

Gaithersbu rg MD. 20877 * 
Interleaved 2 of 5 , 3 o f 9 * 

and Codaba r codes 
9 8 ••••••••••••• ••••••••••• • ••• •• • •••••••••••• 
l01l CLEAR21lllll :DIM R(255) ,D$( 59) , E$( 11l ) , C$(33) , A$(4) 
110 FOR I =1 TO 59 
120 '**** LOAD BINARY CODE •••• 
130 READ D$(1) :NEXT I 
149 DATA "911090100",,,,•010101000", "00011l1010",,,,,•e101l10100","0 
1B0B1010" ,,"011l000101","110000100" , " 011l101lll11l","ll01l110100","101l11l0 
01l1","Bil11Billlll1","11l1191lllllll","llllll111l001","100110000" 
150 DATA"BB11 11lBil0","00011l0101","101l11lll101l","ll01100100",,,,,,,,•10 
llllll101l1","1lll11l ll101l1 " ,"10100101lll" ,"01lllll1101l1","101l01101l 0" , "001 1l111lll 
0" ,"1lll01l01101","1001lll1100","001001100","001lll1 1101l" 
160 DATA"101l01l001 1" , "1lll10001l11" , " 10101lllll11l ","01lll011l011 ","11lll010010 
" , "llll19191l11l" ,"01lllllll0111","11l0000110" , "01l10001lll","01lll0lllll0","111l 
ll llllll0l", "lll10 0001l1","11l llll ll ll 00 " ,"010010001" ,"111l0101l01l" 
171l DATA"011010000" 
181l FOR I • 1 TO 11l : READ ES( I ) :NEXT I 
191l DATA"01l110" ,"10001","01001","111l00","00101", "10100","01 lll0" ," 0 
llllll "," lllll l ll" ," 01010" 
20 1l FOR I•l TO 33 : READC$( I ) :NEXT I 
210 DATA"0011000",,,,,,,•001 0101", ," 01l 01 10 0"," 1010100","1010001", " 
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SUPREME RULER 
Have you conquered the World lately? Was it a 
Challenge? If the answer to either of these questions 
is NO, you obviously don't have SUPREME RULER; You 
haven't led your own country, managing your economy 
and controlling the destinies of millions of people; you 
haven't had the chance to overcome opponents 
(Human and/or Computer) bent on achieving the same 
goals. 

In SUPREME RULER you must protect your economy (or else 
risk a recession), support and feed your people, encourage 
new business, manage government revenues, and control 
your army. These and many other factors are Interdependent, 
making this a very challenging game/simulation. 
Supports up to 9 countries (4 with 16K), either human or com· 
puter controlled. The computer plays by all the rules, and makes a worthy opponent in single-player games. 

16K and 32K versions together on Cassette, with 40 Page Manual. 
32K version (with SAVE GAME feature) on Disk w ith 40 Page Manual. 

PRICE: $18.50 
PRICE: $20.50 

(Model 111ti") 

For those of you with 48K: 

SUPREME RULER PLUS! 

The extra memory is filled with many new features, 
expanded reports, more intelligent computer opponents 
with selectable "skill levels", and MUCH MORE! 

II!IIF=========-====-==-=-=......,-o:===Ciliftomes with a 50 page manual and a start-up booklet. 
0 OUR "TRIPLE PROTECTION'' ProvidedoneltherOiak or Caaaette. PRICE: $26.50 

w ~==~=-~-=~~---------~ 

~ GUARANTEE TO ORDER: Mail or Phone your order, 

(/) In tooar·ssoll'watt WOttd •I •s tt.ardto tell a good PfOQfJm from a bad one by onty a maoaz•ne 

OA 
Go and see your nearest oeater It ne doesn' t carry 

JMG programs, shout at n•m a b ot. W ~. that's .-hy JMG has a warranty plan that wtll ouarantH your Slllslactton Here fs our 
C[ ''Tuple Pro tect ton" guarantee 

,, QUAliTY QUARAHTEE: II you.,. unsahshed wtlh the sou ... ,. product you have pur· ~~ rnr rv ~ DL 5 chaa~. you may retutn tl (tn good cond•honl wllhtn 14 days lor a refund. lUI al2 handl· JUr / 1/TflC 
0 l ng Charge (WI also Ilk I hal yOU seno us I t)tttl letter stahng I he reason lo r yOur return) /irA/ TLDA/ ~ r f /?A/~/ z 2) U'DATE.SOUAAANTIE: Wealways hslen 1oour cuslomers. ano weoUtn tmprovelnd /Y / Cfl/ Y/1 / ~ U/r/TL 

· t • pand our sortware prOduc ts on the baSts ot thetr comments It wt make an tmpro.,..men t 
a: to a l)f'Oduct and rtitiM a new ... erston. all our pre..,•ous purchasers wt ll be notlhed anai------------
W offered the update To recetve an update, you only have to retum your ougtnal cliak plus T H E F I N E p A I NT: 
...J $1 lor thtpptng costs 
c( J) MlOlA GUA"-AHTEE: lht d tSktlll 04 caswtte has a Ltltl tme Gu.arantM If ~ufl turn I We ~ccepl VISA a nd MasttrCarcJ 
W 0\1110 bl defecltve, or tl fa t Is an<l you dO nol have any backups made. then jull rttu rn tht All pnces tn U S Funds 
0 d llkiCIIMtlt and we 'll replace tl Please a llow t or 2 we~s tor PERSONAl CHECKS to c lear 

~~~-------------====--it SMIPPING CHARGES art S200 tn No llh Amertca. $!> 00 
-: overseas 

P.O. BOX 598 
FALLS STATION, 
NIAGARA FALLS, N.Y. 
U.S.A. 14303 

OR 

710 UPPER JAMES ST. 
HAMIL TON, ONTARIO 
CANADA L9C 2Z8 
(416) 388·8086 

~If EXTERMINATE! 1 
The World is counting on you to annihilate a horde of alien bugs 

it 
that are trying to escape from an underground cavern. Your on
ly weapons are your skill, strategy, and an armed "Rover". This 
100°/o Machine Language program has quality graphics and 
sound, and surprises to keep you busy at every new skill level. 

EXTERMINATE on Cassette, PRICE: $15.50 ~ 

Model IIIII Diskette, PRICE: $1 7.50 ..,., A 
4 -· • Order now and you will receive a free " Bug Hopper" Jumping Disd • 

..-t26 



~out our 
books for 

.. 

your 
TRS-80 

i: 

Call today! 
1-800-343-0728 
extension 191 
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1118811","8881111","&881181","1188811","8&18818","1111118","818888 
1","1188111","111BIB8","1811111",,"11ee1e1",,,,,,•1111e18" 
221 DATA"8181111","1111811","1811118" 
238 FOR I•l TO 4:READA$(I):NEXTI 
241 DATA"8111188","lllllll","llll811","1lll888" 
2SI CLS:INPUT "ENTER 'L 1 FOR STANDARD FORMAT OR 'C 1 FOR COMPACT FO 
RMAT":OS 
268 IF OS•"L" THEN Cl•3:C2•4 ELSE IF OS•"C" THEN Clc2:C2•3 ELSE G 
OTO 258 
27 8 CLS 
288 'INPUT SEQUENCE ***** 

•.• "A.B,C,D" SEQUENCE "A,B, C,D" CODABAR 
"." SEQUENCE 2 OF S CODE 

291 1 SEQUENCE 3 OF 9 CODE 
WHEN ENTERING CODABAR CODE THE STOP CODE MAY 
BE LEFT OFF IF THE SAM£ CODE WAS USED AS START CODE. 

388 I EXAMPLE 
CODABAR . A1234S67898-S: / +D 
2 OF S .1234S67898 
3 OF 9 ABC-XYZ1234S67891.$/ +\ 

311 I NPUT"ENTER CODE SEQUENCE";QS 
329 IF LEFTS(QS,ll•" . " THEN 441 ELSE TSz"" 
338 '***** PRINT 3 OF 9 CODE **** 
341 IF LEN(Q$)>28 AND Cl•3 OR LEN(Q$) >38 AND C1•2 THEN PRINT"STRIN 
G TO LONG REENTER": GOT0318 
358 PRINT") OF 9 CODE" 
361 LPRINT"3 OF 9 CODE":LPRINT 
371 FOR 1• 1 TO LEN(Q$) 
381 TS•T$+D$(ASC(MID$(Q$,I,l))-3 l )+"I" : NEXT I 
398 T$•D$(ll)+"I"+T$+D$(11) 
481 FOR I•l TO LEN(T$) 
411 R( I) •VAL(MIDS(T$,1 ,1 )) 
428 NEXT I 
438 GOT061l9 
448 TS•"" :S$m "":Q$•RIGHT$(0$,LEN(Q$)-1) 
4S8 '***** PRINT 2 OF S CODE **** 
461 IF ASC(Q$) >•65 THEN 6SI 
478 IF LEN(Q$)>11 THEN PRINT"STRING TO LONG REENTER":GOT0310 
489 PRINT "INTERLEAVED 2 OF S 
498 LPRINT "I NTERLEAVED 2 OF 5 CODE" :LPR1NT 
See FOR l • l TO LEN(Q$)-1 STEP2 
S18 TS•T$+ES(ASC(MID$(Q$,I,1))-47): SS=SS+ES(ASC(MIDS(Q$,1+1,1))-
47 ) 
528 NEXT 1 
538 SS•S$+" ":R$•"" 
541 FOR 1=1 TO LEN(T$) 
SSe R$•R$+MID$(TS,I ,1)+MIDS(S$,I ,1 ):NEXT 1 
568 R$•"e8e8"+R$+"118" 
578 FOR I 2 1 TO LEN(R$) 
S88 R(I)•VAL( MIDS(R$,1,1)) :NEXT I 
591 TS•R$ 
688 N1•LEN(TS):K•B:N6•e 
611 FOR 1•1 TO LEN(TS):IFK•I THENK•lELSEK=8 
62& N6•N6+R(I)*C2+Cl:NEXT I 
638 GOSUB 771 
641 GOT0311 
6S8 O•ASC(QS):QS•RIGHTS(QS,LEN(QS)-1) :TS• "" 
66e 01•ASC(R1GHTS(Q$,1)) :IF 01>•65 THEN QS•LEFTS(QS,LEN(Q$)-1) ELS 
E Ql•O 
678 1 ***** PRINT CODABAR CODE **** 
681 IF LEN(Q$)>17 THENPRINT"STRING TO LONG REENTER" :GOT0318 
691 PRINT "CODABAR CODE" 
781 LPRINT"CODABAR CODE":LPRINT 
718 FOR I•1 TO LEN(Q$) 
728 T$•T$+C$(ASC(MID$(Q$,I,l))-3S)+"I":NEXTI 
738 T$•C$(Q-65)+T$+A$(Q1-65) 
74e FOR 1•1 TO LEN(T$) 
758 R(l)•VAL(MID$(T$,I,1) ) :NEXTI 
7 68 GOTO 6118 
778 '* **** PRINT BAR CODES **** 
78e FOR M•1 TO 8 
79e LPRINT CHR$(27l "A"CHR$(4); 
888 N4•FIX(N6/256) 
818 LPRINT CHR$(27l "L"CHR$((N6/256-N4)*2S6)CHR$ (N4 ); 
828 K•l 
838 FOR J•l TO N1 
848 IF K•e THEN K•1 ELSE K•l 
8S8 FOR I•1 TO R(J)*C2+Cl 
868 LPRINT CHR$(127*K); 
878 NEXT I 
888 NEXT J 
898 LPRINT 
988 LPRINT CHR$(27) " @"; 
911 NEXT M 

921 LPRINT CHR$(27)"@ " 
931 LPRINT CHR$(27)CHR$(14)"* " OS" *" 
948 RETURN 
9SI END 



~ IIi™ ~~ HERE IS! 

for Modttl 1 TAPING 

~ •DATA• S&v•• &c Lo&d• u• to .. blld) 

PlUS: High-baud S&v./Vmfy/LO&d of BASIC and 
•AChirw--coct. progra•s. HIIOf'y bladCs. ,.,...-ic 
UT&y._ High-baud S&v./load of String /ways 
&nd 'd&t&' with no P1'091"•••in9 haul•. Chain
lo.d BASIC P"Oir•••· S&n your scr .. n to 
IJI'if*r ar u.-. 0.-bcua. S&41Part• 1/1 dual 
cuutt• cpa. load• MCOS tapn. Cotlpatibl• 
with L•IIICIOAid lo&W., MIS •L•v.l m•, and 
DISK Oti-b&Ud t. ba~ far diSk BASIC), & 
•or• ! ••• !introductory pric•, pcKtpald) ... s 39 <••·- tfltify lat32kl411) 

READY SOC»-1 ••• •n• +w tilt"'*' Ill. 
Aho IIUit-MTCit hi' tift satlPSIT"<Hi~ tnt 
IMUINII. MM c•trel CMtS te tilt " itttf',) 

Wtitt or call hi'...., ilfo IIIIJ/or yaur co,y of tilt 

f¢-f, ((assrttt 4l}a;tttt 
a valuable collecti on o£ 

·--·-·-·-•• EERO~ & EPRO~ PROGRA~~ER 
YOUVE ALREADY GOT THE SMARTS IN YOUR 

COMPUTER. SO WHY BUY A MICROPROCESSOR 
BASED PROM PROGRAMMER? 

The Da..SU,_.. coaa•anlcata wltb your penoaal 
computer through an R5-232 Hrial port, and operata 

In conjunction with the •applied eoftware . 
• Protr•-. Vertflea 16K tlaro•p128K s-... 

Vo ..... EPROMs 
• Era-. Protra- • Verlftn 2115 • 2816 

EEROMa 
• Protr-IDt Cllaarac:tert.tlca aelected ..., 
~nlnt Penoaallty ~••per Plut 

• Pfotlr-t\'ertfy MCNie D~wllh Bk:olorUD 
• Protlr- P111M n.111t l .. pe .... ll of CPU 
• Tra..t.r Dtall Fu.. to EPROM 
• Tra_,_ EPROM eo.t.• Dtek File ................ ._ 

CP/M Syst.,.. on 8" rned>1 
TR$-80 Mod.! ID TRSIX>S I 3 
H.Mh H8/H89 HOOS "' CP/M 
Uni1h Z'lO HOOS or CP/M 
Zonith ZIOO CP/M~ 

~716 2764 EDIOMS 
2532 2732 27128 2815 
2564 2732A 2816 

0. I_.. ...... -........ (_.......,. 
17DA--IIMX ..._, .............. "" 
"'::.=..._PC~ ... It pou Cfi6Tf* £LCtmiOIHU 
O..lr.,..l61(131K 

PI+ - ...._. .... 1307 ,.,.,._ w., . ._,,_ Al2 
D 1 

- 161(/31K ... PC ... ,.,. Cllw. ,_.,. ••••• 
~-...._. •as ,, .... .._ __ ~ . ' 

(11tSIUI .. oiiRt-....._ t 1S .-370 PH0Nl(702)2Uo7421 

Acid $2 00 Shipping It HondM~ C 0 .0 s ocuplod: For091 Orders odd NQUired pootAI!IO' 
Speedy Erwironmonl and Mod;. Roqulromonts H8. H89. Z'lO. ~ ZIOOaro 1M Hooii\/Zonhh. 

CP/M and CP~ are 1M Di9"'1 R-n:h TRS80 Mod«I Ulls TM Tandy Corp 

DISCOUNT 
TRS 80'- Model I & Ill 

External Mini Disk Drives 

' 

Single Chassis -,...,..,., 
Fully assembled silver chassis with external card edge connector 
for easy cable instanation. Chassis includes power supply and one 
Tandofl drive. 

• J: C~a~~ 1.... ... . .. .. ...... .. .... .. 8235 
• J: ia~2;2... . . . . . . . . . . . . . . . . . . .... . 8295 

Tandon Bare Drives: 
• TM 100·1 .. • 179 

8239 
Single Sided 40 Track ... . ....... •.• . 

• TM 100-2 
Double Sided 40 Track . . . . . . . . . . . . . 

CDC Bare Drives 
• 9409 

5114 • Double Sided 40 Track . . .. ...•••• . • .... •239 
Printers 

E,_1: 0111118 
RXIO Call MLI2A •395 100 a'S. PAR· 10"' 120 CPS, SfR & PAR· 10" 
FXIO Call IILJZ •489 110 CPS. PAR· 10"' 110 CPS. PAR· 10"' 
FX 1011 Call ML13A •&59 IIOCPS, PAR-15"' 120CPS. SER& PAR-10" 
lllr·Mic,.•lca: ML13 •849 Glm .. 1·11X •299 110CPS, PAR·15" 

120CPS. PAR·IO" MLI4P •990 a.IJI-15X 200CPS. PAR-15" 

15X •439 120CPS. PAR·10"' 

,. • It A ,..._Of r.-, C..,. , 252 

Ompu ndd 13010 Rattreh liNd., 

r-1 Corp. Aus~x1~~750 
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Check-Out UPCs 
by Davey S. Thornton 

T he Universal Product Code is probably the bar 
code you're most familiar with. Here's some 
of its history and a program that generates UPCs. 

Just about everybody has seen bar 
codes, the most ubiquitous being the 
Universal Product Code (UPq on gro
cery items. Their convenience is most 
obvious at the checkout counter, where 
a laser beam reads and not only rings up 
the item, but identifieS it and adjusts the 
store's inventory accordingly. 

The UPC seemed to come out o f no
where, but today it 's commonplace. In 
this article I'll examine Universal Prod
uct Code technology and some of its 

history, as well as provide the means to 
print the standard UPC-A code with a 
Model III and an Epson MX-80 printer 
with Graftrax (see Fig. 1). 

UPC Hfitory 

The idea for point-of-sale data cap
ture by bar codes isn't much more than 
15 years old. The roots of the UPC go 
back to the early 1970s when an ad hoc 
committee developed and standardized 
a point-of-sale data system. Initially the 

BAR CODE BIT PATTERN 
CORRESPONDING TO 3 - ----....., 

BAR CODE BIT PATTERN 
CORRESPONDING TO 4 
'1-0-111-00' '0-1111-0-1

1 

BAR CODE BIT PATTERN 
CORRESPONDING TO 0 AT I 
LEFT (CODE SYMBOL) ll 

II 
41735 

GUIDE BARS _ ___ ___.1_0 _____ !..__ 2_5_2_1_0_---Jl 

Figure I . Standard UPC-A code. 
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committee felt that the system should 
provide the product name and price 
with a single action, thus reducing time 
required for product sales, improving 
system accuracy, and ultimately paying 
for the implementation cost through 
these savings. 

The grocery industry formed the Uni
form Grocery Product Code Council, 
comprising representatives of the gro
cery manufacturers and supermarket 
chains, to oversee the development of 
the UPC and to maintain code assign
ments. During code development, the 
Uniform Grocery Product Code Coun
cil established a subcommittee to 
oversee the development of a standard 
code. The subcommittee reviewed op
tical symbols, suggested changes, and 
reviewed study results. The guidelines it 
initially defmed include: 
eA successful ft.rst-read rate of 99 per
cent; 
• A substitution rate of 1/IO,<XX>; 
• A scan rate from 3 to 100 inches 
per second; and 
• A code length of 10 characters (re
vised to 12). 

From its initial development, the 
code was meant for use with fiXed scan
ners. Later the subcommittee, in an ef
fort to provide versatility, included 

The Key Box 

Modell and m 
32KRAM 
Assembly Language 
Editor/ Assembler 
Epson MX-80 with Graftrax 



UPC 

A ResuJar 
8 DruaB 
C 12-<:hanlder 
D 
E 

12 + n cbanlcter 
Zero suppression 

a..ncterf..
SXXXXX-XXXXXC 
SXXXXX-XXXXXX 
XSXXXXX-XXXXXC 
SXXXXX-XXXXXCXX ... 
xxxxx 

mainder, 6, is the modulo 10 of this 
UPC. 

Once the computer determines the 
modulo 10, it uses this figure to deter
mine the check digit using the equation 

o - 10- (modulo IO+ the check dilit> 

X • inforrrwion charlcter 
The check digit is encoded into the UPC 
so that, when the calculation uses the 
self-<:hcck calculation, it produces a 
value of zero if an the UPC numbers are 
property read. 

S = code decimal cbanlcter 
C"' modulo 10 check character 

requirements that would allow reading 
UPCs with a hand-held wand and the 
naked eye. 

Code Deslp 

FtgUTe 1 is an example of the UPC 
found on grocery products. The UPC is 
classified as a multilevel code, which 
means that the code, appearing as mul
tiple levels of bars and spaces, uses 
width modulation to encode data. Each 
bar or space represents one bit of binary 
data and corresponds to a level of en
coding. The binary encoded data of the 
UPC has reflective spaces (blank areas) 
that represent logic zeros, and non-re
flective bars (solid lines) representing 
logic Is. 

Because of the diversity of consumer 
product size and shape, users found 
that they must design more than one 
code to meet the needs of the whole in
dustry. Table 1 gives the specifiCations 
of the five UPC codes developed. All 
versions, with the exception of E, use 
the number of the code symbol charac
ter to identify both the type of code and 
the type of item. 

Self. Testiaa 
The UPC has a self-test feature that 

assures an accurate read. It's found in 
all UPC codes except versions B and E . 
The self-<:heck feature involves a value 
called the modulo 10 check digit. A 
modulo I 0 check digit verifies correctly 
coded data It does so through a series 
of calculations, the resuh of which must 
zero out; otherwise the read is unsuc
cessful and a new read is required. 

The modulo 10 of a number is its re
mainder when divided by 10. For exam
ple, the modulo 10 of 16 is 6. 

The equation used in determining the 
modulo 10 of a UPC is: 

modulo 1~3X(UPC symbol+ UPC na~ dilits) + 
UPC odd dlaits) 

The modulo 10 of this number is its re
mainder when divided by 10. 

As an example, use the UPC in F~g. 2 
to calculate the modulo 10. Here, the 
code symbol is zero and the code num
bers that fall in even positions are 1, 3, 

0£CIIIIAl 
COO£S 

f iRST 
0£CIIU.l 

BIT 1 0 I 0 0 0 
COO£ 

GUICE 
BARS 

FtgUn 1. ldNI UPC. 

SECONO 
OECIMAI.. 

2, 2, and 0. The UPC numbers in odd 
locations are 4, 7, 5, 5, and 1. So the 
modulo 10 equation looks like 

moduJo1~3~0+1 +3+2+2+~+4+7+S+ 
S+ I) 

or 46 divided by 10, or 4.6. The re-

The check digit for this particular 
UPC is 4. The calculation is now 

0 = 10- (6+4) 

Since both sides of the equation are 
equal to zero, the computer indicates a 
successful read of the UPC in the exam
ple above. 

Code Stnlctare 

The actual structure of the code 
makes it possible to scan from either di
rection. The UPC has two codes (right 
and left) separated by one guide strip. 
This guide strip is a binary representa
tion of 01010. Guide strips appear at 
either end of the code sequence so that 
the binary code 101 identifieS the start 
or finish of the code. FJgUre I shows 
these as the bars that extend below the 
code. Table 2 is a representation of the 
binary code sequences for the UPC. 

These left/ right bit codes provide 
further checks of scanning accuracy. 
The left code begins with a logic I and 
ends with a logic zero while the right 
code begins with a logic zero and ends 

Program Listing. UPC-A printer. 

8831 43 
8131 4F 
88 32 ss 
8833 S2 
8834 Sl 
81 3 S 4S 
8 8 36 21 
san se 
8838 4C 
8139 41 
81 3A H 
88 ) 8 5 4 
883C 4 5 
88 30 4 E 
813£ 21 
88)P 5 ) 
8 841 4 8 
8141 49 
8 84 2 4b 
8143 5 4 
8144 41 
814 5 22 
8146 53 
8147 48 
814 8 49 
81 4 9 4b 
88 4A 54 
8148 22 
814C 21 
8140 55 
81 4£ 51 
884F 21 
8851 41 
88S1 52 

8 81 98 OEP" ' PLATTEN SHIFT@' 

11288 KSG) OEPK ' " SHI FT" UP ARRO' 

80 Micro, November 1983 • 115 



LLJ11116 C'OfWIIw«i 

8052 52 
8053 4F 
80>4 S 1 08210 DEf'H ' W PINE PLATTEN . 
se ss 20 
80 56 4b 
8857 49 
es se 4E 
8059 45 
80SA 20 
BBSB SO 
se se 4C 
BB SD 4l 
88 5£ 54 
so5r H 
S06 0 45 
886 1 4E 
806 2 20 
8063 S3 80228 DEFH ' SHIFT~ ' 
816 4 48 
806 5 49 
8066 4b 
806 7 54 
886 8 40 
806 9 4 5 00 23 0 HSG4 DEFII 'ERROR IN PRINT 
806A 52 
SB6 B 52 
886C 4F 
S86 D 52 
806t 20 
seee eaaoo ORG 80UH 

00010 ;••••·· ················· ··· ···· ····· 
ee02e I • UNIVERSJAL PRODUCT CODE 
eeeJe .. UPCA 
08040 .. PRINTER 
080 58 I • BY DAVEY S. THORNTON 
00060 .. 81 28 8RUCAR COURT 
00870 : • GA ITHERSBURG , MARYLAND 20S77 
880S8 :•• ············· ·· ·················· 

3C40 81090 CURAD2 EQU 3C48H 
3C88 U181 CURAD) EQU 3CSOH 
91 C9 08118 CLSCN EQU 1C9H 
98P S 88128 PRTOUT EQU 8PSH 
3Ca0 88130 CURADS EQU 3C81H 
0049 80140 KBWA!T EQU 49H 
eeoc 46 001 58 PISC1 DEFII 'FRAME PRINTER ( . 

S001 52 
S00 2 41 
SO D) 4D 
S004 45 
sees 20 
8886 5e 
S087 52 
sees 49 
S0 89 4E 
SU A 54 
8808 45 
a0 ec 52 
aeoo 20 
888E 2S 
seer u 801 60 DEf'H 'DEPRESS "ENTER" ' 
S010 4 5 
&811 58 
S01 2 52 
8013 45 
801 4 53 
881 5 53 
8816 28 
801 7 22 
8818 45 
8019 4£ 
SOl A 54 
8818 45 
881C 52 
SilO 22 
881E 20 91178 DEFH ' TO E:XITP ' 
SU F S4 
Ba28 4F 
U21 28 
Be22 45 
8823 58 
8824 49 
8025 54 
8826 40 
8127 ss 001 80 HSG2 DEFII 'U P ARROW COURSE ' 
8828 se 
8029 20 
882A 41 
S8 28 52 
882C 52 
SI2D 4F 
S82E 57 
S02F 21 
Be6f 49 
S07 0 4£ 
S07l 20 
S8 72 50 
8073 5 2 
SO H 49 
80 7 s 4E 
S076 54 
sen 20 
807 s 4) 08240 DEPH ' CHAAACTERP ' 
8879 48 
SB7 ... 4l 
8078 52 
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I dot/bar 

!oak 
I 0 

.01388 .01072 

.0 1104 .00946 

.01009 .00904 

.00962 .00883 

with a logic 1. Further, the left code has 
an odd parity (odd number of logic 1 's) 
and the right code has an even parity. 
Uniquely identified by its structure, the 
code provides multiple methods to 
check accuracy. 

Look at the code closely and notice 
that the 5 binary bits that represent the 
decimal code (excluding the firSt and 
seventh bits) provide 16 code combina
tions with odd parity and 16 codes with 
even parity. Of this 32-code total, the 
UPC uses only 20 so that each code se
quence has two light and two dark bars. 

With the code uniquely identified, 
you can devise a print algorithm that 

llqKaraution 

Di&it Left Ricllt 
0 <XXJI IOI 1110010 
I 0011001 1100110 
2 001001 1 1101100 
3 0111101 1000010 
4 0100011 1011100 
5 0 110001 1001110 
6 0 101111 1010000 
7 0 111011 1000100 
8 0 110111 1001000 
9 0001011 1110100 

Table 2. UPC left/ right bit codes. 

2 dots/bar 3 dots/bar numMr of 
lop- logic bars/spacH 

1 0 1 0 
.02208 .18920 .03028 .027 12 I 
.01924 .01766 .02744 .02586 2 

.01827 .01724 .02649 .02544 3 

.01782 .01703 .02602 .02523 4 

T. able 3. Dot-matrix bar/ space widths. 

LISIIIII C'Off fiiiUHJ 

suitably prints the desired code. I wrote 
the program in Assembly language in 
order to improve the speed at which the 
program prints. To print the bar codes 
with a dot-matrix printer, you must en
sure that the bars and spaces produced 
by the printer are acceptable to the scan
ning aJgorithm (see the Program Listing). 

Printin& the UPC 
FigUre 2 shows an ideal UPC bar 

code divided into equal segments defm
ing the bars and spaces. The closer the 
printed code comes to this ideal, the 
greater the first-read rate. 

The dot-matrix printer prints bars by 
using dots as shown in Fig. 3. The mini
mum dot separation and the dot overlap 
caused by the constraints cause varia
tion in the thickness of the bars and 
spaces (see Table 3). 

This problem also shows up in the 
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Interface Breakout Box- Tester 

' 

As .. mbled 

$89.95 
Kit 

$69.95 

Test your RS232 Interface and peripherals quickly and Inexpensively with the 
RS232 tester from Computex. Twelve Tri-Color LED's monitor the status of 11 of 
the most common RS232 signals while the twelfth LED allows you to check any of 
the lines using a test probe. The Tri-Color LED's glow red Indicating positive 
signals , green for negative, and yellow indicating data flow. Three 8 position 
switches allow you to fsolate any signal path between your Interface and peripheral 
device, or replace the switches with headers and you can crosswlre to configure for 
OCE or DTE equipment. Unlike many of the other RS232 testers, ours uses high 
Impedance op amps which eliminate the possibility of loading the lines or 
damaging your Interface. Easily one of the most versatile testers on the market . 
Order yours today! - You'll only regret not having one the first time you need tt l 

Dual 
Printer 

Switch 
$29.95 

Assembled & Tested 

The Dual Printer Switch from Computex can be used In 
one of two ways; (1) Connect two printers to one 
computer -or- (2) Connect two computers to one 
printer. Works wlth MOO I, Ill, & IV. Six inch cable from 
computer to printer switch Is $9.95. IBM P.C. model 
also available. Call for Info ... 

MODEL Ill/ IV 
RS232 /MODEM 

BOARD 
INTERFACE 

M3CB2-1 Assembled RS232 Board $89.95 
M3CB2·2 RS232 & Modem Kit . . . $129.95 
M3CB2·3 Assy. RS232 & Modem .$149.95 

The new M3CB2 series of internal communications 
boards for the MOO Ill & IV provide both RS232 serial 
interface and a complete auto answer direct connect 
modem. Board supports 150 to 19,600 Baud RS232 • 
Single chip 300 baud D.C. Modem • Totally software 
compatible • 

All kits Include printed circuit board, 
manual and all components required to 
make boards functional. Mounting kits, 
cases and cables may be extra - Call for 
details on the kit you want. We also carry 
individual parts and kits for other Micro 
Design and LNW boards and systems. 

Micro Kit's P.C.B. & 
MANUAL 

ASSEM 
& TESTED By Computex KIT 

$259.95 
$259.95 
s 89.95 
$129.95 

$399.95 
$299.95 
SN/A 

$159.95 
$129.95 

MDX-2 
MDX-3 
MDX-4 
MDX-5 
MOX-6 

Mod I Expansion Interface $74.95 
$74.95 
$29.95 
$49.95 
$49.95 

Mod Ill Controller, RS232, Modem 
Direct Connect Phone Modem 
Mod Ill I IV RS232 & Modem 
Mod Ill I IV Drive Controller $99.95 

MOD Ill/ IV Disk Drive Kit's 
No other drive controller provides the features and 

rel iability that the Trilogy controller does. Designed 
around Western Dlgltals WD2793 controller chip, the 
Trilogy controller provides automatic Phase Lock Loop 
Data Seperatlon and Write Precompensatlon, Gold 
Plated Edge Card Connections, Single - Double & Quad 
Density, and Sin. and/ or 8/n. disk drives . 
Trilogy Controller (Assembled) . ... •• .•••• ,. . . $129.95 
Installation Kit (Mod III/IV) ... . , ...•....••.. . S91.95 

TANDON DRIVE's 
With 
Trilogy 
$170 
$230 
$290 
$380 

TMa.&-2 DS-8 Inch $470 
DS-40T H. H. $240 

Bare 
Drive 
$180 
$240 
$300 
$400 
$500 
$250 

With 
PS&C 

$230 
$290 
$350 
$550 
$850 
SCali 

Other drives and accessories available- Cal/ for Info .. 

We Need Your Help ! ! ! 
Computex is constantly looking for new products 

and kits to develop and market. If you design products , 
write reviews, or simply have product ideas -We'd Like 
To Talk To You! - Simply call Toll Free and ask for 
Kevin 

NEW KITS NEW KITS NEW KITS 
Call for additional information on the following kits: 

Model I RS232 for R.S. Expansion Interface, 64K 
Printer Buffer Kit, V/C-20 Super Expansion Board I Kit, 
EPROM Programmers, Voice Synthesizers, IBM PC 
'QUAD' Board, Power Supply Kits and much morel/ 

PROMETHEUS 
HARD DISK 

SM Byte . .. . .. $1295.00 
Prometheus systems now run on 
LDOS, NEWDOS80, & DOSPLUS. 
Call or write for color brochure 

If for any reason you are unable to complete the assembly or Installation of any kits purchased through 
Computex, Simply return the kit postpaid along with a check for the difference In price between kit and assembled 
We will finish assembly of the board and ~turn to you your kit In full working condition. 



MAS'nA ?!/! 
HORSE 
HANDICAPPeR'• -
OVER 3 YEARS IN THE MAKING 
1st complete handicapping program 
that evaluates all variables 

PROFESSIONAL BUSINESS SOFTWARE 

Micro Cash - retaol bus. 
Accounts receivable - inv. 
M/Zal - editor/assembler 
Maxo CRAS - c heck reg. 
Maxo Mail - mail system 
Max i Stat - powerful stats. 
DOS plus 3.5 
New DOS 80 
DOS plus 3.4 (Mod I) 

SALE 
PRICE 

129.95 
129.95 
129.95 
79.95 
79.95 

149.95 
129.95 
129.95 
99.95 

Monomum 15% Ooscount on Moat Othet Sollwere 

.·.·f-·~1' ' ·~--4~ ... ~ :· •• ~;.~t 

o '0 ' ' ' ' • - ' ~ ' .0' •, I:. •" T 

: • .- k • ' .: • t. • • t ·.~"" 
.1 •• =-· .•· · .. ... 
,., ..• • ••· · ; .. :'-4 _,. ._ ..._ .... E= 

Send cneck I money order I VISA I Mastercharge 
(Include e• poratoon date) to. Prof. Jones 

1114 N. 24th Sl 
FAST 

SHIPPING 
~••9 Boise, 10 83702 

, ... Or call ano place 
order at (208) 342·6939 

TERMS. FREE SHI PPING ALL SOFTWARE. 
Add $6.00 hardware / C.O.O Add $6.00 I Add 3 
weeks personal cl'l ect~; s I Add 4.5.,. 10 res•dents I 
Ad d $6.00 outsode U.S.A. I Proces sub1ec1 to chonge 
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A. HORIZONTAL DOT SPACE 
B LOGIC "1" ONE BAR 
C LOGIC "o" ONE SPACE 
0 LOGIC "I'" r wo BARS 

Figure 3. Printer dot pal/em. 

defmition of the spaces. Since the bor
dering bars defme the space, the radius 
of a single dot at each bar/ space border 
reduces the actual width of the space. 
To overcome this problem, the print 
algorithm inserts two additional spaces 
with each group of spaces. 

Flg\lfe 4 outlines the algorithm for 
printing UPC bar codes. The flowchart 
shows the six major modules of the 

Luttng conunuM 

807C 41 
897 0 43 
8 9 7£ 5 4 
8 07f 4 5 
8080 52 
8081 40 
8082 7 26 6 00250 PNTRT 
8 0 84 6C 42 0 0269 
8086 5C4E 09270 
8088 59 44 90280 
808A 4874 00290 
esse 0019 0 03 09 PNTLT 
808£ 1330 9 0310 
89 99 2331 00329 
8092 2P3B 00330 
8094 3708 0034 0 
80 96 FF 00 003 50 BITBUF 
8098 00rr 00360 
0036 003 7 0 LPRNT 
8000 0000 003 80 
8902 FF0 0 083 99 
800 4 09 Ff 98490 
8006 0000 09 410 
90 36 99 4 20 RPRNT 
81B E rr0o 99 4 30 
8110 00FF 09440 
8112 3031 004 50 DIGBUf 
811 4 3233 00 460 
8116 3435 00 470 
8118 3637 0 04 80 
811A 3839 0 94 90 
811 C 30 00 5 00 
8110 31 00 510 DIGCK 
000C 00 52 0 DIG ITS 
812A 06 00530 SKPLN 
812B 05 00 540 TABLN 
812C 45 09 550 MSGS 
8120 4E 
812E 5 4 
812F 45 
8130 52 
8131 20 
8132 4J 
813 3 4F 
8134 44 
813 5 45 
8136 20 
8137 53 
8138 59 
8139 40 
813A 4 2 

print programs. First you enter the data 
and the program checks to ensure that it 
is an ASCII representation for decimals 
zero through 9. Next it converts the data 
from ASCII to decimal by subtracting 
30 hex. It then exchanges these decimal 
digits for their corresponding bit pat
terns (see Table 2). 

It loads these patterns into a bit buff
er that contains the guide bar codes, and 

DEfW 66 7 2H 
DEFW 4 26CH 
DEFW 4E5CH 
OEFW U 50H 
DEFW 74 48H 
DEFW 1990H 
DEFW 3013H 
DEPW 3123H 
OEFW 3B2fH 
DEFW 0B37H 
DEFW 0FFH 
DEFW 9FF09H 
DEFS 36 H 
DEFW 0 
DEFW 0FFH 
DEFW 0FF0 0H 
DEFW 0 
DEPS 36H 
OEFW 0 FFH 
DEFW 0Ff99H 
DEFW 3130H 
DEFW 3332H 
DEFW 3534H 
DEFW 3 736H 
DEFW 393 8H 
OEFB 30H 
DEFB 31H 
DEPS 0CH 
DEPB 6 
DEPB 5 
DEPM 'ENTER CODE SYMB' 

Lutmx conturutd 



5 MEG FL'<ED + 5 .MEG REMOVABLE 
10 ~1 EG FlXED 
10+10 ~lEG FlXED 
10 ~lEG FlXED + 5 MEG RDlOY.\BLE 
15 ~lEG FlXED 
15+15 ~lEG FL'<ED 
15 ~lEG FL'<ED + 5 :-lEG RD IO\ 'ADLE 

.\DAPTOR ~IODULES for: 
TRS-80 ;\l od I. 111, 4. L:-\\r-80. -11. 
ID~l -PC. -:<.'T. XEROX 820. -11 

82895.00 
2295.00 
3495.00 
3395.00 
2395.00 
3795.00 
3495.00 

Coming soon adaptor.; for Apple-II. lie, Fnmk.lin 

Under desk mounting bracket 
Boot R0 ;\1 for ;\lode! Ill. 4 
Extended Wummty (to l year) 

34.95 
34.95 

150.00 

81649.00 
128KModel4 

2 Dn,·es, \'R-R-S232C 

16K to 64K RA:"-1 upgrade kit ~96.00 
64K to 128K RA:">Iupgrade (includes PAL) 110.00 
PAL only for 64K to 128K upgrudc 34.95 

DISK III 
lntemal floppy disk subsy~t em fur :">ludel Ill & 4 (in
dudes ~:on troller. power supply. ~abling, brocket and 
all associated mou 111 ing han1ware ). 

DISK 111 KIT- \\' ltJmut drh·c 
l>lSK Ill KIT - \\'lth 1 drive ( ss. clct) 
DISK Ill KIT- \\'ith:! clrln:~ (ss, del) 

~:!99.9o 
449.00 
699.00 

EXTER."\AL FLOPPY 
DISK I>HI\'ES (s..,,cld ) fl229.00 
80 Tru~k or 2 sides udd. per dr 100.00 
80 Track and 2 s1des add. per dr 200.00 

EXTER."\.\1. Powcr ~upply & cndosurc only M.95 
\'R-HS2a2C 80.00 
~lode! III & 4- Direct rcplal.·cment for 26-1148 

SPECIALBLrySQNCOD & PREPAIDORDERSONLY: 
EPSO:-\ FX80. :'>1X80. :'>IX I 00 C.\1.1. 
(' ITOII FlO 139500 
C' !TOll TR.\ CTOR 225.00 
:'>IX80 I<IBIIO:-\ 9.95 
:'>IX I OOf.IIIIIIOX 19 95 
(' ITOII & 1>1:\111.0 I<IIIIIOXS 7 50 
EPSOX CiR.\Pl iTI<.\.'( 75 00 

P.\PER 9 1" x II FAXFOI.D 29.95 
P.\PER 14-; • x I I GREE:-\0.\R 34.95 
I'RI :-\TEI< C.\DLES 25.00 
OK II>.\ T.\ :'-IICROLIXE 82A 429.00 
OKII>.\T.\ :"-II('ROI.lXE 83A 699.00 
PERC'0:'-1 DOl'ni.ER II 169.00 
I'EI<C'0:'-1 1>.\ T.\ SEP.\ R.\TOR 29 95 
LX\\' RESEARCH (FULL I.IXE )CALL 

DOS-PI.US OPER.o\TI:-\(j 
SYSTDI 

\"ERU:\TI:'-1 525-01 
J)(' IIAYES 
S:'-IART:-IODE~I aOO 

I)(' I 1.\ YF.S 
S:'-1.\RT:'>IOUE:'-1 1200 

14-9.95 
2690 

229.00 

569.00 

Call Toll Free • 800-345-8102 
l'ut.li ... l~t..·•t l"h_., .... n·n ....... , "·u .... h di ....... ·1•nm .\11 prk ......... ,\.. '""'"'1 
11• ... huiiJ.."-' "tti H•ul t H)Ih.~ TRS-80 ~wl TK~I H)~ u t\' l rutkuUJrk ... ••f 
Tutuh ""'l• 

data 

Td.,phou~ lloun. &:30um-i'l"" ~141:\ . fKI . ~.\T 10-a EST 
1'.\IIL.E •\ 'Kil.\T.\ - TEI.EX ~5-t :! o~ 

(215) 461-5300 
777 Henderson Bh·d., 
Folcroft, PA 19032 

YR DATA - WEST 
\\'.\TOX< ~.\, OK 
t-4on-o2a-H664 
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SET 
ENTEACODE DISPlAY 

DIGIT MESSAGE 

FRAME DISPlAY 
PRINTER MESSAQE 

ERROR DIGIT CALCUlATE 
CHECK/CONVERT CHECK DIGIT 

I I 
DISPlAY 

EXCHANGE 

MESSAGE PRINT BIT CODES 

I LEFT BIT I LOAD 

BIT 
LOAD 

I RIGHT BIT I LOAD 

SET 
PRINT 81\R COOE GAAPHIC 

COOES 

SET 
PRINT DE<AM.o.L GAAPHIC 

CODE CODES 

Figure 4. UPC print flo w diagram. 

8138 4F 
813C 4C 
81 3D 21 
813E 31 
813F 2D 
8 140 39 
8 141 411 
8142 45 
8143 4E 
8 144 5 4 
8 14 5 45 
81 46 52 
8147 21 
8148 31 
8149 31 
814A 21 
8148 u 
814C 49 
814D 47 
814E 49 
814F 54 
8151 21 
81 51 44 
8152 45 
8153 43 
8154 49 
81 55 4D 
8156 41 
8157 4C 
8158 21 
8159 43 
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08568 

U570 HSG6 

11588 

DEPH ' OL 1-9~ ' 

DEFH ' ENTER 11 DIGIT ' 

DEPH 'DECIMAL CODES@' 

Lutina C'Oiftlnw«< 

passes control to the bar code print 
routine. Tile print routine passes the 
contents of the bit buffer to the printer 
substituting 2SS for the logic ls. This 
drives the printer in the dot graphic 
mode to fire all or none of the dot print 
pins during the print operation. 

The program has an additional fea
ture which allows the printer to advance 
a line or a portion of a line to set the 
print head in a desired position. Tim is 
called framing and is available prior to 
each bar code print sequence. Another 
point to mention is that the printer only 
prints in one direction. This is because 
the printer drifts when it prints in two 
directions. This has an adverse effect on 
the quality of the printed bar code. 

The minimum width chosen for bars 
and spaces fixes the length of the code. 
Ideally, this is easy to ca1culate but for 
the dot-matrix printer, you must take 
other things into consideration. The 
code sequence has 29 spaces and 30 bars 
including the guide bars. The equation 
below gives the overall length of the 
code that considers the addition of 
spaces to compensate for bar overlap. 

where n equals the number of dots de
fining minimum width. Table 4 gives 

Miallllum width Code leoatb (Inches) 

• B~~n Spac:es 

I .01388 .01 102 1.28 
2 .02221 .01932 2.07 
3 .03048 .02762 2.86 
4 .0388 .03.59 3.6.5 

Table 4. UPC bar code lengths. 

the nururnum bar/ space widths and 
lengths for each of the code specifi
cations. 

Tbe Test 
To test my program, I enlisted the 

help of a local grocery store and their 
systems people to test the codes pro
duced by the Epson printer. The results 
prove my printed code completely 
readable by the IBM 3867 supermarket 
scanner.• 

You can write to Davey S. Thornton 
at 8128 Brucar Court, Gaithersburg, 
MD20877. 



TEACHERS! 
STIJ£17 t•tJ£ SrST£1 

Tht coaplttt oradino pack•o• 
for tht TRS-80 ~tl Ill or 4. 
l6K hpt or J2K dilk vtni ons. 
"•intain tultiplt class lists. 
Utt nutbtr or lttttr tradts. 
ltiohttd ttst scorts allottd. 
"lkt ChlftQII f11t and llli ly, 
Print or display class lists, 
ICDriS and Qrldt IVtriQfl, 
65 Pitt 11nual, lltplt ltlsion. 
Aut011t ic data prottction. 
Pric11 S75.00 ..-83 

Ordtrl and inquirits, .ritt: 

Tink.r T.chniqu•• 
43S er .. nway Av•. 
Tr~ton, NJ 08618 

MOD12 
1 DR 80K $2499 

UPGRADE Your Model 4 from 64K to 

128K For Only 18995 
Kit includes 8 - 64K RAM chips & 
REQUIRED PAL device. You must 
already have 64K installed or order 

64K 
separately below. 

Upgrade seg95 
ForOnly -u 

(Kit includes 8 - 64K RAM chips & 
REQUIRED jumper.) 

16K For 11595 
Mode/3 

Kit includes 8 - 16K RAM chips 
Rated@ 150 nanosecond access times. 

Logix P.O. Ioi11M2 
AUSTIN, TX 78710 
5 1 2 / 445 - 6 4 27 

Add S2 00 for srupp.ng Te• as RHtOents add~-- Sales Ta• 
No C 0 0 s cet11t~ cheet.. o r Money ouMrs tor qutckesl 
dehvery P.rson11 c"'«ks sut>,ec1 to c te1r1nce 

.-385 

MOD4 
16K Ext. Bas. $ 799 

LIMITED OFFER 

NEWDOS • 80 ver. 2.0 
and DOSPLUS ver . 3.4 

A combined regular price of 
$299.96 

Now $149.00 combined 
price 

or cal l for separate pricing . Offer 
subject to cancellat ion w ithout 
not ice. 

CALL TOLL FREE 
800-835-0071 

.a_--
~ 

526 E. 4th ... 147 

HUTCHINSON, KANSAS 67501 

MOD 168 
1 DR 256K $3898 

2 DR 80K $3149 64K 2DR RS232$1579 2 DR 256K $4510 
CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

DISK BACKUP 
ONE MEGABYTE ON A C-80 

MOOIL8 I or Ill 
Includes Cost to O..k Copy 

Auto Milled Denaoty Recognt10n 
SUIJI)Orts moat Oo<A>Ie Oensoty &.rds 

Hec::r.:~s~~ :~= ~:tiOn 
Set Volume Control to Mo•omum """ Forvet tt. 

Tope Oraks ot Con-clut¥ Clock Speeds to 4 MHZ 
Auto Retne•ol ol T ~ Oolk -h Formotr.ng 
w• lleckup Moat Populot- Doa M- Oosks 

lncfudn: C•sMtt.e Rec.Of'der Controler. 
Power Supgty. C""-l¥ Ribbon~. Orsk & Manuel 

Mnmum Requonomenta. Mode4 1. or Ill Computer. 
One o.-. Recordw ... tt. ~. 321< ol Momorv 

Se>eCify yov TRS-80 Comc>uter Model 
St49.9~ Plus s~.oo ror Hondlong & ShoOI>ong. 

PlEASE WRITE FOR MORE INFORMATIO N 

BETA INTEAPAISES INC. 
14049 Settlement Acres Drive 

Cleveland, Ohio 44 14 2 
12161 362 -61 91 " 25 

..- S.. Usr ol_,,_, on Page 307 

(817) 825-4027 

I 

, INVESTMENT SOFTWARE 
PORTFOLIO MANAGEMENT SYSTEM 

1<1edl to r rne P"Vdtf ~ 1nvC'S ir>r Keeps track of 
uo to 20 0 stocks '00 o ot•ons t 00 mutuat 
lu~ ot s a net 100 nonos Proctuces a 
corT'prenc·"~s•ve P< rlfoho tlre~~<1own and 
p11nte<t portfolio !'umrn.:try $29 95 

lnveetment Club M•n•gement System 
The oertecr sysre'T' tc r P' 'v"' te •nvestment 
C UOS He:t n <IIPS li , urtf"' I ClutJ h Oid•n gs 
•nctuctong uo to SO ~>'emoers 1 0 accounts 
200 stoc's t 00 opho~s t 00 mutual lun<1s 
dn<t '00 t>OncJs Pr :><tuces como•ete reports 
•nclu(J•ng d ')Ortlo••<' SufTimary s•ngte member 
Sid IUS memb£•r hsltn g d n O o verall Cluo pro l11 
summar~ Sb9 9S 

Bo tn or()9rams are : 000.. f'lJChtne la nguage 
a N I reQuore a 481< MOD 1 ttl tV 2 ws~ Clro• es 
ancl any80 coturr~ Pf•~ ter <;pecol y computer 
ctr'ld Pf•nler rype w nen Of<1eong 

RENRAD SYSTEMS .-. •~ 
·.<• ' '1.4F SAOR OCfA N StD[ CA420'o4 

h 19t ]")' filf l 
C t...,r '·••· .. '' ,...,,,,e,. ,q1t•' Add $/ ':.0 

' ·• t.J' .o.,tftq~ ttnc1 hanllltnq COO ac1d 
'> l •11 > •••tr;l C A •E'~o den t" de1d 6, t ax 

CZUT YOUR PAPERWORK 
TO shr•ods with SIMPLEX 

FORMS PROCESSORS 
• • Ml'LTI-PCMP08F. nt£(1l WftiTEM •• 

Ulft ma.t MU!Ili·OW'DOM C'hed1 for Payroll , AC"C''Wlll 
K«~1vab~ and l'uh O!Jburs.tment ch«ki l::ach 
ty .. lolkr•reod b) SI::SSIOS REYO HT for furtht-r 

=~~:~:i1JT~pt or Dllk tll.ts 

• • ~l:LTI·P\: ftP08E J'OAN PROCt:SSOR •• 
Usa moat m u iU·pw'poM pr1M~ ... , , X 11 form1 or 
PLAIN PAPl:R Vow cho.~ 
""""- INVOICES. STATENEt."TS. P URCHASE 
ORDERS. MEM05 
Spec1fy a.a above only .. .,II 

• • 8Pt:OAL - OOM.c> PACK .t 80TH •• 
Sptrc•tr •• ebon onty m .11 

ALSO """Y l llfiCM- SIMPLEX PROC'£SS()AS 
Nt::" ' J'f'OII'IIIN 10011 -CON'T'RACTOR CE RTI,.' IEO 

PAYROLL. fl£G PAYROU.. PAV.UL£S. IUX."EIYABU::S 

ADO lil•SHIPPIN<# A/\1> KA!\1>LINC 
Tf'M kftldni.Uddf '-.o Pflftn4 &. • 
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Lul"'l C'OifltiUitd 

815A 4F Bl598 ...........•••.... •.... .•.... .••..•• 
815B u 91 518 DIGIT CHECK/ CONVERT 81 5C 45 01520 .......•........... .•.•.•..... ...... 
8150 53 5228 868C 01530 LD B,OCH 815E 48 8222 211281 01548 LD HL,DI GBUF 815F 20 88598 MSG7 DEFM ·----------@' 8225 DD211E81 BiSSO LD IX ,DIGI TS 8161 20 8229 7E 81S60 DIGLOP LD A, (HL) 8161 20 822A 37 81S70 SCF 8162 20 8228 3F 81588 CCF 8163 20 822C DE30 81590 SBC A,JBH 8164 20 822E 77 81609 LO ( HL) ,A 8165 20 822F DD77U 01618 LD ( IX ) ,A 8166 20 8232 3182 81620 J R NC, UPLMT 8167 20 8234 1818 81638 JR ERROR 8168 20 8236 FE8A 81648 UPUIT CP 8AH 8169 41 8238 3802 816S8 JR C, CNTU U6U , .............••.•••••...........•. .• 

823A 180A 11668 JR ERROR 81611 ' . SET DIGIT BUFFER 823C 23 81670 CNTU INC HL 81621 , •........••••••....•................ 8230 0023 81680 INC IX 816A JEll 18631 BEGIN LD A,38H 823F 11E8 01698 OJNZ DIG LOP 816C 161C 11641 LO B,8CH 8241 CD9983 01788 CALL CALCDT 816E 211281 U6 S8 LO HL ,DIGBUF 82 44 1810 Bl710 JR EXPBT 8171 77 1116611 SETLOP LD ( HL),A 81728 ;••·································· 817 2 23 11678 INC HL 81730 .. ERROR SUBROUTINE 8173 18FC 11688 DJ NZ SETLOP 81748 ;••·································· 11698 ;••····· ······························ 8246 CDC911 817S8 ERROR CALL CLSCN 
11711 I • ENTER CODES 8249 DD21U3C 81760 LO IX , CURADS 
U7ll :••••································· 8240 216988 01770 LO HL ,IISG4 8175 CDC98l 117 21 CALL CLSC!I 82S8 CD2884 81788 CALL DSPMSG 8178 DD21113C 11738 LD IX, CURADS 8253 Cl6A8l 81798 J P BEGIN 817C 212C81 11741 LO HL,IISG5 01818 .......••...••.•.......•..•..•...••• 

817F CD2884 087 58 CALL DSPPISG 81810 .. EXCHA~GE PRI~T BIT CODES 
88760 ; •• * ENTER CODE SYMBOL 01820 , .•.•••••••............ .. . •....•.. .. 

8182 CD4988 18778 CALL KBWAIT 82S6 0606 01838 EX PST LD B,6 
8185 FD21128 1 88780 LO IY, DIGBUF 82S8 CDS784 81848 CALL LNFEED 
8189 FD7798 18798 LD ( IY ) ,A 82SB 0606 818S0 LD B, 6 
818C FD23 usee INC I Y 82SD 00211281 01868 LD IX , DIGBUF 
818£ CDC981 00818 CALL CLSCN 8261 1698 01870 LD D,0 
8191 DD21983C 8682 0 LD IX ,CURAOS 8263 21BCB8 01 880 LD HL ,PNTLT 819S 214281 80830 LD HL,PISG6 8266 DD S£08 01 890 £XC1 LD E, (IX) 
8198 CD2884 88848 CALL DSPPISG 8269 E5 01900 PUSH HL 
81 9B DD21483C 088S 0 LO IX ,CURAD2 826A 19 01910 ADD HL,DE 
Bl 9F 21 5P81 08 860 LD HL,MSG7 826B 7E 81920 LD A, (HL) 
BlA2 CD2884 80870 CALL DSPPISG 826C 007700 01930 LD ( 1X) ,A 
BIAS DD21803C 08880 LD IX , CU RADJ 826f DD23 01940 INC IX 00898 ; ... ENTER 10 DIGIT COD£ 8271 El 01950 POP HL 
8lA9 068A 80988 LD B,OAH 8272 lOF 2 01960 DJNZ EXCl BlAB CD4900 88910 ENTDIG CALL KBWAIT 8274 0606 01970 LD 8,6 81 A£ FD7700 80920 LD ( IY),A 8276 218280 01980 LD HL , PNTRT 
BlBl 007788 00938 LD ( IX ) ,A 8279 DDSEte 01998 EXC2 LD E, (IX) 
81B4 FD23 80948 INC IY 827C ES 82080 PUSH HL 8186 0023 009 58 INC IX 827D 19 0 2010 ADD HL,DE 81B8 18Fl 08968 OJ NZ ENTDIG 827£ 7E 02820 LD A, (HL) 80970 :••···································· 027F DD7780 02030 LO ( IX ) ,A 08988 .. FRAME PRINTER 8282 DD23 02040 INC IX 08990 :••···································· 8284 El 02050 POP HL 81BA CDC981 01000 START CALL CLSCN 8285 lCF2 0206 0 DJNZ EXC2 818D DD21883C 810 10 LD IX,CURADS 02070 ;••··············· ······· ············ 8lC1 218888 OlB 28 LD HL,MSCl 02080 .. LEFT BI T LOAD 81C4 CD2884 018 38 CALL DSPPISG 02090 ;*••····················· ············ 81C7 0021483C 11848 LD IX, CURAD2 8287 t"D219A80 02100 LD I Y, LPRNT 81CB 212780 010SO LD HL,IISG2 82 8B 0606 02110 1..0 B,6 8lC£ CD2884 01868 CALL DSPPISG 828D DD211 281 02120 LD I X, DICBUF 8101 DD2l883C 8187 0 LD IX,CURA03 8291 DD7£80 0213 0 LTBTLD LD A, ( IX) 81DS 214S88 81880 LD HL ,MSGJ 8294 DD23 02140 INC IX 8lD8 CD2884 81898 CALL DSPPISG 8296 CDF183 021 SO CALL BITLOD 

01108 829 9 1BF6 02168 OJNZ LTDTLD 
01118 KEYBOARD LOOP "ENTER" TO EXI T 0217 0 ;••································· 81121 : 02180 ' . RIGHT BIT LOAD 

BlOB CD4988 11131 KBLOOP CALL KBWAIT 82190 :•••••···················· · ········· 810E FS 81141 PUSH AF 8298 0606 02280 LD 8,6 
SlOP FS 811 58 PUSH AF e2 9D PD21D880 02210 LD IY,RPRST 
81£8 FE 5B 81161 CP S8H 82Al OD7EOO 02220 RT8TLO LD A, ( IX) 

01171 COURSE SHIFT 82A4 DD23 02230 INC IX 
81 £2 288C 81180 J R Z,COURSE 82A6 CDP183 82240 CALL 8!TLOO 
81E4 Fl 11191 POP AF 82A9 10F6 02250 DJNZ RTBTLD 
8l£S F£1 8 11218 CP 1BH 02 26 0 ;••································ 81218 FIN£ SHIFT 02270 .. PRINT BAR CODE 
81£7 2818 81228 JR Z,FINE 02280 :••····· ··························· 81£9 Fl 81 231 POP AF 82A8 D9 82290 EXX 
8l£A F£00 81241 CP BDH 821\C 060C 82388 LD B,ICH 

ll2SI EXIT " ENTER" 82AE D9 02310 OUTNXT EXX 
BlEC 2828 01261 J R Z,ENTER 023 20 BAR COD£ INDENT 
8l£E 18EB 81278 JR KBLOOP 82AF CD6984 02330 CALL TA8 INO 

01 288 ; •••• COURSE SHIFT 8282 CD4884 82340 CALL ESCAP 
81F8 3E9B 81298 COURSE LD A,9BH 8285 )E4l 823 so LD A,41 H 
81F2 C0 3B8 4 8l388 CALL OUTPUT 8287 CD3B84 02368 CALL OUTPUT 
81F5 JEJe 81318 LD A,3 8H 82BA 3£04 82370 LD A, 4 
Blf7 CD3884 81 321 CALL OUTPUT 82BC CD3BB4 02380 CALL OUTPUT 
81FA lEBA 81 338 LD A,BAH 82 BF CDDA83 82390 CALL GRFSET 
BlFC CD3884 81341 CALL OUTPUT 02490 PRI NT LOOP 
BlFF 18DA 813 58 JR KBLOOP 82C2 DD219680 82418 LO IX ,BITBUP 

Ol368 ..... FI NE LINE FEED 82C6 86 7C 02 428 LD B,7CH 
821 1 CD4884 81 371 FINE CALL ESCAP 82CB DD7EBO 02430 OUT LOP LD A, ( IX) 
8284 3E41 8l388 LD A,41H 82CB CD3884 02448 CALl. OUTPUT 
8286 CD3B84 01390 CALL OUTPUT 82CE CDJB84 824 50 CALL OUTPUT 
8289 )E82 Bl480 LD A, 2 82D1 DD23 82460 INC IX 
8288 CD3B8 4 81418 CALL OUTPUT B2Dl l8F3 82470 DJNZ OUT LOP 
821£ CD4E84 814 20 CALL CAR RET 82DS CD4£84 82488 CALL CAR RET 
8211 CDS784 81438 CALL LNFEED 8208 CDS784 02498 CALL LNP££0 
8214 a c5 81441 JR KBLOOP 82 508 I ESC • @" RESET PRINTER 

014 S8 , .... ENTER (EXIT) 82DB CD4884 82Sl8 CALL ESCAP 
8216 3£9B el468 ENTER LD A,98H 82DE 3E48 82528 LD A, 41 H 
8218 CD3B84 11470 CALL OUTPUT 82E8 CD3B84 82530 CALL OUTPUT 
821B 3£48 81488 LD A,48H 82£3 09 82S48 EXX 
821D CD3 B84 81498 CALL OUTPUT 82E4 l8C8 82 SS8 DJNZ OUTNXT 

Lutint ronttn&IHI 
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PUT PRICES IN CHECK 

INNOVATIVE 
CONCEPTS 

FLIP'N'FILE 
DISC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 

51f4, 8" 

524.95 EA S29. 95 EA 

EPSON 
X-80 MX-100 

S6.99EA. S11.95EA. 

NEW ITEM 
CARTRIDGE AIIIONS FOR 

RADIO SHACK®* 

INE PRINTER 
VI & VIII 

586.29
ooz 

MEMO REX 
DISKETTES 
5'~ SINGLE-SIDE DUAL DENSITY 

13411 

$24. ~o!c• 

PROTECT ALL 
LINE VOLTAGE 

SURGE 
SUPPRESSOR 

(SIX OUTLET) 

LABEL 
SPECIAL 

$2. 99,. 
(SK MIN) S75.49Doz. S129. 06ooz. 

1 ACROSS J •, x 15116 CONTINUOUS LABELS 

MOST RIBBONS AVAILABLE IN COLORS TOOl 
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 

ON ORDERS UNDER 114.00 PLEASE ADD 13.00 FOR SHIPPING 
MINIMUM RIBBON ORDER 130.00 OR 1 DOZEN 

~~-Check-Mate"---·-66 

--

TOLL FREE 800· 343-7706 ~ MASS RESIDENTS 
IN MASS 617-963-7694 51 DIAUTO DR ~W • P 0 BOX 103 ADD 5% SALES TAX 

... 
PHONES OPEN 9AM -6PM EASTERN TIME RANDOLPH. MA 02368 

'RADIO SHACK IS A REGISTERED TRADEMARK OF THE TANDY CORP. 80 Micro, November 1983 • 123 



LIII,...NMiutwd 

82£6 CD4884 12S61 CALL £$CAP 8JCD E61f 13628 Alit) lfH 
82£9 lUI 8 2S71 LD A,41H 83Cf' DD71te 13631 LD (lX),A 
82E8 CDl884 12S81 CALL OUTPUT 83D2 DD211D8l 13641 LD IX,DIGCit 82EE D9 12S,. &XX 83D6 DD7711 136SI LD !IX I ,A 

12611 , ..•........•..................•..•.... 8)D9 C9 13661 ltET 
12611 I. PRINT NUMERIC COO£ 13671 , •.•.......•••••....••.•.••.......... 
12621 , ..•.....••••.••.............•......... 

13681 I* CRPSET SUBROUTINE 82£F DD219A81 12631 LD IX,LPRNT 11691 , ..•.....•.••.•••....••.••...•....... 
82Fl 1636 12641 LD B,l6H 6JDA DD219681 13711 CRPSET LD IX , BITBUF 
82FS lttl 126SI LD A,t ll7U SET DOT CRAPICS N1,N2 

12661 I CLEAR BIT BUFFER BlDE CD4884 13721 CALL £SCAP 
82P7 DD7111 12671 LBUf'C LD (lX),A 83E1 l£4( 81731 LD A,4CH 
82FA D023 12681 INC IX 83El CDlB84 13741 CALL OUTPUT 
82FC 1tF9 12691 DJNZ LBUFC 83E6 3EF8 13751 LD A,IF8H 
82FE DD21D881 t2711 LD IX,IIPIINT 8lE8 CD3B84 13761 CALL OUTPUT 
8112 1616 12711 LD B,l6H 81£8 lEU 03771 LD A,l 
8114 DD7711 12721 RBUFC LD (IX) ,A BlED CDl884 13788 CALL OUTPUT 
8317 DD23 127)1 INC IX 83f'l C9 83791 RET 
8lt9 llr9 12741 DJNZ IIBUFC 838U ;•••································· 8318 CD6984 12751 CALL TAIJIND Ql8U .. IUT LOAD SUBROUTINE 8l1E CDDA83 12761 CALL CRPSET 83828 :••·································· 8311 t67C 12771 LD B,7CH 83fl DS 83811 BITLOD PUSH DE 
8lll DD2l9681 12781 LD IX , BITBUF 83F2 ES 83848 PUSH HL 
8317 DD7EII 12791 PBUF LD A, ( IX) 83F J 87 138S8 RLCA 
8llA DD2l 12811 INC IX 8)F4 07 13861 BIT1 lt.LCA 
831C CDlB84 12811 CALL OUTPUT SlFS 210700 ll87e LD HL,7 
8llF CD)884 U820 CALL OUTPUT 8lf8 118111 13881 LD DE,l 
8322 UP) 02831 DJN1 P8UP Blf8 )Ill 13891 JR NC ,SPACES 

12841 1 SET LIN£ SPACINC TO S/216 INCH 8lfD FD3611Ff' U9U BARS LO I IY ) ,IFFH 8324 CD4884 e28se CALL ESCAP 8411 FD23 13918 INC IY 8327 )£41 12860 LD A,UH el92e CHECK FOR LAST BIT 8129 CD3B84 12871 CALL OUTPUT 841) 37 13931 SCF 832C lEIS 12881 LD A,S 8414 )I' 13941 CCF 832£ C03B84 12891 CALL OUTPUT sus EDS2 139SI SBC HL,DE 8331 CD4£84 829U CALL CAR RET 8 417 281C t3968 JR Z,RTNI 8334 CDS784 12911 CALL LNf'EED 8419 97 tl971 RLCA 
92921 PRINT NUMERIC VALUES 840A llt2 83981 JR f'C ,SPAC ES 

8331 CD6984 12931 CALL TAIIIND sue 18£r 11998 JR BARS 
833A 3E94 12941 LD A,94H 841E FD)6DIU 14111 SPACES LD ( IYI , e 
833C CDl884 129SI CALL OUTPUT 8412 fD2l 14111 INC IY 
83lf )E21 12968 LD A,21H 8414 FD361UI 14121 SPAC1 LD (IY) ,0 
8341 CD)884 82971 CALL OUTPUT 8418 PD2l t4131 INC IY 
83U DD211E81 12988 LD IX,DIGITS ..... , CIIECK FOR LAST BIT 
8348 DD7Etl 82998 LD A,( IX) 841A 37 14158 SCF 
8348 C6l8 13111 ADD A,)IH 8418 )P 14161 CCF 
834D CD3884 13111 CALL OUTPUT 841C EDS2 14171 SBC HL,DE 
8351 l£21 13121 LD A,21H 841£ 2815 14181 JR 1, RTN1 
83S2 CD3884 lll)l CALL OUTPUT 8421 17 ... ,. RLCA 
83S5 CD3884 13141 CALL OUTPUT 8421 31F1 14111 JR NC,SPACl 
8358 IUS 13151 LD 8,5 8423 1808 14111 Jll BARS 
835A DD2) 13161 I NC IX 842S E1 14128 RTNI POP HL 
83SC D07Eit 13171 NUMLP1 LD A, (IX) 8426 D1 14131 POP DE 
83Sf' C631 13181 ADD A,)IH 8427 C9 14UI RET 
8161 CD3B84 13191 CALL OUTPUT IUS I , ...••.......•...•....•......... ...•.. 
8364 D02l lllU INC IX 14161 I* DISPLAY MESSAGE SUBROUTINE 
8366 llr 4 13111 DJNZ NUMLP1 114178 ;••··································· 8368 lE21 13121 LD A,21H 8428 1641 lUst DSPftSC LO B,UH 
8l6A CDlBU 83131 CALL OUTPUT 842A 7E t4191 DSPLOP LD A,(HLI 
8360 CDlB84 13141 CALL OUTPUT 8428 f' S 1428t PUSH Af 
8371 CDlB84 131S8 CALL OUTPUT 842C P£41 14218 CP 41H 
8373 CD3B84 13161 CALL OUTPUT 842£ 2819 14221 JR. Z,RNT2 
8376 161S 13171 LD a,s 843t F1 84231 POP AF 
8378 DD1!:18 13181 NUNLP2 LD A, I IX) 8431 DD7711 14241 LD (IXl,A 
837B C6ll Ill 91 ADD A,l iH 8434 23 14259 INC HL 
8310 CD3884 13211 CALL OUTPUT sus 0023 84261 INC IX 
8381 DD23 03 218 INC IX 8 437 IIFI 14270 DJNZ DSPLOP 
8382 liF4 13221 DJNZ NUMLP2 8439 F1 142U RNT2 POP A!' 
8384 CD4C84 13231 CALL CAR RET 84)A C9 14 291 RET 
8387 CDS784 '13241 CALL LNFEED 14311 ;•••································· 
838A CD6184 132SI CALL !IOR!ILS 14311 .. OUTPUT SUBROUTINE 
838D )A2A81 13261 LD A, (SKPLNI 14328 ;••·································· 
8390 47 83270 LD 8,A 8438 FS 14338 OUTPUT PUSH AF 
8391 CDS7 84_ 832U LFEDLP CALL LNFEED 8 43C Dare 14341 LOOPOT fN A, (eF8H ) 
8394 liFB 83291 DJNZ LFEDLP 843E E6FI U3SI AND IFIH 
6396 C36A81 CllU RTNS JP BECIN 8441 FEll 14361 CP liH 

1)310 ;••·································· 8442 21F8 14311 JR NZ ,LOOPOT 
033 20 .. CALCULATE CHECK DICIT SUBROUTINE 8444 Fl 14381 POP AF 
03330 :••··· ······························· IUS D3F8 14191 OUT 10F8H ) ,A 

8399 DD2 11!:81 03)40 CALCDT LD IX,DIGITS 8447 C9 84411 RET 
8390 D07E08 033 50 LD A.( IX) 1448 lEU lUll ESCAP LD A,lBH 
83AO 87 0))60 ADD A,A 8UA CDlBU IU2t CALL OUTPUT 
83Al 27 0337 0 OAA SUD C9 IU)I lt.ET 
83A2 DD86U 13380 ADD A, l IX) SUE CDU84 14UI CAR RET CALL I:SCAP 
8lM 27 03390 DAA USl lEI£ I44SI LD A,8£H 
83A6 060 ) 03408 LD B, S US) CD38U IU61 CALL OUTPUT 
Sl AB DD23 034U INC IX 84S6 C9 IU71 RET 
8)M DD86 03 13420 ADD LOP ADD A, (IX) 84S7 CD4884 14481 LNF££D CALL ESCAP 
83AD 27 03431 DAA 845A 3E8A 14491 LD A,8AI! 
83A£ DD2l 13441 I NC IX U SC CD3814 14511 CALL OUTPUT 
8381 DD8688 IHSD ADD A, (IX) U5r" 14511 RET 
8)8) 27 134U DM 8461 CD4814 14521 NOMLS CALL ESCAP 
8384 DD8618 03471 ADD A,(IX) 8463 3E32 USll LD A,l2H 
8387 27 113481 DM 8465 CD3884 US41 CALL OUTPUT 
8388 DD868t 83490 ADD A,(IX) 8468 C9 14SSt RET 
83BB 27 13 581 DM US61 , .....•..•...............•....... 
838C 0023 llSll INC IX US71 ,. INDENT CODE SUBROUTINE 
838E li£A 13!>21 DJN% ADD LOP 14581 , ................•..............• 
83CI Ff>fl 13538 OR IFIH 8469 )A2B8l 14591 TABIND LD A,(TABLN) 
83C2 E61F 03541 AND IPH 846C 47 14611 LD B,A 
83C4 41 83 SSI LD B,A 846D )£21 14618 LD A,21H 
83C5 3£1A 13 561 LO A,IAH 846F CD3884 14628 TBLOOP CALL OUTPUT 
83C7 37 13 571 SCF 8472 liFB 14631 DJN% TBLOOP 

83C8 3F 13581 CCF 8474 CD4E84 1!4641 CALL CAR RET 
83C9 98 13591 SBC A,B 8471 C9 14658 RET 
83CA 27 13611 DAA 816A 14661 END BEGIN 
83CB !'6FI 13611 OR '"" 11811 Total Errors 
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:E 
DOTDRAW 

MICRO-ART 
NEW DOT 

GRAPHICS 
DISK BASED SOFTWARE 
TRS.OO MODEL I. III. IV ' 

lndudes Printer Options (or EPSON 
' fmlon•h (;,.,.,J 

-fo r the Young& Young a t Heart. 32K • 
- Powe rfu l Graphic: Designer for Adult~. 48K 

-Tools & Entertai nment for Programmers. 48K 

FREE Catalog & Information .-33 

Write or Call 
ISLAND TECHNOLOGIES 

P.O. BOX 856 
STATE COLLEGE, PA 16801 

(814} 234-4589 

$27.50 

$37.50 

$47.50 

B y 

0 N 
A U 

T EM 
A B S 
T 0 

A U N D 
D 0 C L 

I N T 0 S 
F 0 A M A T 

Put RNDWORD· 

• Menu driven system 

C A 0 
E E P 

N E 
A 0 N 
K E A 
U B M 

M E 

to Work! 

LET'R'WRYT 
• Solves popular word find puzzles 
• User manu.a Included 
• 10 dey money beck guarantee 

<A> DO AN ADORBSS TO ADORBSS f i LE MOD I or MOD Ill (specify) 
<C> IIANGE AN ADORBSS 

L.!T' R'IIRYT La aor e than a fora letter 
or M i llng liat. Your letter contain• 
only paragraph• of intereat to your 
client o r frlend. Then you Mnd 
letter• to only thoae you wl ah-- ther e 
are Mveral &election procedure• . TM 
Mnu shown at left la only 1/ 12 of the · 
proepta which gul~ you through al l 
taaka without dependenc e on proqra-lng 
akilla. All option• are atored on disk 
ao you don • t have to r e enter the•. 

Min. sys: 32K & 1 disk. Printer optional. 
<H>UNT POR A NAHE <Y > IEW AN AOORESS 

<1 > TO ALPHA8£TIU THE ADDRESS PILE . $39.95 
<L >IST ALL ADDRESSES ON PRINTER 

<C >O TO OIP'PERIENT AOORESS FILE 

<W>RIT£ OR MODIFY A PARACAAPH 

<S> HOW A PAAACRAPH ON SCREEN 

<P >ORHAT LI!TTERS AND ENVELOP ES 

Theae include ! o r Nt, qreeting, 
closing, ni c knaMe, search, aort, 
selec tive Nillng, etc .-no dead enda. 
Hodelo 1,),4 . ONLY $ 41.99 

HEYER'S PLACE 
5ll2 ~ltoon Lane .-215 

plus $5.00 shipping & handl ing 

z WORDFIND DIVISION • 
2700 REVERE SUITE 115 
HOUSTON, TEXAS n098 

< P>RI NT LETTERS AND/ OR ENVELOPES w Bloo•fleld, WI. 48033 1-409-245-7692 .- J• • 
< K>ILL OLD PARAGRAPHS AND ADO. PILES CHBCK-C . O.O.-H.O. lll - 68 3-509 4 

CORIPU§EIIE 
AT WHOLESALE PRICES 

·Thousands of Satisfied Customers-
Computer Hobbyists·Pubhc School Das tncts·Government Agencaes 

Blank Diskettes 
Soh Sector·Single Sided·Double De nsity 

10 20 50 100 

l P~ ~HIPPING 110201 • i !:'l0 1001 o 

s I' shipping & h•ndllng 

1000/S 1895 - SJ shipping & h •ndling 
These labels are or cassel tes 

~~@~@~~©™ ©g. 
2665 ~- Busby Road 

Blank Cassettes 
100% Error·Free & Fully G uaranteed 

I vnq lh ll ..'I 

C-05 .69 .59 .49 .44 
C· IO .79 .69 .59 .49 
C- 15 .89 .79 .69 .59 
C-20 .99 .89 .79 .69 
C-30 1.09 .99 .89 .79 
Boxes .26 .21 .20 . 16 

*250 500 Quantities without labels, With labels Ad 

l 'I,..., ...,HII '1'1:'\<, i 2 2-l i it> 4t 

Orders 1-800-5»00:55 ext 80 
ONLY 1-800-528-6050 ~t :5005 

.36 

.39 

.49 

.59 

.69 

.13 

Qak Harbor. Wash .. 98277 .-n2 Inquiries 1-206-675-614:5 
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Aerocomp's 
Proven 
Best-By Test! 
The 

"DDC II 
Double Density controller 
* Technical SUperiority 

At last! A double density controller for Modell with HIGHER PROBABILITY OF DATA RECOVERY THAN WITH ANY OTHER 
DOUBLE DENSITY CONTROLLER ON THE MARKET TODAY! The " DOC" from Aerocomp. No need to worry about the pro
blems that keep cropping up on existing products. AEROCOMPS new analog design phase lock loop data separator 
has a wider capture window than the digital types currently on the market. This allows high resolution data center
Ing. The finest resolution available with digital circuitry Is 125 ns <nano secondSl. The ''DOC'' analog circuit allows tn
ftnatety variable tuning. Attack and settling times are optimum for 5·1/ 4 Inch diskettes. 
The units presently on the market use a write precompensatton circuit that Is very "Sloppy". Board to board 
tolerance Is extremely wide · In the order of + 100 ns. The "DOC" Is accurate to w ithin + 20 ns. 
The bottom line Is state of the art retlabllltvl - -

* Test Proven 
Tests were conducted on AEROCOMPS " DOC" . Percom·s "Doubler A" • and "Doubler II" " and LNW's "LNDoubter" .. using 
a Radio Shack TRSBO" • • Modell, Level 2, 48 K with TRS80 Expansion Interface and a Percom TFD100 • diSk drive 
!Siemens Model821. Diskette was Memorex 3401 . The test diskette chosen was a well used piece of media to deter· 
mine performance under adverse conditions. The various double density adapters were Installed seQuentially In the 
expansion Interface. 
The test consisted of formatting 40 tracks on the diskette and writing a 6DB6 data pattem on all tracks. The 6DB6 
pattem was chosen because It Is recommended as a "worst case" test by manufacturers of drives and diSkettes. An 
attempt was then made to read each sector on the disk once· no retrvs. Operating system was Newdos/ 80, version 
1.0. with Double zap, version 2.0. unreadable sectors were totalled and recorded. The test was run ten t imes w ith 
each double density controller and the data averaged. Test results are Shown In the table. 

* Features * TEST RESULTS * 
TRSSO Model 1 owners who are ready for reliable double 
density operation will get 111 80% more storage per 
diskette. <2> single and double densltv data separation 
with far fewer disk 110 errors. 131 single density com· 
patlbllltv and <41 simple plug-In Installation. Compatible 
with all existing double density softWare. 

SUMMER SPECIAL $99.00 
for the Best DO Controller on the market. 

" DOC" and LDOS $169.95 
S149.95 for " DOC" with DOSPLUS 3.30 (limited quantity) 

MFR & PRODUCT SECTORS LOCKED OUT!AVGI 

AEROCOMP "DOC" 0 
PERCOM "DOUBLER II" 18 
PERCOM "DOUBLER A" 250 
LNW "LNDOUBLER'' 202 

NOte: test rautts available upon written request. All t1IStS c:onctuct.d prtor to B-25-81 

Aerocomo's 14 daY money back ouar.~ntee applies to hardware onlY. 
SOeclals wi. t>e prorated. Sll lpplno 52.00 In Cont. US. see OPPOSite page for details. 

Data Separators I I I D ta se t ("SDS"I The advances that make the "DOC" great are Incorporated In the new AEROCOMP s ng e Dens tv a para or 
and Double Densltv Data separator I"DDS"l . 

* Has your original manufac
turer left you holding the bag? 

11 you already own a Percom " Doubler A", " Doublet II" Of LNW 
" LNDoubler" Of Supefbfaln, the AEROCOMP " DOS" will make It right. 
Look at the test rH ults: 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT "DOS" WITH "DDS" 

PERCOM "DOUBLER II" 18 1 

PERCOM "DOUBLER A" 250 0 
LNW ''LNOOUBLER'' 202 0 

* "DDS" ..... $49.95 
lUte 1791 Chill from 'I'OUI' DO~ 
trouen 

"DDS" * witn disk controller 

Chip Included ....... $79.95 * Disk controller 
Chip ..... $34.95 

~~~=:sec:~·· Plugs directly Into your existing 
:: .~o~Of~_,.,corpcutlon Double Density COntroller. 
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Do you need a 
Single Density Data 
Separator? 
Tne Internal data separator In tne 
W01771 ChiP IRIS Expansion Interface! 
IS NOT recommended llV WD for 
reliable data tranSfef. Do vou haVe anv 
Of tnese prob lems: Lost data. tr3CkS 
lOCked out, CRC erro rs, d isk retry? YOU 
NEED ONE! 

* "SDS" .. .... $29.95 
IFOr Mod. I; Sfllpplng $2.001 

see opposite 
page•••••• 



DISK DRIVES 
40&80TRACK 

PACESETTERS 

Aerocomp leads the way to the BEST value in 
disk drives on the market Quality, performance, 
reliability, warranty, service plus free trial -
thars what you get from the leader. 
AEROCOMP. 

BEST FEATURES 
* Fast 5 ms. track-track access 
* Sirgle or double density 
* Easy entry door * "Fiippy" feature allows read-write to the 

back of the diskette to cut media cost in 
half! (MPI) 

* Disk ejector (MPI) 
* External drive cable connection 

(no need to remove the cover to hook up 
the cable) 

NEW! 

HALF·HIGH DRIVES 
Two complete drives in the space of one. 
Complete with power supply & enclosure. 
(Tandon). 

* Two 40 track SS ........ . . $389 

* Two 40 track Dual Head .... $539 

* Two 80 track Dual Head ... . $579 

SINGLE & DOUBLE SIDED 

9slowas$169 
COMPLETE DRIVES 

TRS80 Mod I & Ill, IBM PC & Tl 99/4A Power 
1 supply & encloSlKe. Specify silver or almond. 

5.25 inch. 
* 40 track single side (Tandoo) . . ....... $199 * 40 track SS "Fiippy" (MPI) ....... ... $239 * 40 track Dual Head (eitllen ...... .... $279 * 80 track SS (MPI) ................. $299 * 80 track SS "Fiippy" (MPI) .......... $329 * 80 track Dual Head (Tandon) . . . .. .... $379 

S~ & Handling SS 00 per dn\11. 

BARE DRIVES 
Internal drives lor TRS80 Mod Ill, IBM PC, Tl 
99/4A. 5.25 in (controller required) 

* 40 track Single Side (Tandoo) . . ..... . $169 * 40 track Dual Head (either) .. . ..... .. $249 * 80 track SS (MPI) ........... . . .... $269 * 80 track Dual Head (Tandon) ..... . . .. $339 * 8 inch Single Side Thinline ........... $260 * 8 inch Dual Head Thinline ......... . . $375 

ShiPI*l!l & H.Yldlong $4 00 Per Onve. 

MODEL Ill DRIVES 
Coovert your cassette Mod Ill to disk. Complete 
internal drive kits with 40 track SS drives. disk 
controller, power supply, mounting towers, hard
ware & cables (Tandon). 

* Drive Kit Only (no drives) ........ . . .. $199 * One Drive System Kit ....... ..... .. $369 * Two Drive System Kit . . .. . . . . .. .... $539 
S/iclclong & Handlong $8.00 Per System 

MODEL I STARTER PACKAGE 

One 40 track SS drive, 2-drive cable, 
TRSDOS 2.3 disk & manual freight & 
insurance (Tandon). 

$249 

8" EXPANSION BOX 
Complete with power supply & 

fan (Tandon slimline) 
Two 8" Single Side . . . . . . . . . . . . . . S699 
Two 8" Double Side. . . . ............. 849 

FREE TRIAL OFFER 
Use your AEROCOMP drive for up to 14 days. If you 
are not satisfied for ANY REASON (except misuse 
or improper handling). return in the original shipping 
container for a full purchase price refund. Applies to 
hardware only. Sorry, we cannot refund on software. 
We have confidence in our products and we know 
you will be satisfied 

WARRANTY 
We offer a six months warranty on parts and labor 
against defects in materials and workmanship. In 
the event service becomes necessary lor any 
reasol\ our service department is fasl friendly and 
cooperative. Our goal is 48 hour turnaround on all 
warranty or repair drives! 

100%TESTED 
AEROCOMP disk drives are 100% subjected to 
rum· in and bench test We even enclose a copy of 
the test check lisl signed by the test technician 
with each drive. AEROCOMP means reliability! 

ORDER NOW! 
Order by mail or call TOLL FREE TO THE 
NUMBERS BELOW. Please note toll free lines will 
accept orders only. We accept VISA or MASTER· 
CARD. Be StJ"e to irck.Jde card nunber and expiration 
date. We will not charge your card until the day we 
ship. Order by mail with credit card or send check or 
money order. Please allow 2 weeks for personal 
checks to clear our bank. Order COO. No deposit 
required rut all COO's will arrive cash, certified 
check or money order only. We'll send a card 
showing the exact CO 0 amount before your 
shipment arrives. Shipping is not included in the 
prices shown Texas residents add 5% sales tax. 
NEXT DAY SHIPMENT on all In stock tterns. 

CAU TOLL FREE FOR FAST SERVICE 
(100) 124-7888, OPERATOR 24 
POll VISA / MASTIIICHAitOI / C.O .D. OttOIItS 

______________ _.. Colil otnio diol (800) 852-7777 . Opetolot 24. A losko 

MISCELLANEOUS GOODIES 

* TRSOOS 2.3 disk & manual. . . ...... .. $20 * LDOS (Mod I or m) . .... ........... $119 * NEWDOS/80, 2.0 (Mod I or Ill) . . . . . . $129 * Diskettes (1 0 in library box) .......... $23 * MX80 ribbons . . ......... . .. . ...... . . $9 * 5.25" Drive Power Supply & case .. . ... $59 * 2-0rive Cable . .. . . . .. . .. . . . .. .... . . $24 * 4-0rive Cable ..... .. . .. . ........... $34 * Extender Cable ................... .. $13 
Shilll)ing & Handling $2.00 

o nd Howoii diol (800) 824-79 19. Ope rator 24 
TOU Pal LINIS WILL ACCII'T OltOIIIS ONL Yl 

For A pplico ltons ond Technical onformolton co li 
(214) 337-43-46 o r drop us o cord 

Dealer Inquiries Invited 

Ae~CCUmi» 
Redbird Airport , Bldg. 8 
P.O. Box 24829 
Dallas, TX 75224 ...-s2 
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UTILITY 
LOAD80 

Decoding Bar Codes 
by RobertS. Craft and Richard G. Beplat 

Now that you have a solid background in bar 
codes, you're ready to use them with these 
applications programs and your Model m. 

Okay, you've heard all about bar 
codes. You know they're a fast, effi
cient, and accurate means of data input. 
You've read about UPC, 2 of 5, 3 of 9, 
and Codabar codes, and modulo lOs, 
check characters, and read rates. You 
know that there are many scanners 
and readers on the market, but as of yet 
you haven' t found a way to use one 

with a Model III. 
This article brings bar code technol

ogy to Model III owners. It includes 
sample programs for the three types of 
bar code data transmission- on-line, 
talk-only, and block-transfer uploads
that you use in a wide variety of applica
tions, such as point-of-issue (or -sale) 
inventory control, materials tracking, 

Program Lisring I . 

10 CLS 
20 • 
30 ' BAR COD£ DEMONSTRATION PROGRAM t l 
40 ' ON- LIN£ US£ OF A BAR COD£ READER 
50 ' in a MENU DRIVEN APPLICATION PROGRAM 
60 • 
70 • by: 
80 ' R. S . Cra f t & R.G . Beplat 
90 ' of : 
100 ' TAURIO CORPORATION 
110 • 
120 • This p r og ram i s i ntended Cor use o n the 
130 ' TRS- 80 Model Ill I 48K r am I 2 Disks I RS- 232C 
140 ' under the 
150 ' DOSPLUS 3 . 5 operating sys tem , 
160 • by Micro-Systems Software, Inc . 
170 • 
180 CMD"RS232 (WAIT=N) " 
190 CLEAR 500 
200 DEFSTR A 
210 INPU1'@ 44 8 , "Enter today's date as MH/ DDI YY ",8," $" ; AT 
220 CMD "FORCE @KI @RS" 
230 CLS 
240 OPEN "D",l, "DOCDAT:l" , 6 4 
250 FIELD 1 , 50 AS AA,3 AS AB, 3 AS AC, 8 AS AD 
26 0 R1=LOF( 1) 
270 OPEN "D", 2 , "USRDAT: 1" ,1 6 
280 FIELD 2, 10 AS A1, 5 AS A2 ,1 AS A3 
29 0 R2 =LOF (2) 
300 CLS 
310 LPRINT "*=* c*=*c*=*" 
320 PRINTCHRS(23) 
330 PRINT@86 , "MAIN MENU" 
3 40 PRINTe202, "WAND: FOR: " 
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document control, property control, 
library status, transaction recording, 
and more. 

Converting to Bar Codes 
Bar code readers scan and interpret 

bar code labels to produce a series of 
ASCII characters that the computer ac
cepts and processes. An important aspect 

of adding bar code technology to any 
microcomputer application is a well
thought-out data manipulation plan. 

Converting existing applications to 
bar code technology requires additional 
processing operations. It is important, 
therefore, that you understand how 
software handles bar code data. 

You may have to modify your exist
ing applications programs to accept in
formation that you normally enter 
through the keyboard from the bar code 
reader or from a specially created me on 
a mass storage medium. Applications 
that require a software package written 
from scratch can use either techniq ue. 

We'll present examples of program
ming each way. These techniques apply 
not only to bar codes, but to almost any 
portable data collection device, and 
many other peripheral devices that 
transmit data to a microcomputer. 

The key to using a bar code reader 
with a microcomputer is communica
tion between the two devices. This in
volves both hardware and software 
compatibility. 

The Key Box 

Model m 
48KRAM 
Disk Ba!iic 
DOSPLUS3.5 



Tired of WAITING on your printer 
or is your printer too SLOW 

CALL 1·800·231·6667 
. . . ? • 

MBIP STAND-ALONE PARALLEL 
PRINTER BUFFER 

32K Parallel. . .. . . .. . .... . ... . ... . . ... $299.95 
64K Parallel .. . ... .. . ... .. .. . . .. .. . . . . $349.95 
64K Upgrades .. . . .. ......... . ... . . . . . $179.95 

How It Works 
The MBIP in·l ine parallel buffer works with almost any 

computer/printer combination utilizing a Centronics 
type paralle l interface. Avai lable with up to 256K of RAM 
for data buffering, the MBIP can accept very large files 
for buffering as fast as your computer can send it. 

Saves Time 
Most computers are able to send data to the pr in ter at 

very high speeds, usually much faster than the printer 
can print it. The MBIP. placed between the computer 
and the printer, accepts this data as fast as the com· 
puler can send it, stores it in its own memory and then 
sends it on to the printer at the printer's own speed. Un· 
der normal ci rcumstances without a MBIP the computer 
cou ld be tied up for hours on a large fi le being dumped 
into the printer cost ing you valuable time and money. 

Improves Efficiency 
Using the MBIP"s touch sensit ive front panel controls. 

mul tiple copies of your document can be made without 
tying up the computer any further. Print ing may be 
halted at any point and cont inued where it left off later. 
You can even turn your computer off and the MBIP will 
continue unt il the print job is complete. 

The MBIP requires no user modifications o f software 
and install s in seconds with virtually any computer (in· 
eludin g TRS·SO, ATARI, IBM·PC. APPLE, OSBORNE. 
NEC etc .) and any pr inter (includ ing EPSO N, 
CENTRONICS, NEC. C.ITOH. IDS, ANADEX, OKIOATA, 
IBM PERSONAL etc.), dimensions are S~"W x ?l/4"0 x 
1%" H. 

INTERNAL PARALLEL BUFFER 

MBP 
16K 

$159.95 

FOR EPSON 

I 
MBP I 
32K 

$199.95 

o,.rati on 

MBP 
64K 

$249.95 

The MBP is an in tell igent Centronic·Compatible 
paralle l in terface for the Epson MX·SO, MX·SO FIT. and 
MX·100 printers, with 16K. 32K, 64K bytes of on-board 
RAM l or data buffering. FX80 and FX100 compatible. 

Eliminates Printer Bottleneck 
The buffering capability of the MBP increases your 

data processing efficiency by eliminating the wait nor
mally experienced while printing. An Epson printer 
prints at 80 characters per second; at thi s speed it takes 
about l ive minutes to print a 16,000 character document . 
During most of th is t ime the computer is wait ing lor 
Epson to fin ish one line so it can send the next. By using 
the MBP it takes the computer only four seconds to 
send a 16,000 character document. The Practical Peri · 
pherals MBP interface typically accepts data as fast as 
the computer c an send it, until full , returning use of the 
computer to you while it handles the printing. You can 
continue w ith other processing while simultaneously 
printing data f rom a previous job, gaining all the time 
you normally would have spent wa it ing for the printer to 
finish. Any program that involves printed output w ill be 
speeded up using the MBP. 

The MBP supports all standard Espon Commands, is 
compatible with GRAFTRAX·SO. and is plug compat ible 
with the standard Epson cable. THE MBP does not re
quire any user software for con trol. 

Installs In Minutes 
The MBP is easy to insta ll - it simply plugs into the 

existing auxi lliary interface connector inside the Epson 
without mod ification of the printer. 

MICRO BCLUTIDNB, INC. 
9949 HARWIN #E, HOUSTON, TEXAS 77036 

(713) 789-5443 1-800-231-6667 
TELEX 794-250-CROWNTEX HOU 

($3.00 Shipping) VISA • MASTER CARD • AMERICAN EXPRESS 
~316 
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351 PRINT@334,"1 
360 PRINT~462,"2 
371 PRINT@591,"3 
388 PRINT@718,"9 
391 A•INKt:¥$ 

Withdrawal" 
Return• 
Status Printout• 
Cloae of Business• 

418 IF A<> "9" AND A<>"l" AND A<>"2" AND A<>"3" THEN COTO 391 
411 IF A•"l" THEN COTO 548 
421 IF A•"2" THEN GOTO 871 
438 IF A•")" THEN GOTO 1188 
Ul CLS 
458 PRINT"CLOSING FILES" 
461 CLOSE 
470 PRINT 
480 PRINT"RETURNING TO KEYBOARD CONTROL" 
498 CHD"FORCE @KI @KI" 
51!8 PRINT 
518 PRINT"RETURNING TO DOSPLUS 3.5" 
529 PRINT 
531! CHD 
541 CLS 
SSS INPUT@64,"Wand Docuaent Id Label ",5,"$*";A 
S6 0 IF LEN(A)<>S THEN GOTO S41 
571 N•VAL(RIGHT$(A,4)) 
580 IF N >Rl THEN GOTO S48 
598 GETil,N 
611 PRINT@l92,AA:PRINT@328,AB 
610 INPUT@448,"Wand User Id Label ",4,"$*";A 
628 IF LEN(A) <> 4 THEN GOTO 888 
630 M•VAL(LEFTS (A,J))-101 
641! AZ•RIGHT$(A,l) 
651 IF M>R2 THEN GOTO 811 
660 GETt2,M 
670 IF A~ <>A3 THEN GOTO 880 
681! PRINT@512,Al;A2 
690 PRINT@704,"DOCUKENT WITHDRAWAL APPROVED" 
100 LPRINT AT 
710 LPRINT "DOCUMENT RECORD t ";N 
728 LPRI~T AA,AB 
738 LPRINT "ISSUED TO ";LEFT$(A,3 ) 
748 LPRlNT Al,A2 
750 LSET AC•LEFT$(A,3) 
760 LSET AD•AT 
770 PUTtl,N 
781 CLS 
790 GOTO 310 
801 CLS 
810 PRINTCHR$(23) 
820 PRINT@328,"WITHDRAWAL DENIED" 
830 PRINT@641,"USER NOT AUTHORIZED" 
841 FOR I•1 TO 2511:NEXT I 
851 CLS 
860 GOTO 321 
871 CLS 
880 INPUT@64,"Wand Document Id Label ",5,"S*";A 
898 N•VAL(RIGHT$(A,$)) 
911 IF N>R1 THEN GOTO 881 
911 GETtl ,N 
928 PRINT@192,AA:PRINT@328,AB 
930 PR1NT@448,"RETURNED" 
941 LSET AC•" • 
950 LSET AD•" 
968 PUTtl,N 
978 LPRINT AA,AB 
981 LPRINT"RETURNED ";AT 
991 COTO 381 
1118 CLS 
1111 PRINTCHR$(23) 
1121 PRINT@328,"Wand 4" 
1838 PRINT@448,"when the printer is ready" 
1148 A•INKE¥$ 
1151 IF A<>"4" THEN GOTO 1848 
1168 CLS 
11171 LPKINT 
11181 LPRINT AT 
1898 LPRINT 
1181 LPKI~T"LABEL DOCUMENT 

CP¥ USR DATE" 
11111 LPRINT 
1128 FOR I•l TO Rl 
1131 GET tl, I 
1148 IF 1<18 THEN AS•"I81"+R1GHT$(STR$(1) ,l):GOTO 1181 
1151 IF 1<188 THEN AS•"88"+RIGHT$(STR$(1) ,2):GOTO 1181 
1168 IF I <1818 THEN AS•"8"+RIGHT$(STR$(1),3):GOTO 1188 
1178 AS• RIGHTS(STR$(1),4) 
1188 
1198 
1281 
1218 

AR•"D"+AS 
LPRINT AR; • 
NEXT I 
GOT0381 
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•;ABI• ";AC;" ";AD 

llanhrlre Interfacing 

Bar code software transfers ASCII 
data through an RS-232C serial input/ 
output (110) interface, available as an 
option for both the microcomputer and 
most bar code readers. Consult the 
technical manuals for both devices be
fore purchasing (or fabricating) the re
quired-interconnect cable. Proper cable 
selection ensures that the transmit line 
for one device connects to and is com
patlble with the receive line on the other 
device. 

For example, if transmitted data ap
pears on pin 2 on one device and on pin 
3 on the other, then received data ap
pears on pins 3 and 2, respectively. This 
requires a nonnal straight-through RS-
232C cable. Should both devices use the 

"Each bar code 
reader operates 

differently with modems.,, 

dala, then reverse pins 2 and 3 on one 
end of a normal RS-232C cable. This 
type of cable confJgUTation is called null 
modem. 

Parity, word length, baud rate, and 
number of stop bits are either _!)Vitch- or 
menu-selectable on portable bar code 
readers and menu-selectable on the 
Model III. Set the same parameters for 
both devices. 

You can also interface bar code read
en with microcomputers via telephone 
lines. 11m requires a modem and 
modem software on the microcomputer 
end, and additional communication 
equipment on the bar code reader. 
Modem communication is well-suited 
to applications involving remote data 
acqumtion and batch uploading. 

Since each individual bar code reader 
operates differently with modems, the 
manufacturer is the best source of in
formation concerning modem interfac
ing. The software discussion tha1 fol
lows concerns only direct connection 
through the RS-232C serial interface. 
Note that the same application 
programming principles apply to batch 
processing whether you upload data 
directly or through a modem link. 

Softwlre 
Program Listings I, 2, and 3 provide 

the software needed to interface bar 
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code readers with your Model lll. The 
data manipu1ltion and storaae tech
niques demonstrate the relative ease 
with which you can implement a plan. 

lolctina Bllic, instaD the RS-232 driver. 
Do 10 wah the command: 

ASSIGN 0 IS ISIDVR 
After experimentina with a number 

of the disk opentina system~ available 
for the Model lll, we found DOSPLUS 
3.5 by Micro-Systems Software to be 
the choice for interfacina input devices 
throuab the aerial port. The pi'Oil'.US 
here only operate under DOSPLUS 3.5. 
After you boot the system and before 

If you lltempt to invoke this command 
from Bllic usina the CMD function, 
the system performs a wann boot back 
to the opa.W, system (not Basic) on 
completion of the driver inst•Dation. 

11 CLS 
21 ' 

Once )'OU install the driver. set the 
communirNion parameters (baud rate, 

31 ' 8M COD£ DEMONSTRATION PROGRAM t2 
41 • 

11 CLS 
21 ' 

51 ' BATCH UPLOADING - TALl ONLY - NO CONTROL 
61 ' 
71 CLEAR 11111 
81 DIM A$ ( 1111) 
91 CMD •RS232 (WAIT•N)• 
111 CMD •FORCE fli I!Rs• 
111 OPEN •D•,1,•HOLDATa1•,8 
121 FIELD 1,8 AS B$ 
131 CS••ENDENDEN• 
141 I•l 
151 I•I+1 
161 INPUT A$(I) 
171 IF A$(I) <>C$ THEN GOTO 151 
181 CMD •FORCE I!II I!II• 
191 FOR J•l TO (I-1) 
211 LSET 8$•A$(J) 
211 PUT U,J 
221 NEXT J 
231 PRINT •cLOSING FILE• 
241 CLOSE 
251 PRINT•RETURNING TO DOSPLUS• 
261 CMD 

31 ' 8M CODE DEMONSTRATION PROGRAM 13 
41 • 
51 1 BATCH UPLOADING - BLOCK TRANSMISSION 
61 I 

71 CLEAR 511 
81 OPEN •D•,1,•HOLDATa1•,128 
91 FIELD 1,128 AS F$ 
111 B$•CHR$(3)aT$-c&R$(4):C$aCHR$(13):SS•CHR$(32) : ZS• CHR$(17) 
111 CMD •Rs232 (WAIT•N)• 
121 PRINT•WHEN THE DISIS STOP SPINNING , TRANSMIT THE DATA• 
131 cMD•FoRc£ fii tRs• 
141 cMD•roRCE 1!00 tRS• 
151 os·· · 
161 AS•INUY$ 
171 IF AS••• THEN GOTO 161 
181 IF A$•8$ OR AS•T$ THEN GOTO 221 
191 IF A$aC$ THEN A$•S$ 
211 D$•D$+A$ 
211 GOTO 161 
221 LSET F:;•D$ 
231 PUT U 
241 os··· 
251 IF A$•8$ THEN PRINT Z$:GOTO 161 
261 cMD•roRCE I!DO (!DO• 
271 CLS 
281 PRINT.DISPI.AY RESTORED• 
291 PRINT.RETURNING TO ICEYBOARD CONTROL• 
311 CMD • FORCE I!II fii• 
311 PRINT.CLOSING FILE• 
321 CLOSE 
331 PRINT.RETURNING TO OOSPLUS• 
341CMD 
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word length, number of stop bits, pari
ty, and wait mode). When initialized, 
the interface is set for 300 baud, 7-bit 
words, 1 stop bit, even parity, and wait 
mode on. You may change any of the 
first four parameters to be compatible 
with the bar code reader. You must, 
however, tum off the wait mode. If you 
don't, Basic executes only one line at a 
time and expects a carriage return from 
the operator after each executed line. 

You can change the parameters from 

~~The first step toward 
successful programming for 

batch data processing 
is the development of a 
data collection plan. " 

the operating system using the RS232 
conunand, or while operating in Basic 
with the CMD"RS232" command. Re
member to include WAIT= N in the list 
of parameters. Note that you can load 
these commands into JCL keyboard 
queue file and either invoke auto-start 
or access them with a single command 
from the keyboard. 

Oa-I.JDe Data Entry 

When you usc a bar code reader (or 
any peripheral device) for on-line data 
entry, you have to signal your Model III 
to expect incoming data from the RS-
232C port. Do this in Basic by rerouting 
inputs using the Force command. This 
coounand takes the form: 

FORCE normal device new device 

To reroute the data from the keyboard 
to the RS-232C port in Basic, type: 

(line number) CMD" FURCE @K.I @RS" 

1be computer now expectS subsequent 
Input, Input@, Ink.ey$, Line Input, 
and Line Input@ commands from the 
bar code reader instead of the key
board. Note that the display still func
tions normally. Don't forget to insert a 
Force @KI @KI before the end of the 
program to return control to the board. 

Program Listing 1 uses two data flies 
simultaneously. You must specify this 
as it loads initially in Basic. Call Basic 
with the sufftx -F:2 (BASIC -F:2). 

This program illustrates how to use 
bar codes in the technical library of a 



TIREU. 
oltrl*'9 Dill: I, con "ru.DIAID": I TO 
''PILIIIAIB'': 0, N1tC11 ''niJ'II'IIr': 0, LilT 
"J"D.JMAifK": I, LOAD "m IMAifK" (I= l), 
~ = .. and on and on and onl 

Then you me readylorDOITAIID. Imagine 
over 140 commands that YOU define. exe
cuted With ONLY ONE OR TWO IEYSTROD:S! 
Instant sorted directories with I key Load 
Basic. protect memory. run your prograJD 
wtth :llteystrokes. Ust a lile to the screen or 
the printer. print a directory. copy a lile 
!rom one disk to another. copy the entire 
c:1lsk. and lor Newdos 80 owners. change a 
PDIUVE With 2 keystrokes. 
Your DOS has a lot ol great features. The 
trouble Is. you hCIYe to remember all those 
commands. With DOITAIID those com
mands me I or 2 keystrokes away Nothing 
to remember and nothing to forget. jus1 
use ttl 
DOITAIID Is configured lor each DOS. 
that Ia. we use the SPECIAL features In YOUR 
DOS lor the GREATEST utUity you'll ever 
want Once you use DOITAIID you'll won
der how you got along without ll Now 
crvatlable lor NtWDOSIIO, DOSPLUS. MULTI
DOS and LDOS lor $49 95 complete With the 
easiest lnltructions you'llllnd. By the way. 
DOITAIID Is wrtl1en In FAST Z 80 machine 
code 

OEAUll li''OtltltiES DWTnD 

CDC ..-167 
S.rloua Software lor the ao·a 

13715 V1nowen $ 11 e11 Van NuY1 CA 9140~ 1213) Q97-9692 
Toll Free Order (800) 692·5235 

..- See Usr ol AdWr!IHrS on Pagf' 307 

Re-ink any fabric ribbon for 
less than 5¢. Extremely simple 
operation. We have a MAC 
INKER for any printer. 
Lubncant mk safe for dot 
matnx pnntheads. Multi
colored inks, uninked 
cartndges available . Ask for 
\.,rochure. Thousands of 
sausned customers. 

Mac Switch lets you ahare 
your computer with any two 
peripherals (aerial or 
parallel). Ideal for word 
processors-never type an 
address twice. Ask us for 
brochure with tips on how to 
share two peripherals with 
MAC SWITCH. Total 
satisfaction or full refund . 

sggoo 

CEm~ter 
Friends 
100 N W 86th Ave 
Ponla.nd. OR 97229 
503/ 297-2321 Maclnker 

&MacSwitc 
Hello thayuh. This is Eben Flow, proprietor 
of the Fish or Cut Bait Company, buyer and 
seller of lobstah bait for 49 years. My hobbies 
are collecting linoleum samples , squashing flies 
and playing pac-person on my home computer. 

But here on Martinicus Rock, off the coast of 
Maine, the power can be a tad erratic. So, to 
cure the brownout and blackout problems, 
and to keep them spikes and surges off my 
picture tube, I got me a MAYDAY 
Uninterruptible Power Supply from SUN 
RESEARCH. Them fellas fixed me up real good 
and real light on my pocketbook, too. Got me 
a MAYDAY for my mini-calcaputer with a 
voltage regulator and everything for only 325 
clams. They even included the battery in a nice 
waterproof box. Handy out here, you know. 
Now, if MAYDAY would only keep them sea 
dogs out of my barrel. .. 

MAYDAY - Protection even you can afford! 

SUN RESEARCH, INC. 
Box 210 
New Durham, NH 03855 
603/859-7110 
TWX 51 0297 4444 
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Vlriables 

AA 
AB 
AC 
AD 

No.ofo-tm Fidel De!Jcrip4ion 

Document Title 
Copy Number 
CUrrent User 
Date Issued 

so 
3 
3 
8 

Table> /. Da1a base Slfllc/urt!. 

small corporation. (You can expand it 
for usc at the circulation desk of a small 
lending library.) In this application, the 
librarian applies bar codes to all docu
ments and afftxes bar code labels to 
employee ID cards. The librarian issues 
documents to authorized employees 
and uses bar codes to record the date of 
issue and the borrower's identifteation. 
The system uses a custom-made bar 
code label board for entering menu 
selections. 

A direct-access data ftle (DOCDA T: I) 
stores the document data base. Each 
document receives a label with the letter 
D and four numbers, such as 00025 or 
01014. The D signifies that the label is a 
document, and the four numbers repre
sent the record number of the document 
in the file. Opening the me sets the 
logical record length to 64 characters. 

Table 1 shows the structure of this 
data base. The first two fields, AA and 
AB, don't change as they identify the 
document. The last two fdds, AC and 
AD, are blank until a document is issued 
to a user. At thi!i time, these two ftelds 
take on the ID number of the user and 
the dale of issue, respectively. When the 

....... 

borrower returns the document, these 
f~elds revert to their original, null 
values. The program also records trans
actions on a printout. Table 2 shows a 
sample of the document data base. 

The program stores the employee 
data base in a direct-access data me 
(USRDAT:l). Each employee's 10 card 
has an affiXed bar code label with an en
coded employee number, three digits, 
and an authorization letter. Employee 
numbers begin with 101. Subtract 100 
from the employee number to obtain 
the record number for that employee. 

Table 3 shows the structure for the 
employee data base. The logical record 
length of this fde is 16 characters. Table 
4 shows a sample of the employee data 
base. TableS presents the list of general 
variables for this program. 

This is but orJe of many on-line appli
cations for a bar code reader and your 
Model Ill. The techniques it presents 
apply to almost any system that requires 
operator interaction from a peripheral 
data entry tenninal device. 

lbtcb Dlta EatJy ~ 

Most bar code equipment manufac-

Documtll 

D<XXJI OOSPLUS VER 3.5 USER'S MANUAL 
IJ<XX)2 MIL·STD 1189:STANDARD SYMBOLOGY FOR MARKING UNIT P 
000)3 MIL-STD 129H:MARKING FOR SHIPMENT AND STORAGE 
IXXXl4 SOMICRO OCTOBER 83 
DOO>S SOMICRO OCTOBER 83 
[)(XW)6 SOMICRO OCTOBER 83 
DOOJ7 DBASE II USER'S MANUAL 
D<Xnl STANDARD HANDBOOK FOR MECHANICAL ENGINEI;RS 
))(ID) STANDARD HANDBOOK FOR ELECTRICAL ENGINEERS 
00010 STANDARD HANDBOOK FOR COMPUTER ENGINEERS 
00011 STANDARD HANDBOOK FOR MARJNE ENGINEERS 
00012 STANDARD HANDBOOK FOR MARINE ENGINEERS 
00013 STANDARD HANDBOOK FOR MARINE ENGINEERS 
00014 FEDERAL AVIATION REGULATIONS PART 61 
00015 FEDERAL AVIATION REGULATIONS PART 91 
00016 FEDERAL AVIATION REGULATIONS PART 121 
00017 FEDERAL AVIATION REGULATIONS PART 135 
00018 CG·I61 
00019 CG-232 
[)(X)1D CG·I69 
00021 TRS-80 MODEL Ill OPERATION AND BASIC LANGUAGE REFE 
00022 TRS-80 MODEL Ill OPE.RA TION AND BASIC LANGUAGE REfE 

Tab/11. Slllrlplr cklla l1d!lt prinloul. 
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turers market portable bar code 
readers. These devices are stand-alone 
data collection and storage devices that 
you can program to prompt the opera
tor for input in a regular sequence. This 
is especially useful in on-the-shelf inven
tory data collection and similar applica
tions. The progranunability provides 
the opt.ions for accepting specifally 
formatted data, such as set f1eld lengths 
and data types for each prompt. You 
can also collect free-fonn (unprompted 
and unformatted) data with some of 
these devices. 

After you collect data, you subse
quently upload it into the Model III for 
off-line processing in an applications 
program. Uploading and processing 
take place in two distinct steps. Upload 
and format (if necessary) all data prior 
to its usc in the applications program. 
The demonstration programs present 
the two general methods with which you 
can upload and store batch data. Your 
choice depends on the fonn of data col
lection and rrJethod of reader transmis
sion to the microcomputer. 

The fll'St step toward successful pro
gramming for batch data processing is 
the development of a data collection 
plan. Rerr~ember, you can collect data 
in either free-fonn or program
prompted modes. The two scenarios 
that foUow describe these approaches. 
The method of choice depends on pro
gramming for operator convenience or 
programming for assurance of correct 
data entry. 

C."PR USK I>Mr 

001 102 10/ 07/ 83 
001 101 07/04/83 
001 101 07/04/ 83 
001 
002 
003 
001 102 10/07/83 
001 lOS 04/ 14/83 
001 lOS 04/ 14/83 
001 
001 103 12114/ 82 
002 109 07/ 17/ 83 
003 113 09/ 17/ 83 
001 104 12110/ 82 
001 
001 
001 
001 
001 
001 
001 114 06109/ 83 
002 
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With 'O'D'i' W'Rf'i'!'R 3.0 
DisTiNcTive Type 
BoRed wiTH THE 9UAlhy of youR DoT 
MATRix PRiNTER? PRiNT wiTH THE Type
SET 9UAliry of DoT WRiTeR's GRApHic 
CHARACTER sers! We supply 14 Type 
STyles fROM 5 TO 22 poiNT (AppRoxJ 
ANd THERE ARE oveR 60, AddiTioNAl 
sTyles AvAilAble. PRiNT-iN ROMAN, 
SCRIPT, UNCIAl, IT AUC, GOTHIC, 
HELENIC ANd MANY MORE! 

CREATiON 
IN AddiTioN To Type sTyles CURRENTly 
AVAilAble, you CAN AlTER OUR STyles OR 
CREATE youR OWN Type OR GRApHic 
loGos. CREATioN ANd UTiliTy pROGRAMs 
ARE iNcluded! 

Type SAIVIples 
HeRe ARE jusT A few of ouR Type sTyles: 

LO(I}l3HRDIQ 
~ 
PRE TORIAN 

Spire fiotbic Blackletter 
~11' 

celtic 
)U,ld~ 

Master . ~1ISA. check. MO. No purchase orders. Techmcal 
questions between I.Epm and 2pm EST. 0:-~ers durmg 
normal busmess hours. Catalog of lettersets ava1lable 
tree •.nth purchase - separately for t2.00 fee. TRSW 
Hod I. :r;. ~v ;nth 48K and :nm~.mu!t 1 d1sk dnve 1s re
qwred . .Spec1fy ?ru~~e!' wher. or.:len ng_ 

FAsT & EAsy 
DoT WRiTER is A sofTwARE pAckAGE 
fort youR TRS-80 I, Ill, oft IV (iN Ill 
Mode). No HARdwARE Mods! Use MosT 
populAR ediToRs To CREATE THE TEXT 
file. Use THE Type sTyles ANd foRMAT 
coMMANds you WANT. DoT WRiTeR will 
pRiNT youR TExT! DoT \\/RiTER HAs beeN 
TESTed wiTH MOST populAR OOS's foR 
oveR A yeAR! OosPlus, NewOos, lOOS, 
TRSOOS, MulTidos, ETc. 

FeATURes 
DoT WRiTER RECOGNizes oveR 60 foR
MAT coMMANds. HeRe ARE jusT soMe of 
THE speciAl feATURES DoT WRiTER HAs: 
Fropor t10n. space bet ween character. and :we. 
mter m1x s tyles on llne - •1th1n word. top ' bot
tom tltles. full margin controls. muH1ple co!'; !!lns. 
vert1cal ~a b. cond1 tional hyphen. page and 
column. double w1de. under h ne. bold. emphas1ze. 
: 'Jtv tabie of cont ent s I 1nC:ex. !'lor1zcr.tal and 
vert1cal llMs. .:usu hcat:on. conca tenat1on. 
ha rdspac1n:;J. tr-ansla te unpr1ntable codes. cen
ter. proport1on and format on ,. off. entry tr·c~ 
~eyboard du!'ing prmt, pitch cont:-ol. offset. page 
numben n;-. form le t~ers. comments, r e..,: :-se pi'mt
lng, s lciF- and reverse ski p, stop to walt for d!sk 
change. etc. 

Printers /Prices 
We support the dot matrix, 10 or 15 inch carr
iage version of the following printers: Epson, 
C.ltoh, PHC, Radio Shack DHP series and Okidata. 
Write for full info or see your local dealer. 

I Dot Writer 3.0 
II Font Disk Catalog 
II NewScr ipt WP 
II Electric Webster 

$99.95 
S2.00 

$100.00 
5139.95 

Thi-s ad was typeset with Dot Writer 
on a Pro Wr iter 8510. 

Rem computeRS: 221 hiRSChfJel~ ~R. BUff~lO, ny 14221 
(716) 634-3026 
•24 hr. order service 

Technical info. 12 noon-2 P.M. EST, Mon., Tues., Wed., & Fri. 
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Flft.Fonn Data Colectioll 

Free--fonn data collection is poss~ble 
with some portable bar code readers. In 
this mode, data flcld length, structure, 
and type don't affect data collection. 
You can' t select data validity confmna
tion, however. This is a useful mode for 
coDccting different types of data in a 
regular but uncontrolled sequence. 

V.nablt No. of a-ten Field~ 
AI 
A2 
A3 

10 
s 

Last Name 
First Name 
Authorizalion Letter 

Table 3. St111Ctu" for mJp/o:y« data basr. 

For example, suppose that all the fur
niture in a building has a bar code label 

for inventory control. Each room also uJar room number tag, on its waD. You 
has a bar code label, along with the reg- want to inventory each piece of furni

ture and its room location. 

Employee I LeaN- FlntNa-

101 BEPLAT RICHA 
102 CRAFT ROBER 
103 CLARK JAIV 
104 MODER KIM 
lOS MICHAUD DENIS 
106 CROW VIRGI 
107 SMYTHE DONAL 
Ia! JOHNSON JANE 
109 RICHARDS SEAN 
110 AUFRANC ERNES 
Ill BJELKIER SAM 
112 FERGUSON FRED 
113 GEE BEE MARG 
114 WILLIAMS JARRO 

Table 4. Employee data basr sompk. 

Bible srudy aids from Btb~ Research 
S}':'tem.~ incluck the rom· 
plere KJV Bible text on 
dbk~. THE WORD pro
ce.o;or can search the 
Scnprures for any word or 
phrase. Any portton of the 
Btble can be printed or 
dil.played. Create your own 
library of research materials 
or use ours, called TOPICS. 
TOPICS contams cro:.s-reference indexes on over 200 
of the pnmary subjects ciiscussed in Scrtprure. 

Bible Research Systems applies computer technology 
to personal study of the Scnprures. 

TOPICS 
$49.95 

Bible Research Systems 
9415 Burner, Sul(e 208 

Au~tn. TX i8758 
(512) 835-7981 

Autll 

A 
A 
A 
A 
A 
A 
B 
8 
B 
B 
D 
D 
c 
D 

THE WORD 
processor 
$199.95 

Requba APPlJ! II+, m}wj-PC, TRS80-lll, OSBORNE, ICAYPRO, or Cl'IM 8' 
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You can accomplish this in the free-
fonn mode by instructing the operator 
to scan the room label, then scan the 
label on every piece of furniture in the 
room, repeating this for all rooms. This 
is more effiCient than forcing the oper
ator to scan the room label before (or 
after) scanning each furniture label. or 
predicting the average number of iterm 
in a room and scanning the room label 
for every nth furniture label. 

A comprehensive data collection and 
processing plan establishes the labeling 
convention so that room and furniture 
labc:b have either different scannable 
ftdd lengths or unique imbedded char
acters or both. This is so the microcom-

publiCatiOnS. 
• MECHANIX ILLUSTRATED 

COMPUTERS 
• MECHANIX ll.LUSTRATED 

PLANS & PROJECTS 
• MECHAN.X ILLUSTRATED 
HOI'J'J~PROVEMENTS 

We re~ lo(>ur speclflc target 
audience with a tow out·of·pocket 
cost. And our readers buy becaUse 
tnev want to. not becaUse theV 
have to. What better way to reach 
the hard core target market of do· 
tt-yourselfers whO are expected to 
purchase over a nundred billion dOllars 
worth of goocJs tn the next ten years. 

~m~~~ 
We show the wei¥ 

1515 lrwctwav. ~ \'Qrk. NY 10036 
au EdWin T. Knoblocn. 12121 719·6572 



puter can distinguish between a room 
number and a furniture number, and 
format the data so the output report ac
curately reflects the corresponding 
rooms. 

Programmed Data Coledion 
You can program all portable bar 

code readers to prompt the user for data 
entry and to accept specifiCally format
ted data. The specifiC formats include 
data type, such as alphanumeric or nu
meric, and f1eld length, which is a max
imum and minimum, or exact number 
of scannable characters. The bar code 
reader accepts no data that doesn't meet 
the specified format, and usually re
prompts the user with an audible tone. 

reprompting for the correct input. 

T .. ..()a)y aad Block-Tnnsfer 
Batcb DIU Tnnr=frfon 

The nuijority of portable bar code 
readers transmit batch data as talk-only 
devices, without the benefit of 
handshaking routines. This means that 
when you force the microcomputer to 
perform operations it can't do in the 
time between transmitted characters, it 
loses data. 

For example, the Copy conunand 
seems to be the logical choice to copy 
data from a device to a file. Unfortun
ately, the storage buffer holds only 256 
characters before it writes a flle. As the 

Varillblt Purpott 

microcomputer performs one function 
at a time, it doesn't accept input while 
writing to the rue. Meanwhile, the bar 
code reader continues to transmit data, 
resulting in data loss. 

Some portables transmit data in 
blocks. The operator designates the size 
of these blocks. The bar code reader 
transmits one data block at a time, talk
only, and waits for a control character 
from the host before it transmits the 
next block. This allows the microcom
puter to stop listening, perform any re
quired housekeeping operations, and 
signal the reader when it's ready to re
ceive another block of data. 

A control character delimits the 

An example which efficiently em
ploys programmed data collection is an 
on-the-shelf inventory. Each shelf has a 
bar code label with the stock number of 
the item it houses. The quantity of items 
ranges from zero to 99. This translates 
to a 1- to 2-character numeric variable. 
The reader prompts the users flTSt for 
stock number and then quantity. The 
system defmes each input differently. 
An attempt to input two of the same 
variable types consecutively results in an 
error message to the operator and a 

R I Number of Records in DOCDA T 
R2 Number of Records in USRDA T 
AT Today's Date 

A General INKEYS Assignment 
N Document Record Number 
M User Record Number 

I For . .. Next Counter 
AS Document Record Number to String Holding Variable 
AR Reconstructed Document 1D Label 

CIRCLE COMPUTERS ,.,411 
15% DISCOUNT ON MOD 1/111 SOFTWARE 

FROM BIG FIVE & SOFT SECTOR MARKETING 
Dill( DAIVD WITH POWER SUI"PUES AND CASES 
TANOON TM11»1 40TRK SINGLE SIDE .......... ... . ... ....... . .. . .. . . 199.00 
TANOON TM11»2 40TRK DOUBLE SIDE . . . .. .. ....... ...... .. .. . • .... . 279.00 
TANOON TM1Q0.3 80TRK SINGLE SIDE ..... . ... . . . .. ...... ... .. .. . . ... 299.00 
TAN DON TM1Q0.4 80TRK DOUBLE SIDE . .. . . ......... ..... .. .. . .... .. . 379.00 
TEAC DUAL SIDED 40TRK .. ... • .. ...... . ... . ..... . . ....... .. .... . . ... 259.00 
REMEX 40TRK SINGLE SIDED .... .. . . . . . ..... .. ... .. . .. . .. .. . ...... .. 2911.00 
WE ALSO HAVE 2 DRIVES IN A DOUBLE CASE CALl FOil PRICES 
IARE Dill( DRIVES 
TANOON TM11»1 40TRK SINGLE SIDE .. ... . .. .. .. .. . .. ...... ...... ... 169.00 
TAN DON TM11»2 40TRK DOUBLE SIDE ..... .. . . . . .. . .. ..... .. .. ... .. . 249.00 
TANOON TM11»380TRK SINGLE SIDE . .. . .. ... . . . . ... . . . ...... . ... . .. 249.00 
TANOON TM1Q0.4 80TRK DOUBLE SlOE .. .. • . •. . . . . .. .... . ..•. • ....... 339.00 
TEAC DUAL SIDED 40TRK .... . ... . ... .. ......... . ... .. . . . .... . .... . . . 220.00 
REMEX 40TRK .. . .. ... . . . . .. ...... ...... . .•....... . .. . . ..• .. . ...... 260.00 
HARD DRIVES 
5 MEGABYTE HARD DRIVE (FORMA TIED) .. .. ... .. . . .. .. ... . .. . . . ... . 1395.00 
10 MEGABYTE NARD DRIVE (FORMA TIE[)! ... . . •. • ........ . .•.•.... . . 11!95.00 
OMA OPTION ............. . ..... .. . ......... . .... . .. . . . ....... . . . .. 250.00 
MOO£L 3 COMPUTEitS AND DRIVE KITS 
MODEL 3 INTERNAL DRIVE KIT/NO DRIVES . . ... • .... .. .. ....•. • .. ..... 254.00 
MOOEL31NTERNAL CAlVE KIT/1 DRI\It . .. .. . ....................... . . 399.00 
MODEL 3 INTERNAL ORIVE KIT/2 DRIVES . . .. . . .. . .... . ........ .... .. .. 57 4.00 
MODEL 3 LEVEL UK . ..................... .... . . .. .............. ... . 649.00 
MODEL 3 LEVEL 2 16K .... . .. . ........... .. .. . ... .. . .. ..... ... .... . . . 799.00 
MODEL 3 LEVEL 2 48K ... . . ..... . ... . . . . . .... . . . .. .. .. ..... ..... . . .. . 850.00 
MODEL 3 LEVEL 2 48K 1 DISK DRIVE .. ... . .. . . ... .... . ... . . .. ....... . 1395.00 
MODEL 3 LEVEL 2 48K 2 DISK DR1VES . ...... . ... . .. . ........ .. . .. . ... 1695.00 
CAlLIES, CASES AND POWEll SUPPLIES 
2 DRIVE CABLES .. . . .. .. ............. . ... .. ........ .. . ... .. .. .. .... . 25.00 
4 DRIVE CABLES . . . . ..... . . . . . .. ....... .. . • .• . .. . . .. . ....•. • ... • .... 35.00 
EXTENOER CABLES ... . ... ...... .. .. . . .... . . . .... . . . . .... . ... . . . .. .. 13.00 
SINGLE POWER SUPPLY AND CASE .. .. . .. . .• . • . •. • .. .... .. ..• . • ...... 49.95 
DOUBLE POWER SUP PL. Y AND CASE . .... ...... ... . .. .... . .. . ...... . ... 7i.95 
4116 200NS MEMORY CHIPS ... ... .. .. . . ..... ...... ........ ........ .. 8/16.00 
LOWERCASE MOO FOR MODEL 1 ....... ..... . .. .. ... . ....... . .. ... .. .. 11.00 
REVERSE VIDEO MOO FOR MODEL 1 .. .. .. . ..... . .. ... . .......... .... . . 16.00 

ALL HARDWARE ITEMS ARE WARRANTED FOR 120 DAYS 
M~FRI. .. .. . ...... .. ........ ..... ..... ... .. . ... . .. .. ... . . . .. 8 AM·5 PM 
SAT·SUN .. .. .. ... . . . ....... .. . .... . .. ...... . .. ... .. .......... :9 AM-7 PM 

SEND FOR FREE HARDWARE AND SOFTWARE CATALOG 
CIRCLE COMPUTERS P.O. lOX 101 LOWELL. MA 01163(11~ 

CERTIFIED CKIMOICOO ACCEPTED. SHIPPING CHARGES ARE ACTUAL 
PERSONAL CHECKS WILL DELAY OROER UP TO 2 WEEKS 

,. S. Uat ol ArNwtt... on ,. 307 

Table 5. Variable list for Program I . 

Upgrade your 

~ode/ 100 Memory to as 
much as 32K 

$75.00 each 

$70.00 2 or more 
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Variable 

AS 
BS 
cs 

I 
J 

Purpose 

Input Data Array 
File Variable 
End of File Check Variable 
For .. . Next Counter 
For ... Next Counter 

Table 6. VarUibles list for Program 2. 

blocks and signals the host when the 
transmission is complete with an end
of-flle marker. You can also use inter
nal delimiters to separate data within 
the blocks. 

As with on-line applications, the mi
crocomputer must expect the incoming 
data from the RS-232C port . If the bar 
code reader requires control signals 
from the microcomputer, then you 
must also reroute output through the 
RS-232C port. 

Do this the same way you reroute in
put, except that two possible output re
routings exist-to the line printer and to 
the display. You determine to which 
unit you want the output rerouted. If 
your system requires display prompts 
and status messages, then you should 
reroute the line printer data. If, how
ever, you don't need the display, then 

~:~~:
A STATIC l-ilV 
MONSTER? -:.~~~1 

StatiC electriCrty rs probably~~ 
perSistent problem faced b y the overage • 
personal/miCro-computer user Stolle con 
cause erroroc a erroneous data tronsmrs· 
s10n loss of program. damage to d rscs 
and occeSSQ(res. a nd even computer 
component torture All thrs rs costly. onnoy
rng and unnecessorylll 

The Static Control Computer Mat puts 
stollc p rotectiOn at your frngertrps whe~e rt 
belongs Srmpty touch the mot betae 
touchrng the computer a any occessor~es 

and stollc rs sote ly drorned oH to the mot 
a nd rs sent hurryrng oH to ground before rt 
con become o problem There os no ZPJ> or 
spark and by peroodoeolly touchong the 
mot whrle operating the compu ter Y<J4.J 
woll remoon stollc sate It os the eHectrve 
economrcot OPPIOCICh tC' statiC control on 
the home or oHoce 

The Static Control 
Com Mat. 
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V lriablt Pul"pC)W 

FS File Variable 
BS End of Block Check Variable 
TS End of File Check Variable 
CS Carriage Return Check Variable 
SS Space (Replacement for carriage return in data string) 
ZS ASCI! DCI Control Character 
AS INKEYS Assignment Variable 
OS Data String 

Table 7. Variobles list for Program 3. 

you should reroute its data. 
You don't need to reroute either de

vice until you require the control signal 
because I/0 rerouting falls under pro
gram control as often as you need it, 
and the bar code reader waits as long as 
necessary for the control signal. We rec
onunend, however, that you reroute 
one device for the duration, rather than 
jockeying back and forth. The Force 
command parameters become @ PR 
@RS for the line printer and @00 
@RS for the display. 

Program Listing 2 receives the entire 
data set from a portable bar code reader 
and holds it in a one-dimensional string 
array. Using the string "ENDENDEN" 
as the end of ftle marker sends the data 
in one batch. The transmitted variables 
are all eight characters long and delimit
ed by a carriage return. Make the array 
large enough so it loads all of the data. 

Because the program is small and 
writes the array to a disk ftle, you 
should reserve most of the memory for 
string space. Too much space is better 
than too little. This program requires 
input rerouting only, and utilizes the In
put command for whole variable input. 
A direct access data file (HOLDAT:l) 
with a logical record length of eight 
characters stores the data after a com
plete read to the computer. 

Table 6 presents the list of general 
variables this program uses. Note that it 
requires a batch of data of fewer than 
1,000 entries. You can collect this free
form or programmed. 

Program Listing 3 receives blocks of 
data from a portable bar code reader, 
and signals the bar code reader when the 
microcomputer is ready for subsequent 
blocks. An ASCII carriage return 
(CHR$(13)) delimits data within the 
block although llWlY of the available 
units allow the programmer to select a 
different delimiter if you desire. 

The normal end-of-block delimiter is 
an ASCII ETX (CHR$(3)) and the end
of-file delimiter is usually an ASCII 
EOT (CHR$(4)). On some units these 
may change. 

The normal signal for next block 

transmJSSK>n is an ASCII Del 
(CHR$(17)). You select the number of 
data records to transmit in each block. 
Determine this number so that no char
acter variable ends up in an overflowed 
condition. Also specify accordingly the 
logical record length of the data holding 
me. 

The program analyzes incoming data 
one character at a time for delimiters 
and sums it to a holding variable string. 
It writes this string to a direct access da
ta file (HOLDAT:l). Then it sends the 
control signal to the bar code reader for 
the next data block. 

You can reformat the flied data for 
use in an application program, if neces
sary, by substring manipulation func
tions (such as LEFf$, MID$, INSTR). 
Table 7 represents the list of general 
variables the program uses. 

A f1naJ Word 

You should note that this article on 
bar code implementation is generic in 
nature and assumes the reader deter
mine present and future growth require
ments for the following: 
• data base size 
• code formats to be read 
elabel length, characters encoded and 
quiet zones 
• batch vs. on-line processing or com
bination 
edirect connect vs. modem or com
bination 
• data transmission modes available 
• bar code reader equipment feature, 
options, and capability for expansion 
• bar code printing capability 
• environmental considerations 
• off-the-shelf application software 
compatibility 

These considerations emphasize that 
bar code systems are neither inexpensive 
nor for everyone. But if you want to im
prove the effiCiency and integrity of 
TRS-80 data input, then bar codes may 
be for you. • 

Write Robert S. Drift and Richard 
G. Beplat c/o Tourio Corporation, 36 
Laurelwood Rood, Groton, CT 06340. 



For users of Apple, IBM, TRS/80, Atarl, Commodore, Texas lnatruments, and other brand name computers: 

Ban's Ute easiest way to buy quality 
diske1;tes at discount prices 

Now you can get error-tree double denstty diskettes by r----------------------------~ 
IBM. Control Data. Ma)(el l and Verbatim delivered to your I 
door For some of the lowest pnces around I 

Control 
Size 

f:''!'I<'!U!' 
f-::~:m Oty. \ebati~ Qty Data Qty. maxell Qty. 

You save because we Ship huge volumes of magnet iC IS 
med1a m bo)(es of 10 J S 

To order, use this form.-----........, ... ~•1 For even faster aervlce, call toll-free. 
1 1 ·( 800 )·FLOPPYS or 1 

1-(800)-521 -5700 I 
Michigan • 1-800-482-4770 1Name 
Canada •1 -800-265-4824 1Company ------- - - - --------

Aiaska/ Hawati • 1-800-821-9029 I Address 
ALL MAJOR CREDIT CARDS ACCEPTED l city State __ Zip ____ _ 
Sh1ppmg & handling F 0 B Southf1eld ~ ~ ....... II 0 AMEX 0 MASTERCARD 
Transact1on Storage Systems Inc . Southf1eld. Ml ,. " 1 ~ 

I Card # E)(p. Date =--==-=-
1 Shipping and handl ing 1-6 boxes add $4.00 per order ~~'ft.~ 
17 or more add $6.00 per order. ,. " I d.l' 
1 Clip and mall today to: Transaction Storage Systems, Inc., 

122255 Greenfield Road, Southfield, Ml 48075 .... . 30 

-W' §§ 24.90 23.90 19.90 28.90 
-~·-~ 39.90 34.90 29.90 41 .90 
8" ss 24.90 - 19.90 -
8" OS 39.90 - 29.90 -
Sub 

Totals $ $ $ $ 

Title _ ___ _ 

O v iSA 

EXPECT A MIRACLE 
I 
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If you have a Modell/III and an Ep
son MX-80 or MX-100 printer with 
Graftrax, you can duplicate most of the 
expensive machines' color outputs. You 
can even top them with your own fine
art color printouts. And, you can do it 
without getting lost in an endless maze 
of data lists, without the nearly ceaseless 
Read/Print loops for data items, and 
without binary calculations to fJgUre 
dot-graphic pattern ASCII values. 

I'll describe how to develop, pro
gram, and print Graftrax color art using 
direct printing statements with abbrevi
ated codes for Graftrax patterns, mixed 
pattern strin~. and printer control. 
Direct-print coding For . . . To loops 
and GOSUB routines repeat identical 
parts of color art to simplify program
ming and coding requirements. 

A reusable main program defmes all 
printer control and Graftrax codes. It 
provides in-progress instructions and a 
fill-in area for your own color art print
ing routines. I include three fill-in pro
grams and their~ printouts as exam
ples. A fill-in program works when 
merged with the main program. 

Graftnx Art Codes 

FigUre I shows the program-defmed 
codes for Graftrax color art. All codes 
consist of two alphanumeric characters; 
they appear directly below the column 
patterns they represent. The alphanu
meric codes specify individual column 
patterns in LPRINT statements for col
or print runs. 

Except for zero (blank dot column) 
and 255 (full dot column), dot-graphics 
codes are assigned in double-hexadeci
mal fashion, using starting letters A-H . 
Starting letter codes are incremented 32 
tiines by sequentially adding numer
al<; zero through nine, then letters A-V. 
In one diversion from this scheme, FW 
replaces reserved word FN to code 
CHR$(183). 

Each column pattern's assigned 
ASCII decimal value appears directly 
below its alphanumeric code. The 
ASCII values economically specify five 
or more of the same column pattern by 
means of the STRINGS(n,c) function. 
For example, you can specify five AI 
codes as STRING$(5,1). This example 

The Key Box 

Modellaadm 
3lK RAM (Caatte Ba*) 
48K RAM (Disk Ba*) 
Epson MX-80/-100 with Graltru 

Program Listing I. Main program. 

0 1 IN ITIALIZE THEN JUMP TO INTRODUCTION AND CODING ROUTI~ES 
1 CLS:CLEAR3000:DEFSTRA- S, W, Z:CY="RE.fJ " :GOT09000 
4 ' SPECIFY TI<IQ LINEFEEI)S THEN DROP TO 10 AND DO THEil 
5 T=2 
9 ' DO T QUANTITY OF LI NEFEEDS 
10 FORU•1TOT:LPRINT:NEXT:RETURN 
14 ' PRINT T QUANT ITY OF PREDEFINED P- PATTERN STRINGS 
15 FORU=1TOT :LPRINTP::NEXT:RETURN 
19 ' PRINT T QUANTITY OF RANDOM PATTERNS WITH ENDING SE~ICOLON 
2~ FORU=1TOT : LPRINTCHR$(R~(243)+ 12);:NEXT:RETURN 

24 ' PRINT T+l RANDOM PATTERNS WITHOUT ENDING SEMICOLON 
25 GOSUB20 :LPRINTCHR$ (RND(24 2)+12):RETURN 
29 ' DI SPLAY COLOR PRINT RUN INSTRUCTIONS 
30 CLS:PRINT@20, "I N S T R U C T I 0 N S":PRINT:RETURN 
34 o TEST FOR " DONE" FLAG . I F NOT DONE , DI SPLAY INSTRUCTIONS 
35 I FCY="DONE"THEN8990ELSEGOSU B30 : PRINT" 1. TURN PRINTER POWER 
OFF. 
40 PRINT@258, " 2. BACKFEED PAPER AT LEAST 1/2- INCH PAST FIXED IND 
EX MARK . 
45 PRINT@386,"3. INSERT SLIPSHEET BETWEEN RIBBON GUIDE AND PAPER 

50 PRINT'<~ 514 , •0 4. PUT " ;CY; " COLOR RIBBON IN PRINTER. REMOVE SLIP 
SHEET . 
55 PRIN T@ 642, "5. CAREFULLY ADVANCE PAPER TO EXACTLY ALIGN INDEX 
MARKS. 
60 PRINT@770, "6. TURN PRINTER POWER ON. 
65 PRINT@898 ,"7. PRESS (P) KEY TO START ";CY;" COLOR PRINT RUN. 
69 ' MONITOR ( P) KEY FOR PRI NT RUN START COMMAND 
70 S= I NKEY$: IFS()"P"THEN 70 
74 1 DI SPLAY PRINT- RUN-I N- PROGRESS MESSAGE 
75 CLS : PRINT@650, "NOW LOCAL CODI NG AND PRINTING " ;CY;" COLOR. 
79 ' DEFINE CO~PLEMENTARY 6-cOLUMN PATTERN ·sTRINGS P1 AND P2 
80 P1aCL+FA+CL+FA+CL+FA :P2=FA+CL+FA+CL+FA+CL 
84 1 SET LINE SPACING TO 8/72 INCH 
85 LPRINTLY : RETI IRN 
89 ' MOVE PRINTHEAD SEVEN SPACES RIGHT FOR RIBBON CHANGE 
90 LPRINTS7;BY;Al;Q2; :RETURN 

94 I @ @ @ @ @ @ @ @ ~ @ @ @ ~ @ @ ~ ~ @ @ @ @ @ @ 
@ MA I N PROGRAM - GRAFTRAX COLOR ART @ 

@ FOR 48K LEVEL II TRS- 80 MODEL ! / III @ 
@ AND EPSON MX- 80/ 100 PRINTER WITH GRAFTRAX @ 

95 ' @ BY : FRANCIS S. KALINOWSK I @ 
@ 16 N. ALDER DRIVE , ORLANDO , FL 32807 @ 
@ WITH TRS- 80 MODEL I PRINTER DRIVER @ 

96 o @ BY : BOB BOOTHE (SEE NOV 82 80 MICRO . ) @ 
@ ~ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 

99 ' FILL- IN ART PROGRAM GOSUB ROUTINES 
100 - 990 ARE RESERVED FOR GOSUB ROUTINES CALLED FROM USER ' S 

COLOR ART FILL-IN PROGRAM. 
999 ' RED COLOR PRINT RUN FILL- IN AREA 
1000 CYa: "RED " :GOSUB70 
1990 GOSUB90 
1999 ' BROWN COLOR PRINT RUN FILL-IN AREA 
2fif~0 CY= "BROWN" : GOSU B3 5 
2990 GOSU B90 
2999 1 BLUE COLOR PRINT RUN FI LL- IN AREA 
3000 CY="BLUE" :GOSUB35 
3990 GOSUB90 
3999 ' GREEN COLOR PRINT RUN FILL-IN AREA 
4000 CY• "GREEN " :GOSUB35 
4990 GOSUB90 
4999 ' BLACK COLOR PRINT RUN FILL- IN AREA 
5000 CY= " BLACK" : GOSU B35 
5990 GOSUB90 
5999 ' ADDIT IONAL COLOR PRINT RUN FILL-IN AREA OR ' DONE' FLAG 
6000. CY: "DONE" :GOSUB35 
6990 GOSU B90 
6999 ' ADDITIONAL COLOR PRINT RUN FILL- IN AREA OR ' DONE ' FLAG 
7000 CY="DONE" :GOSUB35 
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uses 12 bytes compared to 15 bytes 
needed for five AI cOdes with trailing 
semicolons. 

Q- and Z-code series are assigned to 
blank- and full-colunm patterns and 

I I 8 0 8 8 8 i I I ~ I 0 8 0 

~ 
0 

~ i 
0 • 0 0 • 0 

SEE AI A2 A3 A4 AS A6 A7 AS A9 ... I 2 3 4 5 6 7 8 9 
0 0 0 0 0 0 0 0 

I 
0 

~ I I I 
0 0 

I § ! • • § i ~ 0 ~ I 0 • • 0 • 
130 Bl B2 83 84 85 86 87 88 89 
32 33 34 35 36 37 38 39 40 41 
0 0 0 0 0 ~ § I ! 

0 

I • • ~ • 8 ~ § 0 0 
0 0 0 0 

i 0 0 0 8 • • : • • 0 0 • • 0 • 0 • 0 • • 
C0 Cl C2 C3 C4 C5 C6 C7 C8 C9 
64 65 66 67 68 69 7J 71 72 73 
0 0 0 0 0 0 i 0 

I I • • • • • • § 8 8 I § • • • 8 8 i 0 8 8 • I 0 i 8 • : i 8 

i 
0 

pattern strings. Codes Zl-Z9 defme 
full-colunm patterns 1-9 in one-colunm 
increments. ZA-ZJ codes defme 10 to 
100 full columns in 10-colunm incre
ments. Combine Z codes to print any 

8 i 8 8 I I I ! ! I I I I ~ 0 I 
SEE ** FOR AO AE AF AG AH AI AJ AK AL 
~DEL 1/ 111 13 14 15 16 17 18 19 20 21 
0 0 0 0 0 

I I 
0 0 0 0 0 

§ I I i I I I I I I § 
SA BB BC BD BE SF BG BH Bl BJ BK BL 
42 43 44 45 46 47 48 49 50 51 52 53 

§ 0 0 § i § I § 0 0 ~ 0 • I I 
• • 8 i 0 0 • • • i : i ~ i § 0 

~ i i 0 

CA CB cc CD CE CF CG CH Cl CJ CK CL 
74 75 76 77 78 79 80 81 82 83 84 85 
0 

I 
~ • 
I I 8 

~ 

i 
~ 

i 
~ 

I 
I ! ! l ! : 

i 

! 
i 

i 

quantity of full-colunm patterns on a 
print line. Codes ZJ;ZA;Z5, for exam
ple, specify a string of 115 full-colunm 
patterns. Similarly, you can combine Q 
(ASCII zero) codes to leave any number 

8 8 8 § I 8 8 I I I i i I I ! ~ 0 

AM AN AO AP AQ AR AS AT AU AV 
22 23 24 25 26 27 28 29 30 31 
0 

I I I i i i I I 8 i 

I • : I 8 § i 8 
BM BN so BP BQ BR BS BT BU BV 
54 55 56 57 58 59 60 61 62 63 
0 ~ 0 i ~ ~ ~ 

0 

I 
0 • • i I 0 0 i 0 • • : • • • 0 0 § • • § ! ~ I § 0 0 

~ ~ : 
CM CN co CP CQ CR cs CT cu cv 
86 87 88 89 90 91 92 93 94 95 

i 

i 
0 • 

I ! ! 
0 • 

i I 0 : 

0 

I I • I I : 
00 OJ 02 03 04 05 06 07 08 09 DA DB DC DO DE OF DG OH 01 OJ OK DL ~ DN DO DP DQ DR DS DT DU DV 
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 11 5 116 117 118 119 120 121 122 123 124 125 126 127 

• • • • § § i i i I i I I I i I I i ~ I I I I I I I I I I i I I 8 8 8 8 ; 0 0 

~ 
0 0 0 

8 8 i • § ~ 8 ~ ~ ~ 
0 • 8 0 • E0 El E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF EG EH El EJ EK EL EM EN EO EP EQ ER ES ET EU EV 

128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 

• • • • i i i • 

i I I 
• 

! I i I ! ~ I I i I I i ! I i I § I I I 
0 i 0 i § I • • I 8 ~ 8 i I ! 8 ~ 8 § ~ I 8 I ~ 
F0 Fl F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF FG FH Fl FJ FK FL FM FW FO FP FQ FR FS FT FU FV 

160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 

~ • • : : : • : I ~ ~ ! i l I I l ~ : ~ : ~ ~ I i ! ~ ~ ~ I I I i • • 0 0 8 0 0 8 0 0 

8 8 ~ 8 8 0 i I i 8 8 i i i I ~ : 
0 • • • • 0 8 I 0 ~ 8 0 • : 8 i ~ : 8 : 0 • • • 0 

G0 Gl G2 G3 G4 G5 G6 G7 G8 G9 GA GB GC GD GE GF GG GH Gl GJ GK GL GM GN GO GP GQ GR GS GT GU GV 
192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 21 1 212 213 214 215 216 217 218 219 220 221 222 223 

I I : : I ! : : ! ! I I I I I I I I I I I i I I I I I : I : I i 8 i j • • • 0 0 

I ! I I i i i i ! i i i I ! I I ! ! I I 0 § 0 i 8 § • • 8 i : 
I~ i1 i ~2 H3 H4 H5 H6 H7 H8 H9 HA HB HC HD HE HF HG HH HI HJ HK HL HM HN HO HP HQ HR HS HT HU Zl 

224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 

PRINTER CONTROL CODES FULL -COLUMN ***ZERO ** CQQfS FQR ~D~~ I 
*BW • SET 960-DOT GRAPHI CS CHR$!255) CODES CHRH~l CODES 

i I i *BY = SET 480-DOT GRAPH ICS Zl= l FULL COLUMN Ql =l ZERO QA=l0 
CY = RIBBON/PRINT ING COLOR Z2=2 Z8=8 ZE•50 Q2•2 Q6=6 QB•20 
DY = DOUBLE-STRIKE MODE ON Z3• 3 Z9=9 ZF=60 Q3•3 Q7•7 QC•30 ~ • OX • DOUBLE-STR IKE MODE OFF Z4•4 ZA•l0 ZG=70 Q4•4 Q8•8 QD•40 AA AB AC 
EY • EMPHASIZED MODE ON Z5•5 ZB•20 ZH•80 Q5=5 Q9=9 QE=50 Hl 11 12 
EX = EMPHAS IZED ~DE OFF Z6=6 ZC =30 Zl=90 DO NOT USE THE ABOVE !Y = ITALIC CHARACTERS ON Z7=7 ZD=40 ZJ=l00 VAR IABLES AVAI LABLE CODES FOR ~DEL Il l . IX • ITALIC CHARACTERS OFF FOR FILL-I N PROGRAM NY • NARROW CHARACTERS ON 
NX = NARROW CHARACTERS OFF 6-COLUMN WIDE I-LETTER STRING ~QMP~fM,NTARY P~TI~B~S 
WY • WIDE CHARACTERS ON SPAC ING CODES A B C D E F G H I 
WX = WIDE CHARACTERS OFF Sl • l SPACE J K L M N 0 Q R S P1~~ P2~~ ZY • ZINGER ON (DS + EMPH ) S2=2 S7•7 SC•30 
ZX • ZINGER MODE OFF S3=3 S8=8 SD•40 NUMER IC 

S4=4 S9=9 SE=50 V AND V0 THRU V10 
*NOTE: CODES FOR nl AND n2 S5•5 SA=10 SF=60 X AND X0 THRU Xl 0 P1•CL+FA+CL+FA+CL+FA 

MUST FOLLOW BW AND BY CODES. S6•6 SB•20 SG=70 Y AND Y0 THRU Y10 P2=FA+CL+FA+CL+FA+CL 

Figure I. Code chart. 
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of blank columns before, between, or 
after printed column segments. 

Six-colunm spacing (S) codes provide 
a faster means to jump wide gaps be
tween printed column segments. The S 
codes may also be economically substi
tuted for Tab commands at the start of 
an LPRINT statement. For example, S9 
and T AB(9) move the print head nine 
spaces; but, the alphanumeric code uses 
only 3 bytes compared to 6 needed for 
TAB(9). 

Bob Boothe's printer driver in the 
main program ("Trick Your ROM," 80 
Micro, November 1982, p . 190), lets 
Model I users send alphanumeric Q 
codes (ASCII zeros) plus codes AA, 
AB, and AC'(ASCII 10, II, and 12) to 
the printer directly. No more POKEs 
and PEEKs needed for that task. Model 
III users shouldn't attempt to use the 
AA, AB, or AC codes because AA works 
only e>cc<Nonally, AB works unreliably, 
and AC invariably form-feeds the paper 
to the next top-of-form point. Use substi
tute codes in critical situations. (See the 
section on programming differences.) 

Complementary pattern codes P l 
and P2 provide 50 percent color shad
ing. Use the patterns to combine two 
available colors into a third. For exam
ple, blue P2 patterns printed over red 
PI patterns interweave dots to produce 
lavender. 

Printer mode control codes perform 
the functions listed in Ftg. 1. Escape 
codes are already inCluded where need
ed in the two-character codes. 

String and integer variables used in 
color art fill-in programs also appear 
listed in Fig. 1. Use the single-letter 
string variables without string declara
tion (S) characters. P3- P9 and PA- PV 
defme any length pattern string used 
more than once in a fill-in program. 

Main Program 

The main program for Graftrax color 
art, Program Listing 1, has three func
tional sections. The top section displays 
print/ run instructions and in-progress 
messages, initializes the printer for each 
color print run, and provides useful 
GOSUB routines accessed from fill-in 
programs. 

The middle section accommodates 
user-programmed code sequences for 
separate color print runs. The first part 
of this section allots space for user
coded GOSUB routines accessed during 
color print runs. Change only the mid
dle section for different Graftrax color 
art printouts. 

1be bottom section provides code con
versions for Graftrax dot-colunm pat-

799.0 GOSU B9.0 
7999 I ART-DONE FLAG 
8.0.0.0 CY= "DONE".: GOSUB3 5 
8989 1 DISPLAY ART-DONE HESSAGE 
899.0 CLS: PRINT@53.0, "GRAFTRAX COLOR ART IS DONE." :CLEAR5.0: END 
8999 1 DI SPLAY I NTRODUCTION 
9.0.0.0 PR INTTAB ( 7) ; "E P S 0 N G R A F T ."< A X C 0 L 0 R A 

R T": PRINTTAB (7) ; STRINGS (5.0 ,61): PRI NT@88n , "CODE END" ; : PRINT@962 
, "** DO NOT TURN PRINTER POWER ON/OFF DURING COD ING CYCLE. **"; 
9.0.05 PRINT'<l l 32 ,"THI S PROGRAM PRINTS MULTICOLOR ART ON AN EPSON M 
X- 8.0 PRINTERWI TH GRAFTRAX ROMS AND iNTERCHANGEABLE COLOR RIBBON 
CARTRIDGES. "; 
9.01.0 I?RINT" COLORS ARE PRI NTill I N SEPARATE PRINT RUNS. THE P 
APER MUST BEREPOSITIONED (MANUALLY BACK- FED) TO THE SAME START 
POINT BEFORE" ; 
9.01 5 PR INT" EACH COLOR PR I NT ~UN . USE START POI NT I NDEX MARKS ON 

RI GHT-HA NDEDGE OF PAPER AND ON RI GHT-HAND TRACTOR FEED MECHANI S 
M. 
9.02.0 PRI NT" FOLLOW INSTRUCTIONS DI SPLAYED BEFORE EACH PRINT R 
UN. INIT IALINSTRUCTIONS APPEAR AFTER PATTERN CODES ARE DEFINED A 
ND STORED. "PRINT" "; STRING$( 62 ,4 5) 
9.024 1 DISPLAY CODING PROGRESS STATEMENT NUMBERS 
9.025 PR INTSTRING$( 7 , 92) ;" CO D ING NOW I N PRO 
G R C S S "; STRING$(7 , 92) ; 
9.0 3.0 TRON 
9049 1 DEFINE CODES FOR DOT- COLUMN PATTERNS 0 THROUGH 255 
9.05.0 Ql=CHRS (.0) :Al=CHRS (l ) : A2=CHRS (2) :A3=CIIRS (3 ) :A4 =CHRS (4 ) :A5=C 
HR$ (5) : A6=CHR$ (6 ) :A 7=CHR$ (7) :A8=CHR$ (8) :A9=CHRS (9) :AA=CHR$ (1,0 ) : A 
B=CHRS( l l) : AC =CHR$( 12) :AD=CHR$ (13) : AE=CHR$(14 ) :AF=CHR$( 15) 
9.055 AG=CH~$ (16): AH=CHRS( l7 ) :AI =CHR$( 18 ) :AJ=CHR$ (19):AK=CHR$(2,0) 
:AL=CHR$(2l) :AM=CHR$(22) :AN=CHR$( 23) : AO=CHR$ (24):AP=CHR$(25 ):AQ= 
CHR$(26 ): AR=CHR$(27) :AS=CHR$(28) : AT=CHR$ (29) : AU=CHRS (3,0) :AV=CHR$ 
(31) 
9060 B0=CHR$( 32 ) :Bl=CHR$ (33) : B2=CHR$ (34) : B3=CHRS (3 5) : B4=CHR$ (36) 
: B5=C HR$(37) : B6=CHRS(38) :B7=CHR$(39 ):B8=C HR$ (4,0) :B9=CHR$( 41) : BA= 
CHRS (42) : BB=CHR$( 4 3):BC=CHRS( 44 ) :BD=CHR$ (45) :BE=CHR$ (46): BF=CHR$ 
(47 ) 
9065 BG=CHRS (48) : BH =CHR$ (49) : BI =CHR$ (50 ) :BJ=C HR$ (51 ) : BK=CHR$ (52) 
: BL=CHR$(53) : BM=CHR$ (54 ) : BN=CHR$ (55) : BO=CHR$ (56 ) : BP=CHR$(57):BQ= 
CHR$ (58 ) : BR=CHR$ (59) : BS=CHR$ ( 6.0) : BT=CHR$ ( 61) : BU=CHR$ ( 62) : BV=CHR$ 
(63 ) 
9.070 C0=CHRS( 64) :Cl =CHR$( 65) :C2=CHR$ (66 ) :C3=CHR$ (67) :C4=CHR$(68) 
:C5=CHR$ (69) :C6=CHRS (70 ) :C7=CHR$ (71) :C8=CHR$ (7 2 ) :C9=CHRS (73) :CA= 
CHR$(74) :CB=CHR$(75) :CC=CHR$ (76 ): CD=CHR$ (77 ) :CE=CHR$(78) :CF=CHR$ 
(79) 
9.075 CG=CHR$(8,0 ) :CH=CHR$ (8 l ):C I =CHR$ (82 ) :CJ=CHR$(83) :CK=CHR$ (84 ) 
:CL=CHR$ (85) : CM=CHR$ (86) :CN=CHR$ (87) :CO=CHR$ (88) :CP=CHR$ (89) :CQ= 
CHR$(9,0):CR=CHR$(9 l ):CS=CHR$ (92 ) :CT=CHR$ (93) :CU=CHR$(94) :CV=CHR$ 
(95) 
908.0 D.0=CHR$( 96) :Dl=CHR$ (97) :D 2=CHR$ (98 ) :D3=C HR$( 99) : D4=CHR$ (1.0.0 
) :D5=CHR$ (1,01 ) :D6=CHR$ (102 ) :D7=CHR$ (1,03 ) :DS=CHR$ (1,04) :D9=CHR$ (1.0 
5) :DA=CHR$(1.06l : DB=CHR$(1,07):DC=CHR$ (1.08) :DD=CHR$(1,09): DE=CHRS( l 
1,0):DF=CHRS( lll ) 
9.085 DG=CHRS (ll2i :DH=CHR$( 113) : DI =CHR$( 114 ) :DJ =CHR$ (115): DK=CHR$ 
(ll 6 ):DL=CHRS(ll7 ) :DM=CHR$( 118 ) :DN=CHR$ (119): DO=CHR$( 12.0) :DP=CHR 
$(121) :DQ=CHR$( 122): DR=CHR$ (123 ) :DS=CHR$ (124 ): DT=CHR$ (125) : DU=CH 
R$ (126): DV=CHR$ (127 ) 
9.09.0 E.0=CHR$( 128) :E l =CHRS (l 29): E2=CHR$( 13.0 ) : E3=CHR$ (13 l ):E4=CHR$ 
(1 32) : E5=CHR$( 133 ):E6=CHR$( 134 ) : E7=CHR$( 135) : E8=CHR$( 136):E9=CHR 

·s ( 137 ) : EA=CHRS (1 38 ) : EB=CHRS ( 1 39 ) : EC=CHR$ ( 14.0) : ED=CHRS ( 141 ) : EE=CH 
R$ (142 ) :EF=CHR$ (143) 
9.095 EG=CHR$ (144 ):EH=CHR$(145):E I =CHR$( 146):EJ=CHR$ (147 ): EK=CHR$ 
(148) :EL=CHR$( 149) : EM=CHR$( 15,0 ) : EN=CHR$( 15l ) : EO=CHR$( 152) : EP=CHR 
$( 153) : EQ=CHRS( l 54 ) :ER=CHR$( 155 ) :ES=CHR$( 156):ET=CHR$ (157) : EU=CH 
R$( 158 ): EV=CHRS (l 59) 
91.0.0 F.0=CHR$ (16.0 ) : Fl•CHR$ (16l):F2=CHR$ (162) : F3=C HR$ (163 ) :F4=CHR$ 
( 164 ):F5=CHR$( 165):F6=CHRS (l66): F7~HR$(167) : F8=CHRS (l68):F9=CHR 
$ (169 ) : FA=CHR$ (17,0 ): FB=CHR$ (17l ) : FC =CHR$( 172) :FD=CHR$ (17 3):FE=CH 
R$( 174): FF=CHR$( 175) 
91.05 FG=CHR$ (176): FH=CHR$(177 ): FI=CHR$ (178 ) :FJ=CHR$( 179):FK=CHR$ 

Lidrt I corom-1 
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terns, frequently used pattern groups, 
and printer mode control conunands. 
This section also displays a program in
troduction, initial print run instruc
tions, and equipment-used questions. 
Your responses to these questions initi
ate applicable code adjustment and/or 
printer driver loading routines. 

The main program uses 7,967 bytes 
with remarks, 6,135 bytes without 

~~You can duplicate 
most of the expensive 
machines' output. ,, 

them. You can remove all remark state
ments without affecting program oper
ation. Delete remarks between lines 
9030-9145 to ensure correct sequencing 

(18") : FL-cHRS (181) :FMooCHR$ (182) : FW-cHR$ (183) :FOooCiiR$ (184) :FP:CHR 
$ ( 185) : FQ=CiiR$ ( 186) : FRooCHRS ( 187) : FS.ooCHR$ ( 188) : FT:CiiR$ ( 189) : FU=CH 
R$(190) :FV:CHR$ (191) 
911111 G!ll=CHR$ (192) : G1:CHR$ (193) : G2=CHR$ (194) :G3=CHR$ (195) :G4•CHR$ 
(196):G5•CHR$(197):G6=CHR$(198):G7=CHR$(199) :G8=CHR$(211J!Il):G9=CHR 
$(211J1):GA=CHR$(202):GBooCHR$(211J3):GC-cHR$(211J4):GDaCHR$(205):GE-cH 
R$(206):GF=CHR$(211J7) 
9115 GG=CHR$(203):GH=CHR$(209) : GI-cHR$(210):GJ•CHR$(211):GK=CHR$ 
(212) : GL=CHR$ (213) : GMaCHR$ (214) :GN=CHR$ (215) :GOooCHR$ (216) :GP=CHR 
$(217):GQ=CHR$(218):GRooCHR$(219):GSooCHR$(220):GT:CHR$(221):GU=CH 
R$(222):GV=CHR$(223) 
9120 H"=CHR$(224) :H1•CHR$(225): H2=CHR$(226): H3=CHR$( 227):H4=CHR$ 
(228) : H5=CHR$ (229) : H6sCHR$(230):H7-cHR$(231):H8:CHR$(232):H9=CHR 
$(233):HA=CHR$(234):HB=CHR$(235):HCsCHR$(236):HD=CHR$(237):HE=CH 
R$(238):HF:CHR$(239) 
9125 HG=CHR$(24III):HH=CHR$(241):HI=CHR$(242):HJaCHR$(243) : HK-cHR$ 
(244):HL=CHR$(245) : HM:CHR$(246):HN:CHR$(247):HO•CHR$(248):HP=CHR 
$ (249) : HQ:CHR$(250) : HR=CHR$(251):HS:CHR$(252):HT=CHR$(253) : HU-cH 
R$(254):Z1=CHR$(255) 
9129 ' DEFINE SPACE, ZERO, AND 8-DOT COLUMN CODE STRINGS 
913111 S1-cHR$(32):S2=S1+S1:S3=S2+S1:S4=S3+S1:S5=S4+S1 :S6=S5+S1 :S7 
=S6+S1: S8=S7+S1: S9=S8 +S1:SA=S9+S1:SB=SA+SA:SC• SB+SA:SD=SC+SA: SE= 
SD+SA: SF=SE+SA: SG=SF+SA:Q2•Q1+Q1:Q3•Q2+Q1:Q4=Q3+Q1: Q5=Q4+Q1 :Q6=Q 
5+Q1:Q7cQ6+Q1:Q8=Q7+Q1:Q9=Q8+Q1 
9135 QA=Q9+Q1 : QB=QA+QA:QC=QB+QA:QO=QC+QA:QE=QO+QA: Z2=Z1+Z1:Z3=Z2 
+Z1:Z4=Z3+Z1:Z5=Z4+Z1:Z6=Z5+Z1 : Z7=Z6+Z1 : Z8=Z7+Z1:Z9=Z8+Z1:ZA=Z9+ 
Z1 :ZB•ZA+ZA : ZC•ZB+ZA: ZO=ZC+ZA:ZE=ZD+ZA:ZF=ZE+ZA:ZG=ZF+ZA: ZH=ZG+Z 
A: ZI•ZH+ZA:ZJ=ZI+ZA: ZK=ZJ+ZJ 
9139 ' DEFINE PRINTER t10DE CONTROL CODES 
914111 BY=AR+CB : EY=AR+C5:DY• AR+C7:NY•AR+CG:WY=AR+CJ: IY•AR+BK : LY=AR 
+C1+A3: ZY=EY+OY:IX=AR+BL : WX • AR+CK:NX =AR+CH:DX=AR+C8:EX=AR+C6:ZX= 
EX+DX: BW•AR+CC 
9144 ' DISPLAY GRAFTRAX VERSION USED QUESTION 
9145 TROFF:PRINT@962,"DOES YOUR PRINTER HAVE: 1. GRAFTRAX-8111 OR 

2. GRAFTRAX-PLUS?"; 
9149 ' ADJUST PRINTER MODE CODES IF GRAFTRAX-PLUS I S USED 
9150 S=INKEY$:IFS•"1"THEN9155ELSEIFS="2"THENCLS:NY=AF:NX=AI : WY=A 
E: WX =AKELSE9150 
9154 ' DISPLAY TRS-8111 MODEL USED QUESTION 
9155 CLS:PRINT@969,"ARE YOU USING A: 1. MODEL I OR 3. MODEL III 
?"; 
9159 ' LOOP THRoUGH PRINTER DRIVER ROUTINE IF MODEL I I S USED 
9160 S•INKEY$ : IFS="3"THEN9165ELSEIFS= "1"THENCLS:PRINT@973,"NOW L 
OADING MODEL I PRINTER DRIVER";:GOSUB918"ELSE9160 
9164 ' DISPLAY FIRST PRINT RUN INSTRUCTIONS; GO TO FIRST RUN 
9165 GOSUB30:PRINT" 1. VERIFY THAT PRINTER POWER I S OFF." :PRINT 
@258 ,"2. INSERT PAPER; ALIGN IT WITH FIXED INDEX MARK ON PRINTER 

917" PRINT@ 386,"3. INSTALL ";CY;" RIBBON IN PRINTER.":PRINT@514, 
"4 . 'ruRN PRINTER POWER ON . 
9175 PRINT@642, "5. PRESS THE ( P) KEY TO START ";CY; " COLOR PRINT 

RUN.":GOT010011l 
9179 ' LOAD MODEL I PRINTER DRIVER (SEE CREDIT BOX: REMS 94-96) 
918111 B="21E837CB7E20FC211111111l397E32E837C9":V=16571 
9185 FORX•1TOLEN (8) STEP2 :Y=ASC (MID$ (B,X, 1·)) -48 : IFY)9THENY=Y-7 
919111 T=ASC(MID$(B,X+1,1))-48:IFT ) 9THENT•T-7 
9195 POKEV,Y*16+T:V=V+1:NEXTX : POKE16422,187:POKE16423,64:RETURN 
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of the introductory display. The display 
shows in-progress which statement 
numbers may overrun a fvted end mark 
if you include remark line numbers. 

Initialization line 1, clear string 
space, defmes all letters used as string 
variables, and identifaes the first print
ing color. It then jumps to title and cod
ing routines. 

Lines ~9025 introduce the pro
gram and display general instructions 
for its use. A printer power on/off pre
caution appears at the bottom of the 
screen while line 9030's TRON com
mand pops statement numbers under a 
coding-in-progress message. 

Lines ~9125 defme two-charac
ter codes for Graftrax dot-column pat
terns CHR$(0)-CHR$(255), while lines 
9130 and 9135 define codes for various 
length spacing, blank-column, and full
column pattern strings. F'mally, line 
9140 defmes abbreviated printer mode 
control codes for Graftrax-80. 

When coding ends,· line 9145 turns 
off the tracer function and asks for the 
Graftrax version you used. If it's Graf
trax-Plus, line 9150 redefmes the com
pressed and expanded character on/off 
codes. 

Line 9155 asks whether you use a 
Model I or Ill. The Model I response 
displays a Loading Printer Driver mes
sage at line 9160, then loops through 
statements 9180-9195. The four-state
ment routine loads a Model I printer 
driver into reserved but unused RAM. 
(See "Trick Your ROM," loc. cit.) 

Lines 9165-9175 display initial color 
print run instructions. At that point, the 
fill-in area line 1<XX> assumes display 
control. See the how-to section for fill
in area use and operation. 

Frequently used GOSUB routines, 
lines 5-90, are located in the main pro
gram's top section where the program 
can access them faster during print 
runs. Remarks preceding the various 
routines describe their functions. 

Line 90 positions the print head for 
easier ribbon change on an MX-80. 
Code BY warns the printer of dot
graphics ahead, so it responds to first 
code S7 and moves the print head seven 
spaces plus one column. S7 or T AB(7) 
alone won't fool the printer into mov
ing the print head unless there's a com
mand to execute at the end. Line 90 
works only by making the print head 
leave a blank column after its move. 

For MX-80FIT use, add SC; between 
the LPRINT conunand and spacing 
code S7 in line 90. The SC;S7 combina
tion approximately centers the print 
head between the two plastic rollers on 
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the paper scale bar. Execute the main 
program without a fill-in program to 
verify displays and uncover key-in syn
tax errors. Save a master copy of the 
main program to later reload and fill in 
with your own color art print run rou
tines. 

A How-To Example 

FJgUre 2 and Program Listing 2, 
Monorail Train Art, show how Graf
trax color art evolves from an art sketch 
to coded fill-in program. An art subject 
is sketched and colored on a layout 
sheet having print lines eight dots high 
divided into blocks six columns wide. 
The layout arrangement simplifies col
umn counts for initial coding and subse
quent print run debugging. 

I numbered print lines in increments 
of 10. This numbering rule allows up to 
10 consecutive statement numbers for 
coding each print line. I program num
bered a print line's six-column blocks 
consecutively from left to right. The 
blocks correspond with positions al
lotted for normal alphanumeric charac
ters and spaces. 

I further subdivided the art sketch in 
F~g. 2 into horizontal areas A-B, B-C, 
and C-D above the monorail's lower 
edge and areas A-E, E-F, F-G, and G-D 
below the nonorail. These subdivisions 
allow For . . . To loops to repeat identi
cal print line segments of cars, support 
pillars, and background. 

Monorail Train Art codes and prints 
train-end areas A-Band C-D once for 
each color. It also codes upper area seg
ment B-C and lower area segment E-F 
once but prints them four times for each 
color. Identical print lines are similarly 
programmed once, then repeated with 
GOSUBs or For .. . To loops as needed. 

Listing 2 includes routines for six-col
or print runs. The listing also includes 
several GOSUB routines (lines 1~SOO) 
called to print identical graphics seg
ments during color print runs. The pro
gram divides many of the print line 
coding sequences into three consecu
tively numbered statements for clarity. 
In most such cases you can· combine the 
three statements into one numbered 
statement. 

The Monorail Train fill-in program 
plus the main program fill 8,861 RAM 
bytes and clear 3,<XX> bytes of string 
space. The combined program runs on 
a 16K tape or 32K disk system. 

Detailed remarks precede all func
tional statements in Listing 2. Apostro
phes identify numbered and unnum
bered remarks. I indented the remarks 
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CP/M® and 80 x 24 DISPLAY 
HOLIDAY SPECIAL 

$325.00 ( Reg~;;~~ce) 
For the TRS-80® Model III 

(112K EXTENDED MEMORY ADD SIOO.OO) 

THE HOLMES 
VID-80TM 

FEATURES OF VIO..so·· WITH C P/ M : 

• ENHANCED CPJM 2.2 OP SYSTEM 

• READ AND W RITE many disk formats: IBM PC, XEROX, ZENITH Z·lOO, 
OSBORNE I, KAYPRO II , s·, 40 and 80 TRACK, OS DRIVES ETC. 

• 80 x 24 and 64 x 16 Display 

• READ W RITE· RUN many of the thousands of CP/ M based business and 
personal software packages 

• 112K EXTENDED MEMORY option · set up as solid state disk 

• Optionai SMHZ System speed up SPRINTER Ill'" 

• Model IV Capabilities · optional modified TRS DOS 6 1 and DOSPLUS 

• UCSD PASCAL p·system · optional software required 

INDUSTRY STANDARD: 
The HOLMES VID-80, CP M 2.2 a nd 80x24 video upgrade makes the model Ill one of 
the mos t powerful co mputer• on the market. With the VJD.SO installed your modellll 
can read, write and run numerous CP/ M based programs from the thousands of software 
packages available for this 1ndustry standard operating system. 

The 80x24 display improves resolution and eases use of computer during spread sheet, 
wordprocessing, and programming operations. 

These features combined with the TRSDOS and other TRS.SO, operating systems makes 
the modellll capable of running more software than any other system currently available. 

The VID.SO simply plugs into existing sockets inside the rno<k!llll without modiftcations, 
soldering or trace cuts on the system. 

HOLMES has a full ra nge of upgrade and pe ripheral produc ts available lor the TRS.SO 
models I, Ill, IV and 100 portable computers: products include .. DISK CONTROUERS, 
MEMORY EXPANSION SYSTEMS, SPEED UP BOARDS, PORTABLE TAPE DRIVES, 
PRINTERS, CP/ M 2.2 lor MOD. IV, etc . 

HOLMES IS YOUR SOURCE FOR 
COMPUTER PERIPHERALS 

More detailed Product Information is available upon request. Call or write today for a detaaed 
brochure, to place an order or for technical inquiriu. Our HOLMES CONNECTION 80" 
bulletin board is on line 24 hrs. a day. Call (801) 263·1103 (300 baud). 

- NEW PRODUCT UPDATE
I. C P M for t he Model IV 
2. Portable 100 M ic r o Dr ive, and SK RAM Modules 

Tho followmg are r~lered T rademarks TRS 80. TRSDOS, OOSPlUS, CP M, UCSD Pascal, 
IBM PC. XEROX, Z 100. OSBORNE I, KAYPRO It 

HOLMES 
ENGINEERING, INC. 

SI7S Green Pane Drow Sail Lake C ity , Utah&4107 
(801} 261·S652 or 24 Hr. BBS (801) 268·1103 

VISA' 

"153 Call For Dealer Nearest You 
Dealer Inquiries Invited 

One ~ar warTanly on aD produclo. 
,t,ddshoppoog, handltng..SS.OOU.S. and Canada. 
All olhero add IS'\.. Procu oub,Kt 10 chango 
Without nohct. 



an ·advanced personal computer 

Basic $599 kit (not shown) includes: 
• Software compatibility with TRS-80 Model Ill and Model 

IV, plus CP/M 
• 128k RAM card (64k normal plus 64k bank-selectable), 

less RAM 
• 80 x 24 and 64 x 16 U/L case alphanumenc displays 

(software selectable) 
• Z-80 CPU, with bootstrap ROM and hardware/software 

selectable 2 MHz and 5 MHz clock 
• High resolution 512 x 256 graphics circuitry, with 

alphagraphics (less 16k high resolution RAM) 
• Disk controller for any mix of up to four disk drives 

(5-1f4• t8•, single/double sided, single/double density, 
built-in/external) 

• Parallel printer and light pen interfaces. 
• Built in audio 
• Provisions for readily available system ROM 
• Tan polyurethane enameled metal enclosure, with 

power supply 
• Standard typewriter keyboard, plus numeric keypad 
• CPU board, with six expansion slots 
• Parts kit, including ICs, sockets, fasteners and 

mounting hardware 
• Assembly manual 

Complete $1699 kit shown includes: 
• High-resolution 12• green screen monitor 
• Two SSDD slimline 5-114· floppy drives and power 

supplies 
• Hand rubbed, solid walnut end panels 
• RS232 Interface board 
• System ROM 
• 128K system and user RAM 
• 16k high resolution graphics RAM 

Additional Options 
• Single or dual built in slimline 51/4 • SSDD or DSDD 

floppy drives and power supply 
• Single or dual external slimline 5• SSDD or DSDD 

floppy drives, enclosure, power supply 
• 128k bank selectable RAM board (for 256K total) 
• 4164 RAMs 
• Mon1tor 
• Color Graphics (available 12/83) 
• Light Pen (available 1 0/83) 
• Hard disk host adapter (available 10/83) 
• Factory assembled units (available soon) 

537 East Main Street • Lancaster, Ohio 43130 • Tel : (614) 687-1019 ..- 143 

TRS-80 oa a Tandy lrademark CP/M •s a Otg~tal Research trademau Dealer lnqutnes lnvtted 
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Program Listing 1. Monorail Train program. 

94 I @ @ @ @ @ @ @ @ @ @ ~ ~ @ @ @ @ @ @ @ ~ ~ @ @ 
@ MONORAIL TRAIN GRAFTRAX COLOR ART @ 

@ FOR 32X LEVEL II TRS-8~ HODEL ! / III @ 
@ AND EPSON MX-8~/1~~ PRINTER WITH GRAFTRAX @ 

95 ' @ BY: FRANCIS S. KALINOWSKI @ 
@ 16 N. ALDER DRIVE, O~NDO, FL 3281}7 @ 

@ @ @ @ @ @ ~ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 

97 1 NOTE: ADO STATEMENTS 1-91} OF PROGRAM LISTING 1. 
99 1 SPACE 1-4, SET 481}-MOOE FOR 4185 COLUMNS , PRINT WINDOW PANES 

IN 5-1~ TO B. 

1,, LPRINTS4;BY;EL;A1;AE;AS;BS;OS;STRING$(14,252)Q5;STRING$(5,25 
2)Q8; 

' PRINT SEGMENT B TO C WINDOW PANES FOUR TIMES. 
1181 FORU•1T04:LPRINTQ5;HI8;H~;HO;HS;HU;Z2;Q3;Z6;Q3;Z6;Q3;Z6;Q3;Z6 
;Q3;Z6;Q3;Z6;Q3;Z2;HU;HS;HO;HG;H,;Q8;:NEXT 

1 PRINT WINDOW PANES IN 67-74 PLUS THREE COLUMNS. 
1~2 LPRINTQ5;STRING$(5,252)Q5;STRING$(14,252)DS;BS; AS;AE:RETURN 
299 1 SET 48~-MOOE FOR 451 COLUMNS, LOOP TO PRINT 75 SIX-cOLUMN 

PATTERNS PLUS ONE COLUMN FRC»oo A TO 0. 
3~e LPRINTBY;GJ;A1;:GOSUB15:LPRINTCL:RETURN 
3e9 ' FROM B, SPACE 11-23, SET 481}-MODE FOR SIX COLUMNS, PRINT 

THREE BLANK AND THREE nJLL COLUMNS TO C. DO THIS FOUR 
TI.MES . 

311 FORU•1T04:LPRINTSA;S3;BY;A6;Q4 ; Z3;:NEXT:RETURN 
319 1 SET 48e-MOOE FOR 451 COLUMNS, PRINT SKY AND SUPPORT 

PILLAR (BLANK) FROM A TO E, ZERO VARIAB.LE X. 
321} LPRINTBY;G3;A1;P;CL;Q4;FA;:X=f 

' LOOP TO PRINT 17 SIX-cOLUMN PATTERNS FROM E, THEN PRINT 
SUPPORT PILLAR (BLANK) IN 21J ENDING AT F. DO THIS FCXJR 
TIMES ENDING AT G, THEN PRINT SKY FROM G TO D. 

321 GOSUB15 :LPRINTCL;Q4;FA;:X•X+1 :IFX(4THEN321ELSELPRINTP;CL:RET 
URN 
399 1 SET 481-MODE FOR 451 COLUMNS, LOOP TO PRINT SIX RANDOM 

COLUMN PATTERNS FROM A, PRINT 6 BLANK COLUMNS TO E, 
ZERO X, DEFINE T. 

4ee T-6 : LPRINTBY;G3; A1;:GOSUB2,:LPRINTQ6;:X•~:T=1~2 

' FROM E, LOOP TO PRINT 1~2 RANDOM COLUMN PATTERNS THEN six 
BLANK COLUMNS TO F. DO THIS FOUR TIMES, ENDING AT G, THEN 
LOOP TO PRINT SEVEN RANDOM COLUMN PATTERNS FROM G TO D. 

4181 GOSUB2~:LPRINTQ6;:X=X+1: IFX(4THEN401ELSET•6 : GOT025 

499 1 SPACE 1, SET 481J-MODE FOR SIX COLUMNS, PRINT P PATTERN 
IN 2. SPACE 3-19, PRINT P PATTERN IN 21} TO F. 00 THIS 
FOUR TIMES TO POINT G. 

5~~ LPRINTS1;BY;A6;Q1;P; : FORU•lT04:LPRINTSA;S7; BY;A6;Q1;P;:NEXT: 
LPRINT:RETURN 
999 ' DEFINE CY , LOOP FOR START IN STRUCTION AND INITI.ALIZATION 

OF PRINTER, DEFINE T, LOOP TO DO THREE LINEFEEDS. 
l~IJ0 CY•"REO ": GOSUB7~:T•3:GOSUB10 

1039 1 PRINT TRAIN'S WINDOW PANES RED. (SEE 11},, 11}1, AND 11}2.) 
lf4lif GOSUB1~1J 
1049 ' SPACE 1-3, SET 481}-MOOE FOR 42 COLUMNS , PRINT 4-11} TO B. 
1f5f LPRINTS3;BY ; BA;Q4;Ef;G~ ; HIJ;HG;HO ;DO;DS;DS;DO;DO;DO ;STRING$ ( 

25 ,11 2)Q3; 
' SET 481-HODE FOR 84 COLUMNS, PRINT SEGMENT B TO C. DO 

THIS FCXJR TIMES. 
1151 FORU•lT04:LPRINTBY;CK;Ql; STRING$(81,112)Q3;:NEXT 

1 SET 48f-~IODE FOR 36 COLUMNS , PRINT 67-72. 
1152 LPRINTBY;B4;Ql;STRING$(25,112)DO;DO; DO ;DS;DS;DO ;HO;HG;HIJ;GIJ 
;Ef 
19G9 1 LOOP TO MOVE PRINTHEAD FOR RIBBON CHANGE . 
199~ GOSUB9~ 

1999 1 DEFINE CY , LOOP FOR INSTRUCTIONS AND INITIALIZATION OF 
PRINTER, LOOP TO DO TWO LINEFEEDS. 

2~~~ CYao"BROWN" :GOSUB35 :GOSUB5 
2~29 ' SPACE 1-5 , SET 481}-MODE FOR 391} COLUMNS, PRINT 6-71} , LOOP 

TO DO TWO LINEFEEOS. 
203e LPRINTS5;BY;E6;Al;STRING$(195,2) STRING$(195, 2):GOSUB5 
2059 ' SPACE 1-6, SET 480-MODE FOR 24 COLUMNS , PRINT 7-10 TO B. 
2e61J LPRINTS6;BY;AO;Q3;E0;GIJ;F.f};EG;C8;B4;STRING$ (16,18); 
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TRS-80 MODEL Ill 
ASSEMBLY LANGUAGE 

A compll'tl' cour~f' on •HI'mbly l•n~u•gf' . 

w11!1f'n lor thf' b~a-.-. B•~oc concl'ph . 
thl' l -80 o n~truc toon ~l' t . compll'tl' Modf' l 
Ill ROM •nd RAM •nform,uoon . progr•m· 
mong l'xampll'~ . thl' do~k controlll'r . thf' 
TRSDOS 1 I do~k C>pf'r•tong 'Y"I'm . 

W oth thf' book you c•n •l~o purch•~t
Moftitor I§ , • comprl'hl'n~'~" mach •nf' 
~ngu•gl' monotor (spl'coly Modl'l 1 01 I) 

look onty .................... . .. ,,,_,s 
look Mtd MOftitof n Oft ditil ....... sn. • 5 

SYSTEM DIAGNOSTIC 
Compll'tf' d••gnostoc tf'~h lor Pvf'ry 

rompontnt of your TRS-80 Modf'l 1 0 1 I 
lf'~h lor ROM. RAM . Vodf'O Do~pl•v. 
Kf'ybo•rd. l•nt P11nttr. Caul'ttf' Rl'rordf'r. 
D•~k Orivl'~ . RS· lll ·L lntl'rlacl'. lndovodu•l 
or contonuou• tf'>ting modt"s. Modt-h 1 or 
l only. 
Syttfln o~11notlic . . ............. '"·'s 

SMART TERMINAL 
Thp ontl'llilltnl tf'rmon•l program. woth 

automo1t•c tr•n~m·~~oon and stor•gf' ol d•ta. 
truf' 8R(AK kty. caul'ttl' •nd do~k loll' ~ 
comp.ublt' w1th SCRIPSIT~ •nd (lf'Ctroc 
Pl'ncol~ S•ml' pr~ram ~upporh both •••· 
..-ttl• and cto~k ~y~t Pms. 

McHkl 1 M ) ... ~ .... . .... • ... S74 .• S 
McHkll/12 CCP/Ml V~lion .. .. .. . '"·'S 

TYPITALL 
T~ 5CRIPSIT~ Compatib/~ Word Pro<I'HOr 

TYPITALl " a ntw word prOCf'Hing pro
gr•m whoch ·~ upw••d c·omp•t•blt> woth 
SCRIPSIT ~ tor thf' Modt>l 1 •nd l TRS ·80 
TYPITALl oncludt~ lf'aturf's lokp lhhf'" •~ · 
sogn •nv \f'QUI'nCf' of kf'y~trokf'~ to • ~ongl<' 

control kpy Sf'l' thl' lorm•ttrd tf'xt on ;ht' 
~Cif'f'n bl'forP pronting. Sf'nd lhf' lormattl'd 
lf'al 10 • d•~k hll' lor latrr prontml\. MPrgl' 
d•ta from • loll' wh1lf' pront•ng. Sf'nd any 
control or gr•phoc char•ctf'r to thf' prontt"o 
U~l' lhf' ~mp vrrsion on thf' Modl'l 1 or J . 
Rl'f'ntpr thl' program with •II tt'xl ont•ct ol 
you .ccodpnt•lly t>ait without uving tl'at . 
TYPITAU CeliO only! ............ S1n.•s 

SMALL BUSINESS 
ACCOUNTING 

B•sl'd on Domf' Bookkl'l'pong Rf'cord 
lb11. thi~ program kt>tp~ tr•ck of incomf'. 
I'Xpf'n~f'~ . and ~yroll (not includf'd on 
c•uf'ttl' vf'rs•onl lor • s m•ll bu~ini'~~ -
Mo4kl1/l/4 di•k ... ~ . . ....... sn.•s 
McHkl 1/)/4 CAIHII~ WftMon ..... $2 • .• 5 
McHkl 2/12 or IIM/f'C ~ .... 16'US 

HOME BUDGET 
An•lyll'~ your oncomt> •nd t>xpl'n~"~

computf'\ monthly •nd yl'•r·to-datl' ~um · 

marof'~ oncludong t•• dl'ductoon~. 
Mockl 1/l/4 dKAL .. ~~ton ....... .. S4•.•s 
Mockl 1/)/4 CUHII~ WftMon . .... U•.•s 
Mo*l 2/12 or IIM/f'C ,.nioot ... . SS•.n 

24-hour TOLl· fREE Or«kr numb": 
Outs1dt' California call: 

(800) 428-7825, ext 169 
lm1dt' Califo rn ia ca ll : 

(800) 428-7824, ext 169 
Visa. Mastt'r Card. o r COD Ordf'l~ 

o nly. for information call: 
1914) 634-1821 .-m 

9· 5 Eastt'rn timt' only. 
Add S 1.00 postagf' & h•ndling. 

Npw York rt~idt>nts •dd ••It'> t•• · 

Howe Software 
14 Lt'xingto'1 Rd. Nt'w City. NY 1 095b 

•TIS· &O ,, • lf~rm~rk o f l•nd\' ( tHP 

BO Micro, NOWHnber 1983 • 148 



Ccnlinutd from p. 147 

to distinguish them from functional 
statements. Each remark tells what the 
statement directly below it does. Delete 
all remarks when keying in the pro
gram. . 

Letters A-G in the remarks identify 
start and end point letters on art sketch 
Fig. 2. Unless otheiWi.se noted, one- and 
two-digit numbers identify the six<OI
unm blocks on Fig. 2 print lines. Hy
phens between two such numbers de
note through. For example, 1-10 means 
blocks 1 through 10. 

Loop means branch through one or 

Uftint 1 continutd 

more GOSUB routines and return. 
Set mode for a quantity of columns 

requires three codes. The codes activate 
the printer's Graftrax mode for a speci
fied number of eight -<lot columns. First 
code BY or BW sets a 480 or 960 mode. 
Second and third codes represent n I 
and n2 values; both must follow a BY 
or BW code. The second code (obtained 
from Fig. 1) specifies a number of col
umns up to 255. The third code specifies 
a number of columns in 256<olunm in
crements. This code may be QI for zero 
columns, AI for 256, A2 for 512, and 
A3 for 768. A2 and A3 codes may be 

' SET 48~-MODE FOR 84 COLUMNS, PRINT B TO C. DO THIS FOUR 
TIMES. 

2~61 FORT=lT04:LPRINTBY;CK;Ql; STRING$(12,18)STRING$(56,21~)STRIN 

G$ (16,18); :NEXT 
' SET 48~-MODE FOR 19 COLUMNS, PRINT 67-69 PLUS ONE COLUMN. 

2~62 LPRINTBY;AJ ; Q1 ;STRING$( 13,18)B4;C8;EG;F~;G~;E~ 

2~69 ' DEFINE-T, LOOP TO DO FIVE LINEFEEDS. 
2~7~ T=5 :GOSUB1~ 

2119 ' LOOP FOUR TIMES TO PRINT LINES 12~, 13~, 14~, AND 15~ 
FROM A TO D. (SEE 4~i'l AND 4~1. ) 

212~ FORY= lT04:GOSUB4~0 :NEXTY 

2989 ' LOOP TO MOVE PRINTHEAD FOR RIBBON CHANGE. 
299~ GOSUB90 
2999 ' DEFINE CY, LOOP FOR INSTRUCTIONS AND INITIALIZATION OF 

PRINTER, DEFINE P PATTERN. (SEE PATTERN P1 IN FIG . 1 .) 
3~~~ CY="BLUE":GOSUB35 :P=Pl 
3~~9 ' DEFINE T, LOOP TWICE TO PRINT SKY ON LINES 1~ AND 2~ . 

(SEE 30~. ) 

.3~10 T=75: GOSUB300 : GOSUB30~ 
3~29 ' DEFINE P PATTERN, SET 48~-MODE FOR 451 COLUMNS , PRINT 

A TO B, ZERO X, DEFINE T. 
303~ P=C0+F0+C~+F0+C~+F~:LPRINTBY;G3;A1;P1;P1;P1;P1;P1;CK;FA;CK; 
F9 ; CK;F8;CK;F8;CG ;F8; CG ;F8;P ;P;C0 ;F0 ;C0;FV;DV;FV;:X=~ :T=1 3 

' LOOP TO PRINT 13 P-PATTERNS PLUS SIX COLUMNS FROM 
B TO C . DO THIS FOUR TIMES. 

30 31 GOSUB15:LPRINTC0; F0; C~; FV;DV; FV; :X=.X+l: IFX (4THEN3~31 
' PRINT P AND P1 PATTERNS AND SINGLE COLUMNS FROM C TO D. 

30 32 LPRINTP;P;CG;F0;CG;F8;CG;F8;CG;F8;CK;F8;CK;F8;Pl;P1;P1;P1;P 
1;CL 
30 39 ' SET 480-MODE FOR 60 COLUMNS , PRINT FROM A TO B. 
3~40 LPRINTBY;BS;Q1;P1;P1;P1;CL ; FA ;CL ;FA;CK;F8 ; CG;F0;C~;E~; QB ;Q9 
;Z3; 

1 LOOP TO PRINT SEGMENT B TO C FOUR TIMES. (SEE 31~.) . 
3041 GOSUB31~ 

1 SPACE 67-71 , SET 480-MODE FOR 25 . COLUMNS, PRI NT 72-75 
PLUS ONE COLUMN. 

3~42 LPRINTS5;BY;AP;Q1:C0;F0;CG;F8;CK;FA;P1;Pl;P1;CL 
3049 1 SET 48~-MODE FOR 60 COLUMNS, PRINT FROM A TO B. 
30 50 LPRINTBY;BS ;Q1;Pl;Pl ;P1;CL;FA;CL;BA;AL;AQ;A5;A2;A1;A2;A1;A2 
;QB ; Q7 ;Z3 ; 

1 LOOP TO PRINT SEGMENT B TO C FOUR TIMES. (SEE 310.) 
30 51 GOSUB310 

1 SPACE 67-70, SET 48~-MODE FOR 31 COLUMNS, PRINT 71-75 
PLUS ONE COLUMN. 

3052 LPRINTS4;BY;AV;Q5;A1 ;A2;A5 ;A2;A5 ; AQ;AL;BA; P1; P1;Pl;CL 
3059 1 DEFINE P PATTERN , SET 480-MODE FOR 60 COLUMNS, PRINT FROM 

A TO B. 
3060 P=Q1+E0+Q1+E0+Ql+E0:LPRINTBY;BS ;Q1;P;P;P;P;P;P;QB;Q1; Z3 ; 

1 LOOP TO PRINT SEGMENT B TO C FOUR TIMES . 
3061 GOSUB310 

' SET 48~-MODE FOR 54 COLUMNS, FROM C PRINT 21 BLANK 
THEN 33 COLORED COLUMNS TO D. 
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used only in 960 mode. See p. 7 in the 
Graftrax-80 manual or appendix p. B-2 
in the Graftrax-Pius manual for instruc
tions on determining nl (second code) 
and n2 (third code) values. 

The program redefmes integer vari
able T and string variable P and uses 
them throughout the program. T's nu
meric value denotes the number of 
times a function should repeat in a 
GOSUB routine' s For. .. To loop. T 
specifies a number of line feeds at the 
start of most color print runs. T is sub
sequently redefmed to specify any 
quantity of P-pattern strings or ran
dom-pattern columns it prints on a line. 

String variable P normally represents 
a six-<:olunm pattern string like P 1 or P2 
(see Fig. 1). You may redefme P to rep
resent any length mixed-pattern string 
used more than once on a print line. 

The best way to see how the program 
codes color print runs is to compare art 
sketch lines with corresponding print 
line statements in Listing 2. Add a print 
run's fU'St line number to Fig. 2's print 
line numbers to identify matching 
LPRINT statements. See Fig. I to iden
tify the various two-character codes 
used in the statements. 

Trace each print run' s functional 
statements in turn. Divert through every 
GOSUB to see. what the routine does 
and how. Along the way, verify a few 
dot-graphics codes by checking their 
patterns (Fig. 1) against corresponding 
print run colored colunm patterns in the 
art sketch (Fig. 2). 

Print Run Descriptions 

Fill-in program execution starts at 
line 1<XX>. String variable CY defmes the 
ribbon color used for the run. CY ap
pears as the ribbon color in displayed 
instructions and in Now Printing Color 
messages. GOSUB70 loops through the 
main program's print-start routines in 
70, 80, and 85. T specifies a quantity of 
three, and GOSUB10 advances the pa
per three lines. 

Line 1040 loops through statements 
100, 101, and 102 to print the train's 
windows red for later overprint with 
green. Code S4 in statement 100 moves 
the print head four spaces. Codes 
BY;EL;A1 set the 480-dot graphics 
mode for 405 columns. The n 1 ;n2 codes 
(EL;A J) are derived using 405 - 256 = 
149, wherein EL represents 149 and Al 
represents 256. The statement's remain
ing codes print the left-end train win
dows in line 40. Last, code Q8 moves 
the print head eight blank columns to 
point B (see Fig. 2). 

Line 101 prints four sets of car win
dows exactly like those shown between 



MODEL Ill 

TRS-80 MODEL Ill 

TAS-10 llodll4 

lla-232 SIJIIAL INTIIIt'AC~ 

MODIFICATION KIT _....,_ 

MODEL4 

State ol the art technology in board design, our direct replacement of Radio Shack·s• 
internal R$-232 board. mountl inside the Model Ill or 4 on the existing brackets. An 
c.abtes. screws and comp4ete mounting instruc:tlons are included Non-techniCal 
people wiU find that instal .. lion is quick. straight forward and simple requiring less 
than 15 minutes to comptete. 

Total compatability with Radio Shac:~ and • " exjsting software is maintained. 
Software programmable baud rateslrom 50 to 19.200 baud are supported along with 
programmable word length. stOP bits, and parity. May be utilized in either hall of full 
duplex operation. 

4831 SOUTH HAMPTON RO · LB41 
DAl lAS. TEXAS 75232 
ltt4,_nn 

Out8tMidintl Value 

~ .Se.u 
Guaranteed One Full Year. 
O.ahlr Inquiries invited 

MOVING? 
Let us know 8 weeks in advance so that you won 't miss a 
single issue of 80 Micro. 
Attach old label where indicated and print new address in 
space provided . Also include your mailing label whenever 
you write concerning your subscription. It helps us serve 
you promptly. 
0 Extend my subscription one additional year for only 

$24.97. 
0 Payment enclosed O Bill me 
Canada and Mexico $27.97/1 year only US funds drawn on US bank. 
Foreign surface $«.97/1 year only US funds drawn on US bank. 
Please allow 6~8 weeks lor dell_.y. · 

80 MICRO 

. If you have no label handy, print OLD address here. 
-J 
"-J 
~ Name ______________________________________ ___ 

-J 

><: Address 
~ 
...... 

City <( State Zip ____ _ 

print NEW address here. 

Name 

Address 

City State Zip ------'-'-

,. See Ust of Adtlet11S¥S on P~~ge 307 
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DISK COLORCOM/E 
The Intelligent Communications Package 

COLORCOMIE, the most popular smart terminal program for the Color Com· 
puler, has just gotten smarter. In fact, from now on, w~re going to call il The 
Intelligent Terminal program. · 

The new DISK COLORCOMIE contains a unique COMMAND MODE that 
allows you to set up complete communications sessions in advance. Anything 
you normally do from the keyboard DISK COLORCOMIE can do all by itself. 
Log-on, log-off, read and store messages, disconnect, transmit and receive 
files, dial auto-dial modems, - anything! DISK COLORCOMIE will even make 
decisions based upon how the host responds. 

Here are some examples of how YOU might want to use the new DISK 
COLORCOMlE. 

• Call your favorite bulletin board, download all messages addressed to 
you, log off, and write the messages to a disk file. AND do all of this with 
one keystroke! 

• Call Dow Jones, log on and get the latest prices on your favorite stocks, 
and then log off. Again all with ONE keystroke. 

• With an Autodial modem let COLORCOMIE Make your calls for you at 
3:00A.M. when rates are cheap. Then read the results with your morn· 
ing coffee. 

In addition we've added 64K support and your choice-of number of characlers 
per line. Of course you still get the regular COLORCOM/E features such as 
upload/download, graphics, easy storing and printing of data, and much more. 
For 16, 32 or 64K disk systems. 

COLORCOM/E Disk $49.95 

COMPLETE YOUR WORD PROCESSOR 

SPELL-RITE 
THE Cassette Spelling Verifier 

You've got the best word processor. Now complete your system with the best 
spelling verifier. Spell-Rite is a convenient, fasl way to insure that all of your 
documents are letter perfect Spell-Rite was designed specifically for 
cassette-based word processors. Like Yours! 

Spell-Rite is EASY to use, completely menu driven. 

Spell· Rite is FAST! You can verify a 1000 word document in under9 minutes 
· including cassette 110. 

Spell-Rite is COMPLETE. It comes with its own 10,000 + word dictionary 
which you can expand. Also included is a superb manual. 

Spei~Rite works with any word processor that generates ASCII tape files, such 
as Color Scripsit, Super Color Writer and Telewriter 64. 32K of RAM and 
Extended Basic are required. 

Cassettes and manual S59.95 

Send check or money order for total purchase price, plus $1.50 S& H. Charge 
cards: Include all embossed information. 
0 Speii·Rite 0 Send Free Catalog ..-154 

0 Disk Colorcom/E 
SEND to 

Name 
Address 

P.O. Box 180006 
Austin, Texas 78718 

(512) 837-4665 
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Figure 3. Monorail Train black/ white art. 

Liftini1C'Ofllittwd 

3062 LPRINTBY;BM;QB;Q2; E0; Q1 ;E0;P ; P;P;P;P 
3069 1 DEFINE P PATTERN, SET 480-MODE FOR 451 COLUMNS , PRINT 

FROM A TO E , ZERO X, DEFINE T . 
3070 P=AL+AQ+AL+AQ+AL+AQ:LPRINTBY;G3;A1;P;AL; Q4;AQ;:X=0:T=17 

1 LOOP TO PRINT 17 ?-PATTERNS AND SIX COLUMNS FROM B TO C. 
DO THIS FOUR TIMES. 

3071 GOSU B1 5:LPRINTAL;Q4;AQ;:X=X+1:IFX (4THEN 3071 
' PRINT SEVEN COLORED COLUMNS FROM G TO D. 

307 2 LPRINTP;AL 
3079 ' DEFINE P PATTERN, DEFINE T , LOOP FOUR TIMES TO PRINT 

LINES 80, 90, 100, AND 110. (SEE 320 AND 321.) 
308~ P=P1 :T=17 :FORY=1T04:GOSUB320 : NEXTY 
3989 ' LOOP TO MOVE PRINTHEAD FOR RIBBON CHANGE . 
3990 GOSUB90 
3999 ' DEFINE CY, LOOP FOR IN STRUCTI ONS AND INITIALI ZATION OF 

PRI NTER , DEFINE T, LOOP TO DO THREE LI NEFEEDS. 
4~00 CY="GREEN" :GOSUB35 :T=3 :GOSUB10 
403 9 ' LOOP TO OVERPRINT TRAIN' S RED WINDOW PANES WITH GREEN TO 

MAKE THEM A DEEP BROWN. (SEE 100, 101, AND 102 . ) 
4~4~ GOSUB100 
4049 1 DEFINE T, LOOP TO DO SEVEN LINEFEEDS. 
4050 T=7:GOSUB10 
4119 1 LOOP FOUR TI MES TO OVERPR INT BROWN RANDOM-PATTERNED 

LINES 120, 130, 14~, AND 150 WITH GREEN PATTERNS. 
(SEE 400, 4~1 , 4~2). 

4120 FORY=1T04: GOSUB4~0: NEXTY 
41 59 ' SET 960-MODE FOR 902 COLUMNS , PRI NT FROM A TO E. 
4160 LPRINTBW;E6;A3;ZA;Z2;STRING$ (12,15); 

1 PRINT SEGMENT E TO F FOUR TIMES, ENDING AT POI NT G 
4161 FORU=l T04:LPRINTZJ ; ZJ ;Z4 ;STRING$ (12,15); : NEXT 

' PRINT 14 DOUBLE-DENSITY GREEN COLUMNS FROM G TO D. 
4162 LPRINTZA;Z3;HF 
4989 ' LOOP TO MOVE PRINTHEAD FOR RIBBON CHANGE . 
4990 GOSUB90 
4999 ' DEFINE CY, LOOP FOR INSTRUCTIONS AND I NI TIALIZATION OF 

PRINTER, LOOP TO DO TWO LINEFEEDS. 
5000 CY="BLACK" :GOSUB35:GOSUB5 
502 9 ' SPACE 1-4, SET 480- MODE FOR 401 COLUMNS , PRINT 5-10 

TO B, ZERO X. 
50 30 LPRINTS4;BY;EH;A1; Q4;A1;A1;A3;A3; A3;A5 ;A5 ;A5;A5;STRING$(5 , 9 
)AH;AG;AG;AG;AH;STRING$(6,33)STRING$(7,32);:X~0 

' PRINT SEGMENT B TO C FOUR TIMES. 
5031 LPRINTSTRING$(5 , 32);: FORU =1T08:LPRINTSTRING$(8,33)B0; : NEXT: 
LPRINTSTRING$(7 ,32); : X=X+1:IFX (4THEN5031 

' FROM POINT C, PRINT 67-70 PLUS THREE COLUMNS. 
50 32 LPRINTB0;B~;B0;B0; STRING$ ( 6,33)AH;AG;AG;AG;AH;STRING$(5 , 9)A 

5;A5;A5;A5;A3;A3;A3 ;A1 ; A1 
50 39 ' SPACE 1-3 , SET 480-MODE FOR 41 5 COLUMNS , PRINT 4-10 , 

ZERO X. 
5040 LPRINTS3 ;BY ;EV;A1; Q2 ;Al;A2;A4;AE;AI; B2 ; C2;E2;STRING$( 14, 2) H 
U; Q3 ;HU; STRINGS (5, 2)HU ; Q7;: X=0 

' PRINT WINDOW SI DES IN SEGMENT B TO C. DO THIS FOUR TIMES. 
5041 LPRINTQ4;H0;AG; A8 ;A4;A2; A1;Q2; Zl; Ql; :FORU=1T06:LPRINTZ1; Q6; 
Z l; Ql;:NEXT:LPRINTZl;Q2;Al;A2;A4;A8;AG;H~;Q7; : X =X+1:IFX (4THEN504 

1 
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print line 40 points B and C . Z6 and Q3 
codes repeat to print the solid red por
tions of the six square windows with 
three blank columns between them. 

Statement 102 prints the line 40 right
end windows to the third column of 
block 72. First code Q5 moves the print 
head five blank columns from point C 
to the first printing column for 
STRING$(5,242). 

Lines 1050, 1051 , and 1052 print a 
line 50 red stripe on the train's left end, 
four cars, and right end, respectively. 
S3 in statement 1050 moves the print 
head three six-column spaces. BY;BA; 
Q4 set the 4ID-dot graphics mode and 
move the print head three blank columns. 

In this case, BA denotes 42 columns; 
the first zero of Q4 denotes add zero 
columns to 42; the last three zeros of Q4 
do three blank columns. The rest of the 
codes in line 1050 print the left-end part 
of the red stripe to the center of charaC
ter block 10. Last code Q3 moves the 
print head to point B, leaving three 
blank columns to be printed later in sol
id blue. 

Line 1051 prints an 81-<:olumn long 
red stripe plus three blank columns four 
times. BY ;CK;Q I set the 480-dot 
graphics mode for 84 columns plus zero 
columns during each iteration of the 
statement's Fo r ... To loop. 

Line 1052 prints the red stripe's right 
end across line SO's character blocks 67 
through 72. BY ;B4;Q I codes set the 
48Q.dot graphics mode for 36 columns. 
The remaining codes prini the coiunfus. 

The loop in line 1990 calls line 90 to 
move the print head to the right seven 
spaces for ribbon cartridge change. 

Brown print/run line 2(XX) loops 
through main program routines at lines 
35-85, then lines 5-10. The first state
ment group displays new instructions, 
redefmes PI and P2 patterns, and reini
tializes the printer for Graftrax line 
spacing. The latter statement pair ad
vances the paper two print lines. Subse
quent statements print lines 30 and 60, 
then advance the paper five lines. 

Line 2120 loops through the full-line 



printing routine at lines 400 and 401 to 
print four identical background lines. 
The code BY;G3;Al in line 400 sets 
480-dot graphics for the 451 columns 
between points A and D. A loop 
through main program line 20 starts line 
120 by printing six random pattern col
umns. Code Q6 moves the print head 
six blanlc columns to point E. The semi
colon after Q6 holds the print head at 
point E while variable X is zeroed and T 
is assigned a value of 102. 

Line 401 prints four 102-colurnn E to 
F segments, ending at point G, then 
prints seven more columns to point D. 
The statement farst loops through line 
20 to print 102 random column pat
terns, moves the print head six blank 
columns with Q6, then increments X by 
1. This cycle repeats until X equals 4. At 
that point, T is assigned a quantity of 
six, and a jump to statement 25 prints 
the seven random column patterns be
tween points G and D. 

Figure 3 shows a black and white 
printout from the Monorail Train Art 
program, using a black ribbon for all 
color print runs. (FigUre 4 shows a five
color resuh of the same program.) If 
you don' t plan to get colored ribbons, 
try your hand at programming black 
and white art for a single black print 
run. You can even use PI or P2 patterns 
(see Fig. 1) to achieve gray shading in 
single-run art printouts. 

Printing Graftru Art 
Graftrax color art requires a separate 

print run for each color. The paper' s 
start point, established for the fJISt print 
run, must be exactly the same for there
maining print runs. Use 20-pound white 
bond paper. 

Paper edge and fiXed index marks 
provide a fairly accurate means to repo
sition the paper between print runs. Es
tablish index marks as follows: 
• Feed the paper into the printer, and 
engage its pinfeed holes with the pins of 
both tractor feed mechanisms. 
• Lock the right-hand fetd mechanism. 
Leave the left-hand mechanism un-

FiguiY! 4. Monorail Train five-color art. 

LiJtilrt 2 .-lffwd 

' PRINT 67-7 2 PLUS ONE COLUMN. 
5~42 LPRI NTQ4;HU;STRING$(5,2) HU;Q3; HU;STRING$( 14,2 )E2;C2;B2 ;AI;A 
E ; A4;A2;A1 
5~49 ' SPACE 1- 3 , SET 48~-MODE FOR 18 COLUMNS, PRINT 4-6 , SPACE 

7-1~ TO B, ZERO X. 
5~5~ LPRINTS3;BY;AI;Q3;E~;C~;B~;AG;A8;A4;A4;A2;A2;A2;STRING$(6 , 1 
)S4;:X•~ 

' SET 48~-MODE FOR 84 COLU~INS , PRINT SEGMENT B TO C. 
DO THI S FOUR TIMES. 

5~51 LPRINTBY;CK;Q1;QA;E~;E~;E~;Q1;:FORU=1T06:LPRINTSTRING$(8 , 12 

3 )Q1;:NEXT : LPRINTE~;E~;E~;QA;Q3;:X=X+1:IFX(4THEN5051 

' SPACE 67 - 69, SET 480- rtODE FOR 19 COLUMNS , PRINT 70-72 
PLUS ONE COLUMN . 

50 52 LPRINTS3;BY;AJ;Q4;STRING$(6,1)A2;A2;A2;A4; A4;A8 ;AG; B~;C~;E~ 
5~59 1 SET 48~-MODE FOR 451 COLUMNS , PRINT LINE 60 FROM A TO D. 
506~ LPRINTBY;G3;A1;STRI NG$(36,80 )GG;CG;BG;AG;AB;A4; A2;STRING$(1 
7 ,1) STRING$( 160 , 1)STRING$( 168 ,1 )STRING$( 14,1)A2; A4;A8 ;AG; BG;CG;G 
G ; STR ING$(34, 8~) 

5~69 1 SET 480-MODE FOR 451 COLUMNS, PRINT FROM A TO E. 
5~70 LPRINTBY; G3 ;A1; STRING$(7,144)EV; EG ; EG;EV; 

1 PRINT SEGHENT E TO F FOUR T IMES , ENDING AT POINT G. 
5071 FORU=1T04:LPRINTSTRING$( 1~4 , 144 )EV;EG;EG;EV;:NEXT 

' PRINT FROM G TO D. 
5072 LPRINtSTRINGS(8 ,144) 
5~79 1 DEFINE P PATTERN , LOOP FOUR TIMES TO PRINT IDENTICAL 

LINES B~, 9~ , 10~ , AND 11~. (SEE 5~£1. ) 

5~8~ P=Q1+Z1+Q2+Z 1+Q1:FORX=1T04:GOSUB5~£1:NEXTX 

5119 1 DEFINE P PATTERN , LOOP FOUR TIMES TO PRINT IDENTICAL 
LINES 12~ , 13~, 14~ , AND 15~ . (SEE 5£1£1.) 

5120 P=Z1+Q4+Z1:FORX=1T04:GOSUB500:NEXTX 
5159 1 DEFINE P PATTERN, LOOP TO PRINT LINE 16~. (SEE 500 .) 
516~ P•HG+AG+AG+AG+AG+HG:GOSUB50£1 
5989 1 LOOP TO MOVE PRINTHEAD FOR RIBBON CHANGE. 
5990 GOSUB9~ 
5999 1 DEFINE CY, LOOP FOR INSTRUCTIONS AND INITIALIZATION OF 

PRINTER. 
600~ CY•"BORDER" :GOSUB 35 
60£19 1 SET 48~-MODE FOR 4 51 COLUMNS , PRINT TOP-EDGE BORDER 

FROM A TO D. 
6~1~ LPRINTBY ; G3;A1;Z 1 ;STRING$(224 ,128)STRING$(225 ,128)Z1 
6019 1 SET 48~-MODE FOR S IX COLUMNS, PRINT ONE FULL AND THREE 

BLANK COLUMNS , SPACE 2- 75 , SET 48£1-MODE FOR ONE COLUMN, 
PRINT FIRST COLUMN OF 76. DO THI S 15 TIMES TO PRI NT 
LEFT AND RIGHT EDGE BORDERS. 

6~2~ FORU=1T015:LPRINTBY; A6; Q1; Z1;Q5 ; SG;S4;BY; A1;Q1;Z1:NEXT 
6169 ' SET 48~-MODE FOR 451 COLUMNS , PRI NT BOTTOM-EDGE BORDER 

FROM A TO D. 
6170 LPRINTBY;G3;A1 ;STRING$ (225 ,128)STRING$(226 ,1 28) 
6989 ' LOOP TO MOVE PRI NTHEAD FOR RIBBON CHANGE . 
6990 GOSU B9~ 
7999 1 ASSIGN "DONE" TO CY, LOOP THROUGH DONE-FLAG DETECT 

STATEMENT 35 TO ART- DONE MESSAGE DISPLAY STATEMENT 
8990 OF MAIN PROGRAM. 

0~~0 CY="DONE" :GOSUB35 
8~09 1 NOTE: ADD STATEMENTS 899£1-9 195 OF PROGRAM LISTING 1. 
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Program Listing 3. Bird of Prey program. 

94 I @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 
~ BIRD OF PREY - GRAFTRAX COLOR ART @ 

@ FOR 48K LEVEL II TRS- 80 MODEL I / II I @ 
@ AND EPSON MX-80/1~0 PRINTER WI TH GRAFTRAX @ 

95 1 @ BY: FRANCIS S . KALINOWSKI @ 
@ 16 N. ALDER DRI VE, ORLANDO, FL 328~7 @ 
@ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ 

99 1 NOTE: ADD STATEMENTS 1-9~ OF PROGRAM LISTING 1. 
3~~ LPRINTS2;BY; GU;Q1;:GOSUB15: RETURN 
4~~ GOSUB15:LPRINTHN:RETURN 
1~if0 CY2 "RED": GOSUB7i! :T=6 : GOSUB10 
1~7~ LPRINTTAB (27) BY;AP; Q6;A1;A3; A7;A7;A7;AF ;AF;AF ;AV;AV;BV;BV; B 
U;DS;HS;HO;HG;H~;G~;E~ 

108~ LPRINTTAB(26 )BY ;AM; Q6 ;A8;AG ;BG;DG;STRING$ (1~, 240)H0;F0;E~ 

1~9~ LPRINTTAB(37)BY;AT;Q1;A1;A1;A3;A7;A7;AF;AF;AV;BV;DV;DV;Z4;D 
V;DV;Z8;DV;DV;BV;AV 
11~~ LPRINTTAB(22)BY;AO; QS;A1;A3;A7;A7 ;AF;STRING$(5 , 31 )BV;BU;BU; 
BS ;BO ;BG;BG;B0;C0;E0;S4;oY;AI ;Q1;A1 ;A3 ;A3;A3 ;STRI NG$(7 , 7) AF;AF;A 
F;AE ; AE;A8;Ql; S2 ;BY;B9;Ql;A1 ;A3;A3;A3;A7;AF;AV;AV; BV;DV;OV; ZB;Z6 
;HU;HS;HG;H0 
1110 LPRINTSB ;BY ;AU;Q6;A1;A3;A3; A7;AF ;AV; AV;BV;DV;Z3;HU;HS ;HS ;HO 
;HG;H0;G0;G0; E0;Q4;S3;BY;CE;Q4;A1;A1 ;A1; A1;A9;AV;BV;DV;Z7;HU ;HS; 
HO;HG;H~;G0;E0;Q6;A1;A1;A3;A3;A7;A7;AF;AV; BV;DV;ZC ;Z2 ; HU ;HS ;HO;H 

0 ;HG 
11 20 LPRINTTAB(19) BY;AO;Q2; A1;A3; A7 ;A7;AF ;AV;BV;BV;DV;Z3;HU;HS ;H 
O;HO; HG;HG; H~;G~;E~;B~;AG;S4;BY ;CE;Q2;A1;A3;A7;AF; AV ;BV;DV ;Z8;HU 

;HS;HO;HG;H0;G0;E0;A1;A1;A1;A3 ;A7;A7;AF; AF ; AV;AU;BS ;DS;DO;DG;HG; 
HG; H0;H~ ;G~ ; E0;Q1;E~;G0;HG ; HO;HU;ZB ;Z3;HU;HS;HO ;HG;H0;G~ 

113~ LPRINTTAB ( 17) BY;AO;Q3;A1; A1;A3 ;A7 ;A.F ;AF;AV; BV ;DV;DV; Z3; HU; H 
S ;HO;HO;HG;H0;G0;E0;E~;SS;BY;B4;Q1;A1;A4;AE;AU ;BU; Z9;HU;HT ;HR;HJ 
; H3; G7;E7; AF;AV;AV;AV ;BV ;DV;DV;Z2 ;HN;HH ;H~;Gif;G0;E~;S3;BY;AN;Q1; 

A4 ;E0 ;G~;HG;HO;HU ;ZA ;HU;HS;HO;HG;H~ ; G~;Ee 

114e LPRINTTAB( 24 ) BY ; BG; Q4 ; A1;A3; A7 ;A6;A4;A4;Q8;A1;A3; E7; EF;EF;E 
V;FV;ZB ;DV; BV;AF;A3;S4;BY;A9;Q1 ;E1; H2;HK;HO;HO;HG ;H~; Ge;E~ 

115if LPRINTTAB( 25)BY;C2;Q1 ;A1;A1;A1;A3;A3; A7;A7 ;AF;AV;CV ; ZC;Z3;D 
V; AV;AF;A3;Q9;A1;A2;A2;A4 ;A8;AG;Be; C~;Ee;E~ 

1 16e LPRINTTAB(12)BY;AO;Q3;A1;A3;A7;A7;AF ;STRING$(9,31 )AU;AS; AS; 
AO;AG ;AG; B~ ;Ce; s5;BY;CG;Q1; A4;A8;AH ; B3;C7; EF ; AF;AV ;AV;BV;CV;Z1;Z 

F;BU;AS;A8 ; AB;AG ;B~; C~;E0 

117e LPRINTSA;BY ;AU;Q4 ;A1;A3;A3; A7 ;AF;AF; AV ; BV;OV;Z6;HU;HS;HS ; HO 
;HG;Hi!;G0;E0;E~;Q3;S4 ; BY;CJ;Q4 ;A3;A7 ;A7 ;B1;BG;DU;Z5;ZF;HU;HU;HS; 
HO;HG;H0;H~; G0;E0 

118~ LPRINTSB;BY ; AU;Q6; A1;A3;A7; AF;AF;AV;BV;DV;DV;Z7 ; HU ;HS ;HS ;HO 
;HG;H0;G0; G0;Ei!; Q1 ; SS; BY;CF; Q6 ; A1 ; A3 ;AV;Z2;ZF;HU;HU;HS;HO;HG;HG; 
H~ ;G~;E0 
1 19~ LPRINTS7;BY;AU;Q1;A1;A1; A3 ;A7 ; AF;AF ;AV;BV;DV;ZA ;HU; HS;HO;HO 
; HG; H0 ;Gi! ; E0;B0;E0; AG;S5 ;BY;CB;Q4;A1;A3;A7;AF;AV;BV;DV;ZF;HU;HS; 
HO;GG;E0 
12if0 LPRINTS6;BY;AO;Q1;A7 ;AF;AV;BU;DU;HS ;HS ; HO;HO;HO;STRING$(11, 
24~)H0;G0 ;E0;S6;BY;CO;Q1;A1;A3;A7;AF;AV;BV;DV;ZA;Z2;HU;HS ; HU ;Z8 ; 
ZD;HE;HS; HO ;G0;E~;Al;A1;A1;A3;A3; STRING$(6 ,7 ) AE ; A8 

1 210 LPRINTTAB(14)BY;D1;Q6;A2;A7;AF;AV;BV;DV;ZA ;Z2;HU;HS ;HO; HG;H 
0;G0;E0;Q4 ; E~;H~; HG ; HO;HS ; HU ;Z3;HU;HS ;HS ;HO;HO ;HO ;HS ;HS;HS;HO;HO 

; HG;HH;H7; AF ;AV ;ZA; Z8;HS;HO;HG;G0;E1;A7; AF;BV; DV;Z7;HU;HS ;HG;H0; 
E~ 
1220 LPRI NTTAB(13)BY; AU;Q1; A1;A1 ; A3;A7;AF;AV;BV;DV;BV;BV;DV;DV;D 
V; DV;Z7;HU ; HS; HO;HG;H~; Gif;E~;Q2;S4;BY;BC; Q1 ;A3; A7; AF;AV; DV ; ZA;Z7 

;HS ;HO;HG;Hi!;E3; A7;AF;AV ; DV;Z8;HU;HO;H~;G~;E~ 

123~ LPRINTTAB(12)BY;AU;Q1;A1;A7 ; AF ;AV ;BV;DV;HU;HU;HS ; HS;HO;HO ; H 
O;HG;HG ; HG; H~;H~;H~ ; Hi!;STRING$ ( 5,192)E~; Q4;S3; BY ;BI;Q6; A1;A3; A7 ; 

AV;BV;DV;ZA;Z7;HS;HO;HG ;G~;E~;A8;A1;A4 ;DV;Z9;HS;HO;H~; G~ 

124~ LPRINTS4;BY ;A6; Q1;A1;A 1; A2;A2;A1;A1;S7;BY;A6; Q1;G~;G0; E~;Q3 

;S6;BY;BJ;QS; A1; A3;A7;AF;AV ;DV;ZA; Z7; HU ; HS ;HO;HG ;G~;E~;Q9;G0;H~ ; 

H0;H~;Gif;G~;G0;G~;E~ 
125if LPRINTS4;BY ; A6; Q1;G0 ;G0 ; ~;B0; G0 ; G0;SA;S3; BY;B1;;Q6;A6;AF;A 

V;BV;ZA;Z8;HU;HS;HO ;Hi!;G~;E0 

1 260 LPRINTTAB( 1 7)BY; B1;Q4;A1 ;A3;A7;AF;BV; AF ; AF;AV; AV;AV;EV;FV;Z 
6;HU ; HU;HU;HS ; HS;HS ; HS ;HO ;HG;H0; G0;E~ 

Uttitrt J COIIIftwd "" p. /51 
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locked to minimize paper buckling dur
ing dense color print runs. 
• Using the printer's paper feed knob, 
advance the paper until the fust fanfold 
crease moves up slightly past the print 
head. 
• Attach a short strip of white sticky
black label to the outer rear surface area 
on top of the right-hand feed mecha
nism. Position the label strip with its 
left-hand edge right next to the printer 
paper's right-hand edge. 
• Using a fme-point pencil, draw a 
short straight index line across the pa
per's edge and the flxed label strip. The 
two resulting marks are paper reposi
tioning indexes for subsequent color 
print runs. 

Load and start the Graftrax color art 
program. Displayed instructions tell 
you what to do in a specifiC order. The 
last instruction tells you to press the P 
key to start the fii'St color print run. 

Instructions to turn printer power 
off, reposition paper, insert slipsheet, 
change ribbon, remove slipsheet, align 
index marks, tum printer power on, 
and start the next print run appear after 
each print run. Follow all instructions 
exactly and in the given order. 

The instructions may display long be
fore a print run ends if you use a serial 
interface with a large character buffer. 
In this case, allow enough time for the 
print run before complying with in
structions. Play it safe by adding code 
A 7 after LPRINT in line 90. Code A 7 
gives you a 113-second beep tone when 
a print run ends. You inust set the print
er's internal DIP (dual in-line package) 
switch SWl-6 to on for beeper opera
tion. 

When instructed, rewind the paper by 
carefully backfeeding it with the paper 
feed knob while gently pulling straight 
back on the paper's trailing end. Use 
just enough rearward pull to eliminate 
paper slack in the print head area. Con
tinue backfeeding in this manner until 
the paper's index mark moves at least 
1/2 inch past the ftxed index mark. 

The slipsheet mentioned in the in
structions can be any thin piece of paper 
about 4 inches square. A slipsheet in
serted between the art paper and print 
head ribbon guide prevents accidental 
color smudging during ribbon cartridge 
change. 

When instructed, carefully advance 
the paper until its index mark is within 
114 inch of the fixed index mark. Stop at 
that point, grasp input part of paper at 
both edges just behind the paper separa
tor, and pull it straight back slightly. 
Now, carefully and slowly advance the 
paper to exactly align its index ~k 



Learn to Program Like a Professional! 

THE COMPLETE BOOK OF RANDOM ACCESS 
& DATA FILE PROGRAMMING 

Written for TRS-Bit" I, II, & Ill - IBMr• /PC - APPLETM M/S - OSBORNE'- - HEATII"' - DEC'- -
SUPERBRAIW• - and all Computers using CP/M with Microsoft BASIC'-

The last word on disk random access and file handling techniques, this series is intended for everyone - ~inning programmers, businesamen 
and profellionals will learn how to create custom programs to handle inventories. mailing lists. work scheduling, record keeping, and many other 
tasks, while more experienced programmers will learn advanced, professional programming techniques for faster. more efficient data storage 
and retrieval. 

Although random access file handling is a matter of some complexity, the subject has been treated in a simple and down-to-earth fuhion , so that 
anyone with some small familiarity with programming in Microsoft BASIC will be able to cope with the material. Each stage of learning uses a 
sample program as a starting point. The programs grow in capability and complexity as the books progress into all of the various aspects of file 
handling and record manipulation. An extensive effort hils been made to keep the material coherent and every program line is explained in detail. 

Volume I 
BASIC FILE HANDLIN& 

• The writing of a 1\Aenu to summarize program functions 
• Screen format for data entry 
• The creation of a basic record 
• The FIELD and LSET routines for buffer preparation 
• Disk storage of random access records 
• Changing or editing stored records 
• The LPRINT capability from disk using three different formats 
• Sorting the random file 
• Searching by name or key field 
• Search in "next" or "prior" fashion 
• Purging deleted records 
• Using disk file data for calculations 
• Future expansion of data fields 
• Using flags to prevent program crashes 
• Date setting, printer on-line and many other routines to make a pro

gram run like a commercially written program 
VOLUME I ...................... . ................... . . . .. .. $2t.l5 

Option Vol. I Protram Olsk 
TAl-lO Modell/111 ................. . . . . . .. ..... .. ..... $28.50 
TRI-80 Model II ... .. ............ . .... .. ............. . $32.50 

Volume II 
ADVANCED FILE HANDLIN& TECHNIQUES 

• Relational database programming 
• Comprehensive self-balancing accounting system with printouta 
• Hashcoded data file manipulation- (probably the faatest method of 

data retrieval) . Hashing the input key and recovery method explained 
• Span-blocking techniques allow creation of recorda longer than 256 

bytes without wasted space 
• Blocking & Deblocking 
• Sheii-1\Aetzner sort 
• In-place screen editing 
• Recovery of deleted record space 
• Alpha-index record retrieval 
• Fast machine language/BASIC sort 
• Linked list record structure an<l sort-merge, deleted record removal 

and file reorganization 
• 1\Aulti-kev fi le reoroanization and record searching 

VOLUME II . .. . ........ . ... .. . . . ..... • .. .. ....... . .......... $2t.tl5 
Optional Vol. II Program Dllk 
TAl-lO Model UIVIII ... . . ............... .. .......... . . $41.15 

! LClf:1PUTRCl~%LS~ - ~ f!j 
· 50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 ..-9 ~ 
~ HOUR 

30-DAY MONEY BACK GUARANTEE 
... ALL "'ICEI a IHC.,ICATIONI IU~ECT TO CHANOI ••• 

DfLIVfiiY IUI.IfCT TO AVAII.AIIUTY 

* ADD* 
ADD S3 00 FOR SHIPPING IN UPS AREAS 
ADD S4 00 FOR C 0 D OR NON·UPS AREAS 
ADD S5 00 TO CANI\DA & MEXICO NlW TOU-FRU "' DEALER INQUIRIES WELCOME ORDER UNE 

ORDER LINE l{ 
(OUTSIDE Of N .Y. STAIT) (800) 431 -2818 (914) 425-1535 

ADD PROPER POSTAGE OUTSIDE Of U S. 
CANADA & MEXICO 
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GRAFTRAX-80 GRAFTRAX-PLUS 

1 2 3 4 1 2 3 
:))c: 

~~ :f · ~ :~ 
~~ 

!~ 

~~ 
~~ 
:~ 

Spacing Test Fill-in Program 

1811 LPRINTBY,Al ; Ql;Zl;BTJBYIA2;Ql;Z2 
1828 LPRINTBY;A2;Q1;Z2;BT;BY;A2;Ql;Z2 
1838 LPRINTBY;A3;Ql;Z3;BT;BY;A2;Ql;Z2 
1848 LPRINTBY;A4;Ql;Z4;BT;BY;A2;Ql;Z2 
1158 LPRINTBY;AS;Ql;ZS;BT;BY;A2 ; Q1;Z2 
1168 LPRINTBY;A6;Q1;Z6 ; BT;BY;A2;Q11Z2 
1178 LPRINTBY;A7; Ql;Z7 ; BT;BY;A2;Ql;Z2 

~ ~ 

~~ 

K 

Note: Code BT is used instead of 5 1 (Space) 
to print the equals sign fo r clarity. 

Flgllre 5. Grriftrax 5p0Cing charoct~ristics. 

g 

Figure 6. Bird of ~Y fivt-color art. 
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wah the fixed index mark. H you pass 
the fixed mark even slishtJy, backfeed 
the paper about 1.12 inch (don't for-set 
the gentle backward pull) and try align
ing the index marks again. 

Don't pull on or move any part of the 
paper during a color print run. Let the 
tractor f~ mechanism advance the pa
per nonnally. Any external tension on 
the paper may shift the slight clearance 
around feed pins and skew it out of 
alignment. Sudden misalignment causes 
horizontal or vertical streaking. 

Implayed messages identify the color 
printed. When the last print run ends, 
you'll get a message to that effect. 

Clean the print head before doing an
other printout that starts with a light
colored nbbon. Fold a piece of smooth 
fum paper towel into three layers and 
crease them into a U shape. With rib
bon removed, slip the towel's U<reased 
area between the print head and its rib
bon guide. Wait a few seconds andre
move the towel. Repeat this action with 
an unused part of the towel until it 
comes out clean. 

Flatten and smooth a color art print
out with a wavy surface in two ways: 
Place it between two pieces of clean pa
per and press with a clothing iron set on 
low heat, or place it under a stack of 
magazines overnight. 

Rwmina the ProiJan 
To lliCfgle a color art program ~
~ 2-4) with the main program (Listing 
1 ), first save the color art program in 
ASCll formal (SAVE "file/BAS" .A). 
Run the program; when the message 
Coding in Progress appears on the !O'een, 

prcssandholdthespacebarwhilethe 
program steps through the printer codes. 
When the coding is complete, the pro
gram prompts you through the color art 
printing~. 

Doia& Your Own Art 

Graftrax color art requires suitable 
sketching material, colored pencils or 
pens, and color ribbon cartridges. 
You'll need a sheet of graph paper to 
lay out your art sketch. Green- or black
lined paper with six or eight squares per 
112 inch is ideal. Avoid blue-lined pa
per; it doesn't reproduce on most copi
ers. Get an 11- by 17-inch sheet for 
copying convenience. 

Using a black ball-point or nylon tip 
pen, line the graph paper so that it' s six 
squares wide by eight squares tall. See 
the layout sheet in F'~g . 2 for examples. 

Number the six-column blocks con
secutively, starting with the topmost 
left-hand block. Number the lines in in
crements of 10. Allowing a 3/ 8-inch 



• • EVERYI'HII'tG FOR YOUR TRS-80'• • ATARI'• • APPLE,. • PET"' • CP/M'• • XEROX'• •IBM'• • OSBORI'tE'• • • 
• TRS-aOi .. trodomon< ollh< Racio Shock ClMsion o1 Tandy Corp.· • ATARJ is o trodomoo1< oiAIMt nc. · •IV'PLE iso- ol AflpleCorp. • PET is o ttodomotl<oiC~ 

• CJ>/ M os o ttodomotl< ~ Q;gi1a1 R..-d> · •XEROx is o ttodomotl< ol X..O. Corp.· • IBM is •-oiiBM Corp. · • OSBORNE is • ttodomotl< ol Osbomo Corp. 

__ . , -~,)/: ·· : .. . BUSINESS PAC 100 
ed within 24-Haurs 

~
All orders proc:'ck guarantee 100 Ready• TO• Run 

* JO.I>oY money 

, Business Programs 
(ON CASSETTE OR DISKETTE) ••••• Includes 128 Page Users Manual ••••. 
Inventory Controi ••••• Payroii •••.. Bookkeeping System ••••• Stock Calculations ••••• 
Checkbook Maintenance •••• .Accounts ~eceivable •••• .Accounts Payable ••••• 

BUSINESS 100 PROGRAM UST 

1 R<JLE78 
2 ANNUl 
3 01\TE 
4 01\VVEAR 
~ l.EASEJNT 
6 BRfAKEVN 
7 DEPRSl 
8 OEPRSY 
9 DEPRDB 

10 DEPRD06 
11 TN<DEP 
12 CHECK2 
13 CHECKBKl 

DESCRIPTION 

~Apportionment by Rule ol the 78's 
Annuity CO<Tlp\Aation program 
nme~data 
Dey ol )'~!"' a porticular date falls on 
Interest rate on lease 
~analysis 
Straightli ne depreciation 
Sum ol the digits~ 
Dedining balance~ 
Double declining belance ~ 
Cash flow .... depreciation tables 
Prints NEBS che<:ks along with daily ~isle< 
Ole<:kbook maintenan<:e program 
Mortgage amoltization table 

59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FI"'RAT 
64 NPV 
65 PRI'iDlAS 
66 PRr'IOPA 
67 SEASINO 
68 Tl'\ETR 
69 TV"EJJ'CN 
70 FUPRriF 
71 MAJU'AC 
72 l.E1WRT 
73 SOR'T3 
74 LABEll 
75 LABEL2 
76 BUSBUD 

Weighted .-age cOlt ol capital 
True rate on loan wtth c~ng bal. required 
True r111e on discounted loan 
1'\er!l<!f analysis c:omputllliOns 
Fonanclal t8lios for a firm 
Net present .... k.le ol project 
~ p!ic~ index 
Paasche ~ inde< 
Conslructs seesonal quantity indicfl for company 
Tome ..,.;es analysis inear trend 
Time series analysis moving .-age trend 
Future price estimation wtth irl1ation 
Moiing list system 
l..l!ller writing system-inks with MAJLPAC 
Sorts list ol names 
Shipping label maker 
Name label maker 
IXJII',E business boolckftplng system 
Comput~ - tolal houn from tim«iock irio. 

14 MORTGAGE/ A 
15 MULTMON 
16 5.-\l VAGE 

COil'lpUtes time needed for money to double. triple. etc. 
Determines salvage value ol an il'llleStmenl 

77 1\'o\ECLCK 
78 ACCTPAY 
79 IN\QICE 
80 1NVENT2 
81 TELDIR 

In memory accounls pe:,o~ble system~ pllmlitted 
~-i~ on screen and pmt on prinler 
1n memory i~O!)I control s~ 
Computerized trleph~ directO!)I 17 RRVARfN 

18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGv.'ITH 
24 SI"J''OSK 
2~ DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPI.£TE 
3 1 BLACKSH 
32 STOCVALl 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETMU'H 
37 SHARPE! 
38~rrE 
39 R'TVAL 
40 EXPVAL 
4 1 BAYES 
42 VAI..PR1NF 
43 VALAOINF 
44 UT1UTY 
45~ 
4b TRANS 
47 EOQ 
48 OUEUEl 
49 CVP 
~ CONDPROF 
51 OPTI.OSS 
52 FGXJOQ 
53 FQEOWSH 
54 FQEOQP6 
55 OUEUECB 
56 NCFANAL 
57 PROflND 
~CAP\ 

Rate ol rerum on il'llleStmenl wtth variable irilows 
Rate ol mum on il'llleStmenl with c~ inllows 
Ell~ interest rate ol a loon 
Fut~n vak.le ol an Investment (c""'4'0U"d i-) 
Present value ol a fulute amounl 
Amount ol poymeot on a loon 
~ IMthdrawals from ifflestment to leoYe 0 over 
Simple discount analysis 
Equlvalent C. nonequivalent dated values for oblig. 
~ value ol defemd llmulties 
S Marl<up anolysis lor items 
Sinking fund amortization progr11m 
Value ol a bond 
Depletion analysis 
Block Scholes options ·~is 
Expected return on stock via discounts dividends 
Value ol a -.am 
Value ol a bond 
EstirTWI!~ ol future earnings per share for company 
Computes alpha and ~ ~ for stock 
Portfolio sdection ~-i.~. wtllll stocks to hold 
Oplion writing cO<Tlp\Aations 
Value ola right 
~ ...,lue analysis 
Bayesian d«isions 
Value ol ~~ iniOfmiJiion 
Value ol additional inforrTWI!ion 
DerMs utility function 
Linear programming solution by si~ method 
Tr11nspor1alion method for line<lr programming 
Economic ord<or quant;ty inYenCory ~ 
Single- queuoing ('Miiting.line) ~ 
Cost-volu~olk analysis 
Conditional prolk tables 
Opportunity loss tables 
Fixed quanlily «<nnmic order q.>antity ~ 
As alxwe bu( with .nortages permitted 
As alxwe bu( wtth quantily ~ breeks 
Cost-benefit waiting line analysis 
Net cash·flow a~ for simple il'llleStmenl 
Protitabiity inde< ol a project 
Cap .'.sse. Pt. Model analysis ol project 

"' See List ol A-ls.s on Pege 307 

82 T\'\USN'i 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENIIELOPE 
92 AUTOEXP 
93 INSFl.£ 
94 PAYROU.2 
95 DILANAL 
96 LOANAFFO 
97 RENTPRCH 
98 SA1..EL.EAS 
99RRCONVBO 

100 PORTVAL9 

r orne use analysis 
Use ol assignment algorithm for optimal job assign. 
1n memory accounts ~ivable systemstor~ ok 
C<><T~p~~~e 3 melhods ol repeyment ol loans 
Computes gross pey ~ for giYen net 
Computes s~lling price for given al\~ tax amount 
Arbilr~c~ 
Sini<ing fund depreciation 
Finds UPS z~ from zip codo! 
T)Pel ~including return addr65 
Automobl~ experl"' analysis 
lnsur11nce policy file 
1n memory payrnl syst~ 
Dilution analysis 
Loan amount a borrower can afford 
Purci\Me ~ for rental property 
Sale-leaseback analysis 
lnYettor' s r111e d rerum on c.,.,_,.,ble bond 
Stock marlcd por1folio storage-valuation program 

-----------------------------------------------------0 TRS-80 Cassette Version • $99.95 N 
0 TRS-80 <Mod-I or Ill), Pet, Apple OERW TOLL-FRrr 

or Atarl Versions $99.95 DE ~~;;;~~;;; 
0 TRS-80 Mod-11, IBM, Osborne (OUTstoE 

0 
R LINE 

and CP/ M Versions $149.95 (BOO F N.Y. ST.o\TEJ 
ADO $3.00 FOil '"II'PING IN UPS AlllAS ~ 431 
ADO $4.00 FOil C.O.O. Oil NON·UI'S A IlEAl -2818 
AOO 15.00 TO CANADA ANO MEXICO ~ 
ADO PIIOPfll POSTAGE OUTSIDE Of' U.I .. CANAOA ANO MEXICO ~ ~ 

l[;~..BJJI\I:IDI%Cfi! " 24 ~~~:R ""' 
50 N. PASCACK ROAD ~·j \.\NE 

SPRING VALLEY, NEW YORK 10177 ~ (
914

) 425•1535 
[AsK FOR ouR 64-PAGE CATALoG! ALLPIIIcEusnclfiCATIONSsueJECTTocHANOE 

D£ALER JNQUIIIIES lf'f\IITED DELIVIIIY lue.JECT TO AVAII..AIIliTY 
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~~~ ~tbe 
I nr :, Statlstic\an 

NEW 
First In 

ltsCIMS 
and 

Versi<>O 
2.0 ~ 

~\t· ::::::::::::::::..::::J Work. -

TRS-80 1. 2 . 3. 4. 12. 16 
CPM XENIX 

' Mult1ple Regres5100 
Stepwose 

• Survey Research 
• Nonparametncs 
'X-Y PI<Xs 
'ANCNA 

RodQe 
AU Subsets 
Backward E~monafoOn 

• Tome Sefles Analy515 
• Random Samples 
·Data Base 

' Descropt1ve SlaloSIOCS • Search & Sort 
• Transfo!maloOns • Hyp<Xhesls tests 

Please call TOLL FREE 
1-800.334.0854 (Ext. 814) 

for more onformaloon 
or wrote 

Quant Sys1ems ...-1~ 
Box 628 

Charleston. SC 29402 
· VISA-M/C Accepted 

YOUR TRS-80* 
SPECIALISTS 
IN CANADA 

IACIEn PAIAIIIf 

SOFTWARE FROM 
ADVENTURE INTERNATIONAL 

APPARAT INC. 

BIG FIVE 

CORNSOFT 
MEOSYSTEMS 

FANTASTIC SOFTWARE 

tNFOCOM 
AND MORE 

EPSON PRINTERS 

DISK ORIIIES 

BOOKS 
MODEL I LOWER CASE MOO 

WRITE Ofl PHONE FOR A FREE CATALOGUE 

CMD MICRO 
10447- 124 STREET .-181 

EDMONTON. ALBERTA 
TSN 1R7 

PHONE 403- 488-7109 

VISA & MASTERCARD ACCEPTED 
'TRS- 110 IS A TRADEMARK OF TANDY CORP 
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127S LPRINTS4;BY;A6;Ql;A3;A3;A4;A4;A3;A3;S4;BY;A6;Ql;A4;AE;AH;~i 
;AE;A4;S6;BY;AH;Q6;AE;AU;BU;DS;HS;HO;HO;HG;HG;Hf;Hf;He:Ge;GS:Ee; 
Ei!;E~ 
128i! LPRINTS4;BY;A6;Ql;Ei!;ES;Ci!;Ci!;Eii;Ee 
129il LPRINTTAB(3l)EY;C2;D9;DI;D4;Sl;DF;D6;Sl;CG;DI;DS;OP;EX 
13SS LPRINTS9;BY;A6;Ql;AB;AS;B2;B2;AS;A8 
199il OOSUB9S 
2ililil CY~"BROWN":GOSUB35:T•9:GOSUB1i!:P=A2+A1+A2+Al+A2+A1 
21~il LPRINTTAB(41)BY;A4;Q1;A2;A4;A8;8il 
211i! Ta114:LPRINTS2;BY;A9;A1;:GOSUB2ii :LPRINTCK;HK;E8;B8;8G;FG;B~ 
;ES;Q3;A1 ;A3; A3;A7;AR;AI;BL;BP;:T=3~:GOSUB2ii:LPRINTFG;SI;~;E~;Q 
7:A1;A2;A5;A7:AI:BL;:T•9:GOSUB2S 
2111 LPRINTDl;E2;D4;CK;FG;BG;CS;ES;Ei!;Q3;Al;A2;A1;P;P;A2;A1;A2;A 
5;A2;A5;A2;A5;AQ;AL;AQ;AL;BA;CK;B8;CK;EK;B3;:T•3f!:GOSUB2S 
212i! T-1i!4:LPRINTS2;BY;FQ;Q1;:C~SUB2i!:LPRINTF2;GC;AS;DB;Ffi;Cf!;GO 
; Ef;Q3;A1;A2;AS;A3;AT; A2;BO;A8;:T•29:GOSUB2f!:LPRI NTF2;GC;AS;DB;F 
fi;Ei!;QA;Ql;A9;AJ;BL;FC;FQ;GH;DF;D1;CB;CK:FG; CG;CG;BS;CS; ES: Efi;S2 
;BY;C3;Ql;Ei!;Cii;Eii:Ce;Ei!;CS;Ee;Cii;Ei!;Cfl;Fi!;Ci!;Fi!;Ce;Ffl1Cf;Ffi;CG; 
2121 LPRINTFe;CG;Fe;CG;Fi!;Ci!;F,;Ci!:Fe;C~1Eiii:T•37:GOSUB25 
213i! T-94:LPRINTS2; BY ;FB;Ql; :GOSUB2i! :LPRINTH21CK;BOIG81EGICi!IGO; 
Ee;Q3;A1;A21A5;A4;AF;AK;CJ;:T•24:GOSUB2i!:LPRINTOBICG;CeiSTRlNG$( 
5,128)H,;BKIGB;CG:CS;Eii1Q91A2;AB;A4;BK;B8;Hii1EG;Fi!;Hii1SB,BY;BH;Q 
l;A7;AQ; BI;CL; :T•44:GOSUB25 
214~ Te86:LPRINTS2;BY;EG;Ql;:GOSU B2f!:LPRINTHG;Si;Ee;Ci!;E~;Q7 ;A1; 

AE;AL;CL;:T•27:GOSUB20:LPRINT:O;CO;FC;A8 ;E4;C,;CL;FB;BB;AG;BO;BO 
;Q3;SA;BY;BT;Ql;A1;A2;A2;A3;AE;A9;BE;B51 DV ;:T•51:GOSUB25 
215i! T•76:LPRINTS2;BY;EG;Q1;:GOSUB2i!:LPRlNTFi!;GC;Ci!;E~:Q7;A1;A2; 
A3;A4;A9;AU;BA;CL;:T•32:GOSUB2~:LPRINTFC;Al;A1;A1;A1;A2;A6;AE;AO 

:B\';BVJBV:Z1;JU;HS;AG;B~;AG;S8;BY;C9;Ql;Ei!;AG;A1;A1;Al;A2;A5;A9; 

AN;DO;:T-62:GOSUB25 
2160 T•63:LPRINTS2;BY;DO;Q1;: GOSU B20:LPRINTBK;F8; HO ;CG ; F0;Ci!;STR 
ING$(6,128)A1;A1;A2;A1;AS;A6;A9;B,;CL;:Tc33: GOSUB2i!:LPRINTF8;C8; 
Fe;S2;BY:A6;Q5;A1;A51SB;BY;CF;Q1;A1;A2;A7;A3;A9;AK;B8;:T•7l:GOSU 
825 
217~ T=52:LPRINTS2;BY;DC; Q1;: GOSUB20:LPRINTFA7CK;E8;HG;CG;De;E~ ; 
Ei!;Q6 : Al ;A2;A1;A2;A4;A3;AQ;:T•33:GOSUB20:LPRlNTFC;FO;S3;8Y;Al; Q3 
;Al;A2;A5;BA;CL;FA;CL;F8 ;CG; Q7;S5;BY;CR;Ql;A1;A1;A1;A2;A4;A9;AQ; 
AL:BI;CL;:T•8i!:GOSUB25 
21Be T-42:LPRINTS2;BY;DC;Ql;:GOSUB2i!:LPRINTCK;HK1EB;B8;BG;FG;Bfl; 
Ei!;Q9;A5;AQ ;AL;CJ;DA; :Tc38 : GOSUB20:LPRINTBR!;E~;Q41 S2;BY;AI;Ql;A1 
;A2;AS;BA;CL;FA;P1;CK;Fl;Q4;55;BY;D1; Q1;A3;A4;A9;AQ;BS;OJ;:T• 90: 
GOSUB25 
219il T•32:LPRINTS2;BY;D6;Ql;: GOSUB20:LPRINTHK;EB;BB;BG;EG;Ci!;Ei!; 
Q9;Al ;A1;A2;A8;ADIAL;BN;:T•39 :GOSUB2i!:LPRINTGA7CK;BO;Ffi1Cii;Efl;Q2 
;S2;BY;AI ;Q1;A5;A2;AL;FA;CL;FA;P1;CL;FA;CL;FA;CK;F1;S5;BY; 07;Q1; 
A4 ; B2;:T•1i10:GOSUB25 
22e0 T•25:LPRINTS2;BY;CQ;Ql;:GOSUB20 : LPRINTHG;Sii;GO;E1;A2;A1;A5; 
A4;A2;A9;AR;AB;AO;A2;A1; AO;A9;AE;A2 ; A4;AH;BP::T=3B:GOSUB20 : LPRIN 
TEA;HK;CO;BO;Gi!;S47BY;AI;Q1;E~;BRIIC4;AG;C4;Fl;CK;FBICK;FA;CK;FA; 
CK; FA;CGIE4 ;Bi!;Al ;S6;BY;D1;Q1;Fe;AG;HGI:T• 93:GOSUB25 
221~ T•78:LPRINTS2;BY;CK;Ql; :GOSUB2~:LPRINTDK;CK;Di!;Ci! : Ee;Efi;S21 

BY;B4;Ql;A2;AS;A3;AP;DJ;:T•6:GOSUB20:LPRINTBP;A9;A8;A2;STRING$(1 
i!,l)A2;A21A7;A4;A1;AEIAG;AG;Bi!;C0;Ei!;S2;BYIDP;QS;A2;A5;AQ;CL;FA; 
AB;Bi!;QA;Q6;:T=93:GOSUB25 
222il T•68:LPRINTS2,BY ;CB;Q1;:GOSUB20:LPRINTFC;G4;B8;EG, S3;BY7B4; 
Ql;A9;AI:BOI:Tz28:GOSUB2i!:LPRINTBKIEO;&g;Ei!;Ee;s3; BY ;DP;Ql iA91AL 
;B4;EOJCG;Bf;Efl;Q8;Al;A4;A2; A3;A2;AG;A4;A3;AB;AS;BP; :T•94:GOSUB2 
5 
2231 Ta6l:LPRINTS2;BY;DO;Ql; : GOSUB20:LPRINTEC;CG;Sf;CG;Efi;Al;A2; 
A4;A2;A5;A6:AS;AQ;Al;A8;A7;AQ;BL;B8;:T•34:GOSUB2i!:LPRINTE61C8;BG 
;Gfi;Cf;Ee;S37BY;OV;Q1;AB; AG;CG;FB;A8;8i;Ef!;Q9;A2;A5;BP;:T•lf7:GO 
SUB25 
22411 T•l2:LPRINTS2;BY;DI;Ql;: GOSUB20:LPRINTF0;Bi!;Ci!;CG;EGIHG;:T• 
9S:GOSUB2f:LPRINTC8:Gf;Bii;E0;AG;Bf;SS;BY;DP1 Ql;A81Al;AS;BJ;B2;CM 
;04;DA;:T•l l2 :GOSUB25 
2250 T-12:LPRINTS2;BY;DC;Q1;:GOSUB2i!:LPRINTQ6;:T•12:GOSUB2f:LPRI 
NTBO;:T•7i!:GOSUB20:LPRINTCO;EG;D0;Ci!;Efi;AB;AG;S2;BY;EH;Q4;Al;A2; 
A7;PB;AL;AN;AJ;A6;Al;Q9;Al;A2;A1;AG;A1;AE;:T•ll8:GOSUB25 
2260 T•B:LPRINTS2;BY;A9;Al;:GOSUB20:LPRINTC2;Ei!;A1;E0;Q6;A1;E~;E 
1;E0;El;G2;A3;Cl;E2;F5;Q4;:T•62:GOSUB2f!:LPRINTBC;CK;CG;G0:Bi!;Ef!; 

UomotJ~ 



blank margin, an 11- by 17-inch sheet 
with eight squares per 1/2 inch accom
modates 20 lines o( 42 blocks each. A 
sheet with six squares per 1/ 2 inch ac
commodates 15 lines of 32 blocks each. 

Take your newly completed layout 
sheet to the nearest quick-print shop and 
make several copies. Save the original for 
more copies when needed. Work with the 
copies. You can tape two or more cop
ies together for larger art sketches. 

Using a pencil, lightly sketch your in
tended art's foreground, background, 
and art shapes. Since graph paper has a 
1-1 ratio, vertically elongate all art 
shapes by about 20 percent. The extra 
height compensates for the print head's 
foreshortening effect, which prints at a 
1-1.2 ratio of 60 dots per inch horizon
tally and 72 dots per inch vertically. 

To print a nearly perfect circle, for 
example, you must sketch a 5(}.degree 
ellipse on a graph paper layout sheet. 
That's an oval six squares tall for every 
five squares in width. The layout sheet 
in Fig. 2 has dot circles spaced at a 1-1.2 
ratio for true reproduction of the art 
sketch upon printout. 

When your sketch looks good, put a 
color dot in the squares that make up 
the art shapes. There' s no need to dot 
every square of a full-column pattern. 
A vertical line through the column will 
do. No need to fully color a solid or 
background area either. Outline solid 
areas with their respective colors. Mark 
blocks of shaded areas with pattern 
string designators (like P 1, Fig. I), then 
simulate the pattern with alternately 
spaced color dots adjacent to art 
shapes. See Program Listing 2 state
ment 3050 and F"tg. 2 print line 50 for an 
example. The statement prints three 
blue PI patterns, then 12 simulated col
umn patterns to shade blocks 1-5 in line 
50. The simulated pattern codes shade 
the sky portions in blocks 4 and 5. 

The same technique applies to ran
dom column pattern backgrounds. Just 
fake some random patterns in partial 
background areas around an art shape. 
Your art sketch is ready for color-run 
progranuning when all its color areas 
are marked, outlined, or filled in. 

A numbered guide strip or scale with 
six-column spacirtg marks simplifieS the 
programming task. Cut the bottom line 
of blocks off a layout sheet copy, then 
paste or tape it along the edge of a card
board strip. Number the guide strip's 
blocks consecutively, startirtg with 1 at 
its left-hand end. Place the fmished 
guide strip below the art sketch line to 
be coded. Use it to get quick counts of 
consecutive spaces, columns, and pat
tern strings. 
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MICRO·GRIP FRICTION FEED 
A l.JU nlf'). p{\ n $ tvf• f11 t tro n IPPd lu yfwr MX 00 o r 
H X HO E d '311 , lll ~t dll j •d w r1tl '::!ol f"W t lr• •• ' n o ~uhJPr 

eng O Ut·') n v t th '-)t u r tJ lr ~.H. h;r 1 · ·~ ·11 Abu I ll~ 

tJfl ll iP r.., b d !-tl·d , , n E,J'>Ufl d r ·-, t~ll " U' t1 .._. .., IB M P C 
Con uno t.ltHf' d ll t l H P D ot M , tl r• · p r t n l •· r -., 

WI. 1 lb. ONLY 539.95/ea. 

------- CARTRIDGE RIBBONS FOR . 
EPSON M X 10 t!O 
E.PSON M X 100 
A S D,11~y Whf'(' l I I M S 
RS LP I IV 1Z•1> P,tLkl 
A S LP I II IV 1C <1II I 

$5.00/ea. r. ,.' AS U ' Il l V 

~ :~~::: :~~~ ' ·, :._' ~~ ~~~~ 4~~11 
2.75/ea. ~~; DI ABLO Hyl\;" II M S 
5.85/ea. OKI() A I A tl4 

---------r--------- COMPUTERPAPER 
MINI PACKS 

9 1 2 < 11 Blan k 20 lb 1 pi 10001c 1n 

$5.85/ea. 
7.00/ea. 
5.50/ea . 
4.50/ea. 
5.00/ea. 

PRESSURE SENSITIVE 
LABELS 

ONI: AC ROSS 3 I l ' IS 1b 

O NLY $2.70/M 

tE• Ira l rn(' pe rl o ral oo n s r & I 1 ONLY $16.25/ctn. 
14 7 8 ' 11 1 2 G r een B a r 1 ~ l b 1 PI 1500 c l n 

ONLY $25.00/ctn. 
STANDARD PACKAGING 

Orl.lp r " ' IIK rt •rnc•n b o t ~ 000 9 1 2 , 11 B a nk 1 ~ 10 1 pi 3300 c 1n ONLY $26.00/ctn. 
14 7•8 > 11 I 2 Green B.;r IS lb 1 PI 3500 c l •1 

ONLY $40.00/ctn. 

ALL MPUTER SUPPLIES AT DISCOUNT PRICES 
TERMS AND CONDITIONS 

•• •• •' 0 0 , .. ot"" .. 1.." t jo>t ' \ I IJi t ' ,.., "'jtl Q ..... t ( ·"'«: f" t'.JO ' p, 0 o " • ' •'" 1 ~ I I 0 ',:I' ' 

"'~ot'•,;o "'" l t'l .~• '' I • ' , , ,,., { t •''> "' ,-.,.•' ,, "" ' l •"' d l o> • ,.,r I,, , , '"'I' o ol• l • I 1 I •' I"' o o ,•' 

.. , r .. . .. , •• · • , . • .. • · ,. . ; • _, • J .-.. .., .., .. ., J ~d ,,. ,.,. ... "" .,... • ~o - · "' : • , . .., • ~ •.t: • "' . ' ' .. : : · • ~. 
l.l U I•''' .. o•; '• I ,', o• ..,, 1 • ,. oJP~ • p • • ' • o (J'>' , ... !• '''fo>' ct ll•• ,.., ,. , • ,., • -.• : ' V • o o>• 

l oo' ~.,1 ""~'Q• '> d l !"'' •o· I I d' l, ..J' .,.,.,..., "- ' ••' ' • " I'>> •o>t , ''" •' l A " ,' , ' A ' " o t ... " ' o' ' 

' • " ""' Y ;" "«' : '' ·" t• '" • • "" • • ,. ,..,. ,,: , , ~:_ t' · ' ' }"' , , .,, • • , • o• ,• 1' 1 • •o- !' • • • • t • ,,,. , ... ,, .. , .....__.......,s...,...._ ... 
Send for our Free Brochure of Computer Supplies. Ask lor Cata log No. DP-50. 

/; :t' BILL COLE ENTERPRISES, INC. 
~ P.O. BOX 60 • OEPT.80111 WOLLASTON, MA 02170·0060 617·963·5510 
~ Fot Credit Card Orders ONLY! Call Toll Fr .. 1·800·225·8248 ..- •eo 

ClNTitONKS lOlA 
• I 6 4 Cp) ASCII 9 x 7 d o t mt~atr lx 

• trtliCIOr feed {ctdjuitabl~ t o r s ··) 
• Ctncronlci para lle l 
• lnrerfaces <Av-'llc"ble (cc'l ll for puces) 
• !ohlpplns wt 1 20 lb' 
• U25 00 up~r c•~ only 
• Sl SO 00 ull ca"" a. sr~phlc. 

• all prices f o b. our wtHf'hou~ 

COHIAC MOHITOII 
• 9 inch, r4 phos 
• 80 x Z4 ch.,. racttrs 
• compos••t v•dto '" ~RCA phono) 
• conrrol s in front p.-M-1 
• shipping w t 30 lbs 
• 'S.4S 00 L o IJ out warehou\e 

/.rELECTRONIC~ 7 :E 

I 229 S. Nape~ S!. Phllad~lphia PA 19 146 
Phon~: (21 S) 468·4645•(2 15) 468 ·7891 

• ..-- 376 

SHUGAIT a•• DIS« DttiVl 
• ss,oo 
• Model 800-2 
• requi res I I S VA( (l 4 VOC + SVOC - 5VOC) 
• S I 4 0 00 jM w ) 
• '$. I 00 00 (u~ed) llm1Ctd uut~~ge 
• Sh1pp1ng WI 16 lb~ 
• ~II pr ices f o b o ur wcuehouse 

DUAL D1K DIIVl CA-ll 
• FITS AU Shus•" 800 ~rles 
• I 15 VAC motouupply a. all cables 
• !ohlpplns wt. lO lbs. 
• SSO.OO f .o.b . oor w•rehouse 

COHIAC IGI MOHITOII 
• 19 Inch 

• no c t~~ b•net 

• sh •pp ing we 1 S lb\ 
• RGII vo~eo on S4 7 5 00 
• composu e v1deo ' " ' S 7 S 00 
• ~ II pnce s f o b our wcl rehou~ 

rt~~ . resl~nli ~dd 6 ... ~lri CA.., All poe~) 
I o b our w~rehOU)r All p rodv< h Cclltf)' c11 

replacemf'nt watrt\nry All mf'rcht\nd l~t> -'< 
cur~ce il ) co de<opnon co chr l>fo )l ol ou1 
knowl f'dgf' 
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Bg;C~;Bg;B~;B~;Q6;Al;A2;Al;A2;A2;Al;Al;A6;AR;BP;CJ; :T•l42:GOSUB2 

5 
227~ T•l2:LPRINTS2;BY;A9;Al; :GOSUB211J:LPRINTQ6;:T•l2:GOSUB2~:LPRI 
NTBE;:T~1l:GOSUB2~:LPRINTQ6;:T=42:GOSU~2~:LPRINTB1;G1;E2;A1;A8;A 

2;AQ;A4;AL;B3;CH;CD;:T=162:GOSUB25:P•EC+AK+FS+AK+H4+CK 
228~ T-12:LPRINTS2;BY;A9;A1;:GOSUB2J:LPRINTA7;A3;A6;AE;A3;AF;:T= 
21:GOSUB2J:LPRINTGA;H6;H2;Q6;H6;GA;H2;AM;BC;:T•6:GOSUB2J:LPRINTH 
G;HOI:T•1J7:GOSUB2J:T-14:GOSUB15 : T=12:GOSUB25 
229J T=39:LPRINTS2;BY;FB;Q1;:GOSUB211J:LPRINTA9;AR;AE;Q6;AE;A9;AR; 
A8;AV ; BA;AN;BU;BL ;CB; A7 ;A3; A1;E3 ; :T•1~:GOSUB2J:LPRINTSA;S4;BY;A 
D;Q1;:T•l2:GOSUB25:P•BN+AT+BO+BL+BB+AM 
23~~ T•42:LPRINTS2;BY;A9;A1;:GOSUB2~:LPRINTQ6;:T=12~:GOSUB2~:T•1 
4:GOSUB15 :T•l2:GOSUB25 
231J T• 43:LPRINTS2 ; BY;A9;A1;:GOSUB2J:LPRINTBP;CJ ;:T•219 :GOSUB25 
232~ P-c~+GJ+GJ:T~BB:LPRINTS2;BYIA9;A1;:GOSUB15:LPRINTG~ 

2991 GOSUB9tl 
3~~~ CY•"BLUE":GOSUB35:GOSUBS:P•P1 
3 ~3~ T•44: LPRINTS2 ;BY;A9;Al;:GOSUB15:LPRINTCL 
3040 T=36:LPRINTS2;BY;A9;Al;:GOSUB15:LPRINTCL;FA;CL;FA;CK;F81CG; 
F~;CG;F~;C~;E~;CJ;E~;C~;EI;C~;EJ;CI;E~;CI;EI;C~;EI;CG;F8;CG;F81C 
K; FA 1 P; P; P ;CL 
3~51 T•36:LPRINTS2;BY ;A9 ;A1;:GOSUB15:LPRINTCL;FB;QB; Q9;EI;CJ;FJ; 
CG; FA;P;P; CL 
3e61 T•36: LPRINTS2;BY;GO;Ql;:GOSUB15:LPRINTS6;BY; AD IQ2;EI1CG ;FA 1 
CL;FA; P;CL 
3171 T•26:GOSUB3JI:LPRINTCM;FC;CK;FC;C01FB;CO;FG;CG;FI;DI;FJ;D1; 
G2;F3;EA;EL;FA;P;P;P;P;P;P;P;A5;A2;Q4;S5;BY;AO;Q4;FA;CL;FA;P;CL 
318~ T•2 4 :GOSUB3Jj!J : LPRINTCL ; FA;CL;f'A;CL; f'4; CG;FG;F~;EG;EG ;AG ;AG; 

AI;AH;B2 ;C 51EA ;A5;BA;CL;f'A ;CL; f'A;P;P;P;P;P;P;P;P; CL;FA;CL;FA;AS; 
AQ;S5;BY;AD;Q3;A5;FA;CL;FA;P;CL 
3191 T=23:GOSUB3~I:LPRINTCK;FB;CG;FB;CGIF9;A2;A4;A4;A8;A2;Al;A2; 
EA; AL 1 BA ;CL 1 FA ; ·:T=9 :GOSUB15: LPRINTCL; FA;CH; FC; CK; FB; CG; FG 1 Dli'; Gli' ; 
C~;E0;S4;BY;AJ;QliA1;A2;Al;A2;A5;BA;P;P;CL 

31J~ T•2l : LPRINTS2 ;BY;GI;Ql;:GOSUB15 : LPRINTCL;FD;CR;FH101;F1;C1; 
E1;A11A21A11A2;A5;AQ;AL;BA;CL;FA;P1P1P;P;CL;FB;CN;FB;CM;FC;CKIFC 
;CK;FC;CK;FBiCO;f'8;CP;FB;CL;FA;P;P;CL;FB;CH;FA1CK;F8;CGIFG;DI;GI 
;CIIEI;S4;BY;AV;Ql;A1;A2;A1;AQ;CL;FA;P;P;P;P;CL 
3111 LPRINTTAB( 2J) BY;AI; Q6; A1;A2;A2;A4;A8 ; AG; AG; BI;CI;EI;EI; Q2;S 
5;BYIBQ:Q4;A1;A2;A4;A8;A8;AG;BI;CI;GI;CI;CJ;C~;CI;STRING$(9,128) 

Q6;Al; A1;A21 A2; A4;A6;EA;AI;B2 ;C2; E21E2; STRING$(5,4)STRING$(5 , 8)S 
TRING$(5,16) 
3121 LPRINTTAB(19 )BY; AI; Ql ; A1 ; Al;A2;A4;A4;A8;AG;BI;BI1CI;CI; STRI 
NG$(7,64)S5;8Y;C8;Q1;A1;A1;A2;A4;AB;AG;BJ;CI;GJ;STRING$(13,64lEI 
;Al;Al;Al;A2;A4;A4;AB;A9;AH;AI;B4;C4;C8;EG;AG;BQJ;BI;CI;EI;Eii'; 
3121 LPRINTQ3;A1; A2 ;A2;A2 ;A4; A8 ;AOIAG ; BI;BJ ;CI;E1;A1;A2 1A4 1A4 ; A8 
;AG;BI;CJ;EI;Al;A2;A4;A8;AG 
3131 LPRINTTAB(l7)BY;AO;Q3; Al ;A1; A2;A4;AB; A0 ;AG;BI ;Dii';FJ;STRINGS 
(9,32)Q31 S5;BY;C9;Qi;A1;A4;A8;AC;B0; C81 E8;STRING$(8 ,8)A9;A21A2;A 
2;A4;A4;A8 ;AG ;AH;AH;B2; B2;C4; EO;E8;AG; AGIBI;CI ICJ;EJ; Q31A1;A1; 
J131 LPRINTA2 ;A4;EI;BJ;Al;AG;BJ;BI;CI;EQJ;EJ;A2;AB;A4;A81AOIAG;BI 
;BJ;CJ;EI;El1A11A21A4;A4;AO;AG;BJ;BJI CJ;EJ 
3141 LPRINTTAB(15)BY;AO;QS;A1;A2;A4;A4;AC;AG;BJ;BJ;Cj!JIE9;STRING$ 
(6,9)Q4;S4;BY;CG;Q4;A1;A3;STRING$(5,l)A2;G4;G8;Em;QA;Q2;Al;A1;A2 
;A2; A4;E4 ; E81AB; AG ; AG;BJ;B~; C~;EJ;Em; Q2; A1;Al;A2 ;A2; A4;A4;A8; A8 ; 

AG;BI;CJICJIEI;El;QA;Q3;A2;A4;A4;A8;AG;AG;BI;C~;CJ;EJ 

315m LPRINTTAB (14) BY ;AI ;Q1;Al;A2; A4 ;AS; AG; AI 1 8 2;C2 ; E2;A3; A2; A6;A 
6;A5;Q4;S6;8Y;A6;Q1;A1;Z4;E~;S2;BY;Bc.;Ql;A8;AG ;BJ;8S;CI;CJ;E~;EJ 

;Q4; Al ; A1;A2; A4 ; A4;AB;AG; AG;BI ; BJ; CI: EI;EJ;A1 ;A1;A2;A2;A4;A8;A8; 
AG;BJ;BJ:Cm;EJ;EJ;A1;AliA2;A4;A4;A8;AG;B~;8~;CJ 
3161 LPRINTTAB( 12) BY; AO;Q3 ;A1; A2; A4 ; A4 ; AB; AG; BJ;CJ; EJ; Al: ESJ; EJ; E 
I ; A8;AO ; BJ; CJ ; CJ;EJ;B~;BI;CI ;S5; BY;C4 ; Q1;A2;A4;A8; AG; A1;A2;A4; A8 
; AO; B8;C8 ;EB; STRING$(12 ,8) Q5 ;A1 ;A1;A2; A4;A4 ; ABIAG;AG ;AGJBJ;CJ;CJ 
;EI;EJ;A1;Al; A2;A4;A8 ;A3 ; AG;AG;BJ;Cm; C~;EJ; 

3161 L~INTQl;A1;A2;A2;A4;A4;A8;AG;AG;Bf;CJ;C~IEJ 
317J LPRINTSA,BY;AO;Q4;A1;A2;A2;A41AB;A8 ;AG;BI;C~ ;STRING$ (12 ,1 28 

)S6;BY;8U;Ql;A4;A2;A11A3;A5;A9;AH;Bl;C1;E1;STRING$(9,1)A2;A4;A1; 
A11A2; A2; A4;A8 ;AB ; AG;AG;BI: BI;CJ; EJ:EJ ;Al;Al ; A1;A2;A2; A4 ; A8;A8 ; A 
G;B~; BI;C~1Ef;EI;A1; A1 ;A1;A2 ; A4;A41AB; AG ; AG;B~;CJ ;C~;Em 

318~ LPRINTS8;BY;AO;Q6;A1;A21A4;A8;A8;AG;BI;CG;CG;EG;STRING$(9,3 
2lS7;BY;BO;Ql;A2;A2;A4;AB:AG:B~:C0:E0:QA:QS;C0:C0;E~;E0;Al;Al;Al 
;A2; A2; A4;A4;A8 JAB;AG ;BJ ; B~ ;CJ ; E~;EI;E1;Al ; Al ; A1;A2 ;A4;A4;A8;AG; 
AG ;BJ1CI; CJ1EJ 
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Starting with line um. program the 
lightest cok>r for the flJ'St print run. 
Hold the darkest color for the ~ print 
run. The light-to-dark printing order 
minimizes color contamination of light 
nbbons by dark ones. 

In tine I (XX), make CY equal the color 
for your art's fU'St print run. If nc:cdcd, 
add line feeds to advance the paper to 
the line preceding the art's flfSt light
color line. Use LPRINT for one line 
feed, GOSUBS for two, or dcfme T for 
the nccdcd quantity and add GOSUB 10. 

Start your print line coding state-
ments with an LPRINT command. Fol
low that with T AB(n) or a spacing code 
for the number of six-column blocks 
that precede the fU'St block with colored 
column patterns. Add a BY or BW code 
for setting the dot-graphics mode you 
want used. 

Count the columns that make up the 
entire dot graphics segment. Include all 
blank and colored colWMS of every 
character block in the segment. Deter
mine nl and n2 values for the total col
umn count, fmd both values' alphanu
meric code equivalents (Fig. 1), and put 
them in the statement . 

Caution: Do not count or code trail
ing blank columns in the last character 
block of the last dot-graphics segment 
on a print line. Graftrax ignores the 
trailing blank-column codes and kills an 
equivalent number of codes to meet its 
nl;n2 quota at the start of the next 
LPRINT statement. Spacing and BY 
codes would be killed, leaving the print 
head dircctionless. 

Now add pattern codes for all the col
umns in the dot-graphics segment. Use 
a semicolon after every two-<:harac
ter code except the last code of a print 
line. A semicolon at the end of a print 
line suppresses the line feed and causes 
an overprint by the next LPRINT state
ment. 

Code all print line statements for the 
flfSt and subsequent print runs the same 
way. Make sure that the statement fol
lowing the last color print run contains 
the end flag CY = "OONE". 

Key in or load the main program, 
Program Listing I, flfSt. If different, 
change CY ="RED" at the end of 
statement 1 to CY = "(your fU"St run 
color)". 

Next, key in all color print run fill-in 
statements for your Graftrax art. When 
done, list and visually check all your 
keyed-in ·statements. Look for and de-
lete ending semicolons in last statements 
for print lines. Look for accidentally in
serted commas between alphanumeric 
codes. The conuna after a spacing code 
adds 16 spaces, leaves a gap, and may 

c:-.... p. /61 
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ASSOCIATES 
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LMwJ ...... 

3191 LPRINTS7;BY;AI;Ql;Al;Al;A2;A4;A8;A8;AG;BG;CG;EG;EG;STRING$( 
7,32)S7;BY;BN;Q4;Al ;A2;A4 ; AO;AG;BG;CGIEGISTRING$(14,16)A41A2;Al; 
A2;A2;A4;A41AO;AGIAGIBII;BI1CII;Cf;Ef;Q2;Al;Al;A2;A4;A4;A8;A8;AG;A 
G;BIICf;Ef;EII 
3211 LPRINTS6;BY;AI1Ql;A6;A9;AO ; BG;Df;FII;GJ;Cf;Cf;STRING$(9,128) 
S7;BY;AI;Ql;Al;A2;A6;EAIAI;B2;C2;E2;E2;STRING$ (9,2)S3;BY; BK;Ql;A 
2;A4;A8;AO;AG;AG;BI;BI;Cf;Cf; Ef; Ef;Al;Al ; A2;AO; A8;GII;GI; BI:BI:Cf 
;Al;Al;Al;A2;A2;A2;A4;A4;A4; 
32fl LPRINTSTRING$(7,8);Q3JA2 ; A21A6;Af; BC;AK;BC;A4;A4;A4;A8;A8 
3211 LPRINTTAB(l5)BY;AI;Ql;AS;A9;AG;Bl ; Cl;E2;STRING$(12,2) SS;BY; 
AV;Ql;Al;A6;A8;AG;8G;OG;EG;BJ;BJ;BI;Cf;Cf;Cf;Ef;Ef;Ef; STRING$(5, 
l)A2;A4;AO ; AG;BJ;Al;A6;A8;BG;Cf 
322f LPRINTTAB(l3)BY;AI;Ql;Al ; AliA2;A4;A8 ; AG;Bf ;Cf ; STRING$(6,128 
)Q4;S6JBY;Bf;Ql;A3JA5;AP;AI;D2;E2;E4;A4 ; A4;A8;A8;AG;AG;AG;Bf;BJ; 
BI;Cf;Cf;Cf;EJ;Ef; Ef;A4;AG;BI;A2;A4;A8;AG ; Df;Ef 
323f LPRINTTAB(l2)BY;AO;QliAliA7 1EAIAKIB41CSIESIAGIAGIBI1BIIBfiS 
TRING$(6,64)STRING$(6,128)SS;BY;BIIQl;A2;A4;AO;Bf;Cf;Ef;Q2;AliAl 
IA2;A21A2;A41A4;A41STRING$(9,8)Al;A2;A8;A2;A4;Bf1Ef 
J24f LPRINTTAB(l9)BY;BE;Q51Al;A2;A4;A8;AG;OG;EG;BJ;Bf;Bf;Cf;Cf;C 
f;Ef;Ef;Ef;~;QS;A4;AO;HO;HG;DG;AG;AG;BI;Cf;Cf;CI 
3251 LPRINTS4;BY;A6;Q3;Ef;EIIQ21SA;S4;BYIB2;Ql;EC;AK;B8,G8;A8;AG 
IAG;AG;BI;BIIBIIBIISTRING$(5,64)STRING$(ll,l28)AG;Bf;BG;DO;DS;EJ 
3261 LPRINTTAB(l7)BY;AS;Q4 ; Al;A2;A4;A8;Df1Bf1Al;Al;Al;A21A2;A21S 
TRING$(7,4)STRING$(6,8) 
3271 LPRINTS4;BY;A6;Q3;Al;Al;Q2;S4;BY;A6;Q3;A4;A41Q2;561BY;AFIQ6 
I!C;AO;BG 10G1Ff;Bf;Cf1CJ;EI; EI 
3311 GOSUBS:LPRINTS91BY IA41Q3;A8;AB 
3991 GOSUB9f 
4, CY• "GREEN" : GOSUB35:P-cL+FA+CL+EA+CL+BA:Talf:GOSUBlf 
4111 Tal9:LPRINTS2JBYJG61Qli :GOSUB15:LPRINTC41BAJCXJE8;CG;Bf;Cfl 
Q41AliA2;Al;ASIAQIALIBAJP1P1PJP:PIBAIFI1Cf1EJ;Q8;Al;A2;ASIAQIAL; 
BAIPICSI BAICLIEA!CKIB81C41CGIEf1CI:Q2 1SS;BY;BS;Q21AliA21A5:AQ:CL 
1P1P1P1P;P;FA 
412J P.Pl:Tal7:LPRINTS21BYIFQ1Ql;:GOSUB15:LPRINTCL IFA;CX;F8;CX;F 
IICG;Ef1CI;EIIQ3;Al;A2;A51AQIALIALIBAJCLIFA ICL;FAJPJP1P1PICLIFA; 
CX1F8;CG1Ff;Cf;Ef1Q91A21AS;AE:AL1FAICL;FAICL;FA1CX1F8;CX;F8;CG;F 
f1Cf1Gf;EI1Ef;S61BYIBBJQ11Al;A21AS;A2;BAIFA;P1P1P1P;P1P1HN 
413f P-CL+FE+CL+FA+CL+FA: T-15:LPRINTS2JBY;FE;Qli:GOSUB15:LPRINTC 
LJFE;CL;FA1CX1F8,CG;Ff;CG1EI1Cf1Ef;Q31Al;A21A51A21A5JAQ;AL;BA;P; 
P1P1P; Ff;Gf;DIIEI1Ef1Ef1CG1Gf1F8;CG1Ff1Gf1Ef1Q81Al;A21A4 ; AS1AX1B 
8JCX1HG;FI;CG;FI;GI;Gf1Ef1A81Ef1 
4131 LPRINTS6;BY18NJQS;Al;A31A5;AQ; BLJFA;CLIFA1P1P1P1P1P1P1P1HN 
41411 P-CL+FE+CL+FA+OL+FA:T•l4:LPRINTS21BY;EA;Ql;:GOSUB15:LPRINTC 
L1FE10G;FO;DI1Ef;Ef1Q61A7;A31AL;BEIFA1P1P1P1PJCL;FEICL1FA1DX1FA1 
CK;FOICLIFSJBO;SOISA;Sl;BY;BTIQ11Al;Al;A31A61A31AQIBEIDAICLJFAID 
LJFA;:T•8:GOSUB4fl 
4151 P-CL+HE+CL+PB+DL+FA:T-l2 : LPRINTS21BY;E4;Qli:GOSUB15:LPRINTC 
KJHCICGJF8;DG;FI;GI;Ef;Q61Al;AliA2;A71ADIAQ;ALJDB;DL;PA;CLIHEJCK 
IFA;DLIFA;CLIHCICLIHCIDK;FD;CX;HEICKIFB;DLIFAJP;P;GJJQ51SAIBYIC9 
;Q41Al1Al;A21A7;AR;AL;DL;DL;FAI:T•lf:GOSUB4JJ 
4161 P-CT+HF+CL+FB+GL+FA:T-li :LPRINTS2;BY;DO;Ql;:GOSUB1S:LPRINTC 
T; HE ;CL; PC ,·ox; F3; GG; FJ;Cf; El; Q61 Al 1 A31 All A7 1 AE 1 AD 1 BL 1CT 1 P 1CS 1 HG 1 
CJIG61CD;ER;CL;HA;CT;GR;CPJP8;CTIHEIBVID7JA3;06;HI1ERIBPICV;DF1F 
LICTIHEICLIFC;C81HGISAIS11BY;CFIQ11Al;A31A51AEIARJCL; 
4161 T•l2:GOSUB4fl . 
4171 P-CT+HF+CL+FF+GL+FQ:LPRINTS2;BYJDC;Ql1P;P;PJP;P;P;P;PICTIHE 
ICL;FFIDK;FS;CC,FG;HI1Df1Gf1EI1Q61Al;A31A2;ASIAEIARJP;PICTIHEIGL 
1FF1CO;A71ASID11E71BKJH3;FE;AP;H31EFJETICJ;BEIBDJCB;DUIFFIDL;FQI 
SA;Sl;BYICR;Ql;Al;AliA11AliA3;ASIARIANIAE;BF;DLIFQI 
4171 Tal3 : GOSUB4fl 
418f P-CT+HD+GN+FF+GL+FQ: LPRINTS2;BYIDC;Ql1P;P;P;P1P;P;P;CSIHC;G 
O;FOIDI;GJJEf;EIIQ8 JA31A7JAFIANICL;DFIDL;FQ;P;P;PICTJHEIGL1EI1GV 
IG3;8VIHSIEGIA7;EF10GIGDIDNJHGIG2;AVIBIIDI;EJ;Q41591BYID71Q51All 
Al;A21A5:AR;AE;ARIDQI :T•lS : GOSUB4ff 
4191 P-cT+HF+HL+FF+GL+FQ:LPRINTS21BYID6; Ql1P1P1P;P;P1CT; HE1HX1F8 
;OOIFO;Hf1Cf;Ef;Q9;Al;Al;A2;AS;AE;ARIBT:DFIHVIFF;DL;FQIFF1P;P1P1 
PJCTIHEIDVIAFIHGIAV;HS;BVJCI;G71HSJAB;OGICfiBf;Ef;Q21SAIBYID7, Ql 
IA4;8E;DVIFF;DLIPQJ:T•l6:GOSUB4H 
42fl LPRINTS21 BY ; CQ;Ql; P; P.l P1 P;CS; H3; Dl; El; El1 A31A21AS1A71 A7 1 AD 1 
AFJASIAE;AJ;A7;AF;AEIAR;AE;AF;AN;BV;FQ1 P1P1P1P1PJP;CT;HC;HX;F8;B 
f;Ef152;BYIA61Ql i Al;A21A31Al;AliBQIS9; BY;D7;Ql ; STRINGS(S,l28)Gf; 

LillllliJ ......... 
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Perpetual Motion 

Agurt 7. Perpetual Motion jive-color an. 
~Jromp. /60 

stop the printer with a line overflow 
beep. A comma between column pat
terns codes prints a row of dots and 
shifts subsequent patterns to the right. 

Save the combined program on tape, 
disk, or wafer. Then try running the 
program with the printer power off. Cy
cling through all the color print runs un
covers syntax errors that occur during 
program key-in. Do several dry runs to 
become familiar with displays that ap
pear before, during, and after various 
color print runs. If your TRS-80 locks 
up, tum the printer power on and press 
the break key. 

After the program checks out, try 
separate printouts of the color se
quences. Use a black ribbon withQut 
backfeeding the paper between print 
runs. Compare these printouts with cor
responding color areas of your art 
sketch. FIX wrong patterns or spacing 
intervals by changing codes in the bad 
print line's statement. 

With syntax errors and pattern codes 
fiXed, try a multicolor printout. FoUow 
and comply with all displayed instruc
tions. 

Programming Diffemns 
My programs don't use pattern codes 

AA, AB, or AC for CHRS 10, II, or 
12, so you can use the programs on a 
Modell or Ill. Modell users may incor
porate codes AA, AB, and AC in strict
ly Model I Graftrax art programs. Con
versely, Model Ill users must avoid the 
three codes. 

In many cases, you can substitute 
other codes with similar patterns (but 
184 • 80 Micro, November 1983 

with an extra dot). Pick a pattern where 
you can hide an extra dot in a darker 
color. For example, column 1 of block 7 
on line 50 (Ftg. 2) needed an AC code to 
print third and fourth dots red. I substi
tuted an AE code which also printed the 
second dot. The later black print run 
hides the extra dot while printing black 
window frames. 

If there's a 12-column dot graphics 
segment to code, you obviously cannot 
use code AC to specify an n I value of 
12. However, you can add six blank col
umns to either end of the segment for a 
total of 18 columns, then use code AI 
for the nl value. 

Graftrax-80 and Graftrax-Pius have 
different character printing and spacing 
characteristics on mixed graphics print 
lines. FJgUre 5 shows the printing/spac
ing differences. The two examples 
shown are enlarged replicas of printouts 
using the same spacing test program. 

With Graftrax-80, a dot-graphics 
segment ends anywhere within a six-col
umn block . The print head then jumps 
to the next block's frrst column to print 
a character or do a space. With Graf
trax-Pius, the print head moves to the 
very next column, no matter where a 
dot-graphics segment ends. 

You may use skip- or all-column 
spacing to tailor programs for your ver
sion of Graftrax. But, using Q codes to 
account for all blank columns of an art 
sketch makes its program compatible 
with both Graftrax versions. A friend 
may have the other version. Or, some
day you may want to upgrade or down
grade to the other version. Both have 

certain advantases. 

More Art Examples 

Program Listing 3 prints a bird of 
prey (Ftg. 6) in six-color print runs. 
With the main program, the Bird of 
Prey program requires about 30K bytes; 
26,013 for program storage and the rest 
for strings and overhead. The combined 
program runs on a 32K tape or 48K disk 
system. 

A red run has coding with only one 
loop for initial line feeds (line 100>). 
Tabs space to print points beyond 10 
character blocks. Line 1290 prints the 
art title in emphasized upper- and low
ercase characters. The statement's code 
EY turns the emphasized mode on for 
printing by the next 12 codes. These 
codes represent title character ASCII 
decimal values. 

A brown run mainly covers the lower 
background with random column pat
terns for later overprint with green. Fre
quently redefmed T values and loops 
through main program statements 20 
and 25 print most of the column pat
terns. Simulated random patterns fill in 
the partial background areas around 
airplane outlines. Simulated P 1 column 
patterns provide light shadow shading 
under horizontal tail surfaces (state
ments 2110 and 2120) and center wing 
(statements 2170-2200). Statements ~. 
m>, and 2300 leave a clear title window 
in the random patterned background. 

A blue print run does the light blue 
sky, using 50 percent PI patterns (see 
Fig. 1). Simulated PI column patterns 
fill in partial sky areas around tail sur
faces and right wingtips. This run also 
prints wing leading edge and rib lines, 
the windshield, and structural detail 
lines along the fuselage. Lines 3070, 
3080, and 3090 defme T values, then 
loop through routine 300, which sets the 
480 mode for 222-dot columns to the 
rudder, then prints aT quantity of PI 
patterns between the sky's left edge and 
the upper wing. The calling statement's 
codes complete the remaining sky seg
ments to the right edge. 

A green run overprints the random 
patterned brown backgroun~. Prede
fmed patterns range from 5().percent 
green at the horizon (line 4110) to solid 
green in the last four print lines. Lines 
4140-4270 access routine 400 to print 
green patterns behind the triplane on 14 
lines above the title window. Defmed 
printing patterns are altered within 
statements 4160-4230 to leave streaky 
propwash arcs around the triplane's 
nose. 

A black run adds the pilot, guns, in
signias, and all black detail lines. State-
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H~; GG;HG ;FF;DL;FQ;:T=15:GOSUB4~~ 
421~ P=CT+HT+HL+FF+GL+HQ:T=13:LPRINTS2;BY;CK;Q1;:GOSUB15:LPRINTG 
O;HG;D~ ;G~;E~;E~ ; S2;BY;B4;Q1;A3;A4;A7;A9;BM;CP;DE;FJ;GT;DC;DN;AR 

;AD;A6;A3;Al;A1;A2;STRING$(7,1)A3;A2;A5;A3;A9;AE;AO;AG;B~;C~;E~; 
S2 ;BY;DP;Q5 ; A3 ;A5;AF;AV;AR;AO;QA; Q7; E3;DL;HQ; 
4211 T=15:GOSUB~~~ . 
422~ P=CT+HF+HT+FF+GL+Zl :T=11:LPRINTS2 ;BY;DU;Q1;:GOSUB15:LPRINTC 
T;HE;HS;FC;GO;H~;G~;E~;H~;H~;Gj!l;G~;G0;E~; Q7;Al;A3;A7;AD;AN;BV;BC 

;GV;H7;DJ;GO;DE;FJ;CT;GM;OJ;BL;GQ;DD;BN;ER;HD;D~;DL;FJ;GT;GD; 

4221 LPRINTET;DC;CS;CS;GO;FP;HO;DO;HG; F~;E0;E0;S3;BY;DP;Q1;AF;AT 
;CU;HO;FG;H0;E0;Q3;A1;A7;A4;A2;A3;A3;A5;A6;AF;AN;BV;FF;DL;FF;Z1; 
:T=15:GOSUB4~~:P=DT+HF+Z1+FV+FW+Z1 

4230 T=10:LPRINTS2 ;BY;DO; Q1; : GOSUB 15:LPRINTDT;HC;HG;D~;Gj!l;E~;A1; 

Al;A2;A3;A7;A5;A7;AF;AE;AD;AV;AT ;AV; AN;OV;DU;DV;BV;P ; P;DT;HE;DV; 
AV;GD;HN;CR;HL;GQ;DE; GN;DD;FL;GK;DU;FD;FL;FM; GS; EO;E~;Ej!l;Ej!l;El!l;S 

3;BY;DV;Q1;EO;DG ;HO;HG;C0;AB;E~;Q9;A3;A7;AT;HE;Z1;FV;DN;Z1; 

4231 T=17:GOSUB4~0 
4240 LPRINTS2;BY;DI;Ql;P;P;H~;H0;F0;HG;FG; HG ; P;P;P;P;P;P;P;DT;DE 

;Zl;FV;DN ; Zl;P;P;P;P;P;P;DT;HE;Zl;FV;DU;FS;ES;GG;C~;E~;Q2;S5;BY; 

OP;Ql;AO;Al;AS;AV;BR;BV.;BU;BV;Zl;FV;DN;Zl;:T=l8:GOSUB4~~ 

4250 P=FV+HN+Zl+FV+DN+Zl: T=l~:LPRINTS2;BY;A9;Al;P;P;Q6;P;DT;HF;Z 
1;FV;DN;HU;DS;HC;Zl;FV;DN;Zl;:GOSUB15:LPRINTDT;HF;Zl;FV;DN;HO;HG 
; D~;G~;QA;Q8;Al;A3;A7 ;AT;BV;AV ;AE ;A7;Al;QA;Q3;Al;AF;FV;DN;Zl;:T= 

19:GOSUB4~0 

426~ T=9 :LPRINTS2; BY;A9;Al;P;DT;AG;G3;E1;El;El;Q6;STRING$ (5 ,1 29) 
G3;G2;C3;G3;H7;Q3;AO;Zl;FV;DN;Zl;:GOSUB15:LPRINTDT;HF;Zl;HU;HS;H 
O;DG;G0;HG;HG; H~;H0;H~;D0; C0; Q6 ;Al; Al;Al;A3;A3;A3;A3; A7; AE;AV;BV 
;DV;FV;DN;Z1;P;Z1;DU;BV;BR;AV;AV;AV;AN;AV;BU;DV;DF; 
4261 T=2~:GOSUB400 
4270 P=Z2+HF+Z3:T=27:LPRINTS2;BY;A9;A1;P;P;Q6;P;Z5;DV;BU ;BV;Z4;P 
;Q3;E0;E0;E0;P;P;P;P;P;P;DV;Z4;HJ;H1;Gl;E3;A3;A7;A7;AF;AF;AU;AV; 
BV;BV; :GOSUB4~.0 
4 23~ LPRINTS2;BY;A9;A1;ZA;Z2;A7;A7; A7;AF;AF;AF;ZB;HU ; HS; HS;HS; Q6 
;STRING$(5 , 252)STRING$(5,254)HO;HG;H0;H0 ; ZE;Z6 ;ZE;STRING$(84,252 
)ZA;Z2; HN 
4290 LPRINtS2; BY;F8 ; Q1;ZC;Z3;AV;AF;AF ;AF; Q6;STRING$(5,1 5) AV;AV;A 
V; AV;BV;A7;A3 ;Al;G1;ZE;Z6;ZE;SA; S4;BY ;AD;Q1;Z6;Z6;HN 
43~0 LPRINTS2;BY;A9;Al;ZD; Z2;Q6; ZF; ZF;STRINGS(84,63) Z6 ; Z6 ;HN 
4310 LPRINTS2 ;BY;A9;A1;ZD;Z2;BV;BV;BV;DV;DV;DV;ZF;HF; ZF;HF;ZF; HF 
;ZC ;Z3;HN 
432~ LPRINTS2;BY;A9;A1;STRINGS(99,192)STRING$(166,192) 
4990 GOSUB9~ 
5~00 CY="BLACK":GOSUB35:T""3:GOSUB10 
5j!l4~ LPRINTTAB ( 38) BY ;AU ;Q4 ;Al ; A2;A4; A8;AG;AG; B~; a~·; B~; STRINGS (9, 
64)Bj!l;Bj!l;B~;AG;A8;AO;A4;A4;A3 

5j!l5j!l LPRINTTAB(38)BY;B4;Q1;A3;BU;Hj!l;Ej!l;Q3;A8;AS;AU;AU;AV;BV;DV;D 
V;Zl;AV;A3;Q9;A1;A3;A1;E0;C~;B~;AO;A4;A3 

5.06.0 LPRINTTAB(38)BY;B7;Q1;Z1;QA;E~;G0;HG ;HS ;HU; Z2;DV; AF;A3;A7;A 

F;AV;BV;DV;Z4;BV;AV;A7;Al;Q2;G0;DO;AF 
507~ LPRINTTAB(29)BY;AI;Ql;A1;A1;A2;A4;A9;AI;CK;CK;C8;AG;B~;B0;E 

0;E~;Q4;S6;BY;B7;Q1;HO;AE;A3;Q2;A8;AE;AF;AF;AF;AV;AV;AV;BV;BV;DV 
; HU;HS;HG;Z4;H7;Hl;Gj!l;G~;G~;STRING$(6,128) Q4;HF 

5000 LPRINTTAB(26)BY;AO;Ql;Al;Al;A3; A3;A3;A2;Q2;A1;A1;A2;A4;A5;A 
9;AI;B4;C8;EG;AG;B~;C0;El!l;Q2;S8;BY;B7;Q3;E~;H~;BG;AO;AE;A3;E3;H1 
;HS;HP;HH;G2;E2;A3;Al;A1;Q2;H~;HO;Z4;DV;AV;AF;A7;A3;Al;Q5;AF;HO 

5090 LPRINTTAB(24)BY;AO;Q4;A1;A3; A7 ;AE;AS;AO;BO;DO;HO;GO; GT;ET;A 
P;Al;B7;CF;EJ;AH;Bj!l;C~;E~;SA;S1;BY;AV;Q2;Al;E2;G4;EO; B0;Cj!l;STRIN 

GS (7,128)Cj!l;B0;AV;HO;HG;H~;G~;E~;El!l;A1;Al;Al;A2;A4;AO;B~; G~ 

5100 LPR INTTAB(24)BY;AU;Q2;E0;E1;E2;E2;A4;AB;AG;AG ;Bj!l;C0;Ej!l;E~;Q 

5;E~;Gj!l;H~;HO;DS;AU;AF;A7;A3;Q3;S3;BY;A6;Q2;A1;A2;A4;A8;Q1; S5 ;BY 

;AU;Ql;Al; A2;A4;A8;AG;B~;Gl!l ; Q7;Al;A1;A2;A4;A9;AI;BC;CG;G~;STRING 

$(7,128) 
5110 LPRINTTAB( 22 )BY;AI;Q5;A1;A2;A4;A4;A8;AG ;B~;Cj!l;C~;E~;Q4; S3 ;B 

Y;CE;Q1;E0;Gj!l;HG ;HS;DV;BV;AV;AF;A3;Al;Q7;A1;A2;A4;A8 ; AG;B~;C~;E~ 
;QA;Q1;STRINGS(9,l)STRING$(8,2)A6;A4;A4;A4;A4;BK;C4;E4;A4;A4;A8; 
A8;AO;AG;AG;AG;B~;Bj!l;B~;C1;E2;A8;AO;B~;G~ 
512~ LPRINTTAB(21)BY;AI;Q1;A1;A2;A4;A8;A8;AG;B~;DV;OV;Hj!l;DO;AU;A 

7 ;A1;Q4;S5;BY;AU;Q4;A1;A3 ; A7 ;AF;AH;Bj!l;C0;E0;QA;Q1; A1;A1;A3;A7;AF 
;Q3;S4; BY ;AP;Q&;Al;A2;A4;A8;AO;BO;HS;BS;AS;AE;A6;A6;STRINGS(8,3) 
5130 LPRINTTAB(19)BY;DN;Q3;A1;A2;A4;A8;A8;AG;Bj!l;C0;Ej!l;Ej!l;Q7;Z2;Q 
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SFINKS 4~0 
with user friendly features 

Second Klulmmee Open Ad 2 

White: Sfinks 4.0 Bleck: Human 1830 
White Blecll Whtte Bleck 

1. e2 ..... c7-c5 17. d4-e2 d7-e5 
2. g1-f3 d7-de 18. d3-c2 e5-c4 
3. d2-d4 c5-d4 19. e3-f2 b5-b4 
4. f1-b5• c8-d7 20. c2-b3 86-115 
5. bS-d7+ d8-d7 21. d1-d4! b7-b5 
8. f3-d4 g8-f6 22. c3-b4 a5-b4 
7. b1-c3 g7-g6 23. a1-c1! c4-b6 
8. e1-g1 f8-g7 24. c1-c8• b8-c8 
9. c1-e3 e8-g8 25. b3-c4 b5-d7 

10. d1-d3 a7-a6 26. c4-b4 c8-a7 
11. c3-d5 b7-b5? 27. b4-b8+ f6-e8 
12. d5-b6 d7-b7 28. d4-c4 a7-c6 
13. b6-e8 b7-a8 29. b8-a8 c6-e5 
14. f2-f3 b8-d7 30. ~c8 g8-f8 
15. f1-d1 f8-c8 31. a2-a4 ~3 
18. c2-c3 a8-b7 32. c8-d8! resigns 

a b c d e f g h 

IFINKI 4.0 CHEll, 48 K, disk 
only. Only $49.95. Pleue specify 
Model I, Ill or IV. 

IFINKI 3.0 CHEll, 32K, disk or 
tape. Only $34.95. Please specify 
Model I (E.I.), Ill or IV. 

IFINKI CHI!I8 TUTOR, 32K disk 
only. Only $19.95. Please specify 
Model I, Ill or IV. 

To order, please see your dealer or 
send check plus $2.00 shipping to: 

WILLIAM FINK 
Suite 24-8, 1101 N. M81n St. 

OalnHvllle, FL 32801 
or call (104) 377-4847 

rEaC!C ..-226 

Florida residents add 5~ sales tax. 
"On Model 3 w/apeedup by Holme~ Eng. 
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ment 5310 prints the lower small plane's 
left wingtip. It also checks whether 
Graftrax-Pius or Graftrax-80 is used, 
then sends control to either 5320 or 
5321. Statement 5320's code NY turns 
on the compressed character mode, 
codes AR;CJ;Al set the subscript 
mode, then the last seven codes print art 
credit BY: KAL within the border. Or, 
statement 532l's codes print the art 
credit in compressed characters below 
the border. Finally, a border run frames 
the art in any color you choose. 

Bird of Prey makes a black/ white/ 
gray printout if you omit the green run. 
Just cycle through the green run with 
the printer power off. 

Program Listing 4 prints Perpetual 
Motion (Fig. 7) in nine print runs. Al
though Fig. 7 has only the five readily 
available colors, you Can use up to nine 
if you have the color ribbons. You can 
also use one ribbon to get a black/ 
white/ gray printout, but skip the hair 
and duck-parts print runs. 

Combined with the main program, 
Perpetual Motion needs about 26K 
bytes for storage, strings, and overhead. 
The program runs on a 32K tape or 48K 
disk system. 

A hair run prints the girl's hair a solid 
color with some highlights. Use a 
brown, yellow, or black ribbon car
tridge for this run. A duck-parts run 
prints the ducks' feet and beaks. It also 
prints the cover background of the 
lower book on the floor. Use a red, 
brown, or orange ribbon. 

A red run colors the hair bow and all 
facial, ann, and leg outlines. It also 
prints stripes on the rag doll's body. Use 
a red ribbon. Lines 2030, 2040, and 
2050 print the hair bow in 960 dot
graphics mode to produce a deep red . 
Subsequent statements use the 480 
mode for lighter red outlines. 

A brown run outlines and shades the 

girl's hair, colors the TV cabinet, does 
the floorboards, and prints the cat on 
the upper book's cover. 

A blue run prints the background 
wall, using 50 percent pattern PI (Fig. 
1). This run also prints the TV screen's 
sky background and center part of the 
lower book's cover. 

A green run prints the TV screen's 
lower background and the upper book's 
cover background. 

A dress run colors the girl's dress and 
outlines her socks. Any color may be 
used for this print run . A border run 
frames the art in any color you want 
to use. 

Finally, a black run does all black de
tails, prints the art title, and adds the art 
credit. Title and art credit print as de
scribed in Bird of Prey. 

The various print runs access GO
SUB routines 1@-760 and the main 
program's routines as needed. The rou
tines print identical dot-graphics seg
ments or T -defmed quantities of six-col
umn patterns. For example, routines at 
lines 320 and 400 print a T number of 
patterns plus one column without an 
ending semicolon. The routines print 
the last segments of wall and floor pat
tern print lines. 

The routine at line 700 produces iden
tical segments of the TV's left side on 
three print lines. The routine at line 740 
prints four identical print line segments 
from the TV's left edge to the screen's 
left edge. 

Greeting Card Procedure 
Bird of Prey and Perpetual Motion 

are Graftrax art programs that easily fit 
into 32K RAM. Their 3 1/ 2- by 4 
3/ 4-inch dimensions are ideal for print
ing greeting cards with personalized 
messages. 

Draw a sketch for color art to fit on 
one quarter of an 8 112- by 11-inch print 

sheet. Invert the sketch, renumber its 
print lines, and code the upside down 
column patterns in the required number 
of color print runs. Use few or no line 
feeds and spacing codes to position the 
inverted art within the print sheet's up
per-left quarter. ln the last print run, 
use enough line feeds and tabs to print 
your personalized greeting, poem, or 
message within the paper's lower-right 
quarter. Print your art and personalized 
message on a single sheet. Fold the sheet 
twice into a 4 1/ 4- by 5 1/2-inch card. 
The printed art appears right side up on 
the card's front cover. Your message is 
inside. 

Graftrax Art Umits 

Art printouts are limited by printer 
width and paper size. Vertical and hori
zontal printouts up to 8 by 10 inches can 
be made on an MX-80 with normal fan
fold paper. An MX-100 extends the lim
its to lO by 13 inches. The TRS-80's 48K 
capacity only limits the size of one fill-in 
program. You can solve the RAM limi
tation by using more than one fill-in 
program, each controlling one or more 
print runs. 

For example, a 48K TRS-80 Model I 
disk system and an MX-80F/T printed 
the sailing ship (see the title-page il
lustration). The actual printout measures 
7 5/ 8 by 9 1/ 8 inches. I used three 
separate fill-in programs, averaging 
about 25.5K with main program rou
tines. I loaded and executed the pro
grams in tum. 

A two-run frrst program printed all 
black details, including the frame's 
edges, in one run. A second run tex
tured the frame brown. Save ~pacing 
codes by using separate runs for black 
details and frame outline. 

The second program's ftrst run dot 
shaded the sails and colored the ship 's 
structural parts and upper hull brown . 

BTA MODEL 9538 EPROM PROGRAMMER- $359 

BAT TECHNICAL AUOCIATU.Ia& 

HWY. 1103. P.O. BOX 317 
BAY ST. LOUIS. MtSSISSIPP138620 

(801) 4e7~1 ... 243 
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• Programs 2508. 2758, 2516, 2716, 27C16, 2532, 2732, 2732A, 27C32, 2564, 
2764, 27C64, MCM68766, 27128. 

• RS·232, 3 line serial interface, Xon/Xoff format, 08·25 1/0 connector. 
• No personality modules · software control EPROM selection. 
• Extended diagnostics. 
• LED warning indicates power epplied to EPROM socket. 
• Supports Intel, Motorola, and Intel 8086 deta formats as well as HEX data 

dump. 
• Automatic lwlud rate selection. 
• Textool zero insertion force socket. 
• Available CPIM toftwere. 

• Model 953A, progrems most 24 pin EPROMS. Price · $269.00 



The second run printed the hull's lower 
area and the masthead banner in 960 
mode to produce a deep red. 

The third program's fU"St run did the 
sky in blue patterns progressively lighter 
from top to horizon . The ftrSt run also 
printed assorted wave patterns on the 
water' s surface. A second run over
printed the blue wave-patterned water 
with assorted green patferns. I divided 
the water surface into four vertical areas 
to reduce coding requirements. The 
subdivisions allowed asymetrical distri
bution of several predefmed blue wave 
patterns over the water's entire surface. 
Subsequently printing predefmed green 
patterns over the blue ones gave the 
water a random wave texture. 

Graftrax color art programming is 
neither mysterious nor difficult. Start 
small, just to get the feel of it. Try single 
color art ftrSt, then do small color art 
for a little practice. You'll eventually 
become familiar with the codes and ex
pand into larger color art programs. 
Seeing the end result of a program 
makes all the effort very worthwhile. 

If you'd like reproducible 11- by 
17-inch art layout sheets in three scales, 
an enlarged pattern code chart (like Fig. 
1), and some programming/debugging 
aids, mail $2 to me. • 

Write to Francis S. Kalinowski at 16 N. 
Alder Drive, Orlando, FL 32807 

3 ;E~;H~; DO;BS ;AF;A 3 ; Q~ ;AF;AV ; BV ;OU ; DT;DR; CN;BE ; AD;A3;Al;Al ;A1; Q8 
;A1;A 2( A4;A6 ;AG;B¢;C~;E¢; Q2 ;E¢;H~; G¢; G~; QA ; Q1; C~; G~;H~;HG ;HO ; HU ; 
Z1 ;0V; AF;A3 ; A1;A3 ;A7 ;AF;AV; Z1 ; 
5131 LPqiNTBV ;AV ;A3 ;A1 ; QA; Q1;A1;A2 ;A4;A8 ;AG ;B¢; C~;E¢ 

514~ LPRI NTTAB (l5)BY ;AU; Q5;A1;A1;A3;A7;AE;AE;AS ; BO ;AO;AG; Q3 ;A1;A 
3 ;A7 ;AE;AJ;B3 ; C3 ; E1;E1;Al ; Q3 ; 52 ;BY;BA; Q2;Z2; Q5;A1;A2 ; A4; G7 ;Hl; OP 
;AU ;A7 ;G~;B¢;B1; C2 ; G2 ; Z1 ; HU ; DU ; Z3 ; HU ;HT;HQ ;HK; 08 ; CG ;CG ; O¢; C¢;E~; 
5141 LPRINTQ5;53 ;BY;B1; Q1;AG;AO;AU; AV;BV;BV;BU;OS ;OO;HG;HG; HU ;Z2 
; GF;E3 ;E1; Q7 ;A1;A2 ; A4 ; A8 ; A8 ;AG ;B~; C~;E~ 

515¢ LPRI NTTAB ( 14) BY ; CE; Q1; A1; A1 ;A) ; A7; AE;AS ;AO; BG ; OG ; HG; HG; !IG; O 
G ; DG ; DQ ; OI ; D4;G8 ; AG ; AG ;B~; C~;E¢;E~;E~;H~; OO ;AU ;A7;A3 ; E~; E~; E~ ; G¢ 

;G¢;G¢; D~;D¢;D¢; D¢;BG;BG; BG ;AO ;AO ; AP ; AF ; AF;AF; Z 2;AV;BV;BU ;AS;Zl; 

BH;AO; DV; DT ; HP;HH ;H7 ;H3 ; EJ ;EF ;A1 ;A2 ;H2; 
51 51 LPRINTHS ;HS ;HO ; OO ;EG ; D¢;E¢; Q2 ; S5 ;BY;AO ; Q4 ; E~;H0; G~ ; Q6 ; E0;HS 
;lfl' ; HQ;HI; H4 ; G8 ;EG;B0; C¢;E0; E0 
51 60 LPR I NTTAB(13 )BY; C8 ; Q6 ;El;E2 ;E4;E4;A9;AI;A4;A4;A8 ;AG;AG;B0; C 
~;E¢; QA ; Q5 ;E0;G0;HG; DS ;AV ;A7 ;A1; Q3 ;Al;Af;Af ;AV ; BV;BU;Z1 ;HS ; HO ;HG 
; HG ;H0;H0;E0; G0; Q5;E0;C0; C0; B0;B1 ;AI;AS ;A8;S7 ; BY ;AE; Q6 ;A1;A2 ;A4; 
A8 ;A8 ; AG; B0; C0;E~ 

51 70 LPR I~TTAB ( 12 )BY;AI ; Q1;A1 ;A1 ;A2;A4;A4;A9;AI ; B4;C4;C8 ;EG ; B¢; C 

0;E0;E0; Q3 ; S4 ;BY;B4;Q3;AO;GR;HK ; I!S ; OU; GF;E3 ;E0 ; E~;E¢;D0;E¢;QA;A1 

; A2 ;M;AB;AG;B¢; C0;E0; Q4; S5;BY;AH; Q8 ;A1 ; A2 ;A2 ; A4;A8 ;AG; B0;B0;C0; 
E0 
51 8~ LPRINTSA;BY;AI ; Q5;A1;A2;A2;A4;A9;AJ;B7;CB;EG ;B0; C~; C0;E0; Q1 

; S6 ;BY;AO ; Q2 ;AS ;H~;E0; Q3 ;E0; G0; G0; Q6 ;A1 ; A 2 ;A4; A8 ;AG ;B0; C0;E0; 56 ; 

BY;AO; Q4 ;A1;A2 ;A2 ;A4;A3 ;AG;BG;B0 ; C0;E0 
51 90 LPRINTS9 ;BY ;AO ; Q3 ;A1;A2;A4;A8 ; AH ;B2; C4 ; E8; A8 ;AG ;F~;G¢;H0;HG 

; ~~ ;HS ; DU ;AV ;A7 ;A3 ;A1; Q1; 56 ;BY;AI; Q9 ;A1;A 2 ;A4; A8 ;AG ;BE ;C3 ;E0; Q2 ; 

S4;BY;AL; Q2 ;A1;A1;Al;A1;A2;A2 ;A2 ;A2;A4 ;A4 ; A4;A4;A8 ;A8 ;A9;AJ;AN;B 
R; CH ;E1 
5200 LPR I NTS6 ;BY;BG; Q1;A1;A1;A1; A2;A2;A4;A4;A8; A8 ; A8; AG;AG;AG;AG 
; BG ; CG ; CG ; CG ;CG ;EG ;AG;B~;C~; E0; QA; Q4;E0; G0;H0 ;HG ; OS ;AU ; AF;A3;A1 ; 

Q1; S5 ;BY; C6 ; Q1;A1;A2;A4;AE ;AH;B0;C0;E0; Q7; H0 ;BG;AO;A6;A3 ;A1;A1;A 
1;A1;A3 ;A2 ;A7;A 2 ; Q2 ;A1;A2;A4;A8;A8;AG ;AG ;B0; B0 ;C~; C0;E0; Q9 ;A1; 
5201 LPRINTA7;A9;BP; CD;E7;E3;El;E1; E1 ;G0;G~;H~ ; DG; BO ;AO ;A9;A3;A4 

5210 LPR I NTTAB ( l3 )BY;C2;Q4;G¢;H¢;HG; BS ;AV;AF;A7 ;A3 ;A1; QA; Q6;Al;A 
2;A4;A8 ;AG;B0; C0; E0; Q4 ;E¢;D0;AG ; A8 ;A4;A2;A1;A 2; A3 ;A7 ;A7 ;AF;AF;AE 
;A6;A4; E4;EB; E8; EG;AG;B0;H0; H0;C0;E0; S2 ;BY;AS ; Q4;A3 ;A4;A8 ;AG;D¢; 
HG; I~ ; HG; STRINGS (8 , 1 28) A1; A2 ;A4; AO ; 0~; E1; Z2 ; OS 
5220 LPR INTTAB {14 ) BY ;AO ; Q3 ; H~;H~; G0; G0;G0;G0; Q6 ;A 1; A2 ;A4;Ao ;AG ;B 

0; C0;E0; Q2 ; S3 ;BY;A6 ; Q2 ;E0;E0;E0; Q2 ; S 3 ;BY;Bl;Q4;A1;A7;AF;AG;D¢;E¢ 
; QA; Q1;A1;A6;A8 ;BO; CS ; BS ; AS ; BO ; BO;OG;H0 ; G0;E0 
523¢ LPRINTTAB {12 )BY ;AU ; Q4;A1;A1;A1 ; A2;A2 ; A4;A4;A8 ;A8 ; A8 ;AG; AG ; A 
G ; B~;B¢;B~;B~; O¢; DG;OO ;OS ; DU ;EV; AF;A3 ; A1; Ql; S7; BY;AQ;Q4;A3 ; A4 ;AE 
;AU; CE ;EF;A7 ;Z 2 ;Q9 ;A3;A4;AO;B¢;G¢ 
52 4~ LPRINTS4;BY;A6;Q1;AV;AG ;AG;A8 ;A8 ;AF; S7; BY ;B4; Q1;G0 ;C¢;E~;QB 

; Q3 ; E0;G~;ll0 ; 00 ;BS ;AU ; A7;A3;Al;Q1 ; S5;BY;AR ; Q3 ;A1;A3;A4;A8 ;BG; C~; 

E~;A3 ;A7 ;A3 ; Q3 ;E~;H~;HO ; DV ; BV;B3;B~;C~; C~; C0 ; C¢;E¢ 

., See Ust ol Advertisers on Page 307 
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525~ LPRINTS4;BY;AO;Q1;Z1;Q4;Z1;QA;Q1;A1;A2;A3;Q4;S9;BY;BP;Q4;E~ 

;H~iHG;BS;AV;AF;A7;A3;A1;QBtA1;A2;M;AO;B~;C~;H~;HG;DO;AU;AF;A7; 

A3;A1;E1;E~;Q2;A1;A1;A3;A7;Z1;HU;HG 

5260-LPRINTS3;BY;AU;Q2;Z1;BS ;C2;C2; C2 ;a1 ; Q3;BS; G3;CQ;CQ;DU;DU;C2 
;B4;B4;B4;B4;AO;Z1;Q1;AO;H7;Q4;SA;BY;BG;Q3;HG;HG;H~;H~;H~;Df6;C~; 

Bf6; STRING$(5,1)A2;A2;A2;A4;A4;A4;A4 ; A8;AG;B~;C~;E~;QA;E~;G~;Gf6; S 

TRING$(6,224)G~;E~ 

527~ LPRINTS4 ; BY;B4 ;Q1;Z1 ; Q4;Z1;QA;Q1;E~;C~;G~;QA;Z1;E~;E~;C~;C~ 

;DV;S7;BY;AG;Q1;A2;A2;A4;A4;A8;A8;AG;AG;B~;B~;C~;C~;E~;E~;E~;E~ 

528~ LPRINTS4;BY;A6;Q1;HO;A8;A8;AG;AG;HG fS3;BY;AQ;Q2;AF;A1;A2;A2 
;A2;Z1;Q3;A1;HU;A2;A2;A3;A3;A2;A1;A1;A1;A1;E1;A7;A8;AG;AV 
529~ LPRINTS8;BY;AQ;Q2;HS ; H~;AG ; AG ; AG; Z1;Q3;H~;BV;Gr.;GG;HG;HG; AG 

;B~;B~;B~;B~;G~;HO;A4;G2;BU 

53~~ LPRINTS9;BY;A9;Q1;Z1;Q4;Z1;Q2;A8 
53 1~ LPRINTS9;BY ; A6;Q1;G~;C~;C~;E~;E~;E~:IFNY()AFTHEN5321 

532~ LPRINTTAB(4~)NY;AR;CJ;A1;C2;CP;BQ;S1;CB;C1;CC:GOT05990 

5321 GOSUB5:LPRINTTAB(4~)NY;C2;DP;BQ ;S1;CB;D1;DC 
5990 GOSUB90 
6~~0 CY="BORDER" :GOSUB35: P=A3+A7+A3+A 7+A3+A7 :X-~ 
6~~5 LPRINTBY;AU;A1;Q3;AS;A3;A7; :T=46 :GOSUB15:LPRINTA3;A7;A3;AS 
f.,01,0 X=X+l: LPRINTBY ; A6;Q4 ;CL; Z2; SO; 56 ; BY ;M; Q2; Z2;CL: IFX01TJIEN6 
~1~ 
649~ P=D~+DG+D~+DG+D0+DG:LPRINTBY;AU;Al;Q3;CG;H~;HG;:T=46:GOSUB1 

S:LPRINTD~;HG;H~;CG 

699~ GOSUB90 
7,0~~ CY="DONE":GOSUB35 
7~,09 ' NOTE: ADD STAT.EMEN'l'S 8990-9195 OF PROGAAM LISTING 1 . 

Program Listing 4. Perpetual Motion program. 

94 I @ @ @ @ @ @ @ ~ @ @ @ @ @ ~ @ @ @ ~ @ @ @ @ @ 
@ PERPETUAL MOTION - GRAFTRAX COLOR ART @ 
@ FOR 48K LEVEL II TRS-80 HODEL ! / III @ 

@ AND EPSON MX-8~/100 PRINTER WI'rH GRAFTRAX @ 

95 ' @ BY: FRANCIS S. KALINOWSKI @ 
@ 16 N. ALDER DRIVE, ORLANDO, FL 32807 @ 
@ Q @ @ @ @ @ @ @ @ @ ~ @ @ @ @ @ @ @ @ @ @ @ 

99 1 NOTE: ADD STATEMENTS 1-9.0 OF PROGRAM LISTING 1. 
10.0 LPRINTTAB( 38 )BY;AP; Q1; :RETURN 
30.0 LPRINTS3;BY; AI;QA;Q1; ZS ;Q3;SA ; S1 ;BY;AI; Q6 ; :RETURN 
31,0 GOSUB3.00:LPRINTZS ; Z6;Q2;:RETURN 
32.0 GOSUBlS:LPRINTGL:RETURN 

· 40,0 GOSUB15 : LPRINTCL:RETURN 
70.0 LPRINTS3;BY ;AI;QA; Ql;Z l; Q3 ; Z1;Q1;Z1;Q1; :RETURN 
71,0 GOSUB72,0 :LPRINTQ1;Z l:RETURN . 
720 LPRI NTQl;Zl;: RETURN 
73',0 GOSUB720:LPRINTQl;Zl; :RETURN 

740 GOSUB7,00:LPRINTBY;CL;Q3;Z1;:RETURN 
750 LPRINTSS;BY;AI;QA;Z1;Q2;:RETURN 
760 T=13:LPRINTS2;BY;A9;A1; :GOSUB15:FORU=1T018:LPRINTP3;:NEXT:T= 
l3:GOSUB32,0:RETURN 
1.000 CY• "HAIR": GOSUB70 :T=4 :GOSUB1,0 
1,04~ LPRINTTAB(24)BY;AF;Ql;A1;A3;A3;A3;A3;STRIN~$(6,7)A3;A3;A1;A 
1 . 

1,050 LPRINTTAB(23)BY;BI;Q1;A1;A3 ; AF;BV;CV;HN;HF;HE;HF ; HF ; GV;GV;G 
V ;GV; HF; HF; HF ;OF ;OF ;CV; Z4;CV; BV ;AV ;AF;A 7 ;A3;A1; A) ; A7 ;AF ;AV; STRIN 
G$(8,63)AV;AF;AF;A7fA3;A3;A1 
1060 LPRINTTAB(23)BY;eQ;Q1;CV;HO;H0;HG;£,0;A7;BV;HS;HS;HO;STRING$ 
(5, 24,0) H~; H0; HG}.OC ;.Z3; HN; HJ; BP ;DV;DV; DV 1 FV;GV; STRINGS (6, 191) STRI 
NG$(6,223 )STRING$(7,239)HJ;HR;DT;BU;AV;AF ; A7;A3;A1 
1.070 LPRINTTAB(24)BY;BN;Q1;H0;Q2;AS;AS;AS;AE;AE;A7;A7;A3;Q3;E~;H 
G;HS;HU;Z4;DV;A7;Z1;Ef<!;Z1;Hf<!;HS;Z2;A4;ZS;E~;Z1;Hf6;Z7;BV;EV;H7;HH 

;HU;DV;AF;A3 
1f68f6 LPRINTTAB(27)BY;B9 ;Q1; G,0;ZS;E1;Z2;DH;BS;Ef6;Z1; A1; Z1;G~;Z2;E 
,0;DV;E,0;Z1;A1;ZA;Z4;DV;BV;BV;A7 
1f69f6 LPRINTTAB(27)BY;.B9;Q1;A1;"Z6;E,0;H1;Z1;DS;DV;Z1;A2;Z1;AV;HF;Z 
2;A1;Z2;E~;Z7;ZA;HO 
11~0 LPRINTTAB(26)BY;BF ;Q3 ;A4;AF;AV;BV;DV;Z4;H7;A4;AF;Z1;AV;A3;H 
U;Zl;AV;Z4;E3;ZO;IIG;E0 
111.0 LPRINTTAB(27)BY;B4 ;Q1;G~;G0;H~;HG;HG;HO;HO;HS;HS;HS;STRING$ 

(8,254)ZA;Z1;HU;HS;HS;HO;HG;H,0;G,0 
1490 GOSUB90 
1500 CY="DUCK PARTS" : GOSUB35:T=10:GOSUB1~ 

151.0 LPRINTS7;BY;A9;Q1;STRING$(9,1) : 1 (LINE 1~) 
1520 LPRINTS7;BY;BG;Q1;E~;G0;H,0;STRING$(5,24~)H~ rB0;QA;Q8;A3;A3; 
A3;A3;A1;A1;QB ; BG;BO;BS;BS; AS;AS: 1 (LINE 11) 
153~ LPRINTS7; BY; BE.; Q4;A1;A7 ;A7 ;A) ;A1; QB;Q1; E1; G0; G0; G~;G~; QB;A 7 
;A7;A);A1: I (LINE 12) 
154.0 LPRINTS7;BY;BK;~;E0;H,0;HG;HO;HS;DU;BV;AV;BV;AO;QA;Q5;C~;H~ 
; HG; DO; BG; Q3 ;AF ;A~ fQS; G0;G.0; E0; E0; A4; AE; AE;DU ;OS: I (LINE 13) 
1550 LPRINTS9;BY;AR;Q1;AE;AU;BU;BU;BV;HU;HS;HO;AO;QA;Q3;C~;H~;G~ 
;H0;G~:T~8:GOSUB1.0:' (LINE 14) 
156.0 GOSU B10.0:LPRINTAF;AF;A7;A);A1;A1;A2;Q9;A1;A3;STRING$ (7,7): 
I (LINE 130) 
1570 GOSUB10,0:LPRINTZ2; H1;H1;H1;H1;DJ;BJ ;AJ; A3;A);A3;AJ;BJ;DJ;HJ 
;H1;G0; STRING$ (5,128)H1;Z1: I (LINE 14.0) 
159,0 GOSUB1,0,0 : LPRINTSTRING$ (18,224)S1'RINGS (5,96)H0;H~: 'LINE •15~) 

199~ GOSUB9.0 
2.0.0.0 CY="RED" :GOSUB35 :T:J : GOSUB10 
203.0 LPRINTTAB(24)BW;C4;Q7;A4;A4;A6;A6;A7;A7;A3;A3;STRING$(14,7) 
AD;AD;AS;AS;DV;DV;A7; A7;A1;Al ;QA; Q2; A1;A1;BV;BV;AF;AF;AE; AE;A7;A 
7; A3 ;A 3; STRING$(6, 1) 
2.040 LPRINTTAB(25)BW; CE;Q1; G0;G,0 ;H,0;H,0;H,0;H~;HG; IIG ;HO;HO ;DS; DS ;F 

U; FU; GU; GU; HE; HE ;DN ;-DN; FR; FR;GV ;GV; HN; HN ;DV; DV; AF; AF ;A1;A1; Q4 ;A3 
;A3 ; Z4; EU; EU ;DR; DR; HN; HN ;GF;GF;FU; FU; HU; HU;l!I'; l!I'; HR; HR; H7 ;H7;HF; 
HF;Z2 ;CU; CU ;BU;BU;BU;BU;BS;BS;AS;AS;AO;AO;AG;AG 
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Our software is making a name for itself. 
Smallware. Thafs what we've named our unique soft
ware designed for microcomputers. Smallware offers 
much more than ordinary software: high quality, custom
er support and a complete product line. You can buy 
software anywhere. But for the special features of 
Smallware, The Small Computer Company is your one 
and only source. 
The Small Computer Company is known to many as the 
company who developed the filing system software 
Profile® II, Profile Plus and Profile Ill Plus for Radio 
Shack; and filePro:" our CP/M® version. 
Now, whether yotire a microcomputer end-user, dealer 
or manufacturer, you can order our Smallware directly 
from us. 
Here are just some of the enhancements we offer to 
Model Ill users: 
PROSORT: If you need to eelect r.cords for a .-.port by more 
thlln two crlterill (Income, ztp code, purchan, etc.) Pro.ort leta 
you uae up to sixteen. Once Mlected, the recorda can be aort.d 
by up to five criteria (zip code, within at.te, by 1ut neme). 
Pro.ort aa.o offers aubat8ntldy grMter eorttng capectty . . . $150 

FORMS: If you prepere forma that requl,. eeve,.lllnea of data, 
from lnvok:ea to shipping Instructions, Forma Ia Invaluable. It 
allows you to print Individual forrn._(up to 13" x 111 wtth 
g,.phlca, mctemarka, logos, undet1tnlng, aubecript end 
~tunc1~ . . . ... .. .. ..... .. . .. . ...... . ... $125 

ARCHIVE: Leta you malnteln up-to-the-minute, ciMn files by 
removing 1nect1ve r.cords end t,.naferrtng them to e pre-deter
mined llat or file; .pitt an exlatlng data bue Into eny number of 
apeclallzed flies; he aut.tenttal dlatt ator.ge apace ...... $150 

PROPACK:"A tool that leta BASIC Pf09'Mimera more eaally 
cuatomae ProfMe aystema. The resulting prog,.ma .,. shorter, 
eealer to write end faster running. Propeck elao givn the BASIC 
progrwn Indexed accna to Proffte deta . .. . .... . .. . . . .. . S75 

For Model II, 12 end 11 UMI'S, thenl'a Qulkbeck,.wtth Format, 
Dlaplrf, TrllnSfer, 8 Line Reports With Math, Math Upg.-.de for 
Profile Form., Math 64, Propeck end more. 

The Small Computer Company does more than create 
award-winning Smaltware. Our commitment to the 
customer extends to custom design as well as system 
consultation. 
For further information, call (212) 398-9290. To order, ask 
for Mr. Burton. 

~The Small Computer Company, Inc. 
230 West 41st Street, Suite 1200, New York, New York 10036 

Smaltware. Propack, Outkback and lilePro are trademarks ol The Smail Compute< Company, Inc 
CPIM os a regoste<ed trademark ol Oogrtai Research. Inc. Profile os a regoSie<ed trademar1< ol Radto Shack 
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2ese LPRINTTAB( 27)BW;B6J Q11Ef1Ef;Gf1Ge:Hf; Hf;HG ; HGIHOIH01HSIGSIH 
UI HUIHS 1HSIHOIHO;BO ;BO;CG ICGJ FI;FI1Df1Df:Cf;Cf; STRING$ (6,192)Efl 
Ee:EI:u 
2f6f LPRINTTA8( 24 )BY ; A8;Q6; A11AFIAS 
2e11 LPRINTTAB(24)BY;A71Q41 A31B3 1Hf1EI 
2181 LPRINTTAB(22)BY IAH;Q81A7;A7JA61A6;A61A61AE;BS;H01HfJ 
2191 LPRINTTA8(23lBY IA7;Q2;EIIGI;DI:BGIAVIAF 
21ff LPRINTTAB( 23)BYIAD; Q6;HG;Zl; BVIA71AEIASIBOIBG 
2111 LPRINTTAB(24lBY;A7; Ql;Ef);HI;HO;AUJA7 ; A3 ;A1 
2121 LPRINTTAB( 24 )BY; B6;Q6; EI;GI;Hf; OG;BGJ 80; AS; AS; AS;AS ;AS;AEIA 
E;AE;A7JA7;A7;A61A6JSTRING$(3,2)Q4;C8;GAIGV;Z1;HP;DfiCI 
2131 LPRINTTAB( 27)BYIAJIQ2 ;AE; HUIHSI ~IQ21GIIGI1EI:GOSUBS 

2161 LPRINTTAB( 2S)BYIAO;QS;A11A3;A3;A6:AEIAOIDGIQli A4 ; AJIGC;8JIA 
O;A3;A71ASIASIAO 
2171 LPniNTTAB(24)BY;B4; Ql;ASIAS;AS;AQIARIAR;APJAO;AO;AOJASIASIA 
S;AU;AU;AO;AO;FG;HfJ;DI;GI;EI;Ef;EI1A11AlJA31A6;ADIAOIAO;BG;OfJ;GfJ 
2181 LPRINTTAB( 24lBY;AV; Q5 JA4;A6;AQIHf:G9J; QS; A1 ; A3;AEI A7 1ADI AS;A 
V;AO: BH1DHIDC:GJ: GCI FJ;FC;D3;CO 
219f LPRINTTAB(24)BY;AVI Q61HI;HI;COIAOIDG:Df:HGIG81GKIGCIBI; E91D 
2 ;EPID41ARIE41D3;E0;04;ARIGCIBMIEC;Df;EI 
2211 LPRINTTAB(26 lBY IAF JQ5;EI;CI;BIIGI;BI;GI;Bf;GI;CI;EI;EI 
2211 LPRINTTAB(29 )BY;A3; Ql;Al ;Al;Al 
2221 LPRINTTAB( 26 )BY; AV; Q4;A7;AE; DG;GfJ; Q7 ; A7;AS;OG; Gf ;EI;Ef;Ef;G 
IIDI;DI:BGIBG;AO; AO; CC;EC;I\6 
2231 LPRINTTA8( 26)BY;AR;Ql;Al ;AE;HUI Gf;Q7; A3;AS ;HfJ; GfJ;GI;DfJ;Df;B 
G;BG;A01A01AD1AE;A61A3;A3 . 
2241 LPRINTTAB( 27)BY;A6;QS;CfJ;HG 
2991 GOSl:B9f 
3(611 CY:."BROWN":GOSUB35 :T=4: GOSUBl":P=Pl 
304" LPRINTTAB( 24)BY;AF; Ql;Al;A 3;A2;A3;A3;A7;A7;A7 ;A6 ;A6 ;A3;A3;A 
l;Al;Al 
3151 LPRINTTAB( 23)BY;BI ; Ql; AliA3; ADI801Dl; G1;E3;A2;E3;E7 ;E7;E6;E 
6;G6;G61G61G6;D61D6;D6;El;EI:GI;CI;Df;BG;AOIA4;Al;Al;A1;A3;A2;A4 
; A8; AOISTRING$ (7,48)AO;A8; AS;AE;A31A31A1 
3~1 LPRINTS4;BY; DfJ; Q6; AV; DV;Zl;FV ; BF;CNIFAI :T=l2:GOSUB1 5 :LPRI NT 
CL; FA;CL1 BA; AL; BA;AL; BA;AL;AQ;AS;A2; 53; BY ; BQ; Ql; DT; 1!0 ; HfJ; G0; EI;A 
7 ;8V;HK; GS ;AOIAG;BG;BG; BG ;BG;B(6;DfJ;DG;DC;03; BG ;FO;BK;AJ;AS;AE;A7 
;Al; EI;CII; EfJ; QS; 
3161 LPRINTAG;AG;A8 ;A6; A2;A3;A3;Al;ABIA8;A4;Al;EI;E0;G(6;D(6;BG;AO 
;AD;A6;A3;Al 
311(6 GOSUB3f0: LPRINTSTRING$ ( 11,63 )Q2; 54 ; BY; BN ; Ql ; HI; Q2;AS; AS 1 AS; 
AE;AE ; A7;A7 ; A3; Q3;EO;DG;AS;A6;Gl;B(6;ASIAl;DO;A6 ;Al;EfJ;Cf; C0;BI;A 
G;A8 ; A4;AG;AF;AJ ;Bf;AB; E0; GI; D0;AG;A4;DI;AS;A7 ;BfJ;AO;AE;A3;E0;EfJ 
;HG;DB: AE 1AJ 
39JBfJ GOSUB3fJ0:LPRI NTZ2 ;Hf; STRING$ (5,128)Hf; Z2;Q2; S7 ;BY;B9 ; QliG0; 
8'1' ;AN;G01 BV ;C9J; E9J; DV; Q8 ; HG; AB; Q9; Zl; AU ;Al; GI1J; Zl; DV ;1\F 1 A3 ; Al; EV;C 
F;Bl;AV1A? 
3190 GOSUB3,0: LPRINTZ 3; OS ; BS; BS; BS;DS; Zl;Q2; 57; BY; 89 ; Ql ;A3; Zl ; liS 
; A 1; AU ;A1 ;CI; E"; Q4; E0; A2; Cf6; B11J; AF'; Q9; A7; UO;III/l; CV ; El/l; Zl ; IIO; Z2 ; AS; 

A1 ;1«J ;G2; Z1 ;HS 
31"e GOSU B3jff : LPRINTZ2;A7 ;A3; Al;A1 1Al ; A3;A7;Z21Q2JS6;BYJBF:Q31A4 
1AFIAVIBRICH;El1AP;Hl;A3JA3;A4;A8;B";A1;A3;A6;A81A018GIDI;E11All 
A2; A4 ; A1;Al1Al ; A2;A4 ; AP1H21A5;AFJH6;A8;G8;8GIH3;E7;A4JAP;B7;BU;H 
G;EQI 
3111 GOSUB3lf:LPRINTS61BYIBBIQ5:ES;ES;G";G";H";HG ;HGIHO;HOJGEJGE 
;GC;G7;G3;G31GM;GJIGJ;EJ ; CJ;CB;CBIGTIGT:BDID91Fl;Dl;Gl1EBIAJIAM; 
oc ;DS;GO; EX;; BI;CQIJ E" 
312" GOSUBllQI:LPRINTSA;BY;AB; Qli STRING$ (8,128) 
31 31 GOSUB31,:LPRINT:GOSUB31": LPRINT:P•GL+FA+GL+FA+GL+FA 
3150 LPRINTS3;BY;AI;~IQ11GI;HQI;HO;HS; Z1;Q3;SSIBYI8J;Q11 STRING$ ( 
11,1) STRING$(6,3)STRING$(6,7)STRING$(7,15)AU;AUJAUIAU;AV;AV;AVIB 
S;BS;OS;OS;OS;OS;STRING$(6,127)DG;OG 
3161 LPRINTS2;BYIEA;Q11PIP;P;GLIFAIZ1;BV;BVIBLISTRING$(9,63)BU;B 
V;OOI~;OO;OV;OO;~ IOOI~IOOI~I~I~l~l~l~l~l~I~I~I~J~ 
1 HL1 HQ; ~;IIA 1 HL 1 HA1 HL1 HAJ ~~ HA1 GL; HA; GL 1 HA ; GLJ HA1 P1 P1 GLJ FA1 GL1 FA 
;l~;HA;P;GL;FA;ZS;P;P;P;P;P;AS;QS;S7;BY;CL;Ql;:T•14:GOSUB32QI 
31716 LPRINTS2;BYIEA;Q1;P;P;P;P;GLIFA; GL;Z6;FAIGL;FAI:T=llll:GOSUB1 
S:LPRINTGL;FA;GL;Zl 1P : P;P; P;P ;GLIFA;Q4 ;S7; BYICL;Ql;AG;BA;A5;EA;G 
S;F2 ; :T~l3 : GOSUB32f . 
3181/l LPRINTS21 BY;E4;Q11P;P;P1P;GLIFAIGLIZS;GL1FA;GL1FA1:T=lf :GOS 
UB15:LPRINTGLIFA;GLIHA1~1HA;P;P1P1PIGL;FAIGGIFeiG11.11ESr:LPRINTS9 
;BY; CF';Ql;CQI;FB;GK;FA;GLIFAI:T=l2:GOSUB3 2QI 
3190 LPR1NTS2;BY; EA;Q1;P;P;P;P; GL;FA;GL;Z4; FA;GL;FA;GLIFA;:T=l5: 
GOSUBl S: LPRINTGLIFAIAL;AQ; AS;AQ;AK;BQI;D";Ef;EQI; E";SB;BY; CF; QSJ£0 
;F'I1J;:T=l 2:GOSU832(6 
3200 LPRI~rS2;BY; E4;Q1;:T=2 1: GOSUB15: LPRINTGLIFAJGK ;F"rGI1Ef;SA; 
BY;C91Ql;EI/l;E0;GLIFAJGL:FAI:T=11:GOSUB320 
3211 LPRINTS2;BY;EMIQ1;:T=2l:GOSUB15:LPRINTAS;A21A5;A21ASIA21A51 
A2;AS;A2;AS;A2; A1 ; A2;A1;A21Al;A2;Al ;A21 AliA2;A11A2;S41BY;CRI Q11A 
S; A2;A5 ;A2; AS;BA ;ASIBA;AS;BA ; AS;BAI AL; BA;AL;BA ; GL;FA;P;P; P1PIGLI 
FA; GL;FB;GK;FO;GG;FI/l;GG;E0; E3;El; A7;AF; A1 ;A1;Al ; EI1J;GQIIFI/l1 GG I 
3211 LPRINTF" ;GG ;F81GG;F8;GK;FA;GL1FA;P;P;P;GL 
3220 LPRINTS2;BY; EM;Qli : T=24: GOSUB1 5 :LPRINTGLIFA;GL ; FA;GG1EfJ; S31 
BY;D1;Ql;E";EI;G01Ff1G0;FI/l;GG;FB;GK;FA;GL;FA;P1PJP;P;P;GLIFA;GLI 
F9J;GI1J;EI1J;A3;A7;AF;AV;AVIAV;AF;A7;BVIZ6;HU;HS;HO;HG;GQI;Al;A21A4;A 
BIAl;A2;AS;I\Q;GL; FA JP;P ;P;GL 
3230 LPRINTS2;BY;A91A1;:T=24: GOSUB1S:LPR INTGL ;Ff;A1;Q9; Al;BA IALI 
BI\;AL;AQ;AL;A9 ;AS; A21Al;A2; QA; Q2;E9J;E0;G9J;FI;CG1Ff;CG;F81CGIFBI G 
K;FA;P1P;P; GL;FA;GL;FA;GL;Bf;E9J; GfJ;1!0;HG1lf0 1HSIHUIZ4;HUIHS;EI1J;Q6 
;1\G;BI; CG;F";CG;FI:GL;FA;GL;FA;P; P;P; GL 
3240 LPRINTS2; BYIA91A1;:T=23:GOSUBlS:LPRINTGL;FAIGL;FAIGli;FI1J;Q91 
A2;Al; A2;P;P;GL; FA;AL ; BA ; AL;BA ;M. IAQ;AS; Q9;P; P;P; P1P;QB; Q6;GLIFA 
; GL ;FA;P;P;P; GL 
325 11J P3=Al+A 2+Al+A2+A1+A2 : LPRINTS2;BY;A9; Al ;:T•22:GOSUB15:LPRINT 
Al;A2;Al; Ef6; El ;E";Gf6;Ef6; G"; Ef6; C";E9J; Q7 ;A2;AL;BAIGL;FA;P;P;P; GL;F 
A; QS ;AD;AS;BI\;GL; FA;P;P; P; P;P;P3;P3;P3 ;P3;Al;A2; GL;FA; GL; FA;P; P; 
P; GL 
3260 LPR INTS2; BY: A9; A1;: T=23 :GOSUB1 5 : LPRIN1'P); AS; A2 J AS; A2; A1 ;AS; 
P; P; P; P; GL; A2;AS;A2;AL; BA ; :T=l4 :GOSUB3211J 

UJtiltf # roNiltwJI 



ow you can run programs such 
as WordStar, dBASE II, 

SuperCalc, MaiiMerge and vir· 
tually thousands of other CP/M
based programs on your TRS-80 
Model Ill. 

CP/M 2.2 is the industry stan· 
dard operating system that gives 
you access right now to over 
2 ,000 off-the-shelf business pro
grams. 

Our plug-in Shuffleboard Ill 
comes with 16K of RAM, giving 
your Model Ill the power of full 
64K CP/M 2.2 without inter
ference of the ROM or video 
memory. In fact, the Shuffleboard 
will appear transparent in the 
TRS-80 mode and will not inter
fere with any DOS operation. 
READ and w I I sbome, 
Xerox and IBM personal 
computer software plus manv 
rnore pop I o ·mat 

Unfortunately, there is no stan· 
dardized CP/M format for 5'14" 
diskettes. But we have developed 
a way to READ/WRITE and RUN 
standard programs under the 
following single-sided formats: 
Osborne 1 SID, Xerox 820 SID, 
IBM PC* DID for CP/M 86 only, 
Superbrain D/D, Kapro II D/D, HP 
125 D/D and TeleVideo DID. 
"Will Read and Wri te Only. 

Easy p1ug-m Ins m. 
It's so simple. The Shuffleboard 

Ill plugs into two existing sockets 
inside your Model Ill. There are no 
permanent modifications, no cut 
traces and no soldering. You'll be 
up and running 
in minutes. 

& MariMerge are tredemark• of MrcroPro. 
I Is a trademark of SOJKIM. 

New Products. 
80x24 \ ) Features 

dual Intensity screen, programmable 
cursor control for block, underline f, 
blink rate, on-board bell with audible 
keyclick . battery-operated real time 
calendar/clock. full ASCII character 
set plus 256 special character 
graphics, dual RS-232 outputs and 
composite video output. 

Now 
you can access 5 lf• H and 8 n floppy 
disk drives in any combination up to 
4 drives of SID density, SID sided. 
Tap into a wealth of CP/M software 
which comes on an IBM 3740 format 
or Pickles f, Trout CP/M for the Model 
II. 

SOF'T\11 Additional CP/M soft· 
ware programs are available. Call or 
write for details. 

OEM and DEALER Inquiries 
Invited. 

dBASE II Is a trademark of Ashton Tate. 
CPIM Is a trademark or Dlgrtal Re•earch 

~~ 
The Shuffleboard Ill comes fully 

burned-in and tested complete 
with 64K CP/M 2.2 and MBASIC 
80 interpreter, plus software 
manuals and a first class user's 
manual- with a 1-year limited 
warranty and 15-day no-risk free 
trial -for only $299. 

e n f ebo1r Ill at 
I 

Once you see what the Shuffle
board can do for your Model Ill 
you'll want one at once. If your 
dealer does not yet stock the 
Shuffleboard have him give us a 
call. Or send check, money order, 
VISA or MASTERCARD number 
(sorry, no COD's) plus $5 shipping 
per board ($17 outside the USA & 
Canada)* directly to the address 
below. Cal. residents please add 
sales tax. Credit card purchases 
can be phoned in directly and 
we'll ship from stock. 
( 
• Air mei l shtpments to Cenede (,ell other 
countries 

14668 Doollttt. Drive San Leandro, CA 945n 
(415) 483-1008 

...-461 

TRS·80 i s a trademark ol Tandy Corporation. 
IBM ts a trademark ol IBM Corporation 
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A uintenance tool for •CMO• 
files. Allows you to append 2 
or .are files. reorganize. and 
offset. Extract LIB ~ers. S40 

Z-80 asselbler/editor supporting a 
nested •acros. conditionals. and 
includes. PRO-CREATEs a powerful ~ 
tool that is easy to use. $100 ~uu; 

Transfer files directly to DOS 
6.0 fra- selected CP/M .edia. 
PRO-CURE supports O.ikron. IBM. 
Kaypro. and Osborn fo~ats. SSO 

A 4-functton utility package 
that is loaded with power: 
DOCONFIG; MEMOIR; PARMDIR; and 
SWAP. A .,st for JCL users. $40 

An on-line quick reference card ~ 
at your fingertips. Screens for 
DOS and BASIC. Create your own ~ 
custa- HELP files. too. $25 

This is the LC C-language 
c01piler now ca.patible with DOS 
6.0. LC includes the PRO-CREATE 

____ __, ucro-asselb ler package. SlSO 

your own partitioned data sets. -
A utility to build and uintatn ~ 

Collect •any SNll f i les into ~ 
one and save disk space. S40 

A block-graphics screen editor 
which is used to create graphic 
iqges for BASIC. asselb ler 
progra.s. or printing. $50 

U.S. Shipping : PRO-LC. S5; PRO-CREATE, S4; Al 
others S2. COO add Sl.SO. VISA/MC/CHOICE. 

MI SOSYS 
P.O. Box 4848 - Dept M 

Alexandr i a, Virginia 22303-0848 
703-960-2998 

LOOS is a trademark of Logical Systems, Inc. 
TRSDOS is a trademark of Tandy Corp. 

~- riUftTMm 
FRICTION FEED for your EPSON 

MX-80 or RX-80 
• Converts your printer to friction feed 

of SINGLE SHEETS or ROLL PAPER. 

• Fits other printers based on Epson models 
(IBM PC, Commodore , H-P Dot Matrix. etc .). 

• Simple installation; all you need is a 
screwdriver (no soldering).fm~~~~. 

• Tractor Feed remains 
undisturbed. 

ADO $2.00 FOR SHIPPING 
CA Resodenls aoo 6% sales tax 

MONEY lACK GUARANTEE • QUANTITY RATES AVAILABLE 

MICRO-GRIP 
3184 DUMBARTON AVENUE, DEPT. 80 "" 1111 

• 
SAN BERNARDINO, CA 92404 

PHONE (714) 1M 8643 II$ 

~0000000000~~~~~~~~~~~~ 
• 
0 
• 
0 . 
0 

• 
0 . 
0 
• 
0 
• 
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• 
0 . 
0 . 
0 
• 
0 
• 
0 . 
0 
• 
0 . 
0 
• 
0 

• 
0 . 
0 

'1111 ILYIMII a.uta. M 1111 

LOll I t 
NOW: 

tan 1. 3. nl .. CllfRTlllE!! 
[JJ IH 2. 2 and 3. B CllfR1lllE! ! 

SOON: 
lilt HS~ lnd [JJ/H-&i IDFRTlBD.ITY!! 

PU!i ldd up to 1 Hlglbtjte of Rfl4! ! 
Hi" 5pad RfllliS1( i I COli i ng! 

SVSTEHS START AT $1999 
Inc I udn: UIIIJ~•. Hi~ .. Gran Hani tor . One 

0 . 
0 . 
0 . 
0 . 
0 
• 
0 . 
0 . 
0 . 
0 . 
0 . 
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327, LPRINTS2;BY;A9;A1;:T•44:GOSUB32' 
328, P3-GK+F8+GK+F8+GK+F8:GOSUB76' 
329, T=13:LPRINTS2;BY;CE;Ql;:GOSUB15:LPRINTSA;S8 ; BY;CF;Ql;:GOSUB 
32, 
33~, P3-AL+BA+AL+BA+AL+BA:GOSUB76' 
331, P•E'+G'+EIJ+GIJ+E,+G9:TE44 : LPRINTS2;BY;A9;A1; : GOSUB15:LPRINTE 

' 399, OOSUB9Jl 
41,. CY•"BLUE":GOSUB35:GOSUBS:P•P1 
4J2' T•44:LPRINTS2;BY;A9;Al;:GOSUB4'f 
4JJ3JJ T•22 : LPRINTS2;BY;A9;A1;:GOSUB15:LPRINTCL;FA;CL;FA;CG;F8;CK; 
F8;CK;F8;CG;F8;CK;F8;CG;Ff;CJJ;F8;CK;FA;CL;FA;CL;FA;CL;FA;CJ;FIJ;C 
G; F8;CK; FA;CK;FA;CL; FA; _:T=16 :GOSUB41JJJ 
4JJ4JJ TE22 :LPRINTS2;BY;A9 ; A1;:GOSUB15:LPRINTCK;F8;CK;F8;CK;F8;AG; 
A8;AG;A8;A4;A2;Q7;EIJ;CG;FA;CL;FA;CK;~;QJ;Al;EI;C1;E2;C1;F2;CS;F 

A;CL;FA;:T•14 :GOSUB4JJJ 
4JJSJJ. T-2l:LPRINTS2;BY;E4;Ql;:GOSUB15: LPRINTCL;P8;CG;EJJ;Q2;:T•l5: 
LPRIVTS6;BY;Dl;Ql;CJJ;FJJ;CG;FJI;CG;F8; :GOSUB4JJJJ 
4JJ6JJ LPR-INTS2; BY;Al;Ql; P; P;CL; FA;CL; FA;CG; FJJ; SA;SJ; BY; BA;Ql; Ell; E 
JJ;EJJ;EJI;CJJ;Ef;CJI;FI;CIJ;FJJ;CG;F8;P;P;P;C,;A2;AL;BA;CL;FA;CIJ;A2;A5 
;A2;AL;BA;S6;BY;CR;Q4;:T~l3:LPRINTE,;C,;F,;CG;F8;CK;FA;CL;FA;:GO 

SUB4'JJ 
4JJ7JJ LPRINTS2;BY;Al;Ql;P;P;CL;FA;CL;FA;Q2;S2;BY;BS;Ql;STRING$(57 
,1)Q5;S3; BY;AU;Ql ; P;P;P;P;AL;FA;CL; F,;CJJ;A8;S7;BY;CL;Q5;:T•l3:LP 
RINTAG;FIJ;:GOSUB4H 
4JJ8~ LPRINTS2;BY;CQ;Q1;P;P;CL;PA;CL ; FA;CL;QA ; STRING$(7,85)CK;~ 

CG;STRING$(12,64)CG;CG;CK;CK;STRING$(7,85)CG;CG;CIJ;~;Q5;C,;C,;C 
JJ;CJ;CG;STRING$(5,85)Q2;53;BY;B4;Ql;P;P ; P;CL;FB;CG;F8;CG;F8;CG;F 
8;CIJ;Q2;Al;Al;QS;S7;BY;CF;Q2;EJ;CJ;EJJ;CG;FA;:T=l2:GOSUB4JJ 
4JJ9JJ LPRINTS2;8Y;B4;Ql;P;P;CL;FA;CL;FA;CL;Q9;AS;STRING$(5,85)Q4; 
53;BY;84;Ql;CL;CL;CL;CL;AL;AL;AL;AS;A5;AS;STRING$(1Jl,l)STRING$(6 
,5)AL;STRING$(7,85)Q2;S3;8Y;B4;Q1;P;P;P;CL;BA; AL;BA;A5;Q6;G,;GI; 
QS;S7;BY;CF;QS;Al;FA;:T•l2:GOSUB4~ 

41H LPRINTS2;BY;B4;Q1;P;P;CL;FA;CL;FA;CL;Q9;CL;CL;CL;CL;CK;CK;C 
K;A4;A2 ; A2;S2;BYJBAJQl;Al;A1;Al;A5;AS;STRING$ (9,85)STRING$(7,8J) 
CK;CK;CL; CL;CL;CL;CJJ ; C,;Q8;CJJ ; CG;CL;Q2;53;BY;AO;Ql;P;P ; P; CL;FA;C 
L;FA;CL;BA;S9;BY;CF;QJ;Al;BA;CL;FA;:T•l2:GOSUB41f 
411JJ LPRINTS2;BY;CQ;Ql;P;P;CL;FA;CL;FA;CL;Q9;STRING$(5,85)STRING 
$(8,2l)Q6;AK;AK;CK;CX;CG;CG;STRING$(7,8S)CK;CK;~;Ql;Al;C5;C5;Cl 
;Al;Al;Q7;A4;A5;AL;CL;Q2;S3;BY;AU;Ql;P;P;P;P;CL;AQ;AS;A2;Q2;S7;8 
Y;CL;Ql;Al;A2;A5;A2;AL;BA;:T=l3:GOSUB4JJJJ 
412, LPRINTS2;8Y ;CQ;Ql;P;P;CL;FA;CL; FA;CL;Q9;STRING$(11,64)QA;QS 
;STRING$(8,64)Q9;STRING$(6,64)Q9;C,;CJJ;CJJ;C,;Q2;53;BY;BA;Q1;P;P; 
P;P;P;AL;AQ;AS;A2 ; A5; A2;A1;A2;Al;A2 ; Al ; A2;S2;BY;D7;Q6;A2 ;AL;BA;C 
L; BA;CL;BA; :T-15 :GOSUB41fll 
413JJ LPRINTS2; BY;A.I;Q1; P; P;CL; FA ;CL; FA; Q2; SA; 55; BY ; BG.; Ql; :Tz7 :GO 
SU815:LPRINTCL;F8;Q4;S2;BY;D1;Ql;BJJ ; Ef;Cf;FJJ;CJI;F,;OG;FB;CG;F8;C 
X; FA; :T-14:GOSUB4lHI 
414JJ LPRINTS2;BY;Al;Ql;P;P;CL;FA;CL;FA;Q2;SA;SS;BY;BA;Q1;P;P;P; P 
;CL;FA;CL;PA;CG;FIJ;CO;PJI;Cf;FJJ;C,;FJJ;CJJ;FJJ;CG;Pf;CG;FJ;S5;BY;CL; 

Ql;C,;EJJ;CK;FA;CL;FA;:T=13:GOSUB4lHI 
415JJ LPRINTS2;BY;AO;Q1;STRING$(16,129)A1;A1;Al;Al;Q4 ; SA;BY;BG;Q1 
;STRING$(13,1)QS;STRING$(6,1)STRING$(24,129)S8;BY;CL;Q1;Al;A1;Al 
;STRING$ (82,129) 
4241 T-8:GOSUB1,:LPRINTTAB(38)BY;AO;Q1;A4;A4;AU;AU;AU;AU;STRING$ 
(li;4)AU;STRING$(6,63)AU 
499JJ GOSUB9J 
SJJI CY•"GREEN":GOSUB35:Tm12~GOSUB1J < 

512~ LPRINTS6 ; BY;CJ;Q4;STRING$(~63)BO;BS;AF;A3;A1;~;A8;80 ; 80;B 
0; BG; BG; BJJ; Bl; BV; BV; BV; BV; BG; ~;.Q4JBG;BH;BJ 1 BV; 80; 80;BS;Q8;BJJ; BJI 
;BH;BV;BV 
513J LPRINTS6; BY; BV;Q4; Z7 ;AV;AF ;AJ ;AliEl;CJJ;~;A1;A1;A7;AJ;STRIN 
G$(li,l)A3;AF;Z2;AV;AF;E7;AF;AF;A77A7;A8;A8;A7;A7;E7;EF;Z2;BV;DV 
;DV;OV;BH;BH;A1;A3;BV;Z4 
5141 LPRINTS6;BY;BV;QS;HS;HU;Z8;Z4;HH;HliGI;H1;GIIHl;AJ;G7;H7;Z7 
;Z7;AV;BV;AV;BV;STRING$(5,252)HO;HO;HO;HO;STRING$(7,241f)GJ;Ef 
515J LPRINTS7;8Y;AU;Q1;STRING$(31,128):T•S:GOSUB111 
521~ LPRINTTAB(38)BY ;AR;Q4;A1;A1;A3;A7;A7;AP;AS;80;80;DJ;G~;HS;D 

U;DU;BV;BV;AV;AF ; AF;A7;A7;A3;A3;Al 
52211 LPRINTTAB(37)BY;B2;Q4;A8;AS;BS;80;DG;Hf;G~;GI;Gif;HJJ;Gif;Q8;A 
l;AJ;AP;BV;HU;HS;HP;HI;H4;G8;EG;~ 

523~ LPRINTTAB(39)BY;AH;Q6;A1;A7;DV;HT;HR;HM;HC;GO;PG;D~;Qf;EIJ 

524J LPRINTTAB(39)8Y;A8;QS;EG;B.;CJ;E~ 
599J GOSUB9J 
61,_ CY•"DRESS" : GOSUB35:T•l3:GOSUB1J 
6131 LPRINTTAB(27)BY;AT;Ql;A1;Al;Al;AJ;AJ;A3;A3;A6;A6;A6;AF;AF;A 
V;AV;BV;BV;BV;BV;DN;ON; BJ;AT; AP;AD;AE ;A7;A7;AJ;Al 
6l4JJ LPRINTTAB(26)BY;B7;Q5 ; A8;80;DG;GJ;HS;GJ;HO;HG;El;AV ; DV;HS;H 
G;Hf;HJ;G~lEIJ;EI;EJJ ; EI;E1;GI;Hf;HG;HG;HO;HU;BV;BV;EF;G1;HG;BS;AF 
;AJ 
615JJ LPRINTTAB(27)BY;B1;Q4;BG;DS;H7;ZJ ; DS;AO;AO;STRING$(6,8)Gif;G 
J;AV;DO;GJ;DG;Al;El;ZJ;AF;AP;HS;HJ 
616JJ LPRINTTAB(29)BY;AK;Q1;AO;AS;AS;BU ; BV;BV;Z2;DV;DV;AV;AV;Z2;H 
H;HT;HE;E6;A3;Al 
6171f LPRINTTAB(29)BY;AQ;Ql; Al;A7;A7;AF;AV;BV;A3;Zl;HO;HS;HU;Z2;H 
S;HU;Z2;GF;C7;FJ;GG;BG;BG;AS;A8;A4 
618JJ LPRINTTAB(29)BY;AR;Q1;Ef;EII;HJ;HG;HS;HJ ; GI;HJ;HS;A3;A1;A6;E 
7;Zl;DV;D7;BM;GC;HM;HU;Z2;DV;BVIAV;AF;A3 
61911 LPRINTTAB(24)BYIAI;Ql;AI;AF;DV;BU;AO;AS;AS;A6;A7;A7;AE;AE;A 
3;A1;Al;Q3;S1;BY;B4;Q4;Al;A1;A3;Al;Al;EJ;E,;E,;GJ;GJ;DJ;BG;DJ;EJ 
;HG1Hif;GJ;DO;AU;A7;A1;HG;BG;AU;E71H3;HG;HO;HU;Z2;DV;AV 
62lHI LPRINTTAB ( 23) BY ;C4;Q1;Al; A3 ;A7 1 AF; BS; HG;G7; DG; Gl; AE; 80; Hf,J;A 
1; Al; Ef; EJ;AS; A7 ;GJ;Gf; EI;CJJ; A3; STRING$·{5, 32)AO; AV ;AV; AV; HO; HG; H 
O;HS;Z1;H,;DG;BO;AE;AE;A7 ; A3;STRING$(5,1)AF;A3;Al;A3;A7;AF;A7;A1 
;A7;AV;BV;Zl ; AJ;E3;G7;H7;Z2;DV 
6211 LPRINTTA8(23)BY;CJ;Q1;HO;HO;H0;80;80;DO;HO;STRING$(5,56)DU; 
HO;STRING$(6,14)HU;HU;BU;AU;A2;STRING$(6,1)AU;STRI~$(11,14)ES;H 

S;HS;HS;BV;BO;HG;HG;DG;DG;DG;HG;HJ;HJ;HJ;GJ;Gif; Gf; EJ;Ef;EJ 
6221 LPRINTTAB(3l)BY;AS;Q2;A1 ; A3;AJ;Al 
623, LPRINTTAB(2f•l BY ;"A6;Qi..;A1;A1;Al;Q3; 53; BY ;AJ 1 Q4;A1;AF;AS;DO;G 
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0;E~; E~; G~; G~; D0; D0; BG ;AO ;AS ;AE ;A 7 
62 4~ LPRINTTAB ( 2S ) BY ; AI ; QS ; A3 ; AV; liS ; G~; G0; H0; H~; DG ; DG; BO ; OJ ; BV ; A 
U ; AS ; S 2; BY ;AI; Q3 ; G0; G0; G0; G0; D~; BG ; AO ;AF;A3 ; Q6 ;Al 

62 5~ LPI<. INTT.'\8 ( 24) BY ;AO; Q1 ; E0; E0; H0; H0; DG ; DG; B0; B0; B0; BO ; H,0 ; E0 ; Q 
S ;Al;AF ; DO ; H0; E~; Q2 ; SJ ; BY ; A4 ; Q3 ; Z2 
626 .0 LPRINTTA6(26 )6Y ;A6 ; Ql ; A2 ; A2 ;A2 ;AE ; BS ;H0; S4 ; 6Y ; A3 ; Ql;Al ; Z1 ;H 
F 
6990 GOSU 699l 
700.0 CY="60'illErt": GOSL:6J5 : P=A3+A 7+A3+A 7+A3+A 7 
7~0S LPRI NTBY;AU; A1 ; Q3 ; AS;A 3 ;A7 ; :T=46 :GOSU B1 S: LPRI NTA3 ; A7 ; A3 ; A5 : 

X=0 
701.0 X=X+l : LPRINT6Y ; A6 ; Q4 ; CL ; Z2; SD ; S6 ; BY; A4; Q2 ; Z2 ; CL : I FX(3 1THEN7 
019.1 
74 9,0 P=::>0+DG+::l0+DG+D0 +DG : LPRI NT6Y; AU; Al ; Q3 ; CG ; 11.0; HG; : T=46 : GOSUB1 
S: LPRINTD~;HG ;H.0; CG 

749S GOSU 690 
7SD.0 CY="6L.'\CK": GOSU6 3S: T=6 : GOSU61,0 
756 .0 LPRINTS4; BY;D1; QS;AF ; BG ; CO; FA; EL ;EA; E4;El; STRI NG$ (75 ,1 29)Cl 
; C1;C1;Bl;6l ;Bl;AH;AH;A9 ; A7 
7 57.0 LPRINTS4; BY;Ol; QS; Z1; Q3 ; DV;E,0 ;EV ; 6,0; STRI NG$ (5 , 64)C1; STRING$ 
(57,66 )C1;C,0; C9J; C,0 ; C9J; DV ; C9J; DV ; STRI NG$ (11, 64 )DV; Ql; Z1 
7S8.0 GO SU 67,09J : LPRINTBY; CQ ; Q4 ; DV; E0; Q4 ;Al ;A2 ; A4;A8 ;AG; STRI NG$ (9 , 3 
2) AG;AG;A8 ;A4;A2 ;A1; QA;AE;AO;AG;AG;A3 ; A6 ;A4 ; Q3 ;AO; BG ;B,0;A3 ; A6 ;A4 
; Q8 ; HO;A7 ; Q3; Z1 ;:GOSU B72.0 : LPRI NTQ1 ; AV; D9J ; EE ; EH ; EH ; EH ; EE ; D0; AV ; : G 
OSUB73,0: LPRI NTQS ; S3 ; 6Y ; A8 ; Q5 ;A1 ; A2 ; A2 ; Al 
759 .0 GOSU B7,0.0: LPRINT6Y ;AU; Q3 ; AF ;HG; Q4; DV; E0; QA; Q8 ; E,0 ; DV ; SS;6Y;AU 
; Q5; Zl ; QJ ; Zl ; : GOSU B72.0: l,PRINTQ2 ; E3 ; C4; 64; B4; B4; C4; E3 ; Q2 ; Zl; : GOSU 
B72,0 : LPR INTQ5 ; S3 ; BY ; A8 ; Q5 ; G9J ; B9J; 69J; G0 
76.0.0 GOSU6741/l : LPRI NTQ3 ;Al; Al ; A1 ;HH; AE; A2 ;Al;Al ; 0 1 ; HG; D,0; Q7 ; Al ; A2 
; A4;A8 ;AG;H,0; Q7 ; A3 ; A4; STR I NG$ ( 5 , 8 )A4;A2 ;Al; Q4;AV;B,0; C0; STRING$ (6 
, l28 )C,0; BO ;A7;:GOSU6721/l: LPRINTQ3 ; Zl; : GOSU B729l: LPRI NT01;HO;A6 ; DI ; 
E9; E9; E9; DI ; A6 ; HO; : GOSU671.0 
76Ul GOSU 674 .0: LPRINTQ3 ; E,0; C,0; B.0; STRINGS ( 5 , 16 ) lil ; BU ; 6,0; Q3; BU; C2 ; C 
1; El ;1\2; A4; A4 ;A7; Q6;A3 ; A2 ; HU ;A 2; Al ; Al ; AO; AO; Q4 ; A3 ; liS ; BG; B8 ; 64; H4 
; AK; AT; G6; G,0; Ql; A 7 ; AS; AS; A9 ; AG; H0; :GOSU B72.0: LPRJNTQ2; :GOSUB7 3.0: P 
=AG+AV:T=S : GOSUB1 S : LPRINTAG; Zl ; Q1; Zl 
762 .0 GOSU 674,0: LPRINTQ6 ;A1; A7 ;A4;A 2; 0P ; E6;A1; Q9 ;A8 ;6K; G4 ;A4;A4 ;A8 
;A8 ;AG;AV; Q1;E1; C,0; C7 ; C8 ; CG; 69J ; Q2 ;BG ; C9;EA;AK;A8 ;A7 ;A4 ; A3 ; DV;E9J; 
QS ;BG; CG ; EH;AE ;Q2 ; ~ru ; Q2 ;: GOSUB739J : P=A4+Z l :T=6 : GOSUB1 S : LPRINTQ1; Z 

1 
763.0 GOSU 67 4,0 : LPRINTQ6 ; FI/l ; OI/l ;AG; A8 ; E4; C2 ; Fl ; Cii ; B7 ; AO; A8 ; A4; A2 ; ST 
RI NG$ (8 , l)A 2 ;A6 ; DO ; E0 ; C.0 ; F,0; EG ; C8 ; HG;AG; A8 ; A8 ;AF ; AF ; A8 ; E8 ; C8 ; CG ; 
D9J; G,0 ;C,0 ;E9J; E9J; C4 ; CA; CA ; D I ; DS ; CI/l ; E~; Q2 ; : GOSU67 211J : LPRINTQ3 ;: GOSUB 

73.0 : P=A2+Z1 :T=6 : GOSUB15 : LPRI NTQ1; Z1 
764 0 GOSUB7,011J: LPRI NTBY ; CQ ; Q4 ; HS ; A2 ;Al ; QA ; Q2 ; AE ; AI ;6J ; B2 ; Bl ; H2 ;A4 
;H8 ;AO; QA; Q3 ; C0 ; F0 ; CI1J ; B0 ; G,0; STRJ NGS(5 , 2) A4 ;A4 ;A4;A4; A8 ;A8 ; A8 ; A8 ; 
AG ; AG ;AG ; 6~ ; CI1J; E0 ; QJ ;: GOSUB730 : P=Al +Z1 : T=6 : GOSU61S : GOSUB7211J: LPRI 

NTQS ; 53 ; BY ;AJ ; Q3 ; A1 ; A2 ; A4 ; AS ; ST RINGS (7 , 16) A8 ; AS ; A8 ; A4 ; A2 ; A1 
76S 0 LPRI NTS4; BY ; D6 ; QS ; G0 ; D0; BO ;A6 ; Z1 ; : GOSUB7211J: LPR JNTQ7 ; E0; E~; C 
0; STRING$ (19J , 6S )STRI NGS ( l0 , 66) C4; STRINGS ( 5 , 69) ES ; ES ; ES ; E5 ; E9 ; STR 

ING$ ( S , 1 38) A I ; SI'R ING$ ( 5 , 2,0 ) 64 ; 
76S1 LPRINTSTRI NGS (7 , 41 )C9 ; CI ;CI ; CI ; CI ; CN; CK; EN; F4; H4 ; C4 ; C8 ; C8 ; C 
8 ;CE ; C9; C8 ; CG ; CG ; CV ; CG ; DG ; C0; C0; C .0; G~ ; QS ; SJ ; BY ; B6 ; Ql ; 6V ; G0; Q2 ;A3 

;A2 ;A2 ; A1 ; Q2 ; BO ; C4 ; CE ; BS ;AG; Q4 ; G0; BG ; AD ; A2 ; A1 ;A1 ;A9 ; A9 ;A6 ;A6 ;A4 ; 
A4 ; STRINGS(6 , 8 )A7 
766.0 LPRI NTSS ; BY ; CQ ; QJ ; Z1 ; F1 ; FV ; FG; FC ; FV ; F1 ; Fl ; F1 ; F1 ; F 2; F2 ; F3 ; F2 
;B2 ; C2 ; C2 ; STRING$(8 , 68)STR ING$(6 , 136)EG ; EG; EG ; EG ;AG; AG ;AG; STRI NG 
$ (7 , 32) STRING$(7 , 64 )STRING$( 4 , 1 28 )QA ; Q2 ; 1i~ ; B~ ; H,0 ; Q7 ; Z1 ; Q3 ; Z1 ; QS ; 
7661 LPRINTS4 ; BY ; BG ; Ql ; HG ; AE ; Al ; Q1 ; G~ ; D~; D,0 ; H0 ; G0 ; Q2 ; B0; AG ;D0 ; Q4 

; Al ; A2 ; AO; D0 ; E0 ; E0 ; G0 ; AG; AG; AG ; AG; B.0 ; B0 ; B,0 ; B0 ; C0 ; D,0; CG ; E8 ;ES; A2 ; 
A2 ;A2 ; A4; A4 ; A4 ; A8 ; A8 ; BI1J; E0 
7670 GOSUB7S0 : LPRINTQ1 ; Al ; HU ; QJ ; S9 ; BY; AI ; Q9 ; E0 ; DV ; Q2 ; Z1 ; QS ; S4 ;BY 
;AJ ; Q3 ; Gl ; B2 ;B2; 61 ; 60 ; B0; STRI NG$( 9 , 32)D0 ; G0 
768 .0 GOSU B7S0: GOSU B720: LPRINTQ4; S9 ; 6Y; AI ; QA ; H0 ; B0 ;6,0;H0 ; QS ; S3 ; BY 
; AI ; Ql;Al;A2;A4;A8 ;AG; B0; C0; E0 ;Al ; A1; AJ ; E4; HG; QS ; S3 ;BY;A3 ; Q1 ;E0; 
DV ;A1 
7690 GOSU67S0: LPRINTZl ; Q5 ; SA; SS ;6Y; BF ; Ql ; E0; C0; B0;AG;AG;AG; B0; C0 
; E.0 ; C.0; F0;AG; AS; A4 ; A4; A8 ; AG; A8 ;A4; A2; A1 ; QA ; Q2 ;A l ; 1\2 iA4 ;AQ; H1;.E0; 
E0;C0;60;AG;A8 ;A4 ;A2 ;A1 
77.00 LPR INTSS;BY;Al; QA;E0;E0; E.0;E0; QS ; SA; S8 ; BY ;B4; Q3; E0; C0; DU; B1 
;B0;B0;B0; BO ;B7 ; B0 ;B0; C0; E0; QS; E0; C0; B0;AG;A8 ;A4; A6 ;AE;AU;FS ;BO; 
Q5; S8 ;BY;AJ; Q2 ; Al ;Al 
7710 LPRINTTAB (26)BY ;AU; Q6 ; G0 ; BO ;A7; A1; Al ; Al;H3 ;AV; STRING$ (17,1 ) 
S7;BY;AS ; Q3 ; Al ;A2 ;A 2 ;A4 ; A8 ;A8 ; AG; 63 ; C4 ; C4 ; EO; BS ;A 2; El ; El ;C0; C0;B 
0; AG; AG; AO;A8 ; A4 ; A4 ; A2 ;A1 
7720 LPRINTTA6( 27) BY ; A6 ; Q3 ; G0 ;G0; G0; G0; S9 ;BY ; B3 ; QJ ; AE ; AL ; B2 ; C3 ; C 
4 ;E8 ;AG; B1; B0; B0 ; AG ; BO ; G4 ; A8 ;A5 ; GQ; A8 ; A1;AH; AJ ; A2 ; EC; FG; G0; E1 ;A2 
;A4;A9;AI;B4 ; C8 ; EG ; H0 
7730 LPRINTTAB(3J) BY ; A6 ; Q1 ;A1 ;A7 ; A7 ; A] ; Al; A1 ; S] ; 6Y; B0; Q5 ; EF ; CF; F 
8 ; CO ; F8 ;AN;AQ;AS;A2 ;A1 ; A2; A4 ;A1 ; E2 ; HT ; E2 ; A4;A9 ; AI; B4;C8 ; EO;B8 ; C8 
; E8 ;E8 ; A8 ;AF 
7740 LPRINTTAB(2 2)BY;AI ; Q4 ;AJ ; STRI NG$ (S , 7 )A3 ;AJ ; Al ;Al ; QS ; S7 ; 6Y ;A 
I ; QS ;Al; AF ; Z4; 1-ru ; HO ; HG; QS ; S2 ; BY; B0; Q5 ; Z2 ; A4 ; 114; AU; HJ ; A I ;AU; EC ; CC 
; FC ; GS ; CC ; ES ; BC ; CC ; EC ; EC ;AU; B1 ; STRING$ (S, 64 )AV;A8 ; Zl 
77S0 LPRI NTTA6 ( 22 ) BY; AO; Q4 ; G0; H0; HG ; HO ; 1-ru ; ZS; A3; A1; A1; Al ; A7 ;AV; B 
O; BG ; Q3 ; SS; BY; AI ; QJ ; G0; D9J; BG ; BG ; AO;AF;AF ; 6V; ZJ ;HO; G0; Q3 ; S3; 6Y; B0 
; QS; liS ; HS ; AK;AK;AK; HK; STRINGS (14, 20 ) STRING$ ( S , 148) AK; AJ<; HS 
7760 LPRINTTAB( 23 )6Y ;AO; Q4 ; E0 ; G0 ; H0; HG;HO; HO ;HS ; Z2 ;BV;AV;AV;AF;A 
F;A7 ;A7 ; A3;A3 ; A3 ;A 3;A2 ; S4; BY ; AD ; Ql ;A1;A3 ; AF ; AV; BV;6V;DV; Z3 ;HS ; HG 
;E0 
777 0 LPRINTTAB ( 24 ) BY ; AI ; Q7 ; E0; G0 ; H0 ; IIG; HO; liS ; liS ; liS ; HG; H,.0 ; E0; Ql ; S 
4 ; BY ;A9 ; Ql ; HG; liS ; 1-ru ; 1-ru ; HU ; HS ; HO; HG ; G0 
7799.1 LPRINT : LPRINTTA B(16)EY ;CG ; DS ; DI ; DG ; DS ; OK ; DL ; 01 ; DC ; Sl ; CD ; DF ; 
DK; 09 ; DF; OE ; EX 
780.0 IFNY()AFTIIEN7820 
78 10 LPRINT : LPR I NTTA6 (40 )NY; AR; CJ ; Al ; C2 ; CP ; BQ ; S1; CB; C1 ; CC : GOT079 

90 
7820 T=3 :GOSU B10 : LPRINTTAB(40)NY ; C2 ; 0P ; BQ ; Sl ; CB; D1; DC 
7990 GOSUB90 
8000 CY= "DONE" : GOSU B3S 
8009 ' NOTE : ADD STATEMENTS 8990-9195 OF PROG RAM LI STI NG 1. 



CHILD'S PLAY 
AN EDUCATIONAL PROGRAM FOR CHILDREN AGES 2 TO 7 YEARS 

Tors mactune ianguage program contatns last animation, sound eHects. tunes. and 
speech. The speech has two optrons rt can be generated by computer or by a VS tOO 
speech synthesrzer (Speech ootrons oescrtbed tater ) The program rs easrty controlled by a 
frtenoty menu·man who potnts to the optrons that may be chosen . The marn menu contarns 
four sectrons. • Learn the Alphabet • Learn to Count • Learn Shapes • Learn Words 
Each section con tams three subsectrons whrch can easrly be manrpulated . grvrng twelve 
games rn all The menu setectron rs accompanred by a drfferent nursery rhyme tune lor 
each menu 

LETTERS 
Thrs optron allows the chrld to select letters at random. match the current letter drsptayed. 
or type rn the ne~t tetter When a correct response rs grven . an anrmatron assocrated wrth 
the tetter moves across the screen. e g . Z tor Zebra The computer says the letters also 

NUMBERS 
Thrs opt.ron allows the chrld to select the numbers zero to nrne at random. match the current 
number drsptayed . or type rn the next number Men walk out on the screen eq~at to the 
number chosen Thrs sectron also contarns speech. 

SHAPES 
Thrs sectron allows the chrld to control the menu·man. movtng shapes from the lett hand ot 
the screen to the rtght hand ol the screen The lrrst level allows the chrld to prck up shapes 
usrng the spacebar The second level . rn addrtron. allows the chrld to control the menu·man 
wrth the arrow keys The thrrd level puts a small ' Bee on the screen whrch the chrld must 
avord whrle manrpulatrng the menu·man and shapes. 

WORDS 
Thrs l tnal sectron allows the chrld 10 type rn letters to torm words The trrsttevet Jsks tor a 
word to be rn. then to oe repeated before another word can be trted The second level 

prompts the chrld wrth a word whrch must oe matched before an anrmatron writ appear on I 
the screen The last level shows the anrmat1on on the screen Then the chua must type rn 1 

the correct word before the next antmallon rs shown Thrs sectron contams speech also 
SPEECH 

The program can be bought as a stand·atone program wrth computer·generateo speech . 
whrch uses ·your' speaker ampltfter However . we have also made the program comoat1bte · 
wrth an 'Alpha Products VStoc· speech synthesrzer tor rmproved speech Qualtty (Thrs can 1 

be purchased from ·Alpha Products· subtect to avarlabrltty) fhe speech rs not avartabte for 
a t6K machrne 
Sottware avartabte tor the TRsao· Models 1, Ill . and IV. Also soon available tor the Timex. 
t6K tape (no speech). 32K tape 32K d1sk 48K diSk All programs lor $29.95 
_____ .J.!.!''!;!!!~s•Oen'.:_!.Od ~% sales 1~ COO aoa 52.0~ ____ _ 

Name Address 

Crty/ State/ Zrp ------ - --------------
Total Enclosed S (Allow 2 weeks to clear checks) 

Charge my VISA 0 MasterCharge l ) 
Card f Exp Date 

Srgnature - -------------=------------
INDIANA SOFTWARE GROUP. INC. ..- 352 

P 0. BOX 627 • COLUMBUS. INDIANA 47202 
TELEPHONE 812 372-4042 • TRSSO 1s a 

BCmicro TRS- 80 ' SOFTWARE 
Wute for our m~rad•ble 
catalogue ol o•er tOO 
pages conta~n•ng hun 
dreds of programs lor tM 
MOdel I and 111 Colour 

THE 
ONLY 

MAGAZINE FOR 
MODEL II a 16 
USERS 

Single Back Issues 
J')~ 

January 1980 to June 1980 . . 3.00 
Single back Issue 

July 1980 to May 1983 . 3.50 
Single back Issue 

June 1983 on.. . .. . . .. ......... 4.50 
Add $1.00 per magazine for shrppmg 

10 or more back issues 
add $7.50 per order for sh1ppmg 

Back issues• Attn Mail Order 
80 Pine St • Peterborough, NH 03458 

computer programs ava1rat,1e '" t ~ Fall Cata 
Iogue IS S5 00 refundable on your 111st oroer All 
50flware IS uncon<Mionally guatanteed lor t.fc'' 
Canad•an manufacturer and d•Stflbutor tor 
Mohmerx Ltd of Engl and 

OEAlERS WElCOME 

GAMES/DOS/UTIUTIES/ 
BUSINESS PROGRAMS 

• LOOS $1 59 95 • POWERMAIL PLUS 
·MULTIOOS $129 95 •AtRBUS 
•ACCEl4 $139 95 • OAT A WRITER 
•FRDGII s 23 95 ·DRIVER COMPILER 

•JUMBO s 4095 · eNIGMA 

FULLY SUPPORTED 
COMPUTER SOFTWARE 

"TttOt"''' '- ot Tt"'<< y CCNPOflhon 

JSOFT 

$1 99 95 
s .. 95 
$1 89 95 
s 43 95 

s 36 95 

,... I 7 

P.O Box 1437, WINNIPEG, Manl1oba R3C 2Z4 
(204) 942-0963 CANADA 

THOR symbol of new power for your Modell/111/4 Computer 
CALL 1-800-641 -3885 for orders only. For technical information or tn Colorado call 303·337-5909 

THOR INTERNAL MODELIII/4 
DISK DRIVES 
All the hardware and easy d orectrons to 1nstall one or 
two d~t•es-W, th TRsoos · -(NEWDOS· for dual 
dmes) 
Kit conta.nmg one lwo dr1ves 

S1ngre 40 
Dua 40 
Duat80 

THOR WINCHESTER 
DISK SYSTEM 

1 Drive 
$532 
$618 
$702 

20rive 
$752 
$818 
$952 

SPECIAL 
PRICE 

Onl' " '"' <l oves Pr p n udPS one <lr ve "" th NEW 
DOS 8C • asP and P<l""e' ~uPP ¥ S101 tor second 
drvp 

5 MegaDyte 
tO MegaDyte 
15 MegabytP 
20 MegaD)IP 

$t 449 
$ 1649 
$1899 
S2t 49 

Winchester/Networtt Unit 

WmS Western Mtcro Systems 
• 2760 South Havana. SUite S • 

Aurora . Colorado 80014 

THOR NETWORK CONTROLLER 
Connect up to :>54 omputer~ ot most any ma• e over 
as much as ~ leet o t cabl!" Share ~ to 60 mega 
by1es or more o t d1Sk storage Ca tor a<l<l11t0na .nfor 
mat,on and pr,ces 

THOR DIGITAL PORT 
1 ~ IN andt5 OUT - Eacn port a full 8 D•I S 
Connector to allach to MOdel 11111 4 ous-
Complete w1tn caDI~ and " ase-ReQu11es s •orrs at 150 ma 
.Assembled and testeQ 
For MOdel l Only S39 95 
F01 MOdel II 4 Onty S•• 95 

THOR POINT-OF-SALE SYSTEM 
Includes 16 t•nes ot 32 cnanoes or green scr~n mon•tor 
tadtustabte l ul l keyboard •o cnaracter per tone alpnanu 
mer•C punter an<J casn orawer Software to per t01m a11 
cash reg•s ter t uncllon~ such as automat•c poc.•no n\fen 
tor) control. and da1ly to tals Can p lug 'nto a MOdel Ill • or 
the THOR NETWORK 'l t799 

(P11ces Subject to 
Change Wtthout Notice) 

'TRSDOS 15 a trademark ot Tandy Corp an<l NEWDOS·80 1s a trademark of Apparat Inc 
..-231! Prtces are cash-V1sa MasterCard Amencan Express COD ava1lab e on request 

L.-----------------------oeaters enqutnes we,come ---------------------• 
,; ~ ust of Aewrtrsm on Page 307 80 Micro, November 1983 • 175 



REVIEW 

Data-base Duo 
by Wynne Keller 

I f you need the speed of an in-memory data 
base, read this comparison between Reader's 
Digest's ListMaker and SoiTrends' Promise! 

** 
LsMaker 
Reader's Digest 
Microcomputer Software Division 
Pleasantville, NY 10570 
Modelslandm 
$99 

Promise! (fonnerty Aidsplus) 
SoiTrends Inc. 
26111 Brush Ave. 
Euclid, OH 44132 
Mode~ I and m 
$129 

ListMaker and Promise! are two new 
in-memory data bases for the Models I 
and III. The programs are very similar 
in basic intent, but completely different 
in the way they accomplish in-memory 
data management. 

ListMaker isn' t a bad program. It has 
some nice features, including the ability 
to split and merge flies, change field lo
cations, and produce printouts that sup
port both text and data base records 
without a word processor. 

However, ListMaker can't compete 
with Promise!. Promise! loads more 
rapidly, has far better searches and data 
displays, is easier to add to and edit, 
prints ftles that don't fit in memory, 

·and manipulates flles and fields with 
great sophistication. 
178 • 80 Micro, November 1983 

In-Memory Data Bases 

In-memory data bases like ListMaker 
and Promise! have a smaller data-han
dling capacity than their big brothers, 
random-access data bases. That's be
cause any in-memory data .base main
tains all its data in the computer's ran
dom-access memory (RAM) as you 
work with it. When you finish working 
with the program, it saves the data on 
disk as a sequential ftle. 

In a typical application (J40 
characters per record), about 200 items 
fit in memory. If you don ' t have 
enough room for an entire me, you 
divide your me in portions and work 
with one portion at a time. 

Obviously, these programs become 
awkward to use if you have to split your 
flle into too many sections. In-memory 
data bases have this limitation built in. 
(Random-access programs hold as 
many items as the disk allows and can 
access each item one at a time directly 
from the disk.) 

But in-memory data bases have a 
clear advantage over random-access 
data bases in speed. They perform 
searches and sorts nearly instantaneous
ly. And when you add records, you 
move from one record to the next with
out the brief but annoying disk access a 
random-access data base requires. 

ListMaker 

Reader's Digest, manufacturers of 
ListMaker, target the package for the 

educational market, emphasizing school 
applications. But like all data bases, you 
can use ListMaker for any data-base ap
plication-business, school, or home. 

ListMaker comes on a TRSDOS-for
matted disk. You have to specify wheth
er you want a Model I or Model III disk 
when you place your order. The manual 
states that you can back up the disk only 
once; however, I wasn' t able to back it 
up at all because the manual doesn ' t 
supply the disk's password. The usual 
TRSDOS password, PASSWORD, 
didn' t work. 

The program requires a separate data 
disk . You can run it on a single-drive 
machine, but this involves a lot of in
convenient disk swaps. 

ListMaker's 8().page manual is attrac
tively printed on heavy paper in a three
ring binder. After several introductory 
chapters, the manual delves into chapters 
on business and educational applica
tions. Depending on your intended use, 
skip to the appropriate section. 

Each section presents essentially simi-

~· 



Ammicro introduces 
the first letter quality printer for $680 
that can also be used as a typewriter. 

~mtno~Q) 
CORPORATION 

The MICRD\NRITER'" Daisy wheel printer. 
There was a need for a low cost letter quality machine that would 

be sui table for use as an office typewriter, and as a computer printer. 
Am micro met that need by combining the Microwriter parallel inter· 
face and the traditional Olivetti craftsmanship that was available in 
their Praxis machine. · 

With the Microwriter you can have the best of both worlds a let· 
ter quality printer, and a high quality office typewriter all in one 
machine, that sells for less than the cost of a good dot matrix printer! 

It's not just printer or a typewriter that comes complete with a 
deluxe carrying case, but a feature-packed, lightweight machine that 
doubles as an office typewriter. This printer is a simple, low cost, 
reliable unit which can be utilized with word processing systems, 
microcomputers, personal computers. and small business systems. 
The Microwriter's low noise level and slim modern styling allow it to 
blend with any decor. 

The Microwriter's print quality is identical to the finest office 
typewriters on the market. This machine is not only perfect for let· 
ters and manuscripts, but with it s 165 character, 12 inch print width, 
the machine is J)t!rfect for letter quality budget spread sheets, price 
lists, data sheets, and forms. 

The Microwriter can tab, rule single lines both vertical and 
horizontally, underline and print at 10, 12, or 15 characters per inch 
(switch selectable)! Its ten character memory for automatic error 
correction, lift off correction ribbon, and fixed or progr~le page 
fo rmats are a few of the many features that make it a perfect office 
typewriter. Microwriter not only handles letter and legal size sheet 
paper in widths up to 12 inches wide, but also handles fanfold paper. 

There's a wide selection of 21 interc.hangeable daisy wheels 
available. And ribbon cassettes that just drop in . 

.-See List of Adverttsers on P•ge 323 

It s operation as a computer printer is simple. J ust load it up with 
paper and you are ready to go. Centronics compatible parallel output 
cables are currently available from stock for the following com· 
puter s: IBM PERSONAL COMPUTERTM, OSBORNE 1™, 
ZENITH Z-100™, BU RRO UG HS B-20™, Conve r gent 
Technologies models IWS & AWS™, TRS-80 MODEL I, II, III™, 
APPLE II™ ... custom cables also available by special order. 

This machine creates a new standard by which all current low 
cost letter quality printers will follow. Ammicro's Microwriter is tru· 
ly designed for the lifestyles of the 80's and for decades to come. 

Why sett le for j ust any printer when you can have a 
MICROWRITER . . .. a fine letter quality typewriter for you and 
your computer. 

The Microwriter is the only daisy wheel printer on the market for 
5680. For more information, see your local computer dealer or con· 
tact Ammicro directly. 

<Enmmnt~ra5 , .. , 
122 East .. 2 Street, Suite 1700, New York, N .Y. 10168 

... 258 (212) 254-3030 

~TO"' • "........n"' "--n• 
<.-.-.-... rAAAXIS • "' .. .,.....,.. ~ 01rwt" 
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FOR TRS-80 MODELS 1, 3 & 4 
IBM PC, XT, AND COMPAQ 

The MMSFORTH 
System. 

Compare. 
• The speed, compactness and 

extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-80 Models 1, 3 and 4. 

• An integrated system of 
sophisticated appl ication 
programs: word processing, 
database management, 
communications. general 
ledger and more. all with 
powerful capabilities. sur
prising speed and ease of use. 

• With source code, for custom 
modifications by you or MMS. 

• The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates. 
User Groups worldwide. the 
MMSFORTH Newsletter, 
Forth-related books. work
shops and professional 
consulting. 

A World of 
Difference! 

• Personal licensing for TRS-80: 
$129.95 for MMSFORTH. or 
"3+4TH" User System with 
FORTHWRITE, DATA
HANDLERandFORTHCOM 
for $399.95. 

• Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 

• Corporate Site license Exten
sions from $1 ,000. 

If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 

MillER MICROCOMPUTER SERVICES 
11 lake Shore Roed, HaUck, MA 017150 

(I 1 7) 153-11 3e 
... 137 
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lar material with either business or 
school examples. The final chapters 
provide more detailed information and 
include a flowchart of program opera
tions and explanations of all menu com
mands. 

Many sections of the manual are on 
the disk as a separate help option. Help 
isn't available from within the program; 
you have to save your data and return to 
the main menu to use this option. A 
Help menu lets you identify the prob
lem and send the infonnation provided 
to the printer. 

Promi!Jet 

Soffrends supplies Promise! on a 
special disk that boots in a Model I or 
III, but doesn't include a complete op
erating system. You supply a disk with 
an operating system on it and follow 
simple instructions to transfer the pro
grams onto your disk. I used DOS
PLUS, but the program is compatible 
with all major operating systems. 

You still have room on a double-den
sity disk for some files after you transfer 
Promise!. Promise! is easier to use than 
ListMaker if you have only one drive. 
Two-drive owners will probably want to 
put all the Promise! companion pro
grams, such as CALCS and FORMAX, 
on the disk with Promise! and maintain 
a separate data disk. 

Promise! isn't protected. You can 
move the programs that make up the 
Promise! system about at will to make 
room for flies. 

The Promise! manual I used was a 
preliminary version. The fmal version 
will be printed in a spiral-bound 5 Yi- by 
8 Yl-inch booklet. 

The program screens display refer
ences to pages in the manual. If you 
have trouble with any screen, you know 
where to go for help. Unlike ListMaker, 
the Promise! Help function is available 
from the main menu and you don' t 
need to save the file in memory before 
using it. 

Another Help feature I like is the 
flash on the screen whenever you make 
a mistake. You can see the flash even if 
you're not looking directly at the 
screen. It's a warning that you're doing 
something ·wrong. 

lnifWizatioo 

As its name implies, ListMaker isn't a 
full data-base management program. 
This is evident in its maximum field 
Iengt.h (30 characters) and the lack of its 
caJculation ability. The program is de
signed for mailing lists and similar 
groups of short data . 

ListMaker allows no more than 12 

fields and you must state at the outset 
how many you intend to use. Then you 
enter the field name and length; you have 
an opportunity to make corrections at 
the end of the initialization process. 

ListMaker' permits only one f~eld 
type: alphanumeric. Since the program 
doesn't perform calculations, you have 
no need for numeric f~elds. 

When you finish initializing, name 
the fde and write it to disk. This is called 
the List Fonnat F'lle and you must load 
it at the beginning of every session. You 
can establish as many list fonnats as 
you want. 

Promise! allows eight more fields 

HPromise! allows 
eight more fields 
than Li.StMaker 

and . .. you can use 
subfields by combining 

several short fields 
into a single one. " 

than ListMaker and, if you need more 
than 20 fields, you can use subf.elds by 
combining several short fields into a sin
gle one. You can still access such data 
separately via the subf.elding search 
techniques. The total length for all 
fields can' t exceed 255 characters per 
record. 

As you initialize fields, the screen 
shows how many bytes you've used and 
how many records would fit in memory 
if you stopped initialization at that 
point. This information is highly useful. 
You want as many records as possible 
to fit in memory, and with this feature 
it's easy to fme tune the data base to its 
most effiCient size. 

You can edit, delete, or insert f~elds at 
any point in the initialization process. 
The Promise! editor is more sophisticat
ed than ListMaker's. 

Promise! supports numeric fields be
cause even the core program provides 
totals and subtotals, and because the 
CALCS program offers more soph}sti
cated math. During initialization, 
specify whether you want a decimal 
point and decimal-place accuracy. 

As in ListMaker, you must save the 
f1eld infonnation for Promise! in a de
scriptor file. When you name the file, 
Promise! encourages you to add the 
suffix /DSC, so it is easy for you to dis
tinguish descriptor files from data ftles. 

These flies are important; they are the 
map by which both programs read your 



data. The Promise! descriptor ftles also 
contain search speciflC8lions and report 
formats; therefore, it's useful to keep 
the descriptor me up to date. 

You can use both programs for many 
different projects, so devise a file
naming scheme that clearly connects the 
descriptor file with its own data. A 
Model III disk holds a lot of data, and 
it's easy to forget which descriptor goes 
with which data file. 

Add, Se8rcb, Edit 

To add data to List Maker, load the 
appropriate &t format file, then select 
the Add option from the main menu. 
The fteld names appear on the kft side 
of the screen, and an adjacent line in
dicates the f~eld length. 

ListMaker permits very littk edit
ing. If a typing error occurs, press the 
kft-arrow key to go back and change 
the error. Unfortunately, the Model 
III's auto repeat is disabled so you must 
press the key once per character. A 
shift/left-arrow key sequence erases the 
whole line. 

At the end of each f~eld, press the 
enter key to go to the next line. It isn't 
possibk to return to a f~eld once you 
press the enter key and you can't make 
corrections at the end of each record. 
This can be annoying, since you might 
not notice mistakes until the cursor is 
past the f~eld in which errors occur. 

Because in-memory data bases locate 
records very quickly, they normally 
don't use record numbers. To fmd any 
item in the file, the program makes a 
search. The search requires that upper
and lowercase letters match. 

ListMaker offers three types of 
searches: in-string, exact match, or 
single-<:haracter. The in-string search 
starts at the left and fmds all records 
matching the search characters. For ex
ample, Smi would fmd Smith, Smith
fteld, Smithye. 

The exact match search, using the 
same letters, wouldn't fmd any name 
but Smi; longer names wouldn't 
qualify. 

The single-<:haracter search looks for 
a character in a certain position, such as 
i as the third character. I tried the single.. 
character search several times and it 
always locked up the computer. The 
other searches worked fmc, and found a 
record at the end of the file in about 10 
seconds. 

All ListMaker searches must be for 
an "equals" condition. Greater than or 
less than searches aren't supported. 
You can make searches on only one 
f.eld at a time. This might be insuffi
cient for some purposes. If you want to 

THRILL YOUR FRIENDS 
THIS CHRISTMAS 

with a gift 
from 

bitCards 
PERSONALIZED 

SOFTWARE 

Only $18.50 
Santa has disappeared . The player can solve the mystery usmg the ava ilable 

c lues. Along the way he'll d 1scover that th1s 1s no ordmary adven ture game. In a 
storage room, he' ll fmd a sh1mmenng package addressed to h1m. A nd m Santa's coat 
pocket. a note s1gned by you. Santa's computer will call upon h1m by name to help 
solve the mystery. And each bltC•rd w111 contam your own personal greetmg 
message- right in the program ' And other surpnses too 

A bltC•rd 1s the perfect g1ft for everyone on yo ur li st who has access to a m1c ro 
They' ll love the graphiCS. the humor. the action sequences And they'l l love you for 
stuffing their stocking w ilh th1s Chnstmas delight 

BltC.rds. A personalized greetmg card . A g11t thai w111 be the hit o f the season 
Now isn' l lhal better than a polka-dot lie? 

8c&llllt...-MIIIMI11r ms-... 1/II&CL AUirGI/IIl.CoMNitt-61'";111oii!Voc·20"1Uil:tn118KIWI qKO<Slwtrlllllllii< AIIoif..,ll• /t 

OR~IIIINFOIIIMATIOH: IY ""0NIE (MaslerCaro o r Vosa requor..OI call 1-800-555·1212 ano asll tor me TOll 
FJit!l numoer tor etTCAAOS. IY MAIL: use separate sheet ot oaper tor eacn t>ttCa rd o rde red G•ve your name 
and address and 1ne to llowtng •nf0tma11on aDOut tne r &Crplent 11) name (2) acsdres.s (3) computer e 9 TRS 80 • 
MooeJ I (4 ) gatt you tr11n-. rKtpte n t wan ls most thts X-mas (5) htslner phOne number 1 ttems 4 4 ~ oot,onal J A tso 
mclude your petsonal mess~e to rec•Ptent (25 wQfd ma• ) ( We II supply srandarC1 message If you ore ter 1 F tnally 
tetl us '' you ..... ant t>ttCard sentlo yOY 04' ouectlytofr•end Oroer t>ef01e O.C. 12. Senoo, oer or reQuesTs tor tnt o to 
IIIIC-.. 120 s. _., Dt .. Suite,.,, ...... IMIOn. fl »317 

Executive Calculator ~1tware Package 
Over 150 user proven programs m tegrated into a comprehens1ve so ftware sys tem 

Includes Progr•m• For: ALL THIS FOR JUST $41J .IJ5 
• Graphs & Charts • Over 150 user-proven programs 
• Rea l Estate Analysis 
• Loans & Investments 
• Pr icmg & Prof1ts 
• Plus many others1!' 

• Fully Illustrated users gu1de 
• TrsDos speed up ut•llty (0 1!>k on ly) 
• Programs use sound and graphiCS 
• Automatic update pnvileges 
• Money Back Guarantee 

MCSsorTWARE Order w1th Confidence by Phone or Ma•l ..-393 

EXPANDED 

NElli FEAT\JN:S 

Ill Fl•lct ...,.av- - Ct>anow, O.l•t•, Add , or rtacUfy Fields AHY t•-· 
Ill DATMCli'ID T .. t Mr lt.,. - -o- Data fll .... tth For• L•tt.,.a, etc . 
••• Lab•J rtek.,. - Any Sla•. -o• fr- D•ta b•- or •t•nd •lone. 
Ill Support• LE~ Siz• Docu.-nts - Any Paper Nldth to I~ Inch••· 

OTHER FEAT\JN:S 
I Auto Report a.n .... tor 
I Auto Tot•ls • Subtot•ls 
I rtultiple Drlv .. SUpport..:! 
I ...,.u Driven, u- F,-iendly 
I rtultlpl• Fal .. on One Dl ak 
I Stat• rtoct•l I or Ill , 48K R8quar..:t 

I Auto Scr..., For .. t 
I Auto Calu.n Av.,.aolno 
I Sorts in pttnutea, Not Hours 
1 No Proo,.•-tno 
I lk>li•lt..:t Backups 

EXISTIHB OIIINERS, WRITE FDA fREE LPOATE. ORDERSI INFOa ~-351-e428 

FL R .. tdents, Add ~X Tax Price _,.., , " VISA/ PC Accepted 

Suppl I ..:I ,.I th rt l c:ro-Syst-' TDOS 
For Addational lnfor .. uon, Check 
R••d.,. Servic:• or Mrlte Dl r ..:t toa 

~·tranq Syat-
1446 ..,_0.,. Lane 
Rock I ..:to•, F\. 3~~ ... 443 
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sort by zip code, then by last name, thls 
isn't possible. 

When ListMalcer fmds the record, it 
appears in its entirety with additional 
choices at the top of the screen. These 
include options to continue the search, 
move forward or back one record, edit, 
delete, or exit to the main menu. 

It's possible to have more than one 
record on screen at a time, but the pro
gram displays only one f.eld of each 
record. You can specify which f.eld you 
want to see. For DlOSl purposes, viewing 
only one f.eld is virtually useless. At the 
very least, you need two fields and even 
better would be as many fields as fit on 
screen. 

You can customize how Promise! 
adds records to an amazing degree. You 
can decide to add only some f.elds of 
each record, and you can choose which 
ones you want and the order in which 
they appear. By customizing, you won't 
need to press the enter key to go past 
f.elds for which you don ' t have data. 

Another nice feature is the automatic 
repeat of data in any f.elds you specify. 
If you're typing a lot of addresses in one 
state, you can preset the state field. If 
you do so for ME, for example, the pro
gram thereafter automatically prints 

ME in that field until you change it. 
Make the change to another state by po
sitioning the cursor over ME and typing 
in a new state abbreviation. 

You can automatically increment 
number f.elds by one, which is very use. 
ful in entering checks, invoices. and 
other sequential data. It's also possible 
to set the program to automatically in-

uvery sophisticated 
searches are available 

with Promise!. 
No matter how 

complicated the search, 
the records appear 

in seconds. , 

voke the enter key at the end of these 
repeat f.elds. 

You can make corrections at any time 
during the Add process, and the arrow 
keys move the cursor to any f.eld on the 
screen. One of the big drawbacks to the 
original Basic version of Aids was the 
slow speed of cursor movement. The 
new Promise!, written in machine-Ian-

CONVERT YOUR TR&80 MODEL I, II. OR 4 INTO A 

DEVELOPMENT 
SYSTEM 

Now you can develop Z -80 based. 
stand-a lone dev1ces such as games. 
robots. 1nstruments and peripheral 
controllers. by ustng your TRS-80 as a 
development system The DEVELOP
MATE plugs into the expans1on con
nector of your TRS-80 and adds 
PROM PROGRAMMING and IN
CIRCUIT-EMULATION capabilit1es to 
your system (w1th or w1thout expan
sion 1nterface) 
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Complete instructtons and sample 
schematiCS are 1ncluded to help you 
des1gn your own s1mple stand-alone 
microcomputer systems THESE 
SYSTEMS CAN BE AS SIMPLE AS 
FOUR ICs one TTL CirCUit lor clock 
and resel. a Z-80. an EPROM. and one 
per1pheral interlace ch1p 

When the ln-CtrCUit·Emulation 
cable is plugged 1nto lhe Z-80 sockel 
of your stand-alone system. the sys
tem becomes a part of your TRS-80 
You can use lhe lull power ol your 
ed1tort assemblers debug and trace 
program to check out both the hard
ware and lhe soflware S1mple tesl 
loops can be used to check oul lhe 
hardware then the system program 
can be run to debug the logic of your 
stand-alone dev1ce. 

Stnce the program IS kept 1n TRS-80 
RAM. changes can be made qu1ckly 
and easily When your stand-alone 
dev1ce works as des1red. you use the 
Developmate's PROM PROGRAMMER 
to copy lhe program inlo a PROM 
With this PROM. and a Z -80 1n p lace ol 
lhe emulation cable. your stand-alone 
device w1ll work by itself 

guage code, is greatly improved in typ
ing and cursor moverr.ent speed. 

When editing records, you can speci
fy which fields to edit. The chosen f~elds 
are the only ones that appear on screen, 
and the cursor is at the end of the field, 
ready for additional information or a 
shift/left-arrow key sequence to erase 
the field. 

By pressing the clear/left-arrow keys, 
you can have full featured editing with
in the line. This new edit function per
mits insertion and deletion of characters. 

Very sophisticated searches are avail
ab&e with Prortme!. No matter how 
complicated the search, the records ap
pear in seconds. 

Promise! displays searched records 
with a single line for each, so it's easy to 
make comparisons with adjacent rec
ords. However, in most cases the entire 
record isn't displayed. You can choose 
which faelds to d~lay, or you can see 
faelds that don't fit on screen by press
ing the shift/ right-arrow keys to move 
the f.elds horizontally. 

You can also scan records vertically 
as though the screen were a cylinder. 
The end of the me is marked with a 
dashed line and the beginning reappears 
just below it. 

The DEVELOPMA TE IS extremely 
compact· Both the PROM programmer 
and the ln-CirCult-Emulalor are 1n one 
small plastic box only 3 2"' x 5 4'" A 
ltne-plug mounted power supply IS 

included The PROM programmer has 
a · personaltly module'· wh1ch def1nes 
the voltages and connect1ons of the 
PROM so that future dev1ces can be 
accommodated. However. the system 
comes w1th a ··un1versa l .. personality 
module wh1ch handles 2758. 2508 (8K ). 
27t6 25t6 (16K). 2532 (32K ). as well 
as lhe new electncally alterable 28 16 
and 48016 (16K EEPROMs) 

The COMPLETE DEVE LOPMATE 
81 . lor Model I . w1th software. power 
supply . emu1a11on cab le . TRS-80 
cable. and ··un1versar· personality 
module . . . . . . . . . . . . . . . . . . . . . . $329 

DEVELOPMA TE 83, ModeiiiU4 version, 
same •• above .. ... . .......... S329 
PM2 PERSONALITY MODULE for 
2732A EPROM .... . .. . ..... . ... $15 
PM3 PERSONALITY MODULE for 
2784EPROM .................. $15 

ORION 
Instruments ... ,5, 

172 Ot1s Avenue. Dept M Woodside. 
CA 94062 

(415) 85t-t172 
Mastor Cna,ge ano V•s• phon~ e>rdefs accepted 

Cahrorma re ~·udents please ada 6 .._ sales ta.-



Unlike ListMaker, Promise! sup
ports all Boolean logic (greater than, 
less than, equal to, not equal to) and 
searches multiple fields with And or Or 
connections between f~elds. It's possible 
to compare f~elds within the same 
record and to specify certain character 
positions as irrelevant to the search. 

I particularly like the fact that Prom
ise! retains search criteria for reuse. 
You can set up four search formulas, 
then start displaying records according 
to each formula in tum. Switching from 
one search to another involves pressing 
one key, and the results appear before 
you can blink. 

You can easily mark or unmark rec
ords. Use this sophisticated feature on 
one record at a time, or on all records 
that satisfy the search criteria. 

Once you mark records, they become 
a separate entity within the me and you 
can manipulate them as a group. Prom
ise! also handles new (recently added) 
and old (previously added) records as 
separate groups. There is·no limit to the 
manipulation possible with the search 
function. 

The program retains the formula 
most recently specified for a search for 
subsequent operations, such as editing, 

printing, or disk saves. Be careful here. 
This is powerful and useful, but it's im
portant to pay attention to what you're 
doing or you might save only the rec
ords that meet some search criteria 
when you intend to save the whole file. 

The program provides warnings to 
help prevent mistakes, and after some 
functions such as delete, the current 
selection changes back automatically to 
all records. 

Printouts 
ListMaker combines limited word 

processing capabilities with its report 
function. It's possible to print explana
tions with each fJeld, or even do simple 
form letters. 

The report section is a separate pro
gram that you load from the main 
menu. When you're moving between 
different parts of ListMaker, the 
Reader's Digest logo appears on screen 
and stays long enough to be irritating. 
Although the manual doesn't mention 
it, pressing the enter key removes the 
logo and moves to the next section. 

After the report program loads, a 
rather complicated menu appears. The 
first step is to create a print flle, the list 
of words and fJeld numbers you want 

THE LOGICAL TOOL 
For Hardware and Software Development 

MODEL LA-1680 LOGIC ANALYZER 
For TRS-80 Modell or Ill Computers (48K RAM) 

FEATURING ... 

• Collection Of 1000 Data Samples On Each Of 16 Channels 

• Optionally Expandable To 64 Channels 

• User-Selectable Sampling Rates As Fast As 20 MHz 

• Easy To Specify Triggering & Collection Conditions 

• Timing Displays For Hardware Include: 

Standard 16 channel timing diagram 
Edge mode for transition identification 

• State Displays For Software Include: 

Dump in hex, binary, octal , decimal 
Instruction disassembly of microprocessors 
Map showing frequency of data samples 

• Plus ... 

Histogram showing software performance 
Signature analysis of 14 points at once 
Correlate sample to reference memory 
Pattern search to aid data location 

Incredibly friendly 'help' displays 

The LA-1680 Logic Anlayzer allows you to 
hook up to a high-speed digital circuit: define 
and collect the data you wish to examine: and 
then. produce a visual representation of the 
actual digital signals for closer inspection and 
analysis. This facilitates the design and ser· 
vice of computers. peripherals. and any 
equipment which contains d igitial logic 
circuitry. 

The LA-1680 Logic Analyzer contains the 
high-speed circuitry necessary to perform the 
time-critical functions of data recognition and 
collection . The TRS-80 microcomputer pro· 
vides for convenient keyboard entry of user 
commands. detailed display of data on 
screen or printer , and storage of test set-ups 
or displays on d isk. 

printed. Print files are either current or 
standard. The current one is in memo
ry. The standard one is created when 
you originally establish the me. 

Unfortunately, I couldn't fmd a way 
to make any particular file become the 
standard if I bypassed that option at 
initialization. If you want a standard 
print me, be sure to design it when you 
create the format me. 

You'll need a certain amount of trial 
and error to create a good print me, es
pecially if you use the word processor 
capability. Type any words, inserting 
fJeld numbers between the < > signs 
where you want the field contents 
printed. 

In very simple reports, you might 
have no words, just fJeld numbers. Fan
cier reports can include descriptive 
phrases for the fields. 

A letter is the most difficult, because 
you must terminate each line with the 
enter key. A printout has SO-character 
lines, but the screen . displays only 64. 
You must guess or count to ensure that 
you press the enter key at least every 80 
characters. 

ListMaker tabs over any number of 
spaces, and even fills the blanks created 
with a character of your choice, such as 

This combination results in a powerful digi· 
tal tool . exh1b1ting features found only on 
today's most expenSive. top-of-the-hne logiC 
analyzers. Yet. the aHordabte LA-1680 is well 
within the reach of educators. hobbyists. and 
industry. 
LA-1680 Logic Analyzer ... . . . . $1250.00 
High Impedance Probes 

(TILOfCMOS. 8ChanneiS) .... ..... $275.00 
Modell Cable Adapter .......... $95.00 
64 Channel Expansion Umt . . . . $1250.00 
Demonstration Disk . . . . . . . . . . . . $5.00 

Omniloglc, Inc. 
P.O. Box87 

RENTON, WA 98057 

206/271-2000 .-469 
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a dash or dot. Sophisticated formats let 
you separate a field broken by a comma 
into its two components. 

You can break up a f.eld in the last 
name, fli'St name format for the report. 
Place the fli'St name in front of the last 
name, or print the last name or fli'St 
name alone. 

The report function also supports 
limited logic. You can print the contents 
of a f.eld if there is anything in it, and a 
different f.eld if the frrst f.eld is empty. 

When the print me is complete, you 
can edit for corrections. The editor is 
diffiCult to use, and I easily made a mess 
of my print me as I tried to edit it. 

The editor is better than none at all, 
but considering the sophistication of 
most program editors these days, it's 
hard to see why ListMaker couldn't 
have a nondestructive cursor. It should 
be possible to make corrections within 
the line as you work on it, instead of 
typing below the line and pressing the 
enter key to see the effect of changes. 

For the printout, you can select page 
size, left margin, and paper type. You 
have an opportunity to type a heading. I 
typed one in and as soon as I pressed the 
enter key it went directly to the paper 
with no warning for adjusting the paper 

position. 
The program is supposed to support 

wide type and centering for the heading. 
It didn't work with my printer, and I 
can't fmd any list in the manual of sup
ported printers. The manual implies 
that these features work on any printer 

H/f you don't own 
a word processor, 

you might find 
ListMaker's print 

function useful indeed. " 

that provides these features, but this is 
untrue. 

The sophistication of the print pack
age in this program is unusual for a data 
base. Most data bases don't allow mix
ing text and fields except through a sep
arate word processor. However, the 
print file is diffiCult to set up and even 
more diffiCult to edit. 

Most people who already own a word 
processor would fmd it much easier to 
prepare text that way. However, List
Maker has no provision for using a 

.. H37 F7 DEFM 

word processor-created ftle. If you 
don't own a word processor, you might 
fmd ListMaker's print function useful 
indeed. 

Promise! supports two printer rou
tines. One is simple to use but unsophis
ticated; the other is sophisticated but 
complicated. Both routines send reports 
to screen, disk, or printer. The disk op
tion prepares a report to be printed 
later. 

The simple report is a single-line 
printout that supports page title, page 
length, left margin, and field selection . 
If you select more fields than fit on the 
page width, the programs wraparound 
the excess. 

It isn' t possible to send printer codes. 
This type of printout is convenient for 
casual use, but because of the one-line 
limitation, for most purposes you'U 
want the more sophisticated reports. 

FORMAX, an integral part of the 
data base, creates reports in conjunc
tion with a word processor. You design 
and type the form layout with any word 
processor, then FORMAX prints the 
records from within Promise! placing 
fields where indicated. FORMAX also 
prints fl.les too large to fit in Promise! 
(those created by merging two or more 

Cass' A825 LD B.E 
Super Utility Plus 3.1 . .. $51.15 Epson FX-80 only .. . . . DEFB 03H LD H C 
Lazy Writer st ill only ... $145.00 
Zorloff II w ord pro . .. .. . $81.15 

COMPUTER & MODEMS 
Model 4 complete w ith RS232 
64 K 2disk drives . . .. $1&111.00 
Model l 00 8k with modem cable 
and comuserve .. . ..... $775.00 
Lynx modem .......... . $245.00 
HIYtS 300 !Milt• ... .. .. $245.00 
Hayes 1 200 modem ... $545.00 

*GAMES* 
Panik (disk) .. ...... .. .. . $17.115 
Panik (cass) .. . .. .. .. .. $15.00 
Defiance (disk) ...... .. .. $1tl.tl5 
Hyper light patrol . . ..... $12.00 
Demon seed ... . ..... ... $11.115 

C. ltoh Prowri ter851 0 ... $375.10 
Epson Print Buffer ..... $131.115 
Epson ribbons 2 for ..... $12.50 

DISKETTES 
Verbatim Data Life Diskettes 

1 Box . . . .. .. ........ .... $27.00 
2 Boxes ... .. . .... ... .. . $25.00 
5 boxes or more . . ..... . $24.75 
1 0 boxes ... .... ...... .. $24.25 
No name d isks ss/ dd ... $11.115 

SLIM LINE DRIVES 
40 track single sided . . . $205.00 
40 track double sided . .. $275.00 
80 track singlesided . . . $315.00 
Single power/case . . .. .. $45.00 
Double case/power . .. . . $85.00 

Mutildos 1/ 3 Operating system only .. . ... ... .. .. ......... $85.00 
NewdoS/80 1/ 3 Operating system only . . . . . . . . . .. . ..... $125.00 
Dosptus 3.5 Operating system only . . . . . . . . . . .... . ..... . $115.00 

Shipping add $3.00 to order in U.S. out of U.S. Add $5.00 Most 
orders Shipped in 24 hours. Prices subject to change Visa/ Master 
Card. Checks accepted. Checks need 1 0 days to clear C.O.D.s add 
$2.00 to order. .. 184 
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Promise! files together). 
FORMAX reads printer codes. You 

can move from one print size to 
another, underline, enhance, or do any
thing else your printer supports. 

You can specify tabs within a line, 
skip any number of lines, strip trailing 
blanks from character fields and 
leading blanks from numeric fields, 
print part of a field, and reverse year, 
month, day fields to print as day, 
month, year. 

Promise! supports logic, and you can 
print labels on any text on a conditional 
basis. For example, on an invoice form, 
logic can print "overdue" on any state
ment that shows the number of days 
since payment to be greater than 30. 
Conditional text can be any length. 

It's also possible to prompt for oper
ator entries. In this way, you can design 
a form that includes, for example, the 
current date, typed from the keyboard 
when you print the form. 

Another unusual feature is the ability 
to convert numeric fields to their 
English equivalents. This is useful when 
you write checks, and Promise! does a 
creditable job of printing your checks 
on any check form you care to use. 

FORMAX was designed for forms, 

WARRANTY: 
the RADIO SHACK warranty 
accompanies all R. S. 
merchandise sold by us. 

Available: All hard (& soft) ware. 

TM . TRADE MARK ~ 
OFRAOIOSHACK ~ 

but you can also use it for routine 
reports. To format a two-line report, 
create only two lines in the print me, 
consisting of f~elds, tabs, and printer 
settings. When you want to print the 
report, specify the page length as two 
lines. 

FORMAX goes through the file, 
considering each record as a page even 
though it's not printing on true separate 
pages. This works well with two limita
tions: You can't have a title or top and 
bottom margins. This is the only major 
drawback I could fmd in this print 
program. 

As with ListMaker, you design a 
printout me through trial and error. 
With Promise! , this process is compli
cated by the use of a separate word pro
cessor. 

If you have any problems with the 
fJ.le, you must exit from Promise! , load 
the word processor, edit the ftle, reload 
Promise!, reload the records, and try 
out the report. On the plus side, 
however, the word processor simplifies 
the creation of complex reports such as 
form letters. 

File Function.., 
When you use a random-access data 

Bu 

base, your data is always safe because 
it's on the disk, not in computer memo
ry. A power failure wouldn' t cause the 
loss of much, if any, data. 

With an in-memory data base, it' s 
necessary to pay more attention to the 
flle's condition. Data isn't recorded au
tomatically; you must remember to save 
it at the end of each session or more fre
quently to prevent accidental data loss. 

Promise! does have a fme utility pro
gram for data safety. After an acciden
tal reboot or careless exit from the pro
gram, typing RECOVER/ AID in DOS 
brings you back to Promise!, usually 
with the data safely in memory. 

ListMaker tries to assist the operator 
with reminders. If you try to do any
thing that might destroy the items in 
memory, it warns you to save the rec
ords to disk. If you forget to bring an 
old me into memory before adding new 
records, you can still merge the old file 
with the new items. 

This selection is confusing, though, 
because the warnings on screen imply 
that you'll destroy your ftle. If you pro
ceed despite the warning, the program 
eventually asks if you want to erase the 
data in memory or merge the data with 
the ftle being read. 

SAVE SALES TAX* 
PLUS DISCOUNT 

(Located 30 mi les from ort Worth) 
377 Plaza • GRANBURY • NR FORT WORTH. TEXAS 76048 

TOLL FREE NUMBER: 1-soo-433-S·A·V·E 
Monday thru Friday - 9:00a.m. to 5:00 p.m. Texas Time 

214 
(Order Inquiries/Customer Service&) IN TEXAS: 817·573·4111 "" 
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ListMaker also splits files that 
become too large. This is done alpha
betically. Specify the search f~eld and 
the range to be included in each new 
file, and ListMaker takes care of the 
rest. 

A directory is available from the 
main menu. However, in many sections 
you must enter file names without easy 
access to the directory, so it's helpful to 
keep a printout of the directory handy. 

ListMaker salvages the data in a file if 
you must alter the flle to a new format. 
This is an important and useful feature. 
It means you can add or delete fields 
without retyping the previous data. 

The feature is a little tricky to use, but 
if you follow the directions carefully, it 
works quite smoothly. You must first 
create the new format, then specify the 
new f~eld number for each field from 
the old format. You don' t have to 
transfer all f~elds. 

The speed with which ListMaker 
loads ftles is very poor. A ftle of 100 
records took one minute and 25 seconds 
to load. A fl.le twice that size took an in
credible four minutes and 52 seconds. 
The 200-record me was almost at full 
disk capacity (222 records). 

String shuffling within the computer 

causes these long delays as records come 
from the disk. This load time is so unac
ceptable that most users will want to 
keep their file size at no more than half 
memory capacity. 

Promise! doesn't have this problem. 
Initialized with a me similar to the List
Maker test flle, Promise! loaded the 

~~ ... speed differences 
are very important, 

as they t{irect/y affect 
the ease and convenience 

of program use. ,, 

100-record ftle in 16 seconds, and the 
200-record ftle in a mere 31 seconds. 
These speed differences are very impor
tant, as they directly affect the ease and 
convenience of program use. 

Promise! provides a complete sorted 
directory from the main menu. This so
phisticated option allows selection by 
extension (all /OAT flies, for example) 
or by me narr~e (all flies beginning with 
A), and by drive number. 

You can use Promise! to provide an 
index of 811 your disk directories. The 
necessary descriptor ftle already exists 
on the disk. This disk index even reads 
more than one DOS. If Promise! is on 
DOSPLUS, for example, you can ob
tain a directory of a NEWDOS disk in 
diive 1. 

Some of the ftle-splitting and manip
ulation features .that are separate func
tions in ListMaker are an integral part 
of Promise!. Because ftle manipulation 
is so easy, Promise! overcomes the 
usual limitations of an in-memory data 
base to a great degree. . 

For example, you have a ftle on cus
tomers consisting of narrJe, address, ac
count numbers, balance, and account 
status. You Wish to mail an advertising 
flyer to all customers. Your ftle is di
vided into part I (A-M) and part II 
(N-Z). 

With Promise! you can load only the 
fields you need: name and address. By 
loading selected f~elds, it might be possi
ble to ftt parts I and II in memory, 
whkh would simplicy c~ing a rip 
code order sort. 

An overlap option permits loading 
selected f~elds to overwrite f~elds in 
memory. For example, with ftelds A, B, 

pbh trees your computer for other oper-
ations wl"\ile our "BASIC BUFFER'' manages your 

printer. BASIC BUFFER offers 64K with FIFO COPY 
and ERASE. It comes complete with power supply 
and cables for most computers and printers. (Specify 
manufacturer and model number of both when 
ordering.) 

FREE 5 MEG HARD DRIVE 

A real value at ONLY $279.95 + shipping. 
1-----Aiao Av• ... ble with 18K 

AnENTION, CoCo OWNERS 
Stop changing Printer & Modem Cables! Our PARAL· 
UL PRINTER INTERFACE provides SWITCH SELECT· 
ABU PRINTER or MODEM operations. It features 
switchoble baud rates from 300 to 9600: comes 
complete with power supply. modem cable & 
"CENTRONICS'' type printer cable. 

Introductory Price ONLY $7 • • 95 + shipping. 

Pbh computer 
prcxjJcts. inc. 
P.O. DRAWER 55868 
HOUSTON. TEXAS 77055 
(713) 956-0207 

ORDER DIRECT FROM US OR FROM YOUR INDEPEN
DENT COMPUTER RETAIL STORE. 
For more information circle reader cord number 20. 
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from 

Just purchase one of our integrated software pack

ages at our low price of $2495. and we will install it on 

a 5 Meg hard drive ready to plug in and go. Now avail

able for the TRS-80 Mod IIU4 and soon IBM-PC. Over 

30 types of businesses and professions supported. We 

also carry Local area and multiplexed networks. Call 

or write for our current list of applications. 

CALL 203-828-0359 

869 Mill Street 
E. Berlin, CT 06023 .-23 

Dealer inquiries invited 



C, and Din memory, you can overwrite 
fleld B with the contents of a field from 
another fi1e on the disk, leaving fields 
A, C, and D unchanged. 

You can save or load records accord
ing to any selection criteria. Since Prom
ise! selection is very sophisticated, you 
can create any number of special pur
pose flles from a master me, and simply 
discard them when they' re no longer 
needed. 

You can change the descriptor flle, 
which sets up f~eld size and type, at any 
time. However, any modifications can 
cause the data that already exists to dis
play in the wrong fields. 

To avoid this problem save the data 
in the special Basic format by placing 
commas between the f~eld letters, then 
change the descriptor file as desired. 
Reload the data. rearranged to match 
the new flle format. For example, you 
can move Held D in the old flle to f~eld 
A in the new ftle, and the data will still 
be exactly correct. 

One of the frustrations of working 
with an in-memory data base is the dif
ficuhy of sorting multiple flies. Suppose 
your customer me were in two pans as 
previously described. A new ad brings 
in 150 responses, and you need to add 
all these new names to the data base. 

The hard way would be to load part I, 
type in all the new names in the range 
A- M, save that flle, then load part II 
and type in the N-Z names. Probably 
both flies would grow too large in the 
process, and you 'd have to create a 
third flle taken from both I and IJ 
(A-G, H-0, P-Z). 

Promise! has simpler methods. One 
is to type in all the new names as a sepa
rate flle and sort them. Then use the 
Merge program to create a master file, 
in sorted order, of the smaller flies. Af
ter the three files are together, you can 
load them in selected pieces as needed. 

Unfortunately, you can't select a por
tion of a master me, make changes, 
then save it back into the original ftle. 
Once you change data from a master 
fl.le, you must save it into a new fl.le 
name. 

Eventually, after enough parts come 
off the master and go into new ftles, it 
becomes useful to create a new master 
me. These master fl.les are also conve
nient for printouts. 

Just how many records are practical 
with Promise!? ln theory, you could 
handle sorr~ething like 2,CXX> records of 
an average 150-byte size. 

The mechanics of keeping track of 10 
files, however, can be overwhelming. I 
would suggest a practical limit of 
800-l,CXX> records. For ListMaker, the 

limit would be much smaller, perhaps 
400 records, due primarily to slow load 
time. 

Calculations 

Promise! calculations are primitive 
by random-access data-base standards, 
but quite good for a sequential data 
base. The calculations are available orl.ly 
on printouts, through CALCS3, a 
separate program included on the disk. 

This program gives totals and subto
tals on numeric fields. In addition, it 
produces a balance forward column 
and two calculated columns. 

The calculated columns use a formu
la of your choice, adding, subtracting, 
multiplying, or dividing field contents 
or constants. The second calculated col
umn can use the results of the fLTSt cal
culation in its formula. 

Two calculated fields are sufficient 
for many business purposes, such as fig
uring sales tax. This is probably inade
quate, however, for a complex inventory 
system that needs percentage discounts, 
markups, or formula pricing. 

Remember too that these calculations 
occur orl.ly for the printout and the 
results aren't saved in the data file for 
later on-screen manipulation or 
viewing. 

CALCS3 produces an attractive 
printout, with the left column indexed 
(indented) if desired when there are two 
or more identical entries in the first 
field. The program isn't difficult to use, 
but it doesn't retain report formats, and 
it's necessary to start over, defming 
f1elds and formulas, each time you use 
the program. 

CALCS3 doesn 't warn if the line 
length exceeds 80 characters so it's easy 
to defme a report that 's too long and 
then have to begin again. 

The CALCS3 program is the weakest 
link in the new Promise!. It 's un
changed from the old Aids, and it's 
slow and awkward to use compared to 
the rest of the program. According to 
SofTrends, it will be rewritten soon. 

Conclusion 
ListMaker and Promise! are two 

data-base management programs that 
provide the same basic capabilities. But 
Promise!'s more sophisticated features 
and ease of use make it the exceptional 
value, especially when you consider that 
both packages are similarly priced. • 

You can contact Wynne Keller at 
RDJ, Box 4130, Solon, ME 04979. 

STEAL THE 
BEST 

PROGRAMS 
The best out o f our lrbrary o r over 
200 published programs. packaged 
and pnced so low thar rt seem s lrke 
robbery 

CO.rnes # I - Actron-packed logrcal. 
and co101ful onesl Flyby. BlackJack. 
Mmorcycte. Germ. Blockade. Lr fe. Dr
ggem. Robot Run. Stellar Emprre. and 
Zero G f01 your fun ;md pleasure' 

~tures # I · Trrps to far·off and 
dangerous places On the agenda are 
Jerusalem Advemure. Utumare Adven
ture Wrlhamsburg Adventure. House 
Mventure. Andrea Dona Adventure. 
Blackard's Cas!le and Realm o f Nauga r 

PrliiCdatls # I - Programs for text edrt
rng marllrsts. budgeung. frlrng. etc rn
cludrng Keeptext. Keep Address. Keeplrst. 
Keepcneck. Keep Budget. Fries. dnd Tape 
Inventory 

Gr•phs & Ch•rts #I · For data man
rpulatron and drsplayl Do rt wrth Pre 
Chart. Bar Chart.>« Graph. Curve Frt. and 
Two Dates 

Choose any one o f the four packages f01 
JUS! SJ 2 00 fS I 7 ()()on drsk)l 

See your dealer or 
W11te or call us drrecr at PO Box 21101. 
Santil Barbara CA 93 121 18051 966-1 449 
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UTILITY 

Space Maker 
by Jim Barbarello 

I
f you have trouble reading compressed Model ll 
Basic program listings, Doculist can help 
by automatically inserting eye-saving spaces. 

Some Basic program listings are 
almost impossible to read because they 
lack spaces between words, include sev
eral command statements on a single 
line, produce left-justified line num
bers, and have other annoying space
saving techniques. 80 Micro published 
an article (" Superlist," November 
1981 , p. 333) that inserted spaces into 
Model l/Ill Basic listings to solve this 
problem. But that left us Model n / 16 
owners without a solution-until now. 

I call my version of Superlist Docu
list. Doculist is different from Superlist 
in many ways, including what it does 
and how it works. 

Tbe Basic Interpreter 

Basic is a machine-language program 
that loads into the Model Il's memory 
starting at 2800 hexadecimal (hex). The 
computer stores Basic instructions you 
key in or load from a disk in a specific 
area of memory in a specific fonnat. 
When you issue the Run command, the 
computer interprets the stored code and 
perfonns the requested functions. 

The first problem you encounter 
when working on the Model 11 is that 
the start of the storage area for the Basic 
code isn't always the same, as it is on the 
Model l/ 111. When you call Basic, you 
usually specify the maximum number 
of buffer areas you need for disk input 
and output. Each buffer takes up a cer
tain amount of memory. The start of 
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the Basic storage area is adjusted de
pending on the number of buffers you 
request. 

Since the Basic starting point is 
floating, how does the Basic interpreter 
know where to start reading the code? 
The computer stores the Basic starting 
address at 2B4F and 2850 hex. The first 
2 bytes in the start address indicate the 
memory location where the subsequent 
program line begins (the first 2 bytes 
equal zero if this is the last program 
line). The next 2 bytes store the program 
line number in hex. The actual Basic 
code follows that and, fmally, a zero 
byte indicates the end of the line. 

This procedure continues through the 
remainder of the Basic code. The com
puter doesn't store code in full ASCII 
fonnat in memory. In fact, the comput
er stores most Basic commands (like = , 
For, and REM) as 1-byte tokens. Thus, 
if your program contains a remark 
statement, that notation is stored as the 
1-byte token 90 hex. 

The remark state.ment notation is the 
16th entry in a table that contains all the 
Basic commands, spelled out back to 
back. This table is part of Basic and 
starts at memory location 2853 hex. If 
you inspect the table, you can recognize 
the command lines except for the first 
letter of each. In the table, 80 hex (128 
decimal) is added to the ASCII code of 
the first letter of each command. This 
flags the beginning of each command. 

To locate the ASCII key word identi
fied by the specifiC token, subtract 128 
from the token (by zeroing bit 7) and 
use the remainder to count through the 
table. This is how Doculist reaches the 
beginning of the key word. The pro
gram then stores the first letter of the 
key word (after reconverting it to an 
ASCII character), and continues to read 
and store ASCII characters until it 
reaches the beginning of the next key 
word. 
. Two Basic tokens-90 hex and 92 
hex-require special treatment. When 
you specify Else in your program, Basic 
stores a colon (3A hex) and then the 
Else token (92 hex). Basic lets you 
precede Else with a colon manually, 
also. In this instance, Basic stores 3A 
3A 92, which causes Doculist to print a 
blank line (colon only) and start the 
following line with :Else. To avoid this, 
Doculist checks for two colons before a 
92 hex and, if found, deletes one. 

The other token that requires special 
treatment is a remark statement 90 hex. 
For all who thought using an apostro
phe (') in lieu of a remark statement 
saved space, here's the real story. When 
you cite a remark statement, Basic 
stores a 90 hex. When you cite an apos
trophe, Basic stores 3A 90 FF, using 
three times the storage space. So, Docu
list checks the next byte after a 90 hex to 
see if it is FF. If it is, the program checks 
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The Perfect 
Companion 
For Your 
New Portable Computer 

Tnere sa new and exc 1 ng computer on tne bloc~< - Rad•o Shacks 
TRS·BO · Model 100 Portable Computer II promoses to be one of the 
most s gn I cant ad•ance5 n personal computong ol the 1980 s 

And now. there 5 a new and rust·as·excotong magazone specolocaily 
de•oted to your p, rtable Computer It os called PCM- The Portable 
Computong Magazone and •1 os published by tne same peoopoe who brong 
you the most popular Co or Computer magazone on the world the 
Relnbow 

PCM- The Portable Computing Megezlne ~e l ~ lor SJ per copy and 
S28 a yflar by sub' nptoon II alter seeong your I rst 1ssue you lond 1t s 
not lor you rust let u• know we·11 happ ly c·heerlul y ~nd mmedoately 
relund yourentore sub~cr•pt on payment Were that 'llodent that you II 
IO•e PCM After all t 5 The Porteble Computing Megezlne! 

[PCM) 9529 U S H1ghway 42 
P 0 Box 209 

Prospect KY 40059 
(502) 228-4492 

YES• S1gn me up lor a year 11 2 ISSues of PCM- The Porteble Computing 
Megezlne 
Name 
Addre 

c ty ---:---:-----
0 Payment Enclosed 

Stare __ 

Charge o VISA 
Account • 

MasterCard Amerocan Express 

Sognature 
Interbank • (MC only) 
Card Exporatoon Date 

ub1 r r.f«)ttt 10 PC M - Th• Por1abte Compuhng Magaztne .trf' S28 • yr., n 
•r..Un td UI'H Clnad an art<' M .. ' Cll"'rl•ft sSJ:»U S Sur• a pr,atp~ v .,.. t,.,., 
~~~US A' m~t 1 SA lJ S A aubi r cuo J b"9 n v. H'l trt!' c u~t nu~ P t as 
,J '-" 5--6 '01\et·,• tor I rst t: " 

"'296 

PRICES YOU 

TRS-80 Model 4 
Super Business System .. 

System Includes: 
e Model 4 64K e Printer Cable 
e 2 Disk Drives e Printer Stand 
e EPSON FX-80 Printer e Lemon Surge Protector 
e Super Scripslt & • Computer Dust Cover 

Printer Driver • Printer Oust Cover 
• Profile Plus List Price $3489 
• 3200 Sheets Fan Fold Paper $

2888 • Box of 3M Diskettes Q I 
• 3M Head Cleaner n y 

If you're looking for price. selection and serv ice. 
call Computer Discount of America - where the 
only thing we discount is price. 

• • . 

CAN'T BEAT!. • 
LNW-80 Model II TEAC 1h SIZE DRIVES U'fW SYSTEJIII EXPAI'ISIOI'I II 

128K. 5 8 DISK CONTR RGB COLOR H~ 
RES GRAPHICS. RS 232. PAR PRINTER PORT 
80x24 DISPLAY I YEAR WARRANTY PLUS 

MICROSOFT BASIC. LNW BASIC DOS+ 3 4 
CPM 2 2 CHART X GRAPHICS. MJCROTERM. 
ELECTRIC PENCIL ELECTRIC SPREADSHEET. 
PROF BUSS 1\CcnNG tgeneral led~r a<:c~ 

p.1y dec~ rec p.~yrolll 81959 

BUY THIS fo'ONTH. GET A TEI\C 40 TRK & S FREE 

COMPUTERS 

FM: 81 16K 1499 32K EXPANDOR $375 
TIMEX $56 I b MEM $42 
Ari'LE CLOI'oE 1SYSCON 2 $599 
TR\80COlORCOMr 161< S269 
TRS80 MOD IV 64K. 2 40 TRK S S at . 799 

CRT MONITORS 
AMDEK 300GREEN 
AMOCK 300 AMBER 
AMDlK COlOR I 
AMOlK COlOR II 
TAXAN RGB COLOR I 
TAXAN RGB GOLOR Ill 
TAXAN GREEN 
TAXAN AMBER 
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$139 
$159 
$359 
$619 
1299 
1535 
1125 
1139 

I'D 55A 40TRK SIS 
FD 55B 40TRK D/ 5 
FD 55f ROTRK D/ 5 

s. .. 
$109 
$280 
$360 

Com pi 

S245 
$319 
$399 

ALL TEACS HAVE A I YEAR WARRANlY 

TANDON DRIVES 

I 00 I 40TRK S!S 
I 00 2 ~TRK DIS 
100·4 80TRK DIS 

ECONOMY DRIVES 

s.,. 
$189 
$259 
$340 

(" .mpl 

$230 
$299 
$385 

COMPLETE WI CASEI PWR SUPI../CABLE 
40TRK S1S $195 

APPLE COMPATIBLE DRIVE 
W CONTR CARD. CASE & CABLE $275 

C-ITOH PRINTERS PAR '>FR 

PROWRITER 85 I 0 
PROWRITER 1550 
F- 10 40CPS 
F 10 55CPS 

$)15 
$660 

$1195 
$1475 

F· I 0 TRACTOR FEED 
QUMF SPRINT I I 40CPS 

MODEMS 
'<JVATION I CAT 
SIGNALMAN 

1525 
t725 

•tt95 
11475 
$195 

$1.450 

$135 
$85 

UPGRADE YOUR MOD I OR PMC 80 8 1 WITH 
DISK CONTROU.ER RS 232 PARAU.EL 
PRJNTER PORT 32K ?00 NS ~ORY GOLD 
CONNECTORS TRANSFORM CASE CABLE 

SPEOAL. 1HJS MOI'mt 8339 

EXPANSION INTERFACES 

MICRO DESIGN MDX-2 $449 
MICRO DESIGN MDX·3 $289 
LNW DOUBLER w DOS+ 3 4 8189 
DOUBLE DENSilY MUL TIPI..JER $95 

SOFTWARE 

LAlY\\'IliTER S t59 
lllCTR()I-..1( \\l8\ TE R S I 19 

~Ulll 

SUN.R UTili!> • '" 165 
'II\ AXI MA'IAU.R S I l9 

~™"" S lt9 
"'" \ 1\0 
"l\\SCRirT 

.-. SI J5 , ... 
IXY.> l'l U'i ) • Sl9 OM'- TlR'III 

24 HOUR TOll. FREE ORDERS 
VISA/MASTER CHARGE ONL V: 

(800) 633-2252 EXT 720 

Ul 

AU. QUESllONS. I:S Ill 5.»-1112 

1>41CHI('.I\/« RE:SIDENrS ADO ., SALLS TN( POSTAGl 
CALl. FOR OiAAGf:S.Pf!IC£5 ARE ~ FOR 
CA:>H AND /oiOHlY ORDE:R i"CCY CCIITJF!fD 01fCXS 
ALLOW 1 W£D<S TO Q.!JVO -sTDI CARD NID VISA 
ADO 111: f<IO C 0 0 '10 1'£T TrJ!I«<S 



the byte before 90 hex for a colon. If 
found, it deletes the 3A but saves the 
apostrophe. 

Doculist places a space before and 
after each key word if they're DO( there 
already. It begins a new line any time it 
encounters ~ colon in the Basic code, 
unless· the cOlon is within quotes of is 
part of a remark statement. The pro
gram right-justifJCS the program line 
numbers, making them easier to read. 
The printout also includes the printout 
date in a heading. When invoked, the 
program alerts you to its existence by 
printing DOCULIST-Press "Fl" to 
Halt Listing on the screen. If you press 
the Fl key, the listing stops and themes
sage· COI'ITINUE?(Y IN) . . . appears. 
Pressing Y lets the listing continue, and 
pressing N returns you to the Basic 
command mode (Ready). If the printer 
isn't aVailable, the message reads Printer 
Not Available. COI'ITINUE?{Y/N) .... 
To abort the program, press theN key, 
or prepare the printer and press the Y 

key. The program benefits are evident 
when you compare a normal listing 
(Fig. I) with a Doculist listing (Fig. 2). 

ne Doc1llll ......,_ 

The Doculist Assembly listing (see 
Program Listing) contains several key 
points to discuss. Lines 300-380 print 
the title residing at F42E-F4SE hex. The 
large blank area in the title serves as a 
storage area for the Date infonnation. 
Lines 260-290 get this date infonnation 
from TRSOOS supervisor call (SVq 45 
and store it in the blank title area. Space 
is aUocated to store the 26-byte ASCII 
string of date infonnation. However, 
Doculist only uses the first 12 bytes of 
that string. Because of this, the program 
prints only 51 characters where 75 char
acters are allotted. 

The actual decoding and listing pro
cess begins at START2 (line 390). A 
complete line is decoded and stored in 
the buffer. When the program encoun
ters a line end (zero byte), execution 
jumps to LlNEND (line 1130), which in 
tum calls PRINTI. After the program 

II CLS:CL~ 2 11 :PRINTTAB ( l6 ) ; " 8 8 IT BI NARY C 0 NV E R S I 0 8 " :PRI 
I<TSTRIIIGS (7 9 , H I ) 
21 PRINTCHRS ( I ) ;TAB( 21) " Enter Nuaber ( 1·2~Sl •• • " ; CHR$ ( 23 ) 1 : PRINT@ ( ROW( I ) ,U ) ,; 
)I INPUT A:IP A( l OR A) 2S5 THEN 21£LSE NU•A 
41 PRINTCHRS(2) ; ' Turns ott cur sor 
51 FOR 1•7 TO I STEP-1 
61 D•AI«lD21: A( l)•1 • 1A<•Dl :A•D:'DHeraine 1t Blnuy Bit I is 1 o r I 
7 1 NEXT: IF ROW ( I ) >I B THEN PRINT@ ( 2 ,1 ) , CHRS ( 24) ;:PRINTf( 4, 1 ) ,: ELSEPRINT:REM: Whe 
n at ~nd of scr e~n , eras~ •nd start • t t op. 
81 PRINT@(ROW(I)-2 , 1 ) , CHRS(2l) ; "DEC INAL NUMBER: " ;h~;TA8(32); "81NARY BIT t• 
91 PRINTTAB(21); tf0R 1•7 TO I STEP·1tPRI NTUS I NG"IIII" : I IINEXT:PRI~~ 
Ill PR I NTTA8 (21): ST RINC$(3S, 45) 
118 PRINTTABI21lt:FOR 1• 7 TO I STEP·1:PRLNT1JS I IIG"UII" :A(l)II NEXT 
1 28 PRINT:PR I NTSTRIIIG$(79, 46) :COTO 21 

U Ct.S 
: CLEAR 2 11 
: PRINT TAB( 16 ) : " 8 8 IT 8 I NARY C 0 NV E R S I 0 N" 
:PRINT STRINGS (79,1SI) 

21 PRINT CHRS (1) : TAB( 21) " Ent e r Nuabu 11·2Hl ••• " 1 CHRS ( 23 ) 1 
:PRINT @( ROW ( I) , 43 ) , ; 

)I INPUT A 
:If A<f OR A>2SS THEN 2 8 
:ELS E NU • A 

411 PRINT CHRS 1 21: • Tur ns o!! cur sor 
Sf f OR I • 7 TO 8 STEP • I 
61 0 • A ~0 211 

: A ( I l • I • I A < • D) 
tA • 0 
: • Detera1ne i( Binary Btt l t s 1 o r I 

7a NEXT 
:If ROW I B) > 18 THEN PRI ~'l' @12 , 1) , CHR$ ( 24); 
: PRINT f( 4 ,1 ) .; 
:ELSE PRINT 
:REM : ~~en a t ~nd of screen , ~raat and s t•rt •t top. 

88 PRINT @( ROW ( I ) - 2,1) , CHRS ( 23 ) ; " D&CI NAL lllliiiER: " :hV; TAB ( 32 ) 
: " BINARY liT t• 

9t PRINT TAB ( 21 ) : 
: P'OR I • 7 TO I STEP - I 
:PRl h'T US I lOG • 1111" ; I ; 
:NOT 
:PRINT 

Ill PRINT TAB ( 21 ) ; STRIIOGS ( 35 , 4S) 
111 PRINT TAB ( 21) : 

:FOR I • 7 TO I STEP - 1 
: PRINT US ING "HII" ; A(l l 1 
:NEXT 

121 PRINT 
:PRI~~ STRINGS (79, 46) 
:GOTO 2 1 

80 Micro does not keep subscription 
records on the premises, therefore 
calling us only adds time and doesn't 
solve the problem. 

Please send a description of the prob
lem and your most recent address 
label to: 

® 
BOrniCrO 
Subscription Dept. 
POBoxl81 
Fermlngdale, NY 11737 

SO micro 
Single Back Issues 

rl 
§if 

Je,.,.ry 11180 to June 11180 ....• . ... 3.00 
Single back issue 

Juty 11180 to llby 11183 .......... ... 3.50 
Single back Issue 

June 11183 on . . . . . . . . . . . .......... 4.50 
Add St.OO per magazl,. for shipping. 

10 or more back issues 
add $7.50 per or~r for shrppmg 

Back tssues•Attn. Ma:/ Order 
80 Pme St.• Pf!terborough, NH 03458 

thB pubriCOtion 
is available in 
mlctofotm 

University Microfilms lnternetionel 

300 Norl h Zeeb Road 
Oepl P.R. 
Ann A rbor. Ml •8106 
U S A 

18 Bedfo rd Ro w 
Oepl PA 
Lond on. WC 1 A 4EJ 
England 
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Model I users! Conver1 files berween 
TRSDOS and Cl' / MI 
• UIOIMAnu runs under TRSDOS 
• Operares on single drive sysrem 
• Converrs In borh direcrlons 
• Cl' / M operaling sysrem nor needed 
• All TRSDOS record lengrhs supporred 
• lnlliallzes blank Cl' / M dlskeue 
• Displays or dumps CI' / M files 
• Manipulares CI' / M direc!ory under 

TRSDOS ..-380 
S249.00 from slock . CI' / M-IBM. 

TRSDOS-DEC. and CI'! M-DEC ver
sions of IEFOIMAnD also available a! 
S249.00 from MicroTech Exporls. Inc .. 
467 Hamihon Ave .. l'alo Alro. CA 94301 
[ JTel : 415/ 324-9114 TWX: -. 
910-370-7457 MUH-ALTOS -

wabasH 
When It comes to 

Aexlble Disks, nobody 
does It better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 

4· ····-~ - Ill: 

·./. == .... ~ ... 0:~~~~-t:'" -~:~;(-. • • , 
• I . ., • 

{;(' "CC" RISER ~ 

•R81MI a IIIIa TV monitor tor HIY vtewlng 
•Aitowt CC keyboerd to lllp under monlt« 

tor mo,. deek 'PKe 
•abtchlng lllftr-9,.Y nberglan 
•$37.50 + $2.50 lhlpplng 

"80" DEMI-CASES 
•Modell tor LNW or MDX I a II Boerdl 
•S32.50 + $2.50 lhlpplng 

N. Y.S . Residenta lldd 7" Tax ... 174 

SYRACUSE A & D CENTER 
Box 125, Dewitt, N.Y. 13214 

" Specializing In Electronic Packaging" 
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TRS-88 Model 11 DEBUG Proqra~ 
8211 21 2D P4 16 33 IE 80 )E 19 CF ED 73 fl F7 31 88 1-• • ). , > • •• a • • l. 
8211 P7 DD 21 2A F4 AF DD 77 II DD 77 11 FD 2A 4F 28 • • t• • • • w •• w •• *O+ 
8221 PD 22 28 F4 21 86 F4 16 81 )E 2D CF 21 61 F4 86 ," (, 1 • • • • >- .1 ',, 
8231 32 IE ID JE 13 CF C4 16 F4 41 )E 12 CF FD 2A 28 2 •• > ••••• A> ••• •( 
8241 F4 DD 21 C7 F4 FD 4E 88 FD 23 FD 46 01 FD 23 78 ,,I,,,N,, t, F.,tx 
8251 Bl CA 21 F4 ED 4 ) 28 F4 FD 5E II PD 23 FD 56 II • • I • • C( ,," • • t .V. 
8261 FD 23 DD E5 El 16 81 )E 15 Cf 16 85 DD 23 11 PC .t.,, , , > ••••• t •• 
8271 )£ 21 DD 77 II DD 23 FD 7£ II FD 23 CB 7F 21 88 > .w •• t •••• t •• 

PC SP SZHPNC AF BC DE HL I X IY AF' BC' DE' HL' 
2818 liFE 110081 8818 IA18 8111 1101 1111 011e 1111 1881 1111 e1ee 

? p 
DEBUC i s now ON 
TRSDOS READY 
DEBUC 

Fqrurr J. This is tM fust section of code to enter (at DEBUG ON) if you don't have an editor! 
~. 

TRS-81 Model II DEBUC Proqram 
8288 87 28 54 CD El F2 18 EF FE 92 28 11 FD 7E FD FE . (T ••••••• • •• •• 
8291 )A 28 12 DO 2B FD 7£ FF CD f6 F2 18 DA FD 7£ FF : •• + • • • • • • •• • • • 
82AI PE 98 21 Pl FD 7E 81 FE FF 28 88 FO 7E FP CD F6 • • ••• • • • ( • •• • •• 
82BI Pl 18 1 1 PO 23 PO 7E PO FE )A 20 82 00 28 FO 7E • • • • o • • • • : •• + • • 
82CI PF CO F6 P2 00 36 81 FF 00 23 FO 7E 00 PO 23 87 • .• • • 6 • • • t •••• t . 
8201 28 15 CO E8 Pl 1 8 Fl DO 77 88 CO ) C F3 C) 30 F2 ( ,, •• • •• w,, < , . •, 
82EI PE 19 28 16 DO 77 01 00 23 C9 86 07 )E 21 DO 77 •• ( • • w • • t • •• > .w 
82PI 81 DO 23 11 P9 C9 F5 00 7E Ff FE 21 28 OB FE )A •• t . , . ..... ( •• : 

PC SP SIHPNC AF BC DE HL IX IY AF' BC' DE' HL ' 
2811 21FE 111111 1111 1118 1111 ee1e IA81 e8eo 1811 1808 1ooo oooe 

7 p 
DEBUG 1 a now ON 
TRSDOS READY 
DEBUG 

~ 4. The S«<ftd Stet ion of code to enter if you don 't hirw an editor/~. 

TRS-81 Model I I DEBUG Proqca~ 
8311 28 17 3£ 21 DO 77 II DO 23 Fl E6 7P 47 84 21 53 ( . > .w •• t ••• C.I S 
8311 28 7E C8 7F 23 28 PA 11 P8 28 E6 7F DO 77 88 DD ( , • • t ( • • • + ••• w •• 
8321 23 23 7E CB 7P 21 87 00 77 f8 00 23 18 Fl PO 7£ tt ••••• w •• t •••• 
8331 tl FE 2t C8 )E 21 DO 77 . t8 00 23 C9 DD 21 C7 F4 ... > .w .. f .. I • • 
8341 CD DB Fl DO 4E II DD 23 79 FE 38 21 ODIE 21 CO •• •• N •• t y.B , , , 
8)58 Bl Pl 18 Ef OD 4E II DO 23 79 FE 22 28 87 )~ 2A •••• • N •• t y ,• . : • 
8361 F4 2P 3 2 2A F4 )A 2A F4 87 79 ~~ 19 PE FP 21 88 . / 2• . :• •• y •••• 
8371 32 2B P4 DD 4E II 00 23 )A 2B F4 PE II 21 15 79 2+ ,,N.,f:+ ••• • y 

PC SP SIHPNC AP BC DE HL IX IY AF' BC' DE ' HL' 
2811 21FE 111111 1111 •••1 1111 1111 8080 8001 8111 0110 ee1t 8001 

? p 
OEBUC i s now ON 
TRSDOS READY 
DEBUG 

F«JUP 5. The third Stet ion of code to enter if you don 't have an «lit or I-mbler. 

fmishes pnntmg, execution returns to 
ST ART2. This procedure continues un
til the next line address is 00 00, in
dicating the end of the program. Execu
tion then jumps to QUIT, which simply 
restores the Basic stack pointer and 
jumps to the BASIC READY prompt. 

During the deCoding process, if the 
program fmds a remark token (90 hex), 
it stores a OFF hex in the buffer prior to 
the remark. The PRINTI routine uses 
this to indicate that the subsequent code 
is part of a remark, and the program 
should disregard the colons. 

PRINTI requires further explana
tion. When called, the flJ'St S bytes in the 
buffer represent the line number in 
ASCII fonnat. Lines 1690-1760 begin 
testing these bytes for ASCII 0, re
placing these leading zeros with spaces. 
When the program locates the fll'st non
zero number, it exits this routine. 

Now lines 1770-2200 take over. This 

routine requires two tests. Fll'st, if the 
program encounters quotes, it sets a 
flag. Until the flag is reset with a second 
set of quotes, the program prints all 
subsequent characters without further 
testing. Second, if the program fmds a 
remark flag (OFF hex) in the buffer, it 
stores it in the remark statement. The 
program then disregards colons as line 
delimiters. 

PRINT1 calls PRINT2. It keeps 
track of the number of characters 
printed prior to the last carriage return. 
Line 2290 sets the limit at 72 characters, 
including the line number but excluding 
the left margin indentation. Print com
mands at lines 2600-2650 produce the 
printout. If the program cannot execute 
a Print command, it calls the Fault sub
routine which prints the Printer Not 
Ready message through the STOPPR 
(Stop Print) routine. 

This subroutine also reads a one-



Model II DEBUG Pr ogram TRS- 80 
8)89 
8390 
83AB 
8380 
83C0 
8300. 
83E0 
83F0 

FE )A 28 16 79 87 28 80 AP ) 2 28 F4 32 2A F4 BE 
00 CD BB F3 C9 CD BB Pl 1 8 BA C5 BE 00 CD BB P3 
3E 07 32 2C F4 3E BB CD DO F) Cl CO B8 F) 18 A4 
41 78 FE 00 28 lD )A 2C F4 3C 32 2C P4 FE 48 20 
16 06 00 CD F4 F) )E 07 32 2C F4 3E BB CD DO F) 
41 18 0 4 AF 32 2C P4 CD F4 F) C9 3E 05 F 5 JE 84 
CF 78 FE 01 CC FO F) )E 01 CF Fl 86 20 CO P4 F) 
30 20 FA C9 F5 3E 12 CF C4 16 F4 F l C9 21 8 5 F4 

.:( . y •• • 2+.2* • • 

>. 2, . > .. . .. . .. .. 
Ax • • ( . :, .. < 2, • • H 
•• • • • • >. 2 ,. > • • •• 
A ••• 2, ••••• > •• >. 
• X • • • • • ) • • • • • • • 
• ••• > •••• • •• 1 •• 

PC 
2800 

SP S ZHPNC AF BC DE HL IX lY AF' BC ' 
21PE 000000 000 0 0000 000 0 0090 0000 0800 0000 0000 

DE' HL' 
0900 0000 

? p 
DEOUG is now ON 
TRSDOS READY 
DEBUG 

Figure 6. The fourth section of code to enter if you cion 't have an editor/assembler. 

TRS-80 
8490 
8418 
8428 
84)8 
8448 
8 450 
8460 
847 0 

PC 
2800 

? p 

Mode l 11 DEBUG Progra~ 
06 12 BE 01 22 AI f4 3E BC CF 
10 F E 59 20 E8 C9 C5 21 A2 F 4 
C9 ED 78 00 F6 C3 80 28 00 80 
4F 20 43 26 55 26 4C 20 49 20 
20 20 20 20 5 6 72 65 73 73 2 0 
6f 20 48 41 4C 54 20 6C 69 7 3 
09 09 20 20 20 20 44 4F 43 5 5 
49 4F 4E 20 50 52 4F 47 5 2 41 
SP SZHPNC AP BC DE HL 

2 1FE 000000 0 000 e neo 0000 e0ee 

DEBUG is no._. ON 
TRSDOS READY 
DEBUG 

l A CB AF FE 4E 28 
06 25 CD 32 P4 C1 
00 00 eo 1a 44 20 
53 20 5 4 20 20 20 
22 46 31 2 2 20 74 
74 69 6E 6 7 2£ eo 
40 45 4£ 5 4 41 5 4 
40 20 4C 49 53 5 4 

lX !Y AF ' BC' 
0000 0000 0000 0000 

• • • > • • • • • . N ( 
•• y ••• !. .. \ .... 
• • { • • •• ( • • •• • • D 
0 C U L I S T -
-- Press " Fl " t 
0 HALT l l S t i nq • • 
. • OOCUMENTAT 
JON PROGRA.~ LI ST 
Of.' HL' 

0 000 0000 

Ftgure 7. The fifth section of code to enter if you don't have an editor/assembler. 

TRS-80 Plo d e1 II DEBUG Pr ogram 
8480 49 4E 47 t 20 20 20 20 2 8 2 0 2 0 20 20 20 20 20 20 lNG -
8490 20 20 20 20 20 20 20 20 2 0 20 20 2 0 20 20 2 8 20 
84A0 20 00 5 0 72 69 6E 74 6S 72 20 4 E 6F 74 20 5 2 6 5 . Pr i nter Not Re 
8480 61 64 79 2E 20 43 4P 4 E 54 4 9 4E 5 5 45 29 Jr 28 ady . CONTI NUE ? ( 
84C0 59 2F 4 E 29 2E 2£ 2E 09 Ff 80 Ff 00 Ff 09 pp 00 Y/ Nl •• • . •••••••• 
8408 FP 90 PF 09 PF ee rr 00 r r eo rr ce FF 09 fF' 0 0 ... .. ..... ..... . 
84EO FF 00 Ff 00 rr 00 FF 00 FF 00 fF 00 FF 00 FP 00 .... ..... ...... . 
84F0 Ff 0 0 FF 90 Ff oe rr 00 r r 08 FF ee FF 00 pp 0 0 .. ... ... .... .. .. 

PC SP SZHPNC AF BC DE HL l X IY AP' BC' DE' HL' 
28U 21FE 008999 8008 BBBB I BBB 0080 eeee oeee 0000 one 00 90 08 00 

? p 

DEBUG is now ON 
TRSDOS READY 
DEBUG 

Ftgure 8. The sixth section of c:ode to enter if you don 'r have an editor/assembler. 

character keyboard input. If it is not Y, 
y, N, or n, it goes back and waits for 
another keystroke. If you hit the N or n 
keys, execution jumps to Quit (lines 
287~2880). Otherwise, execution re
turns to Print from STOPPR through 
Fault. 

Indent sets the left margin for the 
printout. Each time INDl is executed, 
the program scans the keyboard. If you 
press the Fl key (01 hex), execution 
jumps to Stop. There, the program 
prints the portion of the STOP1 mes
sage (starting at F4B5 hex) that states 
CONTINUE ?(YIN). . . . As with the 
STOPPR routine, a Y or N response ei
ther returns execution to the point 
called from or ends the program via 
Quit . 

Cftating Docuk 
An obvious way to create the Docu

list program is with an editor/ assem-

bier. If you don't have one, you can 
create Doculist using the TRSDOS 
Debug facility. At the TRSDOS Ready 
prompt, type DEBUG ON and then 
type DEBUG. The normal Debug 
screen presentation (as ~hown in the 
TRSDOS 2.0 reference manual) ap
pears. Type M8200 and then press the 
F1 key. At this point, enter the code 
shown in Fig. 3. When you enter all128 
bytes, the cursor returns to the flrst byte 
on the 8200 line. Press F2 to save this 
code in memory. Note that Fig. 4 starts 
at address 8280, so type M8280 and 
then press the F1 key. Enter these 128 
bytes, type F2 and then continue this 
process for Figs. 5- 8 until you've 

Call the RAM command by pressing 
theM key, and double-<:heck all entries 
for accuracy. You may wonder why the 
listing begins at OF200 hex, though you 
enter the code through Debug at 8200 
hex. Since Debug does not allow you to 

REMSOFT, INC. 
Let Your TRS-8()® 

Teach You 
ASSEMBLY LANGUAGE 

Tired of buying book after book on assembly 
language programming and still not knowing 
your POP from your PUSH? 

REMSOFT proudly announces a more 
efficient way. using your own TRS·8(}~ to 
learn the fundamentals of assembly language 
programming .at YOUR pace and YOUR 
convenience. 

Our unique package. " INTRODUCTION TO 
TRS·B~ ASSEMBLY PROGRAMMING. will 
provide you with the following: 

• Ten 40 minute lessons on audio 
cassettes 

• A driver program to make your TRS·~ 
vi!leo monitor serve as a blackboard tor 
the tnstructor. 

• A display program for each lesson to 
provide illustration and reinforcement for 
what you are hearing. 

• Step·by·step dissection of complete and 
useful routines to test memory and to 
gain direct control over the keyboard. 
vtdeo monitor. and printer 

• How to access and use powerful routines 
in your Level II or Model Ill Basic ROM 

AVAILABLE FOR MODEL 1 & 3 
REMASSEM (tapo) $74.95 
REMASSEM (disc) $79.95 

LEARN TRS·BIJ® 
ASSEMBLY LANGUAGE 

DISK 1/0 

Your disk system and you can really step 
out with REMSOFT'S Educational Module. 
REMDISK-1 , a " short course " revealing the 
details of DISK 1/0 PROGRAMMING using 
assembly language. Intended for the student 
with experience and assembly language. 
COURSE INCLUDES : 
• Two 45·minute lessons on audio cassette 
• A driver program to make your TRS·80!l 

video monitor serve as a blackboard foc 
the instructor . 

• A display program for each lesson to 
provide illustration and reinforcement for 
what you are hearing . 

• A booklet of comprehensive . fully 
commented program listings illustrating 
sequential fi le 1/ 0 random-access file 
1/ 0 and track and sector 1/ 0 . 

• A diskette with machine readable source 
codes tor all programs discussed in both 
Radio Shack EDTASM and Macro 
formats . 

• Routines to convert from one assembler 
format to the other. 

Presently available for Model 1 only 
REMDISK-1 only $29.95 

Doolor inqotirlos iadod 

~~;: aC:~~e: ~~ ~~v~~6;st~~?: gr c:~~ ~ 
,., taug/11 at Mela T ecMologoes Co<paratoon !he RadiO 
Snac~ compute' Center . and other locat~s""' ~ortnern OntO 

~- REMSOFT, INC. 
571 E. 185 St. 

Euclid, Ohio 44119 
(216) 531-1338 

SHIPPING CH ARGES 
$2 50 WITHIN UNITEO STAl ES 
$~ 00 CANADA ANO MEXICO 
OTHER FOREIGN ORDERS ADO 20% 
OHIO RESIDENTS ADO 6'11% SALES TAX 

TRS-80' 1S A rRAOEMARK OF TllNOY CORP 
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Program Listing. ~ Assenbly-longuage Doculist program. 
access the memory area above OF3FF 
hex, you must enter the code at an ac
cessible memory area, and then relocate 
the code as you dump it to disk. At this 
point, press the escape key and then 0 
to tum Debug off. Finally, type the 
following: 

00010 
00020 
00030 
00040 
000 50 
00060 
00070 
00080 
00 090 
00100 
00110 

F2 00 001 20 
f200 2120F4 00130 
f203 0633 00140 
f205 OEOO 001 50 
r2 97 JE09 00160 
P2 09 c r 00110 
f 20A E073 00F 7 00180 
r2 0E 31DOF7 00190 
F21 1 0021 2Af4 00 200 
F215 Af 00 210 
F216 0077 00 00 22 0 
F219 0077 01 00 230 
F21C F02A4F2B 00 240 
f220 f02228f4 00250 
f22 4 2186P4 00260 
f227 0600 00270 
F229 3E20 00280 
r22s cr 00290 
f22C 2160f4 00300 TITLE1 
f22F 0632 00310 
f 231 OEOO 003 20 
f233 3£13 00330 
f23 5 Cf 003 40 
f 236 C416f4 003 50 
F239 41 00360 
f23A 3E12 0037b 
r23c cr oo380 
f230 f02A28f 4 00390 START2 
f 241 0021C7f4 00400 
f2 45 f04EOO 00410 
f 248 P023 90420 
f2 4A f04600 00430 

: ~ ······· ····· ·· ·· · · ·· ············· ········· ······· 
0 0 C U L 1 S T 

· • SOURC E•DOCUL I ST/ ASH O!lJECT•DOCUI, I ST/CflD • 
· • VERSI ON 1 .5 • • •• • 2 OCT 1982 • •••• J . J. BARUAR£LLO • 
· • ABSTRACT: Thi s prog r a~ c reates BAS IC listings • 
·• in a form su t utable Cor easy i nspect1 0 n and 
· • understanding. It i s a Model I I vecston of the 
:• 11odel I program by norris Jones "'hich appea r ed • 
·• 1n t he Nov . 1981 i ssue o[ 80 Microcomput1 ng . .. ..... ............ ..... ........•... .... ...•..... .. 
ORG Of290H 
1.0 IlL, INTRO 
LO !!, 51 
LO C,OOH 
LO A,9 
RST 8 
LO (0f700H ) , SP 
1.0 SP,0f70011 
LO IX,QUOTES 
XOR A 
LO ( IX+0 ) ,A 
LO (!X+ l ) ,A 
1.0 IY, (2!l4fll) 
LO (NXTLIN) ,I Y 
LO HL,TITLE+38 
LO B,O 
LD A, 45 
RST 8 
LD IIL,TITI. E 
LD !! , 50 
LO C,ODII 
I.D A,19 
RST 8 
CALL NZ ,fAULT 
LD B,C 
LD A, 18 
RST 8 
LD I Y, (NXTLIN) 
LD Ix,surr 
LD C, ( IY+O) 
I NC IY 
LD B,(IY+O l 

;POI!'T TO SCREEN 1\SG 
51 CHAR LONG 

; PLUS EXTRA CRLf 
;PRINT IT USI~G SVC 9 

;SAVE STACK POINTER 
;!lEW STACK 
;START Of VARIABLE STORAGE 
;A•O 
;QUOTES=O 
;CIIARS=O 
;2B4fH HOLDS START ADDR 
;GET NEXT LINE'S ADDR 
; BUffER AREA fOR DATE 
; INFO. 
;TRSDOS SERVICE I 45 
; (GET DATE INfO), 
; DUff ER AREA fOR f ULL 
; TITLE (50 BYTES), 
;ADD ON A C/R AND SEND 
; TO PRINTER VI A SVC 19. 
;DO ITI 
; I f UNABLE, GOTO fAULT 
;S END ANOTHER C/ R TO TH E 

PR INTER VI A SVC 18 TO 
; SK I P A LIN E. 
;NEXT LINE AODR INTO I Y 
;DEfiNE START Of BUffER 
;LSB Of NEXT LINE ADDR 

;MSB Of NEXT LI NE ADDR 

DUMP DOCUUST / CMD START = 8200, 
END = 84C6,RELO = F200 

and press the enter key. When 
TRSDOS READY returns, you have a 
stored program called Doculist/ CMD. 

Using. Doculist 

To use Doculist, you must load it into 
memory, defme its starting address, and 
then call it with the USR command. At 
TRSDOS READY, type LOAD DOC
ULIST / CMD and press the enter key. 
This loads the program from disk to 
memory. In Basic, you accomplish this 
by typing SYSTEM" LOAD DOCU
LIST/ CMD" and hitting the enter key. 
You don't need to reload the program 
as long as the Model II remains 
powered unless you use another ma
chine-language program that resides in 
memory area F200-F4C6 hex. 

To defme its starting address, you 

-------------------------------------------------------------------------------------------------C_M_I~_ oop. l~ 

MICRO DESIGN INTRODUCES 

WINCHESTER HARD DISK SYSTEM 
For the TRS-80, IBM & Apple Computer 

__ ....,_,_,.4.~:;;~~~~> FEATURES 
• Approximately ninr rimrs {a.slrr rhan slandard flopp y disk drivrs 

• Mix 8 March Fixrd 8 Rrmowblr drives for a cw.srom sysrrm 

• Up 10 45 mr1aby1e on·line sroroar • Bwih·in rrror drrrcrion & corrrcrion . 

MICRO DESIGN 
Tex. Res. Cal/512-441 ·7890 6301 Manchaca Rd. Suite B • Austin, TX 78745 

1-800-531-5002 
See ow other ac1e on peeee ee a 27. 
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LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD To LEAVE HOME. 
The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
lnfonnation Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator. 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases. 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
infonnation and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network. all you 

need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal. or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 

CoinpuServe 
Consume< lntormat.on ServiCe P 0 Box 20212 
5000 Ar•ngton Centre Olvd COlumbus OH 4 3220 

800-848-8199 
I" OhK> call6t 4.457·0802 

An H&A 8'0C< COIT'Da"Y 
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Stretch the Twelve Days of 
Give a gift subscription to 80 Micro today 

and relax . .. you can't find a better gift for ac
tive computerists. Every Issue gathers to
gether the latest programs and projects for 
Radio Shack's personal computers. business 
computers, and portables. Your favorite com
puterist will be busy year round with: 

Powerful Utlllties-save time and effort 
and do more computing than ever before. Re
cent issues have included ways to improve 
Electric Pencil •. a program-to-program data 
transfer. and a cassette operating system. 

Programming Techniques-learn how to 
program and spend less on software. Pick up a 
second language for special applications. Get 
faster results with machine-language sub
routines . . . the monthly column "The Next 
Step" shows how. 

HI-res Graphics- make better business 
presentations with fancy printouts. Illustrate 
games with eye-catching details. Create unique 
3-D art. It's all possible with articles on ad
vanced graphics techniques. 

Business Applications-increase office ef
ficiency. Learn the business models' different 
capabilities. And keep abreast of develop
ments for the Model 100• with reviews. appli
cations. and utilities in "C•Notes." 

Exciting Games-enjoy arcade games. ad
venture games, and simulations. Use the pro
gram listings to add features to other games. 
Or record high scores in "The Gamer's Cafe." 

Two-way Communication-get definitive 
answers to technical questions in "Feedback 
Loop." Respond to articles. editorials. and 
news with "Input." Or submit an article for 
publication. 80 Micro is a forum for ideas. not 
a one-way street. 

"News" & "Remarks"-discover the latest 
industry trends and how they'll affect con
sumers. Learn about new services or novel ap
plications. And get the inside story with pub
lisher Wayne Green's outspoken editorials. 

Home and Hobby-break the ice at a party 
with a singing computer. Or make e lectronics 
projects easier with a circuit-board scanner. 
Whatever the subject. there's always some
thing of use in 80 Micro. 

Buyer's Guides-comparison-shop from 
home and save hundreds of dollars. Get all the 
facts on graphics software. printers. utilities. 
disk drives & disks. and more. 

Candid Reviews-use "Reviews" and "Re
view Digest" to find out a product's strengths 
and weaknesses before it leaves the store. 

BOmicro---
,,. m•glliiHI lOt TRS·IO • users ® 



Christmas into Twelve Months 
Know all about the latest releases with "New 
Products." Now every purchase can be a 
sound investment. 

Hardware Projects-get quality equip· 
ment and hours of fun in the shop. Build a 
Model n• capacitance meter. Diagnose acous· 
tic couplers. Or repair digital circuits. Custom· 
ize any system to meet specific needs. 

In-depth Series-become a local expert in 
any field . Learn computer cryptology. or how 
to use data files. Give the Model lflll• color 
capability. Discover APL. Assembly. Lisp ... 
and more. 

Give a gift subscription to 80 Micro today 
and relax. Why hassle with holiday crowds 
and pushy salesmen when you can avoid the 
last-minute rush? Christmas shopping has 
never been easier. 

Just fill out the coupon or the attached card 
and return it now to 80 Micro Subscription 
Department. P.O. Box 981. Fanningdale NY 
11737. A full-year subscription is only $35.97. 
That's a savings of 27% off the newsstand 
price . . . and convenient home delivery is 
FREE. 

Give 80 Micro. Your favorite computerist 
will thank you again and again and again. 

r--------------
Dear Santa. I want to give a year's subscription to 
80 MICRO for the Holidays (12 issues for $24.97). 

0 Check enclosed 
OMC 0 VISA 0 AE 0 BILL ME 

CARD#---------------------------

Expire Date ------------

Signature -------------

My Nrune ____________ __ 

Address 

City----- State __ Zip ______ _ 

Please enter a one year gift subscription to: 

Nrune 

Address 

City------- State _ _ Zip ------

Canada & Mexico 127.97. I year only U.S. funds drawn on U.S. bank. 
foreign Surface 144.97. I year only U.S. funds drawn on U.S. bank. 
foreign alrmatl pic""" Inquire. 
All gtflsu~rlpllons begtn with January 1984 iosuc. 

BOmicr 
P0Boz981 
FAI'IIliDCclale. NY 11737 



F24D PD2l 
P24F 78 
F2SI Ill 
F2S1 CAllF4 
F254 £D4l28P4 
F258 PDS£11 
FZSB PD2l 
P25D FDS611 
F261 FD2) 
P262 DOES 
P264 El 
P26S 16U 
P267 lElS 
r2u cr 
P2611 1615 
F26C DD23 
rzu urc 
F271 lE21 
F272 DD7711 
F275 DD2l 
F277 FD7EII 
F2711 FD2l 
F27C CB7F 
F27E 2118 

F281 117 
F281 2854 
F283 CD£1P2 
F286 18EF 

F288 F£92 
P2811 2111 
P28C PD7£PD 
P28P P£311 
F29l 2112 
F293 DD28 

F29S PD7EPP 
P298 CDP6P2 
F298 18011 

F29D FD7£PP 
P2111 P£91 
f'2112 21f'1 
F2A4 PD7EII 
f'2117 f'EPF 
f2119 2818 
f'211B PD7EPP 
f'211£ CDP6F2 
P2B1 1811 

P2Bl FD23 
F285 PD7EPD 
P2B8 P£311 
F2BA 2U2 
f2BC DD2B 

F28E FD7Eff 
P2Cl CDF6F2 

F2C4 DDl611Ff 
P2C8 DD2l 
P2CII PD7£U 
rzco ron 
F2CP B7 
P2DI 2815 
f'2D2 CDEIF2 
P2D5 18P3 

F2D7 007711 
FZDII CDlCFl 
P2DD C33DP2 

FZ£1 F£19 
F2£2 2816 
P2E4 007781 
P2£7 0023 
r 2£9 c9 
f2EA 1607 
f2EC l E2 0 
F2E£ 001700 
f 2Fl 0023 
F2Pl 11F9 
r2F 5 C9 

f2f6 FS 
P2P7 DD7tff 
F2FA PE21 
1'2FC 288B 
F2FE FElli 
Floe 2101 
F312 l E21 
FlU 007708 
Fl07 0023 
Fll9 F1 
FlOII £67F 
fl8C 47 
f)ID 04 
I'll£ 21 5328 
fl11 7E 
fll2 CB7f 
fl14 2l 
I'll s 281'11 
Fl 17 11F8 
Pll9 2B 

UUI 
IUS I 
11461 
11471 
11481 
11491 
11511 
usu 
IIS21 
11 531 
U 5U 
US 51 
11561 
11571 
11581 
U 591 INC 
11611 
116lt 
11621 
11631 
81641 112 
11651 
11661 
11671 
11681 ; 
11691 
11711 
U711 
11721 
11731 I 
11741 TOH!I 
11751 
11761 
11771 
11781 
18798 
uau: 
11811 NCOLON 
11821 
U830 
10841 ; 
11851 R£1\AAK 
11861 
11871 
11881 
11891 
11911 
11911 
11921 
U938 
119U 1 
11958 APOS 
08968 
to978 
80980 
81991 
81008 I 
11118 IIPOS1 
11021 
lUll ; 
11141 R£1\LIN 
01151 
11161 R£111 
11170 
I lOBe 
01091 
01100 
11111 
111211 ; 
IIllO LINEND 
01141 
11158 
01161 ; 
11118 TAB 
11181 
01191 
11201 
812l0 
01220 TIIB1 
01 238 
01248 TAB2 
11250 
81260 
81278 
11288 ' 
tl290 SPOCX 
01301 
Oll10 
11320 
11338 
81340 
01)50 
e136e 
01370 
11380 SP1 
ll39e 
llUO 
81411 
11420 
11438 SP2 
81441 
81451 
81461 
11478 
11481 

INC 
LO 
OR 
J P 
LO 
LD 
INC 
LD 
INC 
PUSH 
POP 
LO 
LD 
RST 
LD 
INC 
DJNZ 
LD 
LD 
INC 
LD 
INC 
BIT 
JR 

OR 
JR 
CALL 
JR 

CP 
JR 
LD 
CP 
JR 
DEC 

LO 
CALL 
JR 

LO 
CP 
JR 
LD 
CP 
JR 
LD 
CALL 
Jll 

INC 
LD 
CP 
JR 
DEC 

LD 
CALL 

LD 
INC 
LD 
INC 
011 
JR 
CALL 
JR 

LD 
CALL 
JP 

CP 
JR 
LD 
INC 
RET 
LD 
LD 
LD 
INC 
DJNZ 
RE:T 

PUSH 
LD 
CP 
JR 
CP 
JR 
LO 
LD 
!tiC 
POP 
AND 
LD 
INC 
LD 
LD 
BIT 
INC 
JR 
DJNZ 
DEC 
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IY 
11,8 
c 
t,QUIT 
(NXTLI!I) ,BC 
£, (IY+I ) 
IY 
D,(IY+I) 
IY 
IX 
HL 
8,1 
11,21 
8 
B,5 
IX 
INC 
11,21H 
( IX+I) ,A 
IX 
A, ( IY+I) 
I Y 
7 ,A 
NZ,TOI(tN 

" t,LINEND 
TAB 
112 

92H 
Nl ,R£1\AAK 
A, ( IY-l) 
]AH 
NZ,NCOLON 
IX 

A, I IY-1 ) 
SPOCX 
A2 

A, ( I Y-1) 
9tH 
Nt ,NCO LON 
A, ( IY+I) 
IFFH 
Z,APOS 
A, ( IY-1) 
SPOCK 
R£1\LIN 

lY 
A, ( IY-3) 
)AH 
!IZ ,APOS1 
IX 

A,(IY-1) 
SPOCK 

(I X+ I) ,OFPH 
IX 
A, ( IY+B) 
I Y 
A 
Z,LINEND 
TAB 
R£.'11 

( IX+8) ,A 
PRI~T1 

STAAT2 

09H 
Z,TAB1 
( I X+8 ) ,A 
IX 

B, 7 
11,21H 
( IX+O ) ,A 
IX 
TAB2 

liP 
A, ( IX-1) 
20K 
Z,SP1 
l AH 
Z ,SP1 
11,20H 
( IX+O) ,A 
IX 
IIF 
7fH 
B,A 
B 
KL,285lH 
A, ( KL) 

7 ·" KL 
Z,SP2 
SP2 
HL 

1TEST IP 8•1 AND C•l 
1IF SO, tND OP PROGRAM 
1 SO JUKP TO 'QUIT', 
1ELS£ STORE THE ~DR. 
1 GET I.SB OP PROGRAM 
1 LINE NllflllER, 
;GET "SB OP PROGRAM 
1 LIN£ NUMBER. 
;TRANSPER BUPPER ~DR 
1 TO HL REGIST£11. 
;H£X-- >IISCII DEC CONV 
1 OF LINE NUKBER PER 
1 SVC2l. 
;INC BUfFER POI~EII TO 
1 BYTE PAST 5 DIGIT 
1 LINE NUKBER. THEN 
1 SAVE A SPACE (21H ) 
1 AND POI~ TO NEXT 
1 FilE£ BUFFER BYTE. 
1GET NEXT CHAR 
1INC CHAR POI~ER. 
;BIT 1 SET7 (TOKEN) 
;YES, GOTO TOI(£N 

I tiO, 11•17 
1YES, END OP LINE, 
:CHECK FOR TAB 
; AND IIETURN FOR NEXT CHAR 

1ELSt7 
;tiO . KIIYBE REMARK 
1Y£S, CHECK FOR 
, • 1: . ? 
;tiO. GOTO NCOLON (tiO COLON) 
;YES, DELETE ONt OF TH E" 

;GET BACK CURII£~ CHAR 
;DECODt TOKEN 
!RETURN POll NEXT CHAR 

1GET BIICX CURRENT CHAR 
;REI'I TOXEN? 
;NO. DECODE TOKEN 
1YES, GET NEXT CHAR 
1 AND CHtCX FOR '? 
1YES . DtCODE APOSTROPHE 
;NO, GET BACK CURIIENT CHAR 
: DECODE TOXEN 
1REMARX STATEMENT fOUND 

1MIIKE ff CURRE!IT CHAR, 
1 AND CHECK fOR " : "? 

;NO, GO FORWARD 
1YES, WASTE COLON 

;CURRENT CHilli 
;DECODE ' 

;SAVE ffH IN BUffER AS A 
START Of' 'REM' FLAG . 

:CURRENT CHAA 
;POl~ TO ~EXT CHAR 
; A•O ? 
;YES, END Of LINE 

; tiO. GET NEXT CHAR 

1SAVE END Of LINE BYTE 

;PROC ESS NEXT LINE 

;IS CHAR A TAB (89Hl7 
;YES. GOTO TAB PROCESSING 
;NO. STORE IN BUFfER 
1 INCREMENT BUFFER PO INTER 
:RETUIIN FROH SUBROUT INE 
;CONVERT 09K INTO 8 SPACES 
;BY STORING EIGHT 28H BYTES 
1AND INCREMENTING BUFFER 
; EIGHT TIMES ( 7+1). 
;IF 8 <> 8, CONTINUE 
;RETURN FROH SUBROUTINE 

1SAVE CURRENT CHAR 
;CHECK PREVOUS BYTE FOR 

II SPACE (21H) 
;YES, GOTO SP1 
; HOW ABOUT II COLON? 
;YES , GOTO SP1 
;NOT • • OR : SO STORE II 
, SPACE PRIOII TO TOKEN 
;INCREMENT BUFf POINTER 
;GET BIICX CURRENT CHAR 
;BIT 7•0, NOW CAN USE IT 
; AS A POINTER IN TOXEN 
; TIIOI.E APTER ADDING l. 
;TABLE STARTS AT 285lH 
1GET BYTE PROH TABLE 
;IS IT >81H (II TOKEN)? 
;POINT TO NEXT TABLE BYTE 

NO, GET NEXT TABLE E~RY 
:B•B-1. IF B<> 8, GOTO SP2 
1 fOUND ITI 

C--.1 .tr- p. 192 

can execute the command DEFlJSR = 
&HF200 either in the command mode 
or within a Basic program. You must 
redefine the entry point if you leave and 
return to Basic or if you redefine USRO 
when usina another machine-Jan&uqe 
program. 

To run the program, simply type 
X= USR(O). You can also include this 
command in a Basic program. When 
you execute X- USR(O), the screen 
clears and the tit1e shown in line 2940 of 
the Listing appears. The fust time you 
run the program, it accesses the disk to 
obtain the date information. On further 
runs, ~k access is not performed. 

If you press Fl , the Listing stops at 
the beginning of the next line and CON
TINUE ?(YIN) . . . appears on the 
screen. The program accepts either an 

uTo use Doculist, 
you must 

load it into memory, 
define its starting address, 

and then call it 
with the USR command. " 

upper- or lowerca<ie Y or N. If you enter 
an N, you'U immediately return to the 
READY prompt. A Y entry resumes 
printing. 

If printing is unable to resume, the 
scnm message reads Printer Not Ready. 
CONTINUE ?(YIN). . . . Again, press
ing the N key returns you to the READY 
mode and a Y reinvokes the printing 
mode. This message continues until you 
can print again. When printing is done 
you return to the READY mode. 

As with nonnallisting to the printer, 
it is advisable to perform a Fonns set 
prior to calling Docu1ist. This allows 
proper paging of continuous fonn 
paper. 

Oae Moclifkadotl 
For those of you with 13~lumn 

printers. a change in line 2290 is advis
able. Replace the "72" (48 hex) with 
"124" (7C hex). This allows a longer 
line to be printed, but won't force a car
riage return by the printer. • 

Jim Barbarella can be reoched 01 R.D. 
#1, Box 24/H, Tennent Rood, English
town, NJ 07726. You can purchaYe 
IJocuiN on disk from him for SJO. 
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A Newsletter for Pocket Computer Fans! 

This is a tinely. conpact. easy reading 
publication that provides up to the ftinute 
inforftation of vital interest to people who use 
pocket COfti)Uters -- and who want to know how to 
better capitalize on their capabilities. ue 
concentrate on the Sharp PC-1500 & PC-150M and 
Radio Shack PC-2 & PC-J ftOdels. But we also 
provide inforMtion about newconers to the field. 
Ue report priftarily on pocket and hand-held 
COftPUters that are capable of executing a high 
level language such as BASIC . nany new I\Odels 
will be introduced in this year. 
Especially for Busy People 
This is a ne~~sletcer. It is not a ft&gaZine . The 
naterial we provide is condensed to 8 to 16 pages 
per issue . This carefully selected inforMtion is 
presented in an easy to dioest forftat that is 
ready assiftilated by busy people . 
Product .nd Equipftent Aevie. 
As new ftOdels and accessories becone available we 
publish forthright revievs as reported to us by 
actual users. Books, software packaoes and other 
kinds of supporting ftaterials also cone under our 
careful scrutiny. 
Inportet -.rating Tips and Practical Advice 
Every I\Odel has its strengths and weaknesses. its 
ins and outs . Our publication quickly conpiles 
critical inforftation frOft users and passes this 
on to you . lie show you how to seve keystrokes and 
naxiftize perfor~e. ue often uncover hidden 
features and are able to tell you about 
capabilities not discussed in the ftanUfacturer's 
literature. (Ue have. in particular. published a 
wealth of naterial about tha actual ftachine codes 
UHd in the PC-1500/PC-21) 
lots of Precticel Protr-
Ye publish all kinds of practical . useful 
progrMs that enhance the use and enjoynent of 
your own personal unit . In past issues we have 
presented progrMS that: convert nuftbers frM one 
base to another. perforft linear reoression 
analysis . plot aviation courses. solve for 
unknowns in triangulation probltfts. tally 
superMrket purchases. do polynoftial arithftetic. 
display a calender of any ftOnth over a 500 year 
range, perforn linear interpolation, calculate 
anortization. fioure tab locations for conplex 
colunnar reports. perforft sinple aniMtion, dunp 
l'ltftOry. do curve fi ttino. renunber all or part of 
a prograft, and play a variety of aftUsing Qaft*S . 
Ut are al..-ys on the lookout for the highest 
quelity prograftS to bring to you. 
Delivered with a S~le CUU41rtee 
If, at any tine. you becont disatisfitd with our 
~11cat1on, you My SiffPlY c~J your 
subscription M1d r~iw 11 ref"tKKI for lKIIMilH 
issws. 

.- See Ust of Advtlrfis.n; on Pege 307 

Product Reviews 
Progranming Tips 

Timesavers 
Customizing 

Tutorials 
Short Cuts 

'" · . .; 
" 

Techlical Information 
Application Fonms 

~' ·}t:,( ... :-!&~:-<.:'·~~oc,lo(c~~(!,.~~~ ... ," .. ~~~~~~~<'j("',~~~x< " 

Awailable ()'tly by Prepaid ~ription for a Calendar Yeu 
Period (.-...ry - Decellber). Vou are sent back issues for the 
calendar year to which you subscribe. at the tiM you enroll . 

I an interested . Please send nore inforMtion . I have: 
aSharpPC-1500 RadioShackPC-2 

_ Enroll ne as al9~ Subscriber (Issue nunbtrs Jl-36). 
$18.00 in U.S. (U.S. $21.00 to Canada/nexico. Elsewhere 
U.S. $}() .00 payable in U.S. funds against a U.S. bank.) 

_ Enroll Mas a198'3-84 Subscriber (Issue nuftbtrs 21-'36). 
$54.00 in U.S. (U .S. $6'3 .00 to Canadalftexico. El~re 
U.S. $80 .00 payable in U.S . funds against aU. S. bank.) 

_ Enroll ne as a 1982-84 Subscriber (Issue nurtbers U-36). 
$78 .00 in U.S . (U.S . $95.00 to Canadalftexico. Elsewhere 
u.s. $120.00payableinu.s . fundsagainstau.s. bank. ) 

_ Check here if paying by nastercard or VISA. Please oivt 
crtdi t card infornation below. 
~ders RUSt bt eccof~P~ftied by ~N~YMRt in Ml. 

NaM: 

Addr : 

City: -------- State: _ Zip: 

nC/YlSA 1: ---------------

SiQMturt: -------- Exp. Date: ----

Mil this ordu ror11 UJ: 
PO:ICET COftTER IIEUSt.ETmt 

P .0. BOC 232. sancut. CT .,_, .- 3 
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CALC "HELPER" 
FOR THE TR~ MODEL Ill 

• Enters most VisiCaJc® 
commands with one keystroke. 

• Helps inexperienced users of 
VisiCalc learn quickly. 

• Helps experienced users work 
faster . 

• Does not alter program o n disk 
or require knowledge of any 
passwords. 

• Uses only a few hundred bytes 
of VisiCaJc® memory. 

$29.95 
MaaterCard & VIM .c:cqtecl 

Wlaconaln realdenta add 5" Nlee tax 
Indicate DOS ueecl and V...C.k ..nlon 

The Business Software Team 
639 Brookridge Street 
Green Bay. WI 54301 ~ 236 

POWER LINE 
PROBLEMS? 

Protects, orvonizts, controls computtrs & 
sensitive tltctronic equipment . Helps prevent 
softwcn "glitches", ooexplointd memory loss, 
and equipment domogt. Fihtr mocltls attenuate 
conducted RF interference. 120V, 1 S Amps. 
Other models available. Ask for trw literoturt. 

0 
DILID POWII COIISOU 

$79.95 

iill ~~=~· 
.... ·-~""--""--"_, ...... ........ - ...ndl. & lite. 

QUAD-II $59.95 

® 
~ .-485 

.514 ..... Rd .. Dept. 80 
t~t~NoMM . ,. 1 eo 11 

T,....;.nt........,.. o.olls .... 
filtw. 4 sodr.tls, ~to . 

IUAD·I $49.95 
T .............. 4MCbtl. 

MIII-II $44.95 
T....-wt ........ 3 •11110 flltw, 
2MCbtl. 

MIII-I $34.95 
T....-wt .... , 2MCbtl. 

Sll 
21S-U7-07M 

Out ot s-a..r Tol r..o 
IM·SU·f61S 

OEAUit INQUIItiiS INYITIO • COOs ... S3.00 + Sllip. 
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FHA E6 7F 
FllC DD77 00 
Fllf DD23 
F321 23 
F322 7E 
F323 CB7F 
PJ25 2807 
FJ27 DD7708 
F32A DD23 
F32C 1 8F3 
F32E FD7E00 
FJ31 FE29 
F333 ca 
FJ34 3E20 
F336 DD7700 
F339 DD23 
FJ3B C9 

FJ3C DD21C7F4 
F348 CDDBF3 
F343 DD4EB8 
f346 DD23 
F348 79 
F349 FE30 
FHB 28 8D 
FHD 0E20 
FHF CDBBFJ 
F352 18EF 
F35 4 DD4E98 
PJ57 DD23 
PJ59 79 
P35A FE2 2 
F35C 2807 
F35E 3A2Af4 
P361 2F 
F362 322AF4 
F365 3A2Af4 
F368 B7 
F369 79 
PJ6A 2019 
F3 6C FEFF 
F36E 2008 
F37 0 322BF4 
F373 DD4E08 
F376 DD23 
F378 3A2BF 4 
F37B FE8 0 
F37D 280 5 
F37F 79 
F380 FE JA 
F382 2816 
PJ84 79 
F385 B7 
F386 280D 
F388 AF 
F389 322BF4 
nee 322AF4 
F38F 0EOD 
F391 CDB0F 3 
F394 C9 
F39 5 CDB0F3 
F398 18BA 
F39A C5 
F39B BEBD 
F39D CDB0PJ 
F3A9 3E9 7 
F3A2 322CF 4 
F3A5 3EOB 
F3A7 CDDDFJ 
FJAA Cl 
P3AB CDBOfJ 
F3AE 1 8M 

FJBO 41 
F3Bl 7 8 
F3B2 FE0D 
F3B4 281D 
f3B6 3A2CF 4 
f3B9 3C 
fJBA 322CF4 
P3BD FE48 
F3BP 2916 
f3C1 060D 
F3C3 CDF4F3 
f3C6 3E97 
nee 322CF4 
FJCB 3EOB 
F3CD CDDDF3 
P3DO 41 
F3Dl 180 4 
F3D3 AF 
F3D4 322CF4 
F3D7 CDP4F3 
fJDA C9 

F3DB 3E05 
FJDD F5 
F3DE 3E04 
FJEO CF 
F3E1 7 8 
F3E2 FEB1 
F3E4 CCFDF3 
F3E7 3£01 
F3E9 CF 
F3EA F1 

01490 
01500 
01 510 
01 529 SP3 
0153 9 
01540 
01 550 
91560 
U 57S 
01 580 
01 599 SP4 
01699 
01619 
916 20 
01630 
01640 
016 58 

:m: PRINT! 
91689 
91699 All 
01799 
0171 9 
Bl720 
01730 
01740 
91750 
91760 
01778 A6 
91780 
81790 
91808 Al 2 
01818 
81828 
81830 
01848 
01850 AS 
81860 
11879 
01880 
01890 
01900 
91910 
01928 
U938 
81949 Al 
819 58 
01960 
81 970 
91989 
91990 
0 2909 A) 
9 2010 A7 
0 202 0 
02038 
02049 
020 50 
02069 
9 2979 
92989 
02999 AlB 
92199 
92119 AS 
02120 
021 30 
0 2149 
92150 
02160 
0217 9 
02180 
02190 
0 2209 

:m: PRINT2 
0 223 0 
02240 
02250 
0 2260 
02 27 0 
02 280 
02290 
023 00 
0231 0 
023 20 
02330 
02340 
023 50 
0 2360 
0 23 70 
02380 
02390 Pl 
02400 
02410 P2 
02420 
02430 
02440 INDENT 
024 50 l NDl 
0246 0 
02470 
02480 
02490 
0 2500 
0 2510 IND3 
0 25 20 
0253 0 

liND 
LD 
INC 
INC 
LD 
BIT 
JR 
LD 
INC 
JR 
LD 
CP 
RET 
LD 
LD 
INC 
RET 

LD 
CALL 
LD 
INC 
LD 
CP 
JR 
LD 
CALL 
JR 
LD 
INC 
LD 
CP 
JR 
LD 
CPL 
LD 
LD 
OR 
LD 
JR 
CP 
JR 
LD 
LD 
INC 
LD 
CP 
JR 
LD 
CP 
JR 
LD 
OR 
JR 
XOR 
LD 
LD 
LD 
CALL 
RET 
CALL 
JR 
PUSH 
LD 
CALL 
LD 
LD 
LD 
CALL 
POP 
CALL 
J R 

LD 
LD 
CP 
JR 
LD 
INC 
LD 
CP 
JR 
LD 
CALL 
LD 
LD 
LD 
CALL 
LD 
JR 
XOR 
LD 
CALL 
RET 

LD 
PUSH 
LD 
RST 
LD 
CP 
CALL 
LD 
RST 
POP 

7FH 
(IX+O) ,A 
IX 
HL 
A , (HL) 
7 ,A 
NZ,SP4 
(IX+0) ,A 
IX 
SP3 
A,(I¥+0 ) 
20H 
z 
A,20H 
(IX+0) ,A 
I X 

IX,BUFF 
INDENT 
C, (IX+0 ) 
IX 
1\,C 
38H 
NZ,!\12 
C,2BH 
PRINT2 
All 
C,(IX+0) 
IX 
A, C 
22H 
NZ, A5 
A, (QUOTES) 

(QUOTES) ,!\ 
A, (QUOT£S) 
A 
A, C 
NZ ,117 
9FFH 
NZ,Al 
(REM) ,A 
C,( IX+9 ) 
IX 
A, (REM) 
9H 
NZ,A3 
A, C 
31\H 
Z,!\8 
A,C 
A 
NZ ,AlB 
A 
(REM) , A 
(QUOTES),A 
C, 0DH 
PRINT2 

PR INT2 
A6 
BC 
C,9DH 
PRINT2 
A, 7 
(CHARS) ,A 
A, ll 
INDl 
BC 
PRINT2 
A6 

B, C 
A,B 
ODH 
Z, Pl 
A, (CHARS) 
A 
(CHARS) ,A 
72 
NZ, P2 
B, ODH 
PRINT 
A, 7 
(CHARS) ,A 
A,ll 
INDl 
B, C 
P2 
A 
(CHARS) , A 
PRINT 

A, S 
AF 
A,4 
8 
A, B 
01H 
Z, STOP 
A, l 
8 
AF 

HAKE IT UPPER CASE ASCII 
AND STORE IN BUFFER 

CONTINUE STORING TABLE 
ENTRIES UNTIL THE NEXT 
TOKEN IS ENCOUNTERED. 
TH I S WILL STORE THE 
ASCII CHARACTERS THAT 
SPELL OUT THE COM~AND 

KEEP GOING UNTIL DONE 

IS NEXT PROGRAM CHAR A 
SPACE (20H )? 

YES. JOB DONE . RETURN 
NO. SAVE A SPACE I N 

THE BUFFER. INCRE~ENT 
BUFP£R POINTER, AND 
THEN JOB DONE . RETURN. 

POINT TO START OF BUFFER 
SET LEFT ~ARGI N 
GET FIRST CHAR IN BUf f 
POI NT TO NEXT 
IS CHAR STORED I N C 

A " B" ? 
NO. GOTO 1112 
YES . REPLACE WITH A 

SPACE AND PRINT IT. 
GO BACK FOR NEXT CHAR, 
GET FIRST CHAR 
POINT TO NEXT ONE 

TO TEST IT 
FOR QUOTES 

NO . GO AHEAD 
YES . CHANGE 

THE FLAG 
AND STORE IT. 

I F WE JUMPED HERE, NO 
OOUTES. 

GET BACK CHAR. IF QUOTES 
FLAG, SKIP COLON TEST 

I S IS A "REH" FLAG? 
NO, JU~ P TO Ill 
YES . STORE FLAG IN ( REH) 

SKIP REH FLAG AND GET 
NEXT CHARACTER. 

IS CHAR PART Of REH LINE? 
(! . ~ . Not ~qual to zero) 

YES. SKIP COLON TEST 
NO. GET BACK CURRENT CHAR 
CHECK FOR COLON 
YES. J U~P TO 118. 
GET BACK CURRENT CHAR 
NO . I S A• 0? 

NO. J UHP TO Al S(PRINT) 
YES. 11•0 CLEARS FLAG . 

CLEAR REH LINE FLAG, SAVE 
QUOTES FLAG STATUS 
AND SEND A CRLF 
TO THE PRINT ROUTINE. 

RETURN 
PRINT THE CHAR If <>0 
GET NEXT CHAR 
COLON FOUND, SO SAVE CHAR 

AND PRINT A CRLF . 
THEN SET LEPT MARGIN , 
7•5 (LINE I ) + 1 (S PACE) 

+ 1 (CURRENT CHAR) 
11 •5 (MARGIN) + 6 (LINE 

I AND TRAI LI NG SPACE) 
GET BACK CHAR (COLON) AND 

PRINT IT , 
GO BACX FOR NEXT CHAR . 

PUT CHAR IN B, 
AND ALSO IN A. 

I S IT A CR? 
YES , GOTO Pl 
NO, GET CHAR COUNT . 

AND INCREMENT BY 1. 
SAVE NEW CHAR COUNT. 
FULL LINE YET? 
NO. J UMP TO P2 
YES. SEND A CRLF TO 

PRINT ROUT INE. 
7•5 (LINE I ) + 1 (SPACE) 

+ 1 (CURRENT CHAR) 
ll • S (MARGIN) + 6 (LINE 

I AND TRAILING SPACE) 
GET BACK CURRENT CHAR 

AND PRINT IT. 
END Of LINE . SET CHARS 

COUNT ER TO ZERO. 
PRINT CHAR IN B 

AND RETURN. 

SET 5 SPACES FOR INDENT 
AND SAVE IT , 

PERFORM SVC 4 (CHECK 
KEYBOARD FOR KEY 
PR~SSED (IF ANY) . 

WAS ' F1' PRESSED? 
IF SO, GOSUB ' STOP' 
CLEAR KEYBOARD OP ALL 

PREVIOUS KEYSTROKES, 
AND GET BACK A. 



flED 1621 
rlED CDY4f) 
flfl lD 
fl l'1 21FA 
flf) C9 

FJF 4 n 
PlFS l£12 
f 3F7 CF 
flF8 C416P4 
F)f8 Fl 
flFC C9 

flFD 21B5F4 
F4U 8612 
f412 11£11 
1'4D4 11Alf4 
P417 lEIC 
P41'1 CP 
F41A lA 
1'418 CBAF 
I'UD F£4£ 
FUF 2818 
f'4ll F£~9 
F41) 21£8 
F415 C9 
F416 CS 
f'417 21A2F4 
f41A 0625 
F41C CD02F4 
f 41 F C1 
!' 420 C9 

12~41 
12SSI IND2 
t2S61 
112571 
12S80 
02591 I 
826U PltiNT 
82611 
12621 
126la 
02641 
1!2650 
026U 
12671 STOP 
112681 
1126 98 STOPPR 
112710 
112710 
02720 
127)1 
112141 
12751 
02761 
82771 
82788 
02791 
1128t0 FAULT 
02810 
02820 
02830 
~2848 
02858 
0286C : 

LD 
CALL 
DEC 
JR 
RET 

PUSH 
LD 
RST 
CALL 
POP 
RET 

LD 
LD 
LD 
LD 
LD 
RST 
LD 
RES 
CP 
JR 
CP 
Jlt 
RET 
PUSH 
LD 
LD 
CALL 
POP 
RET 

B,21H 
PRIICT 
A 
NZ ,INDl 

AF 
A,}8 
a 
NZ , FAULT 
AF 

HL,STOP1+21 
B,l8 
C,l 
Dt, STOP1 
A,l2 
8 
A, CO£) 
s,A 
4tH 
I,QUIT 
59H 
NZ,STOP 

BC 
HL,STOP1+1 
B,37 
STOPPR 
BC 

;DBPIN£ SPACE TO B£ PRINTED 
1PRINT CHAR IN I 
:Otl£ LESS TO PRINT 
:GOTO INDl TILL DONE 
1 OTHERWI SE, RETURN. 

: SAVE CONTENTS OF A. 
:SVC 18 I PR!!II'TCHARI 
:DO IT NOW! 
: IF UNABLE, GOSUB ' FAULT' 
:GET BACK CO!.'TENTS OF A. 
:JOB DONE. lttTURN. 

:DEFINE COHTINU£ IISG ONLY. 
: PRINT 11 CHAR NSG AND 

I NPUT 1 CHAR FRON 
KEYBOARD VIA SVC 12. 

1 STORE CHAR AT STOP1. 
:DO IT 110111 
1GBT CHAR INPUTT£0. 
1NA~E UPPER CASE IF NOT. 
: I S IT "N"7 
:YES. JUIIP TO OUIT. 
:NO. IS I T A "Y"? 

NO. TltY AGAIN. 
1 YES, SO RETURN 
:SAVE BC INFO. 
:PRINT 'PRINTER NOT READY' 

NESSAG£, ETC USING 
1 'STOPPII' SUBROUTINE. 
:GET BACK BC INFO 

.U.'D RETURN. 

F421 £D7BOOP6 02870 QUIT LO SP,CIF611HI :RESTOR£ STAC~ 
f 425 Cl1028 112881 J P 2811H : AND RrTURN TO MODEL II BASIC 
F428 1111 112891 NXTLIN DEPW I 
F42A II 0291t QUOTES DEFB I 
f 42B Of t2911 REM DEFB I 
f 42C II 02921 CHARS DEFB I 
f 42D 18 12931 INTRO DEPB lBH 
f 42£ 44 82941 DEFN 'D 0 C U L 
F42F 21 4F 28 4) 21 55 21 4C 21 49 2t 53 21 54 
f43 F 2D 2D 2D 28 21 51 72 65 73 73 21 22 46 31 
f 44f 74 6F 28 48 41 4C 54 21 6C 69 7) 74 69 6£ 
f 4Sf OD 12958 DEFB IDH 
f461 09 1 2961 TITLE DEFB 19 

l S T 
21 21 
22 21 
67 2£ 

Pr~£& "Pl" to HALT 11at 

f 461 19 82978 DtfB 19 
P46 2 20 02981 DEFM 
F463 21 20 28 44 4F 43 55 4D 45 4E 54 41 
F473 28 50 52 4F 47 52 41 40 20 4C 49 53 
F483 21 2D 28 28 21 21 20 20 20 20 20 28 
F49l 21 21 21 21 20 21 21 28 21 211 20 2e 

:TR~ TABS PltECEED NSG 
DOCUMENTATION PROGRAM LISTING -
54 49 4F 4£ 
54 49 4£ 47 
28 211 211 211 
28 211 

f 4A1 01 12991 STOP1 DEPB OH 
f 4A2 51 8)111 DEFN ' Pcint~c Not Ready. CONTINUE ?(Y/NI • • • • 
f4A) 72 69 6£ 74 65 72 21 4£ 6F 74 20 52 65 61 64 79 
P4B3 2E 21 43 4F 4£ S4 49 4£ 55 45 21 l F 28 59 2P 4£ 
P4Cl 29 lE 2£ 2£ 
P4C7 13111 BUFF 
f211 13121 
88110 TOTAL ERRORS 

Al 
AlO 
All 
A1 2 
Al 
A3 
AS 
A6 
A7 
A8 
APOS 
APOSl 
BUFF 
CHARS 
FAULT 
INC 
I NOI 
IND2 
IND) 
INDENT 
INTRO 
t.INEIID 
NCO !.ON 
NXTLI N 
P1 
P2 
PRINT 
Pili NTI 
PRINT2 
QUIT 
QUOTES 
REII 
11£111 
REIIAR~ 

REIILIN 
SPl 
SP2 
SP) 
SP4 
SPOCit 
START2 
STOP 
STOPl 
STOPPR 
TAB 
TAII1 

P378 
Fl95 
Fl4l 
f'3 5A 
P277 
Fl84 
Fl65 
1'354 
f38S 
Fl9A 
F211l 
f28E 
f'4C7 
F42C 
f416 
P'26C 
flDD 
FlED 
f'lE7 
F)DII 
F42D 
F2D7 
F295 
1'428 
flDl 
FlD7 
FlP4 
FllC 
Pllll 
P'421 
P42A 
PUB 
P2CA 
Pl9D 
F2C4 
r319 
P311 
Fl21 
Fl2£ 
F2F6 
F2lD 
FlfD 
P'4Al 
f 412 
F2EI 
FlEA 

TAII2 
TITLE 
TITLEl 
TO~ EN 

EOU 
END 

F2££ 
F461 
F22C 
F288 

$ 
IF211H 

TOOLKIT 

•••· •••• • ltN ,,.. Modell •""'• Moa•• J 

TOOLKIT , ... ,~ TOTALec:c.eu teALlo• 
,,.. ,,.._, e.-. . , •• , • ..,., Oft •• _,, • · • • • th "'41t 

t)(COOI IC._.NGI. I IIIII(MOVI. e~~tt I ole • e tt•e • • 

OICOOlfCMA .. GI l "t -...ue r • •\• •• •••• • • 
CMA..c:;(I .(M()YI. •" ' • •••• •••• , . . .... . ... . 

llt(MOYI ,,_._ , ••• eA CKU P' ll l ttlt-. I• IMeelt 

"lUOYi tASStC .. tytl ef" t •t • e •t•• •w ll t 

(II( Afl e l t e•ftllf' • ••ecte t 'f , .... )I 

CO P''r • .,.c t l tt lt - ••• • • .. • II 

IORf •uec.te•y te •••• 

(MA .. GI. •••• lOt 

Oe111• • • tfil I s w.-er · 1111 "'""" •••••" eety· te 111• 

""'"'"'"• ' ' " '"''' · · ··- IM T 0 0 L I( t T .g .. 
NOT ••• " ... ' " ' "''' ·~~~·- ····· Ol oos 
tOOLKIT , , , ... ••,..••• 111• • • " • #!•••• ...... •"• •.... 
.... , -···· .... •"• .... _, ···- ., ...... , .. 
t~~~e c • •"• "" ~•• T 0 0 l K I T •• rt ••· 

1311.1115 . 

S••c•• • Me•J tJII • • ... tiJ I1 ) 1 •••• ••~~'~ 

Sfl.AIIIIIf 50F1WAIIII 

'''" ,, ,_ ,,,. 
.. 0 ••• 17l M•••"' '' ,.. litO' 

.... ,.,, .-.... ... 
, .. . ............. J,. ' ••••• ••• 

fill( VIS A AMII ecce•••• 

$$WE WILL NOT BE$$ 
UNDERSOLD 

EPSON 
RX80. MXSOFTIII. MX1 00FTII~ 

FXSO. and ··NEw·· FX1 00 
CALL· LOWEST PRICES IN USA 

PRINTERS 
Gemini 10X ....... .. .... . .... $329 
Gemini 15 .......... ........ .. S499 
Okidata 82A. ... . .. . ...... . ... S419 
Okidata 92 .. . .. . .. . ..... .. ... S520 
851 0 Prowrlter I P) ............ S385 
851 0 Prowrlter 1 S) .. .. ...... .. S569 
1550 (P) ......... .. .... . ...... S679 
1550 (S) . .. .... . ............ . . S759 
Brother HR 1 ..... .... ........ CALL 
Brother HR 15 ............... CALL 
Smith· Corona TP1 I LOP) . .... S549 

MODEMS 
Hayes 300 Baud ..... ........ S209 
Hayes 300/1200 . . . .. .. ... . .. S485 
Novation Smartcat . ..... . .... S487 

300/ 1200 
Shipping and Handling • Add 3~ 

WC& Viaa·Add3~. C.O.o. ·a ·AddU.OO 
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DISPLAYED VIDEO IS DRIVING DOWN 

···· ······ ·········· 
:e; - . 

PRICES ON DISKS! 

FREE SHIPPING! 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE W/CASE 
& POWER SUPPLY AT AN INCREDIBLE LOW PRICE! 

$195.00!!!! 
NEW I 

TRUE HALF HEIGHT DRIVES! 
1 5/8 lNCH NOT 2lNCH OR 2 7/16 INCH! DIRECT DRIVE! 

NO DRIVE BELT! 3MS TRACK TO TRACK! 
" YOU CAN BUY THE REST BUT WHY NOT BUY ONE OF THE BEST!" 

TEAC's NEW SLIMLINE 40 TRACK W/CASE & POWER SUPPLY . ... . ......................... $235.00 
TANDON 40 TRACK TM-106-1 W/CASE & POWER SUPPLY .... ..... . . . . ... . . .... ............. $220.00 

(DOUBLE SIDED 40 TRACK DRIVES ADO $75.00) 

SHUGART NEW SLIMLINE DOUBLE SIDED 40 TRACK W/CASE & POWER SUPPLY ......... $299.00 
SHUGART NEW SLIMLINE DOUBLE SIDED 80 TRACK W/CASE & POWER SUPPLY ........ $379.00 
TANDON SINGLE SIDED SLIMLINE 8" DISK DRIVE W/DUAL CASE & POWER SUPPLY ..... $545.00 
TANDON DOUBLE SIDED SLIMLINE 8" DISK DRIVE W/DUAL CASE & POWER SUPPLY .... $625.00 

TWO DRIVI:. CASI:.S /\ V AJLABLI:. A r VARIED PRICES 
TWO DRIVE 5 1/4' CABLE !FOH MOST COMr:UTL~S) . $23.99 wm-1 GOLD Pl.A TED CONNECTOHS 

DV'S COLOR COMPUTER 1st DRIVE ONLY ............ . . .... ... ... . . ................. . . . . . ... $369.00 
ONE YEAR WARRANTY ON TEAC & SHUGART DRIVES/180 DAYS ON TEC & TANDON 

HAYES SMART MODEM 300 BAUD .......... . ...... $ 2 2 5 . 0 0 1200 BAUD ..... $525.00 
MODEll DOUBLE DENSITY BOARD .... ..... . ........... .. .... .... .. .. . .. ...... .............. . $89.00 

PRINTER PRICES 
WE'RE NOT GOlNG OT MAKE YOU CALL FOR PRICES - HERE THEY ARE lN BLACK AND WHITE!!! 

EPSON STAR 
MX80 FT W/GRAPHTRAX PLUS . . ... . ..... $459.00 GEMINI 10 ................. .. . . ...... . . .... $349.00 
MXlOO W/GRAPHTRAX PLUS ............. $659.00 GEMINI 15 .... . ... . . . . ................ . .... $479.00 
RX80 W/GRAPHTRAX PLUS .. ...... . .... $389.00 CITOH PROWRITER 8510 ......... . .... ... $395.00 
FX80 W/GRAPHTRAX PLUS .. .. ........... $569.00 STARWRITER FlO ········· .............. $1169.00 
FXlOO W/GRAPHTRAX PLUS .... . ... .. ... $179.00 DWP 210 . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · $649.00 

PRINTER CABLE lO'LONG W/GOLD PLATED CONNECTORS STARTING AT . . . . ........ . . ...... . $25.99 
DAISY WHEEL PRINTERS AVAILABLE AT VARIED PRICES 

VIsit our two WE CARRY TRS80. LNW. EPSON & FRANKLIN COMPUTERS IMMEDIATE DELIVERY 
retail location • at: 180 Days Parts and labor Warranty 
886 Ecorse Road DEALER INQUIRIES INVITED 
Ypsilanti, MI 48197 DIS P LA\' E f? f&l\ Free Shipping in the U.S. 
~~13) 426-5086/(313)482-4424 IDEO ~ 48 Contiguous States 

111 Marshall Street TO ORDER: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 
Litchfield, MI 49252 (517) 542-3939 (517) 542-3947 
(517) 542-3280 OR WRITE: DISPLAYED VIDEO 111 MARSHALL ST.,LITCHFIELD, Ml49252 
(517) 542-3939 'TRS.80 '- ~ tracknuork of the Tand~ Corporatloe> 

(517) 542-3941 ..-62 PT~ & SpecificAtion• IIUbjecl to cha...., ""thout notice 



DISPlAYED VIDEO IS DRIVING DOWN PRICES ON DISKS! 

D 
R 
I 
v 
E 
s 

AVAILABlE 4 
NOW, 

ONLY D FROM 
DISPLAYED 

"NO 
YOlJRENOT 
SEEING TI-iiNGS. 
THATSFOUR 
INTERNAL 
DRIVES IN A 
MODEL4 

$19~~oR 

' • 

$1999.00 

DISPLA YEO VIDEO HAS DONE IT AGAIN! 
11-iE STORAGE CAPACITY YOUVE ALWAYS WANIFD 

AT 11-iE LOWEST PRICE EVFR CONCFlVFD! 
FOUR DRIVES IN A MODEL 4, 64K. ..... $1999.00/128K. ..... $2079.00 

QUAUTY BACKED UP BY DV'S SIX MONTI-i YOU CAN'T LOSE WARRANTY! 

I v 
E 
s 
' • DISPLA YEO VIDEO Is offering TRS-80' MODEL 4 disk drive systems for INCREDIBLY lo.v prices, quality backed up 

by DV's six month you can't loose warranty. 
MODEL 4 with 64K dual40 track double density disk drives with TRSOOS 6.0 and TEN DISKETTES. 

PLUG IT IN AND G0 ...... $1599.00/128K ... $1679.00 
MODEL 4 with 64K dual40/40 track double density disk drives with TRSOOS 6.0 and TEN DISKETTES. 

PLUG IT IN AND G0 ...... $1899.00/128K ... ... $1979.00 
MODEL 4 with 64K dual 80 track double density disk drives, with TRSOOS 6.0 and TEN DISKETTES. 

PLUG IT IN AND G0 ...... $1899.00/128K ...... $1979.00 
MODEL 4 with 64K dual80180 track double density internal disk drives, with TRSOOS 6.0 and TEN DISKETTES. 

PLUG IT IN AND G0 ... ... $2199.00/128K .. .. .. $2279.00 
MODEL 4 with 64K four internal drives of any configuration available to achieve up to 4 meg of disk storage ..... . ....... CALL 
MODEL llV4 Internal Two Drive Kit: Includes controller board, dual drive mounting bracket, dual power supply, all hardware 
cable; and connectors (gold plated) & TEC Drive ............................... . ......... .......... . .. . .... $399.00 

4 DRIVE KIT MINUS DRIVE $349.00 
MODEL 100 SK. ..... $679.00 24K. ..... $839.00 DV'S MODEL I DOUBLE DENSITY BOARDS ...... $89.00 

Vl1lt our re tail location at: 

111 Marshall Street 
Litchfield, MI 49252 
(313) 426-5086 
(313) 482-4424 
(517) 542-3280 
(517) 542-3939 
(517) 542-394 7 

WE CARRY TRS 80. IBM. LNW. EPSON & FRANKUN COMPUTERS 

IMMEDIATE DELIVERY 
DISPLAYEDJI) DV'S SIX MONTH 

, 1 PARTS AND LABOR WARRANTY 
~IDEO 

AutboriHd Dealersh ip at: 
111 Marshall Street , U tchfleld, Michigan 49252 P l 42 

To Order Call (313) 426 sa!6. (313) 4824424, (517) 542 3280 
(517) 542·3939: (517) 542 3947 

OR WRITE 
Displayed Video, 111 Marshall St . utchbeld. MJ 49252 

'TRS8l .. • II'MIImwl< u1""' r.,a,. Capen..,., 



UTILITY 

Color Correction 

Although I've been pleased with my 
Color Computer, I've been disap
pointed with my color television's per
formance as a monitor. I've adjusted 
the television for normal viewing only 
to fmd its color is disastrous the next 
time I use it as a monitor. 

To solve this problem, I needed a col
or bar generator-an electronic tool 
that produces special screen designs 
used to adjust the picture. Lacking such 
a tool, I wrote a program that serves the 
same purpose. 

My program runs in 4K and generates 

I ONE HORIZONTAL BAR 
2 THREE HORIZONTAL BARS 
3 FIVE HORIZONTAL BARS 
4 ONE VERTICAL BAR 
.S THREE VERTICAL BARS 
6 FIVE VERTICAL BARS 
7 CROSSHATCH 
8 MULTIPLE COLORED BARS 
9 PICTURE CENTERING 

10 END PROGRAM 

Tablt: J. Design selection menu. 

Get accurate color 
reproduction on your 

CoCo monitor using this 
color test pattern program. 

vertical lines, horizontal lines, a cross
hatch, and a solid screen in any of the 
colors the Color Computer supports. It 
also creates a set of horizontal bars 
showing all the computer's colors at the 
same time; this is particularly helpful 

I GREEN 
2 YELLOW 
3 BLUE 
4 RED 
.S BUFF 
6 CYAN 
7 MAGENTA 
8 ORANGE 

Table 2. Color selection menu. 

Program Listing. Color bar gmmztor. 

51lll CLS: PRINT 
Slll PRINT • 1 - ONE HORIZONTAL BAR" 
521l PRINT • 2 - THREE HORIZONTAL BARS" 
539 PRINT • 3 - FIVE HORIZONTAL BARS" 
541l PRINT • 4 - ONE VERTICLE BAR" 

202 • 80 Micro, November 1983 

in adjusting a set's hue, tint, and 
brightness. 

The bar generator is menu-driven. 
After you type RUN, the program dis
plays the selection menu shown in Table 
1. If you select options 1-7 or 9, the pro
gram displays the color menu in Table 
2. The program constructs the design 
in the color you select and then goes in
to a "wait" state; it remains in this 
state while you use the design to ad
just the television. When you're done, 
press any key and the menu reappears. 
You can make another selection or end 
the program. • 

Write to Danley Christensen at 17 
Walnut Hills, Springfteld, IL 62707. 

Varia.. Function 

C Color selection 
KS Key hit 
L Print location 
S Screen type selection 
X Loop index 
Y Loop index 

Table 3. Variables list. 

The Key Box 

Color Computer 
4KRAM 
Color Basic 



551 PRINT • 5 - THREE VERTICLE BARs• 
568 PRINT • 6 - FIVE VERTICLE BARs• 
578 PRINT • 7 - CROSSHATCH• 
588 PRINT • 8 - MULTIPLE COLORED BARs• 
591 PRINT • 9 - PICTURE CENTERING• 
618 PRINT •11 - END PROGRAM• 
651 PRINT:INPUT.WHICH SELECTION (1-11)•,s 
661 IF S•1 THEN 1888 
671 IF S•2 THEN 2188 
688 IF S•3 THEN 3888 
698 IF S•4 THEN 4181 
788 IF S•5 THEN Site 
718 IF S•6 THEN 6801 
721 IF S•7 THEN 7818 
738 If S•8 THEN 18888 
748 IF S•9 THEN 11888 
758 IF S•10 THEN CLS:END 
78v CLS 
791 PRINT •INVALID SELECTION. TRY AGAIN.• : PRINT 
818 SOUND 21Jf, 5 
811 GOTO 511 
1118 GOSUB 12111: CLS8 
1828 FOR X•8 TO 63 
1131 SET(X,15,C) 
1151 NEXT X: GOTO 13111 
2888 GOSUB 12888: CLSI 
2111 CLSI 
2121 FOR X• l TO 63 
2838 SET(X,8,C) : SET(X,15,C) : SET(X,22,C) 
2198 NEXT X: GOTO 13888 
3888 GOSUB 12888: CLS8 
3828 FOR X•8 TO 63 
3838 SET(X,l,C) : SET(X,8,C) : SET(X,15,C) : SET(X,22,C) : SET(X,29,C) 
3138 NEXT X: GOTO 13188 
4888 GOSUB 12888: CLS8 
4818 FOR X•8 TO 31 
4821 SET(31,X,C) : SET(32,X,C) 
4131 NEXT X: GOTO 13118 
5888 GOSUB 12188:CLS8 
5818 FOR X•l TO 31 
5828 SET(16 , X,C) : SET(17,X,C):SET(31,X,C):SET(32,X,C):SET(46,X,C) 
: SET(47,X,C) 
5838 NEXT X: GOTO 13888 
6188 GOSUB 12888:CLS8 
6818 FOR X•8 TO 31 
6828 SET(1,X,C) :SET(2,X,C) : SET(16 , X, C) :SET(17 ,X,C) : SET(31,X,C) 
6838 SET(32 , X, C) : SET(46,X,C) : SET(47 , X,C) : SET(61,X,C) : SET(62,X,C) 
6848 !~EXT X: GOTO 13888 
7888 GOSUB 12888: CLS8 
7818 FOR X•l TO 63 
7828 SET(X,1,C):SET(X,8,C): SET(X,15,C):SET (X,22,C):SET(X,29,C) 
7838 NEXT X 
7840 FOR X•8 TO 31 
7851 SET(1,X,C) : SET(2,X , C) : SET(16,X,C) : SET(17,X,C) : SET(31,X,C) 
7868 SET(32,X,Cl:SET(46,X,Cl : SET(47,X,Cl : SET(61,X,C):SET(62,X,C) 
7878 NEXT X: GOTO 13888 
18888 CLSI 
18818 C•127: L•-1 
18828 FOR X•1 TO 8 
11131 C•C+16 
18848 FOR Y•1 TO 64 
11858 L•L+l 
18868 IF L<511 THEN PRINT@L,CHRS(C)J 
18878 NEXT Y 
11888 NEXT X 
18198 SET(62,38,8):SET(62,31,8):SET(63,38,8):SET(63,31,8) 
18188 GOTO 13881 
11111 GOSUB 12888: CLS(C): GOTO 13888 
12180 CLS: PRINT 
12818 PRINT TA8(11)J•1- GREEN• 
12828 PRINT TA8(11)J•2- YELLOw• 
12838 PRINT TA8(11)J•3- BLUE• 
12148 PRINT TA8(11)J•4- RED• 
12158 PRINT TA8(11)J•5- BUff• 
1286& PRINT TA8(11) J•6- CYAN• 
12878 PRINT TA8(18)J•7- MAGENTA• 
12188 PRINT TAB(1f)J•8- ORANGE• 
12898 PRINT: PRINT: PRINT 
12895 INPUT • WHICH COLOR•1c 
1218f IF C<1 OR C>8 THEN CLS: PRINT• INVALID cOLOR. TRY AGAI 
N. •: SOUND 288,5 : PRINT: GOTO 12118 
12121 RETURN 
13811 KS•INKEY$ 
13118 IF K$••• THEN 13811 
13821 GOTO 588 

el I ... 

LETTER-WRITER 
K\ for YOU~ 

• de l e t e . a dd , a.naer t • ..::>ve , 
t chara~ter a/llnea/blocka t of t e•t fas t . 

SELECT : Ut91n1 , paq e l e n9 t h, nylftber of 
c:opS ea , ta be , eent.er linea I pa9e , llne 
1p ec1 n9 encl LEGAL PAPER LINE NUKIIEA!NC . 

MODEL I uaere t•t 1 Mode l 111 a hi ft key 
c ontrolled uppe r I love r c aae lette r s ! t 

EASIER t o US£ t h a n o ther a ys t e tta . Only 
I keys cor.t:ol 96 ' o t u-.e LW fea tures ! ! 

n v • LW t or 3 ,.,..,THS. I f not aata.• t · 
1ed retu r n 1t. We lllf ll l re fund a ll but 
I J . SO to cove r po• t a 9e 1 hand ~ i nq . l 
YOU CAN NOT RETURN 1T, DO NOT B\lY l T. 

C. A. of N. Y. ra t e• h1 • LW pu r ehas to aa 
• one of the beat buy a 1 he ve ude . • J 

f l U Mocle l ! / Ill oy o t eaa $23.99 

$37.99 

.a 
l4 HOUR 

Coeputer Phone 
<91 6 1 6H -l70 

DST UlAD LIBRARIES: ~DC:OC.CAN __ .. 

-.oc:ATAal ...... 

INTERPRETER: 
-IRIVIIC-~ .. --.... 

DOCUMENTATION: n._,. ___ ccw.-

~3~,RT,f~~D. 
SUPPORT SOFTWARE: 

LITTUI -.TA--..,TCM WNTIND -

···--~~~--·-10 WWCI..., TMI moTA. M A --
._ NGMDWIToeJO .. -.....nD. 

REQUIREMENTS: 
..,..-10-LI CM-··· - ·-
A&.M» --- - cP/ .. 
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Make Your Word(s) Count 
by Charles Knight 

I f you feel you could benefit from knowing 
the word count of a Scripsit file, try this 
valuable utility on your word processor. 

While Scripsit is a great word pro
cessor, it lacks one feature: it doesn't 
provide a word count. Professional 
writers, and often students, need to 
know the approximate word count of 
an article. Sure, Scripsit counts all the 
characters in a document, including 
those within format and comment lines, 
but that total is useless if you need to 
know how many characters go to the 
printer. 

Each word is always separated by one 
or two spaces, and may or may not con
tain punctuation. Two words can also 
be separated by only a carriage return or 
other text-boundary marker. 

So, then, you can count the separa
tions between the words instead of the 
words themselves, but you don't want 
to count consecutive word separators as 
more than one word. If words are set 
apart with a hyphen and two spaces in
stead of parentheses, the hyphen counts 
as one word. Dashed lines made up of 
periods, or other material entered with 
alternating spaces, are also counted as 
one word. 

Scripsit allows format and comment 
lines, so words within these lines won't 
be counted. Since the greater-than sign 
(>)indicates both format and comment 
lines, should the program encounter 
that sign anywhere in the text, it skips to 
the next carriage return or boundary
marker before resuming the count. 
Block markers always contain this sign 
as part of their identifteation, so this 
program ignores all text between the 
greater-than sign and the concluding 
text boundary marker. 

If you hyphenate your text, check the 
hyphenation blocks before running this 
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program if the words and characters in 
the block are to be counted. It is unnec
essary to remove the hyphens them
selves. 

Header and footer blocks have their 
contents counted only once, even 
though they appear once on each page. 
They always have a format line within 
them, even if it is left blank. 

To Begin 

To use the program, type COUNT. 
Then specify the name of the Scripsit 
me whose words are to be counted. You 
must have an extension on your Scrip
sit me. If you use/ SCR, then you don't 
have to enter / extension when prompt
ed for fllespec. The program adds the 
extension / SCR for you. 

The program echoes the filespec and 
begins scanning the file and counting 
the text characters and words. The 
count is continuously updated; when 
finished, it displays the final word count 
and number of characters in the file. 

The source code for this program is 
written using the EDAS editor/assem
bler from Misosys of Alexandria, VA. 
This assembler is more versatile and 
easier to use than Radio Shack's ED
T ASM as modified by Apparat. 

The most obvious difference lies in 
the fact that multiple bytes are defmed 
on a single line, as shown by the graph
ics in the sign-on message. If nothing 
else, this program makes possible 
publishing programs that would other
wise be too long for the magazine whose 
editorial space is at a premium. The 
equivalent EDT ASM listing is approxi-

mately 1 SO percent longer. However, by 
changing this and the length of a few 
labels, you can easily adapt this listing 
toEDTASM. 

The COM and TITLE pseudo-ops at 
the program's beginning can be omitted 
since they write nonexecutable code seg
ments into an object me. And the DB 
statement must be changed to DEFB or 
DEFM, as appropriate; each byte in a 
DEFB must be on a line by itself. Ex
cept for the fact that all labels must end 
with a colon, I can think of no other 
changes required to use the Radio Shack 
Disk Editor/ Assembler by Microsoft. 
Anyone with editor/ assembler experi
ence can make these changes easily. 

The Pro&nm 
Lines ~30 defme the external 

routines and values used by the code. 
All labels beginning with "@" are 
external to the program; EDT ASM 
users should omit this sign in all la
bels. These routines are common to 
LOOS, TRSOOS, and NEWOOS80 Vl 
and most DOSes for the Model I as 
weD. If you have a Model III, check 
your operating system manual to see 
that these routines are in the same place. 
Model III users have to use a DOS other 
than TRSOOS because of the caDs to the 
print routine at X'4467'. LOOS and 
NEWDOS support this system vector on 
the Model III, but TRSOOS does not. 

You can write your own routine to 
accomplish the same thing. If you want 
to write an Assembly-language program 
doing disk 1/0, you will need to know 
these routines. These OOS<allable rou
tines need memory to store their data; 

The Key Box 

Modeiimctm 
JlKRAM 
ABmbly Lanaua&e 
EDAS or EDT ASM 



IF YOU'RE GOING TO 
BE PICKY ABOUT AN 
OPERATING SYSTEM 

SEE WHICH WAS 
PICKED BEST. 

The readers of 80 Micro were 
asked to select their favorite 
operating system for the TRS-80 
Modeii~III. LDOS, DOSPLUS, 
TRSDOS, MULTIDOS, WOBOS I and 
NEWDOS/80 were all on the ballot 
They picked NEWDOS/80. 

The editors of 80 Micro have also 
awarded their Hall of Fame Awards. 
from among every software 
package on the market. the editors 
picked only six tha t they felt made a 
lasting and significant contribution 
to the TRS-80 computer. 
NEWDOS/80 was one of the six. 

Since we first Introduced the 
NEW DOS operating system we've 
been stating its features, capabilities 
and advantages. Thank you 80 Micro 
readers and NEWDOS/30 users for 
supporting us. 
Version 2 .0 ••• 
High Performance DOS 

NEWDOS/80 Version 2.0 Is our 
highest performance system yet. 
The versatility and sophistication of 
Version 2.0 includes features like: 

Double density support on the 
Modell 

.- See Ust ol A~lsen; on Pege 307 

• Enhanced 
compatability between 

Modell and Ill 
• lriples directory size 
• Dynamically merge in BASIC (also 

allows merging of non ASCII 
format files) 

• Selective variable clearing 
• Can display BASIC listings page by 

page 
• Automatic repeat function key 

Routing for peripheral handling 
Enhanced disassembler 

- Command chaining 
• Superzap to scan files 
• fast sort function in BASIC 
Hard Dwk Support rtow AvaUable 
• Support for Apparat's and Radio 

Shack's Model Ill hard disk 
(optional-available upon request 
for additional $60) 

These 
features make 
NEWDOS/80 one 
of the most powerful 
additions you can make to 
your system. And Apparat's 
commitment to support assures that 
you've purchased a superior 
product, both today and tomorrow. 
At just $149.00 it could be the best 
investment you will make for your 
TRS-80. 

for more information see your 
local computer store or contact 
Apparat. Inc., 4401 S. Thmarac 
Parkway, Denver, CO 802.37, 
.30.3/741-1778. 
TKS-80 and TRSOOS arc register<:<! trademarks or 
1lmdy Corp .. 1.008 - l.oglcal Systems, OOSPLUS -
Micro Systems Software. MULnoos - Cosmopolitan 
tledronlcs. W080S I - Western Operations, 
MJ:WOOS/8() - Apparal 

Apparat,lnc . 
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space is saved for this by the DS (DEFS) 
statements in lines 210-230. SECBUF is 
a buffer for loading a complete data 
sector: FCB is a file control block need
ed for any open file, and UREC is a buf
fer for each logical record that will be 

each character of the ftle in turn. UREC 
is needed only when the logical record 
length is a number other than 256. 

HL register pair and displays the ASCII 
equivalent at the current cursor posi
tion. It does so by checking the value of 
each digit in a table (DECTBL) and 
counting the number of times this value 
is subtracted from the count before the 

DCONV, the first routine, is a 
binary-to-ASCII conversion routine. It 
decodes a 2-byte value passed to it in the 

18111 
IIlli 
11121 
11131 
11141 

, ....................................................... . 
r••• word Count Copyright (C) 1982 by ••• 
r*** Charles P. Knight 2718 Roberta Cir. ••• 
r••• Arlington, Texas 76111 (817) 641-4452 ••• 
r••• Counts words in a SCRIPSIT file V2.1 ••• 

11151 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
II II 
1111 
1111 
5211 

11161 
11171 
11181 
11191 

5211 C33B55 
1111 

11211 START 
11211 SECBUP 
11221 PCB 
11231 URBC 
11241 INBUP 
112SI ICLOSE 
11261 @PEXT 
11271 @PSPZC 
11281 IRJW) 
11291 I!OPIM 
11311 tDSP 
11311 IDSPLY 
11321 IIBYIN 
11331 IABORT 
11341 flUOR 
11351 COUNT 
11361 CCOUN'l' 
11371 MAS17 
11381 CR 
11391 LP 
11411 B'1'X 
11411 SPACE 
11421 EXT 

TITLE 
COM 
COM 
ORG 
JP 
OS 

1121 OS 
1111 OS 
1117 
4428 
4473 
441C 
4436 
4424 
1133 
4467 
1141 
4431 
4419 
533B 1111 
533D 1111 
117F 
IIID 
118A 

OS 
!QU 
!QU 
!QU 
EQU 
BQU 
EQU 
EQU 
!QU 
!QU 
BQO 
ow 
ow 
BQU 
BQU 
BQU 
IOU 
BQU 
DB 

1113 
1121 
53lf' 53 

43 52 
5342 18 11431 BACISP DB 

18 18 18 18 13 
5348 1127 11441 DIC'fBL OW 
534A Bill 11451 OW 
Sl4C 6411 11461 OW 
534£ IAII 11471 ow 
5351 1111 11481 ow 
5352 FD21485l 11491 DOONV LD 
5356 AF 11511 DOONVl XOR 
5357 FD4611 11511 LD 
535A FD4BII 11521 LD 
53SD 87 11531 OR 
53SE ED42 11541 DOONV2 SIC 
5361 3813 11551 JR 
5362 lC 11561 INC 
5363 18F9 11571 JR 
5365 19 11581 DOONVl ADD 
5366 C6ll 11591 ADD 
5368 CD3311 11611 CALL 
536B 79 11611 LD 
536C F£11 11621 CP 
536£ C8 11631 RET 
536F FD23 11641 INC 
5371 F023 11651 INC 
5373 18£1 11661 JR 
5375 lC 11671 SIGNOR DB 

lf' 
5377 8C 11681 DB 

BC 8C 8C 8C 8C 8C BC BC 
8C 

5381 ac 11691 DB 
BC BC BC BC BC BC 8C BC 
ec 

538B 8C 11711 DB 
ac ec ac ec ac ec ac 8c 
ec 

5395 8c 11711 DB 
ec ec ec ec ec ec ec ec 
ec 

539F ec 11121 DB 
ac 8C 8C 8c 8c ec 8c 8C 
ec 
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'<SCRIPSIT Word Counting Pqr•. >' 
'<Copyright (C) 1982 by 1 >' 
'<Charles P. Knight>' 
5211H r•ay be relocated 
BEGIN rvector to progr .. 
2S6 rOiak I/O buffer 
32 rfile control block 
1 rUaer record buffer 
23 renough for fa/ext.pw : d 
4428H rfile close routine 
4473H radd default extension 
441CH r• ove fapec to feb 
4436H rread loqical record 
4424H rfile open routine 
1133H rROM display routine 
4467H rOOS display routine 
1141H rROM INPUT routine 
4431H rerror abort 
4419H rprint error •eaaage 
I rstorage for word count 
I rstorage for· char count 
7PH , .. ak bit seven 80•101 
13 rcarriage return 
11 rlinefeed 
3 rTer•inator byte f/•aga 
' • rASCII apace 
'SCR' rdefault extension 

8,8,8,8,8,B'l'X 

11111 
1111 
111 
11 
1 
IY,DECTBL 
A 
B, (IY+l) 
C 1 (IY) 
A 
HL,BC 
C,DCONV3 
A 
DCONV2 
HL,BC 
A,'l' 
@DSP 
A,C 
1 
z 
IY 
IY 
DCONV1 
28,31 

rBackapace over last cnt 

rDeci .. l conversion 
rtable 
rone word for each 
rpoaaib1e 
rdigit 
rpoint to start of tbl 
rzero A reg 
rBC•Deci .. l digit 
rbeing used 
rClear carry 
rSubtract be 
rdigit done? 
rNo, incr .. ent count 
'' repeat 
radcS it back 
, .. ke it into ascii 
rdiaplay it at cursor 
rwhen C•l, we're through 
reo we'll go back 
rwhere we ca• e fro• 
rotherwise add 2 to IY 
rto nxt slot in dectbl 
rand do it again 
rc1ear screen first 

141,141,141,141,141,141,141,141,141,141 

141,141,141,141,141,141,141,141,141,141 

141,141,141,141,141,141,141,141,141,141 

141,141,141,141,141,141,141,141,141,141 

141,141,141,141,141,141,141,141,141,141 



result falls below zero. When this hap
pens, the effect of the last subtract is 
reversed and the next digit is dealt with 
similarly. No value over 6SS3S is dis
played because of the limitation impos
ed by a 16-bit byte pair, but this is no 
problem since Scripsit files cannot be 
larger than memory anyway. 

The program code begins at line 
1030. The sign-on message is displayed 
starting with the characters 28 and 31 . 
They clear the screen like the statement, 
PRINT CHRS(28);CHR$(31 ); in Basic. 

The routine @DSPL Y is the DOS 
print routine. Text printed under this 
routine can contain any character ex
cept the delimiters 03 or 13. If 03 is the 
final byte, the cursor is positioned im
mediately after the last character 
printed; if 13 is the fmal character, the 
cursor is placed at the start of the next 
line. To call the routine, HL must point 
to the frrst character of the text, then 
CALL X'4467' and the message are 
printed beginning at the current cursor 
position. 

The Input Statement 

The display routine call described 
above displays the prompt message. A 
03 terminator byte keeps the cursor on 
the same line and then a CALL is made 

to the input routine in ROM at 0040H. 
To call this routine, load HL with a buf
fer to receive the characters, and load B 
with the number of characters to allow, 
plus one for the concluding carriage re
turn. The routine @KEYIN returns 
whenever the enter or break key is 
pressed. If the break key is pressed, the 
carry flag is set, allowing the program 
to be aborted at that point, if desired. 
Register B, on exit, contains the actual 
number of characters input. 

If you have a fllespec, and want to 
open that file with a logical record 
length of one, first move it to a file 
control block to determine that it is a 
valid fllespec. The call to @FSPEC does 
this under LDOS and NEWDOOO, and 
also performs any necessary lower- or 
uppercase conversion. 

To call this routine, load DE with the 
address of the FCB and HL with the 
location for the input data. Since HL 
still points there from the last call, it 
isn't necessary to do it again. After this 
call, the FCB contains the fllespec fol
lowed by a carriage return. The flle can 
now be opened, but first add a default 
extension, if none was supplied, and 
print the resulting fllespec on the screen. 

The DOS routine @FEXT adds the 
default extension only if the user did not 

supply an extension. Call this routine by 
loading HL with the address of the 
three-letter extension to be added. If 
fewer than three letters are to be added, 
they should be padded on the right with 
blanks. After adding the default exten~ 
sion, the @DSPL Y routine is called 
twice: frrst pointing to the message 
" Ftle =" , and next with HL pointing to 
the FCB where all characters of the file
spec, up to the carriage return, are 
printed. 

To open the file, first put the address 
of the 256-byte sector buffer (SECBUF) 
into the HL register pair. Next, load DE 
with the address of the FCB. Then,load 
the logical record length of the file into 
the B register-this is zero for 256-byte 
LRL-and you can call the @OPEN 
routine. The zero flag is set so that the 
statement in line 1260 causes an abort if 
the file can't be opened. Since, in the 
event of an error, the A register already 
contains the error code, all you have to do 
is abort to @ERROR at 4409H, and 
DOS displays the proper message for you. 

Up until now the DOS author has 
done most of the work for you. You 
should also have seen sufficient reason 
to replace that bootleg copy of XXX
DOS with a legally purchased one. 
After all, the better they do in the finan-

CONVERT YOUR SERIAL PRINTER TO PARALLEL 
CONVERT YOUR PARALLEL PRINTER TO SERIAL 

The UPI se rial printer interfaces allow an ASCII seria l printe r 
to be connected to t he paralle l p rinte r port of the TRS·80 
co mputers or any other computer which has a Centro nics 
compatible parallel printer port . 

Software compatability proble ms which normally result 
when a ser ial printer is used are totally e liminated because, 
the compute r ••thinks" that a paralle l printer has been con· 
ne cted. Special driver programs and changes to the ope rat· 
tng syste m are not required with computers designe d to 
work with a parallel printe r. 

The UPI interfaces are comple te ly se lf containe d and re ad y 
to use. A DB25 soc ket mates with the cable from your serial 
prin ter. The ribbon cable altaches to the paralle l printer 
po rt o f your computer . The UPI interfaces convert the o ut · 
put o f your parallel printe r po rt into serial data in both the 
RS232· C and 20m.;. loop fo rmats. Swi tch selectable fea tures 
include : 

• l ine feed after Car riage Ret urn 
• Handshake polarity (RS232·C) 
• Nu lls after Carr iage Return 
• 7 or 8 Data Bits per word 
• 1 or 2 Sto p Bits per word 
• Odd, Even, or , No Parity 
• Baud rates 110 to 9600 

UPI-JVB for TRS·80 I & Ill 
UPI · 2VB for TRS·80 II & 16 
UPI-3VB· 61or TRS-80 I & Ill with 6ft. cable 
UPI· 2VB·6 for TRS-80 II & 16 with 6ft. cable 
Models for most other computers available at 

S149.95 
S149.95 
$159.95 
S159.95 
$159.95 

NEW SERIAL TO PARALLEL INTERFACES 
The SPC SERIAL to PARALL EL inte rfaces convert serial ASCII 
data into parallel format fo r use with Centro nics type paral· 
lei printers. A DB25 socket accepts seria l data fro m yo ur 
computer. The 36 co ntact ribbo n connector plugs into yo ur 
paralle l printer. Can be used to add a second parallel printe r 
po rt to co mpute rs which reliably su pport both se rial and 
para llel printe rs. 

Switch se le ctable options include the following : 

• 7 o r 8 Data Bits per serial word 
• O dd or Even parity fo r se rial word 
• Parity o r No parity fo r serial wo rd 
• 1 or 2 Sto p Bits per serial word 
• 300. 600. 1200, 2400, or 4800 BAUD 

SPC·1 as d escribed abo ve S89.95 
SPC·CC with DIN p lug and cable 

fo r the TRS·80 Color Computer S69.95 

All pr ices U.S. funds. VISA. MASTER CARD, COD, Purchase 
Orde rs acce pted from schools, major co rporations, and 
go vernment age ncies. Shipping and Handling on U.S. 
orders S4.00. Te n day return period. Ninety day warranty. 

III 
BINARY DEVICES 
11560 TIMBERLAKE LANE 
NOBLESVILLE, IN 46060 
(317) 842·5020 .-106 

TRS·80 o< alrad.,m ark of TANDY 



l , t.>lllllt.YJtf/ln wd 5)A9 8C lillil731l DB 
8c 8C 8c 8c 8c 8c 8c 8c 
8C 

53B3 8C 1117 41J 
8C 8c 8C 

5387 57 1175lil 
4F 52 44 2lil 43 4F 
54 45 52 2lil 2D 2lil 

53C6 66 lil876lil 
6F 72 28 53 43 52 
53 49 54 28 66 69 
73 2lil 28 43 29 2lil 
)8 32 28 62 79 2lil 
61 72 6C 65 73 2lil 
21 48 6& 69 67 68 

53F7 83 18778 
83 83 83 83 83 83 
83 

5411 83 
83 83 83 
83 

5418 83 
83 83 83 
83 

5415 83 
83 83 83 
83 

5UF 83 
83 83 83 
83 

5429 83 
83 83 83 
83 

5433 83 
83 83 83 

5437 lilA 
liD 

U7 88 
83 83 83 

81798 
83 83 83 

U8118 
83 83 83 

888U 
83 83 83 

U821J 
83 83 83 

U830 

IJ0849 

55 

49 
6C 
31 
43 
58 
74 

83 

83 

83 

83 

83 

83 

5439 lA 
43 
77 
6& 
)Iii 

lillil85lil 11SG1 
75 72 
6F 72 
74 28 
)Iii 83 

72 65 
64 20 
)A 21J 

6£ 74 
63 6F 
)IJ 31i1 

5455 lilA 
46 69 
72 64 
21 )A 

00860 MSG2 
6£ 61 6C 21J 77 
21J 63 6F 75 6£ 
28 IJ3 

S46A lA 
46 69 
78 74 
63 74 
6& 74 

18878 MSG3 
6£ 61 6C 28 74 
28 63 68 61 72 
65 72 20 63 6P 
21 3A 28 83 

5489 45 
6& 74 65 
21 66 69 
63 28 6F 
21 53 43 
54 28 66 
68 6F 73 
64 lA 

18888 INMSG 
72 28 74 68 
6C 65 73 78 
66 28 74 68 
52 49 50 53 
69 6C 65 28 
65 21J 77 6P 

DB 

DB 
4£ 

DB 
51J 
65 
39 
68 
2& 
2£ 

DB 
83 

DB 
83 

DB 
83 

DB 
8) 

DB 
83 

DB 
83 

DB 

DB 

DB 
20 
75 
30 

DB 
6P 
74 

DB 
65 
61 
75 

DB 
65 
65 
65 
49 
77 
72 

S48C 63 
6F 
74 
74 
21 
73 
13 

18891J 
75 6E 74 20 
6F 21 62 65 
65 72 6D 69 
2P 53 43 52 
75 6D 65 64 

DB 
69 73 21J 
21J 64 65 
6E 65 64 
21J 61 73 
21 3A 21 

54£6 46 
69 6C 65 
21 13 

54Pl 49 
6C 6C 65 
69 6C 65 
2D 28 74 
61 69 6E 

551P lA 
44 69 73 
64 28 65 
8D 

5521 2UF55 
5524 F5 
5525 CD6744 
5528 111353 
5528 CD2844 
552E Fl 
552F C38944 
5532 21F154 
5535 CD6744 
5538 C33144 
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11911J MSG4 DB 
21 2D 2D 2D )£ 

11911 ERR1 DB 
67 61 6C 21 46 
73 71J 65 63 28 
72 79 21 61 67 
2£ ID 
11921 ERR2 DB 
6B 21J 72 65 61 
72 72 6P 72 21 

18938 READERR LD 
18941 PUSH 
18951 CALL 
18961 LD 
18978 CALL 
119811 POP 
11991 JP 
lUll FSERROR LD 
11111 CALL 
11121 JP 
81138 BEGIN: 

141,148,148,141,141,148,148,148,141,141 

141,141,141,141 

'WORD COUNTER -

'for SCRIPSIT files (C) 1982 by Charles P. Kniq 

131,131,131,131,131,131,131,131,131,131 

131,131,131,131,131,131,131,131,131,131 

131,131,131,131,131,131,131,131,131,131 

131,131,131,131,13l,l31,131,131,131,l31 

131,131,131,131,131,131,131,131,131,131 

131,131,131,131,131,131,131,131,131,131 

131,131,131,131 

LF,CR 

LF,'Current word count 81811J',ETX 

LP,'Final word count ',ETX 

LP,'Pinal text character count ',ETX 

'Enter the filespec of the SCRIPSIT file whose 

'count is to be determined / SCR assu•ed z ',ETX 

'Pile---> ',ETX 

'Illeqal Filespec- try aqain.',CR 

LF,'Diak read errori',CR 

HL,ERR2 
AF 
@OS PLY 
DE,FCB 
@CLOSE 
AF 
@ERROR 
RL,ERRl 
@OS PLY 
@ABORT 

:point to error •esaaqe 
:save error code 
:print meaaaqe 
:set up to close file 
:close it 
:recover error code 
:display maq ' abort 
:point to error messaqe 
:display error ••9 
:abort 

l lsl"tl ro~llltWM 



cial department , the better off we'll be 
in the code department. 

The next task is to display the word 
count message and enter the loop that in
dividually reads each byte from the disk 
fJJ.e and makes a decision regarding it. 

To read a byte from an open flle, 
load DE with the FCB and call the 
@READ routine. If the LRL is a 
number other than 256, you must tell 
@READ where to put the logical 
record . This value is UREC, and its ad
dress is passed to @READ in the B 
register. If no error occurs, the zero flag 
is set. If there is an error, you can test it 
and branch to an error-handling 
routine. In line 1330, you put the 
character from UREC into the A 
register and do some decision-making. 
(A in line 1340 sets the zero flag if the 
value in A is zero.} Since a Scripsit file 
always ends with a zero-byte, this is a 
way to test for the end of the ftle . 

Other word processors, such as Lazy 
Writer, do not use this EOF mark of 
zero, so this program may not work 
properly with them. Also, since a Scrip
sit file not saved in ASCII has the high 
bit set on all nontext characters, you 
must either mask out that bit, or require 
the operator to save the file in ASCII. 
The latter is easy to circumvent. By 

ANDing with 7FH, which is 01111111 
in binary, the seventh bit is reset and the 
requirement that the me be in ASCII is 
gracefully avoided. 

To see if you're in a format line, check 
for the greater-than character. If you 
are, call a routine, FLINE, to fmd the 
end of it without counting anything . 
Then see if the character is a space or 
anything that could be a control code, 
since these are separate words. If you 
find a space or control character , call 
the routine BUMPIT, which increments 
the word counter, and find the next byte 
that is not a space or control character. 
This keeps you from counting the five
space indent at the beginning of a para
graph as five words. The BUMPCHR 
routine counts each character outside a 
format line, thereby counting charac
ters of actual text material. 

Once the ftle is read, end the pro
gram. But first you want to display the 
final word and the fmal character 
count. The code in lines 1740-1830 does 
this. You should never exit a program 
without closing files. To close, load DE 
with the DCB and call @CWSE. 

There is a routine in all the popular 
DOSes called @CKEOF that is sup
posed to verify the end of the flle and 
return the information in the flags. 

Since this routine (444BH in LDOS} 
either varies in location or works differ
ently among the various DOSes, I have 
opted for the less elegant method of 
checking for the EOF byte instead. Be
cause of this, if you have a flle that 
causes COUNT / CMD to either abort 
with an Input Past End error or to hang 
up the computer entirely, load the me 
back into Scripsit and save it again. 
Something has either happened to its 
EOF byte, or it wasn 't a Scripsit file in 
the first place. This can also happen on 
a Scripsit file that was saved under one 
DOS and had its word count attempted 
under a different one. While you 
shouldn' t mix DOSes or their data disks 
anyway, this sometimes cannot be 
avoided. 

If you need a larger version of this 
program that not only counts words, 
but scrolls text across the screen , 
calculates average word length, and 
combines the counts from more than 
one file into a single total as well , 
send me $15 and I' ll send you both the 
source and object code on an LDOS 
data disk. • 

Contact Charles P. Knight at 2708 
Roberts Circle, Arlington, TX 76010. 

Draw Now for Mod Ill and 4 

The Grafyx Solutions for your Creativity 

lmptov.d GtafyN. DRAW is a pow.rtu1 
graphics and t.xt .cfiting packag. which 
alows your imagination to a.at• a 
pktur. or ~sign a graphics scrMn with 
Gralyx Solution. Miao-labs' Gralyx 
Solution is a ptug-ln, dip on board whidl 
giv•s you 98,304 points In a 512 x 192 
matrix. That's slxtMn tifMs as many 
points as a standard Mod.~ • 

Ultlmat• GtafyN. 1M DRAW program 
contains almost 10,000 instructions and 
is wrilt~ \n mochiM longuag. far 
ultlmat• spMd and R.xibllty. By moving 

.- S.. USI of A"-1/s«s on Page 307 

tM cursor with h orTow k...,s and 
.ntving on. '-tt.r commands, you .can 
Mt, c'-ar or c~ points, liMs, 
circr.s, or box•s. 1M siz. o# tM paints 
that you or. Httlng can t>. chang.d at 
01MJ tinM. You can •v~ r•v..-s. or shift 
tM .ntir• scr•., In OIMJ dir.ction. Any 
Hctlon o# h scr~ may t>. sav~ sa 
it can ~ mov•d or cop'-d .tHWIMr•. 
S.dions o# h scr•~ can also t>. flhd 
In with patt..-ns. 

Practical GralyH. DRAW is obviously a 
must far ~lng comput.,. art or 
graphic ~signs, but is also o Mc•ssity 
far anyoM, no mott.,. what his 

applkatlon. BusiMssm.n and sc!.ntist 
can UK DRAW to add t•xt lab.ls or ~ 
r~ to pr•viously ~at~ 
graphs. One• tM pktur. is c.nt.,.~, 
~'-<1 and mlMd, it can ~ sav~ on 
diskjt~ or print~ on OIMJ o# 20 
popular printws. AI o# this is don. with 
s. '-tt.,. COIMI<IIIds without •v.,. 
'-avlng h DRAW program. 

1M Gralyx Solution pockag. is sh~d 
from stodl and ~s tM board, 44 
programs, and a 54 pag. manual al far 
$299.95. 1M DRAW program, tw.lv• 
hi-r•s plctur•s, and manual is $39.95. 
Shipping is "-• on ~-paid or COD 
~rs. (Tx. r•s. odd 5% ICMs tax.) 

z MICRO-LABS, INC. 214-235-0915 
.....___.."'-""---------.....J • 902 Pinecrest, Richardson, Texas 75060 .- 464 
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I Ulattt t't~t~tmllt!d 

5538 217553 111848 LD HL,SIGNON ;point to •easage 
553£ CD6H4 11858 CALL @DSPLY ;display signon message 
5541 218954 81861 LD HL, INMSG ;INPUT pro•pt 
5544 CD6744 11878 CALL @OS PLY ;print it 
5547 212453 81881 LD HL,INBUF ;input buffer 
554A 1618 811198 LD 8 , 24 ;max I chrs to INPUT 
554C CD41111 811111 CALL @KEYIN ;get filespec 
554P DB 81111 RET c ;terminate on break key 
55511 111353 81128 LD DE,PC8 ;hl at inbuf 
5553 CDlCU 11131 CALL @PSPEC ;•ove it to feb 
5556 211DA 111141 JR NZ,PSERROR ;illegal filespec 
5558 111353 811511 LD DE,PC8 ;point to feb 
5558 213P53 111611 LD HL,EXT ;point to extension 
SSSE CD7344 11171 CALL @PEXT ;add default extension 
5561 21£654 811811 LD BL,MSG4 ;file ---> 
5564 CD6744 11191 CALL @DSPLY ;display it 
5567 218353 111218 LD BL,PC8 ;point to filespec 
556A CD6744 1112111 CALL @DSPLY ,display it 
556D 211352 81228 LD HL , SECBUF ;sector buffer 
5578 118353 11238 LD DE,FCB ;point to file control bk 
5573 16fill 81248 LD 8 , 1 ;LRL • l 
5575 CD2444 111258 CALL @OPEN 1 open the file 
557 8 C211944 11261 JP NZ,@ERROR 1abort if unsuccessful 
5578 213954 812711 LD HL , MSGl 1diaplay word count 
557£ CD67U 11288 CALL @DSPLY ;message 
5581 1111353 112911 GETREC LD DE,PC8 ;file control block 
5584 212353 81388 LD HL,UREC ;buffer for character 
5587 CD3644 81311 CALL @READ ;read first record 
558A C221SS 81328 JP NZ,READERR ;disk read error 
558D 3A2353 81331 LD A, (UREC) ;put char in a 
5598 A7 11348 AND A ;check for BOP mark 
5591 2856 81358 JR Z, THROUGH ;exit if EOF 
5593 E67P 111368 AND MASX7 ;Mask bit 7 
5595 PE3E 81371 CP I ) I ;is it a forut line? 
5597 288A 81388 JR Z, PLINE ;find next cr 
5599 PE21 8J.391 CP SPACE+l ;it it a apace? 
5598 DC8ASS 81481 CALL C,BUMPIT ,bump word cnt 
559£ CD8PS6 111411 CALL 8UMPCHR ;incr char count 
SSAl l8DE 81428 JR GETREC ;loop through file 
SSA3 1111353 81438 PLINE LD DE,PCB ;point to feb 
55A6 212353 81448 LD RL,UREC ;point to buffer 
SSM CD3644 111458 CALL @READ ;read next reoord 
55AC 3A2353 81468 LD A, (UREC) ;char in a 
SSAF A7 81478 AND A ;check for EOF 
5588 2837 814811 JR Z,THROUGH ;exit if so 
5582 E67P 814911 AND MASK7 ;aask bit seven 
5584 PE28 1151111 CP SPACE ;is is less than space? 
5586 38C9 115111 JR C, GETREC ;return if it is 
5588 l8E9 81528 JR PLINE ;keep looking 
558A P5 81538 8UMPIT PUSH AF ;hang on to chr ' flags 
5588 214253 81541 LD HL,BACXSP ;print backspace 
SSBE CD6744 llSSI CALL @OS PLY ;over old count 
SSCl 2A3B53 81S68 LO HL, (COUNT) ;get word count 
SSC4 23 81S711 INC HL ;bu•pit 
S5CS 2238S3 81S81 LD (COUNT) ,HL '' put it back 
SSC8 CD52S3 BlS911 CALL DCONV ;print current word count 
SSC8 CDD8SS 81688 CALL NONS PC ;find first non-space 
SSCE Fl 81618 POP AF ;restore flags 
SSCP C9 81621 RET ;return 
5SD8 ll03S3 81638 NONS PC LD DE,PC8 ;file control block 
SSD3 212353 816'8 LD BL , UREC ;record storage 
SSD6 CD36U ll6S8 CALL @READ ;read record 
SSD9 CDIFS6 11668 CALL 8UMPCHR ;incr .. ent character cnt 
55DC 3A23S3 81671 LD A, (UREC) ;put it in a 
SSDP A7 11681 AND A ;check for EOF 
SSEI 2887 1116911 JR Z,THROUGH ;exit if so 
S5E2 E67P 11788 AND MASX7 ;•ask bit 7 
SSE4 PE21 111711 CP SPACE+l ;is it <• space? 
5SE6 28E8 11728 JR Z,NONSPC ;yep, bu•p rec I 
SSE& C9 81738 RET ;go back 
SSE9 21SSS4 BlHII THROUGH LD BL,MSG2 ;final word count 
SSEC CD6H4 817SII CALL @DSPLY ;display it 
SSEF 2A38S3 117611 LD HL, (COUNT) ;pick up word count 
SSP2 CDS2S3 81771 CALL DCONV ;display it 
SSPS 216AS4 117811 LD HL,MSG3 ;final character cnt 
SSP& CD67U 81798 CALL @DSPLY ;print it 
SSP8 2A3DS3 81888 LD HL, (CCOUNT) ;character count 
SSPE CDS2S3 81818 CALL DCONV ;display it 
5611 3EIID 118211 LD A,CR ;end with cr 
S613 CD331111 118311 CALL @DSP ;print it 
5616 111353 11841 LD DE,PCB ;set up to ••• 
S689 CD2844 111851 CALL @CLOSE ;close the file 
561C C32D41 81868 JP 412DH ;Back to DOS 
568P 2A3DS3 11878 8UMPCHR LD HL, (CCOUNT) ;get current I chars 
5612 23 111881 INC HL ;add l to it 
S613 223DS3 11891 LD (CCOUNT) ,HL ;store it back 
5616 C9 81911 RET ;back where we cue fro• 
5211 11911 END START 
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My wonderful upgrade offer: 
If you bought my accounting software a while back, 
it's good news. 
If you didn't, it's a good reason to buy it now. 
You're probably growing. My software keeps 
growing too. 

I've tinkered with it right along, improving 
it constantly. My accounting systems now work 
for CP/M, TRSDOS and MS/DOS (the IBM PC). 
It's a natural outgrowth of my support. Talk to 
a few thousand users on the phone, and you 
get a few new ideas. 

Early on, I resolved that none of my customers 
would suffer if they bought a system before I 
improved it. So I've made this offer ever s ince I 
started over four years ago: 

No matter when you bought, I'll upgrade any of 
my accounting systems to its latest capability on 
the same machine for $25. If you've upgraded your 
machine, I'll give you a replacement system for 
either $25 or the difference between what you paid 
for your software originally and the price of the new 

software. If you've gone from a TRS-80 Model I to a 
Model 11/ 16 or an IBM PC, say, you get a full credit 
for whatever you paid me for your Model I systems. 
Just send me your old disks and I'll send you the 
new ones. 

It's this simple. If you ever buy any of my 
software, you'll never lose your investment. 

I wish the whole world were that simple. 

Taranto 
& ASSOCIATES. INC 

.... 70 

Modell, Model Ill and Model 4 • )'Stem• : Accounts Payable. Accounts 
Receivable. General Ledger. Inventory Control. lnvoJclng. Payroll 
Model U, llodelll/12/16, CP/M and lBM PC •ystema : General Ledger. 
Accounts Payable/Purchase O rder. Account s ReceiVable (Open Item or 
Balance Forward ), Payroll / Job Costing, Inventory Control. 
Post Office Box 6216, 121 Pa ul Dnve . San Rafael CA 94903 Outside 
California . toll free (800) 227·2868. In Califorma. (415) 472·2670. 

CP/M io a lrademark of D1g1tal Resea rch Corporation TRS·SO and TRSDOS are trademark• of Tandy Corporal ion. MS/DOS is a trademark of M1crooof1 Corporauon 
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TUTORIAL 

Using Unix-Xenix-Part I 
by James Hawkes 

T his is tbe first instaDment of a new series 
exploring tbe Unix-Xenix operating system 
that gives 16-bit micros mainframe capabilities. 

An enormous amount of Unix thun
der currently exists in the microcomput
er trade press, but only a sprinkling of 
microcomputer systems (including 
Radio Shack's Model 16) actually use 
this powerful multi-user, multi-tasking 
operating system. This is bound to 
change as micros become 16- and 32-bit 
machines and owners want the compu
tational power and operating system of 
a mainframe. Anticipating that, I'll 
provide an overview of the Unix system 
from the perspective of a new user. 

Unix, originally developed on mini
computers, is now found on main
frames and microcomputers. Because 
of the operating system's popularity, 
Unix clones are abundant: ldris, Co
herent, and Unous to name a few. Mi
crosoft calls its entry into the Unix 
look-alike market Xenix. Radio Shack 
distributes Xenix with its Model 16 
under the name TRS-XENlX. 

There is much to learn about the 
Unix operating system: over 100 utili
ties, a shell language, a sophisticated 
language called C, and the responsibili
ties required to maintain a multi-user 
environment. I' ll cover each facet of the 
Unix system in upcoming articles, but 
first some pros and cons and a short his
tory of Unix development. 

Unix Pros 

The Unix operating system offers a 
great deal of software. Its development 
system contains in the neighborhood of 
7 million bytes of code and costs ap
proximately $700. Not a bad deal even 
though an individual user is unlikely to 
212 • 80 Micro, November 1983 

use all the features the system provides. 
Software written with the Unix 

system is portable. If you write soft
ware, then you are painfully aware of 
the time required to convert programs 
for different hardware. This problem is 
especially troublesome if the software is 
written in Basic, since most manufac
turers create a dialect unique to their 
machines. 

For example, Quant Systems just fin
ished converting a statistical package 
from TRSDOS Basic to Microsoft Basic 
5.0 for CP/ M. This process required 
approximately four months of tedious 
and unpleasant labor even though the 
Basics are very similar. 

For programs written in C under the 
Unix operating system, moving the 
software to another hardware configu
ration required only a few days' work at 
most. I recently heard someone from a 
large software house say he moved a 
IO,~Iine program without having to 
make a single change. That's portability. 

Because it is written in C, a structured 
high-level language, you can customize 
it and tailor the operating system com
mands to suit your own needs. For ex
ample, if you think a command is too 
cryptic to remember, you can change it 
in a flash . If a command doesn't exist, 
you can create it with existing off-the
shelf utility programs. This is vaguely 
similar to creating do-flies in TRSDOS 
but better because of piping, 1/ 0 inde
pendence, and a host of programs to 
glue together through what is called the 
C shell . 

Unix is a multi-user, multi-tasking 

operating system. Although many 
micro users enjoy the independence of 
having their own systems, there is still a 
strong need, especially in business, to 
share data. Many still regard the time
sharing environment as the most effec
tive means to accomplish this goal, 
although networking is an increasingly 
attractive alternative. 

Excellent word processing tools are 
available, including programs that 
check grammar and Literary style, as 
well as the more mundane spelling 
checkers and automatic index genera
tors. However, one of the most exciting 
aspects is its ability to direct your output 
to a line printer or typesetter. You can 
set type directly on many different type
setters without modifying the text for 
the peculiarities of the typesetter. And 
since the system is designed for people 
who write scientific articles, the word 
processing capabilities also permit the 
representation of complex equations. 

Unix Cons 

Unix has gone through a number of 
different versions; each new version 
corrects perceived problems in the 
system. The difficulty in discussing the 
drawbacks of the system is that it has 
been commercially produced without 
any real standards. Thus, problems in
herent in one commercial adaptation 
are not always problems in another. 

Two of the most frequently heard 
complaints are the complexity of com
mand statements and the unforgiving 
nature of the command interpreter. In 
the three operating systems I frequently 
use (TRSDOS, CP / M, RSTSIE), none 
of the command interpreters are espe
cially forgiving if you incorrectly type in 
a command. As for the complexity 
problem, almost any system that pro
vides enormous flexibility of operation 
is inherently complex to use. 

Two other complaints are the lack of 



system security and the lack of record 
and file lockiiJa. These are important 
considerations to potential business 
users. Howe\U, most commercial ver
sions of Unix successfully address these 
problems. 

Unix is abo described as feature
laden. The packaae includes so much 
software that a potential ~ 
miaht doubt the need for the entire 
package. At least one commercial ven
dor is unbund.lins the system and selling 
the wrU1g tools or the Programmers 
Work Bench as separate entities. 

Another legitimate complaint is the 
shortage of business software. The sys-
tem, new in the business environment, 
wiD eventually receive serious attention 
from business software vendors. 

Hiltory of Ullix 
In 1969 one of BeU Labs' employees, 

Ken Thompson, tired of the operating 
system (more prccisdy, the lack of an 
operating system) he was using on the 
PDP-7 minicomputer. He created Unix 
to create a computing environment with 
which BeD could pursue its program
lllina research. 

At least one of Tilompson's initial 
motives for creating Unix was the desire 
to implement a program to simulate 
movement in the solar system. Because 
the program required enormous 
amounts of time on the mainframe sys-
tem, he decided to move the program to 
an infrequently used PDP-7. Because 
no programming environment existed 
on the PDP-7, he had to write and mod
ify an his software on the mainframe, 
punch it out on paper tape, and load it 
into the PDP-7 for execution. If you 
have done any programming, you can 
imagine the frustration of such a cli
mate. In his initial effort to develop 
tools, Thompson wrote an operating 
system, an assembler, and several utility 
programs for the minicomputer (there 
were no micros in 1969), and Unix was 
born. 

Akhough micros had not yet arrived 
in 1969, the " micro spirit" was very 
much alive at BeD Labs. This spirit is 
more or less the desire to control our 
own computing destinies-to be free of 
the bureaucrat. Any user of a large 
system understands the frustration of 
not beiDa able to use system resources 
when needed. It is ironic that Thomp
son's initial effort on a small single-user 
system grew into today's large multi-us
er Unix environment. 

Thompson's coBeague, Dennis Rit
chie, took a languaee Thompson had 
devek>ped, made significant modifiCa
tions, and called it C. Ritchie then 

A.Melfc• Soft-e C.. has been selling software for the APPLE, ATARI, IBM, 
TR$-80 and CP/M Computers (DEC, Eagle, Vector 4, Northstar, Xerox 820, Super· 
brain, Healh/Zenith, NEC, Televideo, Altos, Columbia, Osborne, Sanyo) since 1981. 
Computefists don't just join ASC-they stay with us. 

Claea lluplo . •• 
Having 600 products in stock and our "lowest price" guarantee. 
Claea .... lo •• • 
Our free bi-monthly Compendium magazine which gives comprehensive product 
descriptions, club news, and services. 
Claea ......... . . 
Our toll free technical support and order lines. ASC doesn't just sell software
we support it! 
Claaa II up 10 ••• 
Speedy shipping. Because we know waiting can be frustrating, ASC has been 
shipping more than 60% of orders in under 6 hours. 

But don't just take our word for it. Join now, and take advantage of our free one year 
membership offer. With absolutefy no purchase obligation, yoo have nothing to lose 
and evefY1hing to gain. 

Wondering if there are strings attached? The only one is in the cartoon ... 

For a One-Year Trial Membership with no fee or obliga
tion, fill out the coupon or call our Toll Free Number: 

1-800-431-2061 
(CT Residents call 203-431-4966) 

American Softwalw aub, Inc. 
80 Topetone ROIId, Ridgefield, CT 08177 
,.... begin my frM on.yMt trial membership .. OUIIined above. 

~-------------------------------

~·------------------------------

c~--------------------------
Outlide ftle US: PfMM ~ $15.00 (US) fot e one~~ 

My computer 

D APPLE 
D ATARI 

O IBMPC 
D TR$-80 

(Mods 1, 2, 3, 4) 
o CP/M (8" or sv~ ") 
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IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
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TRS-80 Model 1, 3 or • . Level 2 or DOS 
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rewrote the Unix operating system in C. 
Thus, Unix is one of the fiJ'St operating 
systems written in a high-level language. 
The system then moved to the PDP-11. 

The fiJ'St Unix system BeU used re
quired about five man-years of work. It 
included an assembler, Fortran, and 
various utilities. During the initial years 
people at BeU wrote generic programs 
to help write other programs (boot
strapping at the software level). In the 
ensuing years Unix grew into a software 
colossus. I speculate that the current 
version of Unix required hundreds of 
man-years of labor. 

Since 1969 the Unix system has gone 
through continuing improvements. In 
1978 BeU Labs released version 7 and in 
1981 System IlL In January 1983, they 
announced System V. 

The commercialization of Unix has 
been a slow process. At the beginning of 
this decade commercial vendors took 
Unix out of the academic setting and 
transported the system to the many 
architectures designed-the Motorola 
68(XX) for one. 

Xenix 
Thank goodness the people at Radio 

Shack didn ' t develop their own multi
user operating system for the Model 16. 
Rumor has it that they tried. However, 
at some point they decided to let Micro
soft implement Xenix on the Model 16. 
Everyone, including Radio Shack, will 
benefit from this decision . 

The operating systems we now see on 
the ModellV12/16 pale in size and func
tion. As previously mentioned, the 
Xenix development system contains 
around 7 million bytes of code, at least 
70 times more than that on either 
TRSOOS or CP/ M. 

Xenix is Microsoft's adaptation of 
the Unix operating system. After Tandy 
"postponed" development of their 
multi-user system they contracted with 
Microsoft for a version for their Model 
16. One of the problems that Microsoft 
and other commercial developers of 
Unix faced is the absence of several fea
tures-such as record and ftle locking, 
and the handling of flawed disk sec
tors-which are mandatory in commer
cial environments. 

At about the same time Microsoft 
developed Xenix, they were also work
ing on PC-DOS or its generic form MS
OOS. Microsoft continued develop
ment on MS-OOS and in its latest 
release (2.0) seems to have clearly moved 
in the direction of Unix!Xenix. There is 
even a sheU language with pipes in the 
new MS-OOS. Microsoft's apparent in
tention is to make MS-OOS compatible 

with the Xenix sheU. This raises some 
interesting possibilities. Like the MS
OOS applications being very portable to 
Xenix and the Model 16 and vice versa. 
This means we should see better soft
ware in a more competitive environ
ment, which is a boon to consumers. 

Hardware Environment 
Thompson and Ritchie, Unix's 

authors, estimated in 1979 that Unix 
can run on hardware costing as little as 
$40,00>. Things change fast in the mi
crocomputer field . Radio Shack now 
offers a three-user Xenix system for 
about $12,00>. In addition to a Model 
16 or equivalent, the Radio Shack sys
tem requires a minimum of 256K of 
memory and a hard disk. Some o f the 
applications programs require the addi
tion of a second memory board. It 
would not be surprising to see some 
manufacturer offer a 16-user box for 
under $10,00> in the near future. 

It is true that Unix and Xenix require 
a substantial amount of computing 
horsepower, but better horses seem to 
be designed every year. For Unix-like 
ports, Motorola's MC68(XX) is by far 
the most frequent target CPU. In fact , 
many compare the 68(XX) to Digital 
Equipment's VAX series of super mini
computers. Recently, Intel (80286) and 
National Semi Conductor (16(XX)) intro
duced processors that they claim sur
pass the 68(XX)'s capabilities. No matter 
the claims and counterclaims, current 
16-bit CPUs are at least in a class of the 
mid- and late 1970s minicomputer CPUs, 
and thus the operating software de
signed for these systems appears to be a 
natural transition for state-of-the-art 
systems. 

However, there is much more to a so
phisticated architecture than the CPU. 
Coinciding with CPU development was 
a significant research effort in support 
devices, especially in the area of memo
ry management, floating point proces
sors, and input/ output processors of
fering more and more computational 
power for less and less money. One of 
the not-so-obvious reasons for this price 
reduction is the nonproprietary market
ing effort of the integrated circuit 
(microchip) manufacturers. Two intelli
gent, hard-working individuals with 
sufficient background can produce a 
complex system architecture in a fairly 
short period of time, especially if the 
individuals have access to a sophisti
cated computer-assisted design work 
station. • 

Contact James Hawkes at 25 Bain
bridge Drive, Charleston, SC 29407. 



Three Good Reasons To Buy Software 
From Mumford Micro Systems: 

1. Quality. Mumford Mu ro h .t., h• ·•·n -..·llinq .,.,ftw.n•· lor tlw IH.., -HO '>Ill<<' I'J7H . ~ohod~- '>Un iu·., in th r., < ompeti li\ t' 
nMrket for th.tt lo ng o n poork u ntt••n '>oftu.H<'. ( lur h.,.,, rPf<'fl ' lll'<' ' .tr<' thouo,.tnd o, of •,.\tr.,fi ed o~nd ' ''lll'il l t U'>lonwro,. hut if 
vou ha\ Pn't o,pokPn t o corw cof tlwm . cour 10 d.r~· m co n<' \-h<lt k !lU<lr.rnl <'<' m iqht .,.., un• ~-our< onfidPnc•• ( lur rat•• o f re turn') 
I, • .,., than on•· 111 200 . 

2. Price. Quo~ lit ~ .,.,ftu.tn• .rt Pxorhrt.mt pru , . ., '' ll" h.H!Jilm . l>on' t h .. mi'l"d h~- o ur lou pricP.,_ Mumford l\-1it ro ,., knou:n 
for truP \ ·illrw in .tddi t ion to lll!lh qu.r lit\ 

3. Service. \\, ., .tr< • not d r .. rrih utor., or "mrddl·· n w n_ " \\,·, . .n•· tlw o ri <Jill.tl p roducPr., o f <' \l'f\' p.rc kag•· "'' '*'II. If vou 
IMH' a probl••m uit h orw of o ur p ro!Jl<llll.,, ~-ou < •Ill oftpn I' all .rnd r,rlk to tlw o~uthor . ( ln tho-..• o n d'>iono, u ·lwn a probiPnt 
cannot tw l l''>oh I'd on thl' p h orw. prompt,,., hni< o~llwlp io, .t \ .tria hiP hom .r pro!Jlillllllll'l u h o ;., inttlll<ltP I ~- familiill with t lw 
pro!Jrillll vou pmc h.t .,.•d 

INSTANT ASSEMBLER 
Tho ,,...,. Aooemble.- is o poweriul ossembly language development system fO< the 
TRS-80. If you are alrebdy on ossembly longuage programmer. •ts uniqll<! design will greotly 
oncreose your p<oductivity. If you ore )USt getting started. there is no better ossembler to help 
you learn machine language programming. Some ol its unique features are unmediate 
assembly. wluch detects syntax errors as source is entered. and a cO<npact sourceiO<mat that 
alb.vs you lo write programs nearly thrH: times as large as other assemblers tn thE' same 
a mount or memory. ll will assemble to disk. tape. or directly to memory tor immediate 
debugging with the built-In debugger. and also p<oduces relocatable code modules that can 
be saved on disk or tape and tin ked togethor In memory lor large ex modular assemblies. You 
can q wd dy SW'Itch from aSS4:!mbler to debugger IN!th out Josing yout source. The b uilt-In 
debugger ..will step though your programs one instruction at a tim~. shOt.Ving ea ch disassem· 
bled instruction a nd its e ffect o n the re9Siers and memory. It will load or save both 
conventional source fUes a nd its own condensed source format 
The ,,...,. Auembler package Includes six separate programs. The assembler Itself 
includes the editO< and buWt-ln debugger. The Unklng Loador is Included In sewral versions 
lor different memory sizes. A stand-alone venion of the debugger (MicroMind) is also 
included. MlcroMind can be relocated In memory and has cO<nmands to single-step. set 
breakpoints . display"' alter registers or memo.y. find byles or words. disassemble to screen 
o r printer. convcn between hex and decimal numbers. a nd wnte SYSTEM tapes. The Instant 
A.s.Hmbler comes w'ilh a comprehenstve 65 page Instruction manual with many examples. 
Spodfy Modol l or Modo! Ill. TAPE INTASM 2.1 . . . . . .. .. . . .. . $39.95 on t•po 
Spodfy Modoll 0< Modo! Ill. DIS K INTAS M 2.1 . . . . . . . . . . $49.95 on disk 

TEL COM 
Mu mlO<d Mlcro offen two teleccxnmunlcations programs. Tt:LCOM I has most of the 
features needed to communkate wtth buUet1n boards. time share systems, or for file tr a nsfen 
between two disk-based micrno over modems or direct wire. It IS menu dnwn a nd extremely 
Simple to use. Funcoons include transm1t a disk file. receive a disk file. save JYCerved data on 
disk. exam1ne a nd modify UART panometers. 8 programmable log-on messages. a utcxnotlc 
checksum venfication of accurate transmission and recep6on. and many mc::n user conven· 
ences. S upports lne printers, lowercase characters. X<>rVXolf protocol. a nd programmable 
character keys. 
TEL COM II is a n expanded version ol this program klf the most demanding telecommunica
tions a pplications. The terminal mode now has a help menu a nd a Iorge printer spooler klf 
high baud rates. From within the terminal mode you can load disk &les into the memory 
buffer. type into the buffer. ""nsmll the buffer. or view the buffer or data that has alrebdy 
scrolled off the screen It has 10 different programmable messages that can each be sent with a 
smgk> command klf auto log-on ex auto doling. a nd 5 different character translation tables. 
TELCOM II also includes an error conection file tr"ansfer mode which is compatible with the 
LYNC program available on CP/M systems and the IBM PC. TELCOM U will excl>ange disk 
files wrth any OO<nputer running this protOcol (Including another TRS-80 running TEL COM 
II). and will a utomatically detect and con'ect enon in ,.,.nsrruss;on, Fies can be sent to "' 
fetched from an unattended OO<nputer. The ex1reme ease ol use TEL COM I is known klf has 
r>ot been compromrsed ReconAguration ol the programmable features is done Internally 
from dear menus klf fast. easy operation. Both versions of TELCOM come wrth complete 
insauction manuals. which are ovaiable separately fO< S5 to help you deode which program 
IS best suited to your needs. 
Spodfy Modo! I or Modollll. TELCOM I ........ .. _ .............. $39.95 on dl.tc 
Spodfy Modo! I or Modol Ill . TELCOM U .... ............ . . .. .. . . $69.95 o n diok 

MODEL I CLOCK MOD 
The SK-2 dock modification allows CPU speeds to be switched between normal. an increase 
of 50% or 100%. 0< a 50% reduction. Speeds may be changed with a tog9e switch (r>ot 
rncluded) "' on soltwllre command. II can be configured to return to normal speed a ny time a 
disk is actrve a nd has provisions for adding an LED to indicate when the ccxnputer Is not a t 
normal speed. It mounts inside the k~d u nit with o~ 4 necessary onnnections and is 
easily removed 1l the computer ever ne<!ds service . The SK-2 has bee n &eld proven by 3 
years of use . a nd comes tully assembled with socketed IC's a nd iUustrated instructions. 
Modol l only. SK·2 . .. .. . .. .. _ .. _ .. .... $24.95 

DISK INDEX 
D ISK INDEX will ass<mlble a master 1ndex ol your entire p<ogram bbrary by a utomaDcally 
reading the p<ogram names a nd free space from each disk The Index may then be 
alphabetized or searched lor any disk. p<Ogrom. 0< extension It wiD alphabetize 2400 
programs in less than 50 seco nds a nd will find a ny p<ograrn out o f 2400 1n less than 3 
seconds. Disks ex programs may be added or d eleted manually. and the whole index or any 
selected part may be printed on paper in sewral different fo rmats. The Index Itself may also 
be stcxed on disk for luture access a nd update. A 48K machine will hold up to 255 disks and 
over 2400 progra ms In each file. a nd you may b uild as many files as you need There is no 
limit to the number of filenames it un read on any one disk It v..rill run on either a Modell or 
Model Ill and catalog disks lor erther machine regardless of which o ne is running it. though 
Model I owners must have double density to catalog Model Il l disks It will a utomatically 
recognize any DOS and disk de nsity. DISK INDEX w<><ks With a ny o perating system wrinen 
lor the Model I o r Model Ill except CP/ M. a nd Is e xm>mely fast a nd easy to use 
Spoclfy Modo! I or Modo! Ill. DISK INDEX VERSION 3 . . . . __ $29.95 o n d isk 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II is a compre he nsive reference guide to the Modell a nd Model ill ROMs 
which allows the machine language or Basic programmer to easWy utilize the sophisticated 
routines they contain Coodsely e xp&ain.J set -ups. caJ.ting sequences. and va riable passage 
fo r number conversion, a rith metic operations. a nd mathema tical functions. as well as 
keyboard. tape. and video rou tines. Part II prewnts an entirety new composite progra m 
structure which loads under the SYSTEM command a nd e xecutes1n both Basic a nd mach1ne 
code wrth the speed a nd efficiency of o cO<npiler. In addtion. the 18 cha pters include a large 
body ol other Information useful to the programmer 80 Micro sold ' The book has no flaws. rt 

Is a perfect gem. • Byte Magazine said " I recO<nmend this book to serious machine language 
JX'(9"am mers." 
lncludoo upcat .. klf Modo! Ill. INSIDE LEVEL II . . . . . . . . . . . . . . . . . . .. . . $15.95 

DEMON DEBUGGER 
DEMO N (lor DEbugger a nd MONitor) is a sophisticated tool with which you can explcxe and 
d ebug machine longuage p<ograms. It has two modes ol operation. In the STEP mode. 1t 

'emulates' the operation of the Z-80and allows you to step through any machine language 
program one instruction at o time. showrng you the address, hexadecimal value. Ziog 
mnemonic. f'O!Jster contents. and step count klf each instruction. The 19 different STEP 
mode commands Include step. step to a branch, nun in step mode a t a variable note. run klf a 
specilled number ol stepo. change flags or regsters. exec\lte a CALL 0< RSt set breakpoints 
in RAM or ROM. and m ak when a numberrna dellned rongea ppeanlnanydouble regster 
The 26 OO<nmands in the MONITOR mode include hex anthmetlc. hex to deomal convet· 
sion. block moue. fill memory. find byles, JUmp to address_ disassemble to screen. printer. 
disk. ex tap<. load memory from disk or tap<. write memory to disk 0< tape. full screen 
memory edit in hex or ASCil and relocate other programs or itsel f Screen displays may be 
routed to your lne printer lor hard copy. DEMON includes a cornp<ehensiw 40 page 
manual with many e xamples. 
Spodfy Modo! I or Modo! Ill. DEMON . ........ _ . ___ .. __ .. $29.95 on t•po <>< disk 

8748 ASSEMBLER 
Assemble programs klf the CO<nplete Intel MCS-48 fa mily ol mrcrocontrollers including the 
8741. 8742 . 8748. and 8749 on your Modell . Ill. or IV Assembles from a source file wr1nen 
oo your text editcx directly to a n obtect file on disk It suppons the standard Intel mnemonocs 
and features conditional assembly and listing, cO<nplere expression evaluaoon. ten S>gr~ificant 
characters lor symbols. o cO<nplete range of pseudo-ops, and infO<mativ<! error messages It 
comes \otolith a comprehensive instruction manual whk;h includes the fnstruction set for each 
CO<nponent and sample listings lor a rithmenc a nd VO subroutines. We also offer plans. 
schematic. and software to help you buUd your own Inexpensive 8748 progra mmer. The 
8748 is o readily ovollable single chip cO<nputer that contains RAM. EPROM. clock oscillate<. 
a counter/Umer. and 2 7 VO tines in a single 40 pin pac.kage. A ccxnplete computer conttoller 
can be buYt with this o ne chip, a crystal. three capacitors. a nd a five volt power supply. 
Specify Modoll or Modollll. CASM48 .. . ... .. . .. . .. .. ........... $ 74 .95 on disk 
Plano •nd ooltw•• lot- •n 8748 .. .. . $29.9 5 o n d isk 

MUMFORD 
MICRO 
SYSTEMS 

( lHI>I H I'\ ( 1 :\dd $2 c,() for I'"'''"~" •IIIII h.ll tdlmq ( .t ltforru.t " '"d••nl' ctdd h" .. '"'' ' ' ' '" 
\i'''· .,,.,,,,.,. ..rd . .tnd ( ()[) ord1·" <Ill' '" < l'(lir•d If !Ill( < nmpll'l <' l ~ ' "'"'"''!. !PI IIrtt \ '111!1 

put< lt.tw \4t! lttn 10 dci V' lor" f11ll r<•fund B t• ""'' In 'I"'' 1f\ .. 1c ut.-l I "' Mndt•l Ill fo rttt•ll 

Box 400-f -: . Summerla nd. California 93067 (805) 969-4557 
<.)uctlitv o,oftu·are o,i nn• I 47R 

80 Micro, November 1983 • 215 



HARDWARE 

Real-World Control-Part I 
by David Engelhardt 

Your Model m can give Fido some real competi
tion in keeping an eye on your house. First 
in a two-part series on real-world control. 

A popular item in electronics stores 
today is the home controUer-a device 
that lets you operate household appara
tus from a central location. Model III 
owners already own the centerpiece of 
the system, the computer controUer. 
With a real-time clock and the hardware 
described here, you can put your com
puter to work controlling a burglar 
alarm and sprinkler system, as weD as 
your own real-world applications. It 
might just make old Fido obsolete. 

This two-part article introduces a 
couple of ideas for a 16K Model III sys
tem that utilizes the real-world interface 
and real-time clock from the article 
"Real World, It's About Time" (80 Mi
cro, March 1983, p. 342). If you have a 
different interface or clock, most of the 
information here still applies. 

I include listin~ for each system with 
detailed explanations on their functions 
as certain parameters allow you to mod-
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ify them if you require. Also included is 
a program called CMDTBL that lets 
you patch custom commands to the ex
isting Basic command table. 

This article, Part I, contains the sche
matic diagrams, parts list, instructions, 
and test program that enable you to 
build the hardware and test it. The ap
plication programs will appear next 
month in Part U. 

The sprinkler and burglar alarm sys
tems use input/ output (1/ 0) ports to 
sample and control the real world via 
machine-language programs. I designed 
both systems around a constructed 
hardware board which I refer to as the 
port VO board. I use an S-100 plug-in 
card as I designed the whole system 
around the S-100 plug-in card concept. 

The S-100 card I use, made by Vector 
Electronics, plu~ into a W ameco 
QMB-12 motherboard. Feel free to lay 

the board out any way you like, espe
cially if you build the circuit on some
thing other than an S-100 card. 

If you choose a different plug-in 
card, it is probably smaller in physical 
size. You can build the port 1/ 0 board 
using smaller cards but you must split 
up the total circuit. Using smaller cards 
does not present any problems as you 
can link them together using ribbon ca
bles. You can easily adapt the required 
signals to your bus configuration as I la
bel the signals in the circuit schematics. 

The Port 1/0 Board 

Refer to Figs. I, 2, and 3 for the sche
matics of the port 110 board. It is the 
heart of the system involving data 1/ 0 
and control. The sprinkler and burglar 
alarm systems' machine-language pro
grams control this board. 

Interrupts and time control these two 
programs. This is where the real-time 
clock from the March article comes into 
play. It supplies the required time and 
interrupts needed for the two programs. 

Main Decoding Section 

The first and most important func
tion of a port board is to decode the de
sired ports when needed. Refer to Fig. 1 
for the port board's main decoding sec-
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tion. Integrated circuits U1, U4, and US 
perform the major part of this decoding 
function . Decoding is fairly simple and 
allows you the capability of many de
coded outputs. 

U1 is a 74154 integrated circuit with a 
primary function of decoding the need
ed ports. It causes any one of its 16 out
puts to go to a logical low state in re
spect to its decoded input. Address lines 
AO to A3, buffered and enabled through 
U2-a 74LS367 tri-state buffer-control 
Ul's output. 

Since the U1 uses four address lines 
as inputs, the combination of all four 
circuits gives a total of 16 different out
puts or address ports-zero to lS. Re
member when you select the desired 
port, the designated output line goes to 
a logical low state. Use the rest of the 
address lines to make the port selection 
unique, and to tum on the 74154 (Ul) 
only when you select it. 

Address lines A4 to A 7 complete port 
decoding. The U4 circuit combines 
these address lines to eventually give on
ly one output which enables U 1. The en
able inputs of Ul (EO and El) are active 
low inputs. At the selection of ports ze
ro to 1S address lines A4 to A7 are logi
cal low. Since A4 to A 7 are all ORed to
gether, the resulting output is low and 
turns on or enables U I. 

Remember that you want the decoder 
to decode only when you select these 
ports. To ensure this, use control signals 
In and Out. Circuit USa combines these 
two signals and the result combines with 
the output of U4d. 

This combination turns on U2 via 
U4c and allows the address lines to U 1' s 
inputs. You may notice that data lines 
DO to DS go through a tri-state inverter 
buffer and you enable the buffer with 
an Out command. The data lines, in 
conjunction with an individual port ad
dress, activate specifiC devices. 

Refer to Fig. 2. This schematic makes 
up the output control section of the port 
VO board. The schematic may look 
complicated but much of it is repeti
tious. Notice at the bottom of the sche
matic there is the Out command that in
dudes different port addresses. 

Consider that section 1 of Fig. 2 con
sists of the Out command with port 1's 
signal. Section 2 consists of the Out 
command with port 2's signal and sec
tion 3 consists of the Out command 
with port 3's and port 4's signals. With 
this in mind, consider that the output 
section consists of three parts which are 
identical in operation. 

Notice the data signals on the left side 
of the schematic. These data lines are 
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Figure /. Port board decoding section. 

common to all three sections. This 
board uses the data signals in conjunc
tion with the Out command and the de
coded port to control a maximum of 16 
external devices. 

If you use all eight data lines you can 
control up to eight devices with just one 
port signal. In the case of the port 1/ 0 
board, ports 1 and 2 each have six con
trolled outputs while ports 3 and 4 have 
only two, due to space requirements. It 
works out that when considering com
ponent placement on the board, you 
can use six data lines only for ports 1 
and 2. It is interesting to note that if 
each port uses all eight data lines for 
control, there is a possible combination 
of 1,024 different controllable ports 
(128 times 8). 

Ftgure Sa is a close-up view for two 
control outputs. This view is a break
down of chips U6 and U14 in Fig. 2. 
Notice that each set of chips consisting 
of a 74LS32 and a 74LS73 controls two 
outputs. As shown in Ftg. 2, there are 
eight pairs consisting of one 74LS32 
and one 74LS73 which provide 16 con
trollable outputs as shown. 

The gates in Fig. Sa require synchro
nized reception of the appropriate sig
nals to cause the flip-flop in Ul4 to 
switch. This flip-flop either turns on a 
transistor as shown or runs directly into 
another TTLILS (transistor-transistor 
logic) device. This is up to you. I show 

the outputs controlling relays via a tran
sistor which eventually controls sprin
kler system zones and burglar alarm de
vices. 

The circuit operates as follows: When 
you execute an OUT 1,1 command, the 
required parameters consist of the port 
number and value sent via address and 
data lines. Address lines A~ A 7 decode 
port 1 (see Fig. I) and send the data val
ue from the CPU through the designat
ed data line or lines depending on the 
value. Remember from Fig. I the now 
inverted data lines operate in an active 
low state. 

The appropriate port number (port 1) 
ties to gates U6a and U6c which are at 
an active low state. Soon after, data line 
DO goes to a low state because you sent 
a value of I to this port. These two sig
nals combine through U6a whose out
put combines with the Out signal via 
U6b. If all the signals are logically low 
at the same time, the output of U6b 
goes to an active low and triggers one of 
U14's flip-flops which turns on an ex
ternal device. 

U14 is a dual JK flip-flop triggered by 
a clock pulse input from an active fall
ing edge signal. This means that each 
time the output of U6b goes to a low 
state, the flip-flop triggers its alternate 
state. For this to happen, you must tie 
the JK inputs together to a 5-volt sup
ply. To shut off the device send out the 
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same OliT 1,1 command. All 16 con
trollable outputs operate by this method. 

Notice the resistor (R1) and capacitor 
(C1) in Figs. 2 and 5a. These two com
ponents initiate a power-up time delay 
that allows time for all of the flip-flops 
to reset themselves. Resetting the flip
flops on start-up requires an active low 
signal. At the fU"St supply of power C1 
acts like a dead short for an instant. 

At this instant, all of the flip-flops re
set before Cl charges up through Rl to 
the 5-volt power supply level. I feel this 
is a required feature to prevent external 
devices, like an alarm siren, from acti
vating when you tum on the power. 

As I mentioned earlier, you can apply 
the outputs of the 74LS73 flip-flops to 
transistors or other TIL/LS devices. 
FJgUre Sa shows relays being controlled. 
I use a transistor to drive the relay be
cause the 74LS73 doesn't have the pow
er capability to do it alone. The relays I 
control also control the sprinkler system 
zone valves and the alarm devices for 
the burglar alarm system. 

FJgUre 4 is the schematic of the sys
tem relays. Notice the six outputs la
beled 1~. These are the same outputs 
decoded from Fig. 2. The outputs 
shown in Fig. 4 (with relays) pertain to 
port 1, with activating bits of 1, 2, 4, 8, 
16, and 32. So, to tum on sprinkler zone 

.,. 
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3, the command in Basic is OUT 1, 4. 
Zone 6 is OUT I, 32. An Out command 
of OliT 1, 63 activates all the relays. 

The activate bit table in Fig. 4 gives 
you an idea of what data value you need 
to control the designated relay. (See 
Table 2 for the master bit table on all 
VO control.) Use spare outputs 
depicted at the lower-left comer for fu
ture control points. 

I bought my relays from a local elec
tronics surplus store. Potter & Brum
field manufactured the relays (part 
numbers RIO-El-X2-Vl85 or Rl0-El
E2-Vl85). They are double-pole, dou
ble-throw (DPDn relays. Basically, for 
the sprinkler system, any DPDT relay 
with a contact rating of at least I amp 
sufficiently covers all types of sprinkler 
valves. 

Depending on the alarm devices you 
use for the burglar alarm system, rate 
the relay contacts for at least 2 amps. 
Radio Shack sells a relay that works for 
all the above applications and is ap
proximately the same physical size as 
those I use (Radio Shack part number 
275-206). These relays should carry a 
12-volt rating. 

Notice the diodes across each coil of 
the relays. The diodes eliminate most of 
the noise generated by the deenergized 
relay coil. Relay coils can generate volt-

age spikes of thousands of volts. Voltage 
spikes can cause major damage when in
duced into electronic circuits, so I high
ly reconunend that you install diodes. 
Make sure you install them with reverse
biased polarity as shown in Fig. 4. 

I use DPDT -rated relays for a specifiC 
purpose. To do a control to a certain re
lay, I need to verify whether it is on or 
off. I use the extra set of contacts to in
dicate the condition of the relay. I wire
ground one side of the relay contacts 
and run the other side to an input point 
on the port 1/0 input section. 

Notice the close-up view of the extra 
set of contacts in the lower-right comer 
of Flg. 4. I show the extra contacts only 
on relay 6 but it is the same for all the 
relays. I will discuss more on the extra 
set of contacts in the input section. 

Port 110 laput Section 

To see what the real world is doing, 
you must be able to sample inputs 
somehow. The port VO input section 
fulfilb this requirement and Hg. 3 de
picts this section. Since I use four ports 
to control the real world, I also use four 
ports to sample it. Sample through 
74LS367 tri-state buffers that you tum 
on with the combination of the port val
ue and INP (input) command. 

Each port samples up to eight differ-
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Now First For Any Dos ... 
EBASIC oo·oo··· Extended Basic for the Model I and Model Ill. Adds 

graphics, sound and line-labeling to Basic. Works with 
DOS PLUS 3.5, LDOS, NEWDOS80, TRSDOS, and 
MUL TID OS. . ......... ..... ... ............... .. .............. $49.95 

Assembly language programming has reached a new era. 
Unlimited nesting of conditional assembly. 
Unlimited nesting of INCLUDING flies. 
Absolutely will not accept a bad OPCODE. 
Positively the fastest full featured assembler. 

ZEUS 
Editor Assembler 

INTRODUCTORY 
Price $79.95 

• Built in hex and decimal calculator. 
• Partition EDTASM format source text on load. 
• Automatic syntax check on line entry. 
• Forward and reverse scrolling . 
• Conditional assembly. 
• Include source text from disk file . 
• Over 34,000 bytes for source text. 
• Creates object code for 794 instructions 
• Creates object code 2112 to 3112 times faster. 

Other Products Available From C.E.C. 

MUL TID OS . . . . . . . . . . . . . . . Version 1.6 for either the Model I or the Model Ill .......... $99.95 

Z'DOS 00 00 ...... 00 00 00. 00 00. Version 1.0 for either the Model I or the Model Ill 00 00 00 00 00 $39.95 

BOSS/RENUM90 00 .00 00 Machine language Basic program debugging/ renumbering 
utility. 
BOSS/ RENUM90 (tape) ................ ............................. $24.95 
or BOSS only (disk) 00.00 00.00 00.00 00.00. 00 00.00 00 00 00 00 00 00 00 .. 00 00 00 $15.95 

COSMOPOLITAN ELECTRONICS CORPORATION 
5700 Plymouth Road • Ann Arbor, Ml 48105 

Technical Line Ml orders (313) 668-6660 Toll Free orders 800-392-3785 

Add tl.OO lllljlplnO liiMdllng. 
I'ONI9n on1ere ~ St!I.OO. 
MlcfliOM rwidenta ~ 
~~ ..... , ... coo~ suo. 
Pet-.11 ~ka ,.,.. two_.., 
to cleer. VISA l w .. teteenl 
eccepted. 
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NEWBASIC 2.0 
Adds over 40 ctn~runds to 

Modell/111 disk BASIC. 
• Customize NEWBASIC-include 

only those commands you need. 
• Over a dozen easy-to-use and 

powerful griCIIIicl commands 
(eg, DRAW, LINE, CIRCLE. PAINT). 

• Produce ... lid for musk: & effects. 
• Pre-defined and definable keys. 
• Disk-based spooler/~. 
• Exeoute strings, label lines , 2-byte 

PEEK/ POKE, restore to any DATA 
line, btock memory rro~e, set 
hi·mern. and llld'l, much more. 

• 70 page manual & SllfTlf1lari card . 
• Ontt $39.951 ( + $2.50 shipping) 
Check. money order. VISA. M/ C. and C.O.D. 
( + S2) accepled. CA residents add 6% tax. 
Foreign orders (exc. canada). SS shipping. 
us funds ody. Bolli Moden & 111 vef"sions on 
same disk. Requifes 48K & 2 diSk diMs. 
(Hoi copy protected-personal backups Ot(.) 
Works Yrith most major DOS· s. 

. ---
1:1=- ... ... 
:="":'""'-~~*' J ............... CA ..... 

Credit card & C.O.D. orders accepted 24-hrs 
(l!lillllld 8·5, M·F): (714) 960-6668. 
0... ............. ,.,58 ... _ 

HEAR PAC-MAN! 
WRITE MUSIC! ETC. 

•19.95 
FOA YOUR MODEL I, Ill OR 4 
ECONOMICAL! 
Our kit enables the amplifier and speaker In your 
CTR·41 . CTR·80. Of OCR·81 recorder to prOVIde 
sound generated by your TRS·80' . Nolfling else 
to buy. Does not eliminate any other function. 
(Modified CTR·80 will not accept betteries.) 

ANYONE CAN INSTALL ITt 
No trace·cutting. Detailed lnalructions pec-mit 
NSy ins~ within one hour. CTR·80 kit r• 
quires orlly • SC*"ewc:lrw.r to -mble. CTR·4 t 
and CCR·81 kits require drilling one hole. Some 
CTR·4 t ·s may require removal otexcess solder at 
one mounling point. 

NO CLUTTER! 
Installed comoonent• are enc::loMd within and are 
integrlll with the recorder cue. 

ONLY $19.95 POSTPAID! 
Virginia residents edd 4 % sale• tax. e. sure to 
specify recorder model CTR·41 . CTR·80, Of 

CCR·81 and send chedl or money order to: 

T .. LOMAAe COMPANY, INC. 
P.O. Box 2 183 

Manassas. Virginia 221 t O 

220 • 10 Micro, Nov.mbM 1983 

.,477 

t 

H fii:••?K 

.,c - xo 
Ul) TO Ul1 ~ ... " ""' XI . 'I ,..: 
un ,.." 14 ~ ... 1 .. Ul) ... ,..: t n f4t..SH7 

" II ,..: 
I •• •• .. / 

L ·• T -·· 
11 i .. 11:•<11 u : 

f O 
YO • 
Yl uz• /' 

• u 74L$)t;1 •• 
::3 •• 

I I 

X7 
14 

I 

T -· •t: 
I A•4 7K . I ' ~- . .. 

~ • ,. 
U2l ~ -+ yt uzs • ,..: 

~ ~ 
tO ./. 7<11L. SSZ ~ Y7 74L$S47 ,..: 

;::::!!: z• ' 
-r-! • Z1 

.. 
.!,: 10 

T -T· 

~ ·· ! II:• • ft( 

- 10 
• l l /: 

Z:l UM 
u 741,.$)11 

.. l 4 
I u .. 

T 
.... I 

!I J.o• A• 4 71f. l . "" . .... •NOT( . 
7 WI UZ:1 
t ' . , 74'-S·Mf l~ 

.,.. r i<(S( SWITCM(S 
A"€ ML.AY 
C<*TACTS F~ 
TH( --l(ll 
SYST(M (S(( " .. II . ,.. 

' .. 14 . ,.. 
T) ~Tl P'OftT 4 ~T I tli rtG 4 l 

• .00 Ot oz 93 04 0? 0! 07 
TO ( X".-.StOf!t lfH(A,Act • 0A TA 1..-vTS 

r!fU~ 3. Port board decodtd input s«tio" . 

ent points Mh the INP command. 
Each 74lS367 tri-state buffer inputs six 
points each and splits these up between 
four and two input enable tines. Pin 1 
enables the four-input group and pin 15 
the two-input group. With a combina
tion of 6 plus 2 and 4 plus 4, you can ob
tain eight inputs for each port usina two 
chips. 

Port 1 samples the sprinkler system 
and bur81ar alann system rdays. Since I 
currently use only six relays, I need only 
one tl'Htate buffer to obtain these ex
ternal readiJlis. FJgU.re 3 shows this at 
bottom right. 

1be circuit works ~ follows: 1be two 
signak that read the ports consist of the 
INP command signal and the decoded 
port sianal. Refer to FJ&. Sb for a close
up view of one section of U22 in Ftg. 3. 
1be tri-state buffer requires an active 
low on either pin 1 or pin 15 to activate 
the appropriate inputs. At the coinci
dence of the INP and port si&nal. the 
tri-state turns on and the data line corre-

spondina to that particular input reads 
either a loaical high or topcallow. 

Notice in FJ&. 3 that I tie toaet)ler all 
data lines to the computer. Sinoe the 
74LS367s are tri-state buffers, the com
puter only reads the activated port as aD 
other ports are deactivated and in a high 
inpedanoe state. Abo notioe that I label 
each port's input to a data tine X, Y, or 
Z. This labetina keeps track of the in
puts mixed up due to the two and six. 
combinations. 

1be resistors on the tri-state gates are 
puB-up resistors. If you do not ground 
the inputs, the computer senses a Joaical 
hiah· In nonnal operation wah every
thiDa off, a value of 255 (decimal) re
turns Mil an INP command. 

When you close a relay or switch to 
around. that data ine ~ low and the 
INP value ~ smaler than 255. 1be best 
way to see which data line or lines you 
want to ground ~ to perfonn a PRINT 
255 - INP(X), where X ~ the port num
ber. 1be printed value shows exactly 
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REL AYS MVS T 8£ OPDT 
C ftAOIO SHACK # zn· Z06 OR EOIJIV I 
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Figure 4. Sprinkler head and miscellaneous control circuitry. 

what corresponding data line or lines 
are at ground potential. 

The extra relay contacts run to U27' s 
inputs (Fig. 3) and read the relay status 
of the sprinkler and burglar alarm sys
tems. Input ports 2 and 3 sample points 
for the burglar alarm system. Port 4 is 
for future applications. I don't use port 
zero because the Alpha Joystick uses 
this port. 

Here I split the functions of a port. 
Even though I use ports 2 and 3 for bur
glar alarm inputs, I can still use the out-

puts for something other than a burglar 
alarm system. Remember the eight pos
sible controllable outputs assigned to 
each port. You can use these outputs to 
control a train set, or whatever, as long 
as there is no requirement for relay sta
tus sampling. 

Port 1/0 Construction 

Since all of the integrated circuits are 
either TTL or LS, don't worry about 
static charges as you do with CMOS 
chips. Refer to Fig. 6 for board layout 

• V 

Figure 5a. Panial breakdo wn of output section. 

• Use on any table 
•Sturdy steel constructoon 
• Betge epoxy t in~Sh 
• Spec1a1 power ce<d & s•gnal cable reta•ner 
• t2 •nch S22.50 t8 1nch S24.50 plus 

$3.00 Sh•PP"'Il a'ld ha'ldhng 

PLUG YOUR MOD II 
DISC EXPANSION UNIT INTO THE 

SeeBee UNIT AND FORGET ABOUT 
THE BOOT ERROR DC MESSAGE 

"In my opm10n. all users of older Model ll's snoukf 
get a SeeBee as ch~ap msurance agamst the dreaded 
Boot Error " R.H. Young. Ed•t(}(JPubhsher. 

TwO/SIXteen · Jan-Feb t963 
"SeeBee performs as teptesenre<J tt s a beller mouse· 
trap C A Perelman 

PrOduct Rev.ew. 80 M•cro · July 1963 
• Totally software transparent 
• Run your diSk expans1on un11 onty when needed 
• Ellm1nate rumed system d1ske1tes 
• Compact 2 1n x 3 m s1ze 
• S1mple plug 1n mstallat1on 
• Money baCk guarantee · 90 day warranty 
•$64.50 plus $3.00 shoppong ancl hanclhng 
• Indiana res~ents · add 5% sales tax 

PLEASE SPECIFY IF YOU ALSO HAVE A HARD DISK 

SYSTEMS ENHANCEMENT 
ENGINEERING, INC. ~63 

-

P.O. BOX 40215 -
INDIANAPOLIS. IN 46240 "" 

317-844-8817 -

i i Viva el Scripsit espaiiol! ! 
Vive Ia difference! 

Turn your TAS-so· into a bil· 
ingual word processor! Engl ish/ 
Spanish or English/ French with 
our hard/ soft kit. 

Use your Scripsit• or Super
Scripsit • program in Spanish 
or French: 

• Full foreign keyboard 

• All accented characters on 
screen and printer 

• All program/ user interaction 
in Spanish or French 

Our bilingual hardware kit main
tains full compatibility with all 
exist ing software. Comes with 
complete instructions. Software 
adds on to your regular prog· 
ram. 

Models II, 12, 16 .... ... $350.00 

Models Ill, 4 . ..... .... $250.00 

S[]CRTRR 
SOCATRA Inc. 
4255 avenue de Courtrai 
Montreal, Quebec 
Canada H3S 1 88 

(514) 735·7079 
• Trad~marks ot Aad•e>Shack 
A diVISIOn of Tandy Corp. 

.,.. 104 
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Figure 5b. Panial breakdown of input section. 

and component placement. Be sure to 
use sockets for all integrated circuits 
and transistors. For hookup wire, I use 
wire-wrap from Radio Shack. This wire 
comes in various colors and is easy to 
work with if you use a wire stripper. 

I recommend colored wire-wrap be
cause if a problem arises with the cir
cuitry, it is easier to troubleshoot and 
locate problems. It also makes con
struction easier. I use the blue for ad
dress lines, yellow for data lines, green 
for control signals, and red for power. 

In regard to all of the control signals, 
I use the standard S-100 bus designa
tions as my guideline. You can obtain 
this list from various manufacturers of 
S-100 products or with the purchase of 
the Wameco QMB-12 motherboard. If 
you use something other than the S-100 
design, the placement of these signals is 
at your discretion. If you use smaller 
boards to construct the port I/ 0 board, 
use the 16-pin DIP (dual in-line pack
age) Jumper (Radio Shack part number 
276-1976) to link the boards together. 

Photo 1. Reilly box. 

I mounted all of the pull-up resistors 
(30 of them) for the port data inputs on 
the port 1/ 0 board. You can mount 
them as I did or mount them in 14- or 
16-pin component carriers which look 
like IC sockets with no top. It is easier to 
mount them on the board next to the 
power supply. This makes it so the 

HOT( ; 
U6 TOU I ) • 74 L. SlZ 
U1 4 TO Ul l • 74 L.S7 l 
UUTO U:U• 74t..Sl67 
01 TO 016 • Z"'5301 

external device has only to supply a 
ground. 

When you complete the construction, 
check your circuits carefully for wiring 
errors, opens, and shorts before you ap
ply power to the board. If you decide to 
mount the 5-volt regulator on the card 
as I did, be sure to measure the voltage 
before you plug in the integrated cir
cuits. This is a good rule to follow at all 
times. 

If the voltage is less than 4.9 volts, 
add a 75 microfarad (JLF) electrolytic ca
pacitor on the regulator's input lead. 
This boosts regulation to approximately 
5 vohs. Be sure to install .01 ,u; capaci
tors between the power and ground pins 
of each integrated circuit as a fllter. 

ru.--1 
~ 

QJ [] 
BBGEJ BB 
DBEJEJ EJ EJ 

B 
B 
EJ 

B 
. 
~ 

~D WJ O 
tJ EJB EJ 

Figure 6. Pon 110 layout. 
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Sometimes when ICs switch at high 
speeds, they generate noise that the .01 
,u; capacitors help fllter out. 

Relay Box 

Now that you've fmished the port 
l/ 0 board you must interface the relays 
to the port board. The cable exits the 
top center ofthe port board (labeled RC 
#I in Fig. 6) and connects to the relay 
box as shown in Photo I. This 14-wire 
ribbon cable supplies control for 12 
relays, 12 vohs, and ground to the relay 
box. I obtain the 12 volts I need for re
lay supply from the bus via one of the 
S-100 card edge coMectors. 

I use a 14-pin socket in the relay box 
as shown into which I plug the ribbon 
cable. Take the 12-volt line and make a 
common connection to one side of the 
relay coils for all the relays. Run each of 
the relay control signals from the ribbon 
cable to the other side of each relay coil. 
When you tum on the transistor, it sup
plies the ground needed to actuate the 
relay. Remember to put the noise-sup
pression diodes across the relay coils. 

The relay contacts that I use for 
sprinkler control run out via two pins 
within the connector shown. This pro
vides complete electrical isolation from 
the external hardware, especially the 
sprinkler system valves which operate at 
approximately 28 volts ac. 

If you use the 12-volt supply internal 
to the relay box for an alarm or buzzer, 
you need only one output pin instead of 
two. For heavy current devices, I use 
large COMectors mounted on the back 



After 2 years of extensive research and development 

XYZT Computer Dimensions. Inc is proud to announce ... 

ni[E TM 

the NEW INTERACTIVE COMPUTING ENVIRONMENT 

NICE Is nothln& len than a comprehensive lnte&ratlon of all computlna fatil ities -
includlna DOS, numerous utilities, applltation proarams, even aames combined with 
menus, database, streens, libraries, reports - an interactive environment fr iendly 
to the firs t time user and the sophistltated systems interarater alike. If you know 
wNt a t~Wbo-charaer tan do for an auto enaine, that is what NICE docs for a 
computer. Clearly, it Is the most excitln& news to come alon& In software for the 
mlcroc;ompu ter 

DO YOU KNOW HOW TO BOOT YOUR SYSTEM? 
THEN YOU KNOW HOW TO TURN YOUR COMPUTER 
INTO THE MOST POWERFUL USER FRIENDLY BUSINESS MACHINE!! 

NICE makes development and usin& software - EASY. Based on a ne w c;ontept this 
SU'te-of-the-art software elves you the interactive power until now found only on 
mainframes, but lt micro pr ius. Put a powerful menu-driven command structure 
at your finaertipsl Run word-proc;enors, spell-checkers, spread-sheet proarams, 
utilities, applic;atlon procrams without rememberin& c;ommand sequence or 
constantly c;hetkln& the manuals. Everythin& you need Is on the screen. Create 
your own applltations and add them to the system - use menus, relational filu, 
customized screens, spetial forms. In a matter of hours, you zip throu&h the 
proarammln& pro;ecu you usually upec;ted to take months. All thanks to a 
modular, c;onsistently desianed system. 

IS YOUR WORDPROCESSOR WORKING? 
THEN THOSE SCREENS OUGHT TO BE IN YOUR SYSTEM 

Usin& a computer should not be difficult - no more complicated than drivin& a car. 
With NICE you are no lonaer required to know all of the Intricate internal 
operations of the computer. Creation of all types of screens, menus, inquires and 
reports or customized forms is as simple as writin& a letter - type it on your 
word-processor, save it to disk, and it is ready for use. You don't have to be a 
proarammer - just a computer user. 

It's NICE for you! 

NICE system consists of: 
lntn-active Control & Pr08'o~mmins Lansuage (ICPL) ... . .. . ............. . $150. 
Menu o~nd Screen manasement facilit~ (MSF) .... .... .................. . $75. 
Databolse facility (OBF> •• .. .• . . . .•.....•.....••..•.••.•• . • • •.•.•..... . . $75. 
Forms o~nd Report Writn- (FRW) .. . . . .... . .. ... .... .. ...... ............. $75. 
Library Support Option (LSO) .. .. .......... ... ... .. .. ......... ... ... ... $75. 
Minimal NICE confisuration- ICPl+MSF+LSO. 

Minimal hardware requimnents- 2 disk TRS-80* mod IIIII. System is compatible 
with NEWDOS/81}'1-LDOS~-DOSPLUS®-MULTIDOS® floppy or hard disk. 

Check, M.O .. C.O.D., VISA, 
MC plus $4.00 Slh. 

Foreign orders- extra $10.00 

XYZT Com put ... Dimension•. Inc. ~ •58 
2 Penn Plaza, Suite 1500 

New York, N.Y. 10121 
(212) 244-3100 

Order by Mail or Check Your Local Dealer 

DEALER INQUIRIES WELCOME! 
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10 REM **** BASIC LISTING NUMBER 1 **** 
20 REM **** PORT ACTIVATE AND STATUS READ SECTION **** 
30 REM 
40 CLS 
50 OUT23~,16 ' **** TURN ON INTERNAL BUS **** 
60 INPUT"ENTER PORT NUMBER • ";P 
70 INPUT"ENTF.R ACTIVATE BIT VALUE c ";AB 
80 OUT P,AB 
90 FOR I=1T010:NEXT ' **** RELAY CONTACT TIME DELAY **** 
100 PV= 255-INP(P) 
110 PRINT"PORT VALUE READ BACK IS " ;PV 
1 20 GOTO 60 
130 REM 
140 REM **** PORT INPUT TEST SECTION **** 
150 REM 
160 CLS 
170 OUT236,16 ' **** TURN ON INTERNAL BUS **** 
180 I NPUT"ENTER PORT NUMBER TO SCAN UNTIL BREAK KEY IS HIT" ;P 
190 PRINT 255-INP(P ) ; 
200 GOTO 190 
210 END 

Program Listing. Port test program. 

of the relay box instead of the: small 
connector pins. This way you can inter
face the relay box for external control. 

I use the ground signal that runs to 
the relay box to sense the relay status via 
the extra set of contacts. Connect the 
ground to one side of the contacts and 
equalize all the relays from which you 
want status. I send the other side of the 
contacts back to the port board's input 
section. A ribbon cable connects the re
lay status inputs from the relay box and 
plu~ into the socket labeled pin 2 in 
Fig. 6. 

I use the socket labeled pin I in Fig. 6 
for port 2's and 3's burglar alarm in
puts. A ribbon cable plu~ into this 
socket. The other end of this cable con
nects to a switch block that I use to at
tach the burglar alarm switches. I use 
barrier strips that Radio Shack sells 

Ul 
U1,U23-U27 
UJ 
U4,U~U13,Ull 

us 
U I4-U11 

Rl 

74154 
74LS367 

74LS368 
74LS32 

74LS08 
74LS73 

IOk ohm Y2 watt 

(part number 274-670). You can obtain 
these strips from electronics surplus 
stores as well. 

I use quite a bit of ribbon cable, and I 
fmd it expensive to buy with 14- or 
16-pin connectors on each end. So I 
purchase the connectors themselves and 
buy the ribbon cable from an electron
ics surplus store at a fraction of the re
tail cost. As it turns out, I can build each 
jumper at about one-fourth the retail 
price and I can make them specific 
lengths. 

Spectra Strip manufactures self-strip
ping and self-locking connectors (part 
number 805-1401-001 for the 14-pin 
connector and 805-1601-001 for the 
16-pin connector). 

Hardware Oleckout 
Once you construct and hook up all 

Cl SO ~ @ lSV electrolytic 
Clips (F'IIter) 
R (F'Igure 3) 

R (F'tgUre 4) 

TraDIIillors 
Relay D6oda 
Relllys ( 16) 

Sima 
Buur 

Mile: 

.01 ~ @ lSV disc 
4. 7k ohm •;. watt 

lOOk ohm V. watt 

2NS~ 

R.S. m6-1104 
R.S. 11275-'}{)6 or equivalent 
R.S. #49-SlS 

R.S. 11273-<>SS 

Quantity of 30 
Quantity of 6 
Quantity of 16 
Quantity of 16 

Suitable enclosure for the relays, wire-wrap, IC 
sockets, hardware, PC board, ribbon cable 
with connectors. 

Port I 
Port 1 
PortJ 

Port4 

of the hardware, test it for normal oper
ation. The Program Listing is a very 
short and limited Basic program that I 
use to test all available relays for opera
tion. The program asks you the port 
number and data value to send out. The 
data value is the same as the activate bit 
that differentiates each relay control 
within the same port. Refer to Table 2 
for the activate bit codes. 

Run the Basic program and answer 
the port question with a value of 1. 
Look at Table 2 for the corresponding 
bit that activates the desired relay. Press 
the enter key and listen for the relay to 
switch. Read the relay port to see if the 
relay switches. 

The time delay routine at line 90 al
lows time for the relay to switch. Other
wise, the INP command reads the state 
of the relay prior to activation. If the re
lay is turned on, the value read back and 
printed should be the same value you 
sent to activate the relay. Performing 
the same command turns the relay off 
and the program displays a value of re
ro on the screen. 

Run the above test for all of the re
lays. Once the relay operates correctly, 
test the INP command for ports 2, 3, 
and 4. You check port 1 when you read 
the relay status. Run line 160 of the list
ing to test the INP function . If you have 
no grounded inputs, the value read back 
should be 255. 

Line 190 subtracts the value from 255 
to show the actual data line that is put to 
ground. If you tie each data line starting 
from DO to 07 to ground and you lift 
them, one at a time, the program prints 
values l, 2, 4, 8, 16, 32, 64, and 128. 
Run line 160 to test all the ports. The 
program scans the selected port until 
you hit the break key to stop the pro
gram. If ports 2, 3, and 4 check out, you 
have a totally functional port 110 board 
and relay box. • 

I 

Write to David Engelhardt at 10221 
W. JOlst Ploce, Broomf.eld, CO 80020. 

Real- World Control-Part II will 
cover applications programs for the 
controller and will appear in 80 Micro's 
December i.s:sue. 

ActivMt Bits 

1 4 8 16 31 
#I 112 lf3 #4 IS 116 
lfl Ill 119 110 #II #12 

113 114 
UNUSED 

liS #16 

Hued: Wameco QMB-12 motherboard 
Vector 8802-1 S-100 card 

Note: #'s refer to control output numbers in 
Fig. 2. 

Tabk I. Port fl O board and relay parrs list. Tabk 2. Master activate bit tabk. 
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tor the 1'15-80 from Micro-Mega 

The Original GREEN-SCREEN 

The eye-p leasmg Green-Screen f1ts over the front of yovr 
TRS-80 V1deo D1splay and g1ves yov 1mproved con tras t w1th 
redvced glare. Yov get bnght lvmmovs green characters and 
graphiCS like those featvred by more expens1ve CRT vm ts 
Don 't confvse the Ongmal Green-Screen w1th a p.Jece of thm 
f1/m stvcl! to the face of yovr v1deo tvb11. svch as that adver
t ised by others The Ongmal Green-Screen IS movnted m a I vii 
frame perfectly matched to the color and textvre of the 
TRS-80 Video D1splay. It IS attached w1th adhesive stnps 
which do not mar yovr vmt 1n any way. 
The fv/1 frame des1gn of the Origmal Green-Screen " sqvares 
off" the face of yovr VIdeo d1splay and greatly 1mproves the 
overall appearance of yovr system. 

(Spec ify whether for Modell or Modell//) 
THE GREE~CREEN ....................................................... $15.95 
Add $1 .50 for postage and handling. 

Terms Chec• or mon•r order. no COOs or cref/11 cards, p lease AdrJ 1mount 
sho• n lor POStage end handlmg to pflce of the 1tem All 1tems sh,pp.O w 1tl'un 48 
fiOCJfS b y ltrst CIIIJ or PIIOflty m11l VlffJin l l r •s1dents, edd 4 •1• sates 116 ..,.. 152 

M&ero-Nlega · P .O. Box 6265 · Arlington, Va 22206 

~f,· "W/Trt!!!,!fa~c;~:SIC .. +~,_, 
GENERATE MACHINE CODE USING BASIC! 

Machtne cooe runs hundreds of ttmes taster than BASIC but ts dttf tcult and 
ttme consumtng to wrt te Baste programs can be wrt tten au•c~ly - but run slow' 
Now you can wrt te and debug your programs '" WIBAStC then comptle to htgh 
speed Z80" machtne CMe1 

POWERFUL 
WI BASIC tsn t a patch to dtsk baste - tt •s a fully lnterKtive memory 

res•dent tnterpreter comptler and edttor• It ooesn"t use htgh memory so devtce 
dnvers uttltttes and USR routtnes are compattble 

Perfect lor generattng GAIWES. UTIL tTIES, USR routines or other 
appltcat •ons that •eauue the speed ol mach•ne cooe Complied programs run on 
the Model I or Il l ustng most any DOS• It supoorts most BASIC statements and 
luncttons us•ng integers •nd strings ltnctudtng multtdtmenston arrays') but 
does NOT use lloattng potnt operattons or lunCitons It •s NOT suttable tor buSt 
ness or sc•ent•i•c orog•amm•ng but could be used to generate USR routtnes to run 
wtth such programs 

UNDERSTANDABLE 
Over t 00 pages ot documentatton cover all aspects of the system From a step 

by step walkthrough ot a sample programmtng sess•on to modular programmtng 
techntaues and program chatntng tor advanced users We ve even documented the 
subrout•ne entry addresses to allow assembler programmers to combtne comptled 
and assembled programs' 

AVAILABLE 
On unprotected Otsk wtth manual tor TRSao· IIIII $89.95 

Add SS !Overseas St 0) Postage & Handltng 

-~ -..... -1 302 - 41st Streete Orlando, Florida 3 2809 
TO ORDER , 337 

Send Check or Money Otder Credtt Card 01ders tnclude acct number and exp 
date or call TOLL FREE 7-100-32 T-4459. FLA restdents or techmcal 

auenes call 7-305-423-51113. FLA orders add 5" sales tax 
·wtSASIC~ WtiiSolt Inc ZBO• Ztlog Inc TA5ao• hndy Corp ' 1 883 Wlt1Sotl 

.- S.. Ust ol -'-s or1 "-ffe 307 

DISCOUNT 
% 
AND UP 

OFF SUGGESTED LIST 

COMPUTERS 
ALL TRS-80 

MODELS 

CALL FOR 
COMPETITIVE 

PRICES 

PRINTERS 
• RADIO SHACK 
• EPSON 
• OKIDATA 
• C !TON 
• SMITH CORONA 

CALL FOR 
COMPETITIVE 
PRICES 

ACCESSORIES 
WE CARRY A FULL LINE OF 
• SOFTWARE 
• HARD DRIVES 
• MODEMS 
• PRINTER ACCESSORIES 
• TELEPHONES AND 

ANSWERING MACHINES 

GAMES 
• BIG FIVE 
• ADVENTURE 
• SPECTRAL 

• INSTANT SOFTWARE 
• TOM MIX SOFTWARE 

FREE PLEASE WRITE AND REQUE ST 
• CUSTOMER DISCOUNT PRICE LIST 
• MANUFACTURE WARRANTIE S 
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: 
TR5-80* 
IN 

I nterface your TR&80 to out
side devices. Learn with the 

projects in TRS-80 as a Con
troller. You can use your 
computer to control lights. 
switches. and even a small 
computer you build yourself. 

All it takes is a minimum 
knowledge of electronics and 
programming. Circuits are 
simple. Most programs are 
fewer than fifteen lines long . 
The instructions are clear and 
fully illustrated with photo· 
graphs. schematics. and 
figures. 

J erry O'Dell has designed 
these projects to be 
both easy and ~ 
inexpensive. You 
don't need disk · 
drives. plotters. 

digitizers or 
.other fancy 

units. 

You don't have to be 
an expert and you 
don't have to be rich. 

All you need is a TR&80 
Model III with 16K RAM. Level 
II BASIC. and a few other 
parts that you will no doubt 
find useful at a later date. (You 
can also use a Model I. with 
the conversions provided in an 
appendix.) The components 
you'll need are all readily 
available. 

The book begins with a de
scription of the Model III and 
ZBO and all the chips. circuits. 
prototyping boards. and other 
devices used in TR&80 inter
facing. There are also helpful 
suggestions throughout for ex
panding the projects into more 
complex applications. 

J erry W. O'Dell. Ph.D .. is a 
psychology professor at East
em Michigan University. He 
has published many articles. 
including several in 80 Micro 
and the Encyclopediafor 
the TRS-80. 

BK7394 $12.97 softcover 
7 by 9 approx. 176 pp. 
ISBN 0-88006-061 ·1 
Wayne Green Books 1983 

Credit card orders call TOLL-FUE 
1·800-258-5473 or mail your order 
with payment of $12.97 each plus 
$1 .50 per book s hipping and 
handling to: Wayne Green Book 
Sales. Peterborough. NH 03458. 

Dealer inquiries invited 

BOOKS 

Check I he box on lhc 
coupon for your FREE 
WAYNE GREEN 
BOOKS 1983 
RETAIL CATALOG. 

-----------------------

I 
I 

ua4eaarlloftlle I 
--~~•~o1- I 
- ol T-J C«p.l 

Put my TRS-80 ln control. Please rush me _ _ copies I 
of TRS-80 u a Controller (8K7394) at $12.97 each. I 
D Enclosed is $12.97 per copy plus $1.50 for shipping and 1 

handling. D Please send me a 1983 retall catalog. 1 
C MASTERCARD MC bank 11 I 

C VISA C AMEX I 
Card • Expires __ I 
Signature I 

Name I 
Address I 
City I 
State Zip I 
All orders shipped UPS if complete s treet address is given . I 

UNBIT I .. --------------------~-----------------------~ 
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YOUR TR&-80 • 
NEEDS HELP 

·-, .. Cli:J '& ci=J 

ffi . 
. . 

\0 

It needs software before it can do anything. And good software 
is as valuable as any piece of hardware you can buy. 
The Encyclopedia for the TRs-80* is a ten-volume 
reference series with over 200 programs for the 
Modell, Model Ill , and Color Computer. In each 
volume, you' ll find: 

*Business 
*Education 
*Games 
*Graphics 

* Hardware 
* Interfacing 
*Tutorials 
*Utilities 

Photographs, schematics, and program listings 
provide the essential detail you need for pro
gramming and tinkering. 

Save Time running the programs once you have 
them. Encyclopedia Loader provides direct load
ing of programs and saves you the time of typing 
and debugging. These ten 30-minute cassettes 
have selected listings from each volume, ready 
for you to load and use. 

Don't put up the white flag! loaders and soft
cover Encyclopedias are available separately or 
in sets. Get some help for yourself and your 
TRS-80 with Encyclopedia for the TRS-80* and 
Encyclopedia Loader. 

Toll-Free 1-800-258-5473 
• TRS.ao •s a trademark of Radio Shack d ivision of T and~· Corp -----------------------------------------------· 

ENCYCLOPEDIA FOR THE TAS-ao• & ENCYCLOPEDIA LOADER™ 
To Order Single Volumes 
PltldSf' uld1r dtEt qudnl1t1e~ 

O Sollc:<>Wf ~lion @~109'; p<'r volunw 
__ Vol 1 _ _ \ ol 1 __ \'ol ; . _ \ol 7 _ \ol ,, 

__ Vol l _ _ Vol .a __ Vol b _ Vol K_ \ol lO 

CEnc:yclo~o1 lo.i~r @~14 9> IX'' ca•sN tE' 
_ _ \ ol 1 _ \ol l __ Vol > __ Vol 7 __ \ ol Y 
_ Vol 1 __ Vol ~ __ Vol b __ Vol 8 _ •• Vol 10 
Olnc:yclopediollo.i~r VolumPs 1-10 U8000 

AS149 50vdlu<' $11997 

O Payment Enc lo sed O VISA 

~ •• ;.,d:~ 

" • 0 t."?: 
- • l .• 

To Order Complete Set5 (and save an e~tr.1 S1 5 00) •• 
Dlnc:yclo~i• for 1M TRs-80' . vo lumt'> 1- 10. p lu' fREE 
volumP I of [m 1dopt><l o~ l oad!'< soflco~r ~ilion 
(N8080l ~I O'l SO 
• ·S.n t> Sl :; t() \ll tpptni: ctod hdn<tltn~ ch,u~-.-. \\'h'"'' \ Ou ordtJr .- fom· 
ok-tt>~I01~ttcmf.6r tn..:\ clopt-d~ot ~orlo.:\d.·'f''.\\. PA'\o I Hl HIPP I ~( , ' 

Shoppona 1nd h1ndlina S1 SO per volum~ for son~l~ volum~s of bool<s 
•nd c..ssf!tteJ. S10 00 ~, tttom fOf for~t&n l tf m11l All (nc vciOC>f'dtl.s 
shopped UPS woth compl~~ stl'fft •ddr~ss. 111 loldefs shopped 1st 
cl a.u m1ll 

D AME X O Maste rCard 

Card# ___ ____ _ InterBank# ______ _ _ Exp11es. ___ ____ _ 

Name __________________ __ s.~,~nature _ ___ _ _ ___ _ _ _ _ 

Address ____________________________ _____ _ 

City _______ _ _ __________ _ _____ _ __ State _ _ ZIP·----

M•il to: W•vne Green Inc., Books S•IH, Peterborough, NH 03458 
..... 
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TUTORIAL 

Basic, Faster and 
Readable Part Ill 

(The first two parts of this series ap
peared in June, p . 104, and July, p. 
200.- Eds.) 

Basic loops are among the most ele
mentary of programming techniques, 
yet they seem to cause a lot of confu
sion. An inefficiently designed Basic 
loop deprives the user of the technique's 
full time-saving potential. This month 
I'll explain how you can use loops to im
prove program speed and flexibility. 

In general, loops are sections of code 
that repeat according to some predeter
mined set of conditions. The conditions 
can be the number of times through the 
loop or any Boolean test (where the op
erators = , >, and < are applied to 
variables or constants). 

Loops that execute based on the 
number of iterations have the form: 

(I ) 10 FORA = OT05 
20 PRINT A 
30 NEXT A 
40 PRINT " ENDING VALUE IS" A 
50 STOP 

Line 10 defines the value of variable A 
at the start of loop execution. Unless 
otherwise specified in the For state
ment, the loop's step increment is one 
and the polarity positive. 

Line 20 performs any useful func
tion. If the purpose of the loop is only 
to mark time, you don' t have to have an 
operand in this line. 

Line 30 increments the loop variable 
using the indicated step and compares A 
to the limiting value. If the loop has not 
exceeded its limit, line 30 continues exe-
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by John Corbani 

I mprove the speed and 
flexibility of your 

Basic loops with these 
simple, time-saving tips. 

cution at the end of the For statement in 
line 10. Naming the loop variable in line 
30 isn't necessary, but it's a good prac
tice when you nest many loops and 
might get confused. 

When the program satisfies the con
ditions of the loop, program flow pro
ceeds to the statement following the 
Next command. The loop variable (A 
here) maintains its last value. When 
program execution reaches line 40 in the 
above example, the value of A is 6. 

The listing below illustrates an alter
native form of the same loop when writ
ten in one line to count backward. The 
final value of A in this case is - I. 

(2) 10 FOR A = 5 TO 0 STEP - 1: PRINT 
A: NEXT: PRINT " ENDING 
VALUE IS" A: STOP 

The second Basic type of loop has the 
form: 

(3) 10 A = O 
20 PRINT A 
30 A = A + 1: IF A<S THEN 20 
40 PRINT "THE ENDING VALUE 

IS" A 
50 STOP 

This loop performs the same function 
as the first example, but it does so more 
slowly. In loops 1 and 2, Basic For. .. 
Next statements allow the program to 
count and compare at machine-lan
guage speed. This is at least an order of 
magnitude faster than the interpreted 
version in example 3. The advantage of 
loop 3 is that you can perform non-nu
meric tests. 

The example below illustrates a key
board polling loop using A$ as the test 
variable. 

(4) 10 AS = INKEY$: 
IF A$ = " " THEN 10 ELSE 
IF AS<> " 8 " THEN 10 ELSE 
PRINT AS; : GOTO 10 

This loop performs one or two tests 
on A$ and prints a B if A$ is a B. No 
matter what the character, execution 
loops back to the start of line 10. This 
kind of loop allows unlimited testing 
and break-out at any point in the loop. 

8realdng Out of a Loop 
You shouldn't leave a For ... Next 

loop in the middle of its count. You 
gain extra speed by storing all the 
loop information in an area of memory 
called the stack. The program removes 
data in the stack after executing the 
fmal Next of the loop. If the loop never 
reaches its natural end, that data re
mains in memory. If you have enough 
of these leftovers, they can fill memory 
completely, crashing your program. 

This doesn't mean that you can't 



TCS Model IV, 64K, 2 Disks 
Systems come with 180 Day TCS Warranty 

$1499 Ee $1699 
l3'1 f~ Woth 2 duol neoded ~ 

~S- trock dOuble densocy droves 
Woth standord 40 trock 
double densory d roves 
o- J.40,000 bytes 

Enhanced MO<Iel IV Operollng System 
Over 730.000 bytes 

Enhonced MO<Iel IV Operohng System 

Fully assembled and tested systems that ore soltware compahble ond funchonolly 
•denlt~ l to Red tO Sttaek untlS sold at computer stores for Shundreds more 

• CONTROLLER 80AROS are lugh quohty double soded epo•y boards woth gold 
ploted contocts 
POWER SUPPLY 11 the fonest swotchong type avooloble 
MOUNTING HARDWARE oncludes power ond data cobles 

• DISK DRIVES ore london. the same ones used by Radoo Shock 
40 trick, double denstty. wtth a 5 mtlhsecond stepprng rate 

TCS MODEL Ill DISK EXPANSION KITS 
1 Controller . Power Supply, Mounhng Hordwore & lnstructoons $24e 
2 Controller. Power Supply. Hordwore & one 40 trock Tondon Drove $429 
3 Controller. Power Supply, Hordwore. two~ track london Droves . . SSM 
3a Kot 3 but woth two 80 !rock droves (d uol soded 40s) S7e1 
3b Kot three but woth two 180 track droves (duo I soded 80s) . $M9 

TCS MODEL IV DISK EXPANSION KITS 
11 Controller. Power Supply, Mounhng Hordwore. one~ Trock Tandon Dr ive $479 
12 Controller. Power Supply, Mounhng Hordwore. two~ Track Tondon Droves $649 
12A Kol t2 but Wlth two 80 Trock Tonc!On Droves . $629 
128 Ko! t2 but woth two t80 TriCk london Droves . . . S&4e 

MODEL 12 and MODEL 16 
MODEL 12. I d rove $CALL 
MODEL 12. 2 droves . SCALL 
TCS MODEL 12 Versoon. 2 Tandon dr,...es (hke the orogonal) TCS warranty $2995 

MODEL188 ... Support up to 8 UHrl. Run your whole office with 
herd dl1k cepebllltles for eboul $1000 per uHr1 
MODEL 168 I drove 
MODEL 168 2 d roves 

Model 12 end Model 18 Acceuorle1 
128K memory board (256K Mu ) . 
1281< ulro memory chops (RS) 
1281< ulro memory chops (TCS) . . 
Xentx Mtcroao tt Mulh-user Batte . 

~:~:: ~~~~~~~~"~;:!~·s~-..t s0uw.lr8 
Ml l/12 10 M16 mulh·user upgrode kot 
DT/ 1 Vodeo Termonol 

MODEL IV. 16K Cosselle 
MODEL IV. 641<, 2 droves. RS·232 

Color Computer 

$CALL 
SCALL 

se2e 
$269 
S18e 
$289 

SCALL 
$263 

$1339 
. $629 

$625 
SCALL 

All Redlo Shick equipment 11 lhlpped from our 1tore 
In Bredy, Tex81 

1 DRIVE In Cabinet 
40 trock songte soded $199 
80 trock (dull Sided ~ crock) $299 
160 trock (dUll Sided 80 crock $399 

1 DRIVE Double Cabinet 
40 trock songle soded ... $269 
80 trock (dul l Sided 40 trock) $369 
160 trock (dull Sided 80 track) $449 

BARE DRIVES ONLY 
40 trock songle soded S 165 
80 track (dual soded 40 track) $CALL 

2 DRIVE Double Cabinet 
~ crock songte sided $399 
80 trock (dual Sided ~ trocks) $599 
160 trock (d ual soded 80 troclos) $799 

Ouves ' " C.lbtnets come assembled 
and tested woth power supply Order 
cable seporotely 

160 trock (dual soded 80 track) SCALL 
8 onch Shmhne sgVdbl Sided $CALL 
Woncnester Hord Droves 5 Meg $399 

Single end multluMr HARD DRIVES for ell br1nd1 of computer~ 
One or Hverel computer~ cen lhere A HARD DISK. 

Hard Drives supporting both DOSPLUS and L DOS 
Mod III-IV HARD DRIVES ATARI DISK DRIVES 
5 Megabytes . S 1390 Song le Densory $395 
10 Megabytes . $1 690 Double Denso1y $549 
15 Megabytes $1 990 Tf H / 4 DISK DRIVES 
20 Megaby1~s .... $2490 Stng le Oensoty . $379 

TRS-80 DMP PRINTERS 
DMP 100 DMP 21 00 
DMP 120 DAI~Y WHEEL II 
DMP 200 DAI y WHEEL 210 
DMP 400 DAI y WHEEL 410 
DMP 500 

MODEMS · AS - 1 ... $122 II. $199 
HAYES Sman Modem ......... . .. . ..... . ... .. .. .... ...... ...... $212 
U.S. ROBOTICS 300/ 1200 baud . . .. ..... .. ....... . ......... ..... $449 

H eart o f TEXAS 
COMPUTER SYSTEMS TES 

P.O. Box 1327 Arlington, Texaa 76004-1327 

Toll Free 1-80(}-433-5184 Texas 1-817-274-5625 
Payment by cashoer's check. m oney order o r c ertofoed Check Call for credo I card $ 
NO ta• out o f state Texans add S'ltt Proces sub1ec1 to chonge at any tome 



~ \ \ YOUR NAME HER~ 
' li-----------------------= 01 
I -o: ~PEABONAUZED-

.:......:.. COMPUTER PAPEA-
Pnnted W1th you- name, club. anythng. 
Paper •s wh1te 20 • stoc::k and fits aM 
prtnters USinQ 9 l-7 x 11 continUous paper 
[8 l-7 x11 when detached). 500 eheeta 
814.85, 1000 eheeta 814.811. WI 
pay ahipping. Texas orders add 5 l-7 % 
tax. Select ink color: red, blue, brown. 
gray or canary. Speafy name[ s] up to 30 
letters & spaces_ Enclose check or money 
order_ No COD's. AJow 3 weeks. Faster 
dehvery with M/C, Visa phone orders. 
Wnte or phone Pertlon81ized Computer p..,_. E, Box 20539/San AntonKl , Tx. 
78220/ (51 2) 227-0585. ~239 

s~ ... 
mMc tl11111 a jnmc I 

TI(S-60 1-111-~ 
~6K IPisJ: 

$f-9.95 
t• 

Odlllf ridCt1 i4/IICS 
7J25~ l(csafn 6/nl. ~56 
S11ife cJ7. lksctln. en. 

!JIJJ5 
X-Mtcd 

~ IS YOUR PRINTOUT FADING? -
THEN YOU NEED: 

RIBBON SAVER! 
REVITALIZE YOUR FABRIC RIBBON 

WITH "RJ·1000B"· APPLICATOR 
• Will revive all Iabrie cartridges. 

(except carbon) 
• Works on all FABRIC r ibbons. (all 

colors and sizes) 
• Simple. no tools needed 
• Extend li fe of your ribbon up to 

3 times. or more 
• Can also be used to reJuvenate 

fabric home typewri ter ribbon 
• Satosfactoon guaranteed. or money 

back 
P'NC£: 13. t5 

shoppmg & handlong onc luded on cont US 
(Foreogn add $2.00 extra. (pay onUS funds) 
NJ resulents add s•;. 
For heavily used robbons order '' RP-20106'' 
$1 00 extra (state color) 

send check o r M 0 to DESIGN COLORANTS 
P.O. Boll612 
Wayne, NJ 07470 

For VISA or M.C. orders call : (201) 667-7545 
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break out of a For . .. Next loop, but you 
have to know bow to do it properly. 

The example below provides for a 
timed response to the Go command. 

(S) 10 PRim' "GO": FOR A = OTO 100 
20 AS= INKEYS: IF AS<> '"' TIIEN 

A=IOI 
)() NEXT 
40 IF A = 102 TIIEN PRim' "FAST" 

ELSE PRim' "SLOW" 

This loop increments A at every Next 
to provide timing. If A exceeds 100, the 
loop clears the stack at line 30. A can 
reach its final value by incrementing 
according to the instructions in line 10 
or by being jumped to a high value as in 
line 20. 

The value of A determines how the 
program terminates the loop. Using the 
loop variable to detennine muhiple exits 
can sometimes save many variables. 

A companion technique provides an 
indefinite loop with a quick escape: 

{6) 10 PRim' " GO": FOR A = OTO I 
STEPO 

~ AS = INKEYS: IF AS<> "" THEN 
A=4 

)() NEXT 
40 PRim' "flNALL Y Otrr" 

A loop like this saves you from writ
ing a lot of GOTO statements in a com
plex parsing routine. To use it, set A to 
a series of integers starting at 1 and use 
the statement ON A to point to subrou
tines as required. 

Loop Tests and Execution Speed 
All of the examples given so far make 

their final loop test at the end of the 
loop. All programs execute at least 
once, even if the controlling variable ex
ceeds the limit at the start of the routine. 
This causes undesirable consequences in 
some instances, but the solution is sim
ple: Instead of putting a loop test in the 
body or at the end of a loop, make your 
tests before the loop executes to deter
mine whether or not the loop is neces
sary to the program. Loop 7 runs much 
faster than loop 8 for any value of B: 

{7) 10 IF 8>100 TIIEN 40 ELSE FOR 
A = I TO 10 

~ PRim' AS(A) 
)() NEXT 
40 STOP 

(8) 10 FORAzl TO 10 
~ IF B> IOO TIIEN A =~ ELSE 

PRim' AS(A) 
30 NEXT 
40 STOP 

Speed is always the name of the game 
in interpreted software, and the variables 
used in the loops and in the various tests 
can make a big difference. The fastest 
loop poss~ble consists of a single-line 
program using a single-character integer 
variable counting with an implied step 
of one. 

Loop 9 illustrates this principle. 

(9) 10 FORA IJif = ITOIO:NEXT 
20 FOR A = I TO 10: NEXT 
30 FOR AB# = BC TO DE STEP 1.5 
40 NEXT AB# 

Line 10 is the first to caiJ AOJo , an in
teger variable. It occurs at the top of the 
variables list and is available immediate
ly. The small integer limits convert as 
quickly as most interpreters can fmd a 
variable in a variables list. Here I've 
eliminated all spaces and combined the 
entire loop into a single statement. 

A program processes line 20 more 
slowly because A is the second variable 
in the variables list and is single
precision. 

Lines 30 and 40 are slower yet, with 
twe><haracter, double-precision vari
ables. I use a floating point number for 
the step size, include a lot of variables, 
and extend the loop over two lines. 

The loop itself may be responsible for 
only a small part of the total time delay 
involved in executing a routine. Test 
sequences are critical. Use as many 
characters in a test line as possible, and 
work from the most probable to the 
least probable result. Use lf...Then ... 
Else statements wherever possible. As 
indicated above, design loops so that 
you can break out of them as fast as pos
sible. The loop below illustrates a routine 
that handles yes/no replies easily. 

(10) 50 PRINT " PRINrOl.Jf'(YIN) " : 
GOSUB 100 

60 ON AIJ'f GOTO ~. 90 
iO PRINT "TIMED Otrr": SfOP 
~ PRINT " PRINTING": SfOP 
90 PRINT " NO PRim'": SfOP 
100 FORA'f =- 500TO - I 
110 AS = INKEYS: 

IF AS = "" TIIEN I~ ELSE 
IF AS = "Y" OR AS = "y" TIIEN 
AIJ'f = 0 ELSE 
IF AS ="N" OR AS = "n" TIIEN 
AIJ'f"' I 

I~ NEXT: RE1URN 

Line 50 prompts you, line 100 sets up a 
fast loop, line 110 wastes no time on un
necessary tests, and line 120 increments 
everything one last time and returns. 
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Line 60 lets the program fall through 
on zero, and shunts the program to line 
ll> or 90 if the variable ~ 1 or 2. nm loop 
provides a clean and f~ timed response. 

Fmally, you can use the speed inherent 
in a loop to reduce the time necessary in 
perfonning conventional math func
tions. Say you want to use POKE 
graphics to draw a vertical line from the 
third character in the first screen line to 
the third character in the l!lth line. Let 
YS = 1 and YF =IS (start and firlM). 
XP delineates the X position. S is the ad
dress of the upper left comer of the 
screen and VL ~ the character code for a 
vertical line. 

The listing below shows the variations. 

(11) 10 O.S: DEFINT A-Z: YS = 1: YF= IS: 
XP = 3: S = IS360: VL = 191 

~ R:>R Y = YS TO YF: POKES + 
XP +(Y- 1)-64,191 : NEXT 

30 XP~ s 

40 X = XS+S: R:>R Y= X + (YS - 1)*64 
TO X+ (YF - 1)*64 STEP 64: 
POKE Y, l91: NEXT 

SO GOTOSO 

Line 40 performs two muhiplication 
functions; line 20 involves 1!1. 

Line 30 moves XP so you can see the 
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difference in execution time when you 
run the program. You can watch line 20 
draw the line one character at a time. 
Line 40 displays the line in one piece. 
Take full advantage of the range of 
starting, ending, and step values and an 
three variable precisions. 

Ulia& Next Statements 

Deciding the number and position of 
Next statements can be complicated. 
Basic allows muhiple Next statements 
within a single loop. This can make life 
easy or it can make debugging a pro
gram almost impoSSible. Loops 12 and 
13 below illustrate this. 

(12) 10 PRINT " HELLO.": R:>R A = I TO 
!(XX) 

~ IF A - SOO 1HEN PRINT "HOW " 
;: NEXT ELSE IF A = 7SO TIIEN 
PRINT " ARE ";: NEXT ELSE 
NEXT: PRINT " YOU ?";: INPUT 
AS 

(13) 110 PRINT "HELLO.": FOR A = I TO 
I <XX> 

I~ IF A a SOOlHEN PRINT "HOW " 
;: ELSE IF A = 7SO TIIEN PRINT 
"ARE "; 

130 NEXT: PRINT "YOU?";: INPUT 
AS 

Line 20 runs, but it's confusing to 
read and contains more characters and 
tests than required to perform the timed 
printing of the greeting. Lines 120 and 
130 run faster, are shorter, and illustrate 
program logic. 

When you nest loops, each variable 
can have a Next, or if program structure 
allows, a single Next can control muhi
plc loops. The listing below illustrates 
the choices. 

(14) 10 FOR X= I TO S: FOR Y = I TO 30: 
SET(X,Y): NEXT: NEXT 

~ FOR X oo: 6TO 10: FOR V e l TO 
30: SET(X, Y): NEXT X: NEXT Y 

30 R:>R X = II TO IS: FOR Y = I TO 
30: SET(X, Y): NEXT X, Y 

All three variat.ions run at about the 
same speed. Line 10 is the shortest and 
fastest line. 

Remember that Basic words are 
stored as 1-byte tokens. The program 
interprets them in this form so that add
ing arguments actually slows execution 
down. 

That's enough on loops for this ses... 
sion. Next month I'll take a close look 
at variables . • 

Write to John Corbani at 2455 Calle 
Linares, Santa Barbara, CA 93109. 
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TECHNIQUE 

Scrambled Alphabets: 
Cryptology Part V 

by Karl Andreassen 

B e cryptic: With transposition ciphers you can 
create secure messages in patterns only your 
intended receiver can recognize and decode. 

Two ~ types of cipherkeys are used 
to construct cryptograms: substitution 
ciphers and transposition ciphers. In the 
flfSt four articles in this series (80 Micro, 
Anniversary Issue 1983, p. 530; Feb
ruary 1983, p. 244; April 1983, p. 291; 
June 1983, p. 190) I dealt with substitu
tion ciphers, and will return to them 
again. Because both types are some
times used in the same ciphertext mes.
sage, you should become acquainted 
with transposition cipher types and 
methods of analysis, so your computer 
can help in the tasks of creating useful 
ciphers and deciphering those of un
known key. 

Transposition met.hods retain, but 

scramble, the message's original letters 
into other-than-normal sequences with
in the sentence, according to a pattern 
understood by sender and receiver. In 
contrast, substitution types replace each 
plaintext letter with a different letter or 
symbol. Of the two types, transposition 
ciphers are probably a bit more difficult 
to manipulate when the key is un
known, particularly when writing a pro
gram to assist in discovering the key to 
an unknown ciphertext. 

1be Alpba and Omega 

If you store all letters composing a 
message in RAM as variables and pull 
them out one by one at random for serial 

THEREISAKEY 
HIDDENBENEA 
THTHEDOORMA 
TREPLACEITO 
NYOURWAYOUT 

THITN HIHRY EDTEO 
RDHPU EEELR INDA W 
SBOCA AEOEY KNRIO 
EEMI1J Y AAOT 

Figure 1. ~cryptogram. 

EFTPR TTCSN TCINC EOIMT OTRNA BNFIE NNEOD 
EERUE LTFRO EEAPT AINEA ATOSN TAUM ANENE 
LHTOR HCPRD VSILI RRRSE WNAOT EESAC EMTOE 
LTBTS PHUHE MSHAS OTTRR SNCTI NYMTT EETIJI 
AOTRE LEEET ETOOS DSOTS QRWND EONNB YEXHL 
BOEAT APSCD DRITI TUSER CSITR RIRAE HTENN 
BROTE CLDTL TIEHS INEYU ON HAN OSOAE I 

FigUre 2. Oyptogram produad by tM Program Listing. 
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placement on a line, you generate a 
communication that is as cryptic for the 
sender as it is for the receiver, and is in
finitely difficult to decipher. The oppo
site end of this extreme is a message in 
plain language, sent with no attempt to 
conceal its meaning from anyone. 
Somewhere between is the happy me
dium, an amount of concealment that 
satisfies the needs of both parties, with a 
logical pattern that enables the receiver 
to decipher the message in a minimum 
amount of time. 

Randomness infers that a resulting ci
phertext message has no discernible pat
tern, while plain language results from 
applying a highly complex pattern called 
spelling and grammar. The intelligence 
within the spelling and grammar carrier 
is retained as an increasing degree of 
patterned alteration of the original plain 
language occurs during the enciphering 
process. The form becomes less and less 
recognizable, until the needs of both 
parties are met at some point prior to a 
purely random change. 

Beginning amateur and professional 
cryptologists tend to program greater 
intricacy than necessary into a crypto
gram. A professional approach is to 
assume that someone will intercept the 
encrypted message, discover the pattern 
of alteration, and restore the carrier to 
plain language sooner or later. All that 

The Key Box 

Model 0, 11, IDCI 16 
Model I .ad m (with cta.aaes> 
Model tOO (wilh cfum&a) 
32K RAM Disk Basic 
Printer Optional 



you, the sender, need accomplish is to 
delay the inevitable, unauthorized 
reading long enough to accomplish 
your purpose. 

Cryptology is a challenge worthy of 
the most agile minds. Solving crypto
grams is almost as popular as working 
crossword puzzles, and now the micro
computer adds yet another dimension 
to its attraction. It is indeed a challenge 
to conceal a message to the extent that it 
lies open but incomprehensible to all 
but the intended receiver, and to dis
cover the meaning in such a message de
spite the efforts of the originator to con
cealit. 

Columnar Transposition 

A simple yet effective method to con
ceal the message's meaning is to write 
the plaintext with a ftXed number of let
ters per line and then place each suc
ceeding line directly beneath to produce 
a stack of rows. You create the cryp
togram in Fig. 1 by picking letters from 
the rows vertically downward, begin-

ning with Row 1. 
The key to the cryptogram is a four

part agreement between sender and re
ceiver: use an 11-letter line, closed letter 
spacing, pickoff from the top down, 
and left to right progression. 

To restore the cryptogram to plain 
language, the intended receiver rear
ranges each five-letter code group in 
turn in vertical columns, and reads the 
message from left to right. 

As you become familiar with this 
type of cryptogram you will recognize it 
almost by cursory inspection. Soon 
you'll be able to read the message di
rectly from the code groups without go
ing to the trouble of writing it down. 
Does this suggest a Basic routine to 
solve the cryptogram? While I cannot 
reply individually to all letters, I will use 
(with name credit) the best one in a 
future article in this series. Strive for 
simplicity, not elegance or fewest bytes. 

Rearranging letters from their natu
ral order may take on almost any vari
ety of pattern and form. Use any key 

1 ' Model I, Model III and Mode l 111 delete linea 71, 81, and 91 
2 ' Model I. Model III . and Model 111 delete al l TABa 
3 ' Model 111 delete all STRINGSs 
9 CLEAR 1111 
111 CLS 'Reconf i gure tabs a nd st ring lengths for Model III 
21 PRINTTAB(U)STRING$(68,"•") 'Title rout i ne thru line 91 
31 PRINTTAB(l8)STRING$(18,"•")" CRYPTO TRANSPOSER AID£" STRING$(18,"•") 
41 PRINTTAB(li)STRING$(28,"•")" by Karl Andreassen" STRING$(21,"•") 
51 PRINTTAB(li)STRING$(22,"•")" Copyright 1983 • STRING$(22, "• ") 
61 PRINTTAB(li)STRING$( 68 ,"• ") :PRINT 
78 PRINT CHR$(82) :PRINT@ (7,18) ,STRINGS(U," ") 
811 PRINT@ (1,24), CHR$(128) STRINGS (31,151) CHR$(129) 1 
91 PRINT@ (4,24), CHR$ (131) STRING$ (31, 151) CHR${131) 1 
111 PRINT :PRINT 'Reduce array sizes fo r Modiii to conserve memory 
111 CLEAR 3811 :DIM A$ (218) ,B$( 1111) 'Maximum 211 words plaintext 
128 PRINTTAB(l4)"This prograa wi ll convert plaintext into ciphertext• 
131 PRINTTAB(l2l"uaing colu•nar transposition with selectable row nu•ber . • 
148 PRINT :PRINT : INPUT "Numbe r of rows in column, 1 to 79"1J '63 for Modiii 
158 IF J•8 THEN liELS£ PRINT "Enter plaintext, < • > to end input:• :PRINT 
161 Z$• INK£YS:IFZS•""THEN161 
171 PRINT Z$1 'Keyboard input routine, 161l-2U 
181 IP Z$•"*" THEN 228 ' Keyboard entry closure . 
191 IP Z$•" • THEN l68'Keep spaces out of text, visual ok. 
281 A•A+l :YS•YS+Z$ 'Row number counter; word string var. 
211 IF A>J-1 THEN 228ELSE 161 
221 X•X+l :AS(Xl•YS :Y$•"" :A•I ':PRINT YS 
231 IF Z$•"*" OR X>l99 THEN PRINT :PRINT :GOTO 251 
241 GOTO l61'Line above for desired or auto input cutoff 
251 PRINT "Cipher tex t in preparation: • :PRINT 
261 FOR C•1 TO J 'Ciphertext preparation routine 
271 IF D•l THEN 311'Switch determines direction 
288 IF D•l THEN 331'of l e tter takeoff from each r ow. 
291 IF C•J THEN 371£LSE NEXT C 
311 POR 8•1 TO X ' Col lect row letters, top to botta. 
311 GOSUB 361'Load ciphertext letters array, down 
328 NEXT B :D•8 :GOTO 291'Toggle 
3311 FOR B•X TO 1 STEP -1 ' Collect letters, bott~ t o top 
341 GOSUB 3611'Load ciphertex t letters array, up 
351 NEXT B : D• l :GOTO 291'Toggle 
361 E•£+1 :B$(E)•MID$(A$(B) ,C ,l ) :RETURN 
371 FOR G•l TO E 'Print ciphertext to screen , 5-letter groups 
381 IF LBN{B$(G))>I THEN PRINT B$(G); ELSE H•H-1 
391 H•H+l : IF H•S THEN PRINT" " 1 :H•I 
481 NEXT G : H•I : PRINT : PRINT 
411 INPUT "End of cryptogram, Print hard copy < Y/ N >";OS 
421 IP OS•"Y" OR OS•"y" THEN 448 
431 IP OS•"N" OR Q$•"n" THEN END ELSE PRINT "Reenter instruction• :GOTO 411 
441 POR G•l TO E 'Hardcopy printout option 
451 IP LEN{B${G)) >I THEN LPRINT H$(G)1 ELSE H•H-1 
468 H•H+l : IF H• S THEN LPRINT" "1 : H•I :I•I+l 
465 IF I>6 THEN LPRINT :I•I 
471 NEXT G :LPRINT :END 

Program Listing. Crypto Trt11tS'pOSer. 

agreed on between correspondents. In 
the foregoing example, you can begin 
construction of the ciphertext by 
starting at the upper right-hand comer 
of the plaintext stack and progressing in 
either a clockwise or counterclockwise 
spiral until you record the last letter. 
You might begin at a comer and take 
off letters in a zigzag pattern downward 
or horizontally. Beginners can see how 
many different patterns they can devise 
and then inspect their results to fmd the 
most complex and the simplest. You 
can devise patterns that require your 
correspondent to spend hours of recon
struction time, by superenciphering 
each ciphertext you come up with-that 
is, submitting each resulting ciphertext 
to another encipherment as though it 
were the original plaintext message. 

"Solving cryptograms 
is almost as popular 

as working crossword 
puzzles, and now the 
microcomputer adds 

yet another dimension 
to its attraction. , 

You will soon discover that you 
might spend 24 hours superenciphering, 
and yet the plaintext would be recover
able, provided you recorded every step 
of your key patterns. But would the 
recovery effort be worth the value of the 
message? A record of the descrarnbler 
key pattern could be far longer than the 
ciphertext message itself. 

Why not let the computer handle the 
immense routine of descrambling such 
a message? It could handle thousands 
of patterns in just a few seconds. Yes, it 
is possible, but again, is it practical? 
Chances are, there are better, more se
cure programs requiring far less concern 
and attention from the programmer. 

If you are a chess player, you are 
aware of an exercise called a "Knight's 
Tour." The knight moves in a dogleg, 
that is, two squares horizontally and 
one square vertically, or vice versa. It is 
possible to take the knight on a number 
of different "tours" around the chess
board, landing only one time on every 
one of the 64 squares. Suppose there 
were 64 letters comprising a plaintext 
message that you want to encipher and 
send to a fellow chess player. If you 
place each letter in tum on one of the 
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squares visited in your knight's tour, 
you would have a cube of systematically 
patterned letters. Take those letters off 
five at a time in a prearranged manner, 
place them in ciphertext message, and 
you have a fairly secure message for 
transmission. 

Chess can be played by mail, tele
phone, and radio. There is a classic 
numbering system for the squares, 
known to all chess players, whereby 
games can be played with players half
way around the world from each other. 
You can key the message to these num
bers or renumber the chessboard to con
form to the selected knight's tour of 
your cipher. 

A conunon configuration places five 
letters of plaintext horizontally and the 
next five letters directly beneath to form 
a stack of five columns. Your computer 
can acconunodate any selected number 
of columns with ease, and the resulting 
stack may be seen on screen or not, as 
the programmer desires. The key for en
ciphennent is called a route transposi
tion, because you will take a certain 
route around and through the stack to 
lay out your message in ciphertext. You 
may decide upon a certain route and use 
that same route in constructing many 
stacks of varying quantity of columns, 
thus varying the approach to each mes
sage to complicate analysis by an unau
thorized person. 

The agreed-on key should make pro
vision for messages of different length. 
You can do this quite easily in a Basic 
computer program by permitting stack-

uThe program can include 
word spacing as part 

of the message intelligence, 
or close up that spacing 

to solid text, 
the latter being 

the most popular form.,, 

ing rows (horizontals) to increase in
fmitely, or by allowing for a variable 
number of columns (verticals). The pro
gram can include word spacing as part 
of the message intelligence, or close up 
that spacing to solid text , the latter be
ing the most popular form. 

The Program 

The Program Listing runs on the 
TRS-80 Models II, 12, and 16, and with 
cosmetic adjustments to a few lines, on 
a Model I, ill, or 100 (see the flfSt few 
lines of the Listing). Taking its cue from 
the foregoing transposition cipher form, 
it simulates setting up a column with a 
selectable number of rows from one to 
79, and converts up to 200 words of 
plaintext to ciphertext. 

The column generated doesn't ap
pear on the screen as written, but the 
plaintext appears letter by letter as 
entered from the keyboard. When your 

YFPXS 
OSAXG 
CHIVf 

GXJSJ 
XZJDT 
XKVGJ 

IXZQP IXDPG JQXXU YFPXJ 
SBXFJ DIXXY HPVGQ DZYUS 
ZWXMO 

Figure J . A cryptogram to test your skills at cryptanalysis. 

QDIXB ZFFBS YPTXG JQBXQ JISNZ FFYIN 
HJSTZ YO VOX QQXXU HSFVJ VYZFZ QNFPT 
AXCSI XQPGB SOGJS ZKSVB YSGQX RPXGY 
XQYSP HVGXK VJZAF XZDXR 

FtgUre 4. A second cryptogram challenge. 

ODNAL BFIOC RSNSL EGlER WCDIN EYGCY PIVSD 

GLEIH IPAEE LTIET ONAEE WMLHC HECIO TMWCL 

OEOAT RNRRY OAYDT ETROG YFDIR HSPCU LRTTY 
SCSCI SOCAJ OOOYA CPGPF TLOMT HMMLI TRRTK 
TOAOH SYPUE ANOSA EDMGH EROUM CCSIR TCERH 
OCRAJ( EMTES AADAA NTOML TAOFY 

FlfUTr 5. A third cryptogram challenge. 
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message is complete, touch the asterisk 
key and the program produces the 
ciphertext in five-letter code groups. If 
your message exceeds 200 words, the 
program proceeds as though you had 
touched the asterisk, abruptly cutting 
off further keyboard entry. When the 
ciphertext is complete on screen, a prompt 
appears with an option to hardprint the 
ciphertext (see Fig. 2). 

If you prefer to see the column as 
compiled in preparation for extracting 
the ciphertext, edit lines 170 and 220 to 
read: 

170 'PRINT ZS; 'Keyboard input routine, 
160-240 
220 PRINTYS :X = X+ I :AS(X) = YS :YS = "" 
:A = O 

The apostrophe in line 170 temporarily 
disables the command from printing 
text as entered from the keyboard, and 
you can remove it later to restore the 
original function with a minimum of 
editing. The program now collects a full 
row of entry letters before screen print 
occurs. 

The Run command produces the pro
gram title and a prompt asking for the 
desired number of columns in the stack 
the message text forms. The prompt 
also advises you that the asterisk will 
signal the end of keyboard input. You 
may select any number of columns be
tween one and 79, except that the Model 
III is limited to 63. If you answer the 
prompt with 1, the message is written in 
one line, but in reverse (may be read 
with a mirror). The number of columns 
you select influences the stack depth, 
since the message has a fmite length. If 
both sender and receiver are aware of 
this number, deciphering the message is 
relatively easy. A program to assist in 
analyzing ciphers developed by this and 
similar transposition methods will be 
the subject of a future article in this 
series. 

Also in preparation are programs to 
create and help solve ciphers that em
ploy numerals. Ftgures 3, 4, and 5 are 
enciphered challenges to your growing 
skill with computer-assisted cryptanal
ysis. 80 Micro will award a subscription 
or extension to the flfSt three readers to 
send in correctly interpreted solutions. 

An excellent book to introduce the 
fmer points of reading the unreadable is 
Qyptanalysis by Helen Fouche Gaines 
(Dover Publications), available in most 
large public libraries. • 

Karl Andreas:sen can be reached at 
24750 Chianti Road, Cloverdale, CA 
95425. 





UTILITY 

REM Remover 
by Charles R. Perelman 

A lthough remark statements are helpful, they 
can also waste memory space; here's a way 
to remove them from your Model ll programs. 

Program Listing. Remover . 

e •••••••••••••••••••••••••••••• 
11 'REM ReMOVER - FILE N~E 'REMOVER ' 
21 'BY CHARLES R. PERELMAN , A PROFESSIONAL CORPORATION 
31 ' 9777 WILSHI RE BLVD., BEVERLY HI LLS, CA . 99 212 - - 1982 
41 'FOR TRS- 81 MODEL I I 
511 , •••••••••••••••••••••• • ••• 
511 ' IN ITI ALIZE 
521 CLEAR 1 118 
1111 •••••••••••••••••••••••••• 
1111 ' INSTRUCTIONS 
1128 CLS: PRINT' YOU MUST OPEN 2 F ILES WHEN ENTERING BASIC TO USE THI S PROC~. · 
:PRINT" IF YOU DID NOT DO SO, PRESS <BREAK >, TYPE ' SYSTEM' TO GO BACK":PRINT"TO 
TRSDOS . TH EN TYPE ' BASIC REMOVER - F':2 AND <ENTER>. ": GOSUB 6828 

1 131 CLS:PRINT" REM REMOVER WILL TAKE ALL REM LINES OUT OF YOUR PROC~ EVEN " :PR 
INT" IP YOU ABBREVIATE WITH AN APOSTROPHE . THE FILE MUST HAVE ":PRINT"BEEN SAVED 

I N ASCI I TO BE PROCESSED PROPERLY.":GOSUB 6128 
2111 ••••••••••• • • •• • •••• • ••••••• 
2111 ' INPUT DATA 
2121 ON ERROR GOTO 5121 ' TRAP PILES NOT OPENED . WRONG N~E, NOT ASCII 
21 31 CLS:LINE I NPUT" PLEASE TYPE NAME OF ASCII PILE TO HAVE REM STATEMENTS REMOVE 
D: * 1 Y $ 
21 41 N•I NSTR(F$ ,"/ " ): IP N• l TH EN P1S•PS+" / RR" ELSE F1 S•LEFTS ( F$,N)+" RR" 'CHECK 
FOR EXTENSI ON, FORM OUTPUT PILE N~E 
2111 ••••• • ••• • • ••••••••• •• • • •••• 
2111 'OPEN SEQUENTIAL PILES 
21 28 OPEN " I ", 1,PS ' USE BUFFER 1 FOR ASCII PILE INPUT 
21 31 OPEN "0",2 ,F1$ 'BUFFER 2 FOR OUTPUT WITH / RR EXTENSI ON 
21 41 PRINT:PRI NT CHR$(31) "*** PLEASE WAIT, COMPUTER I S WO~ING •• •• 
TH I NG ' S HAPPENI NG 
2151 IF EOP (1 ) THEN 2248 
2161 LI NE INPUTt1 ,L$ 

'LOOK FOR LAST I NPUT LINE 

'YES, SOME 

2171 IP INSTR( L$ , "'" )>1 OR INSTR(L$, " REM") >I THEN GOSUB 3 1 21 ' IF REM PROCESS 
2181 I P P•1 THEN P•I :GOTO 2158 ' ENT I RE LINE REM , DO NOT OUTPUT 
2211 ••••••• • • • •• • •••• • ••••••• 
2218 ' OUTPUT PROCESSED LINES 
22 21 PRINT t2, L$ 
2231 GOTO 21 51 
2241 CLOSE 1, 2 
2 2 51 CLS:PRI NT CHR$(31 ) " PROCESSING COMPLETED. PILE WITHOUT REMARKS HAS BEEN 

SAVED" :PRI NT" WITH N~E OF " F1$ " . ORI GINAL FILE REMAINS WITH N~E OP "F$ " . " : GOT 
0 4121 
3111 ••••••••••••••••••••••••••• • •••• 
311 1 'PROCESS REM LINES 
3121 S•I NSTR ( L$," " ):LN$• LEFT$ ( L$ ,S) : LR$• RIGHT$ (L$,LEN ( L$) - S) ' LNS•LINE NO. 
3131 IP INSTR(LR$," ' " ) •1 OR I NSTR ( LR$ , " REM " ) •1 THEN F • 1:RETURN 'ENTIRE LINE REM 
3141 IP INSTR ( LRS , CHR$(34 ) ) >1 THEN GOSUB 3221:RETURN ' GO TO QUOTE ROUTINE 
3151 N• INSTR(LRS , " '" ) :IF N>l THEN LR$•LEPT$ ( LR$,N- 1 ) :L$•LNS+LR$:RETURN ' CHOP REM 
3161 N•INSTR(LRS, " REM" ) : FOR X•N TO l STEP - 1:IF " IDS ( LRS , X,1 )•" : " THEN LS•LNS+L 
EPT$(LR$ , X-1 ) :RETURN ELSE NEXT X ' RE"OVE LAST COLON AND R~ 
3288 ••••••••••••••••••••••••••••••• 
l2li 'QUOTE ROUTINE 
3228 LQS • RIGHTS(LRS , LEN (LR$) - INSTR (LRS,CHR$ ( 3 4))) 
323 1 Q•INSTR (LQS, CHR$(34)) 

238 • 80 Micro, November 1983 

' CHOP FIRST QUOTE 

When I write new programs, I make 
liberal use of remark statements. 
They' re helpful in identifying distinct 
program modules and in debugging and 
modifying a program. They also clarify 
routine logic when I haven't seen a pro
gram for a while. But program remarks 
take up memory, a limited resource 
with some programs. I wrote a Model II 
program that removes program re
marks (see Program Listing). 

Use REMOVER/ BAS after you 've 
debugged your programs. Ironically, I 
documented Remover with a heavy 
dose of remark statements so you can 
easily trace program flow. The program 
variables appear in Table I. 

This program recognizes both the 
REM command and the apostrophe as 
indicators of a remark statement. Re
mover ignores print statements that 
contain a remark. The program deletes 
only lines that are entirely remarks o r 
that have comments at the end of a line. 

Program Operation 

Remover treats your program as a 
sequential file. As with all sequential 
ftles in the body of a program, the disk 
directory indicates that the new me has 
a record length of I byte. 

The ftle is in ASCII fonnat rather 
than in compressed fonnat. You must 

The Key Box 

Moddll 
Model I and m (with changes) 
Model 100 (witb changes) 
32KRAM 
Imk Basic 



STOP 
RIGHT NOW! 

Call our Toll Free "Quick Information" 
Hotline for Epson Printer Prices. 

We'll send you any info you need 
on any of our products. 



put your ftle in ASCII format to process 
it with Remover. Load your program in 
Basic and save it by adding A to the 
file name. 

The reduced me has the same initial 
me name and the extension !RR, 
signifying that you've removed the pro
gram's remarks. You can leave the file 
in its ASCII fonnat or save space by 
changing it back to compressed fonnat. 
To do so, load the new file and save it 
without adding the A to the me 
name. • 

Charles R. Perelman is an attorney 
and CPA specializing in estate and tax 
planning. He can be reached at 1800 
Century Park East, Suite 1105, Los 
Angeles, CA 90067. 

3241 IP Q•l OR Q•LEN(LQ$) THEN RETURN 'NO SECOND QUOTE OR END OF LINE 
3258 LOS•RIGHT$(LQ$,LEN(L0$)-Q) ' MOVE TO SECOND QUOTE 
3261 IP INSTR(LQ$,"'")•1 AND INSTR(LQS,"REM")•I THEN RETURN ' NO REMS AFTER Q 
UOTES 
327 8 Q•INSTR(LQ$,CHR$(34))1IP Q>l THEN LOS•RIGHT$(LQ$,LEN ( L0$) - Q) :GOTO 3238 
' LOOK FOR AOniTIONAL QUOTES 
3288 IF INSTR(LQ$, "'" )>8 THEN L$•LN$+LEFT$(LR$,LEN(LR$)-LEN(LQ$) +INSTR(LQ$,"'" ) -
1 ) :RETURN 'NO MORE QUOTES, CHOP REM 
3291 FOR X•LEN(LQ$) TO 1 STEP -l1IF MID$(LQS,X,l ) • ":" THEN LS•LNS+LEFTS ( LRS , (LEN 
(LR$) -LEN (LQ$) +X-l) ):RETURN ELSE NEXT 'REMOVE LAST COLON WITH REM 
4888 ••••••••••••••••••••••••••••• 
4818 'END OP PROGRAN 
4128 PRINT@565,"00 YOU WANT TO PROCESS ANOTHER PROGRAN7 (Y/ N) " ; 
4138 Z$• INKEY$:IF Z$•"" THEN 4138 
4148 IF INSTR("YN",Z$)•1 THEN PRI~~ CHR$(8) :COTO 4121 'TRAP BAD ENTRY 
41 58 IF ZS• "Y" THEN 2828 ELSE PRINT:PRINT:PRINTTAB ( 21 ) "••• END OF PROGRAN •••" :E 
NO 
saee ••••••••••••••••••••••••••••• 
5118 'ERROR ROUTINES 
5828 IF ERR• 53 THEN PRINT:PRINT"FILE NOT FOUND":GOSUB 6821:RESUME 2831 
5838 IF ERR•5 4 THEN PRINT:PRINT"FILE IS NOT ASCII FORMAT, CANNOT BE PROCESSED": 
COSUB 6828: CLOSE:RESUME 2831 
5848 I F ERR•52 THEN PRINT1PRINT"YOU DID NOT OPEN FILES . PROGRAM WILL END AND RE 
TURN TO TRSDUS " ;:FOR X•l TO 1588:NEXT:SYSTEM 
61BB ••••••••••••••••••••••••••• 
68le 'PAUSE 
6828 PRINT:PRINT" PRESS ENTER TO CONTINUE" ; 
6138 Z$•INK~YS:IF Z$ • "" THEN 6838 ELSE RETURN 

F 
FS 

FIS 

lf flag F = I whole line is REM and is n01 output 
Name of original ASCII file 

Be sure Model 100 is set at MAXFILES:2 

u 
LNS 
LQS 
LRS 

N 
Q 
s 
X 

zs 

New file name with REMs removed and "IRR" added 
One line of ASCII input or output file 
Line number 
Partial line which included quotes 
Balance of line excluding line number 
Index for INSTR in file name 
Index for INSTR to fmd quotes 
Index for fust space to isolate line number 
Counter variable 
INKEYS character input 

T abk 1. V ariobles list. 

Lines 1828 and 5849 change 'SYSTEM' to 'CMD"S"' 

Line 2148 change CHR$(3 1) to CHR$(23) 

Line 2259 c hange CHR$(39) to CHR$(28) 

Line 4828 change print@ location from 565 to 455 

Tabk 2. Conversions/or Modd IIIII. 

Delete lines 1029, 20 40, 2120, 2130, 5030 

Refo rmat print lines to fit Mode l 100 screen. 

Change : 

Add: 

line 2140 eliminate CHR$ (31 ) 

line 2250 el i mina t e CHR$ (30) 

line 5028 change 53 to 52 

line 5049 change 52 to 51 

2935 FI$•"RAM:"+F$ 

2848 Fl$•"RR"+LEFT$(FS,3)+".DO" 

2045 FOS• "RAM :"+Fl$ 

2129 OPEN FI$ FOR INPUT AS 1 

2138 OPEN FO$ FOR OUTPUT AS 2 

Tabk 3. Conversions for Mode/100. 

Why aren't you using ·rrashman' l 
1. I don't have a TRS-80 
2. I don ' t use any BASIC programs 
3. I never heard of ''TRASHMAN'' 
4. I don't believe it will work. 
5. I don't mind waiting for the computer. 
6. I haven ' t gotten around to ordering it. 
7. (your excuse here) 

Have we gotten your Interest? 
If so, see our ad on page 325. 

"TRASH MAN' M .. . the speedup program for your TRS-80." 
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HEY! JOE COMPUTER INC.! 
BEAT THESE DISK DRIVE PRICES! 

(It's impossible - and you darn well know it!) 

TEAC "Siimline" - V2 the width of a regular minifloppy disk drive 
1 Drive with 2 Drives in One 

40 Track, Single Sided 
40 Track, Double Sided 

Power Supply & Cabinet 
$219.95 
$249.95 
$299.95 

Cabinet 
$399.95 
$459.95 
$559.95 

Bare Drive 
$179.95 
$209.95 
$259.95 

NOW .. BEAT THIS WARRANTY 

Our minifloppy d isk drives wi ll work on TRS-80 Models 1, 3 , and 4, the IBM Personal Computer and the Radio Shack 
Coiof Computer. All drives for the Model l, and the 3rd & 4 th drive for the Models 3 & 4 require a power supply & cabinet 
and drive cable ($29.95). The second drive for Models 3 & 4 i s a bare drive. The first 2 drives for the IBM PC are bare 
droves; the 3rd and 4 th drives require power supplies & cabinets. Color Computer d isk drives require power supplies 
and cabtnets. In addition. the 1st drive on a color computer requires a ROM pack & cable ($ 169.95). The second 
dnve for a Model Ill requores a power cable (S 1 0). If you have had your 1st drive on a Model4 installed since you bought 
the Model 4 , the second drive requi res a power cable ($ 1 0 ). 

Drive 0 Kit 
for the Model 3 

$399 
Complete with drive & 

complete installation instructions 

TANDON Minifloppy Disk Drives 

40 Track, Single Sided 
40 Track, Double Sided 
80 Track, Single Sided 
80 Track, Double Sided 

Drive w ith Power Supply 
& Cabinet 
$239.95 
$319.95 
$329.95 
$369.95 

Bare Drive 
$189.95 
$269.95 
$279.95 
$319.95 



_B_U_SIN __ ES __ S ______________________________ 1 ( ~ 1 
LOAD SO 

Straddle the Market 

ENTER STOCK SYMBOL & NO SHARES? GM 
?? 800 
ENTER MARKET PRICE OF PUT & CALL? 1.625 
?? .3125 
EXPIRATION MO. ? CURRENT MO. & DAY? 6 

??4 
?? 17 
ENTER INTEREST RATE %? 15 

by John BeD 

IF VOLATILITY IS KNOWN ENTER TWO Os OTHERWISE ENTER THE HI AND 
LO STOCK PRICE? 59 

??39 
STOCK PRICE AND STRIKE PRICE AND DELTA STRIKE PRICE? 52 
??60 
?? 10. 

Tal* I . Gmeral Moton split stiTiddle, April 17, 1961. 

GM 
STOCK PRICE STRIKE PRICE DELTA STRIKE DAYS 

52 50 10 62.05 
VOLATILITY CALL MKT PUT MKT STRAD MKT 

.27 .3125 1.625 1.9375 
CALL THEO PUTTHEO STRADTHEO DIFF 

.46 .98 U5 .48 
HI BE LOBE MARGIN NO SHARES 

61 .68 48.31 9444 800 

Tal* 1. A good stiTiddle. 
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T his quick introduc
tion to stock options 

should give you some 
money-making ideas. 

The stock market is no place for ama
teurs, but with my Straddle Program 
and your Model I or m, Wall Street may 
have to make room for a few more pro
fessionals. 

The program helps you select a strad
dle with good potential . You can profit 
whether the market goes up or down, as 
long as it does not go too far in either di
rection (see the Program Listing). 

1be Market 

A stock option is a contract to buy o r 
sell a stock (in 100-share lots) at a fiXed 
price any time before a fixed date. The 
price is known as the strike price and the 
date is the expiration date. 

A call is a contract to sell and a put is 
a contract to buy. A straddle is a call 
and a put covering the same stock . 
Straddles usually have the same expira
tion date but may have different strike 
prices. A straddle with two strike prices 
is a split straddle. Options on the US 
markets expire the third Friday of each 
month, usually after a nine-month life. 

A naked option is one written (sold) 
by a person not owning the stock cov
ered by the option. He has to deposit a 
cash or security margin with the broker 
handling the transaction. This protects 
the buyer. 

An option is terminated by: failure 

The Key Box 
Model I and m 
16K RAM 
Cassette Basic 



of the owner to excrcile before expira
tion, excrcile of the option by the 
owner, or repurcbale of the option by 
the adler. About 8S perc:alt of aB 01>
tions are terminated by repurc:hale. 

Professors Black and Scholes of the 
University of Chicaao and MIT devel
oped a formula to calculate an option's 
theoretical value. Their statistical 
studies indicate a profit is more prob
able if the options are sold when the 
theoret.ical price is below market price 
or bought when the theoretical price is 
above the market. 

The computation requires stock 
price, strike price, days to expire, in
terest rate, and volatility. The stock and 
strike prices are readily available. In
terest rates are whatever you can get for 
your money. The program calculates 
the number of days to expire and the 
volatility. 

To save you the trouble of actually 
counting the number of days, the pro
gram will estimate the number of days if 
given the expiration month and present 
date. The figure may be slightly in er
ror, but not enough to materially affect 
the calculated price. 

To calculate volatility enter the high 
and low stock price from the previous 
year (available in The Wall Street Jour
nal). Or enter zeros for the high and low 
and then enter a volatility from an op
tion consultant. Commissions and 
margins are included in the calculation. 

You can select a straight or split 
straddle. A straight straddle has the 
same strike price for the put and the 
call. A split straddle usually has a put 
with a lower strike price than the call. 
The difference is called delta strike. If 
you enter a split straddle in the program 
enter the high strike price ftrst. For a 
straight straddle the delta strike is zero. 

Table 1 shows data entered for a 
General Motors split straddle from in
formation available on April 17, 1981. 
This straddle has a June 60 call and a 
June SO put. Table 2 shows the com
pleted calculation. This is a good strad
dle to write. The market price is above 
the theoretical price and more than 13 
points are between the high and low 
break-even prices. 

June 19th-the call and the put are 
listed at 1/ 16. Neither will be exercised 
because the price is SS V2. This means 
you do not have to buy them back. The 
profit is Sl. 78 on each of the 800 shares, 
or a little more than $1,400. This works 
out to about 8S percent profit on the 
$9,444 margin on an annual basis. 

Punch it in and good luck! • 
John Bell can be f'f!adred at 101 SW 

58th Terrace, Cape Coral, FL 33904. 

8 CI.S 
9 INPUT •ENTER S'l'OCJt SYMBOL ' NO SHARES• IA1$,S 
11 INPUT •ENTER MARII:S'l PRICE 01' PUT ' CALL. IPH,CII 
11 INPUT • EXPIRATION MO, ' CUIUtENT NO, ' DAY• 1 T,T1,T2 
15 TJ • T*,I833+,1S1 1 T9•T1*,18331 T3 •T3-T9 
16 A3-T3-(T2/365) 
17 IPAJ<I THEN 19 
18 GOTO 21 
19 AJ•l+AJ 
21 INPUT • ENTER INTEREST RATE ,. 1AS 
21 AS• AS/111 
31 INPUT •IP VOLATILITY IS KNOWN ENTER 'NO 0& OTHERWISE ENTER 
TB£ HI AND LO STOClt PRies• 1 Vl,V2 
31 II' V1 • 8 THEil 38 
32 V3•Vl-V2 t V4• (V1+V2)/2 : A4• (V3/V4) [ (,83)•,57 
33 GOTO 41 
38 INPUT • ENTER ACTUAL VOLITILITY• JA4 
41 INPUT • STOCK PRICE AND STRilt£ PRICE AND DELTA STRIKE PRICE•J 
Al,A2,0E 
58 A•A4*(A3[(,5)) 1 A7•AS*A3:8•Al/A2:C• 1/A*(A7+LOG (8)) : A6• C+(A 
/2) 1X•A6 
52 IF A6>1 THEN GOTO 56 
54 A6•A6*(-l) 
56 A9•1/((A6*,3327)+1):D• A9*(-,12):I• A9 [ (2)*,9371 
58 E•A9*(D+I+,4362) : F• A6[(2) :G•F/2*-1 tH•2,7183[(G)/2.5866 
59 I • E*H 
61 IF X•<l THEN GOTO 64 
62 I•((-1)*1+1) 
64 lt•I*A1 t Z6-c- (A/2) 
66 IF Z6>1 THEN GOTO 70 
68 16•Z6*(-1) 
71 19•1/((16*.3327)+1) 
72 D2•Z9*(-.12) : I2• Z9[(2)*,9371t£2•Z9*(D2+I2+, 4362) 
74 F2•Z6[(2):G2•F2/2*(-1):H2• 2,7183[(G2)/2.5166:I2•E2*U2 
76 IF X<l THEN GOTO 82 
77 IF Al<A2 THEN 82 
78 IP I2<1 THEN GOTO 82 
81 I2• I2*(-l)+l 
82 L2•A2*I2*(2 , 7183[(-A7)) 
84 0• II:-L2 : Y•A3*A5*(-1) : P•2.7183[(Y)*A2-A1+0 : IFQ•10 GOTO 89 
86 Q•li :01.0tA2•A2-DE :GOTO 50 
89 0•01 
91 PO•Ptl 
91 GOSUB 200 
92 RP•PH - CO : PO•OI 
93 GOSUB 288 
94 RC•CH - CO: RS•RP+RC : POaRS 
95 GOSU8 211 
96 BS•RS - CO: HBaA2+BS+DEt L8•A2-BS 
97 II' DE•O THEll 113 
98 II' Al < A2 THEN 112 
99 IP Al > A2+DE THEN 111 
111 MC•ABS ( (A1-A2) -DE/2) 1MC• (D£/2-~IC) *- 1: GOTO 115 
111 MC • Al-(A2 +DE) : GOTO 115 
112 MC • ABS(A2-A1) t GOTO 195 
113 MC • ABS(A1-A2) t GOTO 185 
115 MA•A1*,3 -(RC+RP) + MC : MR• MA*S 
108 SHaCH+Pit : STaO+P: DF•SH-ST 
118 Y•Al1 GOSUB 13G:A3•Y1 t Y• A4:GOSUB 138tA4•Y1:Y•O:GOSUB130t O•Y1 
:Y•P1 GOSUB 138:P•Y1 
112 Y•ST:GOSUB 131: ST• Y1:Y•DF:GOSUB 13G: DF•Y1:Y•HB: GOSUB 130tHB• 
YltY•LB:GOSUB 131:LB•Y1 
114 Xl$••STOCK PRIC£•tX2$••STRIKE PRICE• : X3$• 8 DELTA STRitE•t X4$ 
••DAYS• 
116 XS$••VOLATILITY•: X6$••CALL MtT• tX7 $••PuT •tKT•tX8$••STRAD MIC 
T• 
118 Ul$••CALL THSO• : U2$• •PUT TH£O•tU3$••STRAD THEQ• : U4$••Dtl'F• 
121 US$••Ht B£•:U6 $••LO BE• tU7$••MARGtN• : U8$••NO SHARES• 
122 GOTO 148 
131 Yl•Y*llltY2•INT (Yl) : Yl•Y2*,81 
13 2 RETURN 
l48CLS 
149 PRINTAl$ 
lSI PRINTXl$,X2$,X3$,X4$ 
152 PRINrAl,A2,D&,A3*36 5 
154 PRINr 
156 PRINTX5$,X6$,X7$,X8$ 
158 PRINrA4,CM1 PH,SH 
161 PRINr 
162 PRINrUl$,U2$,U3$,U4$ 
164 PRIHTO,P,ST,DF 
165 PRINr 
166 PRINTUS$,U6$,U7$,U8$ 
168 PRINTHB,LB,MR,S 
lU 1t1D 
211 IP PO<l THEN 214 
211 Sl•(LOG (S)*(,II17)*(-1)+(,123S))*PO 
212 S2•l/S[(.284)* , 611tCOaSl+S21 GOTO 216 
214 co-PO• . l 
216 RSTUR.N 
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GAME 

Depth Charge 

T his simulation of a sea battle offers the 
beginning programmer a chance to develop his 
talents at moving objects on the screen. 

Depth Charge is a simulation of a sea 
battle with you in command of the 
destroyer; the object is to destroy as 
many undersea installations as possible 
by using depth charges. Since depth 
charges aren't as accurate as missiles, it 
takes luck as weU as skiU. 

The game uses under 2K of memory, 
fewer if you omit the remarks. 

If you're a beginning programmer in 
Basic, this program gives you a plat
form on which to experiment. You can 
revise the program and test your skill in 
handling the elements of Basic. 

When running through the program, 

Variable 

Main Game 

A 

Meaning 

Position of ship 

you' ll encounter both point and char
acter graphics, and ways to make them 
track each other. Subroutines are used 
extensively to keep the graphics mov
ing. You set up the targets with a ran
dom number routine. At the end of the 
program are optional explosion effects. 

Print and overprint techniques pack 
the maximum material onto the display 
without restricting the action . You can 
vary or restructure any of these ele
ments to improve the game, to practice 
programming, or just to see what will 
happen. 

Program Listing 1 shows the pro-

Range 

128to186 
c 
s 

Number of charges fired 
Number of strikes 

0 to indefinite 
Oto 10 

T 
TH 
X 
y 

z 
Q 
A$ 
8$ 
cs 
Q$ 
R$ 

Number of targets 
Horizontal position of target 
Horizontal position of charge 
Vertical position of charge 
Quasi·random factor 
Position of "Boom" 
Ship characters 
IN KEYS to fire (F) or slow (S) 
INKEY$ to replay (N) or end (E) 
"Boom" 
Spaces to clear "Boom" 

Additions for explosion effects: 
XA, XB Horizontal position·fragments 
YZ Vertical position·fragments 

Figure I. Variables list. 
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up to 18 
4 to 110 
Oto 119 
8 to 40 
2 or 3 
920 (898-946) 

X to X+ - 3 
38 to 35 

by L.B. Cebik 

gram without explosion effects. 
Line 20 initializes the values. Figure 1 

lists the variables and their meanings. 
The most important variables are C and 
S, for scoring, and Z. 

Put the targets on line 39, and let the 
random number feature place them in 
positions 4-110. Save the first four to 
prevent later explosions from falling off 
the screen. I don 't use the 17 positions 
to the right because the combination of 
the ship's size and the trajectory of the 
charges keeps them out of striking 
range. Some of the numbers in the rou
t ine may be repeats; hence, I set out 18 
targets to be sure I have at least a dozen 
to hit. 

The ship is created from the charac
ters available from 128- 191. This ship is 
a one-line, seven-character object. (See 
Fig. 2.) Note that the first character on 
the left is a blank. As the ship moves 
from left to right across the screen, this 
blank leaves a clean path behind. If you 
select the right characters, you can 
create a sea surface behind your vessel. 

Lines 60-140 move the ship; it cycles 
from positions 128-186 (all on charac
ter line 3). Stop before you reach the last 
position (191), or a piece of the ship re
mains on the right edge of the screen. 
Remember, you count its position from 
its left-most character . You now have a 
permanent ship on the right side of the 
screen after the first pass. Line 80 erases 
it by overprinting spaces when the ship 
returns to the left. 

While moving the ship from space to 

The Key Box 

Model I and Ill 
2KRAM 
Level II Basic 



End your programming 
frustration with the M-ZAL 
disk assembler. 
M-ZAL s modular, structured 
approach to program development 
will solve your programming dilemmas. 

Attack and complete the most difficult tasks with ease 
and confidence. M·ZAL out performs every disk assem· 
bier on the market with speed. power and features the 
others can't begin to touch. Read what the experts have 
to say about M·ZAL: 

" ... the most powerful assembler you11 find available 
for the TRS-80." - Dan Robinson 

lnfoworld 
M·ZAL Review 

.. M·ZAL is an extremely powerful program develop· 
ment tool.. If you are a professional programmer, you 
owe it to yourself to buy this package ... " 

- Bruce Oou~lass 
M-ZAL Rev~ew 
80 Microcomputing 

"No serious assembler language programmer should be 
without M·ZAL. It is one of the best programs ever 
written for the TRS-80." - William M. Demas 

M·ZAL Release 3 features: 

Author of PANIK and 
FORBIDDEN PLANET 

• New M·ZAL labelling Disassembler! 
• New XBUG·ll debugger/monitor! 
• Full Screen Text Editor 
• Full Screen Option Menus 
• Multi-pass MACRO assembler 
• Nested •INCLUDES (source file nesting/chaining) 
• New conditional assembly ops! 
• Module Linker (ENTRY/EXTRN and relocation) 
• New linker OVERLAY facility 
• Support for all popular source file formats 

.- S. Ull ol ~ 011 Page 301 

ToOET 

# 1250-10 

$~ $99.95 
~$99.95 

Other Quality Products Available 

r 

T·ZAL: custom designed for the Model 3. this tape 
based assembler has many of M-ZAL's most desi red 
features . 

# 1250-20 Mod 3 only $49.95 

Full Screen Text Editor for BASIC: we were the first 
to give the TRS-80 this indispensable ability! A must for 
every BASIC programmer. 

# 1210·20 Mod 1 & 3 $29.95 tape; $34.95 disk. 

Mail Orders - Specify catalog number. enclose check. 
money order. or MC/VISA numbers and expiration date. 
Add $2.00 for shipping. $10.00 outside USA & Canada. 
NY State residents add applicable sales tax. 

800•354•5400 (orders only.) - for onfo call (914)·937-6286 

P.O . Box 214. Dept. M Rye. NY 10580 914-937-6286 
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1 '**DEPTH CHARGE**: A GAME OF SKILL ' LUCK, BY L, B, CEBIK. 
CREATED 7-1-81 ON TRS-81 III USING BASIC ONLY. 

2 'REOU IRES LESS THAN 2K OF MEMORY TO STORE AND RUN, USES 
SUBROUTINES TO KEEP THE PACE OF THE SHIP AND CHARGES VERY 
FAST. TO SLOW SHIP, ADD LINES BETWEEN 68 ' 141. 

11 CLS:PRINT @ 4,.**DEPTH CHARGE**•1:PRINT @ 31,.PRESS <F> TO FI 
REI <S> TO SLOW,• 
28 C•I:S•I:A•128:0•928:X•I:Y•I:Z•2 'INITIALIZE VALUES 
38 FOR T-1 TO 18 : TH•RND(111):IF TH >3 THEN SET(TH,39) 
U NEXT T 
58 A$-cHR$(128)+CHR$(139)+CBR$(188)+CHR$(191)+CHR$(188)+CBR$(159 
) +CHR$(135) 'CREATE SHIP 
68 FOR A•128 TO 186:IF A•18b THEN A•128 
711 PRINT @ A,A$ 
88 IF A•l29 THEN PRINT @ 186,• '6 SPACES TO BLANK SHIP 
1111 B$•INKEY$:IF B$••F• OR B$••s• THEN GOSUB 211 
121 PRINT @ 64,.STRIKEs:•lsi:PRINT •cHARGEs:•lc 
131 IF S•111 THEN 418 
1411 NEXT A 
288 'SUBROUTINES FOR SLOW AND FIRE. 
218 IF B$••s• THEN A•A-2:GOTO 351 
228 IF BS••F• THEN RS•STRING$(12,• •):PRINT@ O,RSI :C•C+1 '12 
SPACES TO CLEAR BvOM 
238 Z•Z+l:IF Z•4 THEN Z•2 
248 X•((A-128)*2)+Z 
258 FOR Y• 8 TO 12:SET(X,Y):IF Y>8 THEN RESET(X+1,Y-1) :RESET(X,Y-
1) 
268 IF X>1 THEN X•X-1 ELSE X•X 
278 NEXT Y 'LOFT OF CHARGES 
288 FOR Y•13 TO 28:SET(X,Y):RESBT(X,Y-1) :RESBT(X+1,Y-1) 
298 NEXT Y 
388 FOR Y•21 TO 4B:SET(X,Y) :RESET(X,Y-1) 
318 IF POINT(X,Y+1) THEN S•S+1:PRINT @ o,•• * BOOM * ••1 
328 NEXT Y: RESET(X,41):GOTO 358 
358 RETURN 
488 'CLOSEOUT ROUTINE 
411 PRINT @ 184,•scORE: •t(S/ C)*1188888 
428 PRINT @ 978,•TO PLAY AGAIN, PRESS <N>I TO END, PRESS <E>.•t 
438 C$•INKEY$:IF C$••N• THEN 18 
448 IF C$••E• THEN 458 ELSE 438 
458 CLS:PRINT@ 527,.THANKS, AND HOPE TO SEE YOU SOON!• 
4911 END 

Program Listing I . The Basic Game 

Program Listing 2. Depth Charge with Sound 

1 '**DEPTH CHARGE**: A GAKE OF SKILL ' LUCK, BY L. B. CEBIK. 
CREATED 7-1-81 ON TRS-811 III USING BASIC ONLY. 

2 1 REQUIRES LESS THAN 2K OF MEMORY TO STORE AND RUN, USES 
SUBROUTINES TO KEEP THE PACE OF THE SHIP AND CHARGES VERY 
PAST. TO SLOW SHIP 1 ADD LINES BETWEEN 61 ' 141. 

111 CLS:PRINT @ 4,.**DEPTB CHARGE**•1:PRINT@ 31,.PRESS <F> TO FI 
REI <S> TO SLOW.• 
21 C•8:S•II:A•128:0•928:X•I : Y•8:Z•2 'INITIALIZE VALUES 
31 FOR T-1 TO 18: TH•RND(ll8) :IF TB>J THEN SET(TH,39) 
41 NEXT T 
51 A$•CHR$(128)+CHR$(139)+CBR$(188)+CRR$(191)+CHR$(188)+CHR$(159 
) +CHR$(135) 'CREATE SHIP 
61 FOR A•128 TO 186:IF A•186 THEN A•128 
71 PRINT @ A,A$ 
88 IF A•129 THEN PRINT @ 186,• '6 SPACES TO BLANK SHIP 
1111 B$•INKEY$:IF B$••F• OR B$••s• THEN GOSUB 211 
121 PRINT@ 64,•STRIKES:•1S1:PRINT •cHARGES:•1c 
131 IF 5•11 THEN 488 
148 NEXT A 
2111 'SUBROUTINES FOR SLOW AND FIRE. 
211 IF B$••s• THEN A•A-2:GOTO 3511 
228 IF B$••F• THEN R$•STRING$(12,• •) :PRINT@ Q,R$;:C•C+1 '12 
SPACES TO CLEAR BuOM 
238 Z•Z+!:IF Z•4 THEN Z•2 
241 X•((A-128)*2)+Z 
251 FOR Y•8 TO 12:SET(X,Y):IF Y>8 THEN RESBT(X+1,Y-1) : RESBT(X,Y-
1) 
261 IF X>1 THEN X•X-1 ELSE X•X 
271 NEXT Y 1 LOFT OF CHARGES 
281 FOR Y•13 TO 21:SET(X,Y) : RESET(X,Y-1) : RESET(X+1,Y-1) 
291 NEXT Y 
JIB FOR Y•21 TO 41 : SET(X,Y):RESET(X,Y-1) 
311 IF POINT(X,Y+1) THEN GOSUB 511 
321 NEXT Y: RESBT(X,48):GOTO 358 
358 RETURN 
411 'CLOSEOUT ROUTINE 
418 PRINT@ 114,.SCORE:•I(S/C)*1BB8BIB 
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space, insert the INKEY$ function for 
the subroutines to slow the ship and to 
frre the charges. Since I did not include 
the entire routines here, the ship moves 
swiftly; to slow it, insert more program 
lines, by dividing up instructions now 
appearing on one line. 

Before the end of the game, you have 
to learn how to score, and that happens 
in the subroutines. 

Tbe Subroutines 

Although there appear to be only two 
subroutines, at lines 200 and 400, re
spectively, there are actually three. The 
frrst is short, but important. Line 210 
moves the ship back two spaces when 
you press the S key. This allows another 
shot at almost, but not quite, the same 
position. Each time, line 350 returns 
you to the main program. 

Line 220 of the program and the F 
key fire the depth charges. When you 
fire the charge, two things happen. 
First, the charge count goes up by one. 
Then 12 spaces print at position 920 to 
erase the boom effect. If nothing is hit 
the spaces don't show. After a hit, the 
next shot erases the boom created in line 
310. Note that on this and other print 
lines of the program, a semi-<:olon 
sometimes prevents the cursor from 
moving to the next line and erasing part 
of the game; be sure you include these 
items in your version of the program. 

The charges use the point graphics. 
Since the point graphics and the char
acter graphics use different counting 
systems, you must find a way to make 
them track each other so the charges 
emerge from the ship rather than empty 
space. The formula is in line 240; it is 
only one of several ways to have the 
point position (X) track the character 
position (A). Without Z the formula 
returns only even-numbered answers. 
Since many of the targets are at odd
number positions, you may never finish 
a game without an adjustment. 

Z's job is to alternate between the 
value of 2 and 3 with every new shot. 
Use these numbers, rather than zero 
and 1 so the charge emerges from the 
ship instead of the blank space behind 
it. Shots alternate between odd and 
even places, but the values are not suc
cessive. Hence, you get a quasi-random 
effect in the shot pattern that causes the 
player to bracket a target with suc
cessive shots. 

To create a depth charge with loft, 
you divide the task into three parts. The 
first part, lines 250-270, creates the loft 
between vertical positions 8 and 12. 
Line 260 keeps the backward motion of 
the charge from carrying the charge off-



421 PRINT @ 971,•TO PLAY AGAIN, PRESS <N>I TO END, PRESS <E> . •I 
431 C$•INKBY$ : 1P C$••N• THEN 11 
441 IF CS••p.• TH~ 451 ELSE 431 
451 CLS:PRINT@ 527,.THANXS, AND HOPE TO SBE YOU SOON!• 
491 END 
511 'SUBROUTINE FOR STRIKES 
511 S•S+1 : XA•X zXB•X 
521 Q$••* *BOOM * ••zQ•INT((X-12)/2)+896tiP 0<896 THEN Q-896 
531 PRINT @ Q,Q$ 
541 FOR YZ• 38 TO 35 STEP -l:IP YZ>35 THEN SBT(XA,YZ)zSET(XB,YZ) 
551 IF YZ<38 THEN RESET(XA-1,YZ+1):RESET(XB+1,YZ+1) 
561 XA•XA+1zXB•XB-1 
571 NEXT YZ 
581 RETURN 

firuiy 1. ConstTJKtion of tM ship. 

screen, which would cause the compu
ter to interrupt the program. The extra 
Reset instruction is needed to erase the 
traces of this adjustment, which occurs 
in horizontal positions 1-3. 

Part 2 of the process is the straight 
drop; it has an extra Reset function to 
erase the remnant point created by the 
last vertical turn. Since this Reset might 
erase an extra target when you reach 
vertical position 39, eliminate it at verti
cal position 21 by entering the third part 
of the drop. If you hit a target, the strike 
count goes up by one. Add effects at 
position 920. You drive the charge 
through the target to vertical position 
40, because you're resetting one point 
behind and the target at vertical position 
39 does not go out until you hit vertical 
position 40. Before leaving subroutine, 
erase the point at vertical position 40. 

Add some explosion effects with are
vision to line 310, and about eight new 
lines of programming. I omitted them 
so the game will fit in 1K of memory 
once the remarks are deleted. 

Closing Out 

When you get lO strikes (or however 
many you wish within limits of the 
screen), the game ends. The maximum 
score is a million, but don't expect 
scores over a few hundred thousand until 
you master the slow.OOwn movement. 

Instructions are provided for either 
playing again or ending the program. 
Another INKEYS step provides the op-

Line S lO records your strikes and es
tablishes two new variables, XA and 
tions; to play again, return to line lO for 
a new batch of random targets. 

To run the game with sound, see Pro
gram Listing 2. Revise line 310 to go in
to a new subroutine. 
XB, which begin with values equal to X. 
Before you use these variables, lines 520 
and 530 reproduce the boom that used 
to be in line 310. The formula qualifica
tion, and the target spaces protected at 
either end of the line, prevent the boom 
from exceeding its character line at the 
screen edges. Lines 540-570 create an
gular progressions of dots (the explo
sion) moving up and away from the tar
get. The effect is small, but definite. 
Your score goes down after adding the 
effects, since with each strike they dis
tract you from the ship. 

All in all, the program is pretty versa
tile for being so simple. There is room in 
this program to change many things; 
for example: the ship graphics, the 
method of selecting targets, the organi
zation of the messages and other display 
elements, the trajectory of the charges, 
the method of scoring, and the way the 
ship and charges track. 

There are other Basic instructions not 
used in this game; you might think of a 
good way to use them for additional ef
fects. • 

Contact L.B. Cebik at 5105 Holston 
Hi/J.s Road, Knoxvi/Je, TN 37914. 

-~ SAFEWARETM lnsur211Ce provides full 
replacement of hardware, media and 

purchased software. A<; little a-; $3Y'yr covers: 
• Fire • Theft • Power Surges 

• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 
(In Ohio CJ:lll 1-Em-848-2112} 

.-368 § F t) 
COLI:MBIA SATJONAL GENERAL AGE:\CY 

VITAMIN and 
MINERAL DEFICIENCY 

CHART 
y.., ._,.,.. _. onoOjta '1M -• to I'JC q ... ...,. 

~...-o_j '1M badlj one! .... pr.,t I c!Wt "-'g pr
dllfltlOnOft of 33 ,t_,. one! ..,. .. pM proto., one! fot 

CSo.tt. q ... t.,. -. Do '1M ¥ tvt - 'I"" qo owt nto 
tho """' b '1M hor booJi'lnnl to 'T••J1 Do 'I"" t.ift!> nt? 
ott ott l 

c-. • ..,... •• •th 5I q-·-"· 5I - .... ,.._ 
P'"'T .. fill"... notr...,tiono on t..,.t'"'l tho Nutnt
f..-oo froo '1M tDO!"'tor .,.....-otod c!Wt. ond., utolont 

ntn.c:tion rronuo1 one! • 5 II~ inctl lkll. Thil "'""" t., ,.,, 
'I"" .,to • buoonn1 of '1M _, oolng ,..,trit..,.. P'"'T,__ 

P . D . BOX 2 &45 TRONA. CALIF . 935GC! 

FIJ!IIIU.SIIIII/'1'111: 61'3 372-5355 
U . 0. IICIIO(Y IB£115 S 8 9 . 5 0 

Ill[ IIU5I4 ..a£115 -- t.a 

" - . 
&.a ·---~-~~-····--···-·····-·······-···· :;;;;;.-····· ·~· 

·.... --- ... --- --· 
eo ····~;~:::·· ~~:~~:.::;r=:::;_;;.-.-·········· 
!I .............. • ........ -·-·····~· .. ······· .. -· .. ······-········· 

TREND ANALYSIS PROGRAM 
A COMPUTDI AID FOa INVESToali 

CUnola&n ~ .. .._ • ~ ,_ trnd. 
U-J- pnllOT \0 .U. l"f''la wi\~ - of,._ 
d>oioo. c-w 6 raoiauiaa diaa Mt.a !iln. 

lcloel r.r lochaical OMJyoil ol ll&o<b. opt-. """' 
raodilin or ... , .~ .,.;..... s~ 011 cti.k 
wit~ 5yn of daily NYSE c-p.iw '-*• pri<ft ond 
5ZpapUoonGIIiclo. 

fwTRS40 Wedel l. W cw t . .......... .aK.Iwodio&a 
ud priaur. 

Ol..., ia•-lll oot\won ovailablo. ,....359 

......... 
$45 USA. c..:.. 

A41117 __ ..... 

r-~ 

H..toyD . .. _. 

""~ .... .. ......._..,_,._ 
.. 11~111-·-· 

80 Micro, November 1983 • 247 



UTILITY 

Extend· Radio Shack's 
Editor/Assembler 

by Robert J. Fleck 

Here are some new features for the Radio Shack 
Editor I Assembler. Extend lets you check your 
object code while you use the editor/assembler. 

Program Listing. Extend. 

09100 ; EXTEND R. J • f LECK 
0010 5 ; VER 1 .1 APRI L 10, 1983 
80110 ; BEG INS 5DOOH 238080 
801 20 ; ENDS 61 5EH 24 9260 80130 ; ENTRY 60f'8 H 2482 40 40Bl 00 140 IIENSAV EQU 40 81H 

411 3 091 50 ENDPTR £QU 41 13H 
411 5 00160 TXTPTR EOU 411 5H 
41C3 08170 SYKBPT EQU 41C3H 
4308 89181 CU RSR EOU 4l0 BH 
461 7 00198 KEY! N EQU 4617 H 
468A 00 280 ASKBEG EOU 468Ait 
46A2 80 210 RENTRY EOU 46A2H 
466C 80220 RDYADD EOU 466CH 
4721' 0823 8 WRTKSG EOU 472FH 
4737 0 0240 LNI NC EOU 4737H 
4739 08250 VI DIIGR EOU 47) 9H 
48E4 00 26S RDYHSG EOU 4BE4H 
5000 00 27 0 ORG 5D00 H 
5000 CD06 5F 00 28B EXT IN CALL CLSCRN ; CLR SCRN o HOKE CURSOR 
5003 21 0048 00 290 LD HL, 4800H ;TAPE EN/ DI S A8LED HSG 
5006 CD2F4 7 00 308 CALL WRTKSG ;WRITE MESSAG E ROUTI NE 
5009 213260 00310 LD HL , PTRHSG ;DISPLAYED ADDRESS HDRS 
SDOC CD2f47 08328 CALL WRTIISG 
5oo r 218160 00 ))8 LD HL , BUFBEG ;BEG- TXT ADDRESS 
5012 CD365F 08340 CALL PTROUT ;PRINT THE HEX ADDRESS 
5015 2Al 541 00 350 LD HL, (TXTPTR) ; TXT- PTR ADDRESS 
5018 CD3 65f 00360 CALL PTROUT 
SOl 8 2AC341 0037 8 LD HL, ( SYIIBPT) ; 5118- PTR ADDRES S 
5Dl E CD3 65F 88)80 CALL PTROUT 
5021 2Al 341 88390 LD HL , (ENDPTR) ; END-TXT ADDRESS 
50 24 CD365F 00488 CALL PTROUT 
5027 2A2A60 08410 LD HL , (SAVIIEII) ; SAV-11£11 ADDRESS 
502A C0365F 004 20 CALL PTROUT 
5020 2Al 668 00430 LD HL, (BEGCO) ;BEG- CO ADDRESS 
5030 C036 5F 98440 CALL PTROUT 
503 3 2Al46a 004 58 LO HL, (LOADER) ;END-CO ADDRESS 
5036 C0365F 88468 CALL PTROUT 
5039 2Al 868 01471 LD HL, (CDSIZE) ; CD-SIZE LENGTH 
SDJC CD365F 81488 CALL PTROUT 
5D3 f CD37 47 81491 CALL LNINC ; ADVANCE LINE ROUTINE 
5D42 2171~1 eesee LD HL, CHSIISG ;COKKAND CHOISE IISG 
5045 C02f47 81511 CALL lo"RTKSG 
5D48 CD37 47 11528 GETCIID CALL LNI NC 
504B lE2A 81538 LD A, I. t 
5D4o c oeD5r 08 541 CALL DSPLYA ;DISPLAY CONTENTS Of' A 
5050 CDf75E oo 558 CALL INKEY ;GET THE COKPIANO 
5D53 CDOo5r 88568 CALL OSPLYA ;DISPLAY COKKAND 
5056 FE4D 88578 CP 'K' ;<K>EKORY DUKP? 
5058 2838 18588 JR Z ,PIEIIDII P 
505A fE53 11598 CP 'S' ; <S>ET BREAK POINT? 
5D5C CA8 55E 11618 JP Z, SETBRK 
5D5F PE4A 11611 CP 'J' ;<J>UMP TO ASIIBLD CODE? 
5D61 2184 88628 JR Nl,APPRVL 
5D6l CD97 5E 81638 CALL I NPTHX GET JUMP ADDRESS 
5D66 E9 11641 JP (H L) J UMP TO THAT ADDRESS 
5D67 321861 11658 APPRVL LD (COMM NO) ,A SAVE COMMAND 
5D6A CDF75E 11668 CALL I NKEY APPROVE COMMAND 
5D6D FE8D 81678 CP I DH ENTER KEY? 

Listi"l rotttilfwd 
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I wrote a modification called Extend 
that adds new features to version I .2 of 
the Radio Shack Editor/ Assembler. 
Extend assembles object code to mem
ory, executes it, and returns to the Edi
tor/ Assembler. It also supports limited 
monitor capabilities such as setting and 
resetting break points. Additionally, 
Extend lets you display memory in hex
adecimal and ASCII formats on the 
video monitor. 

Background 

This program occupies memory nor
mally used by the Editor/ Assembler for 
its text buffer (see the Table). Extend 
can reside here because it resets begin
ning-of-text buffer and end-of-memory 
pointers during its initialization process. 
After this process is complete, the mem
ory occupied by the Extend initializa
tion code becomes available to the Edi
tor/ Assembler as the start of its text 
buffer. 

By implementing Extend in this fash
ion, you can use it in 16K, 32K, or 48K 
systems without modifiCation. Another 
benefit is that the program establishes 
the text buffer's upper boundary at 
power-up. This provides the different 
amounts of text buffer area needed by 
programs depending on the amount of 
commented source statements. 

The Key Box 

Modell am 
16KRAM 
Membly ........ 
RldJo Sback Editor/ Aslembler 



NEW SCRIPT 7.1 $109.95 
with Mailing Label Option . . $119.95 
Mailing Label Option Only .. . 27.95 

See Prosoft Options Below 

DOSPLUS 
Ver. 3.5 

Modell or Ill 

$119.95 

MZAL 
Rei. Ill 

Modell or Ill 

sa4.95 

Modell/111 

$79.95 
DOTWRITER 

3.0 

$69.95 

SNAPP 
WARE 

Receive a FREE RIBBON when you place an 
order over $100.00 and mention this ad. 
Specify whoch cartridge or re load you requore 
when ordering. Offer includes all reloads and 
cartridges listed except MX100. ANAOEK 
and CENTRONIC cartridges. Offer good thru ..... ~-m] October 31 , 1983. Lomit one per order. 

Ver. 3.0 

See New Book Below 

ELECTRIC 
WEBSTER 

w/corr 

10% Off s199.95 $129.95 

RIBBONS 
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5£63 3618 
5£65 23 
5£66 3688 
5E68 21A368 
5£68 226C46 
5£6£ 2121'6 8 
5£71 llDC48 
SEH C0665F 
5£77 C34 850 
5E7A C080 ~ E 
S£70 C348SO 
S£81 3A126 8 
5£83 CB6F 
5E8S 2Bif 
5£87 CBAF 
S£89 321260 
5E8C 212261 
S£8F £0582560 
5£93 C066SF 
S£96 C9 
5E97 1614 
S£99 ll1C6B 
SE9C COF7S£ 
SE9F F£41 
SEAl PAABSE 
SE.\4 F£47 
SEA6 F29CSE 
SEA9 181A 
SEA& FE)A 
SEAD F29C5£ 
S£81 1'£31 
S£82 FA9C5£ 
SEBS 12 
SE86 13 
SEB7 CDID5F 
SEBA leEI 
SEBC 211C68 
5EBF CD1 55P 
SEC2 321D68 
5ECS CD155P 
5EC8 321C61 
SECB 2AlC68 
SEC£ CDP75£ 
SEDl C9 
5ED2 cs 
5£03 7C 
SED4 CD£85£ 
5ED7 7D 
SED8 CD£85£ 
SEDB CD58SF 
SED£ C1 
SEDP C9 
5££8 47 
5££1 CB)F 
SEE) CB3F 
SEES CB3F 
5££7 C83F 
5££9 09 
SEEA C0485F 
SEED 09 
SEE£ 78 
5EEf E60F 
SEF1 09 
SEP2 CD485F 
5EF5 09 
5EF6 C9 
5EF7 05 
5EF8 CS 
5EF9 C01H6 
SEFC Cl 
5EFD 01 
SEFE FEU 
5FU C0 
SF Bl )) 
5FI2 )) 
5F83 C3485D 
5F86 3£1C 
5PB8 CDOD5F 
5F08 )El F 
5F0D D5 
5FIE C5 
5FIF CD3947 
5fl2 C1 
5Fl3 01 
5F l4 C9 
SF15 lEU 
5Fl7 7£ 
5F l8 CD225F 
5F1B 23 
SF1C 7E 
SFlO CD22SF 
5F21 23 
5F21 C9 
5F22 C8 21 
5F2 4 C82l 
5F26 CB 21 
5F28 C82 l 
5P2A D630 
5P2C FEIA 
5F2E PA335F 
Sfll D687 
5F33 81 
5F34 4F 
5Fl5 C9 
5F36 E5 
SF37 C0485F 
5F3A El 

81 761 LO 
8 1778 INC 
81781 LO 
81798 LO 
11800 LO 
81811 LO 
11 1828 LD 
11830 CALL 
01840 JP 
01850 KILBRK CALL 
01860 J P 
01870 RSTBRK LD 
11880 BIT 
81890 JR 
01980 RES 
01910 LD 
01920 LD 
01930 LO 
11940 CALL 
01950 NOTS ET RET 
81968 INPTHX LD 
01978 LO 
11981 GETHEX 
01991 
12811 
82111 
12821 
82131 
821 41 CHEKI9 
12158 
12861 
1 217 8 
12188 GOODHX 
12191 
82180 
12118 
821 20 
12130 
1 2148 
12151 
12168 
12178 
12181 
12191 
12218 OTPTHX 
1221 0 
12220 
12238 
82248 
02258 
02 268 
12278 
822 88 FOR.'ITA 
82298 
12388 
12318 
82 328 
12)38 
82341 
823 51 
82361 
82378 
82388 
02398 
02480 
02418 
02420 INKEY 
82438 
0 2HI 
824 50 
0 2468 
0 2478 
8 24 81 
8 2499 
1 258 0 
1 2518 
82S28 CLSCRN 
02 S38 
02 540 
02 5S0 OSPLYA 
82S60 
02570 
02580 
82598 
82688 
82611 ASCHEX 
1 262 0 
82638 
826 40 
826 SO 
82668 
826 70 
02680 
02690 CNVERT 
0 2708 
82711 
1272 0 
1273 8 
02748 
82751 
82760 
02771 ADDC 
02780 
12790 
8288 8 PTROUT 
02818 
12828 

CALL 
CP 
JP 
CP 
J P 
JR 
CP 
JP 
CP 
J P 
LD 
INC 
CALL 
DJNZ 
LO 
CALL 
LO 
CALL 
LO 
LO 
CALL 
RET 
PUSH 
LO 
CALL 
LO 
CALL 
CALL 
POP 
RET 
LD 
SRL 
SRL 
SRL 
SRL 
£XX 
CALL 
£XX 
LD 
AND 
£XX 
CALL 
£XX 
RET 
PUSH 
PUSH 
CALL 
POP 
POP 
CP 
RET 
INC 
INC 
JP 
LO 
CALL 
LO 
PUSH 
PUSH 
CALL 
POP 
POP 
RET 
LD 
LD 
CALL 
INC 
LD 
CALL 
INC 
RET 
SLA 
SLA 
SLA 
SLA 
SUB 
CP 
JP 
SUB 
ADD 
LO 
RET 
PUSH 
CALL 
POP 

(HL) ,UH 
HL 
( HL) ,ISH 
HL,II£1111SG 
( RDYADD) , HL 
HL,TAPENO 
0£ ,4 8DCH 
IIOV£3 
GETCIID 
RSTBRK 
GETCMD 
A, (SWITCH) 
5 ,A 
Z,NOTSET 
5 , A 
(SWITCH) ,A 
HL , OLDCOD 
0£ , ( LOCO AD) 
IIOVE3 

B,4 H 
OE,HEXCHR 
INKEY 
41 H 
I!,CH£K89 
478 
P,GETHEX 
GOODHX 
)AN 
P, GETH EX 
38H 
I!, GETHEX 
(D£) ,A 
DE 
DSPLYA 
GETHEX 
HL,HEXCHR 
ASCHEX 
(HEXCHR+l ) ,A 
ASCHEX 
(HEXCNR) ,A 
HL, (HEXCHR) 
IN KEY 

BC 
A,H 
POR.'ITA 
A,L 
POR.'ITA 
SPACE 
BC 

B,A 
A 
A 
A 

" 
OTPTA2 

A, B 
lfH 

OTPTA2 

DE 
BC 
KEY!N 
BC 
DE 
81 H 
NZ 
SP 
SP 
GETCIID 
A, l CH 
DSPLYA 
A,1fH 
DE 
BC 
VI OMGR 
BC 
DE 

C,OH 
A, (HL) 
CNVERT 
HL 
A, (HL) 
CNVERT 
HL 

c 
c 
c 
c 
30H 
le 
M, ADDC 
7 
A, C 
C,A 

HL 
SPAC£2 
HL 

- -ouTPUT TO 
CASSETTE 
CODE- -

CHANGE ADDRESS PNTR TO 
" LOAD TO IIEHORY " MSG 
MOVE " DIS " TO 
" EXTEND-TAPE DI SABLED" 
MESSAGE 
GET AN EXTEND COMMAND 

;GET AN EXTEND COM MAND 

;IS BRK PNT BIT SCT? 
; IF 0--GET OUT 
;RESET BRK PNT BIT TO 0 

;ADD OF OLD COD ING 
;WHERE TO PUT OLD COO£ 

;If < A, 
;IIAY BE 8-9 
;BAD IF > G 

1 BAD IP > 9 

1 BAD IP < 8 

1SAVE ASCII HEX CHAR 

;GET A ASCII HEX CHAR 
;SET HL TO 1ST ASCII HEX 
;CHG BYTS 1/ 2 TO BINARY 
1 SAVE IT AS IISB 
;CHG BYTS 3/ 4 TO BINARY 
; SAVE IT AS LSB 
;PLACE IN HL 

;SAVE IIEHDHP LOOP C~~RS 
;PUT MSB OF HL IN A 
;CHG BI NARY TO ASCII HEX 
1PUT LSB OF HL IN A 

; RSTOR£ HEHOMP LOOP CNTRS 

1SAVE BINARY VALUE 
; PUT LOW- ORDER 
;BITS IN 
;HIGH-ORDER 
; POSITIONS 

;PUT VAL Of A AT CURSR 

;RESTOR£ BINARY VALUE 
;PRSRV LOW- ORDR BITS ONLY 

;PUT VAL OF A AT CU RSR 

;IF BREAK KY NOT ENTERD-
;RETURN 
; OTHERWISE GET RID Of RET 
; IN STACK AND 
; GET NEW COMMAND 
;HOME CURSOR 

; CLEAR SCREEN 

; CHG ASCII HEX TO BINARY 
;NEXT ASCII HEX CHAR 

; CHG ASCII HEX TO BINARY 
;NEXT ASCII HEX CHAR 

;CHG TO 8- 15 
;CHECK IP A- F 

;CHG A- F TO 18- 15 
;COMBINE VALUES IN A 
; LEAVE IN C FOR NEXT TIM£ 

Li:JIU'IIC'OIIIillwd 

You are now in the Extend domain. 
The first line of the display tells you that 
the program is under the control of Ex
tend rather than the Editor/ Assembler, 
and that you can use cassette opera
tions. The second and third lines consist 
of address designators and hexadecimal 
addresses. 

As you enter source statements and 
assemble them, some of the addresses 
change, others don't. The first four ad
dresses belong to the Editor/ Assembler, 
while the last three change as a result of 
assembling object code to memory. 

Addresses 
BEG-TXT is the flrst memory loca

tion where the Editor I Assembler stores 
source statements. When you don't use 
Extend, this address is 5CFO. 

TXT-PTR is the same as BEG-TXT 
when there are no source statements in 
the text buffer. It always points to the 
flrst available memory location in the 
text buffer. If this address comes close 
to the END-TXT address and you con
tinue to enter source statements, expect 
to receive the BUFFER FULL message. 

SMB-PTR is the same as that of 
END-TXT before an assembly takes 
place. During the assembly process, the 
SMB-PTR address decreases as the as
sembler stores the symbols beginning at 
the END-TXT address and down to
ward lower memory. If there isn' t 
enough memory to store the symbols 
between the TXT-PTR and END-TXT 
addresses, the assembly stops and the 
program displays a message indicating a 
symbol table overflow. 

SAV-MEM is the number you en
tered at power-up. The area from this 
address through the top of RAM be
long<; to Extend and you can use it to 
store assembled object code loaded to 
memory. You cannot change the SAV
MEM address once the Editor/ Assem
bler is initialized. To change it , start the 
Extend initialization procedure over 
again. 

BEG-CD is the address of the fJ.rst 
byte assembled and loaded to memory, 
END-CD is the address of the last byte 
assembled and loaded to memory, and 
CD-SIZE represents the number of 
bytes loaded to memory during an 
assembly. 

Extend Commands 
Looking at the fourth line in the sign

on message notice there are seven dif
ferent commands you can enter. Three 
of the commands-J, M, and O-re
quire entry of a four-digit hexadecimal 
number as an argument. The remaining 
commands are single-letter entries. 
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SF)B CDD25E 
SrlE 181 8 
SP 49 3E28 
SF42 2AIB43 
SF45 77 
SF46 CD58SF 
SF49 1880 
SF4 B 2ABB43 
SF 4£ C6JB 
SFS8 F£3A 
SFS2 FAS75F 
SFSS C687 
SFS7 17 
SFS8 2A8B43 
SFSB 23 
SFSC 7C 
SFSD £693 
SFSF F63C 
Sf61 67 
5F62 229B43 
5F6S C9 
SF6 6 018 380 
SF69 EDB8 
SF6B C9 
5F6C ES 
5F6D CS 
5f6£ DS 
Sr6r r s 
SF71 57 
SF71 2Al468 
5F74 ED4Bl861 
SF78 3Al260 
5F7B SF 
SF7C 7A 
SF7D CB4B 
5F7F 283A 
5F81 CB43 
5F8J 288C 
5F85 F£78 
5F87 2832 
5F89 F£3C 
5F8B 202C 
5F8D CBC 3 
5F8F 1 828 
5f91 CD0960 
5F94 r£01 
Sr96 2006 
5F98 7A 
Sf99 321A60 
SF9C 18113 
5F9E FE02 
5FA0 200) 
5FA2 6A 
5FA3 1814 
SFAS FE03 
5FA7 28 27 
5FA9 62 
SFAA 2B 
SFAB CBSB 
SFAD 298A 
SFAF CBDB 
s re1 8U800 
5FB4 23 
SFBS 221668 
SFB8 2B 
SF B9 183B 
SFBB CBCB 
SFBD CD8960 
src 0 r£83 
5FC2 2032 
5FC4 ES 
SFCS 219868 
5FC8 CD2F 47 
SFCB El 
SFCC AF 
SFCD SF 
SFC£ l81C 
5FD8 CB63 
5FD2 2817 
SFD4 23 
5FD5 72 

5FD6 8) 
5FD7 )Al368 
5FDI. ) C 
SFDB 321368 
SFDE CS 
SFDF 47 
SFE8 3AlA68 
5FEJ 88 
SP£4 Cl 
SFES 288P 
SF£7 CB£3 
5PE9 1 88B 
SF&B AF 
SPEC 321368 
SFEF 321161 
SFP2 CB83 
SFF4 CBA) 
SFP6 7B 
5FF7 321261 
SFPA 221461 
SFPD ED431861 
6111 Fl 
6882 Dl 
6813 Cl 

82839 
82848 
828S8 SPACE2 
02861 OTPTAl 
02878 
02888 
82898 
82988 OTPTA2 
8291 0 
829 28 
82938 
02948 
829S0 OTPTA) 
82969 SPACE 
82978 
829 88 
92990 
93888 
83818 
83828 
83831 
83141 MOVE) 
838S8 
83861 
83878 LDRTN 
83888 
83198 
03188 
83110 
83128 
83131 
03140 
131SI 
83168 
83178 
83188 
83198 
83288 
83218 
83228 
83238 
03240 
032S0 
83260 
03270 CHKBYT 
03288 
03290 
03300 
03310 
833 20 
8 3338 CHnSB 
93340 
033 SO 
03368 
03378 CHKMSB 
03380 
03398 
0339S 
83480 
83419 
83428 
83431 
83435 
8)448 
034S8 
03468 DONECK 
034 78 £Or 
03488 
03498 
83See 
83SU 
83S28 
03531 
83548 
83558 
83568 
8357 8 
13S74 LOADIT 
83576 
83588 
83591 
03618 
83610 
83628 
8)6)8 
13641 
83651 
83668 
83671 
13681 
83698 
83788 
83784 
83716 
83718 ENDCD 
83721 NOIIORE 
83738 
13741 
8374S 
13751 R&TIJRN 
13761 
13771 
13781 
13191 
1)811 
13818 
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CALL 
J R 
LD 
LD 
LD 
CALL 
J R 
LD 
ADD 
CP 
JP 
ADD 
I.D 
LD 
I NC 
LD 
AND 
OR 
LD 
LD 
RET 
I.D 
LDIR 
RET 
PUSH 
PUSH 
PUSH 
PUSH 
LD 
LD 
LD 
LD 
LD 
LD 
BIT 
JR 
BIT 
J R 
CP 
J R 
CP 
JR 
SET 
J R 
CAI.L 
CP 
JR 
LD 
I.D 
JR 
CP 
JR 
LD 
JR 
CP 
JR 
LD 
DEC 
BIT 
J R 
SET 
LD 
INC 
LD 
DEC 
J R 
SET 
CALL 
CP 
JR 
PUSH 
LD 
CALl. 
POP 
XOR 
LD 
JR 
BIT 
JR 
INC 
LD 

INC 
LD 
INC 
LD 
PUSH 
LD 
LD 
CP 
POP 
JR 
SET 
J R 
XOR 
LD 
LD 
RES 
RES 
LD 
LD 
LD 
LD 
POP 
POP 
POP 

07PTHX 
SPACE 
A, I I 

HL, (CURSR) 
(HL) ,A 
SPACE 
SPACE 
HL, (CURSR) 
A,38H 
) All 
II, OTPTAJ 
A,87H 
(HL) , A 
HL, (CURSR) 
HL 
A,H 
83H 
JCH 
H,A 
(CURSR),HL 

BC,8JH 

HL 
BC 
DE 
AF 
D, A 
HL , (LOADER) 
BC , {CDSIZ£) 
1., {SWITCH) 
E, A 
A,D 
l,E 
NZ , EOF 
8 , £ 
NZ,CHKBYT 
78H 
z .Eo r 
3CH 
NZ,DONECK 
0,£ 
DONECK 
ADD TOA 
01H 
NZ ,CHKl.SB 
A, D 
(CIIKSUM) ,A 
DONECK 
0 211 
NZ,CHKMSB 
L, D 
DONECK 
OJH 
NZ,LOADIT 
H, D 
HL 
3 , E 
NZ , DONECK 
), E 
BC,8H 
HL 
( BEGCD) ,HL 
HL 
RETURN 
l,E 
ADDTOA 
83H 
NZ , RETURN 
HL 
HL, GDLOAD 
WRTIISG 
HL 
A 
E,A 
NOH ORE 
4, E 
NZ,ENDCD 
HL 
( HL) ,D 

8C 
A, (BYTCNT) 
A 
(BYTCNT) ,I. 
BC 
B, A 
A, (CHKSUM) 
B 
BC 
NZ , RETURN 
4, E 
RETURN 
A 

(BYTCNT) , A 
(TIITHRU) ,A 
I , E 
4 ,E 
A,E 
(SWI TCH) , A 
(LOADER) , HL 
(CDSIZE) , BC 
AI' 
DE 
BC 

; RSTR CURSOR POSTION 

;RSTR CURSOR POSITION 
;IIAKE 0- 9 

;MAKE A- F 

;RSTR CURSOR POS I TION 

;SAVE CURSOR POSITION 

; SAVE REGISTERS THAT 
;ARE PROBABLY BEING 
; USED BY THE 
; EDITOR/ASSEMBLER 
;SAVE BYTE PROM E/ A 
;RESTORE LOADING ADRS 
; RESTORE PCII BYTE COUNT 
;TRANSFER SWITCH BITS TO 
; TO E RGSTR 
; PUT BYTE FROM £/ A IN A 
;IS END-FILE BIT SET? 
;IF SET--GO TO EOF 
;IS START-DATA BIT SET? 

; END PI LE CODE? 

; START DATA COD£? 

; SET START- DATA BIT 

;INC TillES THRU ROUTI NE 
; 1ST Till£ THRU? 
;IF NOT-- SEE IF 2ND 
;PUT BYTE FROM E/ A IN A 
; SAVE- - USE AS CHECKSUM 

;2ND TIME TIIRU? 
;I F NOT-- SEE IF 3RD 
;LSB OF LOAD ADDRESS 

; 3RD TillE THRU? 
; IF NOT--LOAD I T 
;MSB OF LOAD ADDRESS 
;INC AT "LOADIT" SUBRTN 
;IS ONE-TIME BIT SET? 
;If SET--SKIP TO DONECK 
;SET ONE-TIME BIT 
; 0 BC AND USE FOR CD-SIZE 
; ESTB LD ADDRS AGAIN 
; SAVE LD ADDRS AS BEG- CD 
;INC AT " LOADIT" SUBRTN 

; SET END- FILE BIT 
; INC TIME THRU ROUTINE 
: 3RD TIME THRU? 
; IF NOT--GET OUT 
;SAVE LOAD ADDRESS 
; SUCCESSFUL LOAD MSG 

;RESTORE LOAD ADDRESS 

; 9-0UT SWITCH BITS 

;IS END-CODE BIT SET? 

;INC LOI.D ADDRESS 
;PLACE BYTE PROM E/ A 
;I.T LOAD ADDRESS 
; I NC CD- SIZE 

; INC BYTE COUNT 

;BYTE COUNT • CHECKSUM? 

;NO-- GET OUT 
;SET END CODE BIT 

8 OUT BYTE COUNT 
AND TI ME THRU 

RESET START-DATA BIT 
RESET END-CODE BIT 
PUT SWITCH BITS IN A 
SAVE THEM 
SAVE LOAD ADDRESS 
SAVE CD-SIZE 
RESTORE REGISTERS 
FOR 
EDITOR/ 

To perfonn a function, enter the let
ter (or letter and argument) and then 
strike the enter key. If you want to can
cel the command you entered, hit the 
break key. In this respect , Extend com
mands work the same as in the Editor/ 
Assembler. However, there is no provi
sion in Extend to use the left-arrow key 
to backspace and erase. The following 
is a more detailed description of the 
conunands. 

The command to get back to Editor/ 
Assembler, B, is common to both Ex
tend and Editor/ Assembler. Issuing this 
command while in Extend returns con
trol to the Editor/ Assembler. The op
posite is true when you issue a B com
mand while in the Editor/ Assembler. 

The command to enable cassette 
operations, C, restores code in the 
Editor/ Assembler so you can perfonn 
cassette 110 operations. Whenever you 
go between the Editor/ Assembler and 
Extend it tells you if you can perfonn 
cassette operations, since the tape 
enabled message appears at the top of 
the screen. Conversely, when the tape 
disabled message appears, do not at
tempt to invoke the W or L conunands. 

The command to jump to assembled 
code, JHHHH , consists of the letter J 
and a four-digit hexadecimal number. 
After entering the command and its 
argument, an unconditional branch to 
the argument address takes place. A 
note of caution-there is no restriction 
on the value of the argument- be care
ful about where you specify a jump. 

The conunand to kill break point, K, 
restores the original values of the 3 
bytes beginning at HHHH (memory lo
cation of the argument for the S com
mand). The K command does not restore 
the values if an assembly and load-to
memory takes place after you issue the S 
conunand. 

The command to dump memory to 
screen, MHHHH, is another command 
made up of the conunand letter fol
lowed by its argument. The M com
mand displays 256 bytes of memory 
beginning with the address specified by 
HHHH. Each of the 16lines follows the 
address of the first byte in the displayed 
line. This conunand displays bytes in 
both hexadecimal and ASCII represen
tation. After the program completes a 
display, you must execute one of the 
following subconunands: 

• Pressing the enter key displays the 
next higher 256 bytes of memory. 
• I displays memory beginning 16 bytes 
higher than the start of the current 
display. 
• I displays memory beginning 16 bytes 
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6U4 £1 
688 5 8£18 
6887 57 
6U8 C9 
6189 3All68 
6UC JC 
6UO 321168 
6818 C9 
6U1 U 
6U2 U 
6U3 II 
6U4 U U 
6816 nee 
6U8 9890 
611A Bl 
6818 ee 
eeu 
6828 BUB 
U 83 
612 5 0000 
6827 CJ 
6828 4850 
6B2A 9980 
682C 20 
6820 45 
612£ 4E 
682F 44 
683e 49 
6831 53 

6BF8 3£00 
68FA C03390 
68FO 21CE60 
6198 COA728 
6193 3£80 
619 5 C03380 
6198 C0490e 
6198 C03308 
618£ F£4£ 
6118 CA8A46 
6113 FE59 
611 5 20£1 
6117 0612 
6119 219846 
611C 36U 
611 £ 23 

13821 POP 
83831 LD 
83848 ~0 
8 3858 RET 
03868 ADOTOA LO 
83878 INC 
83888 LD 
83898 RET 
83980 TMTHRU OEF8 
83918 SWITCH OEFB 
83928 8YTCNT OEF8 
13930 ~ADER OEFW 
13940 8EGCD OEFW 
83958 CDSIZE OEFW 
93960 CHKSUM O£F8 
03978 COMMND DEFB 
03980 HEXCHR DEFS 
03990 BEGDMP DEPW 
04008 OLDCOD DEFS 
04818 ~OAD DErW 
04120 BRKPNT DEFB 
04038 BRKADD DEFW 
04840 SAVHEH DEFW 
94858 TAPEOK DEFM 

94968 TAPENO DEFH 

94978 
04199 
04 28 8 
04 210 
0422 0 
04238 
94240 
942 59 
04 268 
84 270 
0428B 
84298 
-eoee 
0431B 
84320 
043 38 
04348 
04350 

*LIST Orr 
*LIST ON 
INI T~Z LD 

CALL 
LD 
CALL 
LD 
CA~L 

CALL 
CALl. 
CP 
JP 
CP 
JR 
l.D 
LD 

ZMEMCK l.D 
INC 

~-tTENTioJ\r 
FOREIGN COMPUTER 

STORES 
MAGAZINE DEALERS 

You have a large technical 
audience that speaks English 
and is in need of the kind of 
microcomputer information 
the Wayne Green Publica
tions group provides. 

Provide your audience with 
the magazine they need and 
make money at the same time. 
For details on selling Micro
computing, 80 MICRO, Desk
top Computing, inCider, Hot 
CoCo, Instant Software and 
Wayne Green Books contact: 

SANDRA JOSEPH 
WORLD WIDE MEDIA 
386 PARK AVE. SOUTH 
NEW YORK, N.Y. 10016 
PHONE-(212) 686-1520 
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033H 
H~,!NTMSG 
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HL 

;ASSEMBLER 
;ACCOMPLISH CODE FUNCTINS 
;OVERLAYED I N E/ A 

;~ IN£ ADVANCE 
;DISP~AY EXTEND MSG 
;WRI TE IT 

; LINE ADVANCE 
;GET ANSWER 
; DI SPLAY IT 
;IF N 
; JUMP TO EDTASM INT!.IZTN 

;MUST BE "N* OR • y • 
;NOP 18 BYTES OF MEMORY 
; IN EDTASM 
;FROII 4690H 
;THRU 469FH 
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lower than the start of the current 
display. 
• -displays memory beginning l byte 
higher than the start of the current dis
play. (This and the next subcommand 
are useful for aligning the displayed 
memory addresses with the displayed 
bytes.) 

• -displays memory beginning l byte 
lower than the start of the current 
display. 

• B returns control to Extend's main
line processing routine where it waits to 
receive another command. 

The command to load object code to 
memory is 0. After you issue this com
mand, an assembly without the /NO 
option in the Editor I Assembler causes 
object code to load to memory. The fol
lowing points apply when using the 0 
command and performing an assembly: 

• Remember to use ORG statements 
whose operand values are equal or 
greater than that of SAV-MEM. 

eThe LOAD TO MEMORY message 
displays itself instead of the READY 
CASSETTE message. You must press 
the enter key for assembly to continue. 

e The SUCCESSFUL LOAD TO 
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Listittt rofltlttwd 

6llf UfB 84368 DJNZ 
6121 21B368 84379 LO 
6124 11C948 84389 LO 
6127 8llB18 84398 LO 
612A EOB8 84418 LOIR 
612C 218150 84418 LO 
612F 223849 84428 LO 
6132 2AB148 8U38 LO 
613 5 23 9U41 INC 
6136 23 8use INC 
6137 222A68 94468 LO 
613A 2B 84478 DEC 
613B 221341 84481 LD 
613 E 22C341 94498 LO 
6141 218168 usn LO 
6 144 228B46 84518 LO 
6147 221147 84528 LO 
614A 22884A 14531 LO 
6140 220C4A 84548 LO 
61 58 22SHB 14558 LO 
6153 223E40 84568 LO 
6156 228540 84578 LO 
6159 222C52 84588 LO 
615C C38A46 14591 JP 
61F8 146U END 
Uett Total Errors 

H84878 *LIST OFF 

ZHEHCK 
HL,EXTHSG 
OE,48C9H 
BC, 270 

HL,EXTIN 
(4938H ) ,HL 
HL, (MEHSAV) 
HL 
HL 
(SAVHEH ) ,H L 
HL 
(ENOPTR ) ,H L 
(SYMBPT) ,HL 
HL,BUPBEG 
(468BH) ,HL 
(4711H) ,HL 
(4A88H) ,HL 
( 4AOCH) ,HL 
(4BS1H) ,HL 
( 403EH) ,HL 
( 4085H ) , HL 
(522CH) ,HL 
ASH BEG 
INITLZ 

REPLACE 
S I GN- ON 
MESSAGE WITH 
THAT FOR EXTEND 
WHERE EDTASH "B" COMMAND 
WILL JUMP TO 

; 1ST BYTE AVLBLE FOR TEXT 
; SET 

ASSEMBLERS 
1 BEGINNING 

OF 
1 TEXT 
1 POINTERS 

BEYOND 
EXTEND CODE 

14188 PTRMSG OEf'H 'BEG-TXT TXT-PTR SHB-PTR END-TXT S AV-HEM BEG-CO END-CO CD-S IZ 
14191 OEf'B ICSH 
t4ltt CHGMSG OEFM 'ENTER EXTEND COMMAND--B,C ,J,K,M,O, OR ' 
84llt DEFB I03H 
14128 GOLOAO OEf'M 'SUCCESSFUL' 
84138 MEMMSG OEFH ' LOAD TO MEMOR' 
t414t DEFB I09H 
14151 BUPBEG OEFW lf'Ff'f'H 
14168 EXTMSG OEPH 'EOTASM/ EXTEND-TAPE ENABLE' 
14171 OEPB tC4H 
8417 5 INTMSG OEfH 'DO YOU WISH TO USE EXTEND (ENTER y OR N)? ' 
84188 OEFB IIH 
84191 "LIST ON 

0000 hex 
Basic ROM/ RAM 

4100 hex 
Basic and free RAM used by EDT ASM 

4300 hex 
EDTASM code 

51)00 hex --------------------------------------- -----------
Extend code 

6081 hex 
Extend inilialization code (overla)'ed by teltt buffer) 

EDT ASM text buffer 
II 

EDT ASM symbol table 

SA V -MEM -------------------------------------- ---------
Available for assembled object code loaded to memory 

.ugh-MeO)Ory ---------- ------------------------------------

Table. EDTASM/ExJend memory usage. 

P.S. ATailable 
direct from us or at 
computer stores. 
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MEMORY message displays itself when 
assembly is done. 
e Be patient. Assembling to memory 
takes a little longer than creating a sys
tem tape of the same object code. 
e The 0 command disables cassette op
erations while it is set. Be sure to issue 
an Extend C command before attempt
ing a W or L command with the 
Editor/ Assembler. 

usince there is no 
restriction on the value 

of the argument, 
be careful about where 
you specify a jump." 

Set break point SHHHH. This com
mand and its argument causes Extend 
to place an unconditional branch (at the 
address specified by HHHH) back to 
Extend. It saves the 3 bytes replaced 
by the break point code, and restores 
byte values to their former memory lo
cation by either the K command or 
another S command. The break point is 
not in effect if a load object code to 
memory takes place after setting the 
break point. Caution- the command 
makes no check of the argument value. 
Results are unpredictable if you set 
break points within the areas of the 
Editor/ Assembler or Extend. • 

Robert Fleck is employed by 
Defense Logistics Agency Systems 
Automation Agency, and lives at 
22480 Collier Ave., Battle Creek, Ml 
49017. 
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oo"""-""'-'pCII.I.,... o-a..,.,.,..,..... .. -.:...oth 
........ r+ ~ ... .,.,.,..,. .,... •• ~ ., CfW9i 
........,.,...""ot~--......... ~ 
w. ~ ...... < .... h"'"' ....... '*'. v .... ~· 
0..&. ....,. fti!IIW COO tlllf......, or ~"'*"' 
COOsllt'od r..otortrlofN..,.,,...,..••...,... SoMe....._ 
,..,.. diOOMI COO'.,.,..... Ullf'! or~ dille* art 

......., c.r...c.ow .. "Otc:fW9IICI~ ...... ~-
~CNI9M .. ftOI~ ...... CI""DMIIOOII'IIaM .... 
........, HDs-s...r .. .,....~o.c4.-~ or..,.,_. • yow.,..~,...,_...., ..,. .,. .._... .. 
NlXTOAv•...,,.on,.. ~IO,..,..,_.otN---. 
....... .,. NO IIIIUUNOS ON SOf' TWAA( flllii\.4CfM(_HTS 
'M..l-~O,OIIIOUlCfWf. tTOtS Wrlddnot ..... c _..., .... 
M--~-- ....... ~ .... ..-.yW. .. bl 
NCIIP¥IOOIMII.,OU.OC.,WIJOI'I,..,... 

800-527-0347 
800-442-1310 
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GAME ( ~ ) 
LOADIO 

Prime Miss • I On 
Jeffrey 0. Fisher 

Prime numbers are cardinal num
bers divisible only by their respective 
selves and 1, and include 1,2,3,5,7,11, 
13,17,19 . .. . 

The object of the game Prime Mis
sion is simple: The vicious prime 
numbers have launched an attack 
against the Earth, and Earth Command, 
an international council, is appointed 
to wage war against the marauders. 
Earth Command orders you to con
trol their latest weapon: a laser base 
moving continuously across the bot
tom of the screen. You cannot stop 
the base, but you can change its direc
tion of movement and fire the laser at 
will. 

Vicious prime numbers 
are attacking Earth. 

Can you meet their chal
lenge and save the planet? 

number of kamikaze ships you want 
on the screen at any time (1-10). The 
program displays the title and gives 
playing instructions. Press the space 
bar when the words "Prime Mission" 
are displayed to bypass the instruc
tions. 

• To fire the vertical laser, press the 
space bar. 

The lower left corner of the screen 
displays your score, equal to ten times 
the number of ships you hit. Next to 
the scoreboard is the total number of 
shots remaining; the right side of the The prime numbers ' weapon, the 

Kamikaze 7 ship (or 7-ship), attempts 
to collide with your laser base, 
destroying it and you. 

Your commands are simple: 

You have ten laser shots; you get 
another shot for each Kamikaze 
7-ship you hit. 

The Key Box 

Modellandm 
16KRAM • If the base is moving to the left, 

change direction with the I key. Playing tbe Game 

• If the base is moving to the right , 
change direction with the Z key. 

With the program in memory. type 
Run. The program asks the maximum 

ea-tte or Dioik Basic 

111 CLS:PR!Ift 'ENTER TilE kAXIM Ufl MUKBER OF KAIIIIAZE':INPUT'SHIPS 
YOU 111\NT AT AllY ONE TIKE (1-11) ' rCIIFC <10RC >11TIIEN111ELSEC•INT(C 
) 1 E$•CHR$(179) ~HR$ ( Ul) ~HR$ (179) 
111 8$•CHU ( 184) +CHR$ (191) ~HR$(181) 1CLS1 PRINTCHR$( 23)pT$•'P R 
I M E M ISS I 0 N'IPORK•1TOLEN(T$) 1FORL•K-1T0447+lSTEP64 :PRI 
NTfL,MlD$ ( T$ ,It, 1) ' : A$•INICEY $: J PA$• • •TH£Nl61£L.SEPRINTfL, • • 1 s NEX 
TL :PRINTfL,klD$(1'$,K,1 ) :NUT:PRIIIT:PRINT'BY JEPF FISHER' 
121 PORK•l1'0211: A$•INUY$: !FA$•' 'THEN161ELSENEXTJ(: CLS: PRINT"THE 

EVIL PRIME NUMBERS HAVE 1HVADEDII1':PRINT'AND THEY HAVE THEIR N 
Ell 'KAMIKAZE 7 ' SHIPS1' : PRINT'THEY PLAII TO DESTROY KUKANITY BY 1 
NPESTINC EARTH1' : PR!Ift 
131 PRINT' EARTH COMMAIID H'-5 CIVEJI YOU A LASER BASE "r BS, ' A 
ND TEN SHO'I'S':PRINT' TO DES"rROY 1.5 MAllY 1.5 YOU CAN. THE BASE IS 
UNDER CONT!NUAL":PRIIIT'IIOTION. HOIIEVER, YOU CAN ALTER THE DIREC 
T!ON OP TRAVEL BY' 
141 PRINT.PRESSIMC 1 %' TO MOVE LEn AHD ' / ' TO NOVE RICHT.• ; PRIN 
T' THE HIGHER THE VALUE OF THE PRIME NUMBER, THE GREATER" : PR 
! NT'T11E NUKBER Of POINTS YOU SCORE. YOU k UST BE DIRECTLY UNDER' 
sPRINT THE NUftBER TO HIT IT. TO PIRt: , PRESS THE SPACE BAR. A• 
l SI PRJNT•IMIJ:AZE 1 SHIP COUWTS AS A PRE£ SHOT.•tPilUft• THE 

CUN)I(ER WITH THE HICH&ST SCORE WI LL BE JU'lliEMBERtD•: PRINT•ay A RE 
CORD OF HIS MEMORABLE SIILL • • tPRIIn' ~ IJIPUT•PRESS 'EHT!.Jit' TO BEGI N 

PLAY • rAS 
161 CLS: PRl !rrUIII , CHR$( 94) 1 : C•C+l : FOU•1TOC : P (K)•-1: NEXT : R•ll 111 
•I: F• ll: S•l: 1•1: P•BtS+RND ( 61) :COSUB371 
111 IPP•896THENI•l t PRINTfllll ,CHR$ ( 94) 11 ELS£ 1FP•9S7THENI•- ll PRI N 
Tfliii,CHR$(93) r 
181 P•P+l J PRINTf() , • • J J PIU lrf'!'fP, B$1 1 FORJ'•l TOC : l PP ( J) <ITHENNEITJ 

191 1FJ• C+l THEN241 
211 A•P (J) AIID63: 8•P+1AND63: IPA>IITitENP (J) •P ( J) +61 +RND ( 2) ELSE!FA<B 
THENP( J ) •P (J l +64+RND ( 2) ELSEP (J) •P(J) +62+RND ( 3) 

211 IFP (J)> 9 S9THENPRINTfO (J), " ' r: P(Jl-1 :COT02ll 
221 PRINTf() (J) , " " r: PRIIftfP(J) , '7" r: 0 (J) •P (J) : IPP (J )•PORP(J)•P+1 
ORP( J)•P+2THENFORK•1TOS 1 PRINTCKR$ ( 23) r : FORL•1T011 : 11EXTL: PR!NTCHR 
$(28) r :NEKTJ(:PRI11Tf2 56, "YOU HAVE BEEJI DESTROYED BY A lAIIUAZE 7 1 
' : COSU8371 :COT0381 
231 NEXTJ 
241 A$•lNKEY$ :1FA$•" 1'ANDP >I96THENI•-1: PRINTUIII ,CHR$( 93) 1 1 ELSE 
IFA$•'/'ANDP<956THENI•1: PRIIITUIII ,CHR$( 94); 
251 !FA$<>" "THEN321 
261 PR!NT@975, '(' r 1 D• l: FORJ•1 TOC 1 If ( P (J) AIID63) • ( P+lAND6 l l ANDP(J l 
>PI D) THEND•J 
271 NEXTJ: 1PD<>IT11ENS•S+71 1 U•P (D) 1 ELSEU•I: S•S+ 11• ( !SAIIDPEU ( 1446 
S+P) l 
281 FOU • P-6lTOOSUP-U:PRINTfK,CHR$ 1191 ) r :NEXT:lFU>ITHENFORL•lT 
05 : PRINTIPI Dl -1, E$r 1 PRIIITfP(D)-1 ," " r : NEXT : F•F+1 
291 FORJ<• P-63TOOSTEP-64: PRINTIJ,' 'r : NUT: !FU<>ITHENP (D) •-1 
311 UIIITI975, ' ' r 1 F•F-1 : COSUIIl71 
311 IPF•ITttEN381 
321 O•P , FOJiU• l TOC , N•N+l +RHO( 3 ) z lPN>61T'tiENN•N-62 
331 IPP( J) <IAIIDRND ( Rl•1 THENPRIIITfN, " 7 " r : 0 (J) •N 1 P(J l •N: ELSEPRI NTf 
N, RHD(l} 1 
341 NEXTJ 
lSI !FR ) 2T11ENR•R-.l 
361 COT0171 
371 PRINTU61, 'SCORE : ' r S; : PRIIIT@981, 'SHOTS LEFT: " rF 1 : PRINTUII6, 
•rop SCORE : • J H J J RETURN 
381 PRINTf448 , 'MISSION' r Cr 'OVER': PRIN'r :IFS >HTHENPR! NT"CONCRATULA 
TJONSI •IPAlN'T•You HAVE POSTED A NEll' HIGH SCOREI•1H•S 
391 PRINT" CARE TO PLAY ACA!N (Y/ N) ?" :COSUBJ71 
til A$•1NJEY $ 1 IPA$•• •TH!N411ELSEIFAS••Y•TMENl61ELSEIFA$••N•THEtiP 
RIIftU14,"THANKS POR PLAYINC1" 1ELSE411 

Program Listing. ~ Missiofl. 
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screen shows the highest score 
achieved during a mission so far. 

Movement slows when you fight 
more than one kamikaze ship at a 
time. The computer acknowledges a 
"fire" command with an up arrow 
(I); after fuing, the arrow is erased. A 
right or left arrow at the bottom of the 
screen indicates the direction the laser 
base is traveling. 

Prime numbers appear across the 
top of the screen from left to right. 
Occasionally a 7-ship descends on 
the laser base like a kamikaze. Launch 
laser salvos on the attacking 7-ships 
and dodge those you cannot destroy. 
You may attack the numbers at the 
top of the screen to score points. 

The game ends when you exhaust 
your supply of shots or when a 
Kamikaze 7 destroys your base. You 
may begin a new mission at your 
discretion. 

There is no perfect score; your goal 
is to better the top score. You may 
choose to attack the 7-ships and hope 
that any missed shots hit a prime 
number. 

The program uses 7 -ships because 
of their maneuverability and un
predictability; destroying one is dif
ficult. 

Variables 
Table 1 lists all program variables. 
A variable determines the prob

ability of 7-ship creation. Line 160 
sets the variable R to 10; the random 
number function RND(R) picks an in
teger from 1 to the greatest integer in 
R. If the array P(n) is not full and 
RND(R) picks the number 1, the pro
gram creates a 7-ship. 

As the program continues R 
decreases, narrowing the choice of in
tegers. RND(R) chooses the number I 
more often, generating more 7-ships; 
ultimately, the 7-ship is created as 
often as it is not. The array P(n) re
mains nearly always full and the game 
places 7-ships randomly on the screen. 
You finally cannot simply avoid the 
7-ships, and must plan a strategy of 
defense. 

A unidimensional array P(n) keeps 
track of the Kamikaze 7 ships, where 
n ranges from one to the maximum 
number of ships possible (see Fig. 1). 
If P(n) has a value greater than or 
equal to zero it indicates the position 
of the 7-ship on the screen. If P(n) 
equals- 1 it is empty and can be filled 
with a ship . 

The program erases a moving 
7-ship from its current position before 
putting it in a new position. The array 

O(n) keeps track of the previous posi
tion of the corresponding ship in the 
array P(n). After the program 
calculates the new position and stores 
it in P(n), it uses O(n) to erase the 
ship. The value in P(n) is used to place 
the ship back on the screen in its new 
location. An almost negligible amount 
of time passes between the two ac
tions, giving the TRS-80 the equiva
lent of smooth movement. 

The And function determines 
whether two objects on the screen are 
in the same column. Screen position 
269 is directly above 525; 525 minus 
269 equals 256. Divide 256 by 64; the 
quotient equals 4, an integer. Four 
lines separate positions 525 and 269. 

The And function compares two 
bits (binary digits of either zero or 1) . 
If both of the bits are 1, the And func
tion yields a I ; all other cases result in 
a zero (see Fig. 2). 

String Vartables 
AS INKEYS user's commands. 
BS graphic characters for the laser 

base. 
ES graphic characters indicating the 

explosion of a 7-ship. 
TS title of the game. 

Nurnertc Amlys 
O(n) contains position of all 7-ships. 

Used to erase a ship from the 
screen immediately before move
ment. 

P(n) contains position of all attacking 
7-ships. 

Note: in both cases, n is an integer vary
ing from one to the maximum 
number of attacking 7-ships. 

Numeric Vartables 
A,B used to generate the offensive 

moves of the 7-ships. A is the 
number of spaces a 7-ship Is from 
the left of the screen; B is the 
number of spaces the laser base 
is from the left of the screen. 

c maximum number of attacking 
7-ships. 

A and B are the bits compared; the 
result is F. Read the first line of Fig. 2 
as "zero Anded with zero is zero." 

Numbers greater than 1 are 
represented as a string of bits. For ex
ample, 102 equals 2 and ll2 equals 3, 
where the subscript two indicates that 
the number is shown in base two (see 

A B F 
0 0 0 
0 1 0 

0 0 

Figure 2. Truth table. 

Appendix G of the Level II Basic 
Reference Manual, and chapter two of 
Programming Techniques for Level II 
Basic by William Barden Jr.). 

Numbers of more than one bit are 

D contains value of i in the array P(1) 
that represents a destroyed 
7-ship. The obliterated ship is 
banished from the array. 

F number of laser shots left. 
G number of games played. 
H highest score achieved in game 

session. 
controls the direction of base 
movement. I = 1 if base is moving 
to the right and I = - 1 if base is 
moving to the left. 

J,K,L used for iterative (For ... Next) loops. 
N used to print prime numbers at the 

top of the screen. 
0 position of laser base before 

move. Used to erase it from the 
screen immediately before the 
move. 

P current position of the laser base. 
R scaling of random number gen

erator. Determines the likelihood 
of a 7-ship appearing when space 
is available for one in the array P(n). 

5 player's current score. 

Table I. Variables and functions. 

Array Subscripts 0 2 .. . C n 

Not 
Used - 1 396 . . . 555 P(n) 

FtgU~ I. The array P(n). Values of - I indicate that the ship does not exist; other values ~present 
that ship's position on the screen. 
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compared bit-for-bit according to 
their position with reference to the 
radix point (the general equivalent of 
the base-ten decimal point). For ex
ample, IOIOz Anded with 1100z is 
1000z with the radix point understood 
to be at the extreme right. 

Llne(a) Deecftptlon 
100 lets user determine the max

imum number of ships on the 
screen and assigns the 
graphic string for the simu
lation of exploding 7·ships. 

110 assigns the graphic string for 
the laser base, displays the ti
tle of the game and the 
author's name. 

120-150 delays for title page and gives 
instructions. The user must 
press Enter to begin play. 

160 clears the screen, initializes 
the variables (so the game 
begins with no 7-ships) and 
the display. 

170 switches the direction of laser 
base movement if it reaches 
the edge of the screen. 

180-200 moves the laser base and 
checks lor existing 7-ships to 
determine the ir offensive 
moves. 

210 erases an attacking 7-ship 
that has moved oH the dis
play. 

220 moves the 7·ship and informs 
the player if he has been 
destroyed. 

240 sets the variable I to - 1 or 1 
according to keyboard input. 
Also changes the direction ar
row to reflect movement of 
the base. 

250-300 finds the closest 7-ship In the 

A position on the screen is an in
tegral multiple of 64 (the number of 
lines down the screen) plus some re
mainder. If two positions have the 
same remainder they are in the same 
column. The And function strips off 
everything except the remainder, any 

line of fire, explodes It, turns it 
off In the array P(n), and adds 
70 points to the score. Ad
justs the score if the laser hits 
a prime at the top of the 
screen. 

310 terminates game if all shots 
are fired. 

320-340 generates random prime 
numbers and the 7·ships. 

350 decreases the scaling factor 
lor the generation of 7-ships. 
This makes It more likely that 
7-ships will appear whenever 
space Is available In the array 
P(n). 

360 goes to line 170 lor the next 
movement and command. 

370 displays the current score, 
number of laser shots left, 
and the highest score so far. 
tells the player that the mis
sion is over and congratulates 
him if he has achieved the 
highest score so far. 

390 Queries the player If he would 
like to play again. 

400 waits for player to decide 
whether or not he wants to 
play another game. If so, the 
program then continues ex
ecution at line 160. Otherwise, 
the user is tha.nked and the 
program terminates execution. 

Note: In the listing the up-arrow is rep
resented as a left SQuare bracket ({). 

Table 2. Program description . 

MIKROKOLOR 
TAS-SO• MODEL 100 COLOR GRAPHICS 

t·hg h rea~uhon color graoh•ea tOf' graon~ charta. games. 
an•mahon. bus•ne u apphcatrona, teaching. lcientihc 
d•soley Altowl tuU ••zed cobf tellt and 9faptuc:aaa t .. tured 
•n 80 M cro maga.z•ne. May & June 1 i83. 

D•ID'I Y on any W ed Color Motut()f o r Co'or TV '*'"' 
mOdulatot 

256 • 1 9 2 ColOr GraphtCI - 1 5 c~rs pilus t ransparent 
3 dtmens•onaJ Sorue P anH · Sununaneous d•sc>lay 

01 c'-nu 
4 MOdes of oc;..erahon ava•labte: 

I · TEXT 24 Iones • 40 charaela-. - lone. IS • 8 
matr,.., 2 56 user def•neabte characters. 

2 • MULTICOLOR: 6 4 a 48 Color Graphics. 
3 · GRAPHICS I 2~15 a I 92 Color Grac>hocs. 24 

tones· 32 cnaracl en. 8 • I malrta. 2 colora per 
character. 

4. · GRAPHICS 2: Same as G<aphics I eaceol I 6 
colors per character. 

SPRITES: ACI...,a ln ali bul l l al mOdi, 32 p<ioritilad 3·0 
plan-. 1 5 colora pi"" Iran-ran~ ••tty p<ovldn 
anornalad graph lea wolh olmunaneoua di.alayOiali aprilu 
Com~ita - Output (NTSQ. Com" w-h aaml)le 
p<ograma and onatructlona. No hardware modili<:al ton. 
necea.aa.ry, P'UOI tnto I AparwtOn socket. UMI Teau 
lnal rumenll TMS89 18A V,.,_., 0~ PrOOIUOf. On 
board RAM uses no oyatlfll mlfiiOfY aoeee. 
UH r manual only · 15.00. M~ Order. COO. elleeka or 
credit card Personal checka mull e,..r. COO add 12 . .00. 
VIII. MalllfCan:lacld4'"- Calli. r• odenll a<'d 8'ilio H I• I.._ 
OEALER INQUIRIES INVITE C. 

$235.00 Assembled 1nd teeted. 

$195.00 Kl~ with Instruc tions 

•TRS.80 Trademark 01 Radio Shick/Tandy Corp. 

ANDREASEN'S ELECTRONICS RESEARCH & DEVELOPMENT, Inc. 
Technical Assistance: Box 5686. Vandenberg. Ca. 93437 
To O rder: 1 548 Monterey S~ San Luis ObiSPO. Ca. 93401 p h (805) 541·6398 .-172 
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integer from 0 to 63. It is then simple 
to compare the two remainders . 

Take the numbers that we know are 
in the same column on the screen: 269 
and 525 . Apply the And function to 
each of them with 63 and compare the 
remainders: 

269 = 01000011012 
AND 63 = 00001111112 

13 = 00000011012 

525 = 1()()()(X)11 012 
AND 63 = 00001111112 

13 = 00000011012 

As you see, the remainders are equal 
and the two numbers are in the same 
column. 

The And function also determines 
the amount to add to the score when 
the laser misses a 7-ship . The PEEK 
function looks at the memory location 
corresponding to the place where the 
laser strikes the top row of numbers 
and retrieves the ASCII equivalent of 
what resides at that place on the 
screen . (A list of alphanumeric char
acters and their ASCII equivalents is 
given in Appendix C in the Level II 
Basic Reference Manual.) The deci
mal equivalents of the ASCII 1, 2, and 
3 are respectively 49, SO, and 51. Any 
of these numbers Anded with 15 
( = 11111) gives the binary value. The 
program takes this result , multiplies it 
by 10 and adds it to the current score. 
If the laser strikes a blank space the 
Anded value is zero. 

Remarks and Cbanaes 
When a 7-ship explodes it may 

obscure an adjacent 7-ship with scat
tering debris. You can destroy no 
more than one 7-ship with one shot 
even if two or more 7 -ships occupy the 
same spot. 

This game has a maximum of 10 at
tacking 7-ships (based on O(n) and 
P(n) arrays). If you should want more 
than 10, alter the program slightly by 
enlarging the array. 

Suppose you want as many as 30 
7-ships descending upon you. Add the 
following line: 10 DIM 0(30), P(30) 
and change IFC> 10 in line 100 to 
IFC>30. However, fighting 30 7-ships 
can make movement almost unbearably 
slow.• 

Jeffrey 0 . Fisher can be reached at 
414 West 41st St., Sand Springs, OK 
74063. 



Every Z80 assembly-language 
programmer needs this book. 

Programming in assembly language requires good 
tools. TRS-80/ZBO Assembly Language Ubrary, a com
plete reference book on TRS-80 Model I assembly 
language, is the best tool you can find. In over 
3QO..pages, 45 figures, and 75 program listings, author 
Craig A. Lindley explains the details of Model I hard
ware and software and shows you how to write pro
grams that squeeze every bit of performance out of 
your computer. This book will teach you: 

• how to use ROM and OOS routines in your own 
programs 

• how to perform disk input/output 
• how to access the video display and keyboard 
• how to write easy-to-use programs 
• how to perform arithmetic operations 
• how to use the undocumented Z80 instructions 

You'll also learn about disk operating systems, device 
handling, base conversion, parameter passing, and 
more. 

TRS-80/ZBO Assembly Language Ubrary contains a 
library of ready-to-run utility programs that are worth 
many times the book's cost. Included with the book 
are two Model I TRSOOS-compatible disks* contain
ing utilities for printer formatting and spooling, single
key entry of strings, disk editing, base conversion, 
password encoding and decoding, and more. You get 
more than 15 valuable utilities, and the source code 
files are included, so you can examine, modify, and 
learn from every program. 

Many of the programs also run on the Model III, and 

TRS-80/ZSO 1\uembly LansUQS• Library Is a Wayne Green publication 
TRS-«1. TRSOOS, Model I. Model III are registered tredemoru or the Radio Shack 
Divilion or Tandy Corp. 
Z80 is. registered tredemark or Zilos 

CO!'\TEI\TS 

those that do not require only minor modification. 
One of the book's four sections is dedicated to routines 
and programs that run on any ZB<HJased system. No 
matter what Z80 computer you program, this book has 
something for you. 

It's a book that's designed to be used. The text is set 
in large type, and the book is bound in an 8112- x 11-inch 
easel-backed binder that stands up next to your com
puter. So there's no squinting at tiny type and fighting 
to keep the book open. 

The whole package-book, disks, and binder- is 
yours by mail for the introductory price of only $29.97. 
And if you charge it, you can even call toll-free to 
order. Reserve your copy now, because after October 
31, the price will be $34.97. 

TRS-80/ZBO Assembly Language Ubrary. It's the 
assembly-language book for the '80s. 

•Disks do not contain a disk operating system; two disk drives or a 
disk copy utility are required to transfer the files. 

Call toll-free 1~258-5473 for credit card orders or send $29.97 
plus $4.50 shipping and handling to Wayne Green Books, Retail 
Sales. Peterborough NH 03458. 

I need TRS-80/ZBO Assembly Language Library. 
Send me __ copies of TRS-80/ZBO Assembly Language 
Library (Bl<7395-01)@ $29.97 each. I have enclosed $4.50 
per system for shipping and handling. 

0 MasterCard 0 VISA 0 Am Ex 0 payment enclosed 
Cardl ___________ _ Expires, ___ _ 

InterBankl ___ Signature'-----------
Name ___________ _____ __ 

Address ________________ _ 

CHy __________ State___Zip ___ _ 

Wayne Green Boob, Retail Sa._, Peterborough, NH 03458 
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UTILITY 

Directory Assistance 

I'm plagued by a minor, but nagging, 
inconvenience with the Model II disk di
rectory. When I call it , the directory 
display scrolls off the screen before I've 
had a chance to give it a good going
over. Sometimes I have to list the direc
tory several times in succession to make 
sure I haven't missed any f!les. So I 
wrote a program called Files that solves 
the problem. 

by Les N. Delmarter 

K eep your Model ll 
disk directories from 

scrolling out of sight 
with this handy utility. 

Program Lisl ing I . Files source code. 

. Mon 00000 
00010 
000 20 
00030 
00040 
00 050 
00060 
00070 
00080 
00090 
00100 
001 10 FI LES 
001 20 
00 130 
00140 
001 50 
00160 
00170 
00180 
00190 
00 200 SK 
00210 
00220 
00 230 
00240 CONT 
002 50 
00 260 
00270 
00280 OYP 
00290 
00300 
00310 
00320 
00330 
00340 
0035 0 
00360 
00370 
00 380 LP 
00390 
00 40 0 
00410 
00420 
00430 
00440 
004 50 
0046 0 
00 470 
00480 
00490 
09500 SK I P 
00510 
00520 
00 53 0 
00540 

000. 38. 19 00 
"FI LES" DIRECTORY SORT ING/LISTING PROGRAM . 
WRITTEN FOR THE TRS-80 HODEL II BY 
LES DELMARTER, OWNER 
CUSTOH SOFT\11\RE SERVICES 
P. O. BOX 150 
PORTERVILLE, CA 93258 

ORG 
LD 
LD 
LD 
LO 
RST 
JR 
XOR 
ADD 
JR 
I NC 
LO 
CP 
JR 
LD 
CP 
JR 
SBC 
LD 
LD 
LD 
LD 
RST 
JR 
CALL 
CALL 
CALL 
LD 
LD 
CP 
JR 
CP 
JR 
INC 
CALL 
LD 
LD 
LD 
RST 
JR 
LD 
ADD 
LD 
SBC 

·JR 

700011 
HL,270 1fl ; 
DE,SPC; 
0, 1 
11,49; 
8 
Z,SK; 
A 
1\,)011; 
CONT 
IlL ; 
A, ( IlL) 
• 4 . 

NC , SEP; 
( DR IVE),/\; 
0; 
Z ,BYP ; 
A, )OH; 
B,A; 
C, 0; 
HL,BUFFER 
A, 53: 
8 
NZ.ERROR; 
DISKID; 
SORT; 
HEAD; 
HL,BUFFER 
A, (HL): 
I '; 

Z, SKI P; 
' :'; 
NZ,END; 
HL; 
FIND; 
B,lS; 
C,29H 
A,9 
8 
NZ,ERROR 
BC, 0033 : 
HL,BC ; 
DE, (TOP): 
HL,OE; 
NC,LP; 

FIND S PACE FOL LOWI NG PROGRAM 
NAME. 

SEARCH SU PERVISOR CALL. 

NO SPACE. SK I P TO NEXT ROUTINE. 

CONVERT TO ASCII COOED HEX. 

CHECK FOR DRIVE SPEC . 

CHECK FOR SEPERATOR . 
SAVE DRIVE NUMBER. 
IS DRIVE SPEC IN BINARY 
YES. 
NO. CONVERT. 
PUT DRI VE SPEC IN B. 
RAMOIR FUNCTION SWITCH. 

RAMDI R SVC . 

ERROR OCCURED. 
GET DISK I D INFO. 
SORT DIRECTORY , 
CLS, DISPLAY HEADING. 

CHECK FIRST CHARACTER. 
I S IT BLANK ?? 
YES. SKI P OVER IT. 
IS I T A VALID ENTRY ?? 
NO. END 
BUMP POI NTER. 
FIND CARRIAGE RETURN. 
DI SPLAY IT. 

INCREM ENT POINTER 
TO NEXT DIRECTORY SLOT , 
GET ENDI NG ADDRESS FOR O!R 
BUFFER. IS CURRENT POINTER 
LARGER ?? 

L l'illng I ,·ontmued 
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Flies runs under TRSDOS 2.0 or 
TRSDOS 2.0a. It loads the entire direc
tory into memory, sorts it alphabetical
ly, then lists each ftle on the display. 

The program lists only file names so 
the entire directory fits on the display at 
once, even if the disk is full. In addition, 
Files displays the date, time, drive num
ber, and disk name at the top of the 
screen. 

Creating F'des 
To create the program, enter the 

source code into an editor/assembler if 
you have one. Otherwise, enter the ob
ject code directly, using the Model ll's 
Debug feature. I'll discuss both 
methods. 

Editor/ Assembler Method 

Program Listing I contains the Files 
source code. The program resides at 
7<XX> hexadecimal (hex), so you can run 
it on either a 32K or 64K Model II with
out modification. 

Debug Method 

Program Listing 2 provides the ob
ject code you cari enter with Debug. At 
the TRSDOS READY prompt, type 
DEBUG ON and press the enter key. 
Then type DEBUG and press the enter 
key a second time. 

Press theM key, type 7<XX>, and press 
the enter key. Then hit the FI key and 

The Key Box 

Model D 
64KRAM 
Assembly Language 

MD Editor/ Assembler or Debug 
TRSDOS 2.0 or 2.0a 



I utmg I c o ntmurtf 

ee ~~ o J R END; 
09 ~60 ERROR LD B, A; 
U~7 0 LD A,39 ; 
08580 RST 8 
98 ~ 90 I:ND RST 0; 
U680 S£P CP '·'· 
18618 JR Ni.BAD; 
BB62 0 INC HL; 
81638 LD A, ( HL) ; 
016U CP • 4 . ; 
816 51 J P C,CONT; 
81668 BAD LD A,48; 
81671 JR ERROR; 
0968B FIND PUSH HL; 
00698 LP1 INC HL; 
01788 LD A, (H L) ; 
08718 CP ' : '; 
9872 0 JR NZ.LP1; 
U 73 8 LD (HL) , 2BH; 
U748 INC HL; 
89750 LD (HL) ,20H; 
U760 INC HL; 
087 78 LD ( HL) ,28H; 

18780 POP HL; 
98790 RET 
OIU8 SORT LD HL ,BUPFER; 
tt811 LP2 LD A, (HL) 1 
U82B CP ' f '; 
01830 JR Z, FOUND; 
98840 LD BC,8134; 
918 58 ADD HL,BC 
U868 LD A, (COUNT) ; 
01878 DEC A 
18880 LD (COUNT) .A; 
BB898 JR NZ,LP2; 
08900 JR ERROR 
08910 FOUND LD BC, 0034; 
81920 SBC HL,BC; 
00930 PUSH HL; 
88940 POP DE 
18958 LD IX,BUFFER; 
0096 0 LD B,1 
09970 LD C,34 
09 989 LD H,O 
08999 LD L, 15 
01000 LD A, 56 
01810 RST 8 
018 20 RET 
81138 HEAD LD BC, 9101H; 
018 40 LD A,7 
01050 RST 8 
0 1060 J R NZ,ERROR 
018 70 CALL DATE; 
0188S 1.1) HL, HSG1; 
01190 LD B,MSG1X-HSG1 
81110 1.1) c,o 
01111 LD A,9 
01120 RST 8 
01130 JR NZ . ERROR 
01148 RET 
91158 DATE LD HL ,Bl: 
01168 1.1) B,l 
01170 1.1) A,4 5 
0 11 U RST 8 
01190 JP NZ, ERROR 
01 200 LD HL,B1; 
01 210 LD D£,DT 
01220 LD BC. OU3H 
01230 LDIR 
01240 LD HL,Bl+J 
0 12~0 LD DE , DT+4 
01260 LD BC , 9803H 
0 1270 LD IR 
01280 LD HL, Bl+6 
01 298 LD DE,DT+9 
91380 LD BC, U8 2H 
01318 LDIR 
01328 LD HL, B1+8 
01330 LD DE,DT+12 
01349 LD BC ,OU4 H 
81350 LDIR 
01360 LD HL ,Bl+H 
01370 1.1) DE,DT+21 
01 388 LD BC,Ue&H 
01390 l.D IR 
01411 RET 
0141B DISKID 1.1) HL,ID 
01420 LD A, (DRIVE) 
01430 SUB 30H 
01448 LD B, A 
914 58 1.1) A, 15 
11468 RST 8 
914H JP Nt.ERROR 
01480 RET 
014 99 HSG1 DEFB 1AH 1 
0150 0 DEPH ' SORTED DIRECTORY 
01 51B DT DEPH 
0152 0 ID DEPH 
91 530 DEFH ' DRI VE 
015 48 DRIVE DEFB 31H 
01551 DEFH 
01 56 9 DEFB 19H; 
0157 0 HSG1X EOU $ 
0 1580 SPC DEFB 20H 
91590 COUNT DEPB 97 
01609 TOP DEN 9 
01610 81 DEPS 26 
01620 BUFFER DEFB 0 
01631 I:ND FILES 

LIST 

YES. I:ND . 
HOVE ERROR CODE '1'0 B. 
DISPLAY ERROR CODE. 

JP TO TRSDOS READY . 
WAS COLON IN DRIVE SPEC ?? 
NO . BAD DRIVE SPEC . 
YES . BUMP POINTER. 
NEXT CHARACTER SHOULD BE 
LESS THAN 4. 
0~. CONTINUE . 
NO . BAD DRIVE SPEC 
DISPLAY ERROR CODE 48. 
SAVE POINTER. 
BUHP POINTER. 
CHECK CHARACTER IN HL. 
IS IT A COLON ? ? 
NO. CO AGAIN . 
YES. REPLACE IT WITH A BLANK. 
BUHP POI NTER. 
REPLACE DRIVE t WITH BLANK . 
BUHP POINTER. 
REPLACE CARRIAGE RETURN WI TH BLA~,- · 

RESTORE POINTER. 

SORT ENTR I ES IN AAH . 
FIND END OF DIRECTORY IN BUFFER . 
•t • HARKS END OP DIRECTORY . 
FOUND IT . CONTINUE. 
BUMP POINTER BY 34 BYTES . 

BOHP COUNT . 

SAVE COU NT . 
SHOULD NEVER BE ZERO. 

HOVE POINTER TO 
START Of LAST DI R. ENTRY . 
TAANSPER TO DE. 

SET UP REGISTERS FOR SORT. 

CLS, 89 CHAR/ NORMAL MODE . 

SET UP DATE IN BUf fER . 
DISPLAY HEADING. 

GET DATE/TIME INTO BUfFER 81. 

TRANSf ER TO MESSAGE SUPPER. 

REVERSE VI DEO CODE. 

NORMAL VI DEO CODE. 

The Banner Machine~c" 
• f or the TRS.BO I & Ill w ith 32K tape or 48K d iSk 
• f or use on the Epson MX·80 With Crahru 
• Uses dot <;~raph:cs rnstead o f TRS.BO block graphrcs 
• Menu·dnven program 
• Operauon s1m1lar 10 a word processor 
• M akes srgns up 10 10" tall by any length 
• 10 srzes of letters from ''• " 8" htgh 
• M ono or proponJOnal spacmo 
• A utomauc centenng. Ru~ht and leh l USt1fy1ng 
• Makes borders of vanable w 1dth up to 1 4 .. 

Orde r The B&.~~.~~er M&chine - S49.95 from 
Vrr<;~tnta M tcro Systems ~ 

Vhol • l • 13646 jel l DavlS Htghway -
M l u o Woodbndge Vrrqtrua 2219 ) 

Phone (703) 491-6502 

FINALLY!! 
ARCADE GAMES AND 
GOOD GRAPHICS FOR 

MODEL 2, 12, 16 
$19.95 each - or two for $29.95! 

Galactic Invaders ..... Munchman 
Ouest for Adventure ..... Meteors 
Space Trek . . . . . . . .. Wormy 
Computer Casii)D . ...... Bust-out 
The Wrath of Ken . . . ... . Chess 
Racer X ... ............ Othello 

Call or write for full game list 
KUZEL COMPUTER SERVICES 

8654 W. Berwyn Ave._#3S 
Chicago, Illinois 60656 

(312) 399-Q273 ~ 354 

wabaSH 
six-r••r w•rr.nlllfL ~367 

; DISKETTES! 
$18.95/box (1 OJ 
with FREE library case! 
sv.- silttle·'*· si .... · 4ouity; ........... ,ity 
141412/ltoa. I " 4is1Isconopollllly , iced. A411 12 
1111 order slli,lli"'· 111/lliHis ,_. 6?' ults tu 
hnmetliate shipment on VISA. Mater Cof4 or 
MeMy Ordor; Add 14 doys lor penonol checks. 

• CALL TOLL l REE r~ 
1800) 222-1248 ~ 

In llllnols Call (312) 882-8315 
OEAL.ERSI SCHOOLS/ USER GROUPS/ 
Call lor our low volume dtscount pnces1 

DIGITAL IMAGES 
Box 9~1005 SchaumhurQ IL 60194 

8Q Micro, Novembef"J983 • 261 
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7888 21 91 27 11 6C 71 86 91 3E 31 CF 28 95 AP C6 39 
7818 18 86 23 7E FE 34 38 49 32 69 71 FE ee 2a e2 DE 
7828 38 47 SE ee 21 SA 71 3E 35 CF 28 38 CD SA 71 CD 
7838 S1 78 CD AP 78 21 SA 71 7E FE 28 28 11 FE 3A 28 
7848 1F 23 CD 78 78 86 SF SE 28 3E 89 CF 28 SE 81 21 
7858 ee 89 ED 58 6E 71 ED 52 38 DE 1S 84 47 3E 27 CF 
7868 C7 FE 3A 28 87 23 7E FE 34 DA 1S 78 3E 38 1S EC 
7878 E5 23 7E FE 3A 28 FA 36 28 23 36 28 23 36 28 E1 
78Se C9 21 SA 71 7E FE 23 2S SF 81 22 88 89 3A 6D 71 
7898 3D 32 6D 71 28 EE 1S C4 81 22 88 ED 42 ES D1 DD 
7SA8 21 SA 71 86 81 8E 22 26 ee 2E SF 3E 3S CF C9 el 
7888 el 81 3E 87 CF 28 AS CD C7 78 21 1A 71 86 52 SE 
1ece ee 3E 89 CF 28 96 C9 21 78 71 86 ee 3E 2D CF C2 
7SDS sc 78 21 78 71 11 36 71 81 83 88 ED se 21 73 11 
7SES 11 3A 71 e1 e3 ee ED se 21 76 71 11 3F 71 el 82 
7SFS ee ED se 21 78 71 11 42 71 e1 e4 ee ED se 21 7F 
nee 71 11 4B 71 e1 es ee ED se c9 21 57 71 3A 69 71 
7118 D6 38 47 3E SF CF C2 SC 78 C9 1A 28 53 4F 52 54 
7128 45 44 28 44 49 52 45 43 54 4F 52 59 28 4C 49 53 
7138 54 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
7148 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
7158 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
7168 28 28 28 44 52 49 56 45 28 38 28 19 2e 61 ee ee 
7178 ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 

Program Listing 2. Files object code. 

enter the code in Listing 2. When the 
code fills the display area, press the F2 
key to store the code you entered. 

tinue entering the code in Listing 2. 

Press the M, down-arrow, and F1 
keys. This moves Debug to the next 
80-byte display block so you can con-

When you've entered all the code, 
press the F2 key to exit the edit mode, 
then press the 0 key to exit Debug. 

At the TRSDOS READY prompt, 
type DEBUG OFF and press the enter 

key. Then type DUMP FILES START 
= 700>, END-7177, TRA = 700> and 
press the enter key. 

Using Files 
To use Ftles, type FILES at the 

TRSDOS READY prompt and press 
the enter key. The program displays the 
files in drive zero. If you want the direc
tory of a disk in another drive, type 
FILES followed by a space and the 
number of the drive (zero to 3). For ex
ample, to list the files in drive 1, type 
FILES 1. 

Alternatively, you can call Files from 
Basic using the command SYSTEM 
" FILES" or a similar statement in your 
Basic program. However, doing so 
wipes out any Basic program in memo
ry because the Files program resides in 
the same area of memory as a Basic pro
gram would. 

To solve this problem, you must have 
a 64K Model II with an editor/ assem
bler. Specify an origin address of FOO> 
rather than 700> to store Files above 
user memory, out of the way of any 
Basic program. • 

Contact Les N. Delmarter at Cus
tom Software Services, P.O. Box 150, 
Porterville, CA 93258. 

ICCIIITI 
AGAINST POINTSPREAD 

1982 SEASON 
INCLUDING 

AN OUTSTANDING 
13 OF 15 

LAY-OFF GAMES 

A COMPlETE PRO FOOTBAlL PREDICTION PROGRAM 
FOR THE 1983 NFL SEASON- INClUDING PtA Y-OFFS FEATURES -

• DISPIA~S PREDICTED SCORES 219 GAMES 

* * * * * *20 MIN DATA INPUT PER WEEK Wi lL GIVE YOU 

AME ______________________ _ 

ADDRESS ----------------

CITY ST__ ZIP_ 

PIK'EM 2995 0 STAT SER 3500 0 
Ml 0 Mil l 0 APPLE 0 IBMPC 0 

VISA 0 MC 0 PAY ENC 0 

L!Rb ~X~I~Ei I I II I I I I I I 

~ • l1V Mtcro, Nov.moer 1ws;s 

---------THE EDGE---------

INCLUDES: DISC 
DOCUMENTATION 

TRS·80 MODEL I I Ill 
IBM PC 
APPLE 

REQUIRES 32K 

*STATISfiCS NEEDED TO RUN THIS 
PROGRMI ARE AVAILABLE I"< 
LOCAL [WSPAI'ERS 

OR 
1.\ARATHO:-.. WILL fUR!'. ISH ALL 
'OECESSARY STATS IN A"< E."~y TO 
READ 0"£ PAGE FORMAT FOR 19 
WEEI-. . 
STAT~ ONLY ..... . ... . . . . SJS• 

• DISPlAYS ACCUMULATED STATS'TEAM 
• DISPLA \'S A vtRAGE ST ATSITEAM 
• HARDCOPY PRED- STATS- AV~ 
• AUTOI.IATIC OPPO"'[NT lr-.PUT 
• AUTO. TORE DATA 1'.0 SAVE 
• UPDATEABLl FOR l 'Ji\4 

If PROGRAM IS BOUGHT AFTER 
SEASO STARTS - ALL PREVIOUS 
STATS ECESSARY TO UPDATE WILL 
BE INCLUDED - NO CHARGE. 

OTHEI PIOGIIAMS 
• PI~' EI.I 1984 roR usrL • 

• HOM[ BUDGEl PLAN,ER • 
• LETTER WRITER • 

Marathon Software Dept M 
P. 0 . Box 1349 
jacksonville, Texas 75766 
Phone (214) 586-8212 .-w 



3~JOO USER. 
i'IE'IVSlE·rrER 

Wonl ,_......,D.o. a--
kwMo4oiM~IV. &-

,_ USI.I • "tht' hrw ~w,kon.-. dor-ltotf'd P"'"-,... ~ '""0*0 1'1t0. 
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CRESl ~0~ T\\ 1\RE ·' 
' •• ' ... l ' . • -' 

I ' . . 
..... .. ' ""' . . . ~ .. 

ALWAYS AT 
SALE PRICES 

MODEL 4 

A r1 I N 1101" DEAl FRS' 
Rs ) 0 HOARD I OR I RS-HO 

\\()[)f: l } ()! 4 

Functionally equivalent to the Radio 
Shack RS-232 Board. Meets EIA RS-
232C specifications. Programmable 
baud rate from 50 to 19,200 baud. 
Programmable parity. Word length 
and stop bits. Full or half duplex oper
ation. 

m lffiAGE (303) 794-207 4 
TKHHOLOGY INC. 

5994 South St Paul Way 
~ton. co 8012 1 

Volume discounts. 
available. 

One year _..89 
warranty. 

... S.. Uat o1 Adwrtl_, on "-fie 307 

SCRIBE 
REAL 

WORD PROCESSING 
CAPABILITY 

fo r the 

Ra d io S h a c k TR S 80 

MODEL 100 
Po rt able Co mpute r 

USES ONlY 2K RAM STOR AGE 

$24.95 
PL US S 2.00 HAN DL IN G 

Chattanoog a Syste ms Associat es 
P.O . Bo x 2226 1 

C ha ttanooga. TN 37422 

DEALERS INQUIRE ... 225 

TRS-80® 

TRS-80 MODEL 16 

XENIX 
•CONSUL TING 
•SYSTEM CONFIGURATION 
•I NSTRUCTION 

INTERACTIVE 
SYSTEMS DESIGN 

SUITE 201, 170 BROADWAY 
NEW YORK, N.Y. 10038 

(212)-23U923 ... • 1 

ALWAYS AT 
SALE PRICES 

OUR TRS-80s Have the Radio Shack warranty 

· RADIO SHACK 

··· DraL""1!1•ng 

Board 

• C.tc.tee l..6nea. 11'-.ntbflAI't Te.o~l ~t.on 
• F• . lrolu'r<W ~ lnv-...-ct Sc:,.,._.. En&e;rg.e 

• S.~ t ' •Oft•u u BASIC OfOQI..-. 
• ScrMft OUtriO IO OtittW •lui Of hM~· 

• a.-. Ot .,. ... . 
• MOdlll l .. . ·- -
-~ .. -o.....-J 6A~ 

P.O. ... , _. 
~ ........ ~MIOJ 

• PufcheM pn ce l'l\ly b.- appt~ to tape 01' ctt•lt. • 1 lelef daM 
~r~.ctd~Ninta• 

.- 437 

COMPUTER, WE SHIP --CENTER FAST I 
IJFW CO M Pl iTER CENT E R 

326 MAIN ST. , GRAPEVINE 
TEXAS 76051 - (817) 481 -7283 

.-282 MODEL 100 

8K MEMORY MODULES 
FOR THE MODEL 100 
PORTABLE COMPUTER 

$85 each 
2 or more $80 each 

Exact Replacement for AS Memory 
Easy to Install 

Warranty Included 
VISA.and MC Accepted 

iota systems 
1690 Day Valley Road 

Aptos. CA 95003 
(408) 684-0482 

Pt'~ees Svo,.CI l o Ch• nqe W1!hOI.II Nolltt 
TRS-8) '' a rr~mao .. ot h noy Cor POt ~l iOn 

.- 400 
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r .. 

______ Nag Analysis, _____ _ 

Conversion by Mare-Anne Jarvela 
8IJ Mtcro Technical Editor 

If you've got an eye for the horses, bring your Model100 to 
the race track and make big bucks. 

This conversion (Program Listing 1) of Dave Crosby's pro
gram Nag Analysis (80 Micro, July 1981, p. 243) rates horses 
by a handicapping system. My conversion runs in 8K RAM. 

You enter information about the horse: days between races, 
race distance, class, gain in stretch, call positions, jockey's 
weight, speed rating, and earnings, and the horse is given a 
number rating for each category. After all the information is 
entered, the score is totaled. Either enter the number of anoth
er horse you want evaluated or press the zero key. 

When you hit the zero key, the question "Do you want to 
see a list?" appears. Enter Y and the rating list appears on the 
screen. If you also want a printout, answer Y to the next ques
tion. When you answer the date prompt, you need only enter 
the day, not the month and year. 

If the horse hasn't raced in ,the last 15 days, the program au
tomatically eliminates it. If the horse has been in a race within 
15 days, the pro~wards it 10 points. Enter the distance: 8 
for eight-furlongs, 2 for two miles, 4.16 for 4 1116, and so on. 
If the diStance is the same for both this race and the last, the 
program adds 10 points to the total score. The class question 
asks for the horse's claim for this race and the previous race. 
The horse is awarded points if the difference between races is 
significant. Stretch gain for the horse's last three races receives 
10 points. 

When you answer the call position question, remember that 
it's for the last three races (any calls). If the horse came in first 
five times, enter 5. A first call is worth 10 points and a second 
call five. Again, 10 points if the jockey's weight stays the same 
both races. 

After you enter the last three speed ratings, the program 

N Counter u First any call 
A Today's date v Second any call 
c Days last month WT --2his race 
B Today' s distance WL--- •ght last race 
E Post number XF First speed 
D Total points awarded xs Second speed 
F Last race day XT Third speed 
I Awarded points z Year's earnings 

R Distance last race y Number of starts 
s Today's claim T Delay variable 
G Last claim PS YIN input 

KS YIN input 

Table I . Nag Analysis variables list. 
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averages them and assigns points accordingly. The last ques
tion is about the earnings for the year. The program divides 
earnings by the number of starts the horse made, and awards 
the appropriate number of points. 

The total score appears on the screen for the post position 
that you entered and is written to the NAG.DO me. The 
NAG. DO me also contains all of the post positions and the 
scores. To rate another horse, enter a new post position num
ber. By loading the NAG. DO me you can get a list of all of the 
horses on the screen. The NAG.DO me stays the same until 
the next time you start the program. 

Bet on the horse with the highest score and hope to win. • 

Program Listing I. Nag Analysis. 

10 'HORSES 
20 MAXFILES=2:CLEAR:CLS:N=0 
30 INPUT"TODAYS DATE ";A 
40 INPUT"DAYS IN PREVIOUS MONTH ";C 
50 INPUT"TODAYS DISTANCE ";B:J=0:L=15 
60 INPUT"POST # ";E:IF E=0THEN 510 
70 IF E>15 THEN 60 
80 D=0:IF E>J THEN LET J=E 
90 IF E<L THEN LET L=E 
100 CLS:PRINT"DAYS BETWEEN RACES " 
110 INPUT"LAST RACE DAY ";F:G=A 
120 IF F>G THEN LET G=G+C 
130 IF (G-F) >15 THEN PRINT"ELIMINATED": 
GOTO 60 
140 I=10:GOSUB 480 
150 INPUT "DISTANCE LAST RACE ";R 
160 IF R=B THENLETI=10:GOSUB480:GOT0180 
170 GOSUB 500 
180 CLS:PRINT"CLASS CHECK" 
190 INPUT"TODAYS CLAIM";S 
200 INPUT"LAST CLAIM ";G 
210 I=INT ((G-S) / 100+.5) :GOSUB 480 
220 CLS:INPUT"GAIN IN STRETCH (Y/ N)";K$ 
230 IF K~="Y"THEN LET I=10:GOSUB 480:GOT 
0 250 
240 IFK$="N"THENGOSUB 500ELSEGOT0220 
250 CLS:PRINT"RUNNING POSITION" 
260 INPUT"1ST ANY CALL ";U 
270 INPUT"2ND ANY CALL ";V 
280 I=U*10+V*5:GOSUB480 
290 CLS : PRINT"ASSIGNED WEIGHT" 
300 INPUT"JOCKEY'S WEIGHT THIS RACE ";WT 
310 INPUT"JOCKEY'S WEIGHT LAST RACE ";WL 
320 IF WT=WLTHENLET I=10:GOSUB480:GOT034 
0 
330 GOSUB 500 
340 CLS:PRINT"LAST 3 SPEEDS" 
350 INPUT "FIRST ";XF 
360 INPUT "SECOND ";XS 
370 INPUT "THIRD ";XT 
380 I=INT ((XF+XS+XT) / 3+.5) :GOSUB 480 
390 CLS:PRINT"AVERAGE EARNINGS" 
400 INPUT"YEARS EARNINGS ";Z 

I LStm~ I rommuf'd 
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u.iorl--

410 INPUT"NUHBER OF STARTS ";Y:IF Y=0 TH 
EN LET I•0:GOTO 430 
420 I=INT(Z/Y*.l):D•D+I 
430 PRINT"AWARD ";I:FORT~lT0290:NEXTT 
440 CLS:PRINT"SCORE: PPt ";E;" IS ";D 
459 IF N>0 THEN GOTO 470 
460 OP~N.RAH:NAG.DO"FOROUTPUTASl 
470 PRINTI1,"PPt ";E;" IS";D:N=N+1: GOTO 
60 
480 D•D~I:PRINT"AWARD ";I 
490 PRINT"SCORE NOW";D: FORT=1T0299:NEXT 
T:RETURN 
500 PRINT "NO POINTS AWARDED":FORTz lT020 
0:NEXTT:RETURN 
519 CLOSE:K$="":CLS:INPUT"DO YOU WANT TO 

SEE L1ST(Y/N)";K$: IFKS="N"THEN END 
520 OPEN"RAH:NAG.DO"FORINPUTAS1 
530 INPUTt1,F,E,G,D 
540 PRINT"PPI ";E;"IS ";D 
550 IFNOT EOF(l)THENGOT0530 
560 CLOSE 
579 PRINT:PRINT"PRESS ANY KEY TO CONTINU 
E" 
580 IFINKEY$=•"THEN580 
590 INPUT"DO YOU WANT A PRINT OUT(Y/N)"; 
P$ 
690 IF P$="Y"GOT0620 
610 IF P$~"N"THEN END ELSE GOTO 590 
620 OPEN•RAM:NAG.DO.FORINPUTASl 
630 INPUTtl,F,E,G,D 
640 LPRINT"PPt ";E;" IS ";D 
650 IFNOT EOF(l)THENGOT0639 
669 CLOSE :END 

_ ____ Hannony and M.~e ____ _ 
by Ben Firschein 

The TRS-80 Model tOO's tone generato r lets you make 
music. You can access it easily from Basic with the Sound 
command. The manual provides a table that matches tone 
codes with musical notes. 

The Model 100 generates notes within a range of five oc
taves. Unfortunately, there's no software that lets you com
pose, play back, save, or load a song. To play a song using the 
tone generator, you must write a program in Basic and use the 
table in the manual to find the necessary codes. Hannony, 
Program Listing 2, solves this problem. It runs in 8K RAM. 

The program's menu displays the commands. You enter the 
names of the notes rather than tone codes. 

The program plays the note as you press the key, much like 
a musical instrument would, and it also lets you play the com
plete song when you're done. You can save the song to load 
and play it later. 

The Main Menu 
When you run the program, a menu appears, displaying the 

amount of free memory and the following options: Make a 
song, Play back, Save, Load, What are my files, and Q uit. 
Press the appropriate key to select an option. If you don ' t 
select an available option, the menu redisplays. 

If you don't have enough memory to run the program, the 
program notifJeS you and requests that you mak.e more space 
available and terminates its execution. You can either delete 

Continuous 
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Then ship direct to you (We pay shipping 
charges on prepaid orders). 

QUALITY PRODUCTS 
SIIALL QUABTITU:S AT LOW PB.ICIJS 

IIOJD:Y·BACK GUAB.Ali'TD 

FREE Full-color, catalog 
fast service by mail or phone 

TOLL FREE 1 + 800-228-9880 
(Mass. residents 1 + 800-922-8560) --- ~~-:--, 

P>\CKlGE • 00 OWN 

0 PROGRA"'MING 
WI HIN I 

I 
I 

15110 

I 
I 

.,SJJ 



C·Notes 

Spedll 
UMS Fe.hre Co~~~~~~mts 

(") 
(}...4 Prot!rwn dcdlr.rioo. 

5 0 Modd 100 8alic soes to lineD> if there's an er-
ror while running the program. (See collliiiC'ntary 
on lines 2(X}-250 for information on error han-
dling.) 

8 Sets maximum number of notes. Change this 
depending on how much memory your machine has. 

10-26 Dimension statements. 
30 • Reads data on notes. The codes (lines 1000-1220) 

are taken from the table in the manual under the 
Sound command. The rows are the notes and the 
columns are the octaves. 

32- 39 0 Turn the function keys on for usc in program. 
40-47 Initialize octave, duration, and note number. 

50 • Calls Subroutine that assigns function keys. (See 

commentary on lines 5~5.) 
52- 88 Main Menu. Tell you the options, scan keyboard 

for command (line 75) and go to proper subrou-
tine if the command is valid. 

9(}..99 Compose subroutine. 
91 Prints instructions and initializes. 
92 Gets a note from the user and identifies it. 
93 Tests for command to exit. 
94 Plays the note if the note was valid. 
95 If entered maximum amount of notes then done. 
96 New note. 
97 Stores octave, duration, note. 
99 Gets another note. 

100-160 Subroutine to find a note and identify. 
170-180 Subroutine to correct a note. 
2(X}-250 . Error handling subroutine. If there is an error. 

control is transferred to this pan of the program 
(see line 5). 

300-330 Subroutine to print the key labels and initialize 
the number of notes to zero. It also gives instruc-
tions. 

400-440 • Subroutine that lets you see what files you have . 
This subroutine uses the built-in Basic command 
called Files, that lists all RAM files. 

500-520 • Subroutine to play a note. l is the octave . K is 
the variable that is used to print the name of the 
note and to look up the code for that tone and 
octave. NS(K) is the name of the note. The 
SOUND statement calls the tone generator. 
P 'lt(K,l) is the code for that tone and octave. 
0 is the duration. 

5~5 • Select the octave. Subroutines 610-650 change the 
octave (l). Subroutines 655-{;65 change the dura-
tion of the tone (0). 

700-770 This subroutine (called by line 30) loads the array 

NS(N) with the names of the notes (A, F, C, etc.) It 
abo Jo.ds the matrix Pll'e(N ,C) with the codes for 
tht tones. N is the nott number. C is the octave. 
The subroutine loads the codes from the data on 
lines 1000-1220. 

~&85 This subroutine plays back a tunc. l V'lt(Nn is 
the octave of a given note. DU'lo(NT) is the dura-
tion of a given note. NOS(NT) is the name of the 
note. 

900-960 • This subroutint saves a tune. 
970-996 • Lolld a 1001-

1000-1220 • Slon: tone data. 
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some files or change line 8 of the program to free up memory 
(line 8 specifieS the maximum amount of notes allowed). Cur
rently, M (the maximum number of notes) is set at 100; this is 
about a page of music. 

MM.e a Song 

You enter this mode with theM key. The program gives you 
a summary of the instructions and function key labels. Enter a 
note using its name (C, A, G notes, etc.) Specify sharps by 
pressing the shift key and the note key simultaneously (C, A, 
and G stand for C sharp, A sharp, and G sharp). When you hit 
the key, the note sounds. Use the Model tOO's function keys to 
change the octave or the duration. Function keys 1- 5 control 
the octave, and function keys ~8 control the duration of the 
note. The octave and duration don't change again until you 
use the function keys to change them. Stop keying in notes at 
any time by hitting the period key. If you never hit the period 
key, the program tells you when you key in the maximum 
number of notes allowed. If this happens, the main menu 
reappears, and the program retains the notes keyed in so far. 

If you key in the wrong notes, you can easily correct them; 
hit the backspace key to delete notes until you arrive at the first 
note you want to change. As you hit the backspace key, a cur
sor shows you the note you're on. Retype the note or notes 
that you want to correct. The original song is maintained up to 

Program Listing 1. Harmony. 

0 REM music program 
1 REM By Ben Firschein 
2 REM June,l983 
3 REM for use on Radio Shack TRS-80 

model 100 portable computer 
4 REM 
5 ON ERROR GuTO 200:REM handle error 
8 Mzl00:REM maximum number of notes 
10 DIM N$(12):REM notes 
20 DIM P%(12,5) :REM pitch 
22 DIM LV%(M):REM octave 
24 DIM DU\(M):REM duration 
26 DIM NO$(M):REM note 
30 GOSUB 700:REM read data 
32 KEY (1) ON:REM turn on func key 
33 KEY (2) ON 
34 KEY (3) ON 
35 KEY (4) ON 
36 KEY (5) ON 
37 KEY (6) ON 
38 KEY (7) ON 
39 KEY (8) ON 
40 L=l:REM level (octave) 
45 D•l2:REM duration of tone 
47 C•S:REM note I 
50 GOSUB 550:REM assign function keys 
52 GOTO 60:REM no time delay 
55 REM main program 
57 FOR ZZ=l TO 500:NEXT ZZ:REM delay 
69 CLS 
61 PRINT"menu ";FRE(0);"bytes 
free• 
62 PRINT 
64 PRINT"(m]ake a song","(p]layback" 
65 PRINT"(s]ave","[w]hat are my files?" 
66 PRINT"(l)oad" 
67 PRINT"[q]uit hit key in ( 1 to 
choose• 

U....1-



75 K$==INKEY$ 
77 IF K$=="" THEN 75 
80 IF KS="m" THEN GOSUB 90 
82 IF KS=="p" THEN GOSUB 800 
84 IF K$="s" THEN GOSUB 900 
85 IF K$="1" THEN GOSUB 970 
86 IF KS="q" THEN END 
87 IF K$="w" THEN GOSUB 400 
88 GOTO 57:REM another command 
90 REM compose 
91 GOSUB 300:REH print labels and init 
92 GOSUB 100:REH get a note & identify 
93 IF KS==" ." THEN RETURN 
94 GOSUB 500:REM play note 
95 IF C=M THEN PRINT:PRINT"can only 
store";H;"notes.":RETURN 
96 C=C+l:REH new note 
97 LV\(C)•L:DU\(C)=D:NO$(C)=K$ 
98 REM 97 stores octave,duration,note 
99 GOTO 92:REM another note 
100 REM get a note and identify 
105 PRINT"o";CHR$(8);:REM cursor and 
backspace 
110· K$=INKEY$ 
115 IF KS=="." THEN PRINT".":RETURN 
120 IF K$="" THEN 110 
125 IF ASC(K$)=8 THEN GOSUB 170:GOTO 
100:REM back space and get note 
130 FOR K=l TO 12:REM note 
140 IF K ~=N$(K) THEN 160 
150 NEXT K 
155 GOTO ll0 :REM illegal note 
160 RETURN:REM was the kth note 
170 REM correct a note 
172 IF C=0 THEN RETURN:REM no notes. 
c annot backspace 
173 PRINT" ";CHR$(8); 
174 PRINT CHR$(8) ;CHR$(8) ;CHR$(8) ;CHR$(8 
) : 
176 REM ch r $( 8) is backspace 
178 C=C-1 
180 RETURN 
200 REM error handling 
210 IF ERR=? THEN PRINT"out of 
memory.please make some space":END 
220 IF ERR=52 THEN PRINT"fi1e not 

C·Notes 

the note before the cursor. Thus, if you backspace to correct 
some notes and then type '.' to exit to the main menu, any 
notes after the cursor are not saved; you must retype any notes 
that appear after the cursor if you wish to save them. 

Play Back a Song 

To get into this mode, hit the P key. Enter the play back 
mode to play back a song you composed. As the song plays, 
the program displays the octaves and names of the notes. 

Save a So~g 
To save a song type S. The save option writes the song to a 

file (RAM or cassette). If you type only the file name and 
don't specify the type of ftle, the Model 100 assumes it 's a 
RAM me. Since the Model 100 retains its memory even when 
turned off, files written to RAM remain until you delete them 
from Basic. 

If you enter an illegal fLie name, the program informs you 
(in English, not by an error code) and returns you to the main 
menu. It also alerts you if you attempt to save a RAM me and 
run out of memory. 

Load a Song 

You can load songs that you've previously saved. If you 
type the name of a RAM file that doesn't exist , or a bad file 
name, the program informs you of the error and returns you 
to the main menu. After it fmds the file, the program loads it 
and returns to the main menu. You can then play back the 
song using the play back option. 

What Are My Flies 

To see what fLies you have in RAM, press theW key. This is 
an important feature; if you have just composed a song and 
you have forgotten the names of your files, it's desirable to 
fmd out what ftles you have to prevent writing over a file. This 
feature also lets you verify whether you've stored a RAM me 
properly. 

Quit 

When you fmish, leave the program by calling the Quit op
tion (Q).• 

Write to Ben Fuschein at 29 Stowe Lane, Menlo Park, CA 
94Q25. 

TRS·BD MODEL 100 ~ ....... oli. 
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calling all TRS-80 
MODEL IV and 

MAX-80 owners 

Lazy 
Writer 

an innovat1ve word processing system 

NEW 80 X 24 character 
word processing 

• Use w1th any Model Ill DOS or TRSDOS 6 
• Compatibility w1th 64 character vers1on 
• Simple. powerful. forgiving: new computer owners 

can eas•ly master its one-key editing commands 
• special purpose extensions ava•lable: 

LAWYERS: make fast revisions to legal documents 
with lazyDoc 
BUSINESSES: let LazyMerge print beautiful form 
letters after you've gone home 
EVERYONE WITH AN EPSON OR PROWRITEA 
PRINTER: create and pnnt your logo or letterhead 
w1th LazyF ont large selectiOn of free fonts and 
graphics to get you started 

PLUS OTHER EXTENSIONS - SEND FOR FREE 
INFORMATION. All lazy Writer owners get free news
letters and low priced updates 
"lazy Writer has long been h•ghly regarded ... the best 
supported word procesSOf for the TRS-80." 
80 Micro. June 1983. 

DEALER INQUIRIES WELCOME 
Still only $175.00 

AlphaBit Communications, Inc . ..... 76 

Call Now• 
MCNtsa 

accepted 

13349 Mich1gan Ave. 
Dearborn. Michigan 481 26 
(313) 581-2896 

211 • 80 Micro, Nov.ml»f 1983 

found.":RESUME 55:REM menu 
230 IF ERR=55 THEN PRINT"bad file 
name.":RESUME 55:REM menu 
240 PRINT "error code ";ERR;"in line 
";ERL:STOP 
250 REM end ot error handling 
255 REM 
300 REM print key 1ab1es & initialize 
302 C=0:REM no note yet 
304 CLS:PRINT"make a song (up 
to";M;"notes)" 
305 PRINT"hit key of the note to 
p1ay.for sharps:" 
306 PRINT"shift & the key.'.'zdone.hit 
bkspJ to• 
310 PRINT"change note.f1-f 8 change 
octave&length:" 
312 PRINT 
315 PRINT"oct1 oct2 oct3 oct4 oct5 1/ 4 
1/ 2 1/ 1" 
330 RETURN 
336 PRINT"wait"; 
400 REM what are my files 
419 CLS 
439 FILES 
431 PRINT 
434 PRINT"hit space bar to continue ": 
435 W$=INKEY$:IF W$ <> " " THEN 435 
436 PRINT " wait"; 
440 RETURN 
442 REM 
500 REM play the note 
519 PRINT L;N$(K): I I: 

515 SOUND P\ (K,L) ,D 
520 RETURN 
550 REM select the octave 
600 ON KEY GOSUB 
610,620,639,649,650,655,669,665 
605 RETURN 
610 L• l:RETURN 
620 L=2:RETURN 
630 L=3:RETURN 
640 L•4:RETURN 
650 L•5:RETURN 
655 D2 l2:RETURN:REM tone duration 
669 0 a2 5:RETURN 
665 D•50:RETURN 
790 REM load arrays with values 
705 REM 
710 FOR N=l TO 12:REM note 
729 READ N$(N) :REM note name 
730 FOR C=l TO 5:REH octave 
749 READ P\(N,C):REH note,octave 
750 NEXT C 
760 NEXT N 
770 RETURN 
899 REM playback 
801 CLS:PRINT"playback":PRINT 
802 IF C>0 THEN 820 
804 PRINT"error. no notes to play• 
898 RETURN 
820 FOR NTal TO C:REH stored notes 
839 L=LV\(NT):REM octave 
845 D•DU\(NT):REM duration 
850 K$~NO$(NT):REM note 
860 GOSUB 130:REH identify 
865 GOSUB 500:REH play the note 
870 NEXT NT 



875 PRINT 
885 RETURN 
900 REM save 
905 CLS:PRINT"save ":PRINT 
906 IF C>0 THEN 910 
908 PRINT"error. no notes to save" 
909 RETURN:REM to menu 
910 INPUT"filename ";N$ 
920 OPEN N$ FOR OUTPUT AS 1 
923 PRINT"saving ";N$ 
925 FOR NT=l TO C 
930 PRINT ll,LV%(NT) ,DU% (NT) ,NO $(NT) 
932 PRINT LV%(NT);NO$(NT);" "; 
940 NEXT NT 
942 PRINT 11,0,0,"*":REM eof 
944 CLOSE 1 
955 PRINT:PRINT"saved. ";FRE(0) ;" bytes 
free. " 
960 RETURN 
970 REM l oad 
972 CLS: PRINT"load":PRI NT 
974 INPUT"file ";NA$ 
976 OPEN NA$ FOR INPUT AS 1 
978 PRINT"found ";NA$ 
980 FOR C=l TO M:REM m=max 
982 INPUT ll,LV%(C) ,DU%(C) ,NO$(C) 
984 IF NO$(C)="*" THEN 990:REM d one 
986 NEXT C 
990 C=C-1 
992 CLOSE 1 
994 PRINT"loaded" 
996 RETURN , 
1000 DATA "g ",l 2538 ,6269, 313 4,1 567,783 
10 20 DATA "G",ll836,5918,2959,1479,739 
1030 DATA "a",lll72,5586,2793,1396,698 
1040 DATA "A",l0544,5272,2636,1318,659 
10 50 DATA "b",9952,4976,2484,1244,622 
1060 DATA "c",9394,4697,2348,1174,587 
107 0 DATA "C",8866,4433,2216,1108,554 
10 80 DATA "d",8368,4184,2092,1046,523 
1090 DATA "D",7900,3728,1975,987,493 
1200 DATA "e",7456,3718,1864,932,466 
121 0 DATA "f",7032,3516,1758,879,439 
1220 DATA "F",6642,3321,1660,830,415 

_____ Remote Robot _____ _ 
by Peter W. Deininger and RoH A. Deininger 

Radio Shack seUs a radio-controUed robot (pan number 
60-3023A) that you can control with your Model 100. It 's a 
cute, but simple, robot that's only able to move forward, 
backward, and make turns. ' 

If you open the robot's hand-held remote control, you ' U 
find that pressing the button causes a contact (two copper 
plates) to close. 

The Model 100 controls the robot easily with two resident 
Basic commands, Motor On and Motor Off. Normally, these 
commands control a cassette recorder connected to the 100. 
They tum a relay on the Model 100 on or off. The smaUest 
plug on the cassette interface cable carries the relay status to 
the recorder. 

To control the robot through the Model 100, all you need 
do is instaU a subminiature phone jack (Radio Shack part 
number 274-292) in the robot's remote control with the two 

10 'MODEL 100 ROBOT CONTROL' 
20 'PETER D~ININGER JULY 83' 

C·Notes 

30 PRINT"HOW MANY SECONDS FOR FULL TURN" 
40 INPUT F'i' 
50 FS=320*FT :RT=l/ 4*FS 
60 RVS=l/2*FS:LFT=3/4*FS 
70 CLS:PRINT" TURN ON ROBOT ••••• • • " 
80 A$=INKEY$:IF A$""THEN 80: 'GET CMND' 
90 A=ASC(A$) :A=A-27 
100 IF A>5 OR A<l THEN 80 
110 ON A GOSUB 130,160,190,210,240 
120 GOTO 80 
130 PRINT"RIGHT "; 
140 MOTOR ON:FOR I=l TO RT:NEXT I 
150 MOTOR OYF:RETURN 
160 PRINT"LEFT "; 
170 MOTOR ON:FOR I=l TO LFT:NEXT I 
180 MOTOR O~F:RETURN 
190 PRINT"FORWARD "; 
200 MOTOR OFF:RETURN 
210 PRINT"REVERSE "; 
220 MOTOR ON:FOR I=l TO RVS:NEXT I 
230 MOTOR OFF:RETURN 
240 PRINT"STOP "; 
25 0 FOR I=l TO 40 
260 MOTOR ON:FOR D=l TO 60:NEXT D 
270 MOTOR OYF:FOR D=l TO 60:NEXT D 
280 NEXT I :RETURN 

Program Lirting 3. Robot Control. 

leads connected to the push-button switch. By plugging the 
cassette cable into this socket, you can simulate pushing the 
button on the remote controUer with your Model 100. 

The Motor On command is now equivalent to pushing the 
button; the Motor Off command is equivalent to releasing the 
button. 

Robot Control 

The foUowing program lets you control the robot from the 
Model 100 keyboard after you plug in the cassette cable. 

IOA$ = 1NKEY$:1FA$ = " "GOTO 10 
20 IF A$ = "F" THEN MOTOR OFF 
30 IF A$ = "R" THEN MOTOR ON 
40GOTO 10 

Typing an F makes the robot go forward and typing an R 
makes it go backward. 

To make the robot go left and right and stop takes a bit 
more work (see Program Listing 3). Making a left tum is 
analogous to trying to tum left on a road that prohibits left 
turns. By making three right turns, you ultimately head off in 
the left direction. The same holds true for the robot; the pro
gram triggers three right turns to make the robot tum left. It 
simulates a stop by repeatedly sending commands to move the 
robot forward and backward in smaU steps. 

The general control program begins by asking how long, in 
seconds, it takes the robot to make a fuU, 360-degree tum. The 
program then uses this estimate to tum the robot 90, 180, and 
270 degrees. Use the four arrow keys to move the robot in the 
appropriate direction and press the space bar to make the 
robot stop. The program runs in SK RAM .• 

Write to Peter and Rolf Deininger at 3063 Overridge Drive, 
Ann Arbor, Ml 48104. 
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C·Notes 

_____ Winning Numbers ___ _ 

by Ronald F. Balonfi 

If you play a daily numbers game, this progrcun increases 
your chances for that megabucks win. It helps you choose 
which daily number to bet on no matter what number selection 
scheme you prefer. 

The Daily Numbers Statistician computes a ranked histo
graphical analysis of the digits used in a daily numbers game 
(see Program Listing 4). The program ranks digits according 
to the frequency with which they're drawn. 

The program analyzes the numbers drawn from a daily num
bers fde (DAILY.OO), which you maintain using the resident 
text editor. Using this infonnation, you can compute the math
ematical probability of success for numbers based on the fre
quency distribution. 

Program Operation 

The daily numbers ftle is organized as an inverted ftle with 
the laaest entries listed fust (see F'~g. 1 ). The fi1e data given here is 
from the Pennsylvania Daily Number Lottery from April 29, 
1982, to April 29, 1983. Change the state by changing the defmi
tion of STATES in line 10 and inserting an historical file of the 
appropriate daily numbers. 

Program operation is screen-oriented. Screen I asks you if 
you want to recalculate the statistics (you have to do this for the 
fust run of the program to create the statistics fde 
DNSTAT.OO). Screen 2 prompts you for the number of digits 
(greater than 10) you select for the recalculate option. Screens 

157 803 542 833 380 600 823 262 954 414 
120 668 501 516 475 119 447 952 149 322 
847 485 936 790 236 051 904 120 387 031 
641 008 107 552 061 302 830 775 877 306 
917 172 580 082 518 603 030 981 583 932 
242 013 707 643 438 828 155 572 617 272 
751 538 530 777 510 351 469 587 267 790 
579 908 428 514 366 991 931 602 837 917 
324 291 580 587 437 217 912 306 088 271 
513 990 367 271 665 174 034 815 431 724 
651 126 936 253 147 560 255 ' 483 619 530 
455 787 433 568 007 185 755 829 695 479 
075 443 000 551 555 967 160 925 721 277 
108 694 151 151 135 430 594 037 569 847 
808 515 653 737 861 986 662 621 711 798 
995 368 041 540 221 347 952 446 625 735 
811 726 594 079 317 357 574 852 023 039 
174 842 954 298 706 440 492 .308 097 851 
520 885 663 700 877 989 215 398 031 481 
060 802 289 744 258 961 805 144 064 601 
605 731 995 722 645 590 511 243 308 470 
329 216 310 302 130 321 668 707 955 468 
773 520 096 663 004 688 817 366 444 695 
068 577 594 473 218 243 528 180 492 385 
186 498 098 195 151 929 896 042 947 690 
715 398 235 069 970 006 735 612 336 140 
934 485 374 021 028 055 695 696 623 858 
522 388 545 590 915 321 522 066 998 608 
845 267 356 013 289 477 662 298 524 277 
399 855 164 611 882 690 144 517 771 673 
329 325 782 678 803 790 239 874 424 189 
673 444 649 696 
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3 and 4 notify you of program operation. 
Screen 5 displays the analysis. The ranked histographical dis

play shows the random nature of each digit and digit trends in a 
run of numbers. Enter a number to calculaae its probability and 
press the E key to exit to Scrml 1. 

Daily Number Statistician requires between 4K and 6K of 
memory. The program DAILYN.BA takes up 3.75K with re
mark statements, 3K without. The statistics file (DNST AT .00) 
uses 360 bytes of memory. The daily numbers ftle, DAIL Y.OO, 
needs 4 bytes of memory for each three-digit number you enter. 

To use the program on an 8K machine, key it in without the 
remark statements. The program's only limitation is the 
amount of memory you have available. • 

Contact Ronold F. Balonis at l/8 Rice St .• Trucksville. PA 
187rNJ. 

Pro,rrlm Liftint 4. DAIL YN.BA. 

5 'DAILYN.BA 5/30/83 BY RON BALONIS 
19 CLEAR 290:STATE$••PA• 
15 TITLE$••• •+STATE$+• DAILY NUMBER 
STATISTICIAN •• 
20 CLS:PRINT@4,TITLE$ 
30 PRINT@138,•RECOMPUTE STATISTICS?• 
35 PRINT@209,•<Y>ES, <N>O OR <E>XIT •J 
40 P0S•233 : LG•0:GOSUB 18808:'SCAN KEYS 
50 IF KB$• •y• THEN 198 
60 IF KB$• •N• THEN 800 
79 IF KB$=•E• THEN MENU ELSE GOTO 20 
88 I 

90 1 ---READ THE DAILY NUMBER FILE---
180 CLS:PRINT@4,TITLE$ 
105 PRINT@125,•NUMBER OF NUMBERS •J : 

INPUT N0 
119 IF N9<10 OR N0>999 THEN 180 
115 PRINT@125,.**** COMPUTING STATISTICS 
••••• 
120 •--READ & SELECT SORT IS OF t FILE--
125 OPEN •DAILY8 . oo• FOR INPUT AS 1 
139 NX=NX+1 
135 FOR I•1 TO 4 
140 IF EOF(1) THEN 160 
145 N$• INPUT$(1,1):N=VAL(N$):STAT(I,N) 
•STAT(I,N)+l 
150 NEXT I 
155 IF N9•NX THEN 168 ELSE 138 
169 CLOSE 1 
189 I 

199 '---FORM RANKING INDEX---
288 FOR I•1 TO 4 
218 FOR II=1 TO 10 
228 RANK(I,II)•II-1 
230 NEXT II 
249 NEXT I 
480 I 

490 '---RANK FOR LEFT TO RIGHT DISPLAY--

508 
510 
528 
530 
549 
550 
588 

FOR II=1 TO 3:M•19:N=18 
M• INT(M/2) 

IF M•9 THEN 599 E~SE I•1:L•N-M 
J•I 
K=J+M:JJ•RANK(II,J):KK•RANK(II,K) 

IF STAT(II,JJ) >•STAT(II,KK) THEN 
UIMII4_,...., 
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Uldltf 4 .-...-

560 R•RANK(II,J):RANK(II,J) =RANK( 
II,K) :RANK(II,K)•R 
570 J=J-M:IF J <1 THEN 580 ELSE 540 
580 I • I+1 : IF I >L THEN 510 ELSE 530 
590 NEXT II 
680 I 

690 '---SAVE THE STATISTICS IN A FILE---

700 OPEN •DNSTAT.oo• FOR OUTPUT AS 1 
705 FOR II•0 TO 9 
710 PRINTI1, USING• I •;II; 
715 NEXT II 
720 PRINTI1,•• 
725 FOR 1=1 TO 4 
730 FOR IIm0 TO 9 
735 PRINTI1,USING•ttl •;STAT(I,II); 
740 NEXT II 
745 NEXT I 
750 FOR 1• 1 TO 4 
755 FOR II • 1 TO 10: 
760 PRINTI1,USING"III •;RANK(I,II);: 
765 NEXT II 
770 NEXT ! : CLOSE 1:GOTO 1000 
780 I 

790 '---READ STATISTICS FILE---
800 CLS:PRINT@4,TITLE$ 
805 PRINT@126,"**** READING STATISTICS * •••• 
810 OPEN "DNSTAT.oo• FOR INPUT AS 1 
815 INPUTI1,U0$ 
820 FOR 1•1 TO 4 
825 FOR IIm0 TO 9 
830 INPUTI1,STAT(I,II) 
835 NEXT II 
840 NEXT I 
845 FOR I • 1 TO 4 
850 FOR II=1 TO 10 
855 INPUTI1,RANK(I,II) 
860 NEXT II 
865 NEXT I 
870 CLOSE 1:NX=STAT(4,0) 
980 I 

990 '---THE HISTOGRAPHIC ANALYSIS---
1000 CLS:PRINT STATE$+• DAILY" 
1010 PRINT" NUMBER • 
1020 PRINTUSING"LAST III";NX; 
1025 PRINT"I" 
1030 PRINT•wrN PROB." 
1035 PRINT : PRINT"[ <E>XIT]• 
1040 PRINT@240,"[ENTER I]" 
1050 PRINT@283,"000•; 
1055 '---COMPUTE DISPLAY OFFSET---
1060 FOR I • 1 TO 3 
1070 IF STAT(I,RANK(I,1))-XSET>53 THEN 
XSET•XSET+1 : GOTO 1070 
1080 NEXT I 
1090 '---RANKED HISTOGRAPH DISPLAY---
1100 II • 0 
1110 PSET(53,54) 
1120 FOR Y•1 TO 180 STEP 60 
1125 II• II+1 
1130 LINE(52+Y,0)-(112+Y,53),1,B 
1140 PSET(112+Y,54) 
1150 FOR 1=0 TO 9 
1160 Y0=Y+54+I*6 
1170 X0•53-STAT(II,RANK(II,I+1))+XSET 
1175 IF X8 >53 THEN X8z53 
1180 LINE(Y0,X0)-(Y0+2,53) ,1,BF 

We're ALPHAWARE, and we thtnk computers shou ld be 
user-frtendly. always. That's why. no matter where you 
are m MicroEditor II or Mail Ma11ter, you have tmme
d1a te access to GUARDIAN ·-. a full-funct1on help feature 
ready to assist at any t1me. Fmally. program~mg that 
puts you m control: MicroEditor II and Ma1l Master 
by ALPHAWARE. Dea ler lnquirtes Invi ted 

MicroEditor II $49.95 

• Pagination • Center. justify 
• Right. left, al ternate margins • Headings 
• Control of page width & length • File handling 
• Lin e and page numbering • Form letters 
• Clear memory • Tabs 

Mail Master $34.95 

• Cross reference • Control sortmg 
• Alpha bet•ze • Malltng labels 

• M icroEdttor II compattble 

N C 0 R P 0 R A T E D 

2100 South Boulevard • Edmond. OK 73034 

UNITED SOFfWARE 
ASSOCIATES 

PRESENTS 

ULTRA TERM 
A FULL FEATURED TERMINAL PROGRAM 

T he Ultr~ Term ~ommunicallons package •s one of the e~s iest to 
use and most versatile communications programs available for the 
TRS·80. It includes a full fe~tured intelligent terminal program. with 
~II the popular features of competing progr~ms costing two to three 
times ~s much, and some new features that can't be found 
~nywhere else at any price. Ultr~ Term also includes a self 
relocating host progr~m. and hex conversion utilities for bulletin 
bo~rd downloading. Some of Ultr~ Terms unique features are: 

• Supports both manual ~nd auto di~l modems. 
• Exclusive Ultra Term di rect to disk file transfer mode. ~llows 

un~ttended operation at the receiving computer. 
• Exclusive split screen feature allows simultaneous two way 

communications without confusion. 
• Une printer support with a I K pnnt buffer 
• Half and full duplex support 
• Universal ASCII format file transfer with a 33K Buffer 
• A full featured host program 

•ULTRA TERM 
•INFOEX 80 
•M TERM 
e COMMBAT 
• MODEM GAMES 

$59.95 
$99.95 
$69.95 
$44.95 
$19.95 

• LYNX MODEM $249.00 
• ANCHOR 1-300 $99.00 
• HAYES 300 $249.00 
e HAYES 1200 $619.00 
• ORCHESTRA 85/90 $89.00 
• PIANO SOFTWARE $34.95 

ORDERS 305/965·3496 BBS 305/ 842·2687 
COO ADD S3.00 TECHNICAL IN FOR. 305/842·8805 15·9 E S T l 

734 Aamingo Way. North Palm Beach. FL 33408 _..
332 

80 Micro, November 1983 • 271 



C·Notes 

1190 PRINT@289+I+Y/6,RIGHT$(STR$(RANK 
(II,I+1)) ,1); 
1200 NEXT I 
1210 NEXT Y:GOTO 1499:'DISP PROB OF 099 
1289 ' . 
1290 '--COMPUTE AI'S PROBABILITY--
1300 P9S=283:LG=3 : GOSUB 19000:'SCAN KEYS 

'--PROB. OF 3 INDEPENDENT EVENTS-
'--BASED ON NUMBERS DRAWN IN PAST
PROB=(STAT(1,N1)/STAT(4,0)) 

1390 
1395 
1490 
1410 
1420 
1430 ' 

PROB=PROB*(STAT(2,N2) /STAT(4,0)) 
PROB=PROB*(STAT(3,N3) /STAT(4,0)) 

1449 PRINT~169,USING• 1.11111•;PROB; 
1459 GOTO 1309:'LOOP ON PROB. COMPUTE 
1500 ' 
9999 '---KEY BOARD---
10990 K1=255:DISP•65024 
10100 STRT•P0S:IK~STRT:EN=P0S+LG 
10110 K2zPEEK(IK+DISP) 
10115 PRINT@IK,CHRS(K1);:IC=0 
10120 KBS=••:KBS=INKEY$:IC~IC+1 
10125 IF IC=20 THEN PRINT@IK,CHRS(K2) ;: 
ELSE IF IC=49 THEN 10115 
10135 IF KBS=•• THEN 10120 
10140 KB=ASC(KB$) : PRINT@IK,CHR$(K2); 

10145 IF KB=28 THEN 10220: 'CURSOR RIGHT 
10150 IF KB=29 OR KB=8 THEN 10240:'BCKSP 
10155 '--GET ONE CHARACTER & RETURN--
10160 IF LGs0 THEN PRINT@IK,KB$;:RETURN 
19165 IF KB$••E• THEN RUN: 'EXIT BY ABORT 

10170 IF KB=13 THEN 10300: 'NORMAL EXIT 

10175 IF KB<48 OR KB>57 THEN 10110 
10180 IF IK=EN THEN 10110 
10185 PRINT@IK,KB$;: '--ONLY NUMBERS--
10190 ' 
10195 '--ADJUST CURSOR POSITON--
10200 IF IK+1>EN THEN 10110 ELSE IK=IK+ 
1 :GOTO 10110 
10210 '--CURSOR RIGHT ONE SPACE--
10220 IF IK+1>EN THEN 10110 ELSE POKEIK+ 
DISP,K2:IK=IK+1:GOTO 10110 
10230 '--BACKSPACE CURSOR--
10240 IF IK-1 <ST THEN 10110 ELSE POKEIK+ 
DISP,K2:IK=IK-1:GOTO 10110 
10280 ' 
10290 '--SET UP VALUES & RETURN--
10300 I=STRT+DISP:N1=VAL(CHR$(PEEK(I))) 
10310 I=I+1: N2=VAL(CHRS(PEEK(I))) 
10320 I=I+1: N3=VAL(CHRS(PEEK(I ) )) 
10330 '--WAIT FOR KEY UP--
10340 IF INKEY$=•• THEN RETURN ELSE 
10400 

e RS201 
• RS204 
e AP106 
e P401 
e P402 

Modell with expansion unit and drives . . . . . . . . . . . . . . . $109 

• P403 

• P404 
e P405 
• P406 
e P407 
• P.OS 
e P409 

Modell II or IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
AmdekColorl, lloriiiMonitor . ... . . . . . . . . . . . 119 
Paper Tiger Printer (400/4451460) . . . . . . . . . . . . . . . . . . . . 99 
Centronics 7'YJf737 

& Radio Shack Printer . . . . . . . . . . . . . . . . . . . . • . . • • . 89 
Epson MX70 or MXBO, Microline 

82A Printer or O::>lor Computer ... . ....... . . . .. . • . 
Epson MX100 Printer . . . . . . . . . . . . . ....... .. . .. . . 
IDS 560 or Pr ism 132 Printer ....... .. ...... . . . . . .. . 
C. lloh Starwriter/Printmaster F-10 Printer .. . . . . . . .. • , 
Okidata Microline 83A or 84 Printer ... . . . . . . • • •.• •. •. 
C. ltoh Prowriter 2 Printer .. . ... . . ... . . . ....•• • . ... . 
C. lloh Prowriter (Apple Dot Matrix) 

or NEC PC8023 Printer . . . .. . . .• . • . . • • . 

89 
99 

109 
119 
99 
99 

e P410 Epson FX80 Printer . ... . .... . . .. . . . . . . • • . • .... . .. 
• 18501 IBM Personal Computer with Keyboard . . . • ... . . • .•• . 
• 18502 IBM Monochrome Monitor . .. ... ........ ... . . .. .. . . 
• CC50 CaseCart . . . .. ... .. ... . .... .... • ... . . . .... .. ... 

One size does not fit all. Our cases are designed for specific hardware con- • ccao Matching Attache Case(5'1 .. . .. • • . • . • • . . ... . . .. . .. 

89 
109 
129 
99 
79 
85 
75 figurations. When you put your computer in our case. it fits hand-in-glove. • CC90 Matching Attache Case(3'1 . . .... •• . • .. . . .. .. . . .. . . 

Once your equipment is safely inside the attache-style carrying case, it never • CC91 Matching Accessories Case 
has to be taken out again . To operate, simply remove the lid and connect the (5 v." Diskettes, Paper, etc.). . . . . . . . . . . . . . . . . . . . . . 95 
power. To store your computer. disconnect the power, enctose your diskS. • CC92 5.25" Diskette Case (Holds 75 Diskettes) . . . . . . . . . . . . . 49 

worU!g papers, and manuals In the compartments provided, and attach r••= 
thelid.lt'saseasyasthat. ~ 

,; 
139 Computer Call Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868·MM ~--
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RAM Files is our readers' forum for the C•Notes sec
tion. Send your questions and comments to: C•Notes 
Editor, 80 Micro, 80 Pine St. , Peterborough, NH 03458. 

Itinerary 100 Error 
Brad Dixon's "Itinerary 100" program (July 1983, p . 173) 

has a bug that precludes programs from correctly reading data 
files. 

Lines 170-180 all contain the same logic fault; they check 
for an end-of-file, but don't read the file if EOF is not en
countered. Adding an Else statement to these lines allows 
the program to read all of the data. The corrected lines are in 

environment, but when it comes to modem communica
tions, the XON/ XOFF protocol provided is better. 

If Barbier wants to point to the RS-232 standard, he 
should point out that the standard defines the 1 and zero 
states as " greater than + 3 and - 3 volts." If you check the 
voltage swing you will find that it's marginal. 

Radio Shack has a modification to change the value of 
some resistors, so if you have an early unit you might wish 
to have it checked for this free modification. 

C. Warren Andreasen 
P. 0 . Box 8306 

Van Nuys, CA 91409 

Program Listing 1. Barbier's Reply 
Jim Gaffney 

10549 Springwood Drive 
El Paso, TX 79925 

170 FOR I=1 TO NH: IF EOF(1) THEN 171 EL 
SE INPUTil,AD(I) ,HO(I) ,OR(I) ,OO(I) : NEXT 
171 FOR I~1 TO NO: IF EOF(1) THEN 172 EL 
SE INPUTI1,0T(I) : NEXT 
172 FOR I=1 TO NA : IF EOR (1) THEN 180 EL 
SE INPUTil,WH(I) ,OA(I) ,OT(I) ,DO ( I ) : NEXT 
180 FOR I=l TO NC : IF EOF(l) THEN 190 ELS 
E INPUTil,RS(I) ,AG(I) ,PO(I) ,PL(I} ,RO(I}, 
RE(I): NEXT: CLOSE : GOTO 100 

Progrom Listing 1. Con-rctionfor "Itinerary 100" program. 

Of Protocol and Handshaking 
"Nothing's Perfect" by Ken Barbier (August 1983, p. 

209) is correctly named . Barbier says that the Model IOO's 
serial port doesn't conform to the RS-232 standard, and 
then he goes on to say that the 100 ignores RTS and CTS 
handshaking! 

Since when does protocol become part of the RS-232 
standard? How the port handles RTS and CTS is a function 
of the software driver . 

I have both a Model I and a Model III with RS-232 ports. 
I write communication drivers and use the CTS and RTS as 
I choose in software. The hardware provides the informa
tion, but it is up to me to use it. 

The fact that the 100 protocol doesn't match Barbier's 
printer is not the fault of the RS-232 port, but of the incom
patible drivers. 

I don't use CTS or RTS at all; I use XON/ XOFF. When 
I'm on CompuServe, RTS and CTS are of little value 
because my modem has no way to send the information on 
the tones, but CompuServe does respond to XON/ XOFF. 

I have communicated at the 19,200 baud rate (hard 
wired) and the handshaking works well. My effective baud 
rate is slowed by the screen scrolling as mentioned, but I 
don't lose data. 

RTS and CTS are useful in the multiwire and hardwire 

C. Warren Andreasen's letter contains a lot of informa
tion valuable to any Model 100 owner; however, I think he 
missed the point I was trying to make about the 100's 
RS-232 handshaking signals. 

Since the Radio Shack manual includes a list of interface 
signals, and since the four signals named in my article are 
on the list, the computer is defective in design or software if 
it does not use those signals. 

The distinction between standard and protocol is not im
portant. Radio Shack says the signals are used, but they 
oren 't: that is what's hurting the users. 

The Model 100 is not alone in improperly using these 
handshaking lines, and as Andreasen's letter points out, the 
XON/ XOFF protocol is more reliable when implemented. 

But what is the user to do when connecting to a device that 
does not include XONIXOFF? He will look in the manual 
and be misled into believing that the standard RS-232 hand
shake signals are implemented and are used in a standard 
manner. 

They oren 't, and that is the point I was try ing to make. 

Ken Barbier 
Box 1253 

Borrego Springs, CA 92004 

Nothing's Perfect Remited 

Concerning Ken Barbier's article, "Nothing's Perfect" (Au
gust 1983, p. 209), I, too, fmd the Model 100 to be very slow 
on a benchmark program involving trigonometric functions. 

On the other hand, I fmd the 100 to be quite fast in calcula
tions involving variables assignment, floating point arithme
tic, and so on. 

It's 35 percent faster than the standard Mode11II for these 
types of calcuJations with single-precision accuracy on each 
machine. With double-precision cak:ulittions, the difference is 
even greater. 

Regarding the RS-232 port, the standard Radio Shack Model 
III serial cable (PN 260-1Q) fits the Model 100 perfectly. 
Therefore, I disagree with the concern that a standard cable 
does not fit. 

Barbier had trouble uploading text from the 100 to Word-
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Star because of the lOO's hard carriase return at the end of 
each line. 

Appendix C of the lOO's manual (p. 198) says that to send a 
text file as is, without carriage returns, press the enter key 
without specifying a number in response to the Width query 
when uploading a file from TELCOM. 

This procedure works fmc for me in uploading text flies 
from the 100 to Scripsit and Supcrscripsit. 

James M. Stubchaer 
869 North Kellogg Ave. 

Santa Barbara, CA 93111 

100 Screen Dump 
Soon after I purchased my Modell()() I wrote to Tandy to 

ask for information about getting screen dumps showing pixel 
graphics. They have not been very helpful in releasing such in
formation. 

Does anyone have a program that wiD duplicate the Model 
100 screen on a printer? 

, 

William R. Harlow 
340 Halidonhi/1 Drive 
Cincinnati, OH 45238 

Radio Shack TRS·SQTM 
computen 

At Guaranteed savtngs 

Ful une 
cornputen. 
Printers 1 

Perll)herals 

.-122 

1117 Conway Ave. 
Dept. EM 

Mission, Texas 78572 
Ph. 512/581·2786 

Telex 767339 

TO ORDER 
CALL TOLL FREE 

800-531·7466 
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Runner's Program 
Program Listing 2 may interest your readers who, like 

myself, are both computer enth\ISUws and runners. 
Many runners log their daily runs to keep track of distance 

run and time required. To determine their velocity, they con
veit their running time into units of minutes per mile. 

To usc this program, input the distance run and the time 
elapsed (in minutes and seconds). The program then calculates 
the rate at which you ran. 

19 CLS 

H. Robert Lind 
26 Ferris Hill Road 

New Canaan, cr 0684() 

29 INPUT.HOW MANY MILES DID YOU RUN TODA 
Y?• ;0 
38 CLS 
49 INPUT.WHAT WAS YOUR TIME IN MINUTES?• 
;M 
59 CLS 
69 INPUT.AND IN SECONDS?•;s 
79 CLS 
89 P=(S/69+M)/D 
99 PRINT INT(P) 
199 T~((S/69+M/D-INT(P))*69 
118 PRINT INT(T) 
128 PRINT •you RAN •o• MILES AT •INT(P)• 

MIN. AND •LNT(T)• SEC.t• 

Pro,r1m Listing 2. Rultlt6's program. 

Faster Foxfigbter 
Thanks for the articles on the Model 100. I bought a 24K 

version to supplement my Model III and use both primarily 
for civil engineering calculations and word processing. 

Just for fun, I keyed in the "Foxflghter" game program 
from the August 1983 issue (p. 200) and made some minor 
changes to save memory and make it run faster. 

Here are the changes: 

.5 DEF1NTA-Z 
lO CS • CHRS(239):DS • Of.RS(238):ES • CHRS(232):FS = CHR$(237): 
OS • OiRS(233):HS • STRING$(9,239) 

The ftrst line change declares all numeric variables to be in
tegers (line S). This change alone gives a noticeable increase in 
the speed of the fighter. 

The other changes reduce the volume of typing to enter the 
program, and save 600 bytes of memory. The original pro
gram includes about a hundred PRINTCHRS(xxx) statements . 

I assign the CHRS(xxx) statement to string variables (re
vised line 20). The syntax is CS=CHRS(xxx). Thereafter, two 
characters replace nine for every occurrence. 

Lines 290-320 of the original program print CHR$(239) 
nine times. This can be shortened by using the Model tOO's 
STRINGS function (line 20). The form is H$ = STRING$ 
(9,239). This creates a string of nine CHR$(239)s. 

I omitted instructions from my version of the program. The 
resuh of an these changes is an 1,843-byte program instead of 
the original version's 3K. 

James M. Stubchaer 
869 North Kellogg Ave. 

Santa Barbara, CA 93111 



TECHNICIANS, MANAGERS, INVESTORS 

SUBSCRIBE TO 
High Technology Magazine 

AID PROFIT FROM 
OTHER PEOPLE'S SUCCESS. 

lboter 
Hiah 'Jecbnoloay 
Auauat 1983 

Hall 
Hip 'ltcliDo&ocY 
Auplt 1983 

"]f micropi"'«SSSr chips arr the 
enginn of this informtJtion age, then 
memory chips a~ the fuLl which will 
be consumal in ner expanding 
quontitin; memories a~ a strategic 
business for us. " 

Gary L. 7bolcer 
Sr. VP & General Manager 
Semiconductor Products Sector 
Motorola 

"45 percent ofproducti.,ity gains in 
the United States o~ the past six 
JftUS MU tJttribul4bk to technology 
• • • and one-third of that aune from 
computers. The nut step must come 
from improved communications." 

Robert C. Hall, Prnidmt &: CEO 
Satellite Business Systems 

Joaa 
Hlah 'JechnoiOJY 
Jury 1983 

s.-
Hip 'kiiDoloiJ 
Man:b 1983 

"Fkx:ibk IIIIJIIujacturing is 
nptmding and will account for 
as~ts~ntoftotal 
JJUJChine tool S4ln. It also yields 
an excellent ~tum on in~tment." 

Fronk W. Jonn, President 
Giddings & Lewis 
(unit of AMCA Intern11tional) 

Whether you're an engineer, technician, manager, or investor-« a combina
tion of all three-you can reap the rewards of the t~nological rev?~ution. ~ 
High Technology magazine show you how. With ~ that acquaint you ~ 
advances in fields outside your own. Inform you of Important trends ~1ng 
in companies like yours. And introduce you to the people and corporations 
that are making things happen today in ~ industries of the future. As high 
technology transforms the world we live in, rare opportunities for success 
are becoming unlimited opportunities overnight.~ !Or yourself. !ake 
this opportunity to try a free issue. There's no obligation to subscribe. 

Please use the adjacent rm 0 
subscription card to order 
your free copy plus 11 
additional issues, for just Il~ 
$21.00 ($1.75/copy), or P.O. Box 2808, Boulder, Colorado 80321 
write to: 



MOVING? 
Let us know 8 weeks in advance so that you won't miss a 
smgle tssue of 80 Micro 
Attach old label where tndtcated and print new address in 
space provtded Also mclude your mai l ing label whenever 
you wnte concern ing your subscript ion It helps us serve 
you promptly 
0 Extend my subscript ion one addit ional year for only 

$24 97 
C Payment enclosed D Bill me 
ca,.C. and Mexico $27.97/1 year only US funds drawn on US bank. 
Foreign surface S4-'.97/1 year only US lunda drawn on US bank. 
Pleaaa allow 6-8 weeks lor del l.-y. 

80 MICRO 

I f you have no label handy, print O LD address here. 
....J ...., 
co a me 

"' ....J 

~ Address .... 
'-
~ ( tty State Zip ___ _ 

prin t NE W address here. 

'\ a me 

Addre s 

Ctty State ___ _ Zip _ _ _ _ 

f ( 1 ,\,,, 11•1 e 1 1r 1 • ..., ·l. ,, ",\ 11 · · 

By David A Lien 

• 

Selling 80 Mi· 
cro will make mon

ey for you. Consider the 
facts: 

Feet 11: Selling 80 Micro in· 
creases store traffic- our dealers 

tell us that 80 Micro is the hottest
selling computer magazine on the news

stands. 
F1et 12: There is a direct correlation between 

store traffic and sales- increase the number of people 
coming through your door and you' ll increase sales . 
Feet t3: Fact f1 + Fact 12 = INCREASED $ALE$, 
which means more money for you. And that's a fact. 

For information on sell ing 80 Micro, call 800-343-0728 
and speak with Ginnie Boudrieau, our bulk sales man· 
ager. Or write to her at 80 Micro, 80 Pine St., Peter
borough, NH 03458. 

BOmicro 
80 Pine StrHt Peterborough, NH 03458 

800-343-0728 



CAI,ENDAR 
November 

1-4 American Production & In
ventory Control Society, Falls 
Church, VA. 26tb Annual In
temational Confere~Ke Hihon 
Hotel, New Orleans, LA. 

3-6 The Interface Group, Need
ham, MA. Denver Computer 
Sbowe&'ie Expo CUrrigan Hall, 
Denver, CO. 

5-7 San Diego Computer Society, 
San Diego, CA. San Diego 
Computer Fair Scottish Rite 
Center, San Diego, CA. 

7- 9 lEEE Computer Society, Sil
ver Spring, MD. 24th Annual 
Symposium on Foundations 
of Computer Science Tucson 
Marriott, Tucson, AZ. 

1~13 The Interface Group, Need
ham, MA. Los Angeles Com
puter Showcase Expo Con
vention Center, Los Angeles, 
CA. 

17- 19 Northeast Expositions Inc. , 
Chestnut Hill, MA. NortbeiN 
Computer Show and Soft
ware Expomion Hynes Audi
torium, Boston, MA. 

17-20 The Interface Group, Need
ham, MA. Olialgo Comput
er Showcase Expo McCor
mick Place, Chicago, IL. 

18-19 Oklahoma State 'University, 
Stillwater, OK. Microcom
puters in Education Confer
ence OSU campus. 

28-1212 The Interface G roup, Need
ham, MA. Comdex/Fal '83 
Convention Center, Las Vegas, 
NV. 

December 

6-8 lEEE Computer Society, Sil
ver Spring, MD. Software 
Maintenance Workshop Naval 
Postgraduate School, Mon
terey, CA. 

7- 9 IEEE Computer Society, Sil
ver Spring, MD. Real-Time 
System Symposium Crystal 
City Marriott, Arlington, VA. 

8-11 Computer Expositions Inc., 
Annapolis, MD. SoutbeB 
Computer Show & Office 
Equipment Exposition Atlan
ta, GA. 

12- 14 lEEE Computer Society, Sil
ver Spring, MD. Computer 
Networking Symposium Sher
aton Inn, Silver Spring, MD. 

January 

31- 213 CW Conference Management 
Group, Framingham, MA. 
Communication Networks 
Conference and Exposition 
Convention Center, Washing
ton, DC. 

Conrlng Next Month 
After conquering Basic, most pro

granuners try their hands at Assembly 
language. December's 80 Micro will fo
cus on this faster, more efficient, and 
more intimidating way to program, 
with articles to reassure Assembly nov
ices and interest veterans. 

There's an Assembly/Basic interface, 
a way to disassemble machine language 
directly from disk ftles, and a utility that 
saves you the trouble of translating ob
ject codes to decimal values, writing 
them into data lines, and merging them 
with Basic to POKE the values into 
memory. Color Computer owners will 
learn some quick and easy Assembly 
techniques, and Model 1/ III/ 4 users 

will master effiCient use of the stack. 
Besides pleasing Assembly program

mers, the issue will delight Level II Basic 
users, who need no longer apologize to 
their Disk Basic friends-and who can 
access up to 10 USR routines instead of 
only one. Model II owners can try Basic 
word processing. 

And the Models VIIV 4 keep doing 
new thin~. One program revolutionizes 
your TV viewing, calculating the anten
na angle and elevation from your back
yard to any of 15 broadcast sate~tes, 
and another plots the warp and woof 
of threads to let weavers design loom 
patterns. 

MaxeU Floppy Disks 
The Mini-Disks 

with maxi'nlrn quality. 

Dealer inquiries 
invited CO.D's 

accepted Call 
FREE (800) 235·41 37. 

PACiflC EXCHANGES 
00 Fooehlll Blvd., San Lu1s 

San Luis Obispo. CA 9340 1 
n Cal. call (800) 592·5935 .>r 
805)543-1037 

,., 207 

Computer Shopper pages aren't slick because they 
were designed lor one purpose: to put buyers in 
touch with sellers at the lowest possible cost. This 
resulted in bargains on new and used equipment and 
sottware. 

Individuals nationwide are able to ~st their pre
owned items lor only a lew dollars This created hun· 
dreds of classified ads in over 100 b«J 11x1 4 pages. 

And to make sure there were enough buyers for 
advertisers. the subscription price was set low. too! 

So stnke your first deal by taking advantage ot 
the low subscription price. 12 issues for $15. That's 
a $8.40 discount oH the newsstand pnce. Money 
back guarantee. For lister AIYice (MIItei'Cin IIMII 
VISA) Cllt 305-28-3211. ,... 39 

CDIT1PUTeR SHOPPeR 
.07 S. Wlllllllfltll Ave. • P.O. lex F516 

TltiiiYIHI, Fl 32711 e 306-2&3211 

468tit ti W 4~VO St 
~~'t L.....O.r cMle t:~3JI314 
~.,.,,ao 

No. ~NaAT. 

1 0.00 .. a.oG •aT. 
1 -•oo-~•7-1 01 ~ 
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NEW 
THI 

MONTH 
Talking with Tandy 

edited by Eric Grevstad 

New merchandising execs and hints of MS-DOS. 

With other microcomputer makers 
reponing fmancial losses, laid-off 

workers, and wholesale resignations 
and replacements among executives (see 
following story), Radio Shack has gone 
the other way. Instead of one director 
of computer merchandising, Fort Worth 
now has three-and, according to the 
two product sales chiefs, aggressive 
plans to stay competitive in the fast
changing hardware and software market. 

Until August I, Radio Shack relied 
on Jon Shirley, vice-president of com
puter merchandising, and Ed Juge, di
rector of the department . With Shirley's 
move to Bellevue, W A, and the presi
dency of Microsoft Corp., Tandy chose 
a tripartite arrangement. Bill Wash 
former customer services manager, 
became director of computer merchan
dising services-keeping his old respon
sibilities, and accepting the leadership 
of Radio Shack's software support group 
and third-party software program. 

Mark Yamagata, a 15-year Tandy man 
who's spent the last three as merchan
dising director for retail operations in 
England, moved back to Texas as di
rector of merchandising for personal 
computer products. Yamagata will con
centrate on the Models IIIli/ 4, the 
Model 100 portable, and the Color and 
Pocket Computers. 

As for Juge, he' ll handle the remain
ing items-the Models 11/ 12/ 16 and 
peripherals-as director of merchandis
ing for business computer products. 
Juge will also head the software prod
ucts planning group. 

President John Roach was quick to 
scotch any comparison between the 
Tandy troika and some struggling com
petitors' executive realignments: "Oh, 
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Roach: Separating COilSUIT\8!' and business 
micros. (Raclo Shack photo.) 

not at all. Not at all. Jon Shirley had an 
excellent opportunity, one he couldn't 
tum down and one we really couldn' t 
encourage him not to accept, and it gave 
three of our long-time and seasoned 
people an opportunity to take on his re
sponsibilities. 

"Certainly that function [merchan
dising] has grown substantially over the 
last four or five years, and since we did 
have the opportunity to really review it 
in detail, we felt that the best way to 
organize it- to give proper emphasis 
and scope to each job-was to separate 
the essentially consumer- from the pri
marily business-oriented side, although 
you understand there's a little gray area 
between product lines." 

Agreed Juge, "The regrouping was 

Juge: "We have no intention of giving our 
profit away." (Raclo Shade photo.) 

merely a matter that, with Jon Shirley' s 
leaving, gave us the opportunity to do 
some things we'd had the idea of doing 
for some time. 

"When I came aboard five years 
ago," Juge recalled, "the merchandis
ing department consisted of me and a 
secretary, and the programming group 
was two or three guys and their secre
tary. It 's grown to such a huge thing 
now that we really need to spread out 
the management. This will give every
body a chance to concentrate a little 
more strongly on their particular 
areas." 

Stressing the three directors' equal 
status, Roach said he didn't foresee any 
who's-in-charge conflicts: "I think that , 
on the one hand, lines [between the divi-



sions) are pretty clear, and on the other 
hand, cooperation between [them) where 
needed is no problem. They coordinate 
and report directly to [Executive Direc
tor for Marketing] Bernie Appel, who's 
the same person Jon Shirley reported to." 

Whatever the chain of command, these 
are daunting times to stan a job in the 
micro industry. As they take charge of 
the TRS-80 line, Yamagata and Juge 
face price-cutting chaos in the market's 
low end, as well as a formidable threat 
from the IBM PC at top and powerful 
new machines in the middle-not to 
mention a general perception that Radio 
Shack is losing market share. In separate 
phone interviews, the pair discussed these 
challenges, and their plans, with 80 Micro. 

The immediate concern is market 
share; while Radio Shack sales are up, 
they're not growing as fast as the rest of 
the industry. Portia Isaacson, president 
of Future Computing Inc. of Richard
son, TX, predicted in Computer Retail 
News that 1982 versus 1983 figures 
would show Tandy falling from 14.5 to 
11.8 percent of the under-$10,<XX> com
puter market. Apple, Isaacson said, 
would maintain its share but slip from 
first to second place, while IBM, vault
ing from 14.2 to 19.5 percent of total 
sales, would take the overall lead. 

Both Radio Shack directors, how
ever, expressed satisfaction with sales. 
"We've looked at some sales numbers 
and I've been very pleased with the num
bers we've seen in the last few months 
[for the Models 4, 12, and 100]," 
Yamagata said . " They' re all doing 
quite well." 

On the other hand , the man in the 
street doesn ' t think in terms of sales or 
profit figures. Some critics claim that 
Tandy has lost the household-name sta
tus it enjoyed some years ago, as mas
sive advertising and distribution have 
spread the Tl, Atari, and Commodore 
gospel. Has the average buyer been 
trained to equate "personal computer" 
with Apple, ffiM , and Commodore, 
going to department stores instead of 
Radio Shack to shop? 

" I don't think so," Yamagata an
swered. "Our products, such as the 
Model 100, have really made a big im
pact into the market. I don ' t feel we've 
lost that much in the marketplace." 

"I don't think we' re slipping," Juge 
concurred. "Of course, when you get 
into the Atari and Commodore thing, 
you're into a whole different ballgarne, 
because those are being sold through 

the discount houses and K-Mans and 
Toys R Us and places like that. 

"Even though we have 6,500 stores 
in the U.S., that doesn't make quite as 
much noise as 20,<XX> of those stores. So 
the visibility level is certainly different," 
Juge continued. " And there' re a lot 
more players in the market today. I 
think everybody's overlooking that four 
years ago there were just three of us in 
the market and now there are how 
many?" 

Tandy may keep a lower proftle than 
other firms, and the VIC-20 may outsell 
the Color Computer, but Juge cited 
some companies' heavy losses as a rea
son to decisively reject Tl- or Commo
dore-style pricing tactics. "TI is fighting 
for that very low-end market with Atari 
and a number of other folks, and we're 
more than content to pick off whatever 
percentage of that market we've got. If 
there's 10 percent of the market that's 
profitable for us, we'll take it. 

" I don ' t think anybody really knows 
market share figures, " J uge claimed . 
"Who knows? I've seen different fig
ures from different people, and most of 
them are claiming that we're down, 
maybe number seven or number eight, 
in the very low end of the market-but 
when the top three are selling below 
cost, I don't want to be in the top three. 
In the middle bracket, we' re at least 
number two or number three. 

" We have no intention of giving our 
profit away. If we're not going to do 
something profitable in a market, we'll 
get out of it. Believe it." 

Yamagata agreed, saying, "Fortun
ately, our products are sold in our stores 
only and don't have to fight for shelf 
space and compete in price wars. Obvi
ously, we have to be aware of what is 
happening in the market, and we have 
to stay within the price point. We don't 
have to go down and slug it out with 
everybody, though we have to stay 
competitive.'' 

At this writing, Tandy has nothing 
that's directly competitive with this 
fall's new middle-range machines
micros such as Coleco's Adam and 
IBM's Peanut, which promise full 
desktop power at sub-$1 ,<XX> prices. 
Juge admitted that Fort Worth is 
waiting to see the Peanut ("I don't 
think anybody really knows what it's 
going to be yet"), but neither he nor 
Yamagata professed to be particularly 
worried about Adam. 

"I think we'd like to see [the Adam] 

NEWS 

when it comes out, " Yamagata said. 
"We've heard so much about it and 
we've read about it, but to produce it 
and to get people to accept it are two 
different things. People buy not only 
for price, but for quality and support, 
and I think we've proven that we can do 
that. Coleco is going to have to prove 
that they can do that. 

"Frankly, I think the interest in 
Adam is going to be good for the whole 
market," Yamagata concluded . " I 
mean, (people) won' t just rush out and 
buy it first thing; it's a lot of money. 
They'll look around, they'll shop." 

Juge gave Adam even less credit: 
" The Adam is probably going to pick 
up some business that would not other
wise have existed, in my view. I don't 
believe that a single person who was go
ing to buy a business-quality word pro
cessor would even think about an 
Adam . I see it as a competitor for elec
tric typewriters." 

Returning to his mass-versus-class 
merchandising theme, Juge used a 
photographic metaphor to summarize 
Adam's status: " I don't think the 
serious computer vendors are going to 
get excited about it. The K-Mans are 
going to get excited about it, and those 
guys have been selling Marniya cameras 
forever. And Canon continues to sell 
more AE-1 cameras than any other 
camera on the market . . . . There are 
people who want a little more than they 
can get from a down-and-dirty d iscount 
house. " 

In competing with mass micro 
distributors, Radio Shack has t radition
ally emphasized its full product line and 
service support . Both Yamagata and 
Juge said this marketing strategy would 
remain unchanged-that Tandy plans 
to do essentially the same thing, but to 
do it better. 

One change, to be more specific, in
volves software availability. Both direc
tors indicated a commitment from Fort 
Worth to more and better programs, 
with the Model 4's CP/ M as only the 
beginning. 

"Our distribution is ftrm and well 
established," Juge said, "and we plan 
to bolster it and try to cure the problems 
that we've obviously had . Nobody's 
perfect, but we plan to address those 
and try to get better than we are today. 

"(As for software,] I think people 
can see a little change in us. After all, 
we've got CP/M available, if Digital 
ever gets it to us, and of course we're 
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supporting Xenix." (Pressed for news 
of the still-delayed CP/M, Juge said, 
.. It looks tike it' s going to be late Octo
ber, early November. They're having a 
tittle problem getting the bank switching 
right.") 

"And I can teD you that today we're 
working with more outside soft~-are 
vendors, of the quality that are produc
ing major, major software products
for instance, we're bringing out PFS for 
the Model 4 and Model Ill," Juge 
promised. "There are others in that 
class of product that I'm not quite at 
tiberty to talk about yet, but we're going 
to have the software people want, and 
we're going to spend more time talking 
with the outside software folks before 
we announce new products, so we can 
hit the market when we announce them 
with some or all of the new software 
people want." 

.. 1 think we'U become more aggres
sive in producing more software," 
Yamagata said. "I think we all agree 
that software sells hardware, and we 
ha\'t to make whatever is required to seD 
our hardware available on software." 

That statement, turned around, 
might ahnost be a rationale for Tandy' s 
building a 1~bit machine to run today' s 
popular MS-DOS software. Yamagata 
kept silent on the subject, but others are 
talking-some about an 8086 board for 
the Models 12 and 16, others about a 
brand-new computer. 

In the August 8, 1983, lnfoWorld, 
John C. Dvorak wrote, "Radio Shack 
watchers say that the company will 
bring out an IBM-compatible desktop 
within 12 months." Asked for com
ment, Juge didn' t say there wouldn't be 
an MS-OOS TRS-80, though he did say 
that Tandy would not go the Compaq/ 
Eagle/Columbia route: 

"As far as an IBM product, I can 
pretty well assure you that we wouldn't 
come out with just another mM look-a
like. If we came out with something that 
ran MS-OOS, for instance, it would not 
be just another PC machine. 

"If we did anything tike that at some 
point in the future, I think it would have 
tu be with something in mind other than 
just picking up some leavings from 
mM. That just doesn't make any sense. 
I just don't see it. ... I won't say we've 
not been copycats, because traditionally 
in our consumer line we've waited to see 
what's going on, and if something has a 
market we've gone after i1. But we have 
not just gone on and said, 'Build me one 
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like that.' We like to have different 
features, to bring more to the table than 
what's already there." 

As if the prospect of an IBM-com
patible Tandy desktop weren't enough, 
Dvorak and others have predicted that 
16-bit CMOS chips, such as Harris 
Corp.'s new 80C86, will mean a super 
Model 100 in 1984. Ouis Christiansen, 
an analyst with Boston, MA's Yankee 
Group, speculated that next summer's 
new portable will include a 1~1ine. 
SO-column screen, 256K RAM, and 
128K ROM of windowing, multi-task
ing software in a package one-third the 
current tOO's height. 

Such detailed prediction meets silence 
from Fort Worth. Asked about a new 
Model 100, Yamagata said only, .. We 
are looking. We're very pleased with the 
sales of the 100, and we're looking at 
different products to complement it. 
There could be refmernents, or memo
ries could be made larger. We've looked 
at various avenues to make it better, 
and we have on our drawing boards 
ideas to further that." 

"Oh, we've got a few thing<; up our 
sleeves," Juge said . .. We're constantly 
looking at what our next-generation 
products of everything should be. I 
don't think we've brought a product 
out in the last three years that we 
haven' t looked at what its next genera
tion should be even before we've an
nounced it. 

"Obviously, we've had great success 

with the Model 100, so we're looking at 
what the next product should be. I don't 
know when i1 should be out. I don't 
think you'D see it this year; I don't think 
you' ll see it in the next 12 months ... . 
Sure, we're looking at CMOS, but the 
prospect that we'D do something with a 
CMOS IQl6 is highly speculative at this 
point. It could be an 8086; it could be an 
8088 or a Motorola 68(XX)," implying 
that the unit will have 16 bits rather than 
the current 8 bits. 

Fmally, Y arnagata assessed Radio 
Shack customers, agreeing that sophis
ticated programrnm have always ap
preciated TRS-80s-Color Computer 
owners, for instance, seem more pas
sionately attached to their micros than 
are Commodore appliance buyers-but 
adding that Tandy by no means intends 
to become the machine of the loyal 
minority. 

.. 1 think we're going to have both," 
he predicted. "I think you'D always 
have the hobb~; I think he'll always 
enjoy buying and working with Radio 
Shack products. Aho, we would like to 
be in the mainstream of the business. I 
think we still are, and I think we're go
ing to increase. that. 

"I just don't feel that we've k>st 
that much. People are saying that we 
have, but we're not going to d:lan8e our 
strategy any more than we have 
before."• 

- E.G. 

Second-quarter 
reports 
Problems for Atari, Tl, Osborne; 
joy for chip makers. 

In mid-June, when Texas Instruments 
announced an expected loss of $100 

million in i1s second quarter, other mi
cro manufacturers' stocks nosedived in 
a fallout effect (see IJ() Micro, October 
1983, p. 286). When the official figUreS 
were announced, Tl had lost S119 mil
lion or $4.71 per share-including prof
its from other divisions. 1be home com-

puter group lost $183 million, and TI 
and two other companies had combined 
losses of over half a billion dolllrs. 

TI's two partners in trouble ~ 
Mattd Electronics, which reported a 
$24 million second-quarter shortfall, 
and Warner Cooununicatioos' Atari, 
which dropped a whopping S310 mil
lion. By late July, TI became the fourth 
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~·oa & A.. .,.- •·• e~>.< C ~ 1! <t!SOIS 
fntll)' ~' be IIV•tl4b I: 

APP. E PA'I'C 22 !>0 
ARMORED PATROL 23 50 
ASYlUII I, or I 19 !>0 
Al'EN OEFE~SE 16 !>0 
BlACK~CLE ?3 !>0 
C:,JERP llAR 16 '>0 
~RUS~ CRL'~B'f A\ C C~OVP 23 Jf 
CEAOl 'IE 1100 I o• II J8 • 
' · TE S ''JLAICR 28 !>C 
•ioOGGER ' 8 !>C 

HELLF -RE .VARPIOR 31 35 
l~ NAP LA~OEA 23 36 
I.'EA~ ChECHR YAC•I~E 17 !>0 
I.'QRTO~ S FORK 19 00 
Ol f'IPIC OECAT~AlO.'I 2J 36 
PEMTRAIOR 21 !>0 
PINBA.. 16 !>0 
REAR GUARD 19 90 
REGILIA~ Y.OR~' 16 !>0 
RESCUE AT RIGEL 23 36 
RCBOT ATTACK 15 9~ 
SEAORAGON 19 90 
STARCROSS '-'00 I o· Ill 37 16 
STARFIGHTER 23 !>0 
STARflE[T ORIC~ 21 95 
STAR WARRIOR 31 35 
SuPEP ~OVA 1~ 9~ 
TEWPLE OF APSHAI 31 35 
T•E Eli~IN.t.TGR 22 !>0 
T~ESOAY I.'CR•, 'IG C~ARTtRbAt~ 26.95 

To order or for 
i1forrnation call 

In Los Angeles: 
(213) 706-0333 . 

By Modem: 

(~)-~:_~ 
r CALl OUR MODEM lJE I 
I FOR WEEKlY SP£0AL.Sj 
L- -------

..- 473 
31304 VIA COLINAS 

WESTLAKE VILLAGE CA 91362 

·For all your computer pro· 
duct needs, come visit us at 
our new California store. 
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home computer supplier in two months 
to cblqe presidents, and a day's II)SSip 
about the mM Peanut sent TI, Warner, 
~.~~.MdTandy~~k 
down by several points. 

Meanwhile, portable pioneer Os
borne Computer Corp. was finnly de-
nyina deathwatch rumors. while dosing 
one of its two plants and slashing S500 
from Osborne 1 prices. The personal 
computer industry, in case anyone 
hadn't noticed, was shaking. 

At Texas Instruments, President J. 
Fred Bucy joined acting Consumer 
Group Pmlident Jerry Junkins in as-
suming responsibility for the firm's 
computer products. (Consumer Group 
President William Turner resigned, de-
scribing the IDO\'e as "very voluntary" 
and looking forward to Jetting "back 
into the industrial sector" at Automatic 
Data Procasing of Clifton, NJ.) 

Bucy and Junkins' main tasks will be 
to reduct TI's overhead and bring man
ufacturina costs in line with today's 
price structure-"& struct~." Elec
tronic News noted, "TI helped to create 
wah an agressive ~bate program." 

Other manufacturers-even Commo
dore, which has shuffled presidents f~ 
queotly but has remained ahnost alone 
in keeping healthy despite the low-end 
martet chaos-waited anxiously to sec 
whether TI would cut prices stiD fur
ther, dropping its 99/4A to some SSO to 
clear inventories for the 99/8. 

Even 10, said Mmil1 Lynch vice
president TbornM Kuriak, "[TI's] pros
pects are bleak. I don't think there'D be 
a eood martet for the 99/8. It's coming 
in as a me-too for the (Commodore] 64. 
nw market may be saturated by now, 
anyway." 

Tl's other product lines are faring no 
better. ''Delay in availabi&y of peripher
als for the portable Compact Com
puter 40 has caused us to reduce its pro
jected volume for 1983, resulting in 
inventory writeoffs," the company's 
second-quarter report adnUtted, while 
sales of TI's Speak &: Spell and other 
''elettronk learning aids declined from 
their llrcady low lcYel of the first 
quarter.'' 

The desktop Professional Computer, 
which EN reports "is said to hold the 
patat promise for the growth of TI's 
dala systems business," faces an uncer
tain future, too. Stewart Carrell, exccu
IM ~president for corporate devel-
212 • 110 ltlkxO, Noveml»r tlltl3 

opment and marketing, had recently 
been put in charge of the product, but 
resigned-a surprise for Tl, compared 
to Turner's expected exit-and left no 
clear successor. 

Nevertheless, Tl ignored pessimists 
such as Merrill Lynch, which lowered 
its estimate of the fum's 1984 ~ 
and advised clients, "An exit from 
home computers would make us more 
positive." Pointing to its profitable 
business in semiconductors and memo
ry and logic circuits, Tl's report repeat
ed its belief that technological inno
vation, not marketing skill, will bring 
success. 

Judging from competitors' actions, 
that's a minority opinion. Last April, 
Apple hired President John Sculley 
from Pepsi-Cola. Arnold Greenberg, 
president of Coleco Industries Inc., told 
Business Week, "We have always fek 
that marketing is the key.'' And Atari, 
in the wake of President Raymond Kas
sars resignation, hired James Morgan, 
former executive vice-president for 
marketing at Philip Morris, to take the 
reins. 

Looking at Atari's unbroken string 
of quarterly losses and the wreck of the 
vidco-pme industry, Morgan told BW, 
"Atari's strength as a name also tends 
to be its weakness. It is synonymous 
with video games, (so that the comput
er] consumer looks at that name and 
sees 'prne.' '' 

In addition to redefming its image, 
Atari must, like Tl, reduce costs. The 
Warner subsidiary has eliminated full 

computer assembly operations in the 
U.S., turning to manufacturing plants 
and contractors in the Far East. Even 
so, EN says, retailers are unhappy with 
the $199 suggested list price of the low
end 600XL, "commenting that $120 
pricing would be more in order. 

"Atari has still not priced [the three 
other] computers it unveiled~ June,'' 
EN adds, speculating that, "in addition 
to fJgUring out costs in the Far 
East ... (Atari] is waiting to see what fur
ther downward directions home com
puter prices may talc: e.'' 

Two other fums are reportedly con
sidering phasing out their base products 
in favor of more powerful, equally inex
pensive models. Timex, whose new 
lSOO and 2068 are partially made in the 
Far East, is probably.close to dropping 
the TSI<XX>, " which by most accounts 
bas come to a virtual halt in retail 
sales." 

At Mattei, where president Joshua 
Denham ~epped down in favor of Wil
liam Mack Morris, the Aquarius com
puter console may be shelved when the 
Aquarius U, with more memory and a 
fuller keyboard, is introduced. A simi
lar o'Jerlap confuses the relationship be
tween the company's Intellivision II and 
m game machines. 

Mattei, too, is trying to cut overhead. 
Early in July, the Hawthorne, CA, firm 
laid off 2tiO white--collar work
ers-about IS percent of its total oper
ating and adtninSrative staff. 

Moving away from the low-end mar
ket, Tunex and Mattei can sympathize 



Your computer can 
probably do more for 
you than you ongtnally 
thought. And learmng 
to expand Its capabilities 
IS as easy as readtng a 
good book 

SYBEX IS the ptoneer 
of computer book pub
liShing, offering over 60 
tttles developed for 
beginners through ad
vanced They are so well wntten and easy to 
understand that virtually anyone can learn to 
operate a computer in a matter of hours. 

The Foolproof Guide 
to SCRIPSIT Word 
Processing by Jeff 
Berner ($11 95) 
The 1ns and outs of 
SCRIPSIT, theTRS-80 
word processtng pro
gram are explained 
here in Willy, conver 
sattonal style 

"\\bat 
more can 

I do?" 

Your First BASIC Program by Rod nay Zaks 
($9 95) At last a book designed for the first
time computer user who wants to learn how 
to program. It is stmply wntten, educational. 
beautifully illustrated and fun to read. 
Your Color Computer by Doug Mosher 
($12 95)Thistsan Introduction to your color 
computer. complete with cartoons, dia
grams photographs and a BASIC thesaurus 
and command reference sectton. Descnp
lions of avatlable software and penpherals 
make th1s an tdeal guide for those who aren't 
interested tn programming, but who want to 
use their computers right away. 
Mastering VisiCalc• by Douglas Hergert 
($11 95) Begtnning wtth ..... '!'P~~• 
a description of what 
VtstCalc can do for you, 
th1s book provtdes step
by-step explanations of 
each feature It tells you 
how to get the most 
from your electronic 
spreadsheet. for tasks 
rang1ng from planntng 

to examtning proJection 
scencinos. 

SYBEX books are avail
able at bookstores and 
computer stores every
where. For a free catalog, 
mail the coupon or call 
TOLL-FREE 800/ 227-
2346. Prices subject to 
change without notice. 
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with Adam Osborne, who ran into cash 
flow problems when Osborne 1 sales 
stopped dead with the announcement of 
the Osborne Executive in late April. 

While buyers showed interest in the 
$2,495 Executive, with its 7-inch screen 
and promised add-on board for ffiM 
PC compatibility, the two-year-old 
original Osborne became a back num
ber. ln June, Osborne added the Per
sonal Pearl data base manager to the 
S1,79S, S-inch-screen portable's soft
ware package, but dealers continued to 
report slow sales even at discounted 
prices. Kip Garlow, manager of The 
Xerox Store in Chestnut Hill, MA, told 
ISO World that he'd had to drop his 
Osborne l's to $1,095: "It's the only 
way we can move them." 

According to Yankee Group analyst 
Chris Christiansen, it's believed Os-

borne "did not make any money in 
April" and was operating in the red 
through June. By August, the fum had 
started shipping Executives, although 
the PC board, supposed to be available 
within a month of the product's intro
duction, was still not ready. The Os
borne 1, meanwhile, offiCially came 
down to a price of $1,295. 

During that time, the company shut 
down its Monmouth Junction, NJ, plant, 
laying off 89 workers, and dropped 203 
quality control and service staff from its 
Hayward, CA, facility. Spokesmen 
described the closing of the East Coast 
satellite, which produced 200-250 
Osborne 1's daily, as a step to greater 
efficiency; the California plant, "sched
uling production as demand dictates,'; 
can build ~ Executives a day, or a 
fewer number and some l's. 

Reached by The Wall Street Journal, 
Adam Osborne said that demand for 
the older model fell off sharply since the 
Executive's debut, but that Executive 
sales also slowed and inventories of that 
machine had increased. "The whole in
dustry ~ in something of the doldrutru," 
the company's chainnan and founder 
claimed. "What's happening is, we're 
seeing some summer softening.'' 

Analyst Christiansen rejected that 
tl~eory, saying that Osborne, which 
"miscalculated the life cycle" for the 
first machine and then "never figured 
plans for the Executive would go that 
far awry," would "never regain its 
place as the industry leader." Christian
sen commented to ISO World, "I don't 
see a summer slump affecting Kaypro 
or Compaq sales.'' 

With red ink and laid-off workers 
seemingly everywhere, there were still a 
few micro success stories to be seen. 
ffiM kept second-guessers buzzing with 
rumors about its bargain-priced Pea
nut, and Apple Computer Inc. cheerful
ly reported an 87 percent increase in 
sales and a S9 percent boost in profits 
for the quarter, with accelerated pro
duction of the lie and on-schedule ship
ment of the first Lisas. 

Apple also held its own in the gossip 
columns, with the return of Apple I and 
II designer and Us Festival sponsor 
Steve Wozniak to the company. Woz
niak, who left Apple after a plane crash 
in February 1981, told lnfoWorld he 
was happy to be back: "It's very friend
ly-going out to dinner with engineers, 
talking about which ideas make sense 
for a product, what should be compati
ble, what should be standard." 

While Info World's Paul Freiberger 
reported Wozniak "modestly says he is 
just dabbling in a few simple projects 
for the Apple II and Ill," Woz told 
both /W and Micro&ope that he is 
thinking about a new computer. The 
latter magazine claimed it would be "a 

r==========================::::::J cheaper machine, with fewer parts," and more Lisa-style software; Freiber-
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ger quoted Wozniak as musing over ul
tra-high-resolution color graphics, 
"where in an icon every pixel has a dif
ferent color." 

As for the short-term future, specula
tion about Peanut and Mcintosh-to 
make way for which, retailers whis
pered, Apple lie prices might go under 
$1,<XX>, perhaps as low as $700-com
bined to steal some of the thunder Co-

1......-- ------------------------__j leco had started with the announcement 
214 • 80 Micro, Novem~r 1983 



of Adam. Vendors wondered whether 
Adam's tentative $600 price would 
leave them any margm for profit, 
whether different versions would ap
pear with and without the Coleco Vision 
game module, and whether the system's 
inexpensive daisy-wheel printer would 
bear up under heavy use. 

A Sears spokeswoman told Electron
ic News, "We're still analyzing and re
viewing [Adam) at this point. In the last 
three months, [computer) demand has 
been less than anticipated." Echoed 
Child World's vice-president of market
ing, Jack MueUer, "We haven't made a 
decision (on Adam) yet. We' re trying to 
ftgUre out where the margins are. We 
don't need a $600 loss leader." 

By mid-August, Coleco stock slipped 
to $30 a share from its June high of $65, 
and a Wall Street securities analyst told 
80 Micro, "Wall Street is betting heavi
ly that Coleco is going to go down." In
vestors, the source said, were growing 
anxious about Adam's being late, miss
ing its September debut or even some of 
the Christmas market; in addition, pes.. 
simists pointed out that only one Adam 
had ever been seen-the one Coleco dis
played at . the Consumer Electronics 

Show in June. 
Put options-what people buy when 

they think a stock is going to de
cline-were hot properties, the analyst 
continued : "You cannot buy a put op
tion on Coleco now. People are just 
waiting for Coleco to die so they can 
collect on their put options." 

Coleco, for its part, expressed confi
dence in its product and pricing, com
paring pre-introduction talk to the nay
saying that preceded Coleco Vision's 
debut last year. President Arnold 
Greenberg said in August 16's Boston 
Globe, "We take a certain pleasure in 
being the company others say can't do 
it, making the product others say can't 
be made. For us the joy is in holding the 
trump card, knowing that in 30 days 
Adam will speak for itself." 

Fmally, there was unshadowed pros
perity among chip manufacturers. 
Intel's profits tripled in the second 
quarter on a 20 percent boost in reve
nues, while National Semiconductor 
Corp.'s revenues climbed 13 percent. 

And Harris Corp. might be a nan1e to 
remember. Working with Intel, the 
muucomputer and communications 
flJlll introduced the 80C86, a CMOS 
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version of the wildly popular ~ 
16-bit microprocessor, which requires 
only 10 percent of the power, can oper
ate over a broader temperature range, 
produces less heat, and is less sensitive 
to electromagnetic noise than the 
original. 

Besides selling 80C86s-the frrst cus
tomer is reportedly Japan's Kyocera 
Electronics, makers of the TRS-80 
Model 100, which promptly led col
unmists and analysts to predict an im
proved, ffiM-compatible Tandy por
table by late 1984-Harris announced 
its intention to acquire Lanier Business 
Products, slugging it out with Wang 
and DEC in the office automation 
arena. 

As the industry's most hectic summer 
drew to a close, talk of Adam, Peanut, 
Mcintosh, and 80C86 portables was be
ginning to replace talk of corporate 
chaos. The consensus seemed to be that 
some companies might not see next 
summer, but that the survivors would 
offer impressive products- that, with 
computer makers jockeying for posi
tion, the consumer would come o ut 
ahead.• 

-E.G. 

Oklahoma modem blues 
Southwestern Bell raises the ante. 

The local telephone company sees 
I it as a matter of enforcing the rules 

on the books, but worried sysops see it 
as Oklahoma's secession from the Net
work Nation. ating a 1965 tariff 
designed for business data transmis
sion, Southwestern Bell has assigned a 
different service rate-in effect, a 500 
percent monthly increase-to anyone 
who connects a computer and modem 
to a residential phone line. According to 
Norman, OK's Robert Braver, presi
dent of the Oklahoma Modem Users 
Group, the Information Terminal Ser
vice tariff "for aU practical purposes 
prohibits non-commercial, hobbyist 
modem use," boosting customers' rates 
from $8.95 to $45.90 monthly. Touch
Tone charges increase from $1.25 to 
$3.50. 

1De higher rate applies to "customer
provided data transmitting and receiv-

ing equipment that process[es] data 
and/or perfonn[s] calculations," the 
tariff says. "Examples of data transmit
ting and receiving equipment would in
clude computers, associated buffering 
devices and/ or concentrating devices with 
store and forward capabilities located 
on the same or different premises.' ' 

Braver discovered the tariff the hard 
way, seeing his bill skyrocket after the 
company found him on-line. In the 
words of Southwestern BeU spokesman 
Walt Beiter, "We had an incident arise 
where we had some phone work to do 
on a customer's line here in the 
Oklahoma City metro area, and discov
ered that he had terminal equipment on 
the line, and applied a rate that we've 
had on our tariffs since the 1960s and 
that applies to terminal hardware." 

Since then, Braver has been protest
ing and raising publicity via fe llow 

e-mailers and the news media. General
ly, he feels the tariff is o bsolete; 
specifically, he wonders why it's risen 
from obscurity only now. 

"It's a 1965 tariff, and why they're 
enforcing it now instead of earlier I 
don't know," Braver told 80 Micro. 
" It's outdated. It really doesn't apply to 
anyone anymore, including business, 
because any business that's transmitting 
data these days is probably using a high
speed modem o n their own dedicated 
line." 

Southwestern Bell agrees. A com
pany spokesman, while defending the 
surcharge, admitted to The Wall Street 
Joumafs David Stipp, "Technology 
has son of surpassed some of the tariffs 
we have on ftle ." 

Interviewed by 80 Micro, Southwest
em's Beiter said, "We're aware that this 
tariff that's been lying out there in the 
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books for 20 years needs to be redesigned. 
While the tariff doesn't mention busi
ness or residential usage, the thinking 
[behind it] was really business and 
heavy line usage, and of course the situ
ation has changed. We're in the midst 
of a rate application in which we're do
ing a number of new rate designs, and 
we're going to redesign that tariff in our 
new rate application." 

Oklahomans won't see the revised 
tariff until this fall at the earliest, after 
Southwestern's application has made its 
way through hearings and gained the 
approval of the Oklahoma Corporation 
Commission. 

"We've had one rate hearing so far," 
Beiter said, " at which different people 
gave their sides, and one group that was 
heard from was these computer users 
and home terminal users. We said at 
that time in front of the commission 
that we recognized that we had a prob
lem with the tariff and we were going to 
do something about it." 

As to what lnformat.ion Tenninal 
Service's replacement will be, Beiter 
said, "We haven't come up with the 
kind of rate we' re going to apply, but 
we're looking at some kind of usage 
rate. We're looking at a new tenninal 
equipment or terminal rate approach, in 
which the charge applies to how much 
you use the line. We're going to update 
that tariff and change it one way or the 
other for sure." 

Though the new rate might involve 
time spent on-line rather than a flat 
$45.90, that still means extra costs for 
modem users. Beiter defended the dif-

ference, saying, " It 's not an increase. 
We're talking about two different rates 
in effect. O~e applies to basic home ser
vice and the other applies to terminals 
on the line." 

The news that Southwestern Bell was 
enforcing an antique tariff coincided 
with the approaching breakup of 
AT&T, which will separate lOcal from 
long-distance companies and force the 
former to look for new sources of rev
enue. However, Beiter insisted, South
western's policy was nothing new: 
" When we're aware of that type of 
equipment being on the line, it's always 
been enforced. Any time we're aware of 
a piece of equipment being on the line, 
we apply the rate that needs to apply." 

But Braver takes a more suspicious 
view. While several states, including 
those served by Mountain Bell and 
Southern Bell, have similar tariffs, 
Braver pointed out, the present con
troversy "is only Southwestern Bell and 
it's only here in Oklahoma. The [gov
erning] commissions are only statewide. 
Apparently they thought they could get 
away with it in Oklahoma." 

Can users get away with owning a 
modem? Direct-<:<>nnect buyers are sup
posed to notify the local phone com
pany of their purchase, and Braver 
claims keeping any modem secret is im
possible: " If you have an acoustic 
modem you don't have to tell them, but 
they know every time you put your mo
demon line. Any time you put a foreign 
tone on the phone line of a certain dura
tion or quality, it's recorded. This is to 
record toll fraud. They're not doing 

anything with it now; they do have the 
capability to start doing neat things with 
that information, as they admitted in 
The Wall Street Journal." 

Actually, Stipp's article read, " The 
telephone company doesn't try to dis
cover who is transmitting data over its 
lines, says a Southwestern Bell spokes
man." It then quoted Lee Selwyn, a 
telecommunications expert with the 
consulting ftrm Economics & Tech
nology Inc.: "It' s not hard technolog
ically for the phone company to 
monitor the lines, but whether that's an 
illegal invasion of privacy is difficult to 
tell." 

For his part, Beiter dismissed 
thoughts of modem paranoia: "We're 
not out making any search trying to 
check back to see who may or may not 
have terminals on their line or anything 
else. We're not going back in the 
records to do a witch hunt on it.'' 

Meanwhile, Braver's group is acting 
as a lobbying organization, relying on 
press attention and perhaps a lawsuit to 
stop Southwestern. " We're trying to 
raise funds to initiate some legal pro
ceedings," Braver said. " We haven't 
retained an attorney yet, but hopefully 
we'll be moving in that direction very 
soon. 

" This has sort of turned into a test. If 
they get away with it here, there's no 
doubt that they're going to start apply
ing it in other areas. If nobody does 
anything about it , or if we try and fail , 
I'm afraid it's going to be open season 
on modem users in the U.S." • 

-E.G. 

PULSETRAIN .... II ..... 11 .... 11 .... 11 .... r 
Keeping it in 
house 
,.....-r----, What's the 

largest adver
tising agency 
west of the 
Mississippi 

==:;:._-....J River? No, it's 
not some swank Los Angeles 
flnn, producing ads for a 
dozen famous companies. In 
fact, the agency has only one 
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client. It's Radio Shack's ad
vertising division, taking the 
entire third floor of the 
19-story Tandy Center One 
tower in Fort Worth, TX. 

According to Computer & 
Electronics Marketing, the 
Shack's in-house effort-145 
people spending S 160 million 
a year-is the biggest of its 
kind in the U.S. Radio 
Shack, one of the 20 largest 
advertisers nationwide, is the 
only company to prepare its 

own copy and commercials. 
The industry journal Adver
tising Age could fmd only 
one other private advertiser 
among its top 100. 

Such a policy defies con
ventional wisdom. Don Am
buhl, senior vice president of 
the American Association of 
Advertising Agencies, told 
C&EM's Herbert Swartz that 
in-house advertising, espe
cially for large companies, is 
" foolhardy." While the cost 

of mounting a campaign may 
be less than an agency's 15 
percent commission, Am
buhl said, "When one share 
point can be worth millions 
of dollars, saving $100,cxn
or even a few hundred 
thousand-is illusory. " 

Beside, Arnbuhl claimed, 
an agency's talent is ener
gized by working o n different 
products for different com
panies. " In-house advertising 
can' t attract the best peo-



YOU'Ve cot 

TOTAL ACCESSN 
TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! . 

II, IBM PC & Tl 
AEROCOMP DISK DRIVES 
External drives for TRS80 Mod. I or I 
99/4A ate complete with power supply & enclosure. 

40 Track Single Side (Tandoo) .. 
40 Track SS 'Hppy" (MPI) . . .. 
40 Track Dual Head (TandOIVMP 
80 Track SS (MP1) .......... . 
80 Track SS "Fiippy" (MPI) ... . 
80 Track Dual Head (Tandon) .. 
Color Computer AdO-On 
Drives (2nd & 3rd) .. . . . ..... . 

8" EXPANSION BOX 

....... $199 

........ 239 
I) ...... . 279 
........ 299 
. . . . .. . . 329 
..... ... 379 

. ....... 199 

Complete system with power supply & fan 
(slimline) 
Two 8" Single Side ... .. . .. .... ... . .. $699 
Two 8" Double Side . . .............. .. 849 

*All New! Half-High Drives 
Available Now. Call For Prices. 
BARE DRIVES 
Internal drives for TRS80 Mod. Ill, IBM PC & Tl99/41 
(contro:ler reouired) 

40 Track SS (Tandon) ... . . ... . . .. . .. $169 
40 Track Dual Head (TandorVMPI) ....... 249 
80 Track SS (MPI) ................... 269 
80 Track Dual Head (Tandon) ...•••... . 339 
8 inch Single Side Thmline . . .. . . • .... .. 260 
8 inch Dual Head Thinline ... . .• • . . . ... 375 

MODEL Ill DRIVES 
Complete internal drive kits with 40 track drives, disk 
controller, power supply, aN hardware & cables. 

Drive Kit Only (no drives) ..•. $199 
One Drive System Kit. . .. . .. . .. .. .. . .. 369 
Two Drive System Kit •...• . . • .. 539 

MODEL I DOUBLE DENSITY 
CONTROLLER 

AEROCOMP " DOC" . . ... . .. . . . $99 
AEROCOMP "DOC" w/LDOS ..... . .. ... 169 
AEROCOMP "DDS" ........... . ...... . 49 
(Double dens. data separator for Percom 
Doubler. LN Doubler or Superbrain 
AEROCOMP "SDS" . . ......... .. . .. . . . 29 
(Single dens. data separatOI) 

MISCELLANEOUS DRIVE STUFF 
TRSDOS 2.3 Disk & Marual ...... . .. .. $20 
LDOS (Mod. I or Ill) .................. 119 
NEWOOS/80. 2.0 (Mod. I or Ill) ......... 129 
Diskettes ( 1 0 in library box) .. . . . . ..... .. 23 
MX80 Ribbons ....................... $9 
Drive Power Supply & Enclosure (5.25") .. . 59 
2-Drive cable ................... : . . . . 24 
4-Drive cable ...... . ..... . ........... 34 
Extender cable ................... .... 13 
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IVIICRO 
$1299 

64 K CP/M 2.2. two 5ef'ial ports 

DECISION 
MBASIC - WordStar - Logicalc 
BaZic - Correct-IT 
12" Green Video 80 x 25 
Double Density (2001<) Drive 

-ACEiOOO broUJet . EPSON FX-80 
Uses APPLE Software EM· I Electronic 
Call. it may be $999 

Typewriter 
Choose 

cheaper by now Either One 

TR5-80 SPECIAL EQUIPMENT 
80 x 24 Video Board for the Model Ill. . . $199 
112K CP/M 2.2 for the Model Ill. ...... $399 
16K Memory, 200nsec, Guar 1 yr .. .. . 8/$12 
64K Memory, 200nsec, Guar 1 yr ..... 8/$48 
12" Green Phosphor Monitor . . .... . ... . $87 

SOFTWARE 
Super Ut~ity Plus 3.0 by Kim Watt ... . . . $59 
Alcor PASCAL. Model I or Ill ........... 169 
P&T CP/M for the Mod II ............ .. 159 
P&T CP/M for the Mod 16 ............. 189 
P& T CP/M for the Hard Disk . .......... 199 
All SNAPPWARE . ....... .. ... "10%' ' 0FF 

I have lots of other software. Call me now lor your 
needs. All at discount 

MEDIA & SUPPLIES 
8" disks SS DbiOen, Guar. Forever . . . ... $29 
8" disks OS Obi Den. Same Guarantee ..... 39 
5" Flipsort, holds 75 disks .............. 19 
8" Flipsort. s.ame deal .................. 29 
5" Library boxes ... ..... ... . ..... .. $2.50 
8" Library boxes .. ......... . ....... $3.50 
5" or 8" Head cleaning kit . . . . . . . . . . . . . . 9 
Tractor paper, letter size 2900 sheets . .... 25 

LNW COMPUTERS 
128K LNW-80 Model II, Both NTSC & RGB 
outputs. RS232 and parallel printer port 
Uses both 5" and 8" drives. Works on aU 
known TRS-80 DOS'S. Comes with 
OOSPLUS. Also works with CP/M 2.2 
which is included at no extra cost Now 
a FREE 12'' GREEN PHOSPHOR 
rronitor and cable included. AH for 
the low price of . . .. . ... .. . . .. ..... $1695 

HRI PRINTER 160cps FriciiOI'JTract()' ($32 Option) 
10,12,16.5 cpi 

$799 + Ooublewide $569 6.8.12 lpi 

PRINTERS & OTHER ACCESSORIES 
ANADEX OP-9500A or 9501 A . . . . . . $1239 
ANADEX DP-9620A. 200 cps .... . . . .. 1399 
ANADEX WP-6000, 284 cps, NLQ ..... 2695 
PROWRITER. 120 cps, 10" FrictiorVTractor- 375 
PROWRITER 2, 120 cps. 15" FriC/Trac ... 669 
STARWRITER F-10. 40 cps Daisy Wheel.1250 
PRINTMASTER F-10. 55 cps Daisy .. .. 1499 
Rutishauser Bidirectional Tractor .. ...... 199 
Rutishausef' Sheet Feeder ... . . .... ..... 895 

PERIPHERALS-
32K LNW Expansion Interlace w/RS232 .• $329 
Mod Ill RS232 complete. ready to instal .. . 79 
Signalman Mk I Modem 300 baud, 
direct connect. ... . . . ........ . . . . ..... 89 

Please add $5 handling ch<rge to al orders under $24 

ORDER NOW! 
TOLL FREE 
800-527·3582 

Write or call Toil free lines are lor orders only. T e.xas 
residents caM 214/458-1966 and deruct $2.00 from 
your order. II you need technical information or service 
use the Texas runber. Prices are Slilject to change 
without notice and are rna~ order only. I accept VISA 
or MASTERCARD. you can send a check or money 
order (allow a couple of weeks lor personal or 
COflVCIIlY checks to clear) or order COO (cash, 
certified check or money order only). Shipping is not 
included unless otherwise indicated Please add $5 
hand~ng charge to all orders under $24. Texas orders 
add 5% tax. No tax added on shipments outside 
Texas. Order up - I need the money! 

TOTAL ACCESSrM 
P.O. BOX 790276 
DALLAS, TX 75379 
214-458·1966 ..-81 

NEXT DAY SHPMENT on 1111 in stock Merchllnclse. 
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PULSETRAIN .. t 1 .... 1 ..... 1 11 .._II.._ r 
pie," he said. "There is sim
ply better compensation and 
more opportunity and poten
tial on the agency side. The 
professional rewards are 
greater, as are the chances for 
personal growth." 

In Fort Worth, Bernard 
Appel isn't buying that. Said 
Appel, Radio Shack's execu
tive director for marketing, 
"I disagree that we don't get 
the same inteUectual ferment. 
There are creative people 
here from all over the United 
States. And I spend more 
money in my single divi
sion-what I'm handling 
right now-than most agen
cies do with 15 clients. 

"Agencies out there are 
handling several different 
products for several different 
clients," Appel said. "WeU, 
I'm handling several differ
ent products also-even 
though they all come from 
one client. (And) when 
you're working on a single 
account as we are, you stan 
to build up a loyalty to the ac
count-much more so than 
you would if you were work
ing on 10 separate ones." 

Also, Appel pointed out, 
Tandy's copywriters, anists, 
and TV producers have extra 
incentive: "Most of us are 
stockholders in the company, 
so obviously everything we 
do is going to be reflected in 
sales and profits." 

Does it work? Tandy's 
general advertising ~ager, 
Mike Wood, told Marketing 
& Media Decisions that Fort 
Worth's minimum goal "is to 
achieve 60-percent coverage 
of any market that we're in ." 
To do that, Radio Shack 
buys space in I,<Wi!O news
papers a year, produces an 
annual catalog, monthly gen
eral flyers, and bimonthly 
C.omputer Center flyers, and 
dips into TV and magazine 
advertising. The result, over 
the last five years, is a net 
sales rise for Tandy of 92 per
cent, with Radio Shack ac
counting for the lion's share. 
211 • 80 Micro, NovemlHJr 1983 

"In short," Swanz con
cludes, "Radio Shack's ad
venture may not be for every
one-maybe, alas, just for 
Radio Shack-but no one in 
Fort Worth is complaining." 

The last word 
in software 

::s~~:: 
come a fact of 

,.,;:.;~=~~~~~ ,.---........., Since 1978, the 
1 Dutch Broad-

~ing Corp., 
NOS (Neder-

~~@E!] landse Omroep 
c:: Stichting), has 

life, Lassen · 
Software of ~~~~~~~ 

canied nonprofit software 
publishing to its limit. Not 
only has the Netherlands net
work created an "Esperanto" 
version of Basic compatible 
with 17 different computers, 
but it sends Basic programs 
over FM and medium-wave 
radio. 

Chico, CA, is 
ready to make the IBM PC a 
fact of death. Personal 
Lawyer/Wills, a new $50 PC 
program, uses infonnation 
about your relatives, estate, 
and last wishes to create and 
print a will and testament 
that's legal in 49 states. 

According to lnfoWorld's 
Tom Shea, the program asks 
as many as 80 questions, be
ginning with your name, ad
dress, and marital status, and 
going on to where you want 
the executor to dispose of 
your ashes if you want to be 
cremated. Its proprietary 
software technology, calJed a 
"text builder." incorporates 
your responses into blocks of 
standard legal language 
stored on disk. 

"The language," Shea re
ports, " is detennined by the 
user's personal circumstances 
and by the state he lives in. 
The length of the will can 
range from seven to 20 
paragraphs.' • The fmished 
will is printed inunediately. 
rather than being saved to a 
text me where non-lawyers 
could make invalidating 
changes. Signed and wit
nessed, it is a valid legal docu
ment in every state except 
Louisiana, whose system is 
based on the French Napo
leonic code. 

Lassen Software president 
Frank Holt, while admitting 
the program "certainly 
doesn't fit the needs of every-

New IBM PC~ "Being of 
sound mind and mlcfo .. . " 

one," claims "it should satis
fy the needs of about 95 per
cent of the population," as 
long as users' estates aren't 
too complex. 

Attorney Doug Jacobs, 
who originated Personal 
Lawyer/Wills, reassures PC 
owners that its use does not 
constitute practicing law 
without a license. "The pro
gram is meant to bridge the 
gap between going out and 
buying a book about wills 
and then using the book to 
write your will, and going to 
your attorney," he con
cludes. 

Jacobs told Info World that 
he plans additional packages 
such as Personal Lawyer/ 
Leases and Personal Lawyer I 
Temporary Olild Guardian
ship. The wills program's 
documentation, meanwhile, 
includes a humorous sample 
will demonstrating how Star 
War.s swashbuckler Han Solo 
disposes of his light saber and 
other property; Jacobs may 
need to consult 20th Century
Fox and Lucasftlm about 
Personal Lawyer /Copyright. 

When the NOS show 
''Hobbyscoop' ' (pronounced 
"Hobbysco~" in English) 
transmitted its rust computer 
program, producer Hans 
Janssen remembers, "many 
listeners wrote to ask if there 
was something wrong with 
their radio receiver. " Apple, 
Exidy, Pet, and TRS-80 own
ers took turns on the weekly 
broadcast, each group trans
mitting machine-readable 
data once a month. 

However, the CLOAD
like sounds didn't thriU gen
eral audiences; two of the 
machines' slow baud rates 
meant "up to eight minutes 
of objectionable noises" per 
show, and cassette interface 
systems proved "rather unre
liable." To simplify the pro
cess, radio amateur Klaas 
Robers developed Basicode, 
a standard protocol for stor
ing and retrieving Basic pro
grams from cassette, in 1982. 
An improved version, Ba
sicode-2, has been used on
air since January 1983. 

In addition to the four 
original machines, Basi
code works with BBC, DAI, 
Heath, OSI, Philips, 
SWTPC, and CP/ M micros. 
NOS makes machine-lan
guage translation programs 
available for each model; a 
few (such as the TRS-80 
1/ 111) also require a simple 
hardware interface. 

Basicode supports some SO 
instructions, forming a sub-



wiTH liRProTM 
THE PROFESSIONAL INCOME TAX SYSTEM. 

TAXPRO DOES MORE. 
Five years of successful use 
and system improvement 
has pushed TAXPRO far 
beyond Form 1040 and its 

supplemental schedules. This versatile system 
also totals W-2s, computes FICA overpayment, 
calculates tax alternatives ... even prepares 
client b1lhng. 

TAXPRO IS INTELLIGENT. It analyzes 
the client's tax picture, suggests the best 
route to go. Determines eligib1ltty for special 
forms such as minimum 1 
maximum tax, income 
averaging, to name a few. 

TAXPRO IS EASY. 
Because it follows the tax 
forms line by line. Taxes 
are automatically figured, 
entered everywhere they 
apply. Change any entry, 
and all relevant data is 
automatically revised. 
Produces a printout that 
exactly fits 1040 and 

IRS-approved schedule forms. 
TAXPRO IS GUARANTEED. We stand 
behind TAXPRD completely. Full, no-charge 
support through the tax season. Inexpensive, 
yearly system updates. Over 5 m1llton 
returns prepared w1th no reported errors. 

TAXPRO BUILDS PROFITS. The door is 
open to higher prof1ts than you have ever 
enjoyed. Double, tr1ple, or quadruple your 
output; pay for TAXPRD and the computer 
in one tax season. 

If you do 1ncome tax returns, you need 
TAXPRO, the truly 
professional, computerized 
income tax preparation 
system. 

Look into it today. 
Contract Serv1ces 
Associates, 
706 South Euchd, 
Anaheim, 
California 92802, 
(714) 6354055. 

45-PAGE DESCRIPTIVE 
SYSTEM MANUAL· $7.50 

(§d CONTRACT SERVICES ASSOCIATES ~ea 
Improving the bottom line. 



PULSE TRAIN ..... 
set of standard Basic. Since 
different machines do the 
same things in different 
ways, line numbers below 
100) are reserved for stan
dard subroutines contained 
in the translation program 
(GOSUB 100, for example, 
clears the screen-CLS to 
Radio Shack users, HOME 
to Applesoft) . Other rules 
govern variables use, line 
length, and so on. 

Programs are broadcast by 
NOS at 1,200 baud. " Hobby
scoop" airs Sundays at 1810 
Greenwich Mean Time in 
winter, 1710 GMT in sum
mer, on medium-wave 747 
KHz; the show's computer 
segment (around 1840 or 1740 
GMT) includes short explana
tions in English. Listeners in 
Denmark, Belgium, West 
Germany, and southern Brit
ain report bug-free loading. 

For worldwide audiences, 
Radio Netherlands' English
language program, " Radio
Activity," currently carries 
Basicode programs to the 

U.S. , Canada, Australia, 
Sweden, PacifiC islands, and 
parts of Africa and Asia. 

Information on Basicode, 
including shipping prices for 
a handbook (in Dutch and 
English) with translation pro
grams on cassette, is available 
from "Hobbyscoop," P .O . 
Box 1200, 1200 BE Hilver
sum, The Netherlands. 

Computer chic 
Those of us 
who spend our 
time with mi
cros sometimes 
forget the tinsel 

'-'-----'-----' and glamour 

of the outside world, and 
don' t pay attention to the 
latest trends in European 
fashion. WeD, while our backs 
were turned, fashion has come 
looking for us. 

Elisabeth de Senneville, 
"descendant o f Charlemagne 
and daughter of a Count," is 
the newest star in Murjani In-

Monster merger 
gossip 

• No sooner does someone start a rumo r that CP/M is 
dead, beaten by Microsoft's MS-DOS, than a new ru-
~ r:Jl ~ mor claims that DIGITAL R& 
LS LJ\J ll2.J SEARCH INC. is making a co me-

back, working with VisiCorp on 
["C)) '\Vll?~ ~ combining Concurrent CP 1M with 
~ V U LS~ the VisiOn integrated software sys-

tem. The hottest rumor of all, ac
cording to the Yankee Group's Chris Christiansen, is that 
DRl and VisiCorp are planning a merger, making the 
resulting fiiTTl the largest software company in the world. 

• Maybe their Ataritelline will save Atari after all: While 
the low-end micro market is in shambles, Tandy expects to 
prosper in the post-AT&T TELEPHONE business. After 
the success of four prototype stores in Texas and Kentucky, 
Radio Shack will open another 21 Telephone Centers in the 
next few months. 

According to President John Roach, the Fort Worth, Dal
las, Louisville, and Lexington stores- which emphasize 
phone systems with two to 16 incoming lines-have attracted 
"an enthusiastic response from both business and residential 
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Elisabeth de Sennevllle's com
putet' sportswear. 

temational Ltd.'s stable. The 
former House o f Dior ap
prentice's designs for the fall 
season, Murjani beams, 
"blend computer technology 
with innovative color," using 
computerized graphic and 

newspaper prints rather than 
mundane patterns. 

Says de Senneville, "I have 
a passion for computers. To
day, even children are learn
ing to use them. I am the op
posite of high fashion. My 
co mputer prints are mass 
art-an image of our times." 

The designer's " image of 
our times" combines high 
tech and the punk look. "She 
has reinterpreted such great 
classics as the sweatshirt with 
her inimitable Gallic sense o f 
humor," declares a Murjani 
press release; her sweatshirt 
and slacks, emblazoned with 
newspaper type and bit
mapped graphics, are a class
ic $48 apiece. For " Dallas" 
fans, an oil-derrick-print 
blazer, " irreverently using 
Burberry raincoat fabric as 
the background," costs $150. 

The authoritative Women's 
Wear Doily quotes de Sen
neville as calling her collec
tion "easy wear for all mod
em life," but "with more 
jo kes."• 

consumer markets." Of the new stores, II will be start -up 
operations, while 10 will share space with existing Computer 
Centers. 

e Meanwhile, mM completed its purchase of I ~ percent 
of Santa Oara, CA's Rolm Corp., a maker of PBX and o th
er telecommunications equipment. And, proving that the 
computer/ phone cash-in goes both ways, ISO World reports 
that Western Electric Co., not AT&T Info rmation Systems 
(formerly American Bell), will produce the first micro from 
an AT&T company-a Unix-based desktop system with bit
mapped graphics, expected to debut in November. 

• Since 8Us New Products section is reserved for TRS-80 
items, End Bytes has the honor o f mentioning Glenn and 
Marilyn Borchardt's Compupak , an oversized BACKPACK 

.for carrying Osborne, Kaypro, or similar portable comput
ers. Explaining the need for a $139 satchel to handle hefty 
micros, San Francisco scientist Borchardt says, " If you carry 
an Osborne for more than a block or so, your arm just gets 
tom out of its socket." 

On the other hand, Karen Klein of JMM Enterprises-an 
Enunclaw, WA, company that makes Osborne over-the
shoulder bags-told the Boston Globe, "I don' t know of 
many executives who carry their Osbomes o n camping trips. 
I' m sure they would want a more professional image, such as 
a very large briefcase, not a backpack." 

• Micros are making headway OVERSEAS, says 
Computerworld' s " International Report ." Japan's Elec-



tronic Industry Development Association expects personal 
computer shipments to double in the next two years. In 
Spain, Commodore's chief says his flrm's lead in micro sales 
is threatened by a pincer movement from Apple and IBM. 
(Hispano Electronica S.A., the exclusive wholesaler of 
TRS-80s in Spain, has suspended payment to suppliers and is 
thought near bankruptcy.) 

StatPac™ 
As for Europeans' attitude toward micros, a poll by West 

Germany' s Society for Mathematics and Data Processing 
says that 73 percent of persons surveyed equate data process
ing with progress. Unfortunately, 74 percent also connect the 
idea of computers with unemployment. 

Statistical Analysis Package 

The NEW update is now available 
and is supported by the Authors! 

Improved features include: 

• 5-30 times faster • A new flrm, BackUp-80, intends to offer SER
VICE-in .application advice and troubleshooting, not 
maintenance and repairs-to users of TRS-80 hardware, 
software, and peripherals. RS owners interested in on-site 
setup and training, or a telephone assistance subscription, 
can contact BackUp-80 at 160 N. Main St. , Randolph, MA 
02368, 617-963-2280. 

• multiple printing options 
• better analyses printouts 

\us ~ P...;...- All the benefits StatPac has 
become famous for! 

StatPac (similar to mainframe SPSS · ) is 

• Another new business shows the extent of today's 
micro SPECIALIZATION. Softmart-The PC Software 
Store, located in downtown Philadelphia, sells only soft
ware, only for IBM PCs and PC-compatibles. 

• The multiple-choice moguls at Princeton, NJ's 
Educational Testing Service have added PASCAL to their 
curriculum: In the spring of 1984, high school students will 
be able to take an Advanced Placement test in computer sci
ence, focusing on the structured programming language, for 
college credit. AP Pascal joins a long list of honors courses in 
English, physics, history, and other subjects in secondary 
schools nationwide. • 

the one c omplete data manager and 
s tatistical analysis package you'll eve r need. 

Walonick Associates 
5624 Girard Ave. So. 

Minneapolis, MN 55419 

(612) 
866-9022 

~90 

·SPSS os a l oademark of SPSS. Inc 

TRs-80 Modell is alive and well at the Micromint. 
We stiU have the expansion interfaces you need! 

Diek-80 

•• •...illijliiin•ion Interface 
The Disk-80 Expansion In terface is the 

As featured in Ciarcia's Circuit Cellar 
Byte Magazine. Marcil 1981 

Reviewed in Marcil '82 " 80 Microcomputing" 

DS KOI 01sk·80 Expansion Interface 
Wllh 32k RAM A & T . $330.00 

OSK02 Otsk-80 Expans110n Interface 
With 32k RAM & Printer Port 
A & T.. .. . .. .. . .. .. . 380.00 

DSKOJ Otsk·80 Complete K11 With 
32k RAM & Pflmer Pon . . 275.00 

DSK04 Oisk ·80 Bare Prtnled 
C1rcuit Board 48.00 

DSK05 Printer/ Power Supply 
C~rcu1 1 Board 16.00 

perfect peripheral lor converting your TRS·BO 
Modell into a professional computer system. 
The Disk .SO controls up to lour 35 to 77 track 
mini·disk drives, and contains a hardware data 
separator which substantially inc reases the 
reliability of data transfers. Attaches to the 
CPU/Keyboard connector and c omes complete 
with mini-disk con t rOl ler, 32K expans1on 
memory, power supply, o ptional Centronics 
compatible printer port, real time clock and 
buffered bus expansion connector. 

"Re~iewmg Oislr:·BO is almost incongruous, 
because any comments can be summarized 
with the sentence, " It works." Dennis Bathory 
Kitsz, 80 Microcomputing, March 1982. 

All Interfaces are RadiO Shack hardware ana 
software compatible and carry a 60 day war · 
rantee 1nclud tng parts and tabor 
All umts 1nclude user's manual. JX)wer sup· 
ply & auxrl ~ar y TRS-BUS comeaor tor future 
expans1on 

Dealer Inquires Invited 
N.Y. State residents please add approproale sales tax. 

To Order: Call Toll Free: 1·80().645-3479 
(In N.Y. State Call: 1·516-374·6793) 
For Information Call: 1·516-374·6793 

~ MICROMINT INC. 
561 Willow A
Cedertu'lt, NY 11516 

As featured in Ciarcia's Circu i t Cellar 
Bvte Magazine. May and June 1980 

The COMM-80 is the only Interface you 
need to tum your TRS-80 Modell Into a 
time sharing terminal with provisions lor a 
printer. The COMM·BO combines the most 
used features of the AS expansion inter· 
lace in a low cost unit containing a built-in 
RS-232-C interface, a lull 8-bit parallel port 
and a 40 pin bus connector lor future 
expanstion. Terminal software is included 
at no extra cost. 

• RS·232·C Serial output port ( 50·19200 baud) 
with standard 0825 connector. 

• Centronics compatible parallel pr1nter port (34 
pin) 

• 40 ptn card edge connector lor bus expanSion 
• Conneas directly to CRT termu\ills. modems. 

printers. otller computers. 
• Includes case. power supply & 1nterconnect1ng 

cable. 

CMOl COMM·80 Ser~ai/Parallel 
110 Interlace A& T . .. $150.00 

TRS.80 is a trademark ot Tandy Corp. .,. 111 
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WHATREALLYL 
INSIDE YOUR 
COMPUTER? 

Find out In INSIDE YOUR COMPUTER from Wayne 
Green Books. I. R. Sinclair takes the cover ofT your com put· 
er a nd s hows you what's Inside a nd what it does. Novices 
will find lnfonnatlon on : 

• Microprocessors •lnputloutput 

Send to: 
Wayne Green Inc. 
Atln: Book Sales 
Peterborough . H 03458 
Dealer Inquiries Invited 

•Interpreters • Machine language 
• Registers • Logic operations 

Yes, I want to know what's &A&D&'~"" 
computer! 

A look at programming ties it all together- how hardware 
and software make a mic rocomputer work. The lnfonna
tion applies to any m icrocomputer system. A glossary of 
computer tenns and an appendix on binary. decimal. and 
hexadecimal conversion make the book all the more 
va luable. 

Send me_ copies or INSIDE YOUR COMPUTER IBK73901 En· 
closed Is $12.97 per copy plus Sl 50 shipping and handling 

MASTERCARD bank • VISA AMEX 

( .ard • 

~Q.rwt urr ___ _ 

S l 2 .97. soltrovcr. 109pp .. 51hx81fl. ISBN "'0-88006-058· I 

Call TOLL FREE 1-800-258·54 73 ror credlt card orders Or m all your 
order w it h p:~yment or romplete credit card inrormat lon. Include S 1.50 ~odTo WAYNE GREEN BOOKS Alln OookSalrs Prtrrborou_llh 1\ H 034 58 

lor shipping ctnd handling. PhotO<'OP' ol r o upon 15 at't'~t"ptablr for ordf"rm,~t l..:t~ Delh 'ff)' tf r ompk'tt- Mrfft addrns •s ~nen ISH., .._ __________________________ -------------------------...l 

s ... 
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The GAMER'S CAFE 

The 
Silvers' 

• reun1on 

Mad Max, Editor-in-Otief!" 
Max was yelling and jumping 

on the bed in the Holiday Inn where 
Mercedes was making us stay to clean 
up before meeting her family in 
Baltimore. 

"Mad Max, uncle," Mercedes said, 
coming from her room with T'1u! Begin
ner's Guide to Computers under her 
ann. "Do you think this would be a 
good present for Meredith?" 

"Pay attention," I told her, waving 
the letter from New Hampshire. "We're 
supposed to edit an anthology of games 
from 80 Micro." 

"I couldn't give that to a baby," 
Mercedes said, preoccupied. "Geez, I 
get a new baby brother and I'm not 
even there. I'm in Florida with a bunch 
of real estate salesmen. It's not like I 
have a normal home life or anything." 

"Coming next sununer!" Max cried. 
"T-shirts! Movies! Gamer's Cafe ac
tion fJgUTCS!" 

"Maybe I'D write a language for 
him," Mercedes continued. "Xerox has 
Smalltalk. I wonder if anyone's done a 
language called Babytalk. ' ' 

"F'li"St we judge the one-line contest; 
now we have to pick the best games from 
the magazine," I said. "If 80 gave us a 
rai<ie, we could afford room service.'' 

• • • • • 
"Turn off the highway here and get 

onto St. Cllarlcs Avenue," Mercedes 
directed. "There's something I want to 
do before going home." 

· ~You said II o'clock when you cal1cd 
somebody from the motel," I said. 
"Wasn't that when your folks are ex
pecting us?'' 

"No, that's an appointment." Mer
cedes frowned at herself in the vanity 
mirror and tugged her hair. "And I 
want to do some shopping afterwards. 
You guys'U have to amuse your.;elvcs 
for a few hours without me!' 

"We could go to Edgar Allan Poe's 
grave or Wallis Warfldd's house," Max 
214 • 80 Micro, Novembtlr 1983 
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said, peering into his offiCial Baltimore 
TolliB Guide. 

"We could always work on the col
umn,'' I reminded him. 

"Yeah, well, drop me off up here, 
Rodney,'' Mercedes said. When I pulled 
over, she jumped out of the van, 
squared her shoulders, and walked 
into-

"Fort McHenry Coiffures?" Max 
gaped. 

"She's getting her hair done," I 
breathed, transfiXed. "Mercedes is get
ting her hair done." We looked at each 
other for a while. 

"Our little girl is growing up," Max 
said. 

••••• 
Max and I didn't feel like going sight

seeing without Mercedes, so we sat on a 
bench in Mount Vernon Place and split 
the month's Cafe mail into two piles. 

"A letter from John Hope, former 
Sea Dragon champ of Kingston, On
tario," Max read. "He's made a come
back with Rear Guard." 

"R. de Landshcer from-somewhere 
in Belgium? I can't read the hand
writing- " 

Max looked over. "The postmark 
says Kraainem." 

" -broke the record in Apple 
Panic," I noted. "And Chung Lee of 
La Canada, CA, scored 22,980 on 
Jungle Boy. He says to jump on the first 
swing on the first vine, then the third 
swing on the next, then the fli"St, then 
the third, and so on. On the third 
screen, don't use the left and right ar
rows; just jump and duck at the right 
time." 

Max opened another letter. "Some 

by Rodney Gambicus 

( J)' 0 ( 
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~ 
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guy wants us to say 'Hi, Frank' in the 
column." 

"Don't do it," I advised. 
"No way," said Max. "Start that, 

and we'd get people sending birthdays 
and anniversaries.'' 

• • • • • 
We were unprepared. 
"Mercedes!" Max squeaked. " You're 

a brunette!" 
"And you're wearing a jumper," I 

said absently. But Max and I were both 
staring at her hair. It was light brown 
and cut in a pageboy or Dorothy Hamill 
or whatever they call that style. I don't 
know these things. 

"Yeah, weD, whoever heard of an 
11-year-old with gray hair?" Mercedes 
said defensively. "The real color kept 
showing at the roots. And can't anyone 
outgrow the punk look around here?" 
She brushed past us hufftly and took 
her seat in the back. 

"Our Mercedes," Max murmured . 
"She'D probably start talking about 
horses and boys all the time." 

" I heard that," she called. 
"Probably change her name to Tan

dy White." 
"I heard that." 

• • • • • 
After seeing the undyed Mercedes 

("She pierced her ears, too," Max mut
tered), we were surprised again by Mr. 
and Mrs. Silver. I'd expected Mercedes' 
dad to look like Charles Durning, but 
Maryland's leading Radio Shack dealer 
was a trim, preppy-looking fellow not 
yet 40. 

For his part, Max was captivated by 



The GAMER·s CAFE 

Mrs. Silver, a willowy Dress-for
Success type who looked more like a 
successful architect (which she was) 
than the mother of two. The new baby, 
of course, was the highlight of the house 
tour; Mercedes' rushing to see him fore
stalled the awkward "So you've been 
carrying my daughter around in a van" 
conversations I'd anticipated. 

"I don't know how you break even 
out on the road," said her business
minded dad. ~·I sell~ to all kinds 
of people for business, for word pro
cessing. For serious stuff. 1 told Merce
des I'd support her interest in program
ming whatever she did, as long as she 
didn' t get mixed up with 6502s. But 
game customers expect Apple graphics." 

to lose one man per screen on average?" 
"Really?" asked Mercedes' mother. 
"Absolutely," Max said. "You have 

to sacrifiCe him to be left with a pattern 
of pies and an energizer near the bottom 
that you can get with the second man. 
The level 9 monsters are flawed, 
though. They rarely chase you through 
the wraparound passage, and in their 
benign state they can be chased out of 
an area you want to clean up. Don says 
you can practically herd them like sheep 
sometimes.' ' 

Meredith was sitting, Jabba the Hutt
like, in his playpen, surrounded by 
toys-a teething ring, a Radio Shack 
beach ball, a partially disassembled 
MC-10. There was a mechanical toy 
turtle in one comer, which he had aP
parently pulled limb from limb. 

"He's standing up! He's standing 
up!" Mercedes cried. "No, he fell 
down." 

"But the important ~ about 
TRS-80 games aren't graphics," Max 
declared. "What's important is the 
sense of destiny, of the game player as a 
minimalist, a purist." He recited most 
of his August Proof Notes column 
before Mrs. Silver stopped him by pass
ing the potato chips. 

"Go on, baby," Mercedes was say
ing. "Crawl to your Uncle Max and 
back to me. Gosub Max, return." 

" Like his sister," Mr. Silver con
fessed. "They say kids are wild about 
Logo, but mine hate it." 

• • • • • 
"A wonderful baby," Mercedes cud

dled him. " And he's got five little toes 
on his foot! How many toes, baby? For 
T equals \ to 5: Count T : Next." 

"All the same," Mr. Silver contin
ued, "kids come into the store wanting 
to play Pac-Man. What can I tell 
them?" 

Later, I heard laughter and explo
sions from the nursery. "I don't believe 
it," Max said. "She's got him playing 
Eliminator.' ' 

"Good boy!" Mercedes cheered as 
Meredith hit Enter and another smart 
bomb blew up the bad guys. Meredith 
gurgled happily. 

• • • • • 
While Mercedes played with her 

brother, the senior Silvers offered us a 
late lunch. 

"Scarfman," Max said through a 
mouthful of chips. "We got a letter 
about it from Don Greene of Johns
burg, NY. Been playing ever since. Did 
you know that at level 9 you can expect 

"We printed a 99-ship patch in 
June," his sister explained, "so Bob 

Apple Panic 
Assauh 
A5troball 
Anack force 
Babic Terror 
Barricade 
Caterpillar 

Ctntipedcs 
O!icktn 
Cosmic Fighter 
Crazy Painter 
Cybor& 
0anJICI' in Orbit 
Defense Command 
Demon Seed 
Desert Peril 
Dig Out 
Dunaeon Escape 
Ayin& Saucers 
Fortras 
Froger 
Galaxy Invasion Plus 
Gauntlet 
Ghost Hunter 
Insect Frenzy 
lnvaden from Space 
Jovian 
Jun&lc Boy 
Killer GoriUa 
laserball 
User Defcme 
leaper 

Lunar lander 
Mad Mines 

The Big Board 

120,290 R. de Landsheer. Ktaainem, Belaium 
71,547 Tommy Seniuk, Vep-eville, Alta. 

317,2AO Stefan Kunu, Moers, W. Gcnnany 
1,732.820 Dave Smith, IWciah. NC 

8,857 Mad Max 
17,520 Troy Scrapchansky, Uncasville, CT 

362.883 Alvah Werner, New Albany, OH 
94,836 Belinda O!ron, Tempe. AZ 
12,035 Noble Olowchuvech, Denwesl, NJ 

~.2lkl Raben Newman, Stoney Creek, Ont. 
2SO,!XXI Kevin Josepluon, OtilliW¥k, B.C. 
99,960 GeorJpe Heineman, framinaham, MA 
69,640 Steve Sustacck, Danube, MN 

126,170 Bette Du fraine, Bolton, CT 
97,410 Darren Cotter, Oceanside, CA 
84,400 Jay McLain, Clatskanie, OR 

3,276,500 IOchard Clopc, Waukcpn, ll 
2,028 F arhad A brishami, Silver Sprina, MD 
2,186 Stuan lory, VICtoria, B.C. 

246,100 Darren Cotter, Oceanside, CA 
400,900 Shawn Roberts, Oklahoma C.y, OK 

1,113,600 Geordon Portice, Twinina, Ml 
52,570 Kyle Hoyt, Titusville, fl 
41,190 John Kane, Nelson, N.Z. 

691,156 Tommy Seniuk, Vqreville, Aha. 
655,360 Darren Cotter, Oceanside, CA 
133,320 Marl< Brinkman, Emporia, KS 
22.980 O!una lee, La Canada, CA 
28,312 Alex Poon, Baton Roqe, LA 
n.s30 Neil Malson, PaMma C.y, fl 

I.!XXI,!XXI David Cameron, Prince Gcor,e, B.C. 
144,500 Tommy Seniuk, Vqreville, Alta. 
15,100 B~t~.LonaV~.NJ 
10,220 Gorman Miller, Titusvile, fl 

Martian PIUOI 17,7.0 Kyle Hoyt, Titusville, Fl 
Meteor Million 2 119, 7SO Bob Brown, Dallas, TX 
Millile Atack 44,!XXI Raimo Hansen, Mesa, AZ 
Monster lnvwlen 32,620 Troy Scrapchansky, Uncasville, CT 
Olympic Dec:alhlon 10,278 Adrie van ~fftn, Rotterdam, Netherlands 
Outhooae I,!XXI,!XXI Kyle Hoyt, Titusville, fl 
P.sdle Pinball 3, 9e0,310 Brian Getuich, Quincy, ll 
Panik n, 72S Mark Owens, HOUSioo, TX 
Pcnctraloc 345,510 Gcor,e Hdneman, Framinaham, MA 
Planetoids S6,4SO Carl Pflanzcr, Gillette, NJ 
Rclr Guard 1~,2AO John Hope, Kin&ston. Ont. 
Robot Attack 143,250 M.tt Ferti&. Northville, Ml 
Sc:arftMD 679,490 David Heyman, Conway. PA 
Sea 0...,00 594,500" Raben F'JUWilliam, HOUSioo. TX 
Sky S~ I,!XXI,S40 Tommy Seniuk, Vegreville, Alta. 

Spice Castle 52,700 Kevin Josephson, O!iDiwack. B.C. 
Sp.cc Intruders 14,030 Ron Johnston. Emporia, KS 
$pKc W1r11 (lnd 8) 261 .Jcr Mclanalwl, New Canaan. CT 
.stelllr Elcort 62S,!XXI Kevin Joeephson, Oillliwack, B.C. 
Super Nova 2,138,710 Mart Fcrti&, Nonhville. Ml 
Swmnp Wen 59.130 Farhad Abrishami. Silvtt Sprin&, MD 
Temple of Apshai 390 Carl Pf\anzcr, Gilleue, NJ 
Tme Runner 89,419 Mad Max 

Vencure S8,SSO Darren Cotter, Oceanside, CA 
VfYYIIP I 833 Farhad Abrishami, Silver Sprina, MD 
Weerd 61,180 Tommy Seniuk, Vepevillc, Alta. 
Wikl w~ 15,400 Goonan M;Der, Titusville. fl 
·~ 1110dt: ))9,<*1 (DIMd Smith. Kinpood, TX). 

Gamer's Cqfe mxJers tn invited to submit their high scores, preferably 
with .sawn photos, for tlrDe and oth6 Model/111// 4 games. Sorry, but we 

~ no lo,er ac:apling entries for Color Computer gtD11eS and, due to 
kno- bt4&s or ridiculously high scores, the following: A lien Defense, Ar
mor«/ Patro~ Bounceoids, Eliminator, Galaxy Invasion, Liberator, 
Skyscraper, and Strike Fo~. 
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Smicinski of Amsterdam, NY, decided 
to add unlimited smart bombs. From 
TRSDOS Ready, you type in LOAD 
ELIMINA T, then ao into Baic with a 
memory size of 3'1:167. Type in 
POKE- 216489,0 : POKE-26488,0: DEF 
USR = -29927:X = USR(O) and enter. 
After thaa, every time you hit the enter 
key you'D eet a smart bomb, but the 
number of bombs won't be reduced." 

"Good thins we took Eliminator off 
the board,.. Max said adJnirinsly. 
''Meredith's got 2 million.'' 

••••• 
After Meredith wa asleep, we made 

plans. 
"You pys drive to Peterborough 

and see about tim anthology," Mer
cedes decided. ''You can start working 
on the pmes, and I'D do the technical 
stuff on weekeDds. I'm aoin& to stay 
here and pick up the ll'Wter's diploma 
and say aoodbye to the gang at Johns 
Hopkins, and then MIT wants me to 
take tim teaching fellowship and Ph.D. 
project they've JOt." 

"Back to Boston," I said. "It wa a 
year 110 we started tim nitwit colunm 
tbc:re." 

''And Mercedes is Ieavins US,' ' Max 
sobbed. We'd bad some of the Silvers' 
sherry and were getting emotional. 

"I am not," she said. "Geez, I'D 
meet you there in a couple of 'M:eks. 
Meredith! •• 

"What?" We spun around ts 
Mercedes hurtJed past us-"He's aot 
out of his cn"b and everythina!"-aod 
scooped her brother from the floor 
where he'd crawled into the room. 
Meredith guralcd at her, faxed aD three 
of us with the beatifiC smile of a proud 
infant, and said quite clearly, "Mad 
~." 

"What?" I squawked again. "He 
said 'Mad Malt'? The baby's rust words 
were 'Mad Max'?" We looked at each 
other. 

"Don't teD Mom," Mercedes said.• 

_[;AFE~XPRESSO~ 
the only entrant to place two games in 
the top 10: Chris Lampton of Hyatts
ville, MD, who began his letter, "Farst 
of all, I want you guys to know that it's 
impossible to write a game program in 
one line of Basic code." Chris man
aged, however, to do pretty well with 
Downhill Racer (Program Listing I), in 
which you steer the letter H (for high
powered race car?) along a devilishly 
narrow track with the left and right ar
row keys. No one's come close to the 
program's maximum score of I,(XX). 

Never again, or probably never 
again. What started out in the May 

issue as a hunt for software for our bro
ken PMC turned out to monopolize our 
Model 4, both our Ills, and time we 
could have spent running the Cafe. We 
coDected some of the best games ever 
seen outside an arcade, but typing and 
playing 180 entries took a lot out of us. 
(A half-dozen people sent cassettes, but 
Mercedes can type in a 255-byte listing 
faster than Max can type CLOAD.) 

In case you came in late, the contest 
caDed for Model Vlll/ 4 games that fit 

game; meroids are hard enough with
out trying to steer a ship through four 
rows of dense-pack program listing. 

We should also admit that Model I 
owners may be shortchanged by the 
Model Ill games' graphics, but nearly 
aD entries used the Ill character set (the 
car in a road race game left a trail of 
capital B's on our PMq. Actual play, 
of course, isn' t affected, and if you're 
deft at swapping CHR$ values you can 
modify the programs. 

To get to the point, let 's begin with 

Chris' second entry, Target Practice 
(Program Listing 2), is the best of the 
contest's shooting games. Represented 
by an ampersand, you make 10 passes 
across the bottom of the screen, using 

in a single line of Basic. From the raft of t--------------1.....------------
entries-a lot of "Guess my random t----------------------------..., 
number" games, which weren' t too in
teresting; a lot of typing tutors or Simon 
games, though only "Mad Max Says" 
won our hearts- we narrowed the field 
to fust 40 and then 1 S impressive 
programs. 

We then downloaded the fmalists in
to one of 80 Micro's Mode11lls, and the 
staff rated them according to originali
ty, challenge, and fun. Here, in mixed
up order, are the resulting top 10 
games-the nine runners-up and the 
one-year subscription winner. 

Note: These games really do fit in one 
line, if you type absolutely no spaces, a 
? for PRINT, and use the Basic editor 
to squeeze them in. Type as much as 
you can, then press the enter key, type 
and enter EDIT 0 (or whatever the line 
number is), press X to reach the end of 
the line, and fmish the line in the insert 
mode. With most, it's a good idea to en

18 CLS : X•746:P• 998: POR1 • 1T01888:PRINT@I,•scORE · •s ; :S• S+1 : IFPEEK(l 
5368+X+64)•4280 RPEEK(l5361+X) =42THENPRINT@X,•H• ;: PRINT@896,•• ;: END 
ELSEPRINT@X,•H• ; :PRINT@p,•• • •:C•RND(3) -2:P• P+C : K• PEEK (l4448) : 
IFK• 32THENX• X-l: NEXTELSEI FK=64THENX• X+l : NEXTELSENEXT 
21 REM DOWNHILL RACER BY CH RISTOPHER LAMPTON 
31 REM 8317-14TH AVE. , APT . 211, HYATTSVILLE, MD 28783 

Prog""" Listing /. Do....,hiJJ Racer. 

18 FORK • 1T09 : CLS :PRINT@414,•+ +•:FOR1•896T0959:PRINT@64,•scORE • •s 
; : PRINT@I-1 ,• •; :PRINT@t.•6•;:IFINKEYS~· •THENFORJ • I-64TOl84STEP-6 
4:PRINT@J+64,• • ; :IFPEEK(l5368+J) • 43THENS• S-1:NEXT:NEXTELSEPRINT@J 
,•.• ; :S• S-( J • 415) :NEXT:NEXT :NEXTELSENEXT: NEXT 
21 REM TARGET PRACTICE BY CHRISTOPHER LAMPTON 
38 REM 8317-14TH AVE., APT. 211, HYATTSVILLE, MD 21783 

ProVQm Listing 1. T~ Practa . 

11 CLS:PRINT@414,STRING$(25,1ll ) :X•l52:FORL•1T099999:PRINT@X,• •r: 
X•X+(RND(3)-2)*INT(L/211+l) : P•PEEK (l4481): X=X+SGN((P-63)*P) : PRINT@ 
x,•••r :M• M+l : IFX >• l41ANDX<•364THENNEXTLELSEPRINT@923,•YoU LOSEt•:P 
RINT@98l,•YOUR SCORE wAS•M:FORS•lT06:PRINT@l12l,• • : NEXTS 
21 REM TABLE GAME BY DAN NEWMAN 
31 REM 315 SPRINGDALE TERRACE, YARDLEY, PA 19167 

Progrgm Listing 1. NIIIMm TabW Gonw. 
ter a CLS command before running the L------------------------------J 
- • 110 Micro, NOWimbef 1M3 



the space bar to shoot between two plus 
signs centered above. Place your bullet 
correctly, and earn a point; hit one of 
the pluses, and lose one. 

We can't think of a name for Dan 
Newman's game (Program Listing 3); 
Max suggests "Table Setting" or "Wind 
Tunnel Table," while Mercedes likes 
" 'Push Comes to Shove, ' except that 

Twyla Tharp's already used it." Twyla 
Tharp, she explains, is a famous dance 
choreographer, adding that "dance 
choreographer" is redundant. The 
game, anyway, challenges you to use 
the left and right arrow keys to keep 
from falling off a table. The longer you 
last,· the harder the program buffets you 
back and forth . 

The GAMER'S CAFE 

Program Listing 4 is Lawrence Cor
rado's Jaywalker, a mini-Frogger in 
which the object is to cross as many 
lanes of the 64-lane freeway as possible 
without getting hit by a speeding car. 
Should you make it across (the 8 and 9 
keys move you left and right), you begin 
on the left side again, but one row closer 
to the bottom-so each trip across 
means less time to dodge oncoming 

-------------....L....--------------1 traffic. 
Judging from the majority of entries, 

5 IPN•8CLS:N• 1:GOT05ELSEPORP•1T018:NEXT : POKE15368+J ,32:PRINT@959+R 
ND(64) , CHR$(143 ) :IPPEEK(15368+J )•143CLS:PRINT@53 4," Your Sco re:"J:P 
ORP•1T02 880:NEXT:RUNELSEX•PEEK (14368 ) :J•J+SGN (- 5/ 2• X+3/ 2•X•X) :POKE 
15360+J,234:GOT05 

Mercedes could write her Ph .D. thesis 
on "Vertical Scrolling as the Dominant 
One-Line Game Concept. " Six of our 
10 winners feature scrolling graphics. 111 REM JAYWALKER BY LARRY CORRADO 

20 REM 2228 MARKHAM ST . , MANITOWOC. WI 54220 

Program Listing 4. Jaywalker. 

1 CLS:L• 32:PORX•lT01:PRINT@RN0(61 ) +960,CHR$ (174 )CHR$ (19l )CHR$ (157) 
:PRI NT@L , CHR$(165)CHR$(15 4);:A•PEEK(14400 ) :L•L+(( AAN032 )<> 9) :L=L- ( 
(AAND64)<>8) : L• ABS(L) : I F(PEEK(L+l5424)0RPEEK (L+l 5425) )<> 32THENCLS: 

Asteroid Belt (Program Listing 5) is a 
good example: You use the left and 
right arrows to guide your ship through 
the cluttered space lanes, surviving as 
long as you can . Besides being a fast
paced and nice-looking game, Tom 
Marshall's program has the easiest re
starting procedure of any: After the in
evitable crash, it briefly shows your 
score and then restarts automatically. In 
short, it runs forever. We had to drag 

PRINTP:PORX•1T0589:NEXT :RUNELSEP•P+l:X•9:NEXT 
19 REM ASTEROID BELT BY TOM MARSHALL 
28 REM 1 217 N. UNION ST., KENNEWICK, WA 99336 

Program Listing 5. Asteroid Belt. 

AVAILABLE NOW! 

FitstM 
RadtoShock 
MO!kl/00 

$109.99 

Made by Bianchi Leather Products 
of fine top-grade high quality leather. 

Unconditional Guarantee 

A beautiful HARD LEATHER 
carrying/ protective case 

for your ModellOO Computer 
The best insurance available for 

only /Oo/o of your initial investment 

.... ········ ···· ······ ············· ······· ·· ······ ··· · ········· · .. . . 
YES! Send me a LEATHER CASE 

for my Model 100 Computer 
@Sl09.99 each ~ Check ~ M.O. 
Include 60Jo State Tax/ Calif. 
Res. & $3.00 for Shipping & Handling. 

Name 
Address 
City Zip ___ _ _ 

ALPHA 100 
: P .O. Box 112, 161 N. Main Street, Lake Elsinore,Ca.92330 : 
0 •••• •• •• •••••••••••••• • ••••• • • • •• • • • • ••••• • • ••••• ••• • • • • •••••••• • 
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The GAMER·s CAFE 

Max away from it after nine hours. 
Another sophisticated scroUer is 

Curve Hugger (Program Listing 6), a 
road race created by Roberto Salgado 
Jr. of Valley Cottage, NY. Curve Hug
ger throws a series of different tracks, 
curves, and surrounding landscapes at 
left-and-right-arrow drivers; the num
ber displayed after you crash shows 
how many courses you completed. 
Track I is usually long and straight, to 
lull you into a false sense of security. By 
track II or 12, though, it's the Monte 
Carlo esses at 200 mph. A year of driv
ing the Cafe van let me reach track 17. 

Lunar Lander in one line, you ask? 
Ask Keith Voss of Orlando, FL, whose 
Crash Lander (Program Listing 7) puts 
you at the helm of an excursion module 
plununeting toward a tiny landing pad. 
The arrow keys control lateral move-

ment and thrust, but exceed the time 
limit and yoJJ're left hanging in midair. 

Then there's Dean Thompson's 
wacky Conga Line (Program Listing 8), 
which uses the Model Ul's frowning
face symbol to show five unhappy spies 
dancing through a minefield. The left 
and right arrows let the spies follow the 
leader, swerving like an Ice Capades 
chorus. 

As successive leaders step on mines 
(with sound f-or the explosions), desper
ate spies may want to try the left/right 
wraparound. Incidentally, Dean warns, 
the density of the minefield increases 
every 2,00> points. He claims a personal 
record of 5,600; Max, stuck at 4,625, 
says, "I'm dancing as fast as I can." 

Bill Peters of Salt Lake City, UT, 
wrote probably the best non-scrolling 
game, his twisty and original Snake-

18 CLS:OUT236,1:P• 15898:FORIC•1T021:D•K/ l8+1:Qz171+K : J•RND(3)*6:F'OR 
X•IT06.2STEPK/ 111:I•PEEK(15168):POKEP. 238:C=SIN(X)*J+19 : PRINT@968, 
STRING$(C,Q)TAB(C+J)STRING$(5,Q):IF'PEEK(P)cQPRINTKELSEPOKEP-64,2': I 
F'I•32P•P-D:NEXTX,KELSEIF'I•64P•P+D:NEXTX,KELSENEXTX,K 
28 REM CURVE HUGGER BY ROBERTO SALGADO, JR. 
38 REM 26 CONNECTICUT COURT, VALLEY COTTAGE, NY 18989 

Program Listing 6. Ouve Hugger. 

18 CLS:FORX•8T09:REAOD(X):NEXT:X•l5398:PRINTCHR$(23) : POKEX+938+RND 
(31)*2,131:F'ORZ•lT041:P•PEEK(14488) : FORY•1T028:NEXT:POKEX,32:X•X+D 
(P/8):1FPEEK(X)•131PRINT"YEAI"ELSEIFX >l6319:X•X-968:NEXTELSEPOKEX, 
5:NEXT:PRINT"TIME":DATA64,8,64,64,62,-2,64,64,66,2 
28 REM CRASH LANDER BY KEITH VOSS 
38 REM 2481 S. SUMMERLIN, ORLANDO , F'L 32886 

Program Listing 7. Crash l...imdN. 

1 A•255:FORU•ZTOS/2811:POKE16316+RND(16)*4,194:NEXT : OUTA,8:PRINT@ 
968,"•:E•PEEK(P)< >194 : POKEP,197:PRINT@Z,S;:K•PEEK(14481) :OUTA,2 : P= 
15616+64*M+(63ANDP)-4*(K•64)+4*(K•32) :S•S+S:IFETHEN1ELSEF'ORI•1T05: 
OUTA,2:POKEP-1,92:POKEP+I,47:0UTA,1:NEXT:M•M-1:IF'M+5THEN1 
11 REM CONGA LINE BY DEAN S. THOMPSON 
28 REM 133 BROOKSHIRE LANE, WILMINGTON, NC 28483 

Program Listing 8. Con,a Line. 

18 N•128:F•16:X•64:Y•24:CLS:FORT•1TON*N : SET(RNO(l27) ,RND(47)) : A•(P 
EEK ( l4408)AND128)/4 : F•-(A•8)*F+A:D•FAND6 : C•(FAND24)/4:X•X+C+3*(C >9 
):Y=Y+D+3 * (D >9):X • X+N*((X >•N)-(X<8)):Y•Y+48*((Y>47)-(Y<9)) : IFPOINT 
(X,Y)CLS:PRINT"SCORE : "PELSESET(X,Y):P•P+l:NEXTT 
29 REM SNAKEAROUND BY BILL PETERS 
39 REM 2478 CAMELBACK ROAD, SALT LAKE CITY , UT 84121 

Program Listing 9. SnD/cearound. 

8 T•SGN(RND(R+l)-l):PRINT@968,CHR$(191)TAB(RND(68-R))CHR$(137+5*T) 
STRING$(R,191*T)CHR$(134+7*T)TAB(63)CHR$(191)@P+416,CHR$(174)CHR$( 
191)CHR$(157)@1,S,M;:P•P-SGN(PEEK(14428)-3)*2: A•PEEK(P+l584l):R•R+ 
.81 : M•INT(S/li88)-D : IFA<l41S•S+A-32:GOTOELSED•D+l:IFM>8GOTO 
18 REM CHILOPOD BY STEVE DAVIS 
28 REM 15726 DIANA LANE, HOUSTON, TX 77862 

Program Listing 10. ChiJopod. 
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around (Program Listing 9). The object 
is to survive for as long as possible by 
using the arrow keys (in the four pri
mary directions or diagonal combina
tions) to grow, while avoiding your own 
trail and ever-multiplying obstacles. 
You have wraparound in aU four direc
tions. You'll need it to beat Bill's score 
of 541. 

Our favorite one-liner, though, com
bines scrolling and Model III graphics 
with the Centipede theme: Steve Davis 
of Houston, TX, wins the First (An
nual? Ever?) Cafe Expresso Contest 
and a year's subscription to 80 Micro 
for Chilopod (Program Listing 10). 

Your chilopod moves diagonally 
right, unless you press the left arrow key 
to steer left; your goal is to stay on the 
garden path and devour tasty flies. As 
you snack away-and zigzagging to 
pick up flies takes practice-you'D be 
obliged to dodge mushrooms, which get 
bigger and more plentiful as you go 
along. A bonus chilopod is awarded 
every 1,00> points, but the only way to 
get points is to eat flies. 

HMad Max gallantly 
volunteered to set 

the record. ,, 

The one-key control is elegantly sim
ple; the increasing difficulty and bonus 
features are remarkable for a l/4K pro
gram. Best of aU, though, Chilopod re
quires you to lUt targets as wen as avoid 
obstacles. Since Steve didn't send an 
author's score, Mad Max gallantly vol
unteered to set the record; he insists his 
3,399 is only the beginning, but it's been 
a week and 80 Micro says they can't 
hold the issue deadline any longer. 

We'd like to thank everyone who en
tered, and congratulate many people on 
remarkable feats of programming. (Us
ing line number 0, to save a byte by 
writing GOTO without a number, was 
only the beginning for most entrants.) 
We were considering a two-line games 
contest for next year, but frankly, after 
this batch, we're afraid to think what 
we'd get.• 

-R.G. 



Fame and Fortune may be yours by entering: 

80 

Young 
Progr8lllmer' s 

Contest 
1983-1984 

Grand Prize $300, Plus Publlcatlon 
1st prues-$200 each, Plus PubH<ca1:tOJlY•~~ 
2nd prues-$100 each, Plus Publlcatlon 
3rd prues-$50 each, Plus Publlcatlon 

Honorable Mentions-Free subscription to 
80 Micro and possible publlcation 

(These prbea are ln addltloa to our re1u1ar purchase price.) 

If you are an aspiring Programmer. 18 years or younger. enter 80 Micro's 2nd An
nual Young Programmer's Contest. Your entry may be for any TRS-80. Programs 
will be judged on originality. documentation (more on this below). a nd progra m 
elegance. The age categories a re 11 a nd under. 12 through 14. and 15 through 18. All 
entries will be judged by the 80 Micro staff. 

Rules 
I Final <>ntries must be In by ovem bc:r I . 1983 
2 All e ntries must be submitted In a 10 x 13" en velope 
and m u 1 Include · typewriuen. double ' paced docunwn
tallon. a primed ropy of the program llsUng; a magneUc 
disk or casselle contaln.lng the program I !sUng. the donc
m<"ntatlon and anv figures or tables; a nd a completed en
try blank . 
3 Oocum('ncatlon should conscs c of an explana llon of the" 
progr-.lm. I purpose. how to usc lt. and the nccessa.ry soft 
ware and hardware needed to usc It (Including memory re-

qutrc mcntsl. Good documentation also points ouc I he In · 
ccresclng algori thms a nd program techniques used with· 
out giving a llne·by ·llne account. 
4 . En tries must be original a nd unpubllsht•d . 
5 . All winn ing programs becom e: the property of 80 
Micro 
6. The category In which you will be: Judged will be: deter
mined by your age as of ovem bc:r 1. 1983 You muse not 
luove tu rned 19 by thai date 
7 . You may submit as many entries as you like. however, 
each one mus e be: su bm llled scpa.mtc:ly and m use have all 
of U1c: Information and mater1als stated above 

---------~------------------------------
The 80 Micro Young Programmer's Contest 

arne Age Date ofBtn 

S treet Address City 

Sta te/Zip Phone 

Machine (rt rc le one ) 

Modell Model Ill Model4 Model ll/ 12/16 ModellOO 

Color Compu ter Pocket Computer Other 

Include this form with your enlry and return to: 

..- See Uot of Adw'l'ti~ on P8(1l1307 

Young Programmer's Contest 
80Mlcro 
80 Pine Street 
Peterborough. NH 03458 

• i\ trad mark of Radio Shack . a dlvtston of Tandy Corporation . 
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FUN 
HOUSE 

Animate Objects 
L et' grow a tree, test prob

ability, and learn a tricky 
two-person game, all u ing com
puter animation. 

These three programs have 
separate listings for Level II and 
Color Basic, so always check 
the listing' first line to make 
sure you're keying in a program 
that fit your computer. 

Tree uses random Set (X, Y) 
graphics to grow a little tree on 
your screen. Probability Tri
angle gives a picture of proba
bility at work . The Fourth 
Power is a two-person strategy 

game in whkh the computer 
provides playing field and 
pieces, and recognizes winning 
positions. 

Tree and Probability Trian
gle are quite similar in both ver
sions, but The Fourth Power 
called for a completely different 
approach in each version, so the 
two Listings of the same pro
gram are hardly alike. 

Tree 

November might seem a 
strange time to grow a tree. The 
Level II listing generates a plain 

130 REM • TREE • TRS- 80 LEVEL 11 BASIC 
110 REM • PUN HOUSE I NOV , '83 I RICHARD RAMELLA 
1 20 CLS 
130 X• 63 
140 FOR Y• 47 TO 42 STEP - 1 
15 0 SET (X, Y) 
16 0 NEXT 
170 Y• 40 
180 GOTO 200 
190 Y• A 
200 FOR X•ll TO 126 
210 IF POI NT( X, Y)•-1 AND POINT (X, Y- 1 ) • 0 THE N N• lD: GOSU B 260 
220 NEXT X 
23 0 I F N• l0 THEN N• ll: GOTO 190 
240 Y•Y+1 
250 GOTO 201l 
260 Z=X 
271l Ts X 
280 POR A• Y TO Y- RNO(S) STEP -1 
290 SET(Z , A) 
309 SET( T,A) 
310 T•T- RN0 ( 21l ) l lll 
32 0 Z=Z+RND (20) 1 11l 
33 0 IP A•2 THEN PRI NT @ 44 8 ," THERE ' S YOUR TREE" ;: GOTO 330 
3 40 NEX T A 
350 RETU RN 
361l END 

Tree-Level II . 
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by Richard Ramella 

old tree, but the Color Basic 
program makes an orange tree. 
You'll see what I mean. 

I won't get too techrucal 
here, but the idea of probability 
involved in this program was 
first formed by a famous 
French mathematician and phi
losopher named Blaise Pascal 
(1623-1662), a geruus who fig
ured out the betting odds for a 
friend who gambled. 

Much later, Sir Francis Gal
ton (1822- 1911), an English sci
entist, got the idea of showing 
Pascal's Triangle as a moving 
demonstration of probability. 
That led to the Galton Board, 
which the program Probability 
Triangle simulates quite rucely. 

The Level II version has 13 
bins at the bottom. Instead of 
balls bouncing left and right, 
imagine what your chances are 
of tossing 13 straight heads in a 
coin flip . 

Then you'll see why it 's prob-

The Key Box 

Modell and ID 
Color Computer 
4KRAM 
Casseue or Disk Basic 
Color Basic 



able that a fairly equal number 
of heads and tails would bring 
the coin to the middle of the 
range of possibilities most of 
the time. This program is also 
fun to watch. 

The Color Basic program has 
shallower bins than the Level II 
listing. In both programs, the 
balls stop when a bin fills up. 
Then you 'U · see the shape of 
probability drawn according to 
the random way the balls have 
fallen. 

After you key in the pro
gram, type RUN and press the 
enter key. The tree grows up
ward, and when it's complete, a 
message to that effect appears 
on the screen. 

What makes the program in
teresting is how the Point com
mand searches X, Y cqordinates 
on the screen. When it fmds the 
end of a branch, the program 
grows two new branches from it. 

Probability Triangle 
This program draws a trian

gular set of dots with a set of 
bins at the bottom. Time after 
time, a little ball appears atop 
the first bumper at the top of 
the triangle. That ball can 
bounce to either the left or 
right . And so it goes down 
through the triangle until it falls 
into a bin. 

You might think the bins at 
the bottom would fill up at 
about the same rate. It turns out 
they don't. As you watch, the 
collection of balls in the bins 
begins to form a beU shape be
cause it's more likely the ball 
will fall toward the middle than 
to either side. 

Tbe Fourth Power 

Last we come to a program 

111 R~ * TREE * TRS-81 COLOR BASIC 
111 R~ * FUN BOUSE I NOV. '83 I RICHARD RAMELLA 
121 CLS(I) 
131 X•31 
141 FOR Y•31 TO 28 STEP -1 
HI SET(X,Y ,1) 
161 NEXT 
171 Y•26 
181 GOTO 211 
198 Y•A 
211 FOR X•8 TO 62 
218 IF POINT(X,Y) <>I AND POINT(X,Y-1)•1 THEN N•ll: GOSUB 261 
221 NEXT X 
231 IF N•11 THEN N•l: GOTO 191 
241 Y•Y+1 
251 GOTO 218 
261 Z•X 
278 T•X 
281 FOR A•Y TO Y-RND(S) STEP -1 
291 J•RND ( 5) 
311 Jt•RND(5) 
311 IF J•l THEN H•8 ELSE H•1 
321 IF Jt•1 THEN L•8 ELSE L•1 
331 SET(I,A,H) 
341 SET(T,A,L) 
351 T•T-RND(l5)111 
361 Z•I+RND(l5)111 
371 IF A•2 THEN PRINT@ 448,"0RANGE TRE£*11 GOTO 371 
388 NEXT A 
391 RETURN 
481 END 

Trt!e-Color Basic. 

100 REM * PROBABILITY TRIANGLE * TRS-80 LEVEL II BASIC 
110 REM * FUN HOUSE I !+OV. '83 I RICHARD RAMELLA 
120 CLS 
130 PRINT "PROBABILITY" 
140 PRINT @ .128,"TRIANGLE" 
1511 SET(62,3) 
1611 FOR Y•3 TO 19 STEP 2 
170 FOR X=44 TO 80 
180 IF POINT(X,Y ) •-1 THEN SET(X-2, ¥+2): SET(X+2 ,Y+2) 
190 NEXT X 
21111 NEXT Y 
210 X=64 
220 FOR Y=1 TO 21 STEP 2 
230 SET(X,Y) 
2411 X=X+2 
250 NEXT Y 
260 FOR X•38 TO 92 STEP 4 
2711 FOR ¥•23 TO 46 
2811 SET(X,Y) 
2911 NEXT Y 
31JIJ NEXT X 
3111 ¥=47 
3211 FOR X•38 TO 91 
3311 SET(X,Y) 
349 NEXT X 
351l X•64 
3611 Yall 
3711 SET(X,Y) 
381J IF ¥ <23 THEN FOR T•1 TO 10 ELSE FOR T•1 TO 1 
3911 NEXT T 
41111 RESET(X, Y) 
410 IF POINT(X,Y+1) =1J THEN Y• Y+1 : GOTO 3711 
428 IF Y>22 THEN 478 
4311 RANDOM 
4411 A=RND ( 2) 
450 IF A=1 THEN X=X+2 ELSE X•X-2 
461 GOTO 3711 
4711 SET(X,Y) 
4811 IF POINT(X,Y+1) • 8 THEN RESET(X,Y): Y•¥+1: GOTO 478 
498 IF POINT(X-1,¥+1)•-1 AND POINT(X+1,Y+1)•-1 GOTO 538 
51lil RESET(X,Y) 
5111 IF POINT(X-1,¥+1) • 11 THEN X=X-1 ELSE X• X+1 
5211 GOTO 4711 
531 IF Y• 23 AND POINT(X-1,24) • -1 AND POINT(X+1,24)=-1 GOTO 531 ELS 
E 3511 
541 END 

Probability Triangle-Level n. 
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111 REM • PROBABILITY TRIANGLE * TRS-81 COLOR BASIC 
111 REM • PUN BOUSE I NOV. '83 I RICHARD RAMELLA 
121 CLS(I) 
131 N•2 
141 A$••PROBABILITY• 
151 B$••TRIANGLE • 
1611 8•1 
1711 FOR A•96 TO 416 STEP 32 
181 PRINT@ A,MID$(A$,B,1)J• •1 
191 PRINT@ A+311,MID$(B$,B,1)J• •, 
211 8•8+1 
211 NEXT A 
2211 SET(31,3,8) 
2311 POR Y•3 TO 15 STEP 2 
2411 FOR X•18 TO 44 
251 IP POINT(X,Y)•8 THEN SET(X-2,Y+2,8) : SET(X+2,Y+2,8) 
268 NEXT X 
278 NEXT Y 
288 X•33 
291 POR Y•1 TO 17 STEP 2 
388 SET(X,Y,8) 
318 X•X+2 
321 NEXT Y 
338 FOR X•11 TO 58 STEP 4 
348 POR Y•19 TO 31 
358 SET(X,Y,8) 
368 NEXT Y 
371 NEXT X 
388 Y•31 
391 POR X•11 TO 54 
4118 SET(X,Y,8) 
411 NEXT X 
421 X• 33 
431!1 Y•l 
448 SET(X,Y,8) 
451 N• N+1 
468 IF NI3•INT(NI3) THEN SOUND 228-(Y+X),1 
471 RESET(X,Y) 
488 IP POINT(X,Y+1)•8 THEN Y•Y+1 : G0T0 441 
498 IP Y>18 THEN 538 
51!18 A•RND(2) 
511 IP A•1 THEN X•X+2 ELSE X•X-2 
521 GOTO 441 
5311 SET(X,Y,8) 
548 IF POINT(X,Y+1)•1 THEN RESET(X,Y) : Y•Y+1 : G0T0 538 
551 IP POINT(X-1,Y+1)•8 AND POINT(X+1,Y+1)•8 GOTO 598 
568 RESET(X,Y) 
578 IP POINT(X-1,Y+1)•1 THEN X•X-1 ELSE X•X+l 
588 GOTO 538 
598 IF Y•19 AND POINT(X-1,21)•8 AND POINT(X+1,28)•8 GOTO 591 ELS 
E 421!1 
6111 END 

Probability Triangle-Color Basic. 

The Fourth Power-Level// . 
188 REM * THE FOURTH ~iER * TRS-88 LEVEL II BASIC 
110 REM * FUN HOUSE I NOV. '83 I RICHARD RAMELLA 
120 CLS 
139 CLEAR 5110 
1411 DEFSTRA-J,L,R 
150 DIM H( 21 ) ,N(12) ,P (12) 
160 DATA 65,74,83,193,282,211,321,3311,339,449,458,467,577,586,595, 
705,714,723,833,842,851 
170 DATA 65,74,83,193,212,211,321,331,339,449,458,467 
188 DATA 449,458,467,577 ,586,595,7115,714,723,833,842,851 
190 FOR Z•1 TO 21 
280 READ M(Z ) 
210 NEXT 
220 FOR Z•1 TO 12 
230 READ N(Z) 
240 NEXT Z 
250 FOR Z• l TO 12 
260 READ P( Z) 
278 NEXT Z 
280 K~15361J 
290 J•CHR$(32) 
300 A(1) • J+"OOOOOO"+J 
310 A(2)=J+"XXXXXX"+J 
328 L="L" 
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that makes sure Fun House 1s 
really fun this month. 

The Fourth Power is a grid 
strategy game that's simple to 
play. The playing field has 
room for 42 playing pieces
seven down and six across. Two 
players take turns dropping 
their pieces down vertical rows 
as far as they will go. 

The winner is the player who 
fU'st gets four of his or her 
pieces in a row, either vertically, 
horizontally, or diagonally. 

In both program versions, 
each player first enters his or 
her name. In the CoCo version, 
one player has orange playing 
pieces and the other has blue. In 
the Level II version, one player 
has 000000 pieces and the 
other has XXXXXX pieces. 

At the start of each player's 
tum, his playing piece appears 
at the top left of the screen. In 
both versions, a player moves 
his piece left and right until 
coming to the vertical row in 
which he makes his play. 

Then, a one-key command 
drops the piece down that row, 
and it stops only if it comes to 
the bottom of the row or if 
another piece is below it. 

In the CoCo version, move the 
playing piece from side to side 

~""p. JQ! 



for Portable, Personal and Desktop Computers 
A~allab/e tor these popular 8-b/1 and 16-b/1 m icrocomputer formeta: 

All CPtM 8 Computers (SO) 
All IBM PC Com~hbles 
TR5-80 Model 2 (wllh CP/M) 
TR5-80 Model 4 (wrlh CPtM) 
Apple II ("'•lh CP/M) 
Apple lie (wolh CP M) 
Frani<hn ACE (w.lh CP/M) 
Morrow Mrcro Deerslon 
N0<1hs1ar Advan~age 
Corona PC & Portable 
Corona Portable 
COMFW:> PO<Iable 
Hypenon Porlable 
SHqua Chameleon 
Tl Proleas•onll 
Columbia MPC 
Osborne ExecuiM 

Osborn& uso\ Ost.om.l DO 
DEC '11'1 
Compo Pro 
Xerox 820 
IBM PC 

SATISFACTION 
GUARANTEED 

or Your 
Money Back 

Complete 
Pac:<age ol 

Software 
Tra•nlng Aids 
Manuals, and 

Users" Newslener 

ONLY 

$395 
CP/M format IBM XT 

KayProll 
KayPro 10 

C8JI about 
Oilier formats 

11 ••• for se~eral years the defacto standard for 
m icrocomputer software, end 11111 a good exam ple 

of some of the better thought-out 
software on the market. " -Interface lqe 

$495 
IBM format 

Deskto]l AccountantTM 
FULL-FEATURE, FULLY-INTEGRATED ACCOUNTING SYSTEM 

Everything you need to keep the books . . . at a price you can afford! 
Your Bookkeeper, Accountant, and Banker will love you lor tnstalling this fine system! 

Check these features: 
Thrs ~ Account.ng s~ wra manage 
your com~ny·s busrness records and automate your 
entire bookkHplng proceas-from lhe posting ol 111d• 
vidual transactiOns 10 producing up-lo-lhe-mrnute 
Income Statements, Bafa~ Sheets, and other rmpor
lanl management repo<\S. Oesk1cp kcounl&nl'" gi\OeS 
~ a ·Bog Company; p!OfeSSIO<IIIimage wuh printed 
ifiV04CM. statements, and checks It Is user-friendly, 
completely manu-driven, olfers syst em-prompted 
date entry, and rs compa11ble w11h both floppy and hard 
drsks Filature-for-feature, end dollar-for-Oollar IllS the 
baot ooltware value on the market! But don't lallhe 
low price fool ~ Desktop kcountant'" is not a 
"cheap" accounting syMam, only irlal<pamiYa. TMI's 
because ong•nal development COSIS were raccMII'ed 
years ago allowing us to sell an excellent product rn 
hrgh volume at low prices and st•M eam a faor profrt Thos 
hlgl>-quaflty, rellllbleooltware was deSrgned and wnt
ten 111 1975 for small-lo-medoum SIZed busrnesws. S.noe 
lhen It hal wccessfully proven Itself In wall over 
10,000 ~"' .. so -and .. 13lorelgncoun
l r18S II il allo used and recommended by hundreds ol 
bookkeeper~, accountants and CPA's, Including lhe 
regiOnal ollrces ofSIMira.l famous " Brg Erghl'' accounl
rng flrmsl No Olher kcounllng System oilers ~ so 
many IH!uree, benefots, and Ylluabkl extra- 'lbu 
can ~ more bot ~ can't buy more' Desktop 
kcouncant"' os bacKed by our 30-<lay, no-rlsl<, money
back guarentH ol100'19 customer WISfactiOnl Can for 
free literature or order nr:NI wnh complete confidence. 

Read What Users Say ... 
''Two hours liter receiving the Deslltotl Accountant I wa 
up ilnd running I lYe dllla, 11141 a-~ 111 entire month '1 

work 111d llntnclll &lattmtnta tht following d1y.1 ' 

-J C Banels, PreSident 
IIC<OI.fO' , • ..,-r ..... 

1 1To get tnytlllna bttltr wt would ha¥t hacl to apt nd 
multiple tllouunda of doll1r1. I tlllnk 11'1 a dynamite 
package lor tht money.• • 

- Bob Cox V P General Mgr. tEITfiiS 
,..,.,.,,~<'_. - S..- Tta ~ fl.f 

Here 's what you get: 
1. A p<ofessoonaJ.quahty. fuiHeature. fully-integrated 
accountrng system 2 . SIX·Io-founeen diSkellea 
(dependong oo your system's drsk storage capacoly) 
3. Four easy-to-follow, self-leaching User's Manuals 
(over 540 pages!) thai are h ighly rated by atlslled 
usera. 4 , Arlexclusrve, new audio c .. seue tape w lh 
slep.by-step inatructions for qurck lnstaltaiiOn and 
alan-up 5 . Read Me F1rsf' a un•que .CO. page system 
guide and stan..,p eld a. Complete ample data and 
oample reporto for practice and 1ra1ning a brg help 
10 new users 7. FREE t -year subscription to u .. ra· 
Nawalener, DebriS and Credrts " It's tun of ups, Ideas, 
news and useluf suggeslrons from us and other users 
A-nt issues have run over 20 ~gas tong' e. FREE 
complete Source Coda In popular MBASIC so~ can 
easrly customize any program 10 suit your specral needs 
•· Telephone " Hot Line" service for helpful InstallatiOn 
support. Stan-up support, Technrcal support, and Tf'IIJr. 
lng support The quahly ol our cheerful customer sup
pori tlls been ac:darmed "excellent," " l lrat-f"ate," and 
" vary courteous and proleoslonal" by our usero 
10. Access 10 our grow1ng nerwork of Experienced 
User Consultants"' in both the U S and Canada 
These qualrhed, knowledgeable businesspeople 
themselVes own I hiS fine software and are ava1lable 10 
ess•SI you w.lh llmostany aspect of lfll1allat10n, trarn
lng, operalrOO--Or even CUSiomrzaiiOn, ~ desored You'Q 
.-the latest Directory ollhese helpful Consuhants 

Look who's using it: 
Here • a sample (taken from our customer foles) of the 
wide vanety ol bus•-• successfully usrng thiS tome
teoted aolidly-.stal>llshad . user-proven software 
. ......... ~· U'N~..._ .. ._.._ . c;;...~~ · 

~, ....... "-' ...... ,.,........ .~~-~ 
c..-.. ........ .,.,.. .~~ ...... . ~~-~ 
....... . ~.,-~....w:..~· · .......... ·~W¥ .. ..._.a. .............. !Jrl, ..... .,.~~ · e..atircO.O... 
0 ..... ......,..., .. . .._.,.___, .e.-...... ~. e."'-" .~ 

l..., .c..-.. ...... . -.-..~~ ............. ......... 
• CMIC......, ·rv-.-........... ~·GIMrll~flot......, •M.-....--.c.··-· ...... ·~...---~-- 1' ....... 
• ,, ... ...._..._ .~ .... ·QIIIIc.~~·Aeet~ 
..... . a.,.,.._.. ....... ~~· H)Oo' ... ~--
~·O..O.b~~; · .....,..,.,.. .......... . ~. 

""'vMor~~ ·~· .... rw...t · ~..,.. ... . ~~· 
~- fl ........ • S..• ·~-- ...... , "'-""' ...... 

Call for FREE LITERATURE, includmg sample reports, comparison chart, user letters, etc. 
Not sold m stores • Order today by MaJI or Phone • Phone Orders Filled Promptly 

Orders. Questions. and Lilerature Requests CALL NOW. TOLL-FREE -=-u 1-800-832-2244 
- In California call1·800-732-2311 

Please mention 
Ad /1120..V 

Techntcal Support Hotline (8 AM to 5 PM, M on.-Fro) (415) 680-8378 

Send Ord e r s To: 1280-C Newell A venue, S u i t e 147-V , W aln u t Creek, California 94596 
;.=;_::o~..,..-:-'~MWOe,..::_.w_.-:::::c-;:'. ;:w,=.=-=::.=.;_~MO~~ ~.:..~~!!.:.:: 
11uNn .......,.. T,.. MWU • ,_ .... • ONkft • , .....,. ......,. ...... ~ • Wf'tM .... _..,.,.. • IMJ "-P.J' lllown~• .,..._.,. l t .. iffN 
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A Complete System! 
lncludea all four s t•ndard general accounting programs: 

GENERAL LEDGER rsoornpletelyrntegrated toautomatrcalfypost 
end.ol-monlh transactiOns from AIR. AlP and Payroll II prints 13 deUilled 
reports for lhe entrre company, and optoonal lncome Stetemento for up 
to !It da~rtments. II produces up-1o-~m111u1e comparative financial 
statements ,.,th curoent year-to-date, budget ..nd last year (month and 
YTD ). showing both dollar amounts and pa<cantages, and presents 
everythong ~. ~r bookkeeper, and ~r accountant need 10 know about 
the company • GIL automatically reconclleo all accounto, and malr. 
tarns extensNe, daUIIIed audit 1ralls ShOwing lhe souroe o1 each GIL entry 
101' qurck euy,tracong a Tnal ~Includes an lransactrons a Flex
rbla Chart of Account• • True double-.ntry boolckeepong a Master F1le 
capaclly" 400 kcounts • Monthly Transactrons capaaty' t ,000 With 2001< 
drskeue 3,500 w•lh 5001< diskelta. 7,000 per Megabyla wrlh a Hard DISk 

ACCOUNTS RECEIVABLE p<ovldes lnotant, on-line customer 
account Information (both currant and aged), wrth complete, 11mely 
rnvorcong. rnclud•ng open-item (Of balance forwatd) end statement 
capaboht•es It mal<es lhe entrre billing process fast, easy, and efllc:oenl 
h qwcldy ident•l'lea ~ overdue accounts. ~ apeac1 collac:tlons, helps 
control your cash flow and USISia you •n makrng beller financ1ll dec• 
&IOnS Both dela•led and summary cuotomar activity and aging rapono 
are 1nstanUy available • Preprinted forms available lor Invoices and 
statements • Oatalled audit trail • Marnlalns comprehensive customer 
data foles • Produces 8 reports and documents • Includes aulomatrc 
penodrc costomerlcloent biWig operon ,.hoch • dell for .erw:e bu-
• Itemized m10nthly tranuc:tiona • Master Frle capaaty 400 Customers 
• Monthly TransactiOnS capacrty 800 wrlh 2001< diSkette. 3,500 w.lh 5001< 
d•skeue, 7,000 per Megabyte wrth a Hard Orsk 

ACCOUNTS PAYABLE marnta•ns complete vendor/voucher 
hrslory and rncludes check-writing capabdohes Curreru and aged 
~yable report.a are ava•lable upon command It prepares an ex:tremefy 
useful cull flow/cash requirements report that greatly 1mpro-es 
management control ol your most valuable resource~hl II prints 
checks (on commercoaJiy avsolable forms on whoch your com~ny name, 
addreso and logo can be Imprin ted) w•th comp<ehensrve check stubs 
lhat ~r vendors Will apprecoate • Produce• 11 reports and documents 
• Automat ic ~y selecl.ron program allows ~yrnenl by due date or by 
di&Counl data • Manual end automatic checkwritlng • Check reg1sl8f 
a Detailed audrt trail • ltemrzed monthly transact.ons e Master Frle 
capacrly 400 Vendors • Monthly Transactions capacny 800 Wllh 200K 
d•s~elle, 3.500 wuh SOOK doskella, 7.000 per Megabyte w11h a Hard Disk 

PAYROL L os a complete, easy-to-use p<otessronat.quii•IY ~yroll 
system Be the offrc:e hero each ,. .. k when the checks coma oul on tome• 
Thrs program calculates ~yroll for avery type of employee (hourly 
salaried. and commiSSroned) and prints payroll checks (wrth popular. 
comprehensiV8 check stubs) w11h an absolute minimum ol 1nput Your 
company nama and logo can appear on these. too • Stores and repons 
cornprellensrveemptoyM and payrolllnformatron • Ma1nta•ns monthly, 
quanerty, and yearly totals for repO<trng purposes rn multiple otatea('l 
• Offers user-maintainable Federal, State, and local tex tablea(l) • 
W·2prrnlrng a 9<41 Reporting a Producao tOraportaanddocumenta 
• Master File capacrty 400 a"''*>yeeS Ar1 outstanding Payroll packagel 

Produces 42 Reports & Documents: 
G eneral Ledger 1. c..,. .. -. .. 2. enon .. """""''" . .,....,..,..ry-., .._.. .. ,.Olin .. _. ..... .,_--•. OaolyToOI'SOC!.,.. "-' 
s. "__,l.tonttory TrOI'MCioOM I. _,. 5.- 7. a-s-.. rn PI""
cornp.ar~ a. Income Stat~' 1. ~ ~ ""'" PtO year COfr'IP'e" 101\ 
10. ~ -...s..c-... 11. oep.nm.u -...Sra:_ .. __ 
)"Hrcompaf•ton 12. Olta.frepontor I'\Oivld~JCCOuntt 1 3-. Tnal~nct Stlttment 

Accounts Receivable 1. o.. fT..........,. RtQor1 2. -..1 .. 111or .. ·-• 
prepr ... tedkw""I~ J.. Sta•.,._entt~w·"'orw•-.. pr•v"' ed ilon'tt~ 4. ~AG-"0 
Aooo<I S.~Jogong"-' L l __ ...,r...,_....,., ,O...OOdc-
/ocl voty Aopon a. s-y C..•·- loccounl Aopon 

Acc ounts P ayab le 1. o. ry ~..., Aopon 2. o.r1 c.-~- ,_ c-u 
Wolh 0.U....S llui>O 4. ChK' ~- 5. o.-ot l- Trono<e< Ropurt a. CUll 
Roqt.r-10 _, 7. T,.,_ Rogoalor L 0pon ~hor RtQor1 t . Agod P~ 
Repon 10. 001.,-.cl- Aci..,.ty RtQor1 II . s..<nrnOI)O- Acc<>unl RtQor1 

Payroll 1. r-ot Tu T- 2. Stort r ... T- l . Porol <''"'"' ""'" """' 
4. Payrol C_,_ RognlOO' 5. -.nly Po)"'OI ~I. o...no<'f P•ffol s--ty 
7 . o...<otL-r • .,.,,., RtQor1 L Dot•IOd ~- ,.. "'V • · Plod.-.'" 
V'~ 10. p, ~!IIIH"Ual W2 ~ 

System R equirements: E•ther CP/M or MS·DOS (PC-DOS) • 
MocrosoftBASIC a 84KRAM a Twod•skdrrvesorharddlsk a 132column 
Wiele carnage p<1n1er or an 8Y, XI I p<onler Wolh compressed p<rnl mode 
(an Epson MX·80 or s•m•lar p<rnter) 

100% SATISFACTION GUARANTEE 
No-Risk, 30-day Money-Back Guar•ntee 

Order Dell<IOP Accountant and avaluoro 11 youroelllor 30 days THIIha 
parfOtmance oleacn P<OQrem using our compfahansrve s.mp/1 Dllra Fila• 
10 antor and proc:ess daiS. query accountS Pf'"l chael<s and rapo<IS and 
more Rev awlha- Use<s ManualS I'INII/la Traonong Tope read lha 
users· Nawlletter evan call our Tac:tonrcal Support Group.,,., ~· tiU* 
toOl\! ......, mull .._ compltrely NUalled """' Oask101> Accountant Of ~ 
may ratum 11 rn good oond r.on "'ltlllha S..lad Meslet O.sk UNOPENED 
(d rnstall! )'0<11'- data) lor a promJ)l courteous, complete rotund' 
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[ :OISTANCE: : Xl : VELOCITY : *X2: TIME: 

MAT H ANA LYZER PAK TM 

AN EXPANDABLE SOfTWARE TOOL 
SCREEN OSPlY FROM SINGLE KEY fUNC· 
TION CONTRLS. EXECUTE : STORE IN REG· 
ISTERS OR SAVE TO DISC . 
EQUATIONS AND SCIENCE TABlES 

PR[PR0GRAMM£D DISCS FOR: 
CONVUSIDf4S. G[OMURIC FIGUR[S. DUIV

ATIV[S, IHTlGRALS, SIMULTAII[OUS £QUA 
TIOf4S, PttYSICAL QUAHTITI[S, CH[MICAL 
[l[M(HTS, SHLLAR, G[OO[SICS, MICROWAV£, 
8[5S[l FUNCTIONS, PtiiMUTATIOHS, SPAC£ · 
TIM[, AND MOM . 

All STANDARD MATH fUNCTIONS PlUS 
HYPERBOliCS. SIGMA, DELTA, FACTORIAL 

COM'! lED MUl TIOI SC SET $ISO. 
SP£CIFY TRS U• 111110 I " Ill 

INTUNATIONll COMMUNICATION EXPERTS 
, ,0. 101 1111 
OUYU, tOlOUDD III II 

111- lll· llll 'TM holj c., 

DISKEttES 
$15.95/eoxOFlo· 

•5.25" SINGl£ SIDED. SINGU DENSITY 
MANUfACTURED BY ONE IJ' THE 
WORLD'S LAAGEST PROOOCERS 

All DISKETTIS ARE SOFT SECTORS 
EACH DISKEm IS CERTIFIED EAROR FREE 

5.25" SSOD $18.95/BOX OF 10 
5.25" DSOD $22.95/IIOX OF 10 

TWO ~X MINIMlJo4 ORLtR 
PLEASE ADD $1 50/BOX SHIPPit«i & HANDLING 

OEAUR NllJ CUJ8 INOUIRES INVITBl 

(312)490-9239 
SHEPHERD MARKETING 
~ , ,O. IOXM1a • 
~~.1.111M 

IL. RES PUASE ADO 6'4 SAUS TAX ,... 34 

TRS-80 Ill / IV 

* BOOKKEEPER * 
Pert ec l For Small Busmess 

TIME DOME Has Preloaded F•le 

* SCRIPSIT-MAILER * 
LET TERS · ENVELOPES · LABELS 

made by Sc t~os • l 

* SERVICE-BILLER * 
8 •11 Sy Rale Chart 

From· To Dale 

* BOOKKEEPING * 
MACHINE 

Pt~n led LEDGERS · STATEMEN TS 
1400 Accounrs Rece•vable 

$34.50 EACH PROGRAM 
(714) 774·9383 

H. A . K . WORKSHOP 
9791 ORANGE AVE . 

ANAHEIM . CA 92804 ..- 287 
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339 R• "R" 
349 INPUT "PLAYER ONE (000000) "; 8( 1) 
359 INPUT "PLAYER TWO (XXXXXX ) ";B(2 ) 
369 CLS 
370 PRINT @ 960, STRING$(54 ,1 91); 
389 FOR X•1 TO 2 
390 H=0 
41!9 B• INKEY$ 
410 PRINT@ H,A(X) ; 
429 If B• L AND H~9 THEN 409 ELSE If B•L THEN FOR N•H TO H-9 STEP -
1 : PRINT@ N,A(X);: NEXT N: H~H-9 
439 If B=R AND H=45 THEN 49 0 ELSE If B•R THEN FOR N=~l TO H+9: PRIN 
T @ N,A(X); : NEXT N: M• H+9 
44 0 IF B• "D" GOTO 489: GOTO 460 
451l GOTO 400 
460 NEXT X 
471l GOTO 380 
480 I f PEEK(K+M+6 5) <>32 THEN 491! ELSE FOR P• H TO H+896 STEP 64 
490 IF PEEK(K+P+1 29)=32 THEN PRINT@ P , STRING$ ( 9,32);: PRINT@ P+6 
4,A (X); : GOTO 500 ELSE GOSUB 520: GOTO 510 
500 NEXT P 
519 GOTO 469 
520 Z• PEEK(K+P+1)+PEEK(K+P+129)+PE EK(K+P+2 57)+PEEK(K+ P+385) 
531! If Z•31~ OR Z• 352 GOTO 681! 
548 Z•9 
558 POR 0 •1 TO 21 
560 Z=PEEK (K+H(0))+PEEK(K+H(0)+9) +PEEK(K+H (0)+18)+PEEK( K+M(0)+27) 
578 IF Z• 316 OR Z•352 GOTO 688 
589 NEXT 0 
598 FOR 0•1 TO 12 
688 Z•PEEK(K+N(0))+PEEK(K+N(0)+ 137) +PEEK(K+N(0)+27 4)+PEEK(K+N(0)+ 4 
11 ) 
619 IF Z=316 OR Z•352 GOTO 688 
629 NEXT 0 
631! FOR 0•1 TO 1 2 
648 Z•PEEK(K+P(0))+PEEK (K+P (0) -119)+PEEK(K+P(0) - 238)+PEEK(K+P(0)-3 
57 ) 
658 IF Z• 316 OR Z•352 GOTO 688 
660 NEXT 0 
679 RETURN 
688 If Z• 316 THEN C• B(1) ELSE C• B(2) 
698 PRINT @ B,C" WINS.": GOTO 698 
788 END 

The Fourth Po-wer-Color Basic. 

191! REM * THE FOURTH POWER * TRS-88 COLOR BASIC 4K 
118 REM * FUN HOUSE I NOV, ' 83 I RICHARD RAMELLA 
128 CLS(8) 
131 INPUT " FIRST PLAYER (ORANGE)";B$(1) 
149 INPUT "SECOND PLAYER (BLUE).JB$ (2) 
159 CLS(B) 
169 BS•CHR$(128) 
170 FOR A•481 TO 509 
189 PRINT@ A,CHR$(287); 
191! NEXT 
2119 ES•CHR$(255) 
2111 FS•CHR$(175) 
228 A$(1)•BS+ES+ES+E$+E$+BS 1 

2311 A$(2)•BS+FS+FS+F$+FS+BS 
2411 L$•CHR$ ( 8) 
258 RS•CHR$(9) 
261! OS•CHR$(18) 
2711 A(1) •8 
289 A(2)•3 
298 FOR C•1 TO 2 
3118 B•B 
318 X•2 
3211 Y•2 
3311 GOSUB 498 
348 ZS•INKEYS 
358 I P TIMER/28•INT (TIMER/28) THEN SOUND RND(13)*18,1 
368 IF ZS•L$ AND B•l THEN 341! ELSE I F ZS•L$ THEN FOR B• B TO B-5 
STEP -1: C0SU8 491 : X•X-2: NEXT 8 : 8•8+1: X•X+2 
379 IF ZS•aS AND B>24 THEN 341 ELSE IF Z$•R$ THEN FOR B•B TO 8+5 
1 GOSUB 491: X•X+2 : NEXT B: B•B-1: X•X-2 
381 IF Z$•0$ AND POINT(X 1 3)<>1 THEN 341 
398 IF Z$•0$ GOSUB 421 : GOSUB 521 ELSE GOTO 348 
Ul NEXT C 
411 GOTO 291 

l ottrt~ c ontmutYI 
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by tapping the left- and right
arrow keys, and drop it down 
the row by pressing the down
arrow key. In the Level II ver
sion, move the piece sideways 
by pressing L for left or R for 
right, and drop the piece into 
the row by tapping D for drop. 

Both versions recognize a 
winning position and announce 
the winner's name. The CoCo 
version chains together the win
ning row of four pieces, but the 
Level II version does not. 

Be patient as you play. It 
takes the CoCo five seconds 
and the Level II four seconds to 
check for winning positions. 
During this time the game is 
frozen, but when the check is 
complete, the next player's 

421 FOR 8•8 TO 8+481 STEP 32 
438 PRINT@ B,A$(C)J 
441 SOUND RND(l3)*18,1 
458 IF POINT(X,Y+2)<>1 THEN RETURN 
468 PRINT@ B+l,STRING$(4,128) ; 
478 Y•Y+2 
488 NEXT B 
491 PRINT @ B,A$(C)J 
511 SOUND RND (13)*18,1 
511 RE'l'ORN 
521 FOR 0•2 TO 26 STEP 4 
531 FOR E•2 TO 22 STEP 11 
541 IF POINT(E,O)•A(C) AND POINT(E+l8,0) •A(C) AND POINT (£+28,0) • 
A(C) AND POINT(E+38,0)•A(C) THEN FOR F•E TO £+38: SET(F,O,A(C) ) : 

NEXT: GOTO 738 
551 NEXT E 
568 NEXT 0 
571 FOR 0•2 TO 14 STEP 4 
581 FOR £•2 TO 52 STEP 18 
591 IF POINT(E,Ol•A (C) AND POINT (E,0+4l•A(C) AND POINT(E,0+8)•A ( 
C) AND POINT (E,O+l2) • A(C) THEN FOR F•O TO 0+12: SET (E+4,P,A(C) ): 

NEXT: GOTO 731 
618 NEXT E 
611 NEXT 0 

628 FOR 0•2 TO 14 STEP 4 
638 FOR E•2 TO 22 STEP 18 
641 IF POINT(E,D)•A(C) AND POINT(E+18,0+4)•A(C) AND POINT(£+21 1 0 
+8)•A(C) AND POINT(E+31,D+l2)•A(C) THEN FOR G•E+B TO E+28 STEP 1 
81 SET(G,D+2,A(C)) : SET(G+1,D+3,A(C))1 0•0+4 : NEXT G1 GOTO 731 
651 NEXT E 
668 NEXT D 
671 FOR 0•14 TO 26 STEP 4 
681 roR E•2 TO 22 STEP 11 
691 IF POINT (E,D) •A(C) AND POINT(E+11,D-4) •A(C) AND POINT (£+21,0 
-B) •A(C) AND POINT(E+31,D-12)•A(C) THEN FOR G•E+B TO E+28 STEP 1 
1: SET(G,D-l,A (C)) : SET(G+1,D-2,A(C)): D•0-4: NEXT G: GOTO 731 
718 NEXT E 
718 NEXT 0 
728 RETURN 
738 PRINT@ &,•wiNNER: •8$(C)r• •,, SOUND RND(l3)*9,1 : GOTO 738 
748 END 

piece appears at top left or the 
program announces a winner. 

Next month is December, 
and all the computer magazines 
of the world will be running 

programs of Christmas trees, 
holly wreaths, and fll'eplaces 
with stockings. But not the Fun 
House. I'll have something dse 
festive.• 

DISCOUNT COMPUTERS 
100% RS COMPONENTS, NO FOREIGN DRIVES OR MEMORY- FULL WARRANTY 

24K MODEL 100 . . .......... .. ... . . .. 799.00 DMP 100 PRINTER. .. . .. . ...... .... S 299.00 
16K MODEL 4 . . .. .. . .. . .... ... . . . .. . 799.00 DMP200 PRINTER ....... .. . . .. ...... 599.00 
64K MODEL 4, 2DR, AS232 .. . . . .. ... 1579.00 DMP500 PRINTER . ..... . . .. .... .. .. 1029.00 
80K MODEL 12, 1 OR . . . .... . ... ... . . 2499.00 DMP 2100 PRINTER. . . . .. ..... . ... .. 1599.00 
80K MODEL 12, 2DR . ..... .. .. ..... . 3149.00 DWP410 DAISY .. ..... ............. 1095.00 
256K MODEL 168, 1DA . . .. ... ... .... 3898.00 OWP DAISY WHEEL II . . .... .. ... . . . 1599.00 
256K MODEL 168, 2DR .. ....... .. . .. 4510.00 12 MEG HD MODEL 11112/16 . ... .. ... 2369.00 
256K MODEL 168, 1DRW/HD . . . . . . . . 5439.00 ALL AS SOFTWARE . . . .. .. ..... . . 20% OFF 

CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

(817) 825-4027 
NOCONA ELECTRONICS • Box 583 • Nocona, TX 78255 
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SPECIAL INTERESTS 
MICROSOFT BASIC DECODED AND OTHER MYS
TERIES-by James Earvour From the company that 
brought you TRS-80 DISK AND OTHER MYSTERIES. 
Contains more than 8500 lines of comments for the d is· 
assembled Level II ROM a, alx additional chapters de
aeroblng every BASIC aubroutlne. with assembly lin· 
guage routines showing how to use them. Flow charts 
for all major routines showong how to Ull tllem. Flow 
chana for all major routines give the reader a real In· 
sight Into how the Interpreter works. BK 118e $29 50 • 

BASIC FASTER AND BETTER AND OTHER MYS
TERIES-by LaoNII Rosenfelder You don't have to 
learn assembly language to make your programs run 
fast With the dozens of programming tricks and 
techniques In this book you can son at high speed, 
swar, screens In the twinkling of an eye, write IN KEY 
rout n11 that people think are In assembly language 
and add your own commands to BASIC. Find out how 
to wrote elegant code thai makea your BASIC really 
hum. and explore the power of USA calls BK 1221 
$29 95. 

CPIM REVEALED-by Jack D. Dennen. Explore and 
master the popular CPtM ope<ating system tor moero
eomputers The technical aspeeta of CP•M are ex 
plalned. Includ ing the conaote monotor tCCP). the sys
tem manager (BDOSjand the Input/output drover pack· 
age (CBIOS). In add It on, the data structure oft he CP/M 
dfsk IS fully deserobed. Advanced users woll also ap
preciate the detailed discussions of bootong up, togg. 
lng In, changing memory size, mepplng disk space 
calling programs and Interlacing techniques Included 
are CPIM utilities end other essentlel Information for 
using CP1M effectively BK1283$1395 

32 VISICALC WORKSHEETS-by Ted Lewis Expand 
your VosoCate horozons woth these versatile worl<· 
sheets Th•llY·two dolferent programs Include games 
and noveltoes, busoneu and household applicationS, 
statistical analysts, and 'whet·lf" models Everything 
from tk:-tae-toe to depreciation aehedullng, from dally 
carbohydrate Intake to Installment payments. T"'o ap
pendices cover VosiCale commands and funetoons. 
The fully documented programs are ready to be typad 
Into your eomf:uter. A valuable resource for any Vosl· 
Calc user BK 286 19 95 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER-By Ro<:hard G Canning and Nancy C 
LHper For a "'ell-organrzed manual on the process of 
selecting the right computer aystem tor your small 
buSiness. thla text ean·t be excelled Deaigned to Intro
duce the novice In data and word processing to the real 
benefits of computerization. the book Is tilled with 
money· and time-saving Ups, photos of equipment, 
lists of aupptoers, prices, explanatoona of computer ter· 
mlnology, and helpful refereneeato addotlonal sources 
of Information. Everyone contemplating a first com· 
puter Installation should have this book. BK1222 
'"00' 

THE CUSTOM TRS-80 AND OTHER MYSTERIES-by 
Dennis KltSL More than 300 pages of TRS-80eustomlz· 
tng lntormatoon. Woth this book you'll be able to ex
plore your computer like never before. Want to turn an 
8 track Into a mass storage unit? Individual reverse 
eharaetera? Replace the B.t.SIC ROMs? Make Music? 

~ i~: :=· ~~!~~ ~\?~·lsL~":~ l;~~h~~el~? ~~r!~ 
Even If you have never used a soldering oron or 
read a circuli doagram, thll book will teach you howl 
This Is the definitive guide to customizing your 80' 
BKI218 $2995.' 

PROGRAMMING•6809 
UOI MICROCOMPUTER PROGRAMMING AND 
INTERFACING- by Andrew C Sllugaard Jr Getting 
onvolved with TancJy's new Color Computer? It so. this 
new book from the Blacksburg Group will allow you to 
exptoot the awesome power ot the machine's 6809 
microprocessor Detailed onformatoon on processor ar· 
ehlleeture. addressong modes, regoster operation. data 
movement. arothmelle togoe operations UO and Inter· 
fae•no 11 provoded as well as a review seetoon at the 
end of each chapter Four appendices are Included 
coverong the 6809 •nstruetlon set speetflealion sheets 
of the 6809 family of processors otner 8800 seroes 
equipment and the 6809'6821 Peropheral Interlace 
Adapter Th11 boo I< sa muslforthe 11roous Color Com
puter owner BK1215 St3U5 • 

INSIDE LEVEL 11-For machine language program· 
mers This Is a comprehensive reference guode to the 
Level II ROMs, allow•no easy ullllzatlon of the 
sophiSticated routines they eon1a1n II concisely ex· 
pla•ns set·ups, eallong sequences. variable passage 
and 1/0 routines Pan II presents an entirely new com
posite program structure whoeh unloads under the 
SYSTEM command and executes on bOth BASIC and 
maehone code woth the speed and eltleoeney of a com· 
poler Speeoal consideration Is given to dosk systems 
BK1183$1595' 

TRS-80 EXTENDED COLOR BASIC-by Richard Haskell 
Thos Is a complete guide to programming the TRS-80 
Color Computer In BASIC. wrth step-by-step Instruc
tions and lots of screen pholographs Good lor begon
nlng and advanced programmers, lhls book Includes 
sample programs and lnl ormallon on using the key· 
board. cassette tapes, graphics, sound effects, and 
more Richard Haskell is also lhe author of Apple 
BASIC and PET ICBM BASIC. BK 1285 12 95 

Nanos System 
REFERENCE CARDS 
FOR MODELS I, II, Ill, COLOR AND 
POCKET COMPUTERS! 
At •est No more fo.pplng lhrough the pages of the 
BASIC manua•! No mora worKong lhrough the maze 
of maeh•ne tangua9e lnstruel •onsi These cards 
completely summarrze the BASIC and Assembler 
manuals' FEATURES INCLUDE 
memory map. eyeball graph•es. math lnstruetoons 
BASIC commands. store tnsl ruet ions. BASIC tune 
toons. load instruetoons, BASIC statements. move 
lnslruetoons. special keys, exchange Instructions. 
PRINT USING examples. shil l onslruetoons, BASIC 
speeoal characters. compare Instructions. BASIC 
end assembler messages and codes branch on
tlltuctoons, BASIC facts. data alteration instrue· 
tions, reserved words, 110 lnstrucllons ROM 
routones. complete character chart With graph•es 
and spaee-compressoon codes. he•-dec chan con
trol code cross-reference, assembler lnstruehons 
commands a'1d operetors screen hnelayoul. edilor 
commands and subcommands. eond otoon code 
easy access 
Plus-"magoe graphiCS number-a mystery unlit 
you learn how 10 use II! 
DeSigned as a fold-up, eecordoon·style card, hts rn 
your pocket Panols organized for ophmum speed 
for reference 
Modell. BASIC and Assembler FC 1002 S-4 95 
Model II: BASIC and Assembler FC 1005 S5 95 
Modei ii:Com'7lands and Utolilles FC1010 S3 95 
Model Ill: BASIC and Assembler FC1005 S5 95 
Color. BASIC and Extended FC 1006 S-4 95 
Z-110: Microprocessor FC 1011 S-4 95 
ZXIO, ZXII and nmex Sinclair 1000: FC 1012 S5 95 
Pocket Computer: BASIC FC1009 $2.95 
Apple II and Apple II Plus· BASIC and 6502 FC1006 

S-4 95 
Apple It and Apple II Plus: BASIC onty FC1007 $3.95 

PROGRAMMING THEZ-10-by Rodnar Zaks. Hereosas
sembly language programm•no for the Z-80 presented as 
a progressrve. llep-by·step course Thla book Is bOth an 
edueatoonal texl 1nd e selt-conlllned reference book, 
useful to bOih the beolnnong and the expeneneed pro
grammer who wish to le11n ebOut the Z-80 Exercises to 
test the reader are Included BK1122 S1&815 • 

ASSEMBLY LANGUAGE GRAPHICS FOR THE TRS-80 
COLOR COMPUTER-by Don Inman and Kull Inman 
w1th DYMAX This dynamic new book uses sound and 
graphiCS to show you how 6809 assembly language can 
be used to perform tasks that would be dofftcu~ or 1m. 
possible woth BASIC. All of the techniques are explaoned 
In e hands-on approach. Leam how to tailor you own pro
gramming style, from ed1tlng, esaembllng, exeeullng 
and even debugging, 10 ma~lng your own programs run 
quickly and efficiently It Is also packed with video 
aerHn diagrams which explain each step of the process 
of creating your own graphoes. BK1277 S??.?? 

TRS-80 COLOR BASIC-Bob Albree/ll Learn how to use 
the unoque color. sound and graphiCS ott hi TRS-80 Color 
Computer This Hlf·teaehing guide usa a learn.u.you.. 
play format to teach Color 8ASIC Packed "'''h gamee, 
exJ*•menta. programming problema. and aolu1ionS, It Is 
an ldeallntroduetoon for children. teaehws, and adults. It 
starts with simple concepts and takas you on to more 
complicated games, graphoes. and ecli'llto ... Including 
many ehenees for you to try out your newly learned pro
gramming akllla. Included Is an entire ehepler on pro
gtamming problema, wtoleh offers tip on edaptlng to Ml· 
erosofl BASIC on other personal eompute<a BK 1280 
$10.95 

BASIC & PASCAL 
INTRODUCTION TO PASCAL-By Rodnay Zaks A 
step-by-step IntrOduction lor anyone wanting to learn 
the language quoekly and completely Each concept Is 
explained simply and In a logical order All fellures of 
the language are presented in a clear, easy to-under· 
stand formal With exercises l o tell the reader at the 
end ot each chapter II deserobes both atandard 
PASCAL and UCSO PASCAL. the most widely used dla· 
lect lor amall computers No computer or progrem. 
mono experience Is necessary. BK11111 S1eJI5 

HOW TO MAKE MONEY WITH COMPUTERS-In 10 In
formation-packed eheptera, Jerry Felsen describes 
more lhan 30 eompute<-<eleted, money-making, high 
&r~~~OS'\~~I~al lnvestment opponunotles. 

PROGRAMMING IN PASCAL - by Peter Grogono The 
computer programmong language PASCAL was the 
hrst lenguege to embody on a coherent way the con· 
cepts of structured programm•ng ..,h,cn has been 
defined by Easger DiJkstra and C A R Hoare As such. 
ot •s a landmark •n the development of programming 
tangueges PASCAL was developed by N•klaua W•nh 
on Zuueh . IllS deuved hom thelengueoe ALGOL 60 Dut 
11 more powerful a'1d eas•er to use PASCAL os now 
Widely accepted as e useful language that can be elfo· 
elently Implemented, and as an excellent teeeto1ng 
tool II does not assume knowledge of any o ther pro· 
grammong language and therefore suitable lor an on 
troduelory courae BK 11>10 S 12.95 • 

·use the order card on thiS magazone or Itemize your order on a separate p•ece of paper and ma I to 80 M1ero Book Department e . PeterbOrough NH 03458 Be sure to Include 
check or detaoled credo I c ard •nlormat1on. No C O.D orders accepted S 1 50 lor thel11st book. S 1 00 each addotlonat book for US delivery end foreign surface For foreign 111ma11 
$10 00 per book. Please allow • ·6 ... eeks tor delivery Oueatoons regarding your order" Please wrollto Customer Service at the abOve address 

For Toll Free Ordering Call 1-800.158-5473 
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A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Tho,.,n Here al last os a clearly wnnen 
boo~ lhal allows you 10 use I he Unox operatong system 
easily and at a lrac11on of the time 11 previOusly took. If 
you re using, evaiuaung or simply curious aboul l hos sys
tem, lhos os your book BK12.42 S15 99 

CAPTAIN 80 BOOK OF BASIC ADVENTURES- by Rob
en Lodd o• Th•• book contaons 18 of the most popular 
Adve'llure programs •"~·t ·leble today a'ltn one easy 10 
read book wllh llstongs ready 10 be keyed on 10 your 
computer Thos unique book also contaons an AOVEN 
lURE GENERATOR proqram. nol avaolable from any 
other source Thos generator program woll actually 
Wille another BASIC .. 0\/ENTURE PROGRAM ' AI· 
I hough •peco l• .ally wrollen loo the TRS-80 MOdell & Ill. 

:~~~~~;~~1;"; ... ·~~Ca :J'.f'l~~~~ ~~9o:;,er computers us· 
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TRS.80 DISK AND OTHER MYSTERIES- by Harvard C. 
Pennington. This 1s the dellnltiVB work on the TRS-80 
MOdell disk system 11 1s full o f detailed " How 10 lnfor
mallon w11h examples. samples and on-depth explana
loons suolable for begonners and pro lesslonals alike. 
Tho recovery of one losl I ole os worth I he price alone. 
BK1 181 $2.2 50 ' 

MASTERING CP/M - by Alan R. Moiler For advanced 
CP'M users or syslems programmers who want max
Imum use of lhe CPIM operahng system this book 
lakes up where I he CP/M Handbook leaves off II will 
gove you an on-depth understanding o f lhe CPIM 
modules such as CCP (Console Command Processor), 
BIOS (Basoc lnpui/Oulpul System), and BOOS (Basic 
Disk Operaling sr,slem). II explaons the Incorporation 
of addlllonal per phorals 10 I he system, console 110. 
the use of I he file control b lock end much more II also 
Includes a library of usefu l macros and • comprehen
sove set o f aopend oces BK1263 S16.95 

INTRODUCTION TO WORD PROCESSING by Hal 
Glatzer. This book uplalns In plain language what a 
word processor can do, how 10 use one. how II omp!oves 
productovoty-especoally in businesses thai handle lots 
of words-and hoW to buy one wosely. No technical 
kfiOWiedge requored, for all hrst·l•me users and those 
conSiderfng purchasong a word ptOCessor. BKt238 $12.95 

WOROSTAR MADE EASY by Waller A. Enlln. Now Word
Star Is as simple 10 learn as II Is easy to use. This book 
leaches WordStar In 1• easy lessons. saving hours of 
hard work II comes wllh a convenoenl pull-out Command 
Card BKt239 $7 95 

WAYNE GREEN BOOKS 

~EXDDR 

a complete 
wordl>roc~ 

$ 
system in kit 
f#}m 

by 
ltwU1 Rapp&po:1 

A WAY:'n:GR&EN 
PUll! !CATION 

COMPUTER CARNIVAL-by Richerd Ramella Your 
ehofd can become a crec1<e11ack computerlsl woth the 
si"Y TAS-80 Level II programs on COMPUTER CARNI 
VAL Thos large type, sporal bound book for beginners 
IS a •erotable lunhouse of games. graphocs. qulues 
and puules Wrlllen by 80 M1cro columnost Richard 
Ramella. I he programs are challenging enough 10 en· 
sure conllnued learning. yet short enough lo provide 
your chold woth the Immediate delight and reward of 
mastering basoc computing s~llls And for even greater 
enjoyment, gellhe CARNIVAL COMPANION. a 30-mln
ule cassette containing all the programs in the book. 
Ellmlnales llresome typing and let s your child spend 
more lime en)oylng I he programs BK7389 S t 6 97 
CC7389 Book and Cassette s2• 97 

ol() COMPUTER GAMES FROM KILOIAUO toiiCIIOCOtol· 
PUTING- Forty games In all on none dofferenl ca1ego11es 
Games for large and small systems. and even a section 
on calculator games Many versions of BASIC used and 
a wode va11e1y ol systems represenl ed A must for the 
SBIIOUS computer gamesman BK7381 S7 95 • 

THE SELECTRIC INTERFACE-by George Young You 
need the Quahty pront that a daosy wheel pron1er pro
vides bull he lho¥ahl of buyong one makes your wallet 
woll SELECTRIC M INTERFACE. a slep"bY step guide 
10 Interlacing an IBM Select roc 110 Wri ter to your micro
computer, woll give you thai quality at a fracllon of the 
proce George Young, co-aulhor of KrloOaud Mlcrocom
pullng magazines popular "' Kolobaud Klassroom" 
series, o ffers a low-coal alternative 10 buying a daosy 
wheel printer SELECTRIC INTERFACE Includes step. 
by-step lnstrueuons, tips on purchasing a used Selec
triC. onformatoon on varoous Select ric model s, includ• 
ong !he 2740. 2980. and Dura 1041. drover software for 
Z80. 8080. and 6502 chops, tops on l nterfacong tech
niques With SELECTRIC INTERFACE and some back· 
ground In electronics, you can have a hlgh-quallly, low 
cost,leller-qualll y pronter Petals not included BK7388 
(125 pages) $12.97 

ANNOTATED BASIC - A NEW TECHNIQUE FOR NEo
PHYTES- BASIC programming was supposed 10 be 
somple-a begonner's programming language whoch 
was so near 10 English that Is coufd be easily 
understood But. In recent years. BASIC has become 
much more powerfu l and l herelore much more difficult 
to read and understand BASIC somply Isn't basic 
anymore 

Annotated BASIC explains the complexities of 
modern BASIC. 11 Includes complete TRS-80' Level II 
BASIC programs lhll you c an use Each program os al'
notaled 10 explaon on step-by-step fashion the work ings 
of the program Programs are flowcharted 10 assist 
you In following the opera ilona ! sequence And- each 
chapter Includes a description of l he new concepts 
which have been IntrOduced. 

Annotated BASIC deals with I he hows and whys of 
TRS·80 BASIC programming. How Is a program pul 
togelher? Why Is 11 w rotlen I hal way? By observing the 
programs and fol lowing the annotat ion, you can devel
op new techniques 10 use In your own programs- or 
mOdify commercial programs for your specffic use 
Annotated BASIC Volume I BK738-4 $10 95 
Annotated BASIC Volume 2 BK7385 $10 95 
Order Both Volumes and Save ! BK738-402 S 18 95 

KILOBAUD KLASSROOM oy George Young and Peter 
Stark Leamong eleclronocs tneory w!lhoul pracuce osr> 1 
!'asy And ol s no fun 10 buold an elecol ronocs orOjecl thai 
you can 1 use Kolobauo Klassroom, I he POPular seroes 
forst published on KrlooaurJ M1crocompurmg combines 
theory wtlh pracllce Tttts ·~ a practical course'" d•Q•tat 
e lectrOfhCS U stafls 001 wtth very Stmple electrorua 
prOJ8CIS and by the end of lhe cou•se you II construct 
your own >A~Otktng m•crocoJT\puter' 

AulllO" Young ana Sta" arl' ,.,oe,.eneeo 1eache<~ 
and the•r pproacPl tS Stmpte and duecl Whethet y()t.fre 

~~':,8, ~~ '::': ~~~~~~~~~~~=~:~~~~~:!:,ov~e~ 
O>N n a computer I hal you buoll yourself' BK7386 Sr. 95 

TEXTEOIT - A Complete Word Procaaolng Syotem In 
Kll Form- by Irwin Rappaport TEXTEOIT os an Inex
pensive word processor thai you can adapt to • uol your 
dofferong neeos-from form tellers 10 lengthy texts 
Wronen on TRS-80 Oosk BASIC the system consis ts of 
several mOdules permollong the loadong and use of on
ly those porloons needed A <los~ IS also avaolable which 
provides the direct loadong o f the mOdules, however. 
the book Is required lor documentallon For M Odel I 
and Ill wllh TRSOOS CONVERT • one d osk drive (2 dosk 
d rives or copy uloloty needed 10 transfer 10 sysl!'m 
dosk) Runs under TRSDOS 2 212 3 May no1 funct ion 
un~r other systems B'\7387 S9 97 Olsk OS7387 S19 97 

THE NEW WEATHER S,lTELLITE HANDBOOK- by Or 
Ralph E Taggart WB800T Here os the completely up 
dated and revosed ed•llon of the besl-selhng Wttatn•r 
Satellite Hendl>ool< containing a ll lhe on formation on 
the most sophlsllcal e<l and ef fecllve spacecraft now 
in orbit. Or. Taggart has wrlllen this book 10 serve bolh 
the experoenced amateur satelllle enthusiast ancl the 
newcomer Thos book Is an IntrOduc tion 10 salelllle 
walchong. I hal tells you how 10 construct a complete 
and highly effectiVe ground sl aloon NOIJUSi odeu. bul 
solid hardware desogns and alii he ons1ruc110ns neces
sary to operate the equlpme111 are oncluded An entire 
chapter Is devoted to mlcrocomoulers and the Wealh· 
er Satellite Slahon. and for l he thousands o f e•perl· 
menters who are opera ling s1a110ns The New Weather 
Satellite Hendl>ool< detalfs all the procedures neces
sary 10 follow the currenl spacecraft Weather Sal elllle 
contains Operallon Satellite Sy&lems, Antenna Sys
tems. Weather Satellite Receiver~. A Cathode Rar. 
Tube (CRT) Monitor for 5atelllte Pocture Display, A 0 • 
rect Pron11ng Fascomole System for Weather Satellite 
Display, How 10 Fond the Satelllle, Test Equipment, Ml
crocompulers and the Weather Satelhl e Statoon. Sta
uon Opera !Ions 8K7383 S8 95 • 

·Use the oroer caro on lhos maqazone or otemlle your order on a separate poece of paper and maol lo 80 Mocro Book Department e Peterborough NH 03458 Be sure 10 onclude 
check or delaoled credll c ard onformallon NoC 0 0 or<lersaccepled Sl 50 for the lust book St OOeach addol oonal book lor US dehvery and loreogn surface For foreogn aormall 
S tO 00 per book Please allow 4-6 weeks for delivery Ouestoons regardong your orde<? Please wrote 10 Customer Servoce at !he above address 

For Toll Free Ordering Call 1-800-258-5473 
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Send any questions or problems dealing 
with any Ol'f!O of TRS-80 microcomput
ing to Feedback Loop, 80 Micro, 80 
Pine St., Peterborough, NH 03458. 

l am from Venezuela, living temporari
ly in the United States. I have two 

48K Levell/ dual-disk Modell's. Sever
al of my friends hove similar configura
tions. 

Not long ago a friend in Venezuela 
asked me to get him a new set of Levell/ 
ROMs. He ha5 the three-set, and his 
ROM 8 went bod. Since Radio Shock is 
out of the three-ROM sets, I tried to 
find the commercial number for the 
ROMs so we con use the ROM pro
grammer to make one of our own. No 
one seems to know the number. Can 
you help? 

One other question: I'm using Prof tie 
for the Model I a5 an inventory pro
gram for all the items I will toke home. 
With it, I can list them item by item by 
the box they're pocked in-just right for 
Customs. But Profile doesn 't do any ar
ithmetic operations and I want to be 
able to odd the do/lor amounts by the 
page, a11d then convert them to my 
country's currency. Also, how con you 
modify Profile to open more flies than 
it currently uses? 

R.B. 
Rochester, MN 

I don't know the exact ID numbers of 
the ROMs you want, but you can re
place the Levelll ROMs with 2716 (2K 
by 1 byte), 2732 (4K by 1 byte), or 2764 
(SK by I byte) EPROMs from any one 
of several manufacturers. I believe the 
Level II ROM 8 chip is a 4K by 1 byte 
ROM. 

For more information about your 
Model I and how to modify it, get Den
nis Kitsz's book The Custom TRS-80 
from IJG (see address at the end of the 
column). 

I updated my hom shack by adding a 
Mode/Ill. I use it for QSLing, log keep
ing, and other related chores. My prob
lem is RFI. I con copy only the strongest 
of signals over the computer generated 
noise. 

I hove good grounds on of/the com-
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ponents (computer, HF rig, interface, 
and antenna) and use a shielded cable 
between the interface and radio. Physi
cally separating the Model lll from the 
radio helped, but it makes operating in
convenient. 

I want to shield the inside of the 
Modell// with copper screen and install 
RF filters at various places in the com
puter. I need to know where to put the 
filters and if the shielding will help. 

R.S. 
Norwalk, CA 

Yes, shielding will help. Besides just 
adding shielding and filters, make sure 
that the internal cable grounding is se
cure. I've seen more than one Model III 
with grounding cables improJ)erly con
nected. 

Your primary problem areas are the 
keyboard (which acts like an antenna), 
the main circuit board, and the disk 
drives. For safety reasons, I suggest that 
you get insulated copper screen. This 
lessens the chance of the copper screen 
accidentaiiy grounding out the video 
monitor and power supplies. 

Run the screen all through the cabinet 
(you'll probably have to remove the 
drives and power supplies from the bot
tom of the case to get the screen beneath 
them). Place a fllter on the drive enclo
sure, keyboard, and one on both sides 
of the main circuit board. Since the 
Model UI case is in two distinct sec
tions, you'D have to attach the two wire 
screens (one in the bottom and one in 
the top) together with a ~inch cable so 
you'D have room to lift and move the 
top of the case. 

At the moment, I haven't heard from 
anyone who has tried to shield their 
computers from RFI, so I reaDy don't 
know of any single, sure-frre method to 
accomplish it. 

I'm looking for a genealogy program 
for a two-drive Model Ill. I need both 

by Terry Kepner 

pedigree and family group sheet capa
bility. Can you help? 

W.G. 
Salt Lake City, UT 

Smartware Systems (14310 Pem
bridge, San Antonio, TX 78247, 
512-494-0285) has a program called 
Gensystems Genealogical Data Base for 
$128.45. 

Acorn Software Products (634 N. 
Carolina Ave. S.E., Washington, DC 
2(XX)3, 202-544-4259), Computer Shack 
(1691 Eason, Pontiac, MI 48054, 
313-673-2224), and J. Fisk Software 
Systems Inc. (One University Place, 
New York, NY 1<XX>3), all have geneal
ogy programs for the Model III, but I 
don't have any price or other informa
tion about them. 

Who and what is Winchester of hard 
disk fame? 

D.L. 
Tucson, AZ 

Winchester disk technology was de
veloped in the rnid-1970.s as an alterna
tive to the expensive hard-disk drives 
then available. The newer drive system 
was much smaller, more temperature 
tolerant, and easier to use than the older 
units. It was also much cheaper. 

The Winchester disk drive is a sealed 
unit with a fast-rotating, high data-den
sity disk. Being a sealed unit, the critical 
read/ write head tolerances are easy to 
maintain; the complex and expensive 
head mechanism that allowed you to 
change disk packs on the older units 
isn't needed. While this means less 
memory storage, it also means less ex
pense. Since the unit was designed for 
microcomputers, whose owners were 
more interested in low cost than ex
tremely high data storage capability, the 
trade-off was worthwhile. 

I believe that the name was derived 
from the research company that came 
up with the design, Winchester Tech
nology. 

I hove a Model Ill with two Radio 
Shock disk drives. I recently purchased 
a commercial program that come with 
DOSPLUS 3.4. My problem is that 
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whenever I format a disk with DOS
PLUS, several grans are locked out. 
Formatting the same disk with TRS
DOS produces no errors. I took the unit 
to Radio Shack for drive alignment and 
check-out, but the problem still exists. 

J.M. 
Stillwater, MN 

Your problem is ·probably the drive 
stepping rate DOSPLUS uses. The Ra
dio Shack drives require a certain 
amount of time to step between tracks. 
Since each step jolts the head mecha
nism, you need additional time for the 
head to settle. Typically, Radio Shack 
drives need a stepping time of 40 milli
seconds. You can buy drives with step
ping times,as lo w as 6 milliseconds. Us
ing a stepping time that's too fast results 
in the d rive head eith6r miswriting or 
misreading the data. Either case locks 
out a gran during format. 

To fmd out what your version of 
DOSPLUS uses as a stepping rate, type 
CONFIG and press the enter key at the 
DOSPLUS prompt. It should say 
STE P == 30. To change the stepping 
rate, type CONFIG :0 (STEP == 40) and 
then press the enter key. If this doesn't 
work , call the DOSPLUS trouble desk 
at 305-983-3390. 

1 have a Model Ill with two drives. 
The system works fine except after pow
er-on and the disk system's initial run. 
!J the DOS disk isn't inserted and boot
ed within 2~25 seconds, the drive stans 
to run again and sometimes won't shut 
off without turning the system off and 
then back on. 

T.C. 
Carlisle, OH 

My Radio Shack technician tells me, 
based on what you've said, "Something's 
probably wrong, bring it in." The drive 
and drive light, once off, shouldn't start 
again until you press reset. 

I have a Levell/, 16K Modell with 
CTR-41 stringy-floppy, and Okidata 80 
printer. When the cassette recorder 
broke down for the second time, I went 
to Radio Shack and bought the ne-west 
recorder, which I couldn't get to work. 
The repair center said it was OK, but I 
still couldn 'I make it work. It loaded a 
program but wouldn 't save and reload a 
saved program. 

I took everything · to the store and 
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showed them that it wou/dn 't work. 
They checked the recorder again, OK'd 
it, but it still wouldn't work. I tried an
other, cheaper Radio Shack cassette re
corder and it wouldn't work either. I 
fmally sent the CTR-41 in for repair, 
and now it works fine. My question is: 
Should any J?adio Shack cassette re
corder work with my computer? Any 
ideas-on why mine doesn't? 

Second, while checking out disks, I 
wrote to Aerocomp and asked if their 
Model I stoner packages would run as a 
drive zero or if it was for positions 1, 2, 
or 3 only. They didn't answer; can you? 

D.R. 
Mason Oty, LA 

You shouldn't have any difficulty us
ing any cassette recorder with the Model 
I. The only real requirements are that 
the recorder have jacks for an AUX in
put and an earphone output. 

Something is wrong with your Model 
I. It sounds like you've never had the 
XRX cassette modification made to your 
computer. 1bis modification makes it 
easier for early production units of the 
Model I to more easily save and load 
programs. The original Model I units 
are very sensitive to volume and speed 
settings on tape units. Very minor alter
ations in speed by the recorder while 
saving or loading a program frequently 
make it impossible to recover the pro
gram. The XRX modification corrects 
this problem and gives the Model I a 
much wider volume load range. 

As for Aerocomp, the start-up pack
age is a drive zero unit (that's why it's 
called a start-up package and not called 
an add-on package). Before you can use 
disk drives with your Model I, you'll 
need an Expansion Interface (ED with 
disk controller circuitry. The Model I, 
without EI, doesn't have the proper 
control circuits for disk drives. You'll 
also need the additional memory avail
able in an Expansion Interface. Trying 
to use disk drives in a 16K computer is 
difficult since you only have about 5K 
of programming room left after loading 
DOS and DOS Basic. 

I have a 48K one-disk Model I with a 
Line Printer I. I use TRSDOS 2.3 and 
Disk Basic 2.2. My problems are with 
the LP I. 

Fust, the printer paper has a tenden
cy to slowly slide to the right whenever I 
print more than /0 lines. Second, when-

ever I have the command CHR$(138) 
embedded in an LPRINT, the printer 
only prints part of the line when it prints 
it at all. Finally, it prints a line feed only 
if you use LPRINT " ", POKE 
&H37E8,10, or LPRJNTCHR$(138). 

Do you know of any [/XeS? And can I 
modify the printer to accept single 
sheets? 

M.C. 
Mexico Oty, Mexico 

You can solve the paper creep prob
lem only by buying a tractor-feed mech
anism for the LP I. This fiTilliy holds 
the paper in place. The friction-feed 
printer fakes only roll paper, and there's 
no solution for preventing creep when 
you use it. It's too bad, but as far as I 
know, there isn't a way to use cut-sheet 
paper with the LP I. 

The design of the LP I requires that 
you use either LPRINT " " or LPRJNT 
CHR$(138) to line feed. Embedding the 
CHR$(138) in a string of text causes 
logic problems since the printer expects 
the line feed command to come as the 
first character of the string following 
LPRINT. ln fact, the character 138 is 
actually a graphics character, but the bit 
image of the character and the reaction 
of the printer to the character results in 
a line feed. It really isn't supposed to be 
a line feed character, but that's the way 
the printer treats it. 

If you have a tractor-feed mecha
nism, you can o rder letterhead station
ery, filing cards, postcards, and various 
other fonns with holes to fit the tractor
feed from NEBS at 800-225-9950 (Mas
sachusetts cuStomers call 800-922-8560). 

I'm sorry, but the only real solution 
for your problems is a newer printer 
that's designed better than the LP I. 

I have had my Model I for almost 
two years and I've finally decided to get 
a printer. My choices have narrowed 
down to the Epson MX-80 and the 
Gemini 10. My problem is that I don't 
know if the Gemini 10 printer works 
with Dot Writer 1.5. Does it? If it 
doesn't, is there a patch available? 

M.S. 
Elmira, Ontario 

Please, when you write about prod
ucts, give me the names and addresses 
of the manufacturers. Trying to fmd in
fonnation about product ABZ is very 



difflcuh unless I happen to know the 
product in question. 

The manufacturers of Dot Writer, 
RCM Computers, teD me that the Gem
ini 10 is not compatible with Dot Writ
er. The Epson is. And, as far as I know, 
there isn't a patch to Dot Writer that 
does make it compatible. 

I want to build my own disk hmd
ware using a 1791 instead of a 1771 or 
1791 disk controller chip. The 1791 only 
reads or writes in the IBM 3740 (single
density) or IBM 34 (double-density) for
mats. The 1771 uses these and non-IBM 
formats. 

I would like to be compatible with aU 
Model I software, and I would appreci
ate it if you could tell me if there are any 
software packages that use non-IBM 
format. 

L .P. 
Melvindale, MI 

Most Model I software uses the ffiM 
single-density format. The only excep
tions might be some of the special-pur
pose, copy-protected packages, like Su
per Utility Plus for example. As for 
which ones do and which ones don't, I 
can't really determine. If the alteration 
was done for copy protection the author 
wouldn't teD me, since it would be a clue 
to software thieves. Good luck with 
your design. 

I have a one-disk system and I recent
ly purclua!d software that has no DOS 
on it. Thus I am required to locate a 
two-drive system to get the programs to 
operate. 

Can you tell me why both disks must 
contain a DOS to make single-drive 
copies? Dealers and other owners 
haven't provided an answer. Is there a 
way around this problem? 

A.P. 
Pittsburg, CA 

Laziness is the answer. It's easier for 
the TRSDOS programmers to write a 
copy routine that requires a p,os disk in 
drive zero than to write o~ Jbat is inde
pendent of the DOS. 

Basically, the problqn is room. 
When creating a DOS you have two 
choices: write a DOS that takes up lots 
of room in memory and doesn't require 
anything on disk, or one that takes only 
a little room in memory and constantly 
refers to the disk for routines not in 

memory. TRSDOS takes up a lot of 
space on the disk in order to leave you 
lots of room in memory. This Jets them 
make a very powerful DOS, with many 
features, while leaving the progranuner 
as much room in memory as possible. 

On the other hand, CP 1M moves the 
entire DOS into memory. It's less pow
erful and has fewer features, but it 
doesn't require a disk in drive zero to al
ways have the DOS on it. That doesn't 
excuse the requirement for DOS on the 
disk for the Copy utility. Several other 
DOS manufacturers (DOSPLUS, MUL
TIDOS, and LDOS, to name a few), do 
provide a single drive copy utility. 

If you don't want to buy another 
DOS ($99 and up), you can get Super 
Utility Plus from Powersoft (11500 
Stemmons Fwy., Suite 125, Dallas, TX 
15229, 21~2976, $74.95). It lets 
you copy programs from one disk to 
another, regardless of their length. And 
it's also one of the most powerful disk 
utilities you can buy. 

I've been having a problem with my 
computers that has been driving me up 
the wall. I would appreciate your com
ments. 

I'm using two Model Ills with 
LDOS. One of them has an MPI 
ro.track double-sided drive. After using 
the ro.track drive for a year I started to 
have problems with directory and for
matting envrs. When formatting, the 
drive occasionally skips a track. 

I took the drive in to be checked out. 
It was tested on other computers (non
Tandy) and it works fine. I then bought 
another ro.track drive (Siemens), which 
now has the same problem. Interchang
ing three computers with three drives 
didn't solve the problem either. 

Eventually the local experts changed 
the outgoing pulse on the disk controller 
board and I now have one computer 
that works pretty well with a Tandon 
ro.track drive. The other computer 
works fine, but will only format the 
ro.track double-sided disk using single
density. 

B.M. 
Durban, South Africa 

Your problem is a basic incompatibil
ity between the drives and the comput
er's disk controller board. Due to age, 
the tolerances of the disk controller 
board have drifted slightly; enough to 
cause problems with 80-track drives. 
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The problem is with the computers and 
not the drives because the drives work 
fine with non-Tandy computers. Mal
functioning drives would fail with aU 
types of computers, not just one brand. 

Unfortunately for you, the disk con
troller board is still weD within its de
signed tolerances. That is, it should 
work just fme with 4a-track double
density drives; otherwise you might be 
able to talk Tandy into replacing them. 

The decrease in reliability you've seen 
is due to an aging curve, to which aU 
electronics are subject. As they get old
er, they work less efficiently and slow 
down. Most designers take this age 
curve into account when they build 
something and leave enough room in 
the tolerances to prevent this decay 
from affecting the performance of the 
unit. Double-density, 80-track drives 
push the disk controller boards close to 
their limit. Depending on the individual 
components on the board, a particular 
board may work fine with 80-track drives 
for a limited time, forever, or not at aU. 
It's a roulette wheel as to which way it'D 
go with any particular Model III. 

Does anyone else have a hardware so
lution for B.M.? 

Is there any way to convert the Ava
lon Hill game Tankics to Disk Basic? 
The POKEs foul up the DOS. 

C.W. 
Granada Hills, CA 

You'D have to contact Avalon Hill 
for information about whether or not 
you can do that. If it's possible, they 
should know. It's possible that the 
POKEs are minor and can be moved 
easily. 

I have a 48K Model I with Aerocomp 
doubler and ro. and 35-track disk 
drives. Could you please list manufac
turers of Model I CP/ M boards and 
which, in your opinion, is best. 

I would like CP/ M, but I 'm averse to 
soldering. 

F. G. 
Lewiston, ID 

Holmes Engineering (5175 Green 
Pine Drive, Murray, UT 84107, 
801-261-5652) has a CP/M board for 
the Model I, and it includes an 80 by 24 
video screen display. The 80 by 24 hard
ware and CP/M cost $399.50. To use it 
you need the Holmes expansion main-
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frame for the Model I ($99.50). The 
Hobnes CP 1M modification includes 
the CP 1M operating system and in
structions on it. Installation requires no 
soldering or technical experience. Con
tact Holmes for-details. 

Microhatch (P.O . Box 501 , Dewitt , 
NY 13214, 315-446-8031) sells Bigmem, 
a hardware kit that increases memory 
by 32K ($180), and lets you use CP/M 
2.2 ($119). This kit requires soldering 
and some technical experience. 

Omikron (1127 Hearst St., Berkeley, 
CA 94702, 415-845-8013) sells the Map
per 1148 and Mapper 1164 for the Mod
el I. I have no further information 
about the Omikron. 

Freedom Technology (119 North 18th 
St., Philadelphia, PA 19103, !ro-
523-4067) has the Freedom Option and 
Freedom Plus for the Model I and lU. 
The fi.I'St board ($275) gives you CP 1M 
capability, the second ($490) gives you 
64K RAM in your computer. 

I haven't seen any of these products 
so I can't give an opinion on the boards 
themselves. However, Holmes Engi
neering has a good reputation among 
hardware hackers for the quality of the 
work they put into their other products, 
so I'd expect the Holmes board to be 
well built. 

I would like to establish a bulletin 
board system (BBS) that would let users 
send, receive, and forward messages 
with the ability to upload and download 
programs written in Basic or Assembly 
language. I need it to work on a Modell 
or Ill, appropriately configured with 
RS-232, modem, and disk drives. It 
must support IBM PC, Apple II, Apple 
ll/, and TRS-80 Models /, /1, and III 
computer systems. 

I'd also like to know about any soft
wan' to translate Basic from one ma
chine's dio/ect to another machine's di
alect (IBM to Apple, Apple to TRS-80, 
etc.). 

J.G. 
Chicago, IL 

As far as translating programs is con
cerned, the only program I know of was 
published in the premier issue of in
Cider (January 1983, p. 96), which con
verted TRS-80 to Apple Basic. 

There're several bulletin board sys
tems available for the Model I and Ill 
computers: Mouse-Net, from Lance 
Micklus 802-864-5899; Forum-80, from 
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Small Business Systems 617-692-3800; 
and Connection-SO, from B.T. Enter
prises 516-567-8155. I know there are 
others, but I can't fmd any information 
on them. · 

These systems support upload and 
download capabilities with message 
leave, retrieve, and referral (you can 
leave a message to a speciflc person and 
they are notified that a message is ad
dressed to them when they sign on). 
Most bulletin board systems allow any 
microcomputer or terminal to sign on to 
their system, as long as the foreign com
puter or tenninal obeys the system's 
protocols of word length, stop bits, par
ity checking, and control codes. In fact, 
the control codes used are pretty much 
the same from one system to another. 
For example, Controi-C is frequently 
used to abort the current operation and 
return to terminal control mode. 

For your use, select the options that 
represent the least common denomina
tor of the systems you're allowing on. 
That is, if the smallest screen width 
terminal that will be on the BBS is an 
Apple, then the default screen width 
used by the BBS should be 40 columns. 
Since the smallest number of video lines 
belongs to the Model I computer, your 
BBS screen length should be 16 lines. 
Thus the BBS formats its menus and in
formation screens in blocks of 40 char
acters by 16 lines. The computers with 
wider screens or higher line counts 
won't be inconvenienced too much, 
while the smaller-screened computers 
are still able to use the system. 

For further information about these 
BBSes, call the different manufacturers 
and ask for details. 

I'm very good at Basic programming, 
but I know little about machine-lan
guage programming. 

My question is: How do you assem
ble a machine-language program (list it 
out on the screen), save it to tape, locate 
it in memory, and so forth? I've tried to 
enter a program many times, but all I 
get is garbage when I try to list it. 

I understand how the computer starts 
off with Basic, branches to machine 
language, and then returns, plus some 
of the operations and arguments to do 
that sort of task. 

D.H. 
Buellton, CA 

Your fi.I'St problem is in your concep
tion of machine-language program-

ming. You can' t just type in a machine
language program and expect it to 
work. When you tum on your com
puter you're in Basic, and the computer 
expects everything you type in to be in 
the form of Basic commands and in
structions that it can understand and ex
ecute. Basic is a machine-language pro
gram itself and it doesn't expect to exe
cute machine-language programs as a 
regular course of action. When you 
branch to a machine-language pro
gram, that's exactly what you do-you 
transfer all control of the computer to 
the machine-language program. Basic is 
no longer in control and doesn't even 
know what the machine-language pro
gram does or is doing. 

As a help to machine-language pro
grams, Tandy included the ability to 
branch to a machine-language program 
using Basic commands, and even to 
pass arguments (information) between 
Basic and the machine-language pro
gram, although only in a very limited 
manner. 

To write a machine-language pro
gram, you need a program called an edi
tor/ assembler. An editor/ assembler is 
actually two programs: one allows you 
to type in and edit your machine-lan
guage programs; the other translates the 
machine-languag mnemonics you typed 
in into actual machine-language code un
derstandable directly by the Z80 CPU. 

The editor/ assembler has two types 
of output, source code and object code. 
The source code is a listing of the mne
monic instructions of your machine
language program. The object code is 
the actual program created from your 
soUrce code. You can list, edit, renum
ber, save, and read the source code with 
the editor/ assembler. The object code is 
generated by the editor/ assembler from 
the source code, and can't be read back 
into memory by the editor/ assembler. 
The object code is meant to be read and 
executed by the Z80 CPU only, al
though some disassemblers take object 
code and generate source code readable 
by an editor/ assembler. 

Once you have the object code on 
tape or disk, you protect the program 
from Basic's accidentally overwriting it 
with variables and arrays by using the 
MEMORY SIZE? prompt and specify
ing the lowest address of the program. 
Then load it into your computer' s mem
ory and execute it . If the program is to 
interact with a Basic program, you must 
use POKE or DEfUSR to tell Basic that 
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there's a machine-language program 
available and to define the program's 
starting address and the USR function 
to activate it. 

The starting address of your program 
is determined by the address you give in 
the ORG statement in the editor/ assem
bler, so you can specify any address 
that's convenient for your needs (avail
able memory does put constraints on 
this, of course). 

The flrst thing you need to do is to get 
an editor/ assembler. Check the back is
sues of 80 Micro for information about 
the various ones available, what they 
do, and their prices. 

I have a Modell with 32K Expansion 
Interface, Okidata 82A printer, and one 
Teac drive with DOSPLUS 3.3. Every
thing worked fine for a jew weeks after 
I bought rhe drive, then I started having 
diffiCUlty entering Basic from a cold 
boor. Machine-language progratn5 work 
fme, but to call up DOSPLUS Ex
tended Basic requires a three- ro five
minute wannup for the CPU (process 
of elimination refined the times). 

When I try for Basic from a cold 
start, I get Debug instead. I took the 
keyboard/CPU to Radio Shack who 
said they had never heard of the prob
lem, but they installed a new CPU 
switch. I still have the problem. 

I also found that I can no longer use 
the computer as a 16K..machine without 
the five-minute wannup. Can you help? 

R.L. 
Bowie, MD 

Do you mean to say that your 161< 
Model I requires a five-minute warmup 
before you can use it and that the repair 
center can't fmd a problem? I fmd that 
very hard to believe. If the 16K Level II 
doesn't immediately work when turned 
on then something is very wrong! It 's 
possible that your problem is the power 
supply. Have you tried the unit with the 
expansion interface power supply? 

Ftrst, disconnect everything from the 
CPU and reconnect the video, tape, and 
power supply. Tum everything on. If 
the computer doesn't immediately be
gin working correctly, proceed to step 
two. Test the unit with several programs 
to make sure it's working correctly. If 
everything works, you know the CPU, 
video, and power supply are OK. 

Step 2: Switch power supplies and re
peat the test. Run several programs 
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again. If there are problems when there 
weren' t any before, the problem is in 
your outboard power supply. Similarly, if 
just switching the power supplies solves 
the problem, the former power supply 
was at fault. If neither power supply 
changes the problem, go to Step 5. 

Step 3: Tum everything off, cormect 
the expansion interface, without drives 
or printer attached, and tum everything 
back on. Test the computer. If the 
problem shows up, go to Step 5. 

Step 4: Tum everything off and con
nect your disk drive to the system. Tum 
it back on. If the problem shows up 
now, the difficulty is either in the disk 
controller circuitry in the expansion in
terface, or in the disk drive. Borrow a 
drive from a friend and test your com
puter with it (get a Radio Shack drive if 
you can). If the problem persists, test 
your drive with another computer sys
tem. If the drives work with someone 
else's system and not with yours, the 
problem is probably with the expansion 
interface. Go to Step 5. If the drive is 
the problem, you'll have to complain to 
the people from whom you bought the 
drive. 

Step 5: Take everything to the Radio 
Shack repair center and show the tech
nician what's happening. You have 
something concrete to demonstrate and 
complain about. While the technician 
won't work on a non-Tandy drive, you 
can at least show him what you're talk
ing about. Have him attach a Radio 
Shack drive and test your system. If the 
problem doesn't appear, then your 
drive is at fault; call the manufacturer. 

I need some help with my 16K Model 
I. I'm trying to learn how to use the Ra
dio Shack EDTASM (26-20ll), and I 
have a lot of questions. 

First, how can I copy a machine-lan
guage tape? I have KBFIX, TBUG, and 
EDT ASM which I want to duplicate, 
but I don't know how. 

Second, how do I display machine 
code on the monitor? Basic uses the 
command List. What does EDT ASM 
use? 

Third, when I have EDTASM load
ed, is it possible to go to Basic without 
losing my program? Typing Q takes me 
to Print Memory and everything 
bombs. 

E.B. 
Joliet, IL 

You can copy tapes using TBUG, but 
you have to know the starting, ending, 
and transfer (execution) addresses for 
the programs you want to copy. The 
easiest solution is to buy a program for 
copying tape-based programs. There' re 
several available-<:heck through the 
advertisements in 80 Micro . 

You can't display machine code on 
the video unless you're using an edi
tor/ assembler or disassembler to do the 
work. There is no Basic command for 
listing machine code. In EDT ASM, the 
command P#:* should list all the text in 
the EDT ASM buffer to the video. The 
H command sends the listing to the 
printer. 

The only other method I know of to 
return to Basic is to press the reset but
ton, which returns you to the MEMO
RY SIZE? prompt. The B command 
used to do that on older versions of ED
T ASM. Newer versions use the Q com
mand. In general, this doesn't save your 
program, since EDT ASM may not ac
tually store the machine code generated 
by the assembly instruction in those ac
tual locations. What you have to do is 
to write the object code to tape, then 
load the program using the CLOAD 
command of Basic. 

I have a Model I disk system with a 
Holmes Sprinter I and Radio Shack 
double-density board. I bought the Ra
dio Shack Series I Editor/Assembler 
and discovered that it comes with DOS 
2.3B which appears incompatible with 
either 2.3 or 2. 7DD. 

Since I had it, I decided to try ir out 
by compiling a source-code program 
from one of my Load 80 disks, but no 
luck. The only one that gave a clean 
compile wouldn't work with TRSDOS 
2. 7DD. Texas headquarters couldn't 
help. 

Now, all I really want is to assemble 
listings from magazines and use those 
supplied on Load 80 disks. Can you 
suggest another assembler that might 
work for me? 

M.W. 
Columbus, OH 

It's not your fault or EDT ASM's. 
The Load 80 disks use the Apparat for
mat for source code, which isn't com
patible with Radio Shack's EDT ASM 
programs. Using the EDT ASM pro
gram on a Load 80 source code file re
sults in a Parameter Error message. If 



you don't get the message, the code still 
isn't right and won't work properly. 
· The April 1983 issue of 80 Micro (Re
load 80, p . 404), has a patch that ftxes 
this incompatibility. The April 1983 
Load 80 disk also has the program. Fi
nally, you can send a disk to 80 Micro 
and they'll put the program on your 
disk for you. 

If you still have problems, the diffi
cuhy is with your DOS. I suggest you 
get MUL TIDOS from Cosmopolitan 
Electronics Corporation (5700 Ply
mouth Road, Ann Arbor, Ml 48105, 
800-392-3785, $99.95). This DOS sup
ports both single- and double-density, 
and all known types of double-density 
boards (Radio Shack's board is non
standard; everybody else uses the same 
port and addressing schemes). I think 
you'll fmd MUL TlDOS to be better 
than TRSDOS 2.7DD, while still being 
simple to use and easy to learn. MUL
TlDOS also includes the original tape
based EDT ASM patched to operate in a 
DOS environment. This program will 
read Load 80 source codes. 

I have a Model 16 with Okidata Mi
croline 83A printer. When I use Scripsit 
2.1.0, the printer prints erratically. I'm 
sure the printer driver used in Scripsit is 
the problem. Do you know of a driver 
designed for the Scripsit 2.1.0/ Micro
line 83A combination? 

W.L.C. 
Ellijay, GA 

I've seen several advertisements in 80 
Micro for drivers for the Scripsit. ~. 
in the April 1983 issue, we ran a special 
Feedback Loop column (p. 376) on 
Scripsit and printer problems. Several 
of the people who wrote in are now sell
ing the drivers. Contact the companies 
mentioned in the April issue for drivers 
to match your need. 

I have a 16K Model I. I want to do 
several things: add memory to the key
board, a Ia the Holmes Engineering 
IM-2, and a printer, and · add disk 
drives. 

My questions are: 
• Can I install the IM-2 unit, and is that 
as good as Radio Shack's or other ex
pansion units? 
• Is there one particularly better printer 
than any other? My price range is 
around $600. 
• What type of drive is best for my pur-

poses? I don't know hard disk from 
stringy, from floppy. 
• Can all this be done without an ex
pansion interface? 

C. A. 
Phoenix, AZ 

You can install the IM-2 without elec
tronics experience; it requires no solder
ing. You do have to know how to fol
low instructions to the letter (something 
few people do-they seem to think in
structions were sent as packing material 
and not something you have to read be
fore you build something). The unit on
ly adds memory. 

The best printer for the price that I've 
seen is the D-92 from Data Impact 
Products (745 Atlantic Ave., Boston, 
MA 02111, 617482-4214). It 's a dot-ma
trix printer with correspondence and 
data processing modes. It's a parallel 
printer with optional dot-addressable 
graphics ($30), tractor feed ($50), 2K 
printer buffer ($35), cut-sheet feed tray 
($45), and sound cover ($30). I've used 
the printer and it performs well. It 
retails for $399. Options add to the 
price, of course. Oh, almost forgot, it 
prints bidirectionally at 100 characters 
per second and supports 5, 6, 8.25, 10, 
12, and 16.5 characters per inch with 
underlining, enhanced (bold face) print
ing, and front panel controls. 

For your frrst drive, I suggest you get 
a 40-track double-density drive. Stringy 
floppies are rninialure, endless-loop cas
sette tapes in a special drive. They can 
store almost as much information as a 
floppy disk, but have longer access 
times (anywhere from a few seconds to 
15 or 20 seconds). Their advantage is 
that they are cheaper than conventional 
disk drives. 

Hard disks are for mass storage of 
millions of bytes of information. Most 
hard disks require that you already have 
a standard floppy disk drive. If you 
want to buy commercial d isk software, 
you need a standard 40-track drive. If 
you don't mind the inconvenience of 
some software being unavailable to 
you, you could get an S(}.track drive. 

To operate disk drives on your Model 
I requires an outboard expansion inter
face. There's no way to escape it ; there 
just isn't enough room in the CPU/ key
board unit for all the electronics re
quired for disk drives. 

I don't know for sure which expan
sion interface is best. I've used the 
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LNW interface, which you can build 
from a kit, and had few problems (this 
was several years ago and there have 
been several improvements). I thought 
it was all right, but most of my friends 
didn't like it, although all conceded it 
was better than the Radio Shack Expan
sion Interface. According to my techni
cal friends, the Holmes unit is well-de
signed and solidly built with excellent 
customer support. And the MicroMint 
Disk-80 Expansion Interface is just as 
well-designed. 

I recommend that you select an ex
pansion interface to lit your budget and 
needs. Buying the memory unit now will 
be a waste since you' ll end up duplicat
ing the circuitry when you buy an ex
pansion interface for the disk drive up
grade. You should stan by calling 
Holmes and asking them about their 
upgrade. 

My problem is with Scripsit 1.0. 1 
have a two-drive 48K Model lll. I prefer 
to keep the system disk in drive zero and 
save and load files on drive I. I have 
TRSDOS 1. 2 and 1.3, LDOS 5.1.3, and 
NEWDOS80 2.0. 

First, how do 1 get a directory from 
Scripsit in these DOSes? Second, how 
can I convert Scripsit to work on 
LDOS? I tried to do it, but it didn 'r 
work. I want to use LDOS because of 
its spooler function. 

R.P. 
Weatherford, TX 

First, Scripsit doesn't support direc
tory examination by the user. Acorn 
Software has a patch program that lets 
you examine the directory from Scrip
sit, as well as providing o ther useful 
functions. If you're in LDOS, I believe 
that it has a rnini-DOS you can invoke 
from within any program. This rnini
DOS should allow you to examine the 
directory and return to Scripsit with 
your file intact . 

LOOS requires that you patch Scrip
sit before you can use it. You' ll have to 
contact the LDOS support desk for the 
exact patches. If you ' re a registered 
owner, you shouJd easily get the infor
mation you need. If not, buy LDOS. 

I own a 48K two-drive M odel l// with 
Epson printer and Radio Shack High 
Resolution Graphics Board. The board 
works fine except that 1 can't get it to 
work with my printer. The printer rou-
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tine requires that you have a Tandy 
printer. Although the source code is 
listed in the manual, I know too little of 
Assembly-language programming to at
tempt to make the necessary alterations. 
Can you help? 

J.C. 
Raleigh, NC 

I'm afraid I don't know enough 
about it to do it myself, either . Has any
one modified the printer driver for the 
Radio Shack Hi-Res Graphics Board to 
work with an Epson printer? 

Can I patch TRSDOS for a 5-milli
second stepping rate? 

A. W.O. 
Goose Creek, SC 

You can patch TRSDOS, but if 
you're using standard Radio Shack 
drives it won't do you much good since 
they won't step any faster than 30 rns. 
Offhand, I don't know what the 
patches are- does anyone have them 

handy? If so, let me know and I'll print 
them here. 

I have a problem with the storage of 
files on my 48K Level II Model I system 
which has two 40-track and two 
8().track drives. I have a rime-sheet pro
gram which creates a file for each client 
on the 8().track drives. I have 1/0 grans 
left, but zero directory space. Is it possi
ble to amend the directory through 
PDRIVE, to give me more space? 

Also, is it possible to software force a 
printer to produce only 80 columns and 
then carriage return instead of going to 
132 columns? I want to use 8-inch paper 
and the printhead keeps going off the 
paper. 

T.R.M. 
London, England 

Yes, you can use PDRJVE to increase 
directory space. Simply assign the direc
tory a length of two or more tracks. The 
DDST parameter specifieS the starting 
track number of the directory. The 
DOOA parameter tells the system the 

----------------,length of the directory in grans. De-
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fault DOOA is two. A DDGA of three 
has room for 104 entries, DDGA four 
will hold 144, DOOA five gives 184, 
and DDGA six gives 224 file entries in 
the directory. 

There is a way to restrict software list
ings to only 80 columns, but I think you 
need a special printer driver to do it. In 
theory, you use the Device Control 
Bytes in low RAM to take printer con
trol away from the ROM and give it to 
your printer driver which counts the 
bytes sent to the printer. When it 
reaches the 80th byte since the last car
riage return and line feed it sends a car
riage return and line feed and starts 
counting at zero. Does anyone have a 
simple program to handle T.R.M.'s 
problem? 

• • • • • 
UPDATE 

A month or so ago a question about 
line feeds and TRS-80 Model I's ap
peared. It seems that some software 
packages don' t form feed properly with 
certain printers. The crux of the prob
lem is that the original Radio Shack 
printer, the LP I , ignores multiple car
riage returns without intervening print
able text (LPRINf:LPRINT:LPRINf 
gives only one carriage return, 
LPRINf" " :LPRINT" ":LPRINT"" 
is required). 

To fix later version Model l's, Tandy 
came up with a program called LPC that 
adds a patch to these later versions of Ba
sic which makes them emulate the earli
est version. Without this LPS patch, a 
top-of-form conunand (LPRJNTCHR$ 
(12)) adds an extra carriage return/line 
feed each time it' s executed with certain 
software packages. 

You must load LPC before Basic in a 
DOS environment. LPC is available 
from any Radio Shack store. Ask for 
the LPC Driver, 11700-XXJ7. 

These printers require LPC: LP III 
(26-1156), LP VI (26-1166), Daisy 
Wheel WP50 (26-1157), Qume Daisy 
Wheel (26-1 157A), Daisy Wheel II 
(26-1158), and all of the DMP and 
DWP printers. 

These printers do not need LPC: 
26-1150, 26-1152, 26-1153, 26-1154, 
26-1159, and the A version of the LP III 
(26-1156A). 

These Radio Shack programs require 
that you use LPC: Inventory Control 
(26-1553), Disk Payroll (26- 1556), Pro
me I (26-1562), and Standard and 
Poor's Stockpak (disk , 26-1507). 

If you're using an 8-bit serial printer, 
these additional programs will require 
LPC: General Ledger (26-1552), Ac
counts Payable (26-1554), Accounts Re
ceivable (26-1555), Concrete Takeoff 
(26-1557), Manufacturing Inventory 
Control (26-1559), and Fixed Asset 
(26-1560) . • 

Terry Kepner is a freelance writer and 
programmer, and the vice president of 
lnterpro. He's been writing about mi
crocomputers since 1979. 

Frequently Needed Numbers 
Radio Shack, National Parts Division 

900 East Northside Drive, Fort 
Worth, TX 76102, 817-870-5662. 

IJG Inc. 
1260 West Foothill Blvd ., Upland, 
CA 91786, 714-946-5805. 
Publisher of TRS-80 Disk and Other 
Mysteries ($22.50), Microsoft Basic 
Decoded and Other Mysteries ($29.95), 
The Custom TRS-80 and Other Mys
teries ($29.95), Basic Faster and Bet
ter ($29.95), Machine-language Disk 
110 and Other Mysteries ($29.95), 
TRSIXJS 2.3 Decoded and Other Mys
teries (Model I) ($29. 95), How to Do It 
on the TRS-80 ($29.95), and the Elec
tric Pencil Word Processor ($89.95). 



VIDEO INSTRUCTION TAPES! 

STEP BY STEP INSTRUCTIONS 
PICTURES ARE WORTH 

THOUSANDS OF WORDS AND SAVE 
HOURS OF FRUSTRATION 

Use your VCR side by side with your computer 
to learn disk operating systems, how to program, 
and how to use programs. Your VCR along with your 
computer serve as your personal tutor. Pause your 
VCR to review and learn at your own pace. 

VHS or BETA FORMAT 
SPECIAL SALE WHILE SUPPLY LAST 

Verbatim Datalife Diskettes 
5 Year Warranty 5 V• In 

Double Density Diskettes In 
Plastic Storage Box 

ONLv$25.00 BOXOFTEN 

MASTERCARD - VISA and C.O.D. Orders accepted 
add $3.00 per order for shipping and handling. Telephone 
orders taken 9:00 a.m. · 6:00 p.m. Central Time. 

Specify either VHS or BETA Tape Format 

C.O.D. Orders add $3.00 

DEALER INQUIRIES WELCOME 

TO ORDER PHONE 
OR WRITE 

CAT• 

DOS·1 
DOS·6 
DOS·3 
DOS·2 
DOS·5 
DOS·4 
EW·1 
WP·1 
WP·2 
WP·3 
DB·1 
DI0·3 
DI0·4 

THE OLD HARD WAY 

THE NE W EASY WAY 

TAPES NOW AVAILABLE 

TOPIC 

TRSDOS 1.3 MOD 3 
TRSDOS 6.0 MOD 4 
NEWDOS 80 2.0 
DOSPLUS 3.5 
LDOS 
MULTIDOS 
VISICALC 
LAZY WRITER 
SUPERSCRIPSIT 
SCRIPSIT 
PROFILE Ill PLUS 
TRSDOS 1.3 DISK 1/0 
TRSDOS 6.0 DISK 1/ 0 

APPROX RUN TIME 

1 HR 30 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 30 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 30 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 

The 010·3 and 010·4 Video Tapes include disk 
basic commands with examples. Alsb teaches both 
random and sequential disk read and write. 

TAPEABOVEONLY $39.95 EACH 

CAT• 
BP·1 
BP·2 
BP·3 
BP·4 
Dl0·1 
DI0·2 

TOPIC APPROX RUN TIME 
LEARNING MODEL 3 BASIC 3 HR 
LEARNING MODEL I BASIC 3 HR 
LEARNING C·64 BASIC 2 HR 
LEARNING VIC·20 BASIC 2 HR 
COMMODORE 64 DISK 1/0 1 HR 45 MIN 
VIC 20 DISK 1/0 1 HR 45 MIN 

TAPESABOVEONLY $49.95 EACH 

LYNN COMPUTER SERVICE • 6831 West 157th Street Tinley Park, Illinois 60477 
(312) 429·1915 ~ 1 15 

VISICALC IS A TRADEMARK OF PERSONEL SOFTWARE INC LAZY WRITER IS A TRADEMARK OF ALPHA BIT COMMUN ICATION SCRIPSIT. SUPERSCRIPSIT, PROfiLE Ill PLUS AND TRSDOS 
ARE TRADEMARKSOFTANDY COAP LOOSIS A TRADEMARK OF LOGICAL SYSTEMS INC NEWOOS80 IS A TRADEMARK OF APPARAT INC DOS PLUS IS A TRADEMARK OF MICRO·SYSTEMS 
SOFTWARE INC. MUL TIOOS IS A TRADEMARK OF COSMOPOLITAN INC VIC 20 AND COMMODORE 6~ ARE TRADEMARKS OF COMMODORE BUSINESS MACHINES. INC 
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A MAGICAL INTRODUCTION * 
TO COMPUTING. 

MPU ER 
CARNIVAL ha~ arnved, '~ h 60 ea~y-ro-use TR Level II BA I 
program for «.h1lJrw of all ag<."l>. Charaucr:. like ugar l.oUJc anJ Madam Zelda 
w1ll help your Lh1ld expand h1 o r her trl"<ltlvlry and develop keyboard ~k1lls through 
gam~. puzzle,, and educational quiz:t."'· 

COMPU TER AR 1 VAL by Rid1ard Ramella features: 
* LARGE, READABLE TYPE 

If you have not yet ordered any 
Load 80 tape or disks and wish 
you had, don't worry. We are 
now offering a "BACK ISSUE" 
inventory clearance. You can 
order nearly any Load 80 start
ing from September of 1982 to 
date. We do have limited quan
tities, so order early to avoid 
disappointment! Back issues of 
80 Micro are al o available. 
With complete documentation 
found in the companion maga
zine, you should have no diffi
culty loading any of the pro
grams listed on Load 80. 

320 • 80 Micro, November 1983 

* HORT, EA Y-T -TYPE PROGRA 1 
PlRAL BI DING 

To make rhe advcnrurc even more 
enjoyable, take along CAR l AL 

COMPANlON, a ready
to-load La eue thar lets your 

children spend more 
rime playmg and 
I~ time typing. 

Phf tUCOJH ot coc.pon u 
Jltt;Jtolb e- l()f Qlth'f lt: ~t 

195'3 

~----------------------------
~ send I he following: 

Casseues 
Month Year Momh Year 

Disks 

Prices 
Load 80 assettcs $9.97 (plu $1.50 for postage and handling) 
Load 80 Diskettes S l9.97 (plus $1.50 for postage and handling) 

Torl'l~n Au M01/ S/95 per uem for I>OSI~ and handlm~ 

U.S 1-unds drok'n on U.S. BanAs Orr/) 

LJCheck/Money Order U MC D AE O VI A 

arne: 
Address: ___________ _ 

Cuy:_____________ taJe:__ Zip: 

Card#: bp. Oa1e: 
Slgl)ature: __________ _ 

PiruH Allo.,. J-4 U «As Drln~n 
LOADBOurtn Dtbb" ll u/sh• Pmr 51rt.'t·t •P.tnbfJr<,u~A H OJ•5 11~ _ ___________________________ J 



COPYCAT 
Disk backup utility 

Now you can heve • eolutlon to the problem of 
protected eoftwele beckup. 

COPYCATC is the most powerful disk backup utility yet 
designed for the TRS·80 Computers. It will automatically 
make a fast, exact copy of your master disk regardless 
of protection schemes used including CRC errors, dual 
density tracks, mixed sector lengths and irregular 1.0. 
pack. 

COPYCAT;: is intended for your personal use only in 
making backup copies for your valuable protected soft· 
ware. 

COPYCATe runs on a 48K. 2 disk drive TRS·80 
models 1,111 or 4. Specify model number when ordering. 

AJI orders are processed within 24 hrs. 

• General Ledger 
· Accounts Payable 
· Accounts Receivable 
• Payroll 
· Inventory /Invoicing 

$500. 

A.a.- IO< TRS-80 
Model 12 & Model II 
Stngle u~r 

Non-certified checks require (2) weeks for bank clearance · Job Costing 

COPYCAT© ....... ~34.95 
Add $2.00 for postage and handling 

Cahfomoa residents add 6% sales tax 

OMNISOFT RESEARCH 
2170 W. Broadway, # 501A 

Anaheim, CA 92804 
(714) n2-sooo 

Dealers inquiries welcome 

MODEL4 $162goo 
64K 2 D ISk RS232 
COMPUTERS 

PC·2POCKET $169.00 

PC-3POCKET 79.95 
MODEL 1008K 675.00 
MODEL10024K 799.00 
MODELIV18K 845.00 
MODEL 18128K 2D 4699.00 
MODEL3 to 4 UPGRADE KIT 699.00 

MICRO DESIGN 
UPGRADED MODEL4 1479.00 
84K COLOR COMPUTER 300.00 

MODEL 12 

2 DISKS 

( Modlflcetlone A¥e lleble I 

1-214-341-9874 
THE PROGRAMMER & ASSOCIATES INC. 

10802 F«Ht l•ne . Su1te 110 
Dallas, r .... 75243 

DISK DRIVES 
COLOR DRIVE 0 $310.00 
COLOR DRIVE 1 230.00 
5 MEG HARD DISK 1725.00 
12 MEG HARD DISK 288SI.OO 

PRINTERS 
OKIDATA80 $315.00 DMP-100 

OKIDATA82A 395.00 DMP-120 

OKIDATA83A 1550.00 DMP·200 
OKIDATA84 990.00 DMP..OO 
OKIDATA92 495.00 DMP-500 
OKIDATA93 855.00 DMP-2100 

GEMINI10X 290.00 CGP-115 
GEMIN115 409.00 P.C.PLOT 

DAISYWHEEL II $1700.00 
DWP~10 1050.00 
SILVER REED 851.00 

ALL SOFTWARE 15°/o OFF 

$299.00 
399.00 
535.00 
999.00 

1159.00 
1750.00 

199.00 
175.00 

BODEXCORP. $3250.00 224 East Main St. Martboro Mass. Phone 1617 485 5115 
or 481 1027 

Prices sub,ect to change wtthout notice. 
Not responsible for typogr•phic errors. 

HOURS M-Fri. 10.9/Sat. 9:30-6 
UPS Items shipped FREE! 

We can ship C.O.D. 
...381 

l AS 10 '' 1 tte de m a tll or l e ndy Corpotehon 

80 Micro, Nowm~r 1983 • 321 



RELOADBO 
"(;'ric Maloney, 80 Micro's managing 
~tor, and I were talking one day 
when he admitted he'd never bothered 
to assemble a source-code listing off 
Load 80. " Why," he asked, " don't we 
put the assembled code on Load 80?" 

Sometimes good ideas are so obvious 
you don't see them until they bite you. 
There are valid reasons for including 
source code on Load 80, the chief of 
which is if you need to modify the pro
gram, you have to have the source. 

But assembling a program is a time
consuming process made complicated 
by the number of assemblers and as
sembler formats available for the • 
TRS-80. If you just want to play a game 
o r use a utility as provided by its author, 
then assembling the source code is a 
pain. It's also intimidating to those peo-

Index p. Article 

Side A 256 Prime Mission 
104 Bars and Stripes Forever 
128 Decoding Bar Codes 
128 Decoding Bar Codes 
128 Decoding Bar Codes 
242 Straddle the Market 
140 Graftrax Art Palette 
140 Graftrax An Palette 

Side B 114 Check-Out UPCs 
204 Make Your Word(s) Count 
114 Check-Out UPCs 
140 Graftrax Art Palette 
140 G raftrax An Palette 

Introducing 
assembled code 

on Load 80 

pie who use rather than program their 
computers. Users want to push the but
ton and go. Makes sense to me; when I 
write a letter, l don't want to have to as
semble Scripsit before I can compose 
my missive. 

Load 80 disks and cassettes will now 
provide both the source and object code 
listings to our machine-language soft-

Fie Spec 

PRIME/BAS 
BARCODE/ BAS 
DEMO I !BAS 
DEM02/BAS 
DEM03/ BAS 
STRADDLIBAS 
MAINART/ BAS 
TRAINARTIBAS 

UPC/ SRC 
COUNT/ SRC 
UPC/ CMD 
BIRDPREY /BAS 
PMOTION/ BASIC 

Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 
Basic 

Editor I Assembler 
Editor I Assembler 
System 
Basic 
Basic 

November 1983 Load 80 disk directory. 

Index ... Article Fie Spec: eom-nu 

Side A 

A TITLE/ BAS Basic 
B 256 Prime Mission PRIME/BAS Basic 
c 104 Bars and Stripes Forever BARCODE/BAS Basic 
D 128 Decoding Bar Codes DEMOI / BAS Basic 
E 128 Decoding Bar Codes DEM02/BAS Basic 
F 128 Decoding Bar Codes DEM03/BAS Basic 
G 242 Straddle the Market STRADDLIBAS Basic 
H 140 Graftrax An Palette MAINART /BAS Basic 
I 140 Graft rax Art Palette TRAIN ART !BAS Basic 
JEA 114 Check-Out UPCs U PCISRC Editor I Assembler 
KEA 204 Make Your Word(s) Count COUNT/SRC Editor I Assembler 

Side B 

114 Check-Out UPCs UPCI CMD System 
M 140 Graftrax An Palette BIRDPREY /BAS Basic 
N 140 G raftrax Art Palette PMOTIONIBAS Basic 

November 1983 Load 80 cas.wue directory. 
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by Amee Eisenberg 

ware. The limiting factor is space. I try 
to provide as many of the magazine's 
programs as possible, and since object 
code takes up much less storage space 
on a disk or tape, it may be that some 
months a source-code version of a pro
gram is omitted to provide room for 
one o r two extra executable programs. 

You can determine each flle's format 
by reading the flle name's extension . As 
in the past, /BAS means Basic and 
/ SRC means source code, but now you'll 
see more / CMD fLies indicating that 
you can execute the program as is. 

To operate the specifiC programs, 
follow the directions the author pro
vides in the magazine article. In general, 
however, disk users run / CMD pro
grams by typing the flle name in re
sponse to the DOS READY prompt. 
For example: 

DOS READY 
XXX < enter > 

and the program runs. 
You may notice that l omitted the 

/ CMD extension. This is because the 
TRS-80's flle name protocol defaults to 
/ CMD. So you can get lazy when typing 
in the name of an executable machine
language program. You do it all the 
time with programs like Basic, Scripsit, 
and EDT ASM. Conversely, you have 
to include / BAS or / SRC if you want 
the computer to fmd a Basic or source
code listing. 

Cassette users are familiar with exe
cutable machine-language programs be
ing referred to as "system tapes." For 
the most part, you'll run these pro
grams by initializing Basic, typing SYS
TEM, pressing the enter key, and enter
ing the program's name in response to 
the • p rompt. 

On our printed Load 80 directories 
(found in this column and included with 
the product), the comment System ap
pears next to executable machine-lan
guage programs. 

Disk users who buy the Load 80 cas
sette can use the TRSDOS command 
TAPE to load the object code into the 
computer and save it to disk. Your 
T RSDOS manual has all the details. 

I feel this is a major improvement. 
Load 80 is your source for timely, quali
ty software, and now you'll be able to 
use all of it without the hassle of assem
bling listin~. However, if you're up for 
the fun of customizing your software, 
the source code will still be there. I'd 
like your opinions on this new policy. • 



Is your flUng system a 

BlACK HOLE? 
Do you file documents. never to see them again) Do you 
spend hours trying to locate the right reference. report. or 
client re<:ord? If you do. ~ is the solution to your 
problems. 

The MAP product line includes programs 
that: 

Build and edit text fi les 
Quickly search free·text fi~s 
Query structured data files 
Create flf!xible databases 

Sample Applications 

• ..~ t..d intiHifl'nn fOt ... of 
~ and .,.., .. _ Yow .,.... mt deW. ""' 
l12eta•c-•of..,.f'llllt. 

• 1111-232 iftt~ .. end ASCU ctet. forrMa 
,... tN 113 competibM ... ._ Yirtwllfv 
.., CJOmCirt,IW """- .,_ fii:S·2l2 _. ... Wet· ... _.. 

• ~-..drwte. 

• Vet'tfy eratt.t,. and comCNH COfNNinda. 

• lwv lllf't •nOicaUI....twtn power • ~"' ~ 
.,. .. to P"G9'-" IOC.tet. 

• C~e •th TEX TOOL .1ero fNinion 
for~• eoc:ta., and ,_..., .. 120 VAC ......., 
-..ooty C240 VACISOHZ ..,....._ .._ • 

I H·ft~tllio . 
••• ...._.718 P'IUC~*--• ••• 

• Office fi lcng systems • ~"~ailing lists 
• u. ...rttt ... wilhou• ......... Ifill. 

aidirtc1ionet )(f/IIIIJXoff ~
CTS/OTR_., 

MOOIL 71-IOCIIIT AOAPTIIII 
MODEl .. , •~owt ~.,...,.,i,.. of 11'48, 
1149, 1 741 , 174 2 ..,.._ ctwrp ~ • o-ec. ....,_..,_, • of DEC 12. 

f!IWOS HIIIOS CMOS [[PA()W MPU 5 • Indexing references • Journal abstracts ...... . . oo 
1PW ~ 11C16 ~13 11'8 
2111 ~11 21CJJ ~~~ 3741" • Utigation support • Inventory control MODEl 511 euowt proeremmi"l ""* 1711. 

Inter , "._, powetofd •• C'h;p ~
,.,.. 1114.00 

2131 ~ ct718 lUll~ , , .. 
U32A ~ l 1C61 te0t6 t r• t • Client or patient records • Catalogs 
1~ 611t6 12816oa 17•1 
zr•21 am &~t 

>mO 

• Cross·referencing of research notes ~~"=-lng!N 
• "~pin comp«itM Ill OMS IIIIo. -·1-- l JtJI/2!0 . - - ol -

Prices range from SJ5.00 to S195.00. 
Programs for TRSDOS and CP/ M operating systems. e A~ WI of Pf"'C* ~ ¥ClltUip 

......, Oft tn- tlllectld 712t. -... 24 .......... """ :1211 - · 
.__ .. "'" 112t -.... 

Send for a brochure on MAP's free·text information 
retrieval programs and new database management 
system. 

• ....., cfr~ IIIIP"'M' type .... tion. 1"10 CMif• 
____ ...... 

coo,.;·----• 
• INTll, Mototofe 11tWC1 MCS .... H11 torrMII 

:'.!~:.:'To!:.;:.:"uC:~ ~.:ro-

--·· Non·•~•. votfY ......, c- mod~+~.,..._ 
-....fot .... iflcO..,I(:tll. 
MODEl 712t-l1 b 2711 •'"• 1111.00 
MODEl 712t·l2 b 2732o'"v-.00 

We will include a brief explanation of our unique signature 
screening technique. 

• 1ft~ Cllr.._,. 'YPII ...... JWOI'.,. tf'IIS _,,.,_, __ .. _...,_. 
I ~ ... ~. b6oc'. Of111111Nttt~ 
• ,.....,.... dilpolltcs OiK:ern ~ 

...,..,., ......,_ ia bed ..W ON lliiiNdl "*l'tv ,..... ...... 
• .., .,..,..,om...., 
E,wom E.r-.UV' lftOdef OE-4 . , S7a.OO 
A..._..~Crc.A_....,. 1*00 

~.~~~-: ·:::: .~~ 
SOFTSHELL Corporation 

The Small Computer Specialists for Professionals 
P.O. Box 18522. Baltimore. MD 2 1237 .-57 

~-- . -00.00 
Pott•Offiee Box 289 

Wovelond. MowiMippt 39576 
(60ll 467·8048 .-299 

COOSOLCOMPumERPRODUcn 

• COLUMBIA Syslem Inc ludes· IBM COM PAT· 
ISLE Dual Floppoes. 128K RAM. Two RS-232 
Seroal ports. Centronic Pronter port. IBM Com
patible Keyboard. Hi-Res Color Graphocs 
Card, Green or Amber Monctor and more with 
$3.000 Software bundle. 
COLUMBIA LOW TOTAL PRICE . ... CALL 

~ COIIPUniiS 
• EAGLE II Buscness Computer . ..... . CALL 
• EAGLE Ill Busoness Computer . ... . .. CALL 
• EAGLE IV Busoness Computer ...... . CALL 
• EAGLE 1630 Computer ........ .. . . .. CALL 

Al l EAGLE CPUs Includes Software Bundles 
• NEC PC-8001A, PC-8012A. PC-8031A. 

JB-1201. PC-8023 w/Soltware 
(NEC SYSTEM) ...... . . . .... . . .. . $1995 

• NEC PC-8800 8-BIT or 16-BIT 
w/ Software ... ........ . . . ....... . ... CALL 

• NEC APC SYSTEM 16 bot .... ...... . CALL 
• SANYO MBC- 1000 with Bundled 

Software . . ..... . . . . ...... . . .. ..... . $1595 
• SANYO MPC-3000 with Bundled 

Software . ..... . .... .. .... .. .. ...... CALL 
• SAN YO- NEW PC . .. .. .. . . . . ....... CALL 

~ 
• STONEWARE .... ... .... . ...... .. . .. CALL 
• SUB LOGIC- FLIGH T SIMULATOR ... $33 
• VISI CORP- VISICALC . ... ... . ... . .. $239 
• ASTON-TATE D BASE II ... .. ........ $465 
• CONTINENTAL ACCOUNTING ...... CALL 
• I U S EASY WRITER ..... .... ....... .. $89 
• LOTUS ... . ......... .......... .. ... CALL 
• MICRO PRO WORD STAR . . . . . . ..... $372 

PIIIN'YDS 
• EPSON FX Sertes . . . . . . . . . . . CALL 
• EPSON RX-80 w/GRAFTRAX • .. CALL 
• EPSON MX-100 80. & FI T 

w/GRAFTRAX • . . . . . . . . . . . . . ...... CALL 
• OK IDATA82A . .................. $420 
• OKIDATA 83A. 84A . . . . . . . . . . . CALL 
• OKIDATA 92. 93. 2350. & 2410 . .. .. . . C ALL 
• NEC 3550 . . . . .... . . CALL 
• NEC 351 0. 3515. 3520. 3525 & 3530 .. C ALL 
• NEC 77 10, 77 15. 7720 7725 & 7730 CALL 
• NEC PC8023A-C. $449 

COLOII-& ontmiiiONITOIIS 
• NEC JB-1205MA AMBER .. .. ...... . . CALL 
• NEC JC· 1203DH(A) Hi-Res RGB ... . . $599 
• NEC JB- 1201 Green . . . .... . . .. ... . CALL 
• AMDEK Hi-Res RGC and others .... . CALL 
• PRINCTON GRAPHICS Ho-Res RGB . CALL 
• TAXAN Ht· Res RGB and others .... . . CALL 

IIDDP•• 
• HAYES SMARTMODEM (300 BAUD) $227 
• HAYES SMAATMODEM (300 & 1200) CALL 
• HAYES CHRONOGRAPH . .... . ...... $199 
• NOVATION J· CAT . .... ... . .. . . .. . .. . $120 
• NOVATION 212 AUTO-CAT . ....... . CALL 
• SIGNALMAN MARK I and others . . .. CALL 
• U.D.S Seroes Modems . . . . ......... CALL 

o'"a PllllnWIII 
• BROTHERS HR· 1 Sercal or Parallel . . . $799 
• COMREX CR·l Sercal or Parallel . .. .. CALL 
• DAISYWRITER 2000 w/ 48K Buller .. . CALL 
• TOSHIBA P1350-P or P1350-S ...... $1649 
• SILVER-REED EXP550-P 

or EXP550-S . . . .... ..... . . . ......... CALL CAIIDS 
• AMDEK RGB COLOR II INTERFACE . $169 • SMITH-CORONA TP-1 and others ... C ALL 
• M&R ENTERPRISES RGB INTERFACE 569 • GEMINI lOX $355. GEMINI 15 .. . .. $499 
• VIDWX VIDEOTERM CARD . ...... . .. 5285 • C.ITOH 8510 Parallel or Seroal ....... C ALL 
• B P 0 16K EPSON. OKIDATA. NEC . .. $1 59 • C ITOH 1550 Parallel or Seroal ....... CALL 
• WIZARD I PL .. .. .. .. S85 • C ITOH F10-40 and F10·55 Parallel 
• OTHER APPLE CARDS . .. ... ..... . . CALL or Seroal . . . . . . . . . . CALL 

CALL 7 DAYS 1800) ase M•a c.llf. 1714) S45-UI6 
COOSOL. INC., P.O . Box 2642, Costa Mesa, CA 92626-2642 
Computer Baron 3017 Harbor Blvd .• Costa Mesa. CA 92626 1714)979-2488 
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NEW PRODUCTS edited by S.F. Tomajczyk 

Silence is Golden System Monitor 
The new 26-inch-wide RSM3 is a machine-

version of Soundtrap, an language monitor for the 
acoustical printer housing, Models I, III, and 4. It has 
reduces noise to an average all the features of the earlier 
44 dBA level for popular RSMII and RSM-2/ 20, in-
136-column dot-matrix and eluding the ability to dump 
daisy-wheel printers. This memory in hex and ASCII, 
reduced noise level is equiv- test, search, modify, verify, 
alent to standing in a quiet zero and fill memory, and 
hospital room . · so on . The symbolic dump 

Soundtrap features spe- command (Z80 disassem-
cial slots for both top- and bier) is a featured com-
bottom-feed printers, and a mand . You can also create 
tilted lid with stay-open your own commands with 
memory hinges that let you the User area. 
place input documents at a New characteristics of 
comfortable viewing angle RSM3 include an all-new 
atop Soundtrap's closed lid. video editor so you can ex-

Soundtrap reduces noise amine and modify both 
from office printers, in- memory and disk sectors. 
eluding the C. Itoh Star- The Model 4 version uses 
writer, Epson MX-100, the SO-character screen 
Mannesmann Tally MT mode for enhanced dis-
160/ 180, NEC, Okidata plays. Disk commands ac-
83A, Qume Sprint 11, ..--------------------- -----1 cess any of four drives, and 
Smith-Corona, Transtar 315 An inexpensive answer to disk file storage: Easy- View from Rule One. read and write both single-
Color Printer, and Brother and double-density disks. 
HR-15. Controls for the video 

Soundtrap's inside di- while you are using your editor file lets you generate screen provide split-screen 
computer alternate character sets. It mensions are 26 inches · scrolling where only half the 

across by 17 inches deep. When closed, the files are has two separate ASCII screen scrolls, allowing you 
stackable for compact stor- character sets built in, as Printer height limitations to display up to 32 lines (48 

depend on your printer's age. Easy-View storage files well as Greek , Hebrew, on the Model 4) with some 
cost $9.95 each from Rule Katakana, and Russian shape and accessories. commands. You can adjust 

Soundtrap lists at $189 One, 5 Lawrence St., Bloom- alphabets and a set of scroll speed from one to 30 
· h 1. f $49 field NJ 07003 201-748- mathematical and special wit out a coo mg an. A ' ' lines per second. 

6336. characters. option package includes Printers operate through 
electriCal power-surge pro- Reader Service ,; 559 Three printer subroutines either the parallel RS-232C 
tection outlets, a fan , and a written in Pascal 80 are pro- or Trimtek's TRS232 printer 

H . h R 1 · vided for the Prowriter, pilot light on/ off switch. ag - eso utaon ports at rates ranging from 
Both are sold by Trace Graphics Centronics 739• Epson 1l0to9,600baud. The mom-
Systems Inc., 1928 Old MX-80 and 100• FX-80 and tor allows page length con-
Middlefield Way, Mountain Now you can use Pascal 100, and RX-80 printers to trol and supports RS-232C 
View, CA 94043 , 800_24_ on your Model Ill or 4 for print out the high-resolu- handshaking. 
TRACE. your graphics programs tion graphics screens. RSM3 comes on a self-

Reader Service ,.., 553 with New Classics Soft- The entire package comes booting disk with a relo
ware's new High Resolution complete with sample cator so you can create over 
Graphics Package. It fea- graphics routines, Pascal 200 different versions. It Inexpensive 

Disk Storage 
Easy-View is a compact 

storage system for 5 \.4 -inch 
disks. Made of sturdy wood
grained corrugated card
board, it has 25 plastic slots 
that hold up to four disks 
each. The cover not only 
keeps the disks dust-free, but 
also swings back to Jock the 
unit in a vertical position 
that allows easy disk access 
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tures set , reset, and point turtle graphics routines, a costs $29.95 for the Model 
commands for Radio character generator, printer I; $34_95 for the Model III; 
Shack's 640- by 240-pixel routines, and demonstra- $39_95 for the Model 4. 
graphics board; line draw tion programs. It sells for Order directly from Trim
and erase commands; $39.95 and requires Pascal 
GOTO command to re- 80 and Radio Shack's high- tek Co. , P .O . Box 5028-A, 

Thousand Oaks, CA 91360, 
locate a print location on resolution graphics board. 213_889_8142. 
the screen; CLR command For further information , Reader Service ,.., 567 
to clear the screen; and contact New Classics Soft-
graphics and text com- ware, 239 Fox HiJI Road, 
mands to switch between hi- Denville, NJ 07834, 201-
res and lo-res screens. 625-8838 . 

The program's character Reader Service ,; 581 

File Transfer 
TransPro is a machine

language file transfer utility 



DOES STRING COMPRESSION HAVE YOU 
TIED UP IN KNOTS? 

LET TRASHMAN™ CLEAN UP THE MESS! 
THIS PROGRAM IS A MUST FOR EVERYONE WHO USES ''BASIC" ON A TRS 80. Why? Because 11 
can reduce BASIC's stnng compress1on t1me delays by 95% or more 

# 
STRINGS 

250 
500 

1000 
2000 

SECONDS DELAY 
NORMAL TRASHMAN 

11 8 0 7 
45 8 1 6 

179 6 3 5 
713 2 7 8 

PERCENT 
IMPROVEMENT 

94 
96 5 
98 
98 9 

A• l•m·f\9~ don• . .. fl . M .Kiel I Mooet 111 15"' ~~~~'"' bul pet 
ompro.-.manls ld nloc:a UShng ol lomtng program •~• laDle on request.) 

SAVE TIME WITH FASTER 
"F&S1'EB" speeds up 

moat TRS-80 BASIC programa 
by 20-SO%. It's helped hun
dreds of aatl&fied people and 
lt can help you. Detailed in
structions make lt easy to 
use. FASTER anolyses your 
BASIC programs wJUJ., they 
run. then displays a simple 
change. u.ually one line. 
that sequences program •ari
ables so the ROM will find 

:::."!"-:-~::=~~::_;,:_::::~:c:J them faster. 
You can use FASTER to speed up programs you'•• 

bought. as -u as programs of your own. Since it isn't a 
compiler, your BASIC prograDUI can be read and changed 
aJterwards. FASTER works on bu.ineu programs, models. 
and games. The more complex your program. the better the 
results. 

Do. FASTER really work? Yes! Just check the renews in 
Personal Computing, May. 1981. p. 116: "FUTD Is effec
lhe ... 8U7 to _ .. ; 80 U.S. Journal. April. 1982. p. 106: 
"I...--.. FUTD to .. ...,._ .. : and 80 MICRO (April. 
1982. p . .0): "U yea. •• ...W lllle a sJvalftc-t Inc...- Ia 
IM......et.e ...... IMaiMiyFUTEB." 

FASTER runs on the TRS-80 Models I and Ill. 16-48K tape 
or dlsk. and all major operating systema. 129.95 

"QUICK COMPBESS" takes only 276 bytes of 
memory, and remo•es the blanks and remarks from ••en 
the largest BASIC program In 1- than 3 seconds. It pro
due. smaller, faster programa without altering their logic. 

$19.95 
SPECIAL: FASTER and QUICK COMPRESS: $39.95 

WHAT'S STRING COMPRESSION? 
When a BASIC prograM c·..1nges a :.1 . •g /words na.-~s. deSCIIP· 

t!Ons) , II moves n to a new place m memory, and .eaves a hole In 
the old place Eventually. all ava1lab•e memory gets used up and 
BASIC has to push the stnngs together to free up some space Tlus 
takes 11me. Lots of t1me The computer stops rurtnmg tor seconds or 
mmutes. and you rnay even th1n1<: 11 s "crashed" 

Yes! String compression 1s what's been causing all those in· 
tolerable delays. The keyboard won't wcrk. and until all the strmgs 
have been collected, you Just have to s1t and wa1t. Then thmgs run 
tor a wnlle unttl strmg compreSSIOn IS needed aga1n And aga.n. 

If you're ustng your comptJier lor bus1oess, that wastes your 
·'lOney It you're usmg 11 !1"r-:rr ''Y 11 w. stes your t•me 

WHAT'S THE SOLUTION? 
As soon as you start u~·rg r RASH MAN those oeJays Will a most 

diSappear. Tile program IS very easy to use, so you don't have to be 
a computer programmer to take advdntage of 11 It s wntten 10 
· machine language" and uses only 578 bytes of memory lor Itself. 
plus two bytes lor each "siting ' m your program It works W!lh 
other mach1ne language programs and all the maror operal ng 
sys1ems 

HOW WELL DOES IT WORK? 
II you use 11 w1th a BASIC P''''; ill'' th ,: has only a lew strings. 

wry little t1me IS wasteo '" strtny compres~l\ln and TRASHMAN Will 
oe only shgrnly helpful Bu1. 10 progra1ns thdt use hunoreos or 
thousands of strmgs. mcludmg large slnng array:. , TRASHMAN 1s 
jUSt wnat you need If you have any rema•n•ng doubts , jUSt look at 
the chart , and then get yourself a copy dS last as poss1ble 

TBASBM.IlN is available on disk 
for just 539.95. 

ATTENTION SOFTWARE PUBLISHERS: 
Trashman may be licensed for use with your packages 

Call for detatls. 

You can avoid unnecessary disk 
errors and repair bllls by uaing 
BPN. This easy-to-use program 
measures the rotational speed and 
fluctuations of yow disk drives. and 
warns you if they are running •-

fut, ·- ~~-. - ..... eaJy. 
Incorrect or erratic speed is a 

common cause of unexplained disk 
errors and loss of data. RPM's docu
mentation explains how to detect and correct these probleDUI 
quickly and easily. As 80 MICRO (April. 1982. page 41) 
said: "U yow drlYeS laave pntble.u I reco-ead BPJI 
before PAyiq to 9et b repaind." 

BPJI Is supplied on diskette for the TRS-80 Models I and 
Ill. We suggest you order a copy before you need it. 

524.95 
OBDEB FBON 'fOUB LOCAL sonWABE 

DEALEB, OB CALL NOW, 1'0LL-FBEE: 
(800) 824-7888. Operator 422 

FOR ORDERS OR 1NFORMA TION CALL: 
(213) 764-3131, or write to us. 

Dept. G, Box 5&0, No. Hollywood, CA 91603 ... ~ 

TIIUU< We occepl VISA MaaterCord checlr.a or nen C"Olh. Pleose odd Sl.OO ob•pplng hondllng .. ,thin U.S A 0< Cooodo . oad ~ 00 
o••~· C.O.D. chcuge U S2.00 lo U.S. oaly. We atup wtthtn one day of rec•••tng otdera. ln CoHf odd &+.•. sa&e•1ox 
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for use with Radio Shack's 
Profile II and Profile Plus 
on Models II, 12, or 16. 
With TransPro, you can 
change the layout of a Pro
file data base by adding or 
deleting fields, changing 
field lengths, or moving 
fields to different segments. 
All existing data is then 
automatically moved into 
the new data base . 

TransPro also inserts 
literal values into selected 
fields of an existing data 
base without changing the 
contents of other fields. 
You can also use this feature 
to blank out selected fields . 

Priced at $75, TransPro 
does not affect the opera
tion o f Profile programs, 
and operates on TRSDOS 
2.0, 4.0, 4.1, or 4.2. It is 
sold by Bridgeware, 355 
Government St. , Roanoke, 
AL 36274, 205-863-4006. 

Reader Service "" 555 

Color Plotter 
The Model M260 is an 

eight-pen plotter developed 
by Strobe Inc. (897 In
dependence Ave., Building 
SA, Mountain View, CA 
94043 , 415-969-5130). The 
plotter changes pens auto
matically under program 
control allowing unattended 
multi -colo r output on 
overhead transparencies or 
any 8 V1- by I l -inch paper . 
It offers a resolution of 500 
steps per inch. 

The suggested retail price 
of $995 includes an In
telligent RS-232C interface 
that has a IK buffer, upper
and lowercase character sets, 
several foreign languages, 
and a starter business 
graphics software package 
that lets you produce simple 
baJ:, pie, and line graphs. The 
graphics software runs on 
CP/ M, MS-OOS, TRSOOS, 
and PC-OOS. 

Reader Service "" 566 

For the Model 4 ... 
Below are a few products 
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Micro-Systems Software 
Inc . (4301 18 Oak Circle, 
Boca Raton, FL 33431 , 
800-327-8724) offers for the 
Model4: 

DOSPLUS IV is an alter
native to TRSDOS 6.0. It is 
fully compatible with all 
documented TRSOOS 6.0 
supervisor calls, meaning 
that all programs written 
for TRSDOS operate under 
DOSPLUS IV. This operat
ing system, with some 
enhancements, includes all 
the features of TRSDOS 
6.0. It supports all Model 4 
hardware, including an 
80-rolurnn by 24-line video 
display and additional 
RAM. It costs $149.95. 

6.0 Plus gives you some 
of the powerful utilities of 
DOSPLUS IV without hav
ing to purchase the entire 
operating system. It in
cludes a disk editor, file 
editor, and a directory 
verification/ repair utility. 
The Basic enhancements 
provide shorthand im
mediate commands and ab
breviated statements to 
make programming easier. 

The Basic enhancements 
take on two forms: internal 
and external . External pro
grams include a multi-array 
machine-language sort , 
cross referencer, and a 

Model 4 . It supports 1,200 
baud as well as the more ex
otic 2,400- and 4,800-baud 
modems without requiring 
nulls. It features both stan
dard ASCII and error-free 
direct file transmission . 
With MTERM you can con
tinue to receive data while 
o ff line. You can adjust 
video width, turn on the 
printer , open the buffer, 
and so forth without miss
ing any information re
ceived in the interim. 

The program has easy-to
use translation tables that 
let it emulate many types of 
terminal hardware. Its dial
ing menu lets you auto dial 
any one of I 0 preset 
numbers at the touch of a 
key. MTERM is priced at 
$79 .95 . 

Reader Service "" 560 

Become an Expert 
You use Scripsit , but are 

you really using Scripsit to 
its fullest capabilities? With 
William Haga's book , Us
ing Scripsit, you'll learn 
how to get the most out of 
Scripsit whether you are a 
first-time or experienced 
user. 

Using the hands-on learn
ing approach , Using Scrip
sit presents every Scripsit 
procedure step by step, tell
ing you how to enter the 

global search and replace "=====--=======-~ 
utility for Basic text. Inter
nal enhancements include 
label addressing, extended 
error messages, and an ex
panded Option command. 

Additions to the Option 
command provide com
patibility with Model Ill 
Disk Basic. The Input@ 
command gives you con
trolled screen formatting 
for attractive applications 
software displays. 6.0 Plus 
costs $49.95. 

MTERM is a smart ter
minal program for the 

u~ ScripsiJ to its fullest potential on 
your TR~. 

command and what effect 
the command has on a 
document when it 's printed. 
Chapters include informa
tion on advanced editing 
techniques, block moves, 
search techniques, hyphena
tion, creative formatting , 
document filing, and using 
DOS commands. 

The book also demysti
fies the header, footer, and 
page number functions, and 
discloses how to use Scripsit 
to edit records in data-base 
files. 

The book includes exer
cises to test your skills in 
using program commands, 
examples fo!Jowing instruc
tions, special boxed notices to 
the reader, and a common 
mistakes section at the end of 
each chapter. 

Using Scripsit, a 320-page 
paperback, costs $21 .95 and 
is sold by Wadsworth Elec
tronic Publishing Company 
(10 Davis Drive, Belmont, 
CA 94002, 800-831-6996). 

Reader Service "" 558 

Fllemate Data Base 
Filemate is a general pur

pose data-base manager 
that creates its own file 
structure to meet the needs 
of most data handling or 
reporting requirement s. 
You can tag records for 
logical And , Or, or Not 
selection for sorting and 
print-out. Each record ac
cepts up to 26 tag combina
tions to obtain very selective 
sets of data. 

Other Filemate features 
include data transfer from 
one file to another, merging 
the address list with a form 
letter, revise file structure 
without reentering data, 
and edit, sort , calculate, 
and print custom reports. 
Filemate stores up to 2,000 
records on a 40-track disk. 

Priced at $75 for disk and 
manual, Filernate is avail
able for Models I, Ill, and 4 
with 48K and two disk 
drives. For further informa-



WORD GRAPHICS 
DATA PROCESSOR 

Copy Art II has earned the "Professional 
Software Programmers Association's 
Recommended Seal of Approval" 
Certification #1633 

Columns DOS Commands Like Dir, 
Sorting Kill & Free 
Graphics Hi-Res Graphics Supported on 
Math Most Printers with Capability 
Graphic Characters Free Mail List Program Allows 
Justify/Proportional Merging Names with 
Super/Sub Script Form Letters 
Underlining Scrips1t File Loader 
Change Character Size or Imbed Printer Control Codes 

Pitch Easily! Block Move 
Help Command Find/Replace with Wildcard 
Electric Webster Integration and Repeat 
Headers/Footers Super Easy Manual & 
Page Numbering Reference Card! 
Edit Basic Programs Add Graphics Easily! 

CUSTOMIZED PRINTER DRIVERS FOR 
Radio Shack LP II , V, VI , VIII , DMP2100, DMP100, DMP500, DMP600, 

Daisy Wheel II 
Epson MX-80, MX-80FfT, MX-1 00, FX-80 {all with or without Graftrax 80, 

Graftrax Plus, or Type Ill) Smith-Corona Daisy Wheel 
Okidata 80, 82A, 83A, 84, 92, 93 Brother HR-1 Daisy Wheel 
C. ltoh 8510, 1550, Prowriter Series, Starwriter F-10 series, Printmaster 
Others supported. Call if yours is not listed. Pnnter must have mechan1cal abilrty 

to do some features 

call toll free----~!!!!!!!!!!!~~ 

800-528-1149 

Th1s Report Card was 
done for Copy Art 
Vers1on One (smce 
vastly improved to 
CopyArt II) 

·As a word processor 
with tntegral graphics 
capabilities. CopyArt is 
fabulous'· 

Dan Robinson 
80 MICRO. Sept 82 ....__ __ 

COPYART . . ........... 149.95 
Extra printer drivers . . . . . . . 19.95 
"ELECTRIC WEBSTER" .. 149.95 

VisaiMCIAMEX 
Check/COD 

Computer Products Inc. 
4897 E. Speedway Tucson, AZ 85712 

(602) 323-9391 .,,6<1 

Hardware Requirements TRS-80 Mod I, Ill or IV 
48K Memory One Disk Drive/Double Density Two Disk Drives/Single Density 

,.. See Usr ol Adtlertlsm on Page 307 80 Micro, November 1983 • 327 



COMPLETE MODEL III/IV 

HARD DRIVE $1095. 

COMPLETE PRIMARY DRIVES 

MODEL IH &IV 

5 MEG $1095. 
10 MEG $1395. 
15 MEG $1895. 
MODEL I & LNW 

5 MEG $1145. 
10 MEG $1445. 
15 MEG $1745. 
COMPLETE SYSTEM FEATURES 
TANDON DISK DRIVES 
WESTERN DIGITAL 1002 DRIVE CONTROLLER 
ONE YEAR WARRANTY 
SWITCH SELECTABLE HOST 
POWER ONE HD POWER SUPPLY 
HD COOLING FAN 
SIZE •-u4·xe-uz•xu• 
ALL DRIVES RATED AFTER FORIIA T 

• 

NEW PRODUCTS 
ltEADY FALL 1:1 CALL ON AlfAILAaiLITY 

21 MEG TAPE BACKUP 1849. 

• 

COIIPf.ETE READY TO I'UIG IN (JUST ADD YOCM DOS) 
SUPPORTS NEWDOS 10 V2.1, DO~US 3.4f, 4.0, 1.1, IV, LDOS, 
•nd aoon TRSDOS 1. 0 

Win l//loi'A: Olt OltJ Hord DTiro ST•t- Tiler u•o• DOSI'C.U$ OT NEIIIIDO$ 

SECONDARY DRIVES 

5 MEG $895. 
10 MEG $995. 
15 MEG $1295. 
(READY TO PlUG INTO Y()(M ,.,ARY DRIVE) 

MODEL 3/4 BOOT ROM 139.95 
ALL OII/I$ YOU TO aOOT DlltECTL Y FltOitl YOUR HAitD DlfllfE 
FOit DOUC.U$ Olt4 NEIIIIDO$ SYSTEII$ ONLY 

MULTIPLEXER $995. 
ALLOWS UP TO 4 COMPUTERS TO ACCESS A HDS HARD DRIVE 
Me-•• lloaror Colttrol IJftlt oiKI Cof>lo / Hoar Adopters for oarorltOIIJ 
c-crlltlr Z Co-utora 

HARD DRIVE SPECIALIST 

........... -
•• -tflu ... _..,~ .,. Tr-rors. •• Col'llt.., c.ocu ;., .,...._. 
....... . ..,. rocoi•M • ,.,._ ~ oro.,.., ter clear-a. 
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1•11~1tHIOOO tHdfH ,,. 1-IOO.Z31-e871 

182080 Hlclrory Knoll , Houaton , Tex .. 77585 



MODEL 4 DRIVE KITS $299 
MODEL 4 STUFF 

MODEL 4 COM PUlERS 
all Include an R$232 

No charge for shipping on any Compuklt Computers 
64K one single headed drive ..... - ·-·-·-·-·- ·-·-·- $1485. 
64K two single headed drives·-·-·-····-··········· J 1885. 
64K two double headed drives·--·-·-·-·--·-- 1 ••85. 
128K systems add onlY··-···--··-·---··- ··--·-- lt8. 

MODEL 4 64K UPGRADE $62.95 
_prime grade pre-tested RAM with Instructions 

MODEL 4 RS232 KIT $69.95 
completed aNI tested ready for Installation 

Model I, Ill, 4 green phosphor 
antiglare CRT Kit $89. 
a complete new CRT, not a filter 

MODEL 4 DISK DRIVE UPGRADE 
KITS 
All of the Compuklt Model 4 Disk Drive Upgrade Kits 
contain these features that other companies usually 
do not provide. Switching power supplies • Tandon 
disk drives • 64K of Model4 RAM • Sound • and an Easy 
to Use Installation Manual. Requires only a 
screwdriver (no soldering) The no drive upgrade 

kit -··-····--··--··--··-····-····--··-····-····-····-····-····-····$299. 
One drive upgrade kit ·····- ····-····-····-····-····-··· ·-····$499. 
Two drive upgrade kit ····-····-····-····-····-····-····-····1899. 
Two double headed drive kll ....•.•. - .. ·-····-····-·- ·-899. 

MODEL 
UPGRADE 

Ill to 
$750. 

MODEL 4 

Converts your Model Ill Into a Model 4 (except for 
Cabinet and disk drives). Includes new keyboard, 64K 
RAM, Sound, and free Installation (required). Ship us 
any working Model Ill, even If It's not all factory 

nt, and get back a Model 4, IR your case. 

MODEL 4 SOUND UPGRADE 
$29.95 
No soldering required, Includes Instructions 

......... CUMI .. PUJK.IIT. 1$29.~ 
Disk based diagnostic software package for the Model 
I, Ill, and soon U.e Model4 

MODEL Ill DISK DRIVE UPGRADE 
KITS 
All of the Compuklt Model 3 Disk Drive Upgrade Kits 
contain these features that other companies usually 
do not provide. Switching power supplies • Tandon 
disk drives • 32K of Model Ill RAM • Compuklt Doctor • 
aNI an Easy to Use Installation Manual. Requires only a 
screwdriver (•o soldering). 
The no drive upgrade- ····-····-····-····-····-····-·-·- ····$279. 
One drive upgrade klt.. ...•....•....•....•....•....• .•..•.... $479. 
Two drive upgrade kit .............................................. $679. 
Two double headed drive kll ....•....•....•....•....•.... $879. 

MODEL Ill RS232 Kit $69.95 
completed and tested ready for installation 

TANDON DISK DRIVES 
Perfect for replacement or add on drives for any 5" 
drive system including Model I, Ill, 4, COCO, IBM PC, 
LNW, MAXBO, and many more. 
Slll!lle Sided 40 track TMI00- 1 ..... - ... - ... - ... - .... $199. 
Double Sided 40 track TM 1 D0-2 ............................. $299. 
Single case with extender .. - ................................ $59.95. 
Dual Case with extenders .................................. .$89.95. 
Two drive cable .................................................... .$24.95. 
ask for a free copy of Doctor Robert's drive Manual 
with the purchase of anv Comouklt disk drive or Kit 

I ANP,9.'!r l..'t'~~~~~ DRIVES 

~<t; TM50·1 SS·40trk $159. 

TM50·2 DS·40trk $2 19. 

DUAL THINLINE CASE $84.95 
new microprocessor drl11es 

T1155-2 DS-40trlc 1248. 
Tll55 -4 DS-•otrlc 1281. 

COLOR COMPUTER DRIVE 0 
Complete drive 0 Including case and controller card 
su!loo 

64K COCO KIT $62.95 

~~· COCO DRIVE 0 
~ $399 . 

with a Tandon Thinline 
SPECIAL INTRODUCTORY PRICE 

COMPUKIT 

162060 Hickory Knoll Houston, Texas 77059 
1·800-231·6611 

1·713·480·6000 
•••n .. ..,o...-
•• occ.,t llao. MoatorcoN. Wlro Tr-lora. •• Corllfloll Cloocu lor .,leu at 
, • .,,. ... .,..,, rocl4•0111 .. '""111104 clloc•• 1ro IIOW IDr clo•r-o . 
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NEW PRODUCTS 

tion, contact Datafile Sys
tems, 801 Welch Road, Suite 
211, Palo Alto, CA 94304, 
415-326-1447. 

Reader Service ., 571 

' 
33563, 813-937-8209). Be
sides compressing Basic pro
grams, it also adds word
space delimiters around 
keywords, converts all 

<?--C> «-- «-- PRINT@ values to the 
Pocket Program e::, ...::> ~ C> '1-"' equivalent value and posi-

Developer is a program e::, <? 
0 

0 «-- tion of the SO-column by 
for the Radio Shack PC-2 ~ O 24-line position, displays all 
that renumbers your Basic data lines during conver-
language programs, finds sion, and converts all token 
references to variables and values to the Basic keyword. 
line numbers within a Basic The converted program 
program, deletes blocks of uses a minimum amount of 
lines, and doubles the re- RAM and is compatible 
serve memory of the com- with Model II and 12 
puter . TRSDOS. If you have a 

The renumbering func- Model 4, you can use the 
tion handles embedded line!--------------=---=-=-====~ spool, MemDisk, sound, 
numbers, and avoids creat- and filter features of 
ing problems due to mem- The 5wre Sponge offers your computer protection from po'tWI' surges and TRSDOS 6.0 with this pro-
ory overflow. The cross lightning strikes. gram· 
reference function finds Available on either TRS-
references to variables, ar- Models I and Ill with at 4, 5, and 7 of the interface. DOS 2.3 for the Model I, or 
rays, commands, strings, least 16K of memory. The Any voltage appearing on TRSDOS 1.2 or 1.3 on the 
statement numbers, and program is available ex- any of these pins that ex- Model III, the Basic Con
special characters. The re- elusively through Softex. ceeds 27 volts is clamped to verter costs $29.95, on disk 
serve memory expander CompuServe subscribers pin I, Frame Ground. All only. 
doubles the number of pre- who want to purchase the pins of the RS-232 are wired Reader Service ""' 576 
defined function keys avail- program may visit Softex by through the Surge Sponge 
able during development. entering the command GO so that it appears trans-

Sold on cassette for PCS-40 at any prompt in the parent. It has no effect on 
$29.95, the Developer is system. DBLTalk is listed standard RS-232levels. 
available from Pocketlnfo under the Terminal Soft- The Surge Sponge is 
Corp., P.O. Box 152, Bea- ware option for Model I or packaged in a small plastic 
verton, OR 97075, 503-649- Ill. case measuring 2- by 2- by 
8145. The system downloads \12 -inches with a male DB25 

Reader Service ., 562 DBLTalk to disk if you buy connector on one side and a 

Do Two Things 
at Once 

Double Talk (DBL Talk) 
is a machine-language ter
minal program designed for 
use with CompuServe's 
electronic conference fea
ture. It provides a split 
screen to take the headache 
out of on-line conferences. 
The top screen shows in
coming messages, the bot
tom screen is for composing 
outgoing messages. This 
feature lets you send and 
receive messages-at the same 
time. DBL Talk also pro
vides a large capture buffer 
that you can print or 
retransmit. 

DBL Talk sells for Sl 5, 
and is compatible with 
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the program, but you must female DB25 on the other. 
be using CompuServe's Both connectors are fitted 
VIDTEX Executive pro- with standard locking hard
gram in order to do so. ware to secure the Surge 
Complete documentation of Sponge to your computer, 
DBLTalk is sent to you printer, or cable. It incor
through the mail, but there porates PC board construe
is enough information tion. 
available on-line to use Priced at $39.95 each, the 
DBL Talk right away. Surge Sponge is available 

For further information from Remark Datacom 
contact Saturday Software, Inc., 4 Sycamore Drive, 
P.O.Box404,Catlettsburg, Woodbury, NY 11797, 
KY 41129, 606-739-6774. 516-367-3806. 
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Sponging It Clean 
Protect your RS-232 in

terface from high voltage 
transients and lightning 
strikes with the Surge 
Sponge. It uses fast MOV 
devices to protect pins 2, 3, 

Basic Converter 
Now you can convert a 

compressed Basic program 
to an expanded format with 
the Basic Converter from 
LTCAP Inc. (102 Oak Bluff 
Drive, Palm Harbor, FL 

Get Rid of 
Your Garbage 

The Collector is an im
proved garbage collector 
for the Modell and Ill Disk 
Basic (garbage collection is 
the process of removing 
unused strings to make 
room for new ones). It 
replaces the ROM's garbage 
collection routine. It is this 
routine that sometimes 
causes your keyboard to 
lock up for seconds or 
minutes at a time. The Col
lector reduces these delays 
by 95 percent. 

The program requires 500 
bytes, plus 2 bytes for each 
active string. It works on 
both the Model I and III, 
and is supplied on a 35-
track, single-density, Model 
(-formatted data disk. The 
Collector costs $24.95 
($26.45 in CA) plus $2.50 
shipping from Modular 
Software Associates (209 
18th St., Huntington Beach, 
CA 92648, 714-960-6668). 

Reader Service ., 580 



Hard-Disk Drives 
PH-Associates' product 

line now includes the DSS 
hard disk drive subsystems. 
This series features an 
8S-millisecond average ac
cess speed, S \4-inch floppy 
physical size compatibility, 
heat dissipation less than 40 
watts, and 5 megabit-per
second disk transfer rate . 
The drives use industry
standard Seagate ST -400 
series compatible drives. 
The DSS series comes as a 
complete subsystem assem
bled in its own chassis. 

This hard disk series is 
designed to provide eco
nomical disk storage for 
those of you who don't re
quire high performance (ca
pacity and speed). Format
ted capacities of 5, 10, and 
15 megabytes are available 
with list prices of S 1, 995, 
$2,295, and $2,695 respec
tively. All versions interface 
with the Model II and any 
Z80 computer and come 
with a 90-day warranty. 

For further information 
on this series and their high 
performance Mark Series, 
contact PH-Associates Inc., 
8720 Old Courthouse Road, 
Vienna, VA22180, 703-281-
5762. 
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Bind Your Data 
If you' re like most pro

grammers, you're probably 
swamped in a sea of pro
gram listings. There's no 
need to drown in paper, 
however, with Inmac's Post 
Binders. Made of high
quality pressboard, the 
binders store both 12- by 
8 \12-inch and 1 S- by 11-inch 
hard copies. Built-in sus
pension hooks let you store 
these binders in a vertical 
filing cabinet for easy filing 
and retrieval . 

The Post Binders come in 
a variety of color schemes, 
including light blue, gray, 
dark blue, red, and green. 
Packed 10 to a box, they 

NEW PRODUCTS 

options, including printing 
labels or listings. You can 
control the print system 
from flag settings, letting 
you print file subsets. You 
can also reset the flags after 
printing in order to keep 
track of who has been sent a 
particular mailing. 

1M Mtri (/tift) and DDS (right) Series of hard-disk drives from PH-Asiociates. 

The program runs in as lit
tle as a 32K one-drive envi
ronment, but 48K with dual 
drives is recommended. It 
also works on hard disk 
drives under LDOS, DOS
PLUS, or TRSDOS 6.0. 
Since it doesn't require sep
arate versions for floppy or 
rigid disks, you can upgrade 
your system at any time 
without affecting your data. 

cost S2S.9S from Inmac, 
2465 Augustine Drive, 
Santa Oar a, CA 9505 1, 
800-S47 -S444 (US), 800-
547-5447 (CA). 
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Here Comes 
the Judge! 

An inexpensive and com
pact ac line monitor, the 
Circuit Judge plugs into 
your 110-volt outlet and 
monitors your ac circuit for 
voltage surges. It detects 
surges of 300 volts or 
greater, high voltage in ex
cess of 125 volts, low 
voltage of 100 volts or less, 
and power loss. 

When any of these distur
bances occur, the Judge trig
gers an LED display and 
stops its digital clock at the 
time and date of the anom
aly. This lets you investigate 
recurring blackouts, surges, 
or low-voltages from dif
ferent sources, like circulator 
pumps and circuit breakers. 
The Circuit Judge maintains 
its warning until you reset it. 

Available from Digitronics 
(Comtec Information Sys
tems Inc., 53 John St., 
Cumberland, RI 02864), the 
Circuit Judge costs $129.95. 

Reader Service .,. 5 83 

Mail Call! 
PowerMail Plus is a mass 

mailing system written en
tirely in machine language 
for maximum operating 
speed. Since you can span 

disks, there is no limit on 
the number of names you 
can store. You can define up 
to 24 flags to incorporate 
into the program so that 
when you enter a name it is 
cataloged in any manner 
you define. 

The program does not 
pre-allocate the entire drive, 
but lets you define the size 
of your file during initializa
tion. The program also sorts 
on any 10 levels, if you so 
desire. It separates your 
flags and puts them into 
another file, merges files 
together and then separates 
the data you want, and per
forms key searches. It has 
improved field lengths, disk 
110, and print routines. 

PowerMail has nine print 

Versions of PowerMail 
are available for the Models 
1/ III/ Max-80, Model4, and 
Models II / 12/ 16 (Z80). 
They retail for S l 50 each, 
and come with complete 
docum~ntation . For further 
information, contact Power
soft Products, 11500 Stem
mons Fwy., Suite 125, 
Dallas, TX 75229, 214-484-
2976. 
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Win the Super Bowl! 
All you football fans out 

there can hedge your bets 
with the new data-base and 

Know the time and date of a power failure with the Circuit Judge. 
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SUPER FAST! 
Z80 

DISASSEMBLER 
S6995 

• Two pass operation -
generates labels at 
referenced locat tons 

• Generates Z tlog 
mnemontcs 

• Allows user defined 
labels 

• Allows def ine byte. 
deftne word and deftne 
space dtrecttves 

• COMPLETE cross
reference 

• 28 page manual 

• Output to console. list 
o r dtsk device(s) tn any 
combinatton 

• Generates mnemonics 
for CP/ M system calls 

• Illegal instructions 
generate define byte 
sequence 

• Start and stop at any 
locatiOn tn ftle 

• Source or complete 
ltsttng type output 

SPEED- disassembles a typicai17K . COM file, 
generating a 11 OK .zao file (over 10,000 lines of 
source) and a 52K .XRF file in less than 1 minute 
45 seconds using standard bios and 8" SS/ SD! 

Available for ZBO CPIM and TRS-80 Ill 

_Js- L R s-ystems_ 
1622 North Main Street, Butler. PA 16001 

(412) 282-0864 ...-.).40 

Terms: add $2 shtpptng US. others $5. PA add 6% sales tax. 

Spectfy format requtred. Check. MO. Visa. M/ C. COD accepted 
Z80. CPtM. TRS·80 T~Jrs ot z,tog. 01g•tal Research. Tandy Corp resp 

MODEL 4 OWNERS 
CONVERT your MODEL 1/111 

PROGRAMS TO RUN ON MODEL 4 

Do you have a lot of time and money invested 
in Model 1/111 software, well now you can 
convert Model 1/111 BASIC programs to Model 4 
with CONVERTR. 

CONVERTR will eliminate unnecessary spaces 
and insert all required spaces in your BASIC 
programs. CONVERTR will identify lines 
which contain keywords not supported by 
Model 4. CONVERTR will identify lines and 
keywords which the Model4 handles differently. 
CONVERTR is menu driven and includes an 
option to list your program and error table on 
your printer. 

CONVERTR comes on a disk and includes an 
instruction booklet on How to Convert your 
BASIC programs. 

CHECK - MONEY ORDER coo-z-. 
CONVERTR 

1 DRIVE SYSTEM- 6.00 
2 DRIVE SYSTEM· 71.00 
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ADEL COMPUTER MART 
DEPT 10 BOX 195 ...-356 

HARTLY, DE 19953 

PHONE 5 pm-9 pm M- F 
9. 5 Sat (302) 492-8463 

I NEW PRODUCTS 

operating program devel· · 
oped by Eastern Computer 
Consulting Associates Inc. 
(11 Dick Drive, Worcester, 
MA 01609, 617-757-3131). 
The Pro Sports Stats pro
gram doesn't attempt to 
pick the winner of any 
game; instead, it lets you 
probe more than a decade of 
information in order to find 
out how any team per
formed against a spread 
under whatever criteria you 
choose. 

Typical questions it can 
answer include: What is 
Miami's record against the 
spread in every game 
against Buffalo since 1978? 
What is a particular team's 
chance of beating the spread 
when playing at home after 
three consecutive wins 
against the spread? 

The operating program 
and data base are priced at 
$495. With the proper 
equipment, you can get 
weekly updates of all cur
rent data (scores, coaches, 
spreads, and surfaces) add
ed to your database. The 
program works on any 
Modell, II, III, 4, 12, or 16 
running on TRSDOS. 

As an additional teaser, 
Pro Sports Stats has demon
strated an 80-90 percent ac
curacy rate in determining a 
team to beat the spread. 
Rah, rah!! 
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Just What 
the Doctor Ordered 
The RS-232 Analyzer lets 

you diagnose, monitor, and 
connect any device or com
puter that uses the RS-232 
interface. The Analyzer 
monitors nine RS-232 
signals and displays their 
status using bicolor LEOs. 
With it, you can detect and 
monitor inactive, high, low, 
and fluctuating signals. 

The Analyzer has internal 
switches so you can easily 
interconnect your computer 
with the most common 
computer interfaces. It also 
lets you cross-wire any con
nection in order to connect 
other devices to your com
puter. Since the Analyzer is 
a plug-in adapter, you can 
leave it permanently wired 
in any circuit . 

It sells for $149.95, and 
comes complete with a 
manual containing detailed 
examples of how to hook up 
the RS-232 Analyzer with 
computer peripherals. For 
further information, con
tact Personal Computer 
Products at 1400 Coleman 
Ave. , Suite C-18, Santa 
Clara, CA 95050, 408-
988-0164. 
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To Buy or Not To Buy 
The Real Estate Activities 

Program (REAP) is de-

RS232 ANALYZER 

The RS-232 Analyzer: It monitors your RS-232 interface signals. 



signed to provide you, the 
owner or potential owner of 
income property, a method 
of investigating the effects 
of various actions on the 
property. It allows easy 
comparisons of the key fac
tors influencing your deci
sion to buy or sell, methods 
of financing; and methods 
of sale while taking into ac
count various tax considera
tions. 

REAP calculates the 
return on equity, effects of 
equity build-up on mort
gage principle, and depreci
ation of real property. You 
can estimate the effects of 
financial decisions on 
federal income tax on or
dinary income, capital gains 
income, and real estate in
come. You can also deter
mine the effects of different 
disbursement methods of 
your property, find the 
amount of income tax to be 
reported in the year of sale, 
and perform tax-deferred 
exchange analysis. 

The 35-page manual in
cludes forms and examples 
of how you can use REAP 
for individual tax analysis, 
comparative investment 
analysis, property analysis, 
exchange basis analysis, and 
installment sale analysis. 
REAP costs $39.95 and 
runs on both the Model I 

NEW PRODUCTS 

and III. Contact BV Engi
neering, P .O. Box 3351, 
Riverside, CA 92519, 714-
781-0252. 
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A void the Surge 
Your computer com

ponents can be safe from 
power surges and over
voltage transients with the 
Surge Suppressor from 
Computer-Mate. There are 
three models to choose 
from: Micro, Maxi, and 
Mini . All three solid state 
voltage-clamping devices 
you can easily implant. into 
any three-wire duplex 
outlet. 

The Micro Surge Supres
sor has six outlets and a 
steady state heat dissipation 
at 25 C-40W. It sells for 
$59.95. The Maxi model 
also has a steady state heat 
dissipation at 25 C-40W and 
six outlets, plus a 4 Y2 -foot 
power cord. It sells for 
$89.50. ·The Mini Surge 
Suppressor is listed at 
$97.50 and has EMI-RF1 
filtering to eliminate electric 
fuzz and noise. All three 
suppressors clamp normal 
mode voltage (line to line) 
and ground voltage. 

You can buy the Surge 
Suppressors from participat
ing dealers or directly from 

~ models of oc surge suppressors from Computer-Mate. 

.- See I.Jsl ol ~is.s on Page 307 

MODEL 4 OWNERS 
PEACHPAI 4 ACCOUNTING FOR YOU R HODEL 4 

Nnw, fo r the f irs t ti•~. TRS-80 Hodel 4 o wn ers ca n 
buy prof~ ssio n a l acco unt i n g so ftwar e to run unde r 
TRSDOS 6.0 . Thi s Is th e Peachtree Se ries 4 
acco un t ing pac kage whi c h has been one of the mos t 
popu lar CP / M ba sed accounting pa c kages lor several 
years. Th e package includes: 

• Gene r al Ledaer 
- Up to 800 a c count s 
- 1000 t ran s ac t ions pe r per> od 
- 99 de part•en t s I opti o na l dep artmental 

i ncome state~ents 
- User defined financ i al stateme nt s 

• Account s Rece ivable 
- 500 Ac counts 
- 700 tran sact ions pe r per1 o d 
- Posts tr ansac ti ons t o GL 
- H1xed o pe n-item a nd balance -f o r war d a cc ounts 

• Accounts Payable 
- 500 Ve nd ors 
- 500 t ran sac t 1on s pe r pe r1 od 
- Au to or ~a nual selec t of 1nvotces t o pa y 
- Pr 1n t s c hec ks and detat l ed st ub s 

All three package s fo r J us t S495.00 

T he s e pac ka8e s have been adapted to TR S DOS 6 . 0 by 
Co•pu -Syst~• s Softva r e and t nc lud e the s ta nda r d 
CP / M packages wtth the TR SDOS 6. 0 dtskett ~ s and 
co• plete do cumentat i on . 

COHPU-SY STEHS SO FTWARE 
212 Skyl a rk Ct. 

No r ma n , OK 130 69 
(405) - 377-8570 

Ca l l o r wrtt c f o r br och u r es o n th Pse a n d ot her 
Co•pu-Sys t~• s Sof t w• re pr od urt• . 

FREE 
business software 

directory 

• Radio Shack's Model I , 2, 3 & 16 
• CPM: Xerox, Alto . . . 

...- 44 7 

• IBM Personal Computer & compatibles 

"(DBMS) is GREAT!" -pubhsht"r of 80-US 

"(GL) superio r to either the Osborne (SBSG & Taranto) o r 
Radio Shack . . . MAIL-X has a greater capacity . more 
flexible than (R .S.)" -column i~ t of 80-microcom putlng 

"impercepti vely fa st . .. (DBMS) is a good and reliable 
workhorse" -publisher of Interface Age 

Data base manage r. in tegrated accountmg package (AR. AP. 
G L & Payroll). inventory. word processing. and mail ing list. 
Compare and be selective 1 Top-quality software at mass
production prices ' 

Micro Architect Inc. 
~6 Great Pine Ave. Burlington, MA 01803 
~ 617-273-5658 

... ••9 
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PERCOMn.~ QUAliTY FOR YOUR MODEL llln.~ 
Nothing but the best for your "Model Ill". Percom internally mounted 
drive systems: including 4 drive controller with gold edge connectors. 
double density disk drive or drives, all hardware and cabling. A free copy 
of DOS Plus 3.4 is also included with every first drive purchase. 

TFD 340N1 one drive single sided double-<lensity ..._ • 
TFD 340N2 two drive single sided double-density -.. 

Brand Spankin' lew! SAlE Dual Headed Drives 
,_tile Price of Flipples! 
Now you can have a 'dual hea<!ed " PERCOM" Drive System for your 
" Model Ill'! 

TFD344N1 One drive dual headed double-density -.. 
TFD344N2 Two disk dual headed double-density -.. 

·a~ •••plllllllltllrlll c ~ 1 p 1UIIIe 1111111 ,...._ 111111111 • .... 1111111 • ...................... 
WE HAVEI'T FORGO II tl TIE MODEL F!! 
....... ,_. .... 1 fTM .......... ......., All fer $129.95!! 
You have a good system and you just don't want to seW out to a Model 
Ill- Upgrade with the Percom Doubler II. the overwhelming favorite 
double density adapter for over 2 ,...t Simply plug the adaptor into 
your expansion interlace and run either single or double-density 
programs. Comes complete with FREE DOS Plus 3.4 but will also run 
with LDOS NEW DOS 80 and TRS DOS. 

PERCOMllol QUALITY FOR YOUR MODEL lllol 
TFD40·1 40 track single sided drive SZ71.• 
TFD44-1 40 track dual sided drive sa.• 

.-.rc.rw Hn Disk- Quilty for ,.. S,.... 
• worlts with existing floppy drives Reg. from $2495 
• can be daisy-chained u~~~f~~~ hard disks $1515.IIO • DOIPIIIIU•.._ fiiEI ...,,._..., 
• Now available for immediate delivery in 5 & 10 megabyte 

configuration 
Can be used for Model l', II". Ill". " Apple II " or " IBM PC" 
computers. 

DOS+ 3.4 Reg. $159.00. Sill $19.15 

CLOSEOUT!!!!!! 
Flippy And 80 Track Drives Reduced !I !I!!! 

call For Prices - Umited Stock 

TRS-80llol MODEL 100 PORTABLE 
COMPUTER 
"Be EDaltiN Maw •*,.,.., .. 
• Pawerhll lallt·ln Sefhnre: 
- Word Processing - Extended Basic 
- Terminal Communications - Address Book 
- Telephone Dialer - Appointment Scheduler 
- Applications Software 
• Retains ......, Dlrbl Wilen "Iff'' 
• SIH-centatned T••••• Modem 
With BK .... .. .... ......... .... .... . ....... ONLY $799.00 
With 24K ..... .. . ...... . ..... .. . . .. ......... ONLY $991.00 

PlwlrSOfT Software fronllnlzi!QSD Inc. rw 
One disk "BOOTS" up on either machine. At PowerSOFT, we don't 
believe in making a customer buy a separate version for Mod I or Ill. 
We ALWAYS include BOTH versions on the SAME disk for your 
maximum convenience. 80 Track versions are available on request. 
All titles are for Mod I or Ill unless specified 

,. .. ~~Title 
SUPER UTILITY PLUS/3.0 
SUPER UTILITY PLUS/3.0 for MAX80 
INSIDE SU + /3.0 MANUAL 
SU + !3 .0 TECH MANUAL 
INSIDE SU +12.2z MANUAL 
SU +12.2z TECH MANUAL 
" THE TOOLBOX" for LDOS 
" MASTER MECHANIC SET" for LDOS 
POWERDRIVERS for SuperScripsitTM (pnnter drivers): 
POWERDRIVERIE (EPSON MX-801100) 
POWERDRIVERIP (PROWRITER) 
POWERDRIVERIF (F-10 STARWAITER) 
POWER MAIL 
POWERMAIL PLUS" - Mod I. Ill, MAX80 
POWERMAIL PLUS' - Mod 11112/16 
POWERDRAW 
POWEROOT (EPSON or PROWRITER Only) 
POWERTERM Smart Terminal Pkge 
DOSPLUS II Operating System 

For Model II , 12. and 161Z80 
SCRIPLUS 3.0 
THE BASICIS COMPILER SYSTEM 
MAKE/80 (Mod I or Ill) 
SUPER UTILITY (Mod I ONLY!) 
QUICK-FIX (Mod I ONLY') 
• CominQ out ..,. soon. PIMso lflt/IMf lor s'-'9 c»1e 

BIG DISCOUITS M PHilTERS 
IBn lr'lllllr 1115TN 
IIIWI ...... Allol 
Mla .... llol 
C.ltlltF11™ , ...... 1.llol 
T ...... 1.TN 

~~Nil Price 
s 71.15 s•• s 11.15 
s 14.15 
s 11.15 
s 14.15 
s •. 15 
s • . 15 

s 21.15 
s 21.15 
s 21.15 
s al5 
$151.. 
$151. • 
sa• s•.• s 21.15 
S2AI.I5 

s•.• s •.• 
s 11.15 
s 21.15 
s 11.15 

Only$ • •• 
Only$-· 
Only$-· 
Only$14&• 
Only$ m.• 
Only$1•• 

....TN 

.. .-a ... n. 
All Models c.~•-..,... lllfk:al 
All Models c:.ll fer - ..,...lllfk:al 

IUROTM IIODEl 2300 IUTRIX PRIITER 
Cilia 0111 S,.CIII -
• Rupged. commercial duty • 7x9 dot matnx ·High Speed! 200 
CPS. • lOP. of the line. hicJhest quality 

~~~ ... .. ........... ~~.~= 
········································~ 



San ss on • IMSI ..__. items! 
Percom Data Separator (reg. $29.95) 
Screens for Models I* . 11· . Ill Green, Lt. Blue. 

Now$23.15 

Dalit Blue. and Amber. Bronze for color video 
(reg. $24.95) 

Head Cleaning Kit (reg. $29.95) 
Drive Numbering Tabs. pkg. 0-3 (reg. S4.50) 
Flip-N-File a· (reg. $54.95) 
NEW Style Smoke Grey File 5Y4 , Holds 75 

COLOR CODERS- s cases (stores 
10 disks ea.) - 5 different colors 
Ubrary cases (holds 10) 

MEDIA FOR LESS 

Single sided/Single density 5 '1." 
Single sided/Double density 5'/4 
Double sided/Double density 5 Y4 

Single sided/Double density a· 
Double sided/Double density a· 

Now S1Z.15 
Now $11.15 
Now S 3.15 
Now $21.15 
Now$24.15 

$24.15 
s Z.15 ... 

$11.71 bx of 10 
$21.71 bx of 10 
$Z7.• bx of 10 

$21.71 bx of 10 
$11.71 bx 'of 10 

BUY DISKETTES II BUll ,_ SAVE SSSSSSSSSS 

Single sided/Single density 5'/4 
Single sided!Oouble density 5Y4 
Double sided/Double density 5 '!." 

Single sided/Double density a· 
Double sided!Oouble density 8" 

Mark I with RS232C Interface. 0-300 baud 
Malit II with Atari Interface, 0-300 baud 
Malit Ill with n Interface. 0-300 baud 
Malit VI with IBM Interface. 0-300 baud 
Malit VII with RS232C Interface 

& auto answ./orig. 0-300 baud 

S171.• case of 100 
S1•• case of 100 
$225.• case of 100 

a..• case of 100 aa• case of 100 

s•• s•• $1 .... 
$271. .. 

$1!11.. 

Anti-static Mats - Colors: Russett. Blue & Gold. Natural Brown 
& Golden Brown. 

3' x 5'- Reg. $75.60 Sale: 187 .• 
4' X 6' - Reg. $120.90 Sale: ..... 
4' x a·- Reg. S161 .30 Sale: S122.• 

"PA&EMATE" Typing Easels- $14.95 
SAVE on an "Arrick Quick Switcll" 
Changes a "TRS-80" printer port or a peripheral between computers 
instantly and easily. Available lor " RS-232" and " Centronics ... Plugs 
included. 

low "- $99.95. cables ,... $2&.95 

BEAUTIRI. CUSTOM RMTURE 
"ltllllllc Clllilllt''- Oak' 
50" Split Level Desk 
50" Personal Computer Desk 
38" Personal Computer Desk 
Matching Printer Stand 

"O'WIIuw" ...,._ hrllbn Aile Anllllllll- c.ll 
Ftr Dltlllll, Pl1cll 

$111.15 
$121.. 
$1 •.• -· 

Prillt ...... I T1ltllllles - From sa.• each 
""-'-....._.-For Centronics. Diablo , C-ltoh, Star and Epson 
80, 100 From SS.I5 each 

·lMTED m. ~ IUimiD. 
. Pl'tcelllllllld ............. llllce . 

• T~ ~ T¥'0( Rallo SI10d< Q)rp 
" .. Reg. Trademarks • Prices do not include state taxes. 

1 (800) 527-3475 -
r--------- ---------ordef by phone or by mail. We accept Visa, MasterCaid, cashier's dlecks. certified 

dlecks, and money orders. Wrth personal dlecks, allow additional time lor bank 
clearance. Your bankcard will not be charged until your order is shipped. FOR 
SHIPPING CHARGES: Add S3.00 tor orders under 50 lbs. Add SS.OO lor orders over 
50 lbs. EXCEPT: Orders of furniture . printers and systems- call for freil)ht charoes . 

0 Please send me a FREE catalog. I'm nol ready to order at this time. 
0 YES. I'm taking advantage of your Sales prices 
~me ________________________________ __ 

Company Name -----------------------------
Address--------------------------------
City----------------- State ___ Zip ______ _ 

~o~NumoorL---~------------------------
Quantity Item Unit Price 

Subtotal 
State Sales Tax (Texas residents only) 

Add handling charge (See above) 
Check one: Total 

0 payment enclosed 0 Visa 0 MasterCard· 

I I I I I I I I I I I I I I 
·n MasterCard. numoors above namel L-...... 1____,_1__.__, 

Expiration Date: o:J - o:J 
Authorized signature. if charged 

Subtotal 

ACCESS UNUMITED 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••••••••••••••••••••••••••••••••• 



NEW PRODUCTS 

Computer-Mate Inc. at 
1006 Hampshire Lane, Rich
ardson, TX 75080, 800-527-
3643 (US), 800-442-4006 
(TX) . 
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In-Memory File 
Manager 

RAMFILE is an in
memory file management 
system that you caJI from 
Basic programs. It lets you 
manipulate information us
ing the RAM memory of the 
Model I or III to efficiently 
store, retrieve, select, and 
sort data files . This frees 
you from developing com
plex string and numeric ar
rays, sorts, and search 
routines. Data can be saved 
to tape or disk for future 
use. 

The cassette version sells 
for $49. 95; the disk version 
is $59.95. RAMFILE is sold 
by Individual Systems Inc., 
P .O. Rox 343, Downers 
Grove, IL 60515, 312-968-
2337. 

Reader Service ,. 564 

Software 
Reference Guide 

Are you looking for soft
ware, but don ' t know 
what 's available? Then take 
a look at Microcomputer 
Program<; in Print. It's a 
comprehensive reference 
guide to personal computer 
software that covers 2, 700 
programs for over 150 
microcomputers. 

It is completely indexed 
with 280 software categories 
for business, educational, 
personal, games, and sys
tems software. A sampling 
of the programs include 
speech synthesizers, data
base managers, operating 
systems, programming aids, 
electronic mail, accounting, 
enginc:ering, word process
ing, space games, and much 
more. 

With Programs in Print 
you can compare and con -
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trast programs, find out 
how to get software at a dis
count by mail-order, and 
who to call at more than 370 
software companies for 
technical advice . A key 
allows fast searches for in
dividual systems. 

Microcomputer Pro 
grams in Print, a 208-page 
softbound book, costs 
$19.95 plus $1.50 shipping 
and S.80 state tax (a total of 
$22 .25) from Postroad 
Press Inc. (P.O . Box 1212, 
Roanoke .. VA 24006, 703-
342-9797). 
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Get It Done Fast 
If you're in a rush , print 

your report or program on 
the DP-6500 Rapid Scribe 
dot-matrix printer. It prints 
500 characters per second 
(cps) at 10 characters per 
inch (cpi) and 540 cps at 12 
cpi. In the SO-column print 
mode, the Rapid Scribe 
prints 275 lines per minute . 

Key to the high printing 
speeds is an 18-pin print 
head consisting of two ver · 
tical columns of nine print 
pins each . Since the two col 
umns of print pins are adja
cent to each other. you can 
print two identical columns 
of dots at one time, dou 
bling the printing speed . 

Features of the Rapid 
Scribe include an enhanced 
mode with proportional 
spacingorat 10,12,15,and 
16.4 cpi at speeds up to 410 
cps . The high-resolution 
graphics mode provides a 
dot resolution of either 72 
or 144 dots per inch. Char
acter sets include Swedish , 
Danish, German, French, 
Spanish, Italian, and stan
dard U.S. ASCII. 

Options include character 
font downloading from the 
host computer. alternate 
character fonts in PROM, 
and UPC and Code 39 bar 
codes. Rapid Scribe pro
vides buffer storage of 4.5K 
bytes with an additional 

The Rapid Scribe Printer: an appropriate name for Anodex's 5()() cps printer. 

16K bytes optional . It has 
both Centronics parallel 
and RS-232 ports for your 
computer system. 

Available from Anadex 
Inc . (9825 De Soto Ave., 
Chat sworth , CA 91311, 
213-998-8010). its suggested 
list price is $2.995 . 
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Photograph 
Your Screen 

Verify your game scores 
for the Gamer's Cafe 
scoreboard with Kodak's 
Jnstagraphic CRT Imaging 
Outfit, a quick and inexpen 
sive way to make instant 
color print s of your com
puter screen' s di splay. 
Designed with the photog· 
raphy neophyte in mind. the 

Imaging Outfit comes com
plete with an lnstagraphic 
camera with close-up lens, 
two packages of lnsta
graphic color print film , 
filter , Jnstagraphic CRT 
cone, an instruction man
ual, and brackets for adapt
ing a 35mm single-lens re
flex camera to the cone. 

To take a picture, the 
cone, with camera attached, 
is placed over the screen . 
This eliminates any prob
lems with ambient light and 
parallax , while holding the 
lens at the correct distance 
from the screen . The Kodak 
Wratten filter can be used to 
balance color for the phos
phor in your video display. 

When everything is ready. 
simply press the exposure 
button for a few seconds. 

Kodok 's inexpensive /nsragrophic CRT lmagmg Outfit /t>ts you photograph 
images on your screen. 



There's no need to set the 
focus or worry about the 
proper exposure; the Insta
graphic camera does it auto
matically for you. You can 
leave the color prints on the 
backing, or remove them 
after one hour . Without the 
backing, the print is as thick 
as a conventional print and 
measures 3 Y2 by 4 inches. 

The Instagraphk outfit 
costs $195 and is available 
either from Kodak dealers 
or directly from Kodak (343 
State St., Rochester, NY 
14650, 716-724-3169). In
stagraphic color print film is 
sold in 50-exposure, five
carton packages at approx
imately $55 per five-pack. 
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New Tandy Printer 
The Radio Shack DMP-

120 is an impact dot-matrix 
printer capable of printing 
monospaced and graphics 
characters. It features bidi
rectional minimum-distance 
access carriage motion and 
software-controlled full , 
half, and three-quarters for
ward line feed. A variety of 
pitches are software or 
switch selectable, including 
10, 12, and 16.7 characters 
per inch. Underline and 
elongation modes are also 
available. 

Ideally suited to data pro-

cessing, it prints 120 char
acters per second and is 
code compatible with all 
other Radio Shack printers. 
You can use the DMP-120 
with standard typewriter 
paper, 8Y2-inch roll paper, 
or computer fanfold forms. 
It prints one original and up 
to two carbon copies simul
taneously. 

Priced at $499.95, the 
DMP-120 printer is avail
able from your local Radio 
Shack Computer Center 
and participating Radio 
Shack stores and dealers. 
For further information 
contact Radio Shack, 1800 
One Tandy Center, Fort 
Worth, TX 76102, 817-
39(}.3300. 
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Stack 'em Away! 
Store your floppy disks 

neatly and safely in Stor
Ware file/storage boxes. 
They are stackable, fit easily 
on your disk drive, and 
come in walnut woodgrain 
or black leatherette finish. 
Both the lid and box are 
double construction, joined 
with a double-reinforced 
vinyl hinge. StorWares are 
shipped fully assembled and 
include a three-position ad
justable divider inside. 

Available in two sizes, 

NEW PRODUCTS 

StorWare's cltmy disk files: They give you accessibility while protecting your 
disks. 

one capable of storing 75 
disks and the other 1 SO disks 
StorWare boxes cost $9.95 
and $14.95 respectively . In 
addition, you can purchase 
an optional universal index 
label kit for $2.95. It con
tains 56 pressure-sensitive 
labels and fi ve styrene 
dividers. Widely used title 
names are preprinted on 34 
of the labels, the other 22 
left blank for your title 
choices. 

Both products are sold by 
StorWares Inc. , 1849 East 

justable levels of online 
help. 

When pnntmg, you can 
define print codes, redefine 
heads and footers as neces
sary, and set conditional 
page breaks (i.e., if there are 
fewer than so many lines on 
the page, start a new page). 

.------------1..-----------,rl 65th St., Dept. S, Cleveland, 
OH 44103 , 800-421-4637. 

W ordStar is provided on 
Logical Systems' smal
LDOS operating system and 
runs on all LDOS 5.1.3 im
plementations, hard disk, 
or floppy. In addition, 
WordStar lets you use the 
LDOS Kl / DVR and key
board filters, as well as the 
standard printer driver and 
any filters. 
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A Star is Born 
Word Star, a widely used 

word processing program 
from MicroPro, now runs 
on LDOS for Model I and 
III owners. One of the first 
word processors, it features 
horizontal scrolling, colum
nar data insertion, auto
matic file backup when 
opening a document, and 
the ability to save a block of 
text to a file of your choice. 

L..-----------------------'i The screen displays page 

The DMP-120 is a/art, general-purpose, dot-matrix printer f rom Radio Shock. 

number, line number, and 
column position plus ad-

Priced at $395, WordStar 
is available from MicroPro 
International Corp., 33 San 
Pablo Ave., San Rafael, CA 
94903, 415-499-1200. 

Reader Service ,- 563 

Show the World 
Let everyone know how 

you feel about computers by 
wearing computer jewelry 
from Simplified Computer 
Systems Inc. (P .0. Box 
3603, Nashua, NH 03061, 
603-889-4068). Made from 
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NEW PRODUCTS 

The perfect Chrirtmas gift: pewter 
je'Nelry from Simplified Computer 
Systems. 

solid pewter, SCS Com
puter Jewelry features the 
three most familiar com
puter components : The 
video display terminal, 
printer, and floppy disk. 

Each is crafted in fine de
tail. The ~- by Ya-inch video 
display piece clearly shows 
the two disk drives, a 
screen, a row of function 
keys, and standard and 
alphanumeric keyboards. 

Charms cost $6 each; tie 
tacks or lapel pins $7; pen
dants $8. 

Reader Service ~ 550 

Let It Hang 
Around with You 

Tired of carrying your 
Model 100 under your arm? 
If so, then perhaps you need 
the Stephens MStrap . With 
this convenient nylon carry
ing handle you can hand- or 
shoulder-<:arry your Model 
100 almost anywhere. 

The MStrap is available 
in black to match the Model 
lOO's color scheme, and its 
installation, which takes 
under five minutes, doesn't 
void any of Tandy's war
ranties. 

Priced at $12, including a 
lifetime guarantee , the 
MStrap is sold by The 
Donald Stephens Company, 
1962 Pommel Ave., Las 
Vegas, NV 89119, 702-739-
6113 . 
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Filtered Outlet 
Feed your computer 

equipment clean and stable 
power with a little help from 
the Wire Tree , a voltage 
surge and noise protection 
device. It mounts conve
niently underneath your 
desk or table and has four 
plug-in outlets . This helps 
you control and organize 
your workstation's tangle 

of power cords. The Wire 
Tree also gives you control 
over the total system power 
with a single illuminated 
on/ off switch. 

The first of the Networx 
line, the Wire Tree costs 
$69.95 and is sold by Net
worx, 203 Harrison Place, 
Brooklyn, NY 11237, 212-
821-7555. 
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DIFFERENTTRACK 

Through the lookmg glass: UARCO's Acoustical Pnnter Enclosure 
silences your pnnter to a whiSper. 

Peace and Quiet 

No, it's not a microwave 
oven that fries your printer 
when you get mad. It's an 
acoustical printer enclosure 
from UARCO Computer 
Supplies that silences your 
printer's noise. The custom
fitted units are made of 
rugged yet lightweight 
metal, and are lined with 
sound-absorbing material. 
The plexiglass cover design 
allows normal access and 
operation. 

You can install the enclo
sures in seconds without 

printer modifications. Over 
250 models are available to 
fit the major printers, in
cluding Diablo, NEC, 
Qume, DEC, Centronics, 
Radio Shack, Okidata, Ep
son, Tally, Ricoh printers, 
and more. The Acoustical 
Printer Enclosures are 
shipped fully assembled 
from UA RCO Computer 
Supplies, 121 North 9th St., 
P .0. Box 948, DeKalb, IL 
60115, 815-756-9581. Prices 
range from $214 to $520 
depending on the size of the 
enclosure. 
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The Wire Tree provides your com
puter with clean power. 

Computer Disk Wash 
Give your computer a 

complete clean-up with Safe
Kit from Automation Facili
ties Corp. (Financial Plaza, 
1st Floor, 3916 State St. , 
Santa Barbara, CA 93105, 
805-687-7040, $68.95). Pro
duced in a compact , refill
able book format, the kit 
contains products to clean 
your computer's disk drives, 
screen, keyboards, and con
soles. 

The disk head cleaners 
come in 8- and 5 \I. -inch 
drive sizes that prevent con
tamination by using a dis
posable wet/ dry action
you use a fresh disk for 
every cleaning operation. 
The system includes a Freon 
solvent and doesn't rely on 
dry abrasive action for 
cleaning. A conversion label 
is used for single-sided 
drives, creating no inter
ference with head-to-pad 
pressure . 

Products included in the 
kit include SafeCiene, a 
tape-drive cleaning fluid in 
aerosol form; FoamCiene, 
an anti-static cleaner for 
general surfaces; Safe-Ciens 
screen cleaning packets; and 

~~------! cotton swabs for cleaning 
New Products listings are based on information 

supplied in manufacturers' press releases. 80 Micro 
has not tested or reviewed these products and cannot 
guarantee any claims. 

hard-to-reach areas. A wall 
chart explains the correct 
cleaning procedure for dif
ferent computer systems. 
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If you guessed that a Practical Peripherals Micro
buffer'• printer buffer saves time, you're right. For 
the way it works, this inexpensive product is the 
most practical addition to your microcomputer sys
tem ever. 

With Microbuffer, you don't have to wait for 
your printer to finish before you resume using your 
computer. Data is received and stored at fast speeds, 
then released from Microbuffer's memory to your 
printer. This is called buffering. The more you 
print, the more productive it makes your workflow. 

Depending on the version of Microbuffer, 
these buffering capacities range from a useful 8K of 
random access memory - big enough for 8,000 
characters of storage- up to a very large 256K
enough for 256,000 characters of storage. 

Practical Peripherals makes stand-alone 
Microbuffers for any computer and printer combi-

nation, including add-on units especially for Apple 
II computer and/or Epson printers. Each has differ
ent features like graphics dumps and text format
ting besides its buffering capabilities. You can 
choose one that's just right for your system. 

Best of all, they're built to last and work 
exactly like they're supposed to. 

If you're still guessing whether you can afford 
to have one, talk with any computer dealer. That's 
the best way to find out how practical a Practical 
Peripherals Microbuffer is. 

..- 11 

31215 La Baya Dnn• 
\\'e:.tlake \ 'illage.CA 91362 

(213) 991 200 
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