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• Printers Apprentice: Instant and accurate quotes. Pg. 22. 

w Biorhythms: -~ Your physical, 

• 

mental and 
emotional state 
displayed. Pg. 117. 

Investment 
Analysis: 
Calculate your 
potential Return 
on Investment, in 
minutes. Pg. 28. 

Artificial 
I nte llig ence: 
A self modifying 
game program. 
that becomes 
unbeatable! 
Pg. 55. 

KWIC Index: 
Find information 
fast, with a 
technique 
developed by IBM ... _... 
Pg. 60 . 

· llllUU ll' 
Plus: 
14 Programs with complete listings. 
Source Code for 4 Assembly Language programs. 
More than 30 articles and columns. 
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From 1'Ef1[JIlM 
Ont-Onvt Systtm 

un. (~·traci;1 & Sl15 . In· tradE) 
TlIiO-Orrve &,stem 

17H . (4ItKk 6nva) & '1. m-llKk IIrwes l 
Thr .... Dnw ~rm 

Ul" (4O-trJt~ (l1MS) & S2025. tn·track IWWtIJ 
R.,ra bPlllsaon Inttrlace lMil If BASIC ' 16K RAM 

Low Cost Add-On Storage for Your TRS-80* _ 
In the Size You Want. 

When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems -102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80 *. 
• Choose either 4O-trxk TFD·l00'~ drill", 

or n ·lract TFO-208'" drfves. 

• One· , two· Ind ttne-4ltve systems im
mediately iilvallabl • . 

• Systems Include P'n:om PATCH PAl 
1I1'~. on disk, al no Ilh'll chal1fl . PATCH 
PAK N 1'" de -glilchu Ind upgrades 
fRSDOS ' lor 40- and n ·traelt opera lion. 

• TFO-lOO'" drives accommodate " l1Ippy 
diskl ." Slor. 2051( byte. plr mini -dIsk. 

• Low prices . A sing,l.-drl ... TFD· l00 ·'" 
costs just S399. Prf" Includ .. PATCH 
Pl\K , , "" disk. 

• Enclosures are 1I111.hed In syslem
compalible "T.ndy·lIt¥tr" Inlm.l . 

Whether ~ou need a smgle. 40-
track TFO-l00 ... add-on Of a Three-dnve 
add-on Wl!h 77'lrack TFD-200''''s. you 
gel more data storage lor less money 
from Percom 

Our TFD·l00'" dr,ve. lor example 
leis you siore 1024K bytes 01 data on 
one Side 01 a disk - compared 10 BOK 
bytes on a TRS·BO· m,nl·dlsk dr,ve -
and 102 4K byles on lhe olher s de, 100 
Somelhlng you can"' do wlh a TRS-Bo' 
drive That's almOSI 205K bYles per 
mml-dlsk 

And 'he TFD-200'" dflves provide 
197K byles of on-lone siorage per dnve 

- 197K. 394K and 591 K bytes forone-, 
two and three-dnve systems 

PATCH PAK 11 '''', our upgrade 
program lor your TRSDOS' not only 
elCtends TRSDOS' to accommodate 40-
and 77-lrack dnves II enhances 
TR$DOS' ;n olher ways as well . PATCH 
PAK ",'" IS SUpplied With each drive 
syslem al no ac.kll1lonal charge 

The reason you gel more for less 
from Percom IS Simple Penpherals are 
not a !>,dehne al Percom. Sellmg d·sk 
syslems and other peripherals IS our 
maIO bUSiness - the reason you gel 
more engineering more rcllabl!lly and 
more back up support for less money 

In lhe Prlldud DI'IlllIpmlnl DHUI ___ I ,rilltll Inted,c. lor uling you, TRS·SO' willi IllY 
urlll prlnt.t, Ind _ . , thlEI«trfc CflYDn ' '''' III map YOUf comput.r m.mllry 11110 your colorTY 
screen _ lor "miS, , nlmll.d shows, business dlspll)'l, grapbl, .tc. Coml_. POQI 

.. tfO'OC 110 I'I\IJo ""'~ ' c·., • 'PFI ~ 4'. ,M·.'" 
'fllS-ll .It" ()<;.. .. '". • 

[~EJH][)M I ~ , 
PEACOM DATA COMPANY. INC 
211 N KIRBY • GARLAND, TX • 75042 

I • " • 

To or'.r .d.-on mlll·dlsk dora,. lor yolt TRS·A· . 
or request IddltlOlUlllitlrltlrt, till Ptrcom's toll-,," 
•• mi.r: 1·100-527·1592. For detlUtcI l.dNlkll llllor
mllion elll (214) 272·3421 . 

Orders may be paKi by check or money Ofder, or 
Charged 10 VlSi or Master Charge credlliccounts Texas 
residents must add 5' sales WI 

Percom ·perlphe,.ls lor person.l computln,' 



TRS-80 TRS-80 TRS-80 TRS-80 
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The 
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HARDWARE 
CentroOLcs 

11810 
NEC5530 

Perlee 
Shugart 

MPI 
CDC 

Comple,. TRS·80 Mod I and 
Mod II Hardware 

Porcam 

ENTERTAINMENT 
Microsoft Adventure 

Automated Simulations 
Scott Adorns 

The Bottom Shelf 

WORD PROCESSING 
Magic Wand by Small Business 

Applications 
Electnc Pencil by Michael 

Shreyer 
Specloi Dohvery by Sohware Etc. 
Merge Name & Address by SBSG 

FROM THE UBRMY 
Loommg Level 11 by David Lien 

BaSIC Handbook 
TRS DIsk. and other Myslenos by 

H. C. Penmngton 
TRS 80 Software Source 

Software Techmcal Manual by 
Houston Micro Computer Tech 

80·US 
KIlobaud 

80 Kilobaud 

UTIUTY I< LANGUAGE 
Small Systems 

TRS232 
RSMMomtor 

TRS formatter 
Race! 
FMG 

LIfeboat 
Microsoft 
Apparel 

BUSINESS 
Small Busmess Sys~ema Group 

Structured Systems Group 
Lifeboat 

To order by phone or for 10::01 dealer informatlOn call: 1131861-2005 
Texas residents add 6% sales lax · MasterCharge • V'lSQ 

IIIUSTON PtlCIll-COMPUTER TECIRJLOGlES, INC. ~" 
Home and Busmess Computer SpecJolJSts 

5313 BISSONNET· BELLAIRE ' TEXAS ' 77401 • 7131661·2005 



• 
The MAGTC WANO

M 

is the most powerful, 
most flexible, most reliable, most usable word processing 
software avai lable for a CP/M! based computer. 

That s nol bragging That's Juslleltlng.t 
hke Il lS 

The MAGIC WAND Is Ihe best word 
processing sollware ever wrllten lor a 
microcomputer It can do more work in 
tess lime with higher Quali ty Ihan any 
Olher product you can buy 

The MAGIC WAND IS a rock solid p iece 
01 SOII ..... I, • . The command structure IS 
simple and logical and complete. '¥\Ie have 
nOI tossed in lealures wllhool Ihoughl lo 
Ihe overall deSign of the package NOf 
have we Included any lealU re thai IS not 
Iholoughly implemented . The programs 
are crash-prool and completely reUable. 

And Ihe system is aupPOr1ed by what we 
afe told 'sthe best user's manual 8V8fpro
duced l or microcomp uter sollware. It 
contains. step-by-step InstructIOnal pro
gram designed lor Ihe novice The trainee 
I)$~$ !Ulmpl~ III~S Irom Ih~ $ys1em disk tlnd 
compares hiS work 10 Slmulaled screens 
and pr lnlouts In the mtlnuat 

Supporl doesn I stop when you buy lhe 
package As a registered user, you recelYil 
our b l-monlhly newsleller which answers 
Questions. reports upgrades and teaches 
new applications 0 1 Ihe MAGIC WAND 

II's through alaI 01 hard work Ihal we 
ars able to offer you II prodUCI that IS 
'almost perfect " but we aren'l about 10 
stop working until we can say that the 
MAGIC WAND " perteet 

Full .erNn t .. t editing 

The MAGIC WAND has probllbly the most 
responSIVe and easy-to-use edl101' avail 
able l or either a sarlal or DMA terminal II 
uses only slngle stroke contra! keys 10 
gIve command and lakes advantage a l Ine 
speelal function keys on your terminal 
whenever poSSible In addition. you can 
sel up library hIes with coded sect ions ~ha l 
you can merge by section name 

Full texl lormatting commands 
The MAGIC WAND allows you to sel the 
lell, right. lOP and bottom margins. page 
length. mdenl allon, paragraph mdenla
l IOn, (Inclldlng "hanging" paragraphs ), 
texl lel l flush. tight flush, ;ustlf led (two 
way.'.IUstal or cMl ered , variable line and 
pilCh seltlngs. vartable spac ing frrtC tudrng 
1'1811 hnes) , bold face. unoor1onong (solid 0' 

broken). conditiona l hyphenation , sub
and superscripllng You mlly change any 
01 Ihese commands at run-lime Wlfhoul 
reformllUong the fi le. 

Merg ing with ntemal dala Illes 
You may access any exteftlal dala I lle. 
wll l'I either lixed length o r SeQuenllal 
records. The MAGIC WAND conYilrts I ne 
record inl O variables Ihal you dellne and 
can use like any olner vanable 01 course, 
you may use Ine dat.Il l or automal,C l orm 
leller generation But you can also use II 
lor report genera lion 

Vartabl.s 
You may dehne up to 128 yartables Wll h 
names 01 up to seYiln cnaracters. The cur
rent value 01 a variable may be up 10 55 
characters. and you may print i l al any 
poln l In tne le)(1 wll l'loul allectlng the cur
renl forma l AlthOUgh Ihe MAGIC WAND 
stores Ine vanables as Slrlngs. you may 
also treat them as Integer numbers or tor
mat them Wlln commas and a decimal 
poin l You may increment or decrement 
numeric vanables or use Inem In lormat
IlI'Ig commands. 

Condit ional commands 
Yo u may give any p" nt comm.nd based 
on II rUIl-time lest 0 1 a pre-dellned condi
tion The conditional tesl uses a Sl raigh t
forward IF statement, which allows you 10 
test any logIcal condi tion 01 a ..,.r tabla, 
You may SI(IP over unneeded portions 0 1 
the liIe, select specillc records to pr int. 
store more Ihan one document tn a single 
hie. elc 

Tru. proportional prlnllng 
The MAGIC WAN D supporlS proportional 
print elements Ofl NEC. DIablo and Oume 
printers Olher lormall ing command s, 
IOcl udlng jusillied columns, boldface, 
underl ine. etc . are l ully lunctional while 
uStng proportlon.1 t09IC 

fo )r.J r y r:'" r,.( r !lJ: Ie 1(; .& m!onl:lll In 113.1661-2005 
Ittx ll'nl'ili I. IlX • M 1 '", ..... !I JI~t • Vl~ 

HOUSTON MICRO-COMPUTER TECHNOLOGIES, INC. 
Ho~e ' ] BUSJleSS CJ:')put Jr Spor-'''l/JStS 

313 BISS< INNIT · BELLA:RE • TEXAS · 77401 . IIl'66! 005 '" 

smo.\\ Ou.s\\\US oWlt-o.Uons, \\\c.. 
3220 Louisiana . Sui te 205 • Houston, Texas 77006 • 713-528-5158 
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[10 microcomputirig I DATA 
APPLICATION 
10 KWIC Index. Find IIla,lI Leslie Sparks. 

111 Biorhythm • . On a peak? R.lph Ho/rh.uun. 
127 Duty Rost.r. Put people In place. Dick Stra w. 
138 Sound ... CocMa. Name sound l amHlar? RoOBrt Hodge. 

BUSINESS 
22 Prtntar1 Apprentice. Make a good ImpreSSIon. Rich 8.rnes. 
28 ,"",.tmant An,lyal • • Informat ion In minutes. Leslie Spar/(s. 

GAME 
55 4K Intelllg.nce. Self modllylng prog ram. WIlliam Lopez. 

GENERAL 
711 Part-tIme Consultant. Money on the side. Mlenul Morin. 

HARDWARE 
72 low,re," & UPPERCASE, The best 01 both worlds. Don Stone, & Dick Bark" 
83 Babybug Kaypad. Easy entry lor Hex. Dennis KIIsz. 
98 Hom. Brew Int.rt.c • . Customized control. C.R. Vme. . 

113 Revu1a', III Smooth your ripple . William Klunpl • . 
120 110 Pol1, plus. Low cost Interlace. BrI,n Haflcn. 
132 BOil It In. A cabinet Idea John lalnewnas. 

HOME 
42 IRs-&o. Record your deductions. WIlliam McNeill. 

130 Oraph Plotter. Display your bills. Scot l King . 

MATH 
84 Equ.tlon • . Get 10 Ihe root 01 Ihem. AII"n Joff". 

REVIEWS 
58 U.elul Utlllile • . Renumber, Remodel & Prokl.d. Charles Leedham. 
n Quick Printer. A $ 100 label? Henry Rieh/s. 

13.4 OM Into Two. 010 prOOf.ms In new BASIC. Sherman Wan tz. 
138 RS232. The Radio Shack Interlace. Rogel Hlc«s. 

STYLE 
" In.ld. the ROM • . Some useful routines. BlUce Stoc«. 

UTILITY 
48 SPOOL. DeSPool. Split personali ty when printing . H.S Genrry 
eo Te.t Your Memory. See II your Ch ips are absent·mlnded. Milan Ch8pko 

105 lPRINT Routine • . Hardcopy Video. Craig Weiner. 
115 Wh.zlt? Read your tapes. J B. Pttnny. 
t22 Ser .. n Editor. Non.destrucllve cursor. WIll/em Colsher 
125 Extr. Error • . On Error read this. Charles Moses. 

REGULARS 

• eo Rem.rk • • Wayne G/een. " C.pt.ln 80. Bob lIddil. 

• SO Appllc.tlon • . Dennis Kftsz. " Unlimited 80' • . Sherry Smythe. 
I. Club SO. ROil Wirth . " NEWS. Michael Comendul. 
12 Input. Why not you? ". Preylew. Next month in 80. 

" SO Account.nt. M/cha.' Tannenbaum. , .. Advertl.er. Inde • . 
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F..., TRS-IO tJ.r: 
j'd like to th.nk you few your inlel'"est in our products and teU )'QIJ somethinl about our 

aJmPlny. Ar;tivt in more th.n I doZen .rlU of the computer business, MTe's consultina 
and custom PfOlnmmin4 QC)8f.tions eriwnd into fi~ states. Aithoulh our work includes 
the more "traditional" minicomputers, the TRS-80 is no $fran,'f. "embers 01 our staff 
tIIIvt worked on the TRS·SO lioce 1977 . After Ii .... months of planntn, and prepllf.tion, 
UTe .ttaeked the n,tional market in the pramie!'" issue 01 80 MICROCOMPUTING 
(Jlnlllry. I980). 

Our m.rketinJ .ppro-ch is simple. First, sell onl~ top quality products. Some people 
Question the QUility 01 our Verbltim diskettes. We attract. lot 01 attention (and bu~rs) 
with our low prm, but w. don't mike our livinl stll in, diskettes . If you buy from us 
onct, Ind hi"" chance to jud.e the qUllity and value of our products, WI think you' ll 
order ••• in ...• nd ••• in . For ... mpt" MTe sells Appir.t's popu~r NEwOaS<+; complete 
with .11 utilities, .t the SImi price .s our competitors. But ..,e include, at no additional 
cost. 139.90 'fI'Orth of PROGRAMMING TOOLS! The cost to suppty the tools is 
nominal. .. the value to you is si(niliclnt. W. make less profit on each sale. but..,. make 
mort sales .nd mort friends. Everyone makes out...e.c.ept our competition. 

5econd. Mil at below market pnGe. When w. offet" a product.t a lower priU that meets 
or buts a competitor·s product. w. sell more than the competition. As our volumes CO up. 
our cost aon do'fI'n . Everyone makes out ... except our competition. 

Third , only offer useful products 01 laslin, value. Every time you use one 01 our pro
ducts , .., • ..,.nt you to rtmemw us foodI)' . Not beina a fast ·buck, basement ooeration , 
..,. ..,anl to Ni .... you as I customer tor • Ion,lime. To ensure th is. we intend to offer prQo 
ducts that provide continual benelit. .. lik. diuettH. NEWOOS-4; AIDS·It , etc. everyone 
mikes out....xcept (you luessed it!). 

Fourth, mike it as ~inleu to order IS possible. I don 't knO"w lbout you, but t h,te 
ordet'in, thin,s throu.h the mlil. Give me I ,ood , old TOll FREE number 
Inytim • ... which is euctly wNit..,e did. And three oul of lour of our custom.rs use bank 
cards to cNir,e their purchlSoH. T~r' is a sinate r.te for shipping and handlinl (we nor· 
mally ship UPS), ..,~thet" your order is lor one or I hundred·and~e items . 
Simple, convenient, no tr icks, no hidden costs. 

Finally, renclef I.st and efficient Mr\'ice. Oreters Ire trICked by computer, usinf our own 
AIDS-II system , Ind Ire usually filled within one business day. We pride oursel'ltl$ on our 
rate of cIeIivery. 

In the cominl months , ..,. intend to use some of our ad ~e to leature letlers Irom 
other members of our mIM •• m.nt st.ff ( • .• . Customer Service. ProdlKl Enlineering, 
etc.). We feel the better you let to know us, the more comlort.ble you 'lIleel dealinC with 
MTC ...• nd the less you 'lI deal with you·know·who. 

MTC AIOS-II represents the essence of MTC's productdevetopmenl ph ilosophy. Below 
are " mtimonials·· from lour OW'nefS of the packal" These are absolutely luthentic 
stltements Ind are typol 01 the comments we receive. 

'-rt.. AI~II PKIIaiP • It. ...... powwfUt ca.u "..... .. ·w ..,. ...... The mDIt = _bit 1nd .... 10 ... !" Dt¥idJahMon. Pt I' II , Jahn-Tronb Seeurib Co. 
(Uses AIOS·II tor client and prospect ml ilin, lists. AIR, gun rqistralion Ind alarm 
systems Iocs) 

"II wMl do e .... Jthlni It', ad.ertlMd 10 do plul whateyer eI.. 10ur 
1ffi4Iiwtioi1 ...... It .. the bat ..... __ on the market toct.,. AI[)S..It .. It. moll 
~ ..... ell I 1.lt I've ... , Ind .. have as IIrle ., ImpKt on the 
~ as the RadIo SNell TRS-aO did on the rnIcr'ocomputin m.Qt ... 

VernlWl, V . .... InlWMCtAc*ttJ(NItb. Ids InlWMCt) 
(Usn AIOS-II tor d ient and prospect ml ilinllists & fotlow"·up systems, AlP, AIR)) 

" ... tt. belt IJIbi:m tor the nortiWocr .... """ I'w..,. uM. It .... ., unIIrnbd number 
0I~. , mIIht hne to buy anott..,...., lUll to have It on-Ine at .. tImeI. .. ,. 

RobIrt I. Grou. CPA 
(Usn AlOS-1I for mlilin. labels, client reference sysmm. lor providin, an .udit tn it to 
disburSIJ lunds to , __ I t.dler) 

" ... the moll ...... ..:i ~ .,.... I"w .... , ......,. with modu6n IUCh as 
MAPS. The ....... PII1 of It. AIDS .,...... .. It. Rd) Shact Computer!" 

LG. ,."., ... dlll5, I 5 . SbOiCSY" Hip School 
(UMS AIDS-it tor m.itinl lists. trlCki". of ludo.vTsuaI mlterials. eKPtrimenlinl with 
student attendance rec:ords) 

W. It IItTC look forward 10 pnwidinc: you with the Qlatity products and wvice you 
dnerw and Should expect II ..,. offerld you anythina less . ...... 'fI'OU1dn'1 be MetI 
TechnolociH Corpor.tion ... ..,.·d be you·know·who. 

Sincerely, 

~~ 
ltHI ..... SIid .. ....- Robert A. Fiorelli 
....... til .... c.,. President 

•• IJ() Mfcrocompullng, March IINJO 

.::::::::::::· ·· : r~:;1 
CAlCULATION 

. ............... 124.95 

...............• 539.95 
MAIUNG/INFORMATION UST 

SUBSYSIEM (MAILS) 
u. lor ,...n, ........... ~IarmII· 
tkII"'.......,~ .... adI. 
CUllIn, ~~ II'1II ~ .......... bin· ""! .. ~'~.~port lor .. ettlnl , and wtl-, ...... 
: lor ..-ctt;n IIIrinl ~ AIDS-fI 
witto ,...a !It dIIontIpracIuct ........ .,......, ........... .".~ ... " .... -MTC MAILS ................. 124.95 
For Model II ................. $39.95 

RECOROIFILf ORGANIZATION 
EXEC\JT1VE (REFORGE) 

. . ........... 524.95 

........ 



MAKES EVERY BYTE COUNT 
IN YOUR TRS·80 MODEll OR MODEl II DISK SYSTEM 

PROGRAMMING 
TOOLS 

Buy 4, let 1 FREE 
AnyS, 579.80 
For Model II ........ _ ... S 119.80 

....... . .. . .... 519.95 

Sinele sided, s..1e denIity, Soft·.ctor.cj 

DISKETTES 
Verbatim 51f. ·inch MARCH 

SPECIAL-

~~~~~~~~ ... ~ .... ~ ..... ~ ... 5~29.95~ ~~l~~;oxa.f.!~ 
.. I-indI FLOPt"IES 

""'.': "" .......... 10 ............... '29." 
Dui.. • . 0InIity. BolO' 10 ........... . .. 13",5 

~
~~~~~~~~1~~~~ SHRINK ... . ....... . ........ $19.95 PLASTIC LIBRARY CASES 

*NEW. .NEW • 
••..•............ $19.95 
. ................ 529.95 

For Model II. . . .. ... ...... . .. S2f),9S SY. ·lnc:horll-lnc:h~_ ........ . n .B 
..... E....-, e,te Count! . .... Pl'OIr""l , y,·nth or.-.ch diIkettt taM .,......Ind taller! Comblnn. '""' r-.!,MI' (when pureNMcI withucfllo. of 101 ... 1].00 
eo~~_'"""'_~ ~_ ........ _"1:: FACTORY FRESH. ABSOlUT£LY FIRST QUALITY 
. .... __ .. .... Minknum onIIr I 110 •. NO onIIr hit! 

pro- IV-" 25'" to 40" . .Pre. in.n.ct "-dI1 ttvu.wdl 31 . 1980 

DIVERGE ........ . ...... . ... SI9.95 
For Model II . .. . ........ . .... $29.95 
~ ~ BASK: ....... _ .......... tt'II 
IN ...... ~"-. ........ ' IiIb-... MIIdI hMI __ .....,. ~. & ,..... 
u. ... ~ c:ontroI. 

SUPERSEDE ........... .. .. $19.95 
For Model II . ......... . ....•. 529.95 
A ___ ~- Iortt."" . ..................... 
.. tt. ___ --.ur. ~ _ of tt. 
.,.-. ... -. ......... .,... procr_1n 
iII.llc'" . :::: ...... _ . pnw" 
,...~ ~1tIon · _., REIUILD_ 
MINGLE tD bullS _ procr_1nIm old .... 

Rf:BUILD ................... $19.95 MINGLE $1995 
For _" ................. 529.95 ..... ... ... .... ... .. . 

mTc-SHIRTS 
HIGH·QUALITY. POLY·COTTON 
BLEND "l·SHIRTS. WhItIe • ...,. ... 
.... Ind """' MrInpr._. IIITC I0Io on .-v.. 
T",.,..,. tr"""" of J'O'M' dIoIct on front. 
SpIdty ... (S,M.LXIJ Ind T' ...... : 
• META TtCHNOlDGIES MAKES EVERY 8YTE 

COUNT! 
TOUCH MY 81TSI ..... , 

MM:RO LOVERS TAKE SMAUER 8YTES! 

I m'·c·SI~IR1rs ........ . ..... .. .. 55.95 

For Model II. ......•......... 129.95 

FILESORT ................. , 529.95 
For Model II ........ . ...•. .. . 549.95 
Sort ASCtI .... by ., c-birYlion 01 _ . 
IPKIfiId tItIdI; ... liidlo ... dnc .... , 
runeric .. -..-Ie gy.. ()ptionIIJ retains; _ ... 
MAILSORY(Modei 1) .•• ••••••• 119.95 
MAlLSOftT ..... lliMlrw; _t In RIdio SNdI 
""" _ ".. .,...,.. Sort " ~ 
!Ii!!!!!. of ..... wttIli NAME. wIttIIn -wm 
STATE. Hi-spMCI In·memory ,OUt!M IIOrts lOCI 
~ In ~ 60 ___ IItIrnum 
32K ,_, ••• ,iCIId. 

Complete tor _ I _ III utilities 

NEWDOS+II 
$ 9995 :~ ~~at 
40 TRACK VERSION ........ 5109.95 
i nclud.. REF . RENU .. , SUPERZAP , 
EOfT~ASSE". , DlSASSE.. .. OIRCHECtI: , end 
mewl! ThII. 1M oriJinII NEWDOS with .. of • 
.... '. utIItJ PI'OI'-. ~ .. TC PROGRAM· 
MING TOOlS (1or ~ dIoice. 

Yr.nsfer PROGRAMS and DATA 
from MODEL I to MODEL II 

TRAN-SEND 
$4995

byMTC 
Requra MODEL n _ MODEL I wittI 0iIII' 
RS-212. Simpll to ute . not • kit • nottlIr4 .... to 
buJ. CompIItI wttn CUItom eIbit , SW' , I " ..... 
pII$. Inttructiorq, . ...,. bllIMd __ ~ linK. 

Custom Cable _ ...........•. 519.95 
~b~ .,tII !I.~ If'" I11'III'''' (ACT 0111) 

AI"""", -_ .. MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

QUANTITY 
DISCOUNT 
INQUIRIES 

INVITED 

WE ACCEPT • Add S2.SO for 
shippinc & 

~ 5; ail f" ... , ......... - .. thInp without nota. 

• ~.~'XTRA 
tor C.O.D . 

• Ohio residents 
add 5 'It '-' uIes lU. 

• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

TO ORDER CALL TOLL FREE 

1-800-321-3552 
IN OHIO call (216)289-7500 ICOLLECT) 

!':lETA TELH~[]L[][J~ES ~[]RP[]RflT~[]~ 
""". 26111 Brush Avenue. Euclid . Ohio 44132 .,. 
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~ometima I tend to wume too much and 
~ communlc:ale as wdI u I michl. In the 
cue of dectronlc mail I UIIUMd thai e'\'et)'One 

die wu as fed \III with \be inc:reuin& Uownat 
and COlt of the U.S. mail and that the vallie of 
Somdina mail electronk:al1y was sdl-nldUlt. 
My error. 

My oonorpt of EM runs 1On'Ielh1", nile this. 
The time is wdI on its ..... y when • mkrocom
puler ! terminal wiD be on moet business desks 
and in most homes. I'D beable totype in a mes
sqc. usin& thttdqlhone number as an addfftII . 
This J1'IeIIIIIt will then be lent to lhe: addres.see 
'ria tdqJhooe liDa; a1moIl imrna1Wdy. 

My I)'IIcm will dial the Dumber and if it 's 
buJy, iI will cominlXto check the Dumber C¥erY 
minute or.,. When the line b fl'ft . the l}'$tml 

will send • lODe thai: ~II the phone fmen 
rinPna on 1M otbu end and Ktuala the EM 
unI .. 

After the system receiva. handlhakesianal. 
Id! theother wUt how many bitlofinfonMtion 
arc fonhaxnina. lend the rnauae . .... In 

okay. ud haria: both up. 11me. II 1200 Nud. 
perhaJI& Dnt minute. 

'The EM unit on the other end wiU have • 
liahC indicatlna an awaitlna mesaae. This can 
be Tad when convenient and • raponx mack 
. . . all within • minute or two. if needed. 

WII s.w no. c... 
Such. •• )'Item will nCII omy speed up mal.I 

from ~ days or. wetIt to I minute or two, 
but will abo cut down on • lot of phone can. . I 
realty hate to make pbonecalb. Often lheotbu 
chap ill on anotha" line, or busy In a meetina:. 
out to alate lunch, Iddna. haircut. or, per. 
!\apt, moleltint hia.-.cmary. 

The doIJu lou in voice phone calls wW be 
IMde up by an enormo\II iDc:reae in IIMlIIoIP 
biIlina:. 10 the phone company will make out 

""'. The U.S. POll orr," will have to find 
somcthi", bater 10 do, bku thtm. 

While we are all .....mna arowwt (or the 
.,wmment and Ma 8dI to or..wr: IOIne 10ft 
of dectrooic maiJ 1)'Item. it is my fiendish plan 
to act it ... via ....... ocw.putcn u quietly u 
pouibk. We'll bavt over a mIIHon micro sys
taN cui there by the end of 1910, and this will 
oertainly be tI:IOUIb to pi. a ta'Vk:c ..-ucI. 

a. ' w:n will. be abk 10 han4Ie much of 
their OWD ...... ,,:spohckillCt ... • home, if they 
"WiIl!., jUll by re-routina: the meIAICI or ha.!na 
than ~ed from the omCl:. The prClGll COIl 
of ...... i , idcuoc can be C\A Nlbstantially 
where no typc.nittal c::opy is requjnd, no 
1CICftWy, no plpa', no fWna. 

If a pmMDtIIt c:opy is _wed, It can be rued 
on t.NIC for lata retrieval, put on microfIChe, or 

even prinled out and filed , if abIolutd)' nec:a-
1Uy. One of tboK rdativdy 'ow a)Il 10,em 
mtpbyte disks could replace fik cabiMu. 

J know iI would be: heavenly tent, if I Md 
such a .)'Item . If IOfM irate subscriber Md 
misted an iuut, inllelld of call1ll.l me and raa· 
ina Cain, he could Knd a rnasqe. I would pall 

it aIoni 10 the 'UbscriplKxl drputmall, a mik 
from m)' ofrlCt. They would fday it to the fun· 
fI1lrntnl houIt In New York . The aniwa' wouJd 
come bKk direc:tly to 1M sublaiba', with aft 

acknowkdatmtm 10 our drp&n.rnmt and 10 
me. AlIlhat woWd tHe ju.st a fr:w minuta in· 
Slelld of about three wens. 

I have uked IrYera! firms to cItsip the hard· 

ware for just NIdI an EM n. and one "
oblipd . Thc intuface will be Itrictty RS-lll 
and IhUi Ultful with almoIt 1ID)'thifta, 10 _ 
need software for aD the popular mic:roa,lf an)' 
of you J)I"OIt'aIftmt an: inttrelted. 

The provarn will MVC 10 word procell, aI· 
Iowill.l the microc:omputa' to work .. a c:om:c
tint t)1)tWrilu aI'Id to 1ft It to toot or dial the 
nmkd number ,fter , prompt, Thc .)"Item 
should be .. trantpU'mt to the UICf as poaiblc . 

If )'OIl think )'OIl baYC the t.ckpound for 
thiI, let me: kIIOw. We an:apa:tinapro(OCypa 
oftbt interface unit JOOD and project alnUliw 
r8tut of the 1)'Ilem this comina: sumnwr. • 

10 APPLICAT,. 
A&iqIc tCfCW on the cut boctom is covered 

with , drop of tinted J.oqurr. it warm 
"Keep Out! " But you know ,1ittJC eIottroriia, 
and you'vc flXCd)'OUr brother' , TV . . . so In· 
10 the TRS-IO you 10. mnembcrina; thr nyc 
cardinal Riles of hobby eItctronicI: 
• Nrva act a TrdutioII Rt/trrrt« H4I1fIibook. 

It's fivc mort doUan thty want ,na you'yt 
already put up hu.ndnds. 

• Pun evcrythjrll ap&rt to let what it Ioob 
lite. Ituno'It alllOCkttecl ICa and put them 
in • plutic '-I, 

• Tell ~'II"". Thert ', notbiDt: Ute a.,ad 
tonurc tal, so poke around with meta' and 
IICOpC probes and JC2'eWdriwn, and aMd: 
thiD&:a with)'OUr b\Kk1a. BeSW'C to doh aD 
with the powa' 011 . 

.Try expaimmb to let what happaa. If the 
ICnalIOCI wady, that', a lip you'redoint; 
somcthint. Keep tt)'itIa.. Don' t forpl totwirt 
all tht trimme:r cootrols, too. 

.If , put kIob about the tame, it probably 
flu; pul it in. Corollary: Nm::r r.d Thoma 
Hardy, Herman Mdvilk, or specifkatioa 
&betts. Tbty' re all borina and playiftl 
"~ Potatoes" II IDOR fun. 
T1nt wetks Ialu, you're IIiD 1ookiq.for. 

Radio Sbad. wiDiDI to take 011 the rtpU.r work. 
Two _walter that, you '1/e p!It it Met, pius 
, bI.Il for ova- a hun6red dollan. 

PoIdIi&." 7 21 ~ 

Of courtt, I am suaatiftI that the TJ.S..«) II 
a pretly aopt ilticated doc1roaic toy and not 

very rapomiYC to potina, proddina or th~ 
inc. It can succumb with ckWisb quictnal and 
quittnc:u. 

If you 've dcdded that )'OW' TJtS..«) needI a 
c:huItt or addition, and you intmd to do it, 
)'OUr c:hanoe of ~ can be hiah. Jut do buy 
and read the T«IutIcoI Rf/ftttoI H 'it t . 
You ma)' DOt undtrnlod it aD, but nal , 

JCDC('al fcdU!.a or how, wby IDd wben the 
:uchiDc performs lu adi'l'ida if worth the time _ .. 

If you're inItaltina IOCMOnt .'1 hardware 
additkxl or modiIkation, r.d the doaanmla· 
tion card'ulty. UftdeMand what the dIanee 
does and how it wcrU. 

AJn)'J opeD the cue with peM care. The 
boudI art::Mdt up of huDcIndI of ddicau cir· 
cuit u.::a that can be brutal .ttl! , acraa:h, 
and thtrt an: sewrall'lltbcr '. I et inaer· 
cooneMion cabks that can w i l'y INP 
kIoee. Leave IIeftIitiw: 10 and cables ill p&.cr:. 

I toot My T6aO apan the ¥tt)' day i 
bouaht It . . . and broke tbt LMII intmoo
nect: cable. Two...n, lin doGan. 

Leayc the powa' off undI. tettina time, and 
thai raeaJ. the cue. II'I no run to diIccmr that 
tht IC you pia:ybectecl or tbr DIP ,witch you 
put in place of. jumper works j_ t-utifulty. 
bul puuina on the COYtI' CI'UIha it into the Or· 
CIlit boan1, ICDditII the computer into a micr'Q

r""". 
NeYer jUll " try it. " T'hef'e may be tIlOR than 

one .. y o f ac::hie¥inc I aivat cbanp, but avoid. 
COIr/ilrwd 10 ptIf'IlO 



BASIC ~RE LIBRARY 
NOW * 10 * Volumes and Growing 

IS SPONSORING A 

$10000.00 Give Away 
And unlike others we are giving a large portion in CASH that you Don't have to spend with us. You are 
eligible NOW! You may already be entered, More details in future adVertisements. 

We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. INe 
used to sell hundreds of programs Individually, the programs in Votume X were sold for several years at over $10,000. 
In Volume III tor over $6.000 but a few years ago we decided to promote 90ftware to the mass pubtic and it was an 
Instant success. We are still several years ahead of our time in our marketing concepts as well as our products and we 
are going to be making another ma}orchange In the market. We are going to offer our programs in cassette form. NOT 
just one of two programs like 8verybocry else. But a book full of programs for just $9.95. 

For Homeowners, auslnn.men, EnglnMnI, Hobbyists, Doctors, Lawver-, Men and Women 
VoI. IU"-" '101. 1 124." YollII ... _ .. & AlIoIIIIII ,_ 

_ .. .... ' ''.'$ 
~ ... -.. ,- C'-i · I4. c.~ " 111~ ..... - .... Coo' "M .. IlIn·/\ , 
"'01'_ '~Crc." --, .. "'yrO. C .. _. "-"'-' 1nI ..... _, A". 
OoN ClIKk .. , c.nlllllllafM 11'1' .... .-, ,c .. .eI .... , 

z.:.;D~"d C .... Con. '"'..,eII:, '::::'" g:a""" ~I_" , .. S_ • 
c .... ........ "KIO 1 . lIe,," --, ' ..... E.."Ch,.1i Wu ..... 
o.o,1oft 1 "'" U. L""~\I"" Hl u ld Vol . VI 
o.~.d.' 1on '~r... ..... " 0r.uut ...... 5 
E I n\ ,~ . .. , P . ... , 

S-~ , .. •• , o.VI' .. totptt ". IMlall_t , .... pOlty_", Fit ",I'd , 
I"' .... ' 'tICII", ~ .. - .... , -I" ..... I"' •• U. Stll' .... ---.... - " .......... ... , ",,-<, Tn_ ,-....... J'I(. y·Dt. tri4Mltioll I'l,. 
"' ... ....... ......... T"el 
flwtT ... W. '1lt'It. V.n_1 T"::111o Vol. 'itl ••• Hlt Oft V"' . .. nZ v.", " "-,_I .... - ., ,- " ' •• 5 "-'lit .. :t .- -k~ .. '" fI .K. Af"flEHDIJil A ..... 

_MIte ... .. -0 ...... ' , ... " ... ..,." """ filet .. ," ,-, 
"'" .... 

AOd SI.60 "', • __ II.M ....... dooII"'1c -'tIp0ne0n4t HftI U IO, .~ e. pI AflO 
.,... fI.O. 1oo1 _ ,.,. to , . rell,.., ~1I1f'I""'1'.to S • . OGIv ..... 1of I k 
.w._I • ..., .. ". ,.y.tIIe , .. U S <kill . .. 0I'I\y 

AVAILABLE AT MOST COMPUTER STORES 
Muter Charge and Batik Am,ncard accepted. 
Our Software 'I copyrighted and may not be raproduced or sold. 

Unlike others we have NOT raised our prices in five years 

Vol . IV YO!. V Vol. VIII YoI. llC v .... 
.... 1 " .N " .. ,. . , ..... , ...... 
~" .. " ",,, C.,II -,- .,~ htt .... ...... .... "". c,_ "', . ... , Com:,' ... - HOHrtl1C "" £"'''''"'' c- " 

,. "M-, ...... .- c __ 
LOtH. C"" • 

'yond" ~." " .. " .... , '11,.,.1 . .., .. NIDl1I "",,'1 ':r.:,' ..._, 
'0""" ...... . .. 

" .. .... N ~INKZ ""I" lIt '" ". !"':r" Al d t ' V, ., EIHI 
LOI ... '" "" "PiNC'XC .. , 01lC ...... 
MU" lI'\a,bo, , .. up .. '" ",_ . ""II"'n . ..... , . 
'-' ... _, "O'!I. ~ -011. good" AptI30, ,_ 
".of", ....... ...... ".., , ..... Volumelil-Part 1- BiMlng In". Pyrt. 
RI'" ".., ....... , Volume VI~art 1--Cn. .. A.,Ir, 111.,...,,,,.,,._ a._ •. ROVIeIl' - I"lilable on TR&-80 level II 
SI, . ... 1. compatfbl, ceuen, 50.05 
T1c- ltc·Tot St. , 10 

1"111 
Add 11 .00 _,,~ flo. U H. ndlin. 

I'N' Volume VI - Dlskls~.ml . r, 
'" V. ry compatible Wllh T S chk buic: 
I", •• T", C"IIII'~_ III ..,. ..... VI, 'itl ....tl .,. 

WII1n ... ... ~C 1 .. ' .. . _ ..... DI ... IrJtIMtod 
",flflIHI)II' Mlc:foIooII UlC..OtMI'IIII • • _ .... "" ... . lC 

s-. 

KEMCO, LTD. ~ .. , 
P.o . Drawer 2208G Petersburg, VA 23803 

24 hour Hot Line IBOO) 528-6050 
ext . 1184. In Arizona (800) 352-0452 

OVER 116,000 IN USE TODAY 



IOAPPLICAT1ONS 
COftt;"wd from po,~ 8 

npaimcnlinJ ..... ith a dUcmbowdcd TR$.IIO 
bdorc you. If what you ha~'C iflSlalled doesn't 
work, don', jumper connections or forate con· 
trois . You did somethina wrona. so admit iI, 
.nd rrchtck or rethink cver)'lhina. Test Clre
fully, usin, ,000 equipment and proptr Its( 
dips. 

ReM no. Sptc SIlfttI 

Last of all .... ben doina your 0\11"" ~ or 
wbslilutiftJ parU. read spcdfulion sheeu. 
This wamina (&1 ""ell as this mtire column, I 
must admit) dtfh'es from my own expcrimcc. 
TIle TRS-80', dc5iancn WtfC kind moulh 10 
lea,'!! some blank area that could contain an t)I. 
tension of the lcvrlll ROM . Deli,htC'd althe 
prospect, I ~ about dni&nina a small ROM 
board 10 include utility PfQll"lms of interest. 

I d«oded Int: address of the Uta, and hand
'IIucd. small board thai contained ~'arious ICs 
and $042 .... orth of l70lA EPROMs. These han
dy liukcircuilS ""itre rdau\'dy inn:pmsivc, and 
IMy could bt indi\')dually erased for (uture 
PfOiram chanin. 

II didn 't work . I had considered CVI:f)1hin, 
but sPftd. "'lithe mysltOouS talk aboulllC«SS 
time and X numb« of nanoseconds came into 
(()(\Is . 

A quick look II lhe TRS-30 clock rC"eakd I 
speed of 1.66 MHz, .... ·hKh meant one cycle 
C"ery-quick calculation--600 ranoscconds. 
Tumina to the spec U-U. I found the nOlA 
had an acceu time of -disappointment ed,ina 
tooo'ard &nItf-900 M n05«Ol'Kh. 

Evm ,'Clcnn apcrimcntm need to be 
reminded thl t diail.1 circuitl halle I 10 .... · 
tolerance for abux or marainal doign. On the 
<Mher !\ami, .... ·ell-dnilncd hardw.re additions 
or modificatiolU afe "CT)' much a pan of lhe 
communit), of TRS.SO hobb};its. and thal'S 
one .... '1). of mllin, thtK micrcxomputcn; Ie· 
~ 10 human nteds. 

AddIdo .... N04ft 

Addilional nOtn on Faslrr! Faslrr! (Feb. 8() 

MkfOC'Ompufinl) for those of you wilh disk 
drives. Howard Batton of Auburn. WA. brave· 
Iy wmt ahead with the modification . He says: 

.. I .... ·ent the whole route Ihe first time ... a~ 
)·ou sUllestcd, the disk .... ·on·t ~tf up in the 
hiJh speed mode. 50 I llad to rC\'e!'SC' Inc Q and 
Q' leads. As it stands fIO'Io' , afttf only <I couple 
da)'S to Iry the syslem, 1 can UK lhe hiah speed 
most of the: time, induding disk rdlds and 
.... ·rilo from BASIC. The DOS romrnands. 
however, don't WlnllO .... ·ork propnl)·. atlta.\t 
nOI all of the time. Some of t!\em, e.l. form.t . 
oopy boot. don ' t work I t all in hi8h speed 
mode. So far. I ha"en't lo!>! any Ploar.ms or 
.... ·ipcd OUI an)' diskCltn, 50 I count Ihe high 
speed mod • SUC'UM. " 

So )·ou disk owners will want 10 po .... er·up <It 
Ihe lo .... ·er spc"C'd, As noted, re"erst Ihe Iuds 
from Z7 to ZSPEEO. No ... · OUT Z54,O gi,-es 
)IOU low sP«d. OUT 2S4, I i~ high spm:!. Vn-)' 
many thanks to Howard . • 

l am happy 10 h<ar from )'01.1 10 ltarn your 
ideu and thoulhts on the contml of this 

column . PIe.se send )'our comments to me at 
1~906 E. 96 SI. N . • O ... ·bSO. OK 740S5. An 
SASE ... ·ould be apprecia led for personal re· 
plin, 

Ne.'Nrl ttl Rt" ·it'.·: o.k.,IV, Ne.', 

Chicanu, is a TRS-SO Usc-r Group Ihal 
mttts e\'ery month on the th ird Wt'dnesday 
from 6:00 to 9:00 PM at 203 N, Wabash, 
Room 2102 in do"'nto .... ·n Chkago. Their 
monthly nelllllelter for Janulry .... ·as Itn pain 
lo nl. The breakdo ..... n of Ihe new.slttter .... ·as 
I ~ PIICS of soon notn .nd new product 
rt\·if"lO'5. I page of mC'C1 in, announcnnmu, 4 
pagts of .d~. and 3 ~ pagn of aniclo . ·riurn 
by club mnnben . Th~ .rticlcs include I 
It\·it ... · of prolJ;rams thai ha"e 50und output, a 
machine lan,uale program for dr ..... in,. pin· 
whec:1 and a line btt",·ttn tWO (Ie,)') points and 
a ,oed explanation ofho. · to U~ VARPTR in 
rour pro,rammin,. 

Chicanul Nc .... s is published monthl)' b)' 
Emmanutl B. Garda. J, . &: As~iatcs. 203 
N. Wabash. Room 2102 , Chicago. IL 60601. 
Annual su~ription lite is 512. 

Proa .... "'I.1 HIII~ 

One 10 pic that t\'er)'one Sttms internted in 
i ~ short proarammin,uich thai Ihe)' can in· 
~"Orporal~ in their programs. Fnr tho~e .... ·ho 
are in terested in su.:h ,oodit\ I II ill prestnt 
one or 1110 tach month. 1'l1tr)' lo gh'e credil 10 
the people IIho bring thC'fTl 10 my attention, 
The ori,inal creatOI . -ill also be (Twited. if 
knOIl·n . 

toss o f InfOrta.lkul 011 11K' ",""II .IK'. 
nl1ni"l dlta: Whilt playin, a pme ),OU are 
prompled to enttr some informalKm. You 
t)·pt Ihe Informaiion in and hil ENTER and 
before )'our e)'cs a line of the scrttn i~ blanked 
out Ili the cur Mlr mO\'es to the nut lint' , The 
problem: you (lnnOI connolthe curMlr mOl'· 
inlto the nt,\! line. 

SoI_lkllI: UK INKEYS fo r enttrin, infor· 
mation 10 )'our prOJram. This ..... iIl pre"mtthe 
lass o f informal ion on the scrttn Ind ..... i11 ktq) 
the- cur50r al ils prese-nt location. 
Try th is example . 

'(l)(,I" 
110 I 011 I - u In ' 1:"l- 1 I~JI ,"~XI I 
IMPIIINT 6J JJ'I. " NL \lIII.II " 
.)O .'u . I ... KnS: I ~ "" . "" 1111. ... uu 
1-10 ", . \ ' ''I.IX' 1 
IloU Xl _ X' X 
1'-0 PIlI~ • J-'O, X." "01 ' ''111 \l b "'. Xl . 
l'II) t .oI'O I:O 

N<MlI;c that VAL wa~ ustd 10 change the 
character input to a numeric I·a]ue . If a no n· 
numtric character i~ ent t red VAL will rnurn a 

ZtrO to) . Knowin, this )'OU can check for non· 
numn-ic input in the d.11 "aUdalion StC'I ion of 
)'our pro,rlm . 

Note: this .... ·orks for sin,le dilil input. A 
lattr hint . ·ilI deal with multiple di,l! input Ill ' 
in, INKEYS . 

Arn).' ... I'p.t 10 I P'OITI": (brou,hl to 
my .ttmtion b)' Grea Ptrry. Tulsa, OK). 
E"el'}' ke)' on the keyboard is available for 
mterin, dltalo the computer. inc\udin, the 
Irrow ke)·). Instead of usin, U. D. L, R (or 
up. do .... ·n. Itft and rilh!, the .rrOW$ c.n be 
ustd dirtc1I)·. Ustful appl ications include 
pmes and .... ·ord prcxcs!in,. Try the follo .... -in& 
uample 10 Stt how this . ·orks. 

.OOCl,S 
110 If P£(l;l l"-4OO1 _ I TilES Pit Il'o'- "LIP" 
I!O IF PEUI 1..00. _ 16rHES P'IS'1 .. DO ..... N .. 
')011" PEEKI loWOO) . n THF.I'I PIlIST "' LEn"' 
I'" II' PF. .. KI I'WOO. m"" rH EN P •• NT "' .IGHr"' 
I ~GOTO 1111 

Try Ihb usc- of .rrows in t he ntllt prolram 
that nffd~ dirtClions I~ input. 

SIrtorI NOIH 
Recordinp of pro,rams on tapt ";11 lasl 

lonler if you p,ns tht STOP bUllon a(1tI 
loading the pro,ram inlo )'our compultr . 
Ltl"in, Iht' PLAY button dt'prtSstd kttpS, 
conSllnt prtsllu re on the tapt, Ihe last pari of 
.... ·hich conllins thc II" part of your prolram . 
This continu«l .nd repeated tf'nsion on the 
lapt can t\'entually caUK drop OUI of dlta. 
lAnd ""ho 'A.nlS thai to happen!) ........ 

Lasl month I mentioned the form.tion of 
ITOUPS of indil'iduab for the purpost of in· 
fo rmation e,chln,e I nd edutltion. My role 
in Ihis acti\'ity i~ to match indillidulh ..... ith 
similar inttrcsts , Some additional ue.s of in· 
lerdt are health care. education . war·lamina . 
""ord procnsing and scientific applicatiOn), 

Each of these ,rou",~ iJ in nffi:I of a coor· 
dinator. If you .... ·ish to join one of th<w 
Iloups or ..... i~h 10 SC-rl'e 0151 coordinator please 
dTOp me a note and I'll make sure you ICllo
gtlhtr . . ...... . 

Computer hard ...... rt costs are 11m droppinl 
and ,eneral softw.re is bteominl mort' 
po"'erful .nd av.illble, In the past wftwlre 
.u ,i,'en a ...... y 10 stll computf'l hardware. In 
the future .... il1the h.rd .... are be ai"m frtt . ·ilh 
the purch.K of I SOfl .... 'lle packqe'? 

Ali hard.·lre bI:a:Jmn. chtaptt. it is IinanciaJ. 
Iy more ftasibk 10 build biiJCl'. f~tr and mort 
rom plf'X s)'stnn~ Ihm C"f'I befort, Send me 
)'our lhou,hts on Ihe fU lure of hard.·ue . • 



·ft:ware far thaTRS-BD 1QJ 
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TMtO TIEUNE 
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'_1onI IU(IOJOrlId wI1h til. PICkIp ..... -,.!tv 10 
MIld ... ,.... aASIC dIN ... ~_ A hIItv .... 

IIOOrt"d -" of drNIhIn Alell ~ Uyt ........ 

~ 'ne- ..... ""EAK' "'" "-tIooo do nell .. qu'""" ~ INIdif'icatlore. Snwt ~ ..... it 
,..... to juInp "- modi to modi with ~iotI 
prior to ...- b.. ! n Of ...... 1000. .." ..... .". • 
...... ...... _ ...... '''''' .... " .......... coo.....,..... 
.-. ... rllll, ..,;ty, -.I ..-.-.. It. IIoiu .. to~ 
........ Iftd c.> be ~ wllile ......,~ A prinw_ 
be COI'IIIKIId far t.rd CIDCI'I' GI' _~ • .. i •• 
LUST 11 bMod .- tNt If'dudt 1M,. bwd too --.In ...w ~ A IIIIICieI halt Of __ modi .. Iooot .,.. 

_"",,"10 w. the TRS«I TIELINE •• ,1rM1NN styli 
~. ~ _ be niP _ ., ..... fI_ INIMd. 
_ ... or ....... m.:I br-..l ffom ... ~_""""'. 

0._ IICfto..bM:l " -..pportIId. Hon ~ of fott)kt. 
din ___ II p<*lbl .. All tdcIitlor* _111ft e110M 
_~ of t he TAS-IOIRS232 "-'dw.... n.. fir..." II 
_ I .... for DOS 2.0 . 2.2 "*"'_ wlltl 12K ~. 

115232 baird end n'IOdWrI. AddItlonIIIly. the I*l ... ~ 
dudII, ... COPY of 'THE TRS-IQ DATA COMMUN!CA. 
T~ HANDIM)OK' by ~ GibIoI>. The her>dbook II 
• oompUI1ion of _ IfId ~ ___ *- of dlob 

CGMIWIIcMIon tram the ,......:Ipoin, of tIM.-. the hercf. 
--. Iftd thI phone~. Vwlout phew-. ............ 
........ t.ud ..... ..,. MIll codII .. ~ It 

hobOy ln ...... How. WI IOJ mocIIm -"" ...:III.,. 10 
___ it ii_lei .. th ........ an oritintU "_ 
~1Io, ~. ""H~ and RS2l2 =N • • lloo4. 
n.. (I ... ~ .... """ with ASCII __ ctw_ 
.. In~ioft. 

TIELIN! 
""1-10 DATACOMM ttANDIJOOt( 
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Spinner Rebuts 

Tht nr~ iu ut o f 80 Microromplltin/!. camt 
Monday, Ind it WaJi hard to ..... ai t unlil Iht din· 
ner dishts wtrt dont and I .. as free 10 rttrtat 10 

my fa"onlt chair to spend M',·tfaJ hoors rtad· 
in, about my fa"arilt subj«t: \tIt TRs.80. In 
ImeTal l was ,·tfy pltl5td with ItIt initial issuc 
of 80 MicTorompu/;f1I. I .... ·a~ pankularly im
pl'tSM'd .... ith ttlt broad range: of TRS-lIOoptfa· 
tion/ utilization issun lilt maaazint ankk\ 
co,·tfed. 

As I nt .. · dhk spinntr I " 'as nalurally al ' 
tracled to tht anklt by William O'Brltn "A 
Did,; Primtf." Whilt I thought it ... as .... ·tll writ· 
tm, J did hl\·t t .... 'o obj«1ionslobwrvltions 
about points mtTltiontd in thaI anick. 

My first objt't'lion is to tht commnll (pap: 

1)0, column 2, tht StOOnd pata,raph) .... ·hich 
stalts" ... Lt·"tl IIlapn art not: compatibk 
,,'ith tht disk opnalin, systtm." That is jusl 
nOi Irut . 

Mr . O'Brien has probabl)' confu~ ItIt Lt\·· 
d I· Lt\'tllltapt incomp,uibil ilY problm with 
ttlt probkm of rtal timt dock intr:rftrtncc 
unda Di~k BASIC. A rul timt dock is niIX, 
bul it dOtS .... ·rtak ha,'oc .... ·lth lapt inpul and 
OUtput opnations. In fact, as 10", as tM 
dock is opnalin, normally you ,et glrbalt' 
lbout 80 pacent of tht timt durinltlpt Opa-I· 
tions. Tht solution i~ to IUrn the dock off be
fore Ilpt opnations. That is accomplished by 
Mu;n, tM command CMO" T" ju~ befort 
lapeopnllions. Arttf optrations art complett. 
lhe: command CMD"R" will rtSW'lthe: clock's 
optfation. Tht p!'OC'C$s only sem\5 romplu the 
first couple of limes )·ou do it, .fltf that il be· 
comn!o«Ond nalurc . 

(Somt disk usen hlvt had ;nlmttmC't prob
lems from 1M c\ock wilh Ih~r disk input·out· 
put Optfalions, but I unOh'stand thlt Ptrrom 
has a simplc, cheap plua·in board that soI"n 
that panicular probkm.) 

Tht key point is thalthosc U\'d IIlapes .... ·iII 
101111 .... ·ork aftn you add a disk 10 your $)')ttm. 

The second obstrvatKln I ha\·t is rq&rdilll a 
commmi Mr. O'Btitn makts funl'ftt on: 

"Since YOU TRS-BO UstTS musl ha\'t thc 
Rldio Shack DOS disk prnenl in drivt 0, 
tMu is not much room kfl for slorqe 'for 
inStance, RS'$ 2.2 DOS klvn only II 
kilobytcs of slorllt of a possi~ 89.6 
ki!ob)·lts). That means ''''0 disk driva." 
It don not: mnn IWO di~k drh·n. It !TItans 

)'ou ha\·t tobea bilcratl\'t . Tht solution lin in 
conslructina a minimal operat;", s)'ltm . /II. 
minimal opcTalinl systtm i1 OM thlt contains 
only those DOS fiks you Ibsotutely nttd for 
normal optrations. llIt 0I1'ftt nks arc killed, 

fretina tM Sp;lce tht:y O('QJpicd for other uSot. 
Usin, TRSDOS 2.] ~ m )' uampIt, il .... ·orb 
!iOmethin, lik(' this . As your DOS disk comes 
from Fon Wonh it has ]8 rree mel and 21 
Kran~ o f disk spact: you can USot , This Irandatn 
into about 26 kilobytts of spa«. If .... ·t kiJItIw: 
fol lo .. -;n,liks. it is polosibk 10 morc lhan dO\! · 

bit tht free spact: 

t'OR\I" 1 lOll) ~(MIM"I 0 11" " t'(MIM" T" IS 
TH[ P.-.ss",,·OIt.DI 

11""'( R c",m ""SIC ITHE " BASI("' IS 
TilE PJ\SS ..... Ot!D! 

lI"O'VI'/CMt). B"C" VI' tTHE ... . " c .. VI' .. IS 
TlU' PAS." .... ·O ItOJ 

t r~'Tl Q"S 
n s n e MU 
IAPEUISK/ CMO 
<ETOISIUM S 
(O£TTA PElI"S 
utSKOU~I P/""S 

Afttr you ha\·t killed lhew filn, your drh'eO 
disketlt .... -iII havt "., free nits and 52 free Irans 
of space (rouShly 66 kilobytcs of free space). 
You can do a vat dcal .... 'ilh 66 kilobytCl of 
mass storase! Thc most profitablt filts 10 kiIJ
in ttfms of the s~ they rree art: 

IFS U / IiAS IrREES IS .. tL08YTESI 
&ASlCIV!"MD If.US . .. lLo aYTESl 
ro. 't"TlCMD Ir'EES U .. ILOil YTtlil 
1I.o.(. " UI'IOIO Irll EIS 1.1 "ILOIIVT£SI 

lnttftstinlly enou,h, ttlnt art Iiso tht filts 
Ihall find I don 't nttdlohayconevtfydiJkct\e 
I o ... n. BUI .... ·hltt\'CT milt of OOS flits you ha\'c 
on )'our drh·t 0 d~kettt, the key poinl is lhal 
thtrt is I,rcat dtaI mort mass storqecapacily 
on thai diskettt I han a CUI'5Of)' alanee ... ould in
dicatt . I'm no &rat shakn 151 proarammtt, 
bUI l'ye dOM a 101 of work "";Ih 1M scorllt 
spacc on my drive 0 disketle. 

I'm lookina forw.rd 10 ttlt nOI issut of 80 
Mit:rt:K:omfN/j1l6 · 

-..sM.K, ... , ... 
130421 EM4 CHar La. ROMI 

N_,OK 

System Crashes 

I jusl recrivtd ItIt first ropy of 110 Mia'ooom
pulillJ in tilt: mail this .... ·eek and I likc what I 
5f:t! I Ihink I hrid my breath kInt moua,h 
waili", for IOfMOOC 10 comt out with I map
lint devoted to just the TRS-80. 

You mtnliontd in ttlt mq.uint about rill ' 
domc:ruhel whtn the intttflCt is Ii$ed. I havt. 
]2K system: OM disk systtm is hooked up uti 
lIIothtJ' has bttn Oi'dtred. I abo havt a PR-40 

primn, As for system cruhcs., yes I haVt hid 
somt wilh ItIt inttrfacc turned on. 15CI\t tht in· 
ttfface in 101M Radio Shack service oenttt and 
Ihey Stnl it back sari", "no problml!" 

Wcll , il crashed "",in, IhiJ h!Tlt with the disk 
ruMina! luckyalltht ftleswmCLOSEDoril 
.... ·ould havc bten a messl I hid to pus.b 1M rest! 
and boot OOS back into lilt: machin:. 

As fOf software I wrile mLlCh of my own and 
a)p)' SOffIt OUI of books and dcbu., than 10 
lhey will "'ark in my machine. Somt PfOITIm5 
" written fOf the TRS-IO" havt to be' <kbuged 
in ordtt 10 work in my machint! 

On, proaram in paniro1ar It'l a lpace in lhe 
flk spc<: Ind you don't leavt blank spKa in 
your filespecs btcaUK the information .ftn the 
blank splice is i&nored. I had to chan,t from 
MS + MIlo MS + AS, then 10 Jet ttlt nummc 
vaJut of AS I used VAL(AS) 10 act the numbtr 
back fOf my IF branches. This; WU Itltonly w.y 
I could ,e! rid o f that blank $!*XI 

I am plannilll to add anodw:r prinltt 10 my 
s)'Slm, I full size prinltr but I am ,oi", 10 keep 
tht PR-40 on lint for usc whtn I 40 c:oIumn 
printtr ~ mort prlClkal. I am &01111 to havt il 
""'ilcMd from myCOflUoi COIUOIt. 

Nobody's Perfect 

J_W ..... ... ". 
Mtttf_.MN 

I mjoyed liN! rlr$l: ~~ o f your new publa
tKln and ur,c you 10 ket:p up the JOOd work. As 
a TRS-SO lcvd II O'.int!' lhe anidc:s were vtry 
ustful, holllo-evtr, I would like 10 brilllltlt fol· 
10"";", poinu to your attmt)onl 

"Ruic BASIC RmlimbeTi",," p. 82. 
If lint 10070 b ct.anaed 10: 10070 IF<>2.5' 

THEN L . L - 2S6: H • H + I lilt prOiram will 
rmllmbn all of the I;nn in multiplts of 10 in
"tad of the "6" spr.cin, n'UY 25lh lint. 

It is bctltt loadd H .. 0 to lin: IIXO)for prt
Iy In case H has been prt·inilialittd. Incidental· 
Iy, runni", this PfOiralTl rmumbtn ils own 
firsc Ihree lines! 

"NEW Rntored," p. 84. 
I had problems with the flXNEW PfOifam 

and finally flaured out that il was O,K. if .fltt 
runnin, il. il WI5 immtdiudy followed by a 
RUN. 

If you staned wilh LIST to see if it worked. it 
went 10 hell! My TRs-80 is new (Au""t). may
be' it's different . 1 discovtted it needed kg. 
lions <IOFD/ FC and <IOFD/ FE loaded with tht 
contmlS or rea,isltt HL Doin,this nc:ceuitatc:s 
mavina the stanina addrns back I few bytes 
OIhttwist you'Uaop&SC "FFF. With mydtanae 



the 'Pf'OIl'UII ran flnt. 
"Get T-8UG HiP," p. II'. 
ThIII5. pat proaram (or idiou like myself 

who are DOt 100 weD \III on 1MChifte Ianpqc
CIGIZ it is de-BUOpd. I (ound lhat rIP. 2 .. 3 
had their tides nritdted Iftd thaa the BASIC 
driwr had an error on tiDe ]I). Line 10 IhouJd 
nritch the JWOIIWD to tine 70, not 7": then it 
.. worD fine. 

Terrirtcl I uted this ,hift (now called 
TBUGH I) to fiaure OUI the FIX NEW 'pm
.,am. Coa't be diJc:ourqedll'm kd:i", for· 
ward 10 IUUir 2 . 

.... w ..... 
1m.,... H ...... 

lAIw ZwtdI, IL 

I W .. Cbeated 

Radio Shack', Microdas cheau to win. 
l'bert are certain conditioru that can be 

reKhed durinl; normal pme play with MI
CROCHESS I .S dl&l will a1low the computer 
to ITIO\'t i1IepIly--cheal. These oonditioru are: 

I . The computer plays !he black pteca. 
2. The IeYeI of play is 5eI for IQ . 1 . 
1. The computer', kina mUll be in chcclt and 

It c:aMOI lim.,.,. be mowd 001 of cfteck. 
4. One of )'OUr pt.""" must be bIockina 

mo emeclt of one of the compuler 's unmoved 
po .... 

S. Your piece forcina: check mUll hlvt iu line 
o( action cross lhe 'r-ce immcdialdy brilind 
your s-wn lhat suisrleS condilion 4. 

6. The nature of lhe pme will be dwI.Ied if 
the computer chdu. 

I llumbkd on this error while pb.yi", apin5t 
the rnachlnt and .... ve since verir.ed each of the 
concticions tisced. Condition 6 ts. interati", 
Iiftc:e appuently, if cheatina doesn't pin an ad
vantqc, the ruchine won'l mal, evm if the 
JaI of the conditioM an met. 

The Jequencc for tM pme I wu pb.yi", 
when the error was discover'ed is lisled below. 

..,.. ...... . ... c ........... , " -0< 00-" , ,,-0 "'" I £1-" "'-" • ... " ..,. , ,,-CO "'-.. • <4-.. a-a , IO-C< "'-'" • DI-O ... '" • fl." ... '" 
" .,. .. "'-. 
" n_" 0l0-0 

" Cl .... ' El-" 
Note that black', llth move is illqal in that the 
computer hal moved a blocked ~wn. 

I would appm:iale hearint: from anyone in· 
tem;ted in this problem or its tolution. 

~eT"" ..,., 
...... ,NY 

MOft on Computer Music 

II • about lime lOmCbody cared enouah fOf 
lhcn5-80toaatea"raI" mapzine for it! I .'IIt KED scven..I dirrcrml oncs-from the 

newsp&per type (whlc:h are bi& jokes), 10 your 
lister mqazine KiIobtnId. 1lIis Is by farlhe bal 
and hopd'uUy IftOIllUCliCellfuJ endeIvcr for the 
computet' hobbyist . 

I -.u as.d when I fad Dennis kiw',IO Ap
P/K.flotu column and IP' tlI&I be too has a 
ftI:Sica.I synthesizer! I would orrtainJy hope 10 
_ in theIe plIeS a few artidea on cornpula' 
music, and apcdally apptied to our TJtS.IO. I 
know for a flkl that my Steina-Patker "Syn
tMcon" hu been linked to a National SaN
conductor PACEl}'llan. Ifit can be done with 
a s1iahlty esoteric system. then why in !he hdI 
can'llt be done with my TRS-t9? 

On lhe subject of computer music, when is 
somebody l oirll 10 corne up with one fOf the 
TRs.8O that is humanly ti ......... h.d? I have 
bach Shack' s " Micro Music" and Mad Hat· 
ter' s " Musicmaker" and both are painfuDy 
laborious and mundane. How about one lhat 
1eu)'Oll mla I'IOlts as shown on a musUJ starr 
and displays each note on Ike starr u they are 
beina played7 Are we JOirli 10 kt ApPe ,et the 
best or us? Or how does one let to know Mu 
Mathews then? 

[ would 
certainly hope 

to see a f ew articles 
on computer music. 

Now. how about some u mple Inides or 
leachin, series on Auembler \ant:uqe. EYC'I\ 
lhouth I friend of mine (with I TRs.80) is al · 
tempti", to kelp me. I can' l seem tOlel pl.Stlke 
NOPsand POK.Es. HELP!!!! ('m l ure I ' m not 
lIone in the boal. 

Now that yoo know when: I ' m ai , I' ll beuu· 
iousty I waitinJ my wonderfully speedy (chate! 
choke!) mail ~ for what lJ() Microcom· 
INliIIg is loinl to do to mtke me NOT to liye 
up afltt my first year! 

Program Size? 

,.. ..... s. t.... 
'7l4 E. M~S4. 

I ... . O R 

I just receiYUI. Issue II and am impressed al 
the quality of boI:h lhe mqazine and iu con· 
tent. 

After rminl Rod Ha1Ien '~ "Software Re
view," I _, kft wnh tke naginl q~ion 
which tI!:'o'tt seem! 10 be I.M ..... ered until )'OU 

purchue the soflwlre: How bif, is the pro
"",,? 

Eipecially with I Jll"opam like Line Renum· 
beri", Of GSF which is inlended 10 run wilh 
BASIC prosrams also rlC5kknl in memory, il is 
importanlto know how bif,lhe ulility PfOirant 
iI. Because if a Line Renumberin& PfOlRm is 
100 larllt;1 cannot be used 10 renumber I IarF 
BASIC procram. 

I'd wuest lhal you add procram size as a 

part of an reo.iewI. "'"w_ .... ""'• AL 

10 is IUpeftI. Your I'Int '-ue mUll be reo 
CIOt'ded u the IfCIICCIl Iinak: .... of a cae
putt", mapzine ever . 

I ' kim I mqazinc, dosarina an M Of anidc 
tlI&I I want to return to. Issue II hit a reccwd 17 --. Your adY'Cf'tism will be pteaed to know that 
thry have ooll!ctiYdy plucked e.m orden from 

"". 
As; Durocher aid, " Push your luck." _T_ 

8f)DlIUg 

Gettlq T -BUG m 

11.H.., ,, _ .IL 

Received a caD loday (rom a ,.., in 
refermee to a problem he wu haYina with 
the Inick Ilubmitted. 1bere is a typo errOl" 
indeed. which 1 dki no( cateb in 1M: manu-
script. 

line 30 of the BASIC pr<)IJ'am ahoWd 
end THEN 7'O ralherlhan 7S. Tbepcct ad· 
dress does not pc il'lt:remeaned u the pro-
aram cunently reads. It wu my error iJt 
submission and pt'oofina. 

."".. eo p • 14 HM1od: H. IN, 
U"'"' ~ ttt.rr, NJ f7451 

Errata 

It has been bfouaht 10 my .tmtion lbat I 
made a major IOOf in the printout of the 
SORT prOitam lhal I , ubmitted for pubti · 
catKIn. "Sort !OK in 6K!" Jan. (IIJ Micro-
t'OJft~t;'..,. Makin, 1M foOowirc chanaa 
to the prosram u listed will Pfovide proper 
O~llion . 

~ l.'lET DII • 0l$;P\JT I. " :GET 1.I'I :on 
.. Oil 
oft .. 1'1 
no l,Sto" DII .. OO:I'UT I. I't:GET 1."":011 
.. 1)11 
:" .. ,... 
lJiCI !l410S(0H..1 ,Nt.,NI I .. ns 
))(I MIOIIOII,I • ,,".NII .. TIl 
PIl i P 1" <:> .... TH£N _ 

Sorry 10 h,n e inconYftlimced you and 
your rtilden. 

D.E.~ 

l504 ......... Dr. N.r.. 

". , ...NM 
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L btini an inventory is the most common 
I; ,. ,jon for unaD computeR such as 

!he '10. InYmlOflelare aeated for all sorts of 
rtam, hom CRdit cards to phone numbmi. and 
Ihuffled in many different -)'S. P£OpIe in 
business are aIwa)'S Iootin& for ~ .... 1)'$ to 
view their inventory. by type, by sW, by color. 
by price .. . the tis!: is endks.s. 

In Iddition to I me maintenance prOlr&m 
for addina. dddina or modif)'ioa dalI., the: in
ventory software ')'Stem uwaIl)' contains I 

report senenDna: prosrun and • IOftint; ~ 
a;ram. ThcK PfOIfMIS are UKd in oombinmon 
to racquena: the me accon:Ii", 10 key wonts, 
while aenentioa bud copy or visuaJ reporu on 
the: monitor. 

While the forms of various inventory I)'SterIU 
may be limilar, the reportS aenerated ue not . 
Inventory an be conuoUed by t)"JR, value, qc, 
deIund, quantity, \oc:ation or c:ombirwiom of 
the: above. The point is tbat you mlW define 
}'OW needs before purdlasina. system. 

no v_ 
AJ Ul .x:ountant I examine an mventory' s 

valuuion. Methods of valuation indude: 

• F1FO-FII'1t In FII'1t Out 
• LIFO-Last In FiI"5l Out 

• A ven.F CoR 
o Spec:if..:: IdentiflCatioo 

• Retail Method 

ReptdJcu of which method you choose, 
both beainninI and mdi", inYCnlor1es mlW be 
vaJued unda- the same 0fIC . Different valuation 
methods yjdd different profit pictures. Let's 
mmider Tabla I I: 2. 

The LIfO method raWts in the lowest IfOU 
profit of aU the: methods illustrated. Under thi$ 
method, the income swanent indudet the 
molt rteerll COIlS (ua. In FiRl Out) and the 
t.Ianoe Ibeet is left with the earliest COIlS. IU a 
rault, dunn, innationary times, this method 
raulb in a kIwer income and thus a lower in
~W. 

But. u you no doubt anticipaled, there is no 
such thina u a free luocb. Sbou&d. the: do.inc 
iDvmtory uniu drop lower than the opmi", in
vmtory uniu, the k1w C05t units are incIuck:d in 
lhe income statement and the IU deferral is 
reveno:t .... ith .t. ... ~. 

Radio Sbatk has issued several Invmtory 
maintenance proanuns. One ofthcir earliesl: rf· 
toru was ICS (In~ory Conuol S)'$tem 
CaLaIo& nf,1!5!5)). This wu foUowcd by the 
manurKturina invmuxy control S)'5I.mI reo 
Icued II the end of 1979. AlthooJh thetwos)'S< 

!I!:m$ are J.ipiflCall!ly ditrerent. they both 
represent usable J)Kkqa which will be sup
ported by the: vmdor. 

The ICS 'yslmI .... as int.mdecl as Ul inventory 
tool foc. merch&nt who purchases inventory in 
• Wc:able condition and mark.l it up for rCMk 
-just like. Radio SMet SIOrt. Because the 
desi&nen of the system were familiar with their 
0'Im opera.tion, they obviowJy used it as I 

modd when WlUnt up ICS pu&melen. Thi:s 
~tion u.ould not be construed as. def ... 
cimcy. howt\.u, it is imporWltto unckrsQ.nd 
the: desiper's intentions .... hen considcrina; the 
s)'Stem for your UK . 

The ICS parameten include the foUowi",: 
• Util.iz.ltion of • stock number referencina 
sdw.:rne: 1"-1 requires merchandise to be coded 
Mth • sep ..... te preflll and sumx. The purpose 
of Ihis scheme is to aroop related itl!:m$ yet per. 
mit item identifICation within the IVCIUp. Ex· 
pIarw;on of the: purpose of this procedure is 
not inchllkd in the docwnmta.tion wtUch .c. 
compMies the system. 
• Prepar-ation of inventory reports in which 
COst f,.ures an be 5Uppre5Kd. 
• Display of a COlt/retail mationship on the 
inventory report . Such inform.ation is valuable 
only if the film has a fIXed sdlina price or the 

inventory controUcd is offered for Yk to OUI· 

""'". • Balc:flina sales prioJ 10 PMtin& in a hokii", 
flk until an update run is made. As I result. 
"available to sell" or "use" lta.tus is not 
Ivailable immediatdy. 

A prominml fwloUC of thc $}'SIem is the usc 
of I "reorder point" that an identify items in 
need of rep&enishment. Dri"mina: your o.,timaI 
T'COfder poinl$ is a ~ finandal JOIlI and one 
that can justify the: purchase price of a tOm

puler, rdated peripherals and soft~. But 
euabliJhint your reorder poinu requiru 
careful cons.ideration. 

Key tkmenu in the: calcu1ation of a reorder 
point usually include the foBowina: 

• Rate of usqe or sak; 
• Ddiver}" time required by 1M vmdoI- and 
associated trInSpOI1 after I purdwe order is -; 
• Minimum 101 siu required by the vendor 
when pIarina III order; 
• Deftnitioo and qUlJltity of your fum's 
"Stock Out" phiIoIopfty by rnerd\andise t)"JR . 

In addition. comidcr your capKity and. any 

UNm PO tlNn D.~ot:o DOUAIIS 
~~ ~ SUIO SI.DO.GO 
1 • • · ..... . - ..... '" U. ~.~ 
~III » ~ IGO.GO 

'" » •. » IU .GO 

'" » .. ~ no.GO 

'" » •. » In.GO 
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ranancina requimncnu. Above all conskier 
)'OW race of consumption. ICS docs not main
tain lhis swislk:. As a mutt. you Ifill MW: to 
cstabIisb a ICpUate 5&ks ~ul.don !)'Item. 

AIIJ_'" 1M RH:Ofd 

Another pu.uJina probkm mates 10 the 1('. 

CW'I'Iulation of inventory cost, sellin, price and 
orHM'dcr totals . As dala is entered. the produa 
of the u.niu and the: price: rldd is UKd to adju$la 
toW record which is carried forward CKh time 
I pollina KS.Sion is com~ed. ThcK totah Ire 
displayed when system ltltus is requQted or It 
the boCtom of rcporu IMt display the invCTItory 
in iucntimy. However, whenCKh itcmis mul
tlplIed timQ iu unit cost and retail , the sums of 
the item detaillincs may no( equal the report 
,,,ul. 

This sutprisint; situation is caused by IWO 
factOn; the method used to update the invcn·· 
tory record for rtaipc.s and the method u.scd to 
print reportS. 

When an inventory item is replenished. the 
oriainal COS( and Kllin, prices arc rcpIKtd with 
the new rJaW'CS. If the new fi,Ules arc the s.arM 

or the balance on hand is m'O,!hue is no pr~ 
km . Howt'YU. should there be I dirfnmce and 
a bIJanoe of inventory remains unsold. tllt: old 
ift¥mtory will be priced a. the new cost and 
mail. Since the C&l1')' forward total Iw been 
adjusted by the increment only, it will now be 
different than the wm 0( the details . 

When a sale occun, the cost is calculated 
bued on the main file CO$! rllurcs available. If 
this is diffucnt tIwI the purchase COSt . the boC· 
tom totals will be diuoncd C\'cn more. It is 
quite pouible thai the ICS owner will no( be 
awuc that this is happenina. When • lotal in· 
ventory rqXNt is rtquc:stcd, the s)'SIem docs not 
recalculate the totals. The source of the toul 
data is tbec:arry forward record, each dc1ailline 
is only printed. 

Aside from lCS distOf1ions. there arc lboae· 
COUfttina drawbacks. Sintt the COSI of the 
oriainaI item is 10&1. wc can no lon,et uSC 
LIFO, FIFO and specific MknlirlC&tion IMh· 
eds of valuation. All these methods requirc 
mote knowledce .boUI the composition of 1M 
inventory than is available from ICS. In face . 
the OftIy feasible method is .vuqc cost. how· 
ever, to UK this method, the prosram Iw to be 
modified. 1r)'OO plan to UK ICS for inventory 
\'&luation pu.tp05CS. please be careful. 

If you want 10 UK ICS 10 establish. retail 
c:onuol to quantify Jhrink~. pkaK be . .... ue 
that the distortions to the cost rleld abo dfca 
the retaiJ rtdd. Shonarc meuurcmmt mi.tll be 
difrtCUh uncXr these drcwnstanca. 

Sinot ICS docs nee dcvdop the extended 
total of the recail and COIl rtdd, I am indudint 
the followina short proamn 10 ck\re\op the 
miuina data. To use ii, simply replace the 
pusword atnuion with )'OW' system'l pass
word. Hittin& RUN and cntniJII the number of 
itenu in the system Jives you the atmded cost. 

Althou.&h this review il quite critical of ICS. 
this JhouJd not d.iuuadc you from considcrina 
il . If yOU can live wilhin iu constrainu and ue 
unafraid 10 face &ome prosrammilll. it is a fint 
piece of work. II is aiy to use. weU-dlxumcnl ' 
cd, uw:I bas worked wdl withoul 51ranlc 
bup . • 

Ie .NI'II, .• III ~.a 10 lot. 1($ IUo·.X 
.. IF MotTI4.H II 
~ ....,,-
"F~J'IIO k 

~~...o& 
» GUl._ 
'" •. ( 11 UN.OiI ralilS 10 C/I ...... IITV , 1'tO.II15 
~ o:.o(vlm)t ) 

~' a(V!i<flU 'SU f C« COST r..6E fPl Fa> 
!l(IIITl 

M ,...NlfM .r;J:C.. HI · 
TC ' ·lC~· C~ • .., ,) 

H n e' i CJptJin 80 li llin! in a fr~h ~u fX"" 
hero uniform Jmi~ pro,tams .\I~ktd 

10 lhe !;Cilin,. Norman)· I " 'ould be in my di,· 
lui~ (J~ a mi ld manOCfed PfOlr. m re· ... ~nl. 
bul Ihe innu\ of GA ME programs i).\oO greal 
Ihal ~Upc1' h uman ~lrm8Ih . sJ)CC'd and dc~lerll )' 

" required just 10 kccp up. 

A~ I !.lid in m)' lall column. I beliC"e ,.~. 

!ilIon,!), in 'Jm~. I don'l mean 10 arouSot thC' 
game \'s ~im u lal ion conlfo'·C'rs),. bUI I " 'anIIO 
illusuJle m)' point. Looking ailhi' currml 
market of ,amI' "Ofl"art' . I "'-ondt"l' "'ha l h.p
pened 10 im.ginal ion. 

Not 10 !>a)' thai Ihert' il no im.,in.li,·e sofl
..... re on the markt'\. Ad,·cnturt'. Dunl!eon· 
qu~ . SarSon. Santa I'alll\"ia En Fumicio and a 
small till of othcr~. Ire up. runninl and for 
salc. f'oIo. I'm t.lking .bout Slat Trek YCfSKln 
24)7. Bt.t kjack vcrsion 2340.91 . H.ngman 
19000 and all the countlos Ylri.tions of the 
prOJr.m~ loaded inlo the phone compan)" ~ 

lo n, di~ta"" pho~ lint'S in 1964. 

I'd like 10 see some REAL simulJtions .. 

Ho .... · about a Ufe pme baSotCl on I h~ SUI"\-'i\-aI 
rate o f .partmml d ... ellers in f'oI~' York Cil)1 
You could t.1I it Sun'i\'t'~! and program rJn· 
dom ck,rm o f Klln l Fu .bilit)' into the polm· 
lial YiI..'1im~ . Or inSlead of racing forC\'('I' 
around the Indianapoli~ Speed .... y. he .. ' aboul 
a spiriled pmt of Frccway. simuLatina lhe Siln 
Diqo Frtt"A'a)' ~th bound from LA-com
plete ... ilh YMI. !r.mc jams .nd Eric Ew.da 
on I Ka,,·auk!. lis blue Ii,hl na.~hin, . 

I' m Not K6dct_I! 

These idca.\ ilfC juSt cxamples of possible 
Ihm'Ic$ tornpared 10 the incredible dri\'et th.1 
mlnaan 10 " 'ork il ~ w.,. onlO Ihe marketplace. 
If I ha\'t' to ~hoot down one more X· .. ·ing 
fiihler. or hear Darlh Vadn'~ namt' qain. I 
think I'll m.ill .... ·o pound.!. o f mqnetil.td iron 
10 IhI: producer in hopa. of crasinl hil t'nl ire 
supply. 

It is for bctt('l' idC'iU in programming. that I 

IN I€Xl' 
III Ii! INIT{t 
I"" <Ul5( 
l<':i 5'''' 
T.;::.e Cf'OI"If' .i. · U\TfIf'tU ~5IoIC"!o' 

"f.flb' 
rAi JI>:>,Jfl UJ· u ... u . t 

JIlo/ · ." fI'1(( J· l ) .... )'1 
l)!;,) I '£UI2. ~. 15IA5ftpI . 2fY"'. O!'!9'Cf. 

~PI. leo;srll . 2IY11'I . 2f9111. lFI9'Of. 
....,.1U . _~·f.~1f. ;.1ISr.'1 

10'(1 ..... 

:lnnouncc Ihe Fim Annual C.ptain SO Pro
gram in a Parqraph Contnt. Just sit dO"'n al 
)'our I)·pc""riler. desk, kilcht'n labtt' or 
.. 'nalC'·er , and " 'rile out in SO "'ords or Io.s. a 
program you .. 'oukl like 10 sec. It isn' l M\.'b

~ 10 al;tually ... rite thl: program . just the 
idea. 

Enulcs should be t)-pcd. douhk spac:cd and 
!'nil 10 Captain SO. 1'/ 0 M) MicToconrpJlt;1I6 . 
Pe1nboroulh , Ne .... · H.m~hire 034j8. E,·Cf}·· 
one ... ho !>nld~ in an idt"a ... iII rccri"e a frr:c 
mnnbtrl>hip in Ihe SPPPp (Sockt)' for lhe 
I'npctualion of Pnff!C1 PrOirams PU""C)'ed 
public l)'t . Tht' best klea. a!o . judk.lcd by )'our5 
\rul), ... i ll t'arn ils creator S2S. Send . Mamped 
e1wdope to lhe abo,·t' addrCSlo and l 'IIK'f1d )'ou 
a complett' !ott of rult'S. Conlt'S1 cn(b April ht. 

The latk o f hilh quality gamn Ie .. ch me 10 
another sore Spol. WhCl"e .re .lIlhe cducalKln
II Jlfotlrams' Hey, all you softwarc producers 
01,11 Ihere: The TRS-SO is .. n educalionailool! 
Tlltre arc thousands of kids .n OVt"l' the world. 
pla);n, Ballkst.r GaiaC1ica because )'ou and 
)'Our prosramm('fS ha"e ignored gCOSraph),. 
~pcll i ng, science. ,eo&oa)' and all tht' Olht"l' 
thinp lhat these 'ICIi-'C )'OunptCfS could be 
learins into .. ·ilh • comPUlt"l'. If ),OU .rc 
marketinl. pl.n to m.rket or ha"e for potmtial 
s.ale. an)1hinlJ th.1 resembles a kld·IC\'t'1 educa· 
llooal prosram . smd. cop)' 10 me. t are of IJO 
Mirrorompulifl6 and I'U pcnon.lly review it. 
Send it on t .. pe or disc. " 'ilh COInJMny name . nd 
.. ·ht"I'e il can be bought. 

Let me remind )·ou. I' ll r~· jc,.· soft .... ·.re-old 
and new- as il appears on the market Of u il 
cr~mydnk . 1'1\ u y (uonl)' .truekni,ht of 
computer jUlitk.--C canl. to p,·e. fair and honesl 
opinion of the proararns submilled by com· 
panies and indhiduals for m)' C\·a!ualion. 
You'rc in"itcd to panicipalc. Submil a ~hon 
rC\'icw of a proaram thai )'OU like or di!.li k~. 

And look: If you disapcc with anylhinJ in 
It..: column . ... ritt' aboul ill! ! I'll II)' 10 .ns ..... er 
each letter {in Ihc bcp nning al IcasH. pc1'son· 
ally . • 



U ne'J a succeu lIory about a tn&II with no 
dectronic or comj)llla *karound. who 

WIved his business with. TRS-IO. 
Bill Garlic and his wife, Priscilla, Slatted 

Eastml Stalts Trame Service: 25 yean.,o in I 
trailn with I S2~ usec:lIBM typewriter. I spirie 
duplkalor and three CUSlomn'S. Thai fint year 
was too,h; they arO$SCd only $750. 

Eastern Scates Trame publishes. book of 
tariffslha, is. Ihippers only sour~ of turrell 
frdahl rltn for the country. Frri,ht rile In· 
Cfta5e5 are propostd by the: Tariff Bureau Ind 
either ltup(ed Of rcjf'Cttd by the ICC. 

In 1955 there were: nyc or WI rltt territories. 
TodI)' there Ire about ]5 (plus 10 intrastate). 
Accordin, to Garlic, rltt chlllJel ocrurred 
~or twice. year unlill979when there .. 'tft 

"". Bill.net Priscilla updated)()O to 400 pqa of 
rltn, each with 450 entries, by mlnin, the 
ptrttnt .. ( incnaK in I calculator and ttln! 
typin,IMM'W ..alc on a tabuilled form . It 10010; 
"fl"O to Ihrcoc months 10 rrYiK an old list . By tn
chunkin, on the calculator I' breakneck speed, 
the Garlics •• ould still be two ratc chanaes be
hind at 1!'It ntd of the )'Car . It .. 'as ob\'ious 10 
BiU thaI ~hinl had 10 be done- and f.~ . 

_"do 
Lut April, BiU picked up I pamphld on the 

TRS-IO II hi.! 10Cl1 Rldio Shack. BUI tryinl to 
find funher informat ion lboul the 10 JM'ovtd 
fl1.l5lratinl. 

Bill says therc Ire two kinth of computerisu: 
TboK who wlnt to know tvtrylnil1J about I 
computer; and his kind, who just wlntto solw 
I problem and thm klw the computer to do iu 
work . After many fruitkulutmpu, M fin.Uy 
ran KrOSS I Rldio Shack Computer Cmter 
~Iffed with mo~ sympathetic ptr10fInd Ind 
purchased I TRS.80. But .uill, Bill wuSherl of 
IOftwve solutions for his businas work. 

By this time the walls were dosil1J in on him. 
RIte chillies '.iere occurri", faster than they 
could be: updated. Bill filU.rtd if hoe wu tver JO
m,tO Itlthe JM'OJIammin, job done, he 'd bet· 
1ft" do it himstlr. With I Levd II and I hand
book he 5IlrJed on the rOid to r«Ovn-y
llborina hours Flti", the TRS-IO to ru.n 
rllUrCS up Ind tbm down. 

Fin&lly, Ifter pultillli kJC of faith and time 
iNO thoe pro.i«t, he had I procram Ihlt printed 
tM updated filwes on the ICI"tm a pqt" at a 
lime whik Priscilla copied IMm . His disk 
drh'cs were on order for four months .... ·hen hoe 
purchastd re-",·orbd ones (for tilt rtJular 
price) mtlilinl tvnl mort mldy of tilt disk 
~woI. 

Bill hid IIIUMIIBM Sdcark II in hisorrlCC 
which he found out could be: interfaced U I 

Bill GDrlic 

printer. AftCT much run Iround and ma.ny 
phone calls, an IBM rep directed him to. com· 
pany in Californi. with. Sdtctric adapter kit 
that 1It"0ukll'lOl ;rop.rdiu his stI'"Vkt qrenntnt 
with IBM . 

Bill Garlic is • Ir.ndr.tller and • man wtK> 

10 INPUT 
Frompa~ 11 

Appending Programs 

I ","OU1d like 10 comment on a.n artidc in your 
first iuut of 60 Mk:rorotrIpurilll mtitkd NEW 
Restored, by Km Fordhl.m . 

As I undeullnd thin,s, .dd res~u 

1663l(LSB) and 166l4(MSB) Ife tM end of 
JM'OStam pointer, not the nat lint pointer. This 
is helpful when you wish 10 I.pprnd twoor more 
Pfosrams; but first. note .bout thoeO'StMI ap
pear bet ... ·tm taCh lint number, and theO 0 0 4 
lluilappnrs.' the end of I proc:ram . 

The O's that dtlinrale one lint from the nat 
"'i ll be: I's lhoye 32767, and the end of lhe pro
gram (which lookl likc 0 0 0 4)breakldownin· 
to this: The fim 0 is the normal 0 that the com
puter puts at the: end of aline, the: next two O's 
Ife. 'This is the end of the prOJIl.m' code,.nd 

!\ales tinktri", . But M purclwed a soideri"l 
iron (he'd M"vtf put two wires lotdhtr bcfore), 
and spmt I fnwrati", week installirq the mi· 
crocomputft" inlerflC'C. 

Arter lOme false lI&rta the Sdo;tric ltIrted 
dackina: IWIY. Success! Bill had his first lcod 
niJht'sll«p in weeki. 

Reese Fowltr" of Instant Software and I 
visited Sill in his of Ret in a 10Ydy old Ntw 
En&land hilltop home by throcean. Despite the 
chilly day lhe pot-bellied, COIJ-bumirq "ova 
radiated warmth . Tucked ....... y in the ton'Itr 

was the TJtS..80 with iu 32K, dual dilk drives, 
Illd Sdraric printer just waitinJ for the ICC to 
raise its rites apin. 

And next time maybe it will updale those 
r.tes • littk fISler, because Reese hdpecl Bill 
with some new propammm, routines. When I 
could pry him ....... y from tM computer R_ 
put on his phocOlflPher's hat and took the pic
tures for this column. 

Bill says wMJ. took EuterD Stales Trl.mc 
IwO 10 Ihree months, caa now be done in two 

or three days.,Jncrcua Wt effect only pans 
of the COWIlry can be: updated and in the mail 
in hours . • 

the 4 meaN th., the O's prrcaiiltJ are sin&Jt 
preciUon (if they were double precision it 
would be: an 8). 

When you Ir.ey in NEW , you lose the end of 
pn)&fl.m poinler, lhe brainninl of JM'OJr&m 
pointer (16S4&(LSB) and 16S49(MSB)), and the 
fim four bYtes of the prop-am brcomc 0 0 0". 

To.ppend IWO proarams, you PEEk the tnd 
of the fiut prol,.m (l66))(LSB) .nd 
166l4(MSB)), POkE lhe beainnlna of propam 
pointer to tM mel of the procram pointer -1. 
(The rc:uoo you POKE i1to the end -1 is be:
QUse you wanl one 0 betwrm lines, but don't 
w.nt tnt addidonaltwo O's that sipalthe end 
or a prOJ1Im .) t.o.d lhe S«Ond prClr&m. and 
n-POKE the brainni", of proaram pointer to 
the: bejinnina: of the rlJ"$t procram (whid! will 
be difrermt if disk is up, and will vary from one 
OOS vCTsion 10 lnother- SO PEEK fint: if)'Ou 
USC disk) . 



To recover a NEWed PfO&l'am, ,ou must re
POKE the md of PfOiram pointer + 2 (the rQ' 
son it is + 2 is buause you want tI'M: md or pro
,ram rodeO's at the md of a proararn).the fi rst 
four bytes and if you use disk. the beginninl of 
PfOiram pointer. 

Some precautions: You must rfmembe'r 
that you are not workinl in base 10; The 
lar,esl numbe'r you may have is 2'6. It is 
equally important to realize thataftcr you key 
in NEW. any POKEs you mah. l Ie loing to 
..... rite into the resident prOlram. 

That is , if you key in POKE 17129.241 : 
POKE 171 10,66: POKE l 7 111.0 : POKE 
17I12,O:POKE 1661),O:POKE 166}4,67 you 
will be (scanin, II 17129) OVeI'Wl il inllhe fi rst 
'7 bytes of your prOiram! 

11x wly around this is to mlkc the fif5ltwo 
lines of your prOSTann (lines 0 Ind 1) shift 7 
REM·S. Since a' takes up three byte'S, this Jive'S 
you 16 bytes which WillllwlYs be the same sec 
of numbers in Qch and every Pfoaram. 

If you make only one POKE al I lime (press· 
in, mter Ifter each mtry), you Clnl\Of ovn· 
write more than 10 bytes. To correct these 10 
bytes the ftS)I wlY JUSt key in lineO' and line I ' . 
For increaKd proc:ection, I recommend making 
the nrSC thrH: lines shift 7 REM·s. 

To fi nd lhemet of the Pfosram if you focsot 
10 PEEK prior to keyinl NEW. jusl key (in tI'M: 
DIRECT mode) FOR N - 17129 TO 30000: 
PRINT PEEK (N);:NEXT 

Hil mtn and be: ready to press SH IFT@. 
Look It the strQtn o f numbers until you spot 
the fitst set of 0 0 0 .'s-the end of a prosram. 
look back on~ line so that you can ca)roille thl' 
address of II'M: LSB of Ihe pointer of the lut 
line. add II'M: number o f bytes in tI'M: last linelnd 
add two to Ihll number. 

That will be: II'M: address of the md of the pro
Jr&IIIto be POKed into 166]) and 16634. 

One lUI note: Table I is I ROM codes tlble. 
Miuinl from this table is code ljl, which is' 
(used in shirt 7 REM). A shifl 7 REM is '8 1.7 
ljl . Also, code 181 which islisced lIS " TAB" is 
actually " TA8(" . 

Knowinl the ROM codes allows you to 
~ any command to any command (such IU 

PRINT to LPRINT) wilh II'M: folklwinl pro
arlm (keyed in the DIRECT mode): 

fOIl N _ 11111 TO Jl1M:tf PEEKlN,_ OTH EN 1'1 -( 1'1 _ 41: 
NEXT I'I:ELSE If PU:KlNI -O AND Pl;EKlI'I . 11 ..0 AND 
I'£EX(H _21 _ 0 THEN EHD:ELSE If P&KII'I, . X THEN 
POKEI'I. Y:NEXT:ELSl NExt 

Wheft X .. the old ROM code number. and 
y .. II'M: I'ICW ROM ClOCk numbcf. (Prosram by 
Crail Werner) 

Mr. RoIM L. &=1= 0". 
1155 Woodlud R_ 

AIM ... _, PA 

Don'l Give Me Grief 

In It least two articles you printed an tfTOI' 

that will caUK many users much pier and OM 
en-on! 1'bc Radio Shld: EDT ASM editor/ as
sembla-lisu the IA19H BASIC 2 trill)' potnl 
for a Ready. Thts addrCSII also Jives OM errors 
Ind un~tl es the: BASIC Interpreter. The: 
0072H mtry point .... oru properly Ind will no( 

caUJ( any protHmu. 
I have been usln, it in tI'M: RETURN to BA· 

SIC from our BEEP proaram {lhe return a fla
the beep has been loaded and boou iudf into 
the USR memory location. noc: Ihe subroutine 
return). 

Below you will find a copy of the ~ter I re
ceived from Tlndy. 

"-"'Y A. K1W1I Jr. 
Pl'ftlldnlt K M C S ... ."., 
~tIud,OH 

TMrr ua/Qr M/lrr'lftry point 10 lLU'instm 
of IA I 9H and it is 0071H. A jllmp 10 litis tid· 
dress rttllrns a READY aMi dOD not ,ivr tM 
OM wmr. If you sllould Iwwany /IINMrqlWS' 
lioN. p/NMCOItlaN III at our toll-fm Ifllmbn. 

RtHliQ Slt«k COIffptlur Stn'/c-n 
Iolln I. Snodtrass. Ir. M_,.., 

Please for novices 
like myself have 

some short articles 
wrillen in plain English. 

Fewer Assumptions 

I have juS! received my lint ropy or )'Our 
ma,azine. 

You stl ted thai you wanted rM:lback about 
your linl issue. As I medical schoo{ professor, 
11m usina my three disk drive 48K TRS-SO ror 
... ·ord processin,. wri tin, of seminars and stu
dent objectivn. class desiln and ~hort enter· 
tainment programs. 

I am interested in I(unina more lbout the in· 
ner workinp ofthcTRS-80. especially machine: 
and assembly laltJUlle. However I lind tI'M:., · 
ticla in your fi rsc issue wlyover my head. Most 
of them discuss machine lanauaae methods to 
do th inas with or to the TRS-BO. Unfonunltcly 
the jarlon and jumps of languqe au ind«i· 
pherable to me. Your writers obviously assume 
cvvyone is U sophisticated u they are. Some 
introductory ankles on how to usc midline! 
assembly lanauaae would be valulble. Some in
troductory Il1idn on how to fu nction without 
I;I.55CIle tlpe Ioadinl wOl.1ld be hcJpful. Some 
int roductory articles on jarlon would be' 1'M:1p
rul . What is a huh? Some introductory anicles 
on how to 'CC at the contents of ROM and 
RAM and what to do with the: dati .... hen it 
sho .... s up on the video screen would be vcry use
ful. 

Additionally the problems of circuit dia· 
.,ann m.k~ linle scruc to me and probably to 
most people who wlnt to UK the computer 10 

help commWlicat( with othen and write pro
grams that will run faster . 

I know that 5OfI1Cor this inrormation is in tM 

Radio Shack hardware books, but even thae 
lhe information il cursory. 

In the article on decision·maki", ttN:f( were a 
number of crron thai made the prosram brnk· 
down IS .... rittm. I chanaed line numbcn and 
inst ructions somewhat. 

Please for novices like myself have some 
$hon articles in piain En&lish, lhat ir ac· 
cumulated and placed in I rinl binder will , over 
the course of several montM. e"plain how to 
ICC the most out of my computer. How do you 
use the editoc/ assembler, fot example (1M Ra· 
dio Shack instructions are Iwfull) . How do)'O\l 
use machi!'\( lanauq~? 

I understand the theory of computers. I have 
been ..... ork;na with systems InaI)'ItS anaiyzina 
mL'I.' dit, lind cliniCII aaivities for yean. I 
have I moderlte undcrttandin, o f provam
mina in BASIC and some acquaintance with 
FORTRAN but the inner worn, and how to ac
cess tbm! and UK them, escape me II praent. 

ClIrbiopfIn' M. G. a.nay MD MPH. 
460t T_pkr Drift 

..... c111,VA 

Useful Locations 

A lonl time 110, dUn", 1977, I had JUSt lot
ten slarted in computers. I wenlto the compul· 
er store and bouaht some: rna.pzincs and 
books, QJCf 10 learn more aboul this fucinat· 
inl subjca. One or the mapzincs I bouJht ..... u 
Kiloballd. When I JOt home, I browsed 
throu3h C'lcrythiTll. The Kilobaud rnqazint: 
wu 50ft o f thin Ind the [lble o f contmts wu 
on the front cover. I hated the Iypeface, be
cause all tbe other computer ml'.n ..... Met 
nice neal oncs. So, IIOC: turned o ff 10 it . 

Then. in November of 1979, I was 11 tbc 
computer scoce apin and I picked up an issue 
of Kiioballd. II looIr.ed rcally flio(, WAS thick.a
and the ankles looked Intetestina. I bouahl it. 
After I had IOHm I cltanc:e to read it , I realized 
11'111 this wu a very ,oad mapri.nc and from 
rndinl tI'M: subscription ad, l knew I missed OUI 
on I lot of 100II articles. So I went and JOt • 
subscription to KilobtnMJ and 10 Mkrocom
puli,.,. 

In reprd 10 " Hidden codes and Miuina: 
chips," I discovered $OII"IC other memory Joca.. 
tions thai miaht be of UK. The biJanc is ,,-40BI, 
which is Ihe pointer 10 the end of tnemor} mi· 
nus two. If you have 16K and you haven', re
served Iny memory, then PEEJC(I656I} ibould 
be 2$4 and PEEJC(16'62) should be 121 . 

A nicc ..... y of altai", this would be' 10 POKE 
tI'M: new vaIlItS in those loeatloru,lhcn execute a 
CLEAR. "This is I .... Iy to chlllle the memory 
R.i:e without losinJ your prosram or rcinitializ· 
inl the computer. 16~1 ts 1M low ocdtt byte 
and 16'62 is the hiah ocdcT byte. In 16K, 1M 
127 and 2S4 from above mtaJ1 127.2j6 + 2S4, 
which is )2766, plus two is )2761, which is the 
mmlory size used when no manory is rCKrVI:id . ......... 

6t1W. W.,.. 
M_,OH 



How doa. small ~ncmna compuay that 
neecb-but can' t . rtonl-a IarJe computCT, 
survive in today'. bwineu world with lIraCT, 
c:omputef-cquipped competitors? 

By adaptina: the hobbyist's mkTooomPUtCT, 
The Joho Wac. Company, specializina In pc

trodlemic:al and refinery· related maineerina 
1CI'Vices, did Just tMt-usina the Sl$OO Radio 
Shack TRS-80 u a but. The entire system cost 
undu S5<m, interfacina the c:omPlflY's IBM 
Selectric IItypewritCT u a printrr. 

"Wecouldn'tarrord the laraecomputers OUt 
competitors utiliud, but 'Nt fdllike we had 10 
we idYllltqe of the effidenda, and JUS( 
plain bcttrr job, that a computer affords in 
sptdal tnlinecrlna .pplications," realled 
W .... 

While no computer on the market could do 
what the com.,.ny wanted at III arrordable 
price, IC'YCTaI small microcomputers came 
dose. The hardware was adequate, but soft
wan: was limited mostty to BASIC proarams. 

Available maintenance and a national ftpU· 

tation promPled the selection of a Radio Shack 
TRS-80 compulrr as lhe base of the company's 
c:omputer s)'ltem. 

West's 48K TRS-BO has tWQ floppy disks. 
The first handles" ,(xx) bytes of memory: the 
IotCOI\d handles 80,(0) bytes. 

"With standard software (an EIectrk Pendl 
Pl"0Ifam Ind aeneraJ buJineu proarams), wt 

hive basicaUy the same word ptOCUlint Clpa
bility provided by much laraer rnadtines--Itl 
very modtst price," West t)lplained. 

Also standard are aeneral business proarams 
that cover everythint from Iccountina Ind bill· 
ina to payroll. 

AddiUon&l enaln«ril\& Pfosrams, often un
lvailabk from computer manufacturers, ~ 
specially deYdoped and usually inupensive. 

for leu than the cost ofa pan-limeempioyec 
John Wtst!w I computer system ideal for his 
.mall, technic:alJy oriented busints$. 

Homborft/Computerfest 

A Hamborft and Compulerfest will be hdd 
on Sunday, March 10, It the Maryland Slate 
Fairarounds at Timonium, Maryland. 

In addition 10 commercial tdlibitOfS incl~
ina Radio Shack and Heath, I number of 
saWItr rlIou will be sdlina: software and Ie
oessories. Several computer stores will Ilso be 
exhibitina. ll\e fnl is planned around ' an 
equipment flea market. 

Joltn Wnt: His nttirr J)f.Jtrm C'OSlIIMhr n,ooo. 

Speakers Khcdultd include Wlyne Green, 
publisher of 7J Malf/VM, Microcomput jn, 
and 60 Mkrocom~tin,. One or Green's two 
public Ippearances in 1980, he will be Iptlkin. 
IboUI mlrket ina ideas in microc:ompulina. 

For mort: infonnation contlct Joe Loc:hle, 
21)6 Pine VaJleyDriYC, TImonium, MD 21093. 

Children's Program 

Compulers are for kicb-Itlcasl that 's whl.l 
tht 10 students It the Woodland School in 
Spotswood, New Jersey believe. 

Studenu in ar-dn four throuah StYen, have 
bmI writina their own !)roaranll coYerina 
tYerythinS from aeoacaphy to araphlca on I 
Radio Shack TRS-80 microcomputer for lbout 
I year now. They an: pan of an advanced Stu
dent PfOlJ'am that obtained I TRS-IO in Jan
uary of 1979 wilh larant from the New Jersey 
Department of Education. 

Now II lhe request of teadlers within the 
school, the students arc CfQti", and writillJ 
computer proaramJ for use in tke cl.auroom. 
The proaraml Ite desianed for vades one 
thtouah K",n in mllthanatla, .M)CiIJ studies, 
science and laniuqe arts and 10 prepare SIU
denl for quizzes. 

The students II Woodland School were 
filmed recently for Ihe syndicated children's 
Ielevision proaram, Kidwotld, I chlktten's pre> 
aram desi'"td to rive younpters In opportun
ity 10 report what il aoina; on in ttldr world. AJI 
idw for Ike content of the PfOlJ'am are sub
mined by tbe younplen lhemsdves. 

Aecordil'll to Iheir instructor, Laura Zan, 
"The TR5-80 I'q)restnu I challenae to my stu· 
dents because it is somethina new in learninil 
I nd promotes Cfftlive Ind loa!CIIthinkina. Ev. 
en slow learnen can benefit from wi", the 
TR5-80." 

Software Cataloa for Mod. loU 

A softwlre cltaioa for Rldlo Shick', 
TRS-80 Model-II computer systems describina 
accounts receivlble, IttOllnlS Plyable, ameraJ 
kdaer, payroll, inventory, rental manqanent, 
or<Sn entry and I variety of finlncial and 
mlthematical Pfocnms is Inillble from NI' 
tional Marketlna, Inc. , Holly;yood, FL. 

The proaflms operate on I 64K Model II 
with buill·ln disk, They are priced from SIl to 
SIOO. 

The Cl.tlloa is offere:1 free , 
Readen Service ""'170 



Index Sequential 
Access Method 

An Index Sequential A~ Mdhod for con
troll;", business applicalion files on diskette is 
available from JohMOCl AuoOaln. Rtddina. 
CA . 

The ISAM 5)'Stem is a Jrrics of ,ubf~nine5 
the IlSft" includes in his pros,ram. Calls 10 theK 
IUbfO\lIina; $tOft or rtuico.·c dati by rdtrenC
in, I by field w'ilhin the: record. An addiOOnal 
Sf( of utility Pfosrams aJktws the WCT to crCl.te 
• new dill file Of to reorpnizc In old one. 

AIl ISAM files arc supervised by the TR.S-80 
Disk Opcratin, Systm'l, Ihcrclly providina 
standard space allocation, directory. copy, kill . 
backup and pu5word KI'Vica. 

Any record fidd can be desiJIUIlcd a$ [he key 
flrid and all subsequent adds and rctr~·es arc 
~ on the content oflhis field . Records can 
be: added, updated or deleted 111ny time and in 
any sequence. 

Thc s)'Stem a1IoWl up 10 I' (SAM files 10 be 
open ilmultancouily. ho",,·~. memory reo 
quircmenu for such In application would be 
Wlc. 

Readen Snvia: ., 174 

Control Your Peripherals 

The TRS-80 Bleadboud, . hardware device, 
Ivallable from Group TechnoiOSY, Ltd ., 
Check, VA, allows the miaocompulcr \ISU 10 
des.itn cwtom interraces for hh pmphntb, 
The n5-80 Breadboard axllains bi-diru:tMm' 
AI data bw bufrers, I I. probe, I soIckrlcss 
breadboard, .nd an daht-ckvitt address de
codn tl'llt can be used fOt" dlMr accumulator 
110 Ot" lIlmIOfY·m.ppcd 1/ 0 . The usn can $C' 
Iect: not only lhe mock or oper.tion fOt" the 
device addrOli dcrockr, but also the four Ot" 
Iwth't mosl sianiflCant biu of the dcvict ad· 
dress. 

'The BrUodboard alk>'4'5the usn to communi· 
calt .. ith conlrol si,nah in the mil;rocomputCT 
POe readily aca:s&iblt. It can be Il5Cd ""ith "K 
Levd II TR£.80's up 10 dual r10ppy dis.k 48K 
L,.e.'d II Sysftms. 

A 19().pqt 100Ibook by Dr. Jon TIlus, 
TRs-.tO '''/"/ori"., instruc'IJ the Hrtadboard 

usn in the ronslruct;on of dtvitt address 
dtaKkn, inpul poru, OUIPUI pom and 
!)'lKhroniulion sicnals. H,rd""ut inlCTfaca 
and sofl ..... re lisrinp Ut sho'a'n fOt" AID and 
D/ A convtrttn, proar. mm. blt 1"ltff.ct 
chips, data~, .t,..ffK liabl t'OOlro{lCT.nd 
• mJita! k>cic lestn. 

The lal inchlCki 18 Opnil1knlS 1"'1 can be 
JlC'I"formtd by the USC1' .ith ctpo;ted results. All 
~mina is dont in BASIC. 

Thc TR5-IO Breadboard ts " ,.il.bIt as • 
pans list and instructions fOf S],oo Of IS a kil , 
Kil prim ra~ from S2~ 10 S250.OO. TRs.M) 
111l~/odll', Boot I, is priced II SI.9'. plus 
SI .OO shippina and handlina, 

Rtadm Savitt "", In 

Level II Guidebook 

Dr, Darid A. Lien, .uthOf of the TRS-80 
Uwr's !tIrlnlHlf, has rtleased LNrnj"I Ln'd II. 
I fuUy iIIustr.ted auickbook crtlled specifi. 
cally for u.stn or the L.cvd II TRS-80. 

Thc book, dirtaed lo .... rd lhe novitt, 01 ' 

amines all Levd II BASIC beyond Lcvtll "'Ith 
Sltp by sttp Ippt'OIcia covtrin, special chu· 
acttristia. 

The: manual txplains how 10 use ttlt editor. 
dual CU5Cttt opttations. tht upanston inttr· 
fact box ,..jth the real· lilM clock, printCTs and 
0Ihtt' pCTiphCTab. 

LNrII;". Ln'd II com SU," plus St.'" 
post"t .nd handlina and b u.ilablt from 
Composorl. San Diqo, CA, 

Readns Sto'itt "",118 

Checkbook Without 
Tape Record-keeping 

Manhattan SOft .... rt. NC"W VOfk, NY. ~ 
rdastd its latest prOlfanl. Chttkbook PluJ, 
which providn a ontt-.-month soIulion for 
cha::kbook and bank·S!au:mtnl reconcilialion , 

The usn tnlttS his chtckbook balaIw. 1M 
bank's baJanct. oulSlandina chc'Cks and bank 
charCes 10 check hb own balance apinS! dlt 
bank' , fi,ures . A special .rilhmttic-ctl«:kin, 
S«Iion with opIionaJ .utomatic ptr-chc<:k· 
cbarlt insertion ,'CTiflQ taCh intCTmtdialt 
boIantt. 

If fiaures don't qrft. ttlt prOlfanl ,ukies 
you throuah pouibk trTOI' SOUfCCS. 

The cost is 59.9'. 
Rc:adm Smict ... 179 

Custom Furniture 

Custom ... ood o frJCe furnilurt providina 
maximum ... Ot"k 5urfact with ac:a:uibility, is 
avail.blt fOf Itit TRs.80 microcomputCT sys
ttm from AVS. Alviso, CA, 

The: unit fit s into ttlt COfnn and m.tes with 
an optional printu/ typtWrilCT platform or 
Itorqe hutch. 

All TRS-IO unilS, Ihough built·in, simply 
drop into place and do not r(Quire any mount· 

au/om TRS-80 C'Obi"m 

ina "'rd ..... rt or tools , 
Tht "andard unit holds the monitor. cu· 

$CUt. kf)'board .nd ctpansion inlCTfact. ~ 
lions .rt ,,'lilabk for mountina tht Kl'ecP 

prinlCT andlor di1k dri,'o . 
Readcn Sto'ict ... 18] 

TRS-80 Microwave 

IntCTactivt Micro ..... tt. Inc., St.tt Collqt. 
PA. is dC'o'dopin, a libr.ry of Radio Silack 
TRS-80 SOftWlIt. Thest includt Iht folk>wina : 
Basex CornpilCT. an talY-lo-ltarn lanauIJt lhal 
runs up to 20 limes fastCT than BASIC (5U + 
SI (Of 91·pqf manual); MirrOf.)'l •• prnt in 
""hich ttlt USC1' flashes rays of liabt into. black 
boll to localt hidckn minOfs . .. 'hich liabl up 
and rdlttt ttlt rays ""hcn hit ; a Compact 
Graphia inttrprtttf natn ,raphic dnians 
... ilh a ,impk: $CI of numbers; • Lunar Landtr 
Simulator provida rcaJ·timt simulation and 
control o f , lunar module; Baule"M1. , rtll· 
lime ,Itnt tn.tMina IWO playas 10 attack tach 
Otl'ltor 's foccn . The numbtl', Iypt and s4t of 
blule pi«cs can be spccifw:d by ttlt pll)~S. 

All oflhc5C prosramsoptrllton .16K L,.e.'d 
II TRS-SO and $CII fOf S7 ,9" a.ctpI ~ noted, 

RcadcTs Scrvitt ... 16~ 

BASIC Protection 

Dall Associates. Framinatwn. MA. has rto 
Iused , pr~m, Unlisr8. Il'IIt ",'iI!IUtomati
calh' prOt«t BASIC programs against un· 
,ulhoriml modifICation. 

It runs on a sincJc disk s)'Slmt "" ith ]2K 
mtmOrY ano ilUCfU hiddm ptii",tXdi and 
cop)'riaht nOl icn 5Ckcted by Itit u~ iO tht 
procram cannot be lisled Of prinled thouab it 
can sIm be RUN , CSl\VEd, CLOAOtd, dbk 
loaded and disk sa"ed as uw.1. 

Oplions pennit unJistin, .11 lines. or tach 
n'th lint , Of specified blol;ks o( lint numbers. 
Thi, prr>gram can also tit used 10 rdisl a pro
t«ted proa,..m provided thaI the pus ... ord is 
known. It can rdisl tach tine, or blocks o( 
Jpeci rlC'd lint numbm. 

80 Mlcfocomputlng, March 1980 • 11 



UnJisc8 is provided with an inJlructK>n man
ual and three copies on cassette rOf SI9.9S 
postpaid. 

Readen Scrvicr ",166 

The Pencil/ Pal 

MicroComputer Spccialisu, ElkiN Park, 
PA, has rdeasecl PenciVPailo be used in con
jullClion willlihe El«lric Pencil . 

With PmciVP.1 you can .ulom.deally 
Rlerae your Idters with an MSdrc:u file and 
lPRINT them. 

Pmcil/Pai is compatible with !he lowercase 
modirlCalion. One or two rldds within your ad
drels file. even area oodc5 or zips, may be used 
to sdect leilers 10 be p-inled. 

The: provam costs S)5 . Send S5 for docu· 
ment.tion only-deducted from purchase 
,"". 

Readers Sc-rvicc ", 1!1O 

Slorage and 
Retrieval for TRSDOS 

ISAR is • BASIC dat. base manqcmmt 
sySlern thaI usa TRSDOS random file struc
tures and the limited TRS-IO chainifll tech
niques. This means YOl.l only l\alft as much of. 
prOVaJft in memory as necessaty. 

ISAR coNists of six modullClthat create DIy 
number of new files, define aU dements within 
each file and manipulate them KCOfdiflltO I 
menu. Files are sorted with ShelI·Metzer. 

ISAR is .vailable on cassette rOf SIl.9S or 
diskette for S16.95 hom The Altern.te 
Sour~. LansiftJ. Ml. 

Readers Scnia: ",181 

Income Tax For The TRS-80 

This book contains more than 40 1979 In
come Till proIfamJ in 100 pa&1CI rOl the 
TR.S--80. 

Most of the P'osramJ are for LPRINT and 
severll UIow how to conVert these to PRINT 
only. 

Provarm cover chiki care, pcnonal rei
cIcnce, 1PCCilii00yur averl&int: and u~y· 
menL A chapter is devoted to t.I.X credits. 

The price is U4.95 and is available from 
Gooth Software, Louis, MO. 

Readers Sc-rvicc ", 182 

Clock Modiflcalioa 

Mumford Micro SyttaftS, Summerland, 
CA, has rdc:ased a new dock modirlCabon for 
the TRS·$). The SK-1 )-Spced Mod is a sma1l 
circuit board with five intqrucd circuits which 
can be: mounted inside the keyboard unit Of ex· 
ttrnally, 

It inkfTUptS the main dtIek line to the Z-«) 

and allows switchina from normaispmi to • SO 

20 • flO IIlcrocomputlng, lI.fell ".0 

peroml increase and • SO percent dc:acaK. 
Switchiq is controlled by • louie Of by to(l · 
ware. 

Disk users can add • control line to the ell' 

pansion interface 10 .utomatically force. re
turn to nonnal speed al any time. This dimi
""tes lhe need to wrile spt«I commands into 
your pn;lIfIIn5 or modify theopentiJlas)'Slcm. 

An LED indiaotlCl when the computer is not 
at normal speed. 

The SK-2 comes as.sanbled and ready to in
still for SlA.95 (plus .15 postap). Only (our 
connections are n«euary to the computer. 

leaden Service ",173 

BUJiaas-Aldes 

Occupational Computifll Company, Inc., 
Woodland Hills. CA, has rdeased its businm 
aides ))'SImI. 

These accounlina and rnanqnnenl pro
pam! include: Accounts Receivable, Hillin, 
and Inventory Control. for boIh manurlClurin, 
and rutishcd ,oocb; Accounts Payable; P.y
rol l: Oicnt Accounlina. 

Prices ranae from SJSO 10 SI~. 
Readers Service ",168 

Color DIsplay from Percom 

The Electric Crayon, a compultr-opcrtlled 
color l1'phic;$ ,enttator/ controller from Pa
com O.la, Garland, TX, is deslped to 
amcrate co&or displayt on either. TV set or 
monitor. 

The Ekc:tric Crayon includes iu own ROM 
oper&tina s)'Stem, EGOS, that .a:qIU Jinak
character commands dir«tly rrom a pa.ralki 
ASCII keyboArd 0' ~OIfAM-JffIttIIed com....... 

A K1f<Olltainc:d control compuler, the Elec
tric Crayon provides IK-byte o( on-board pro
... am RAM, an EPROM chip and a 5eCOnd 
dual bidirectional I·bit port fOf peripheraa. It 
has 10 display moda- an alphanumeric'$em" 
....phic:s mode. a ru,h-dmsity $emivaphics 
mode and eiJhl P2pNa modes. Up to riahl 
colon can be IffoeJI.ted. 

The El«lric Crayon me.awrlCl 1·Y! inches 

hi&h by'J inches deep by 11 inches wide and sells 
fOf S2-4'J .9S. 

Other options include: 
BASIC IallJuqe color ar'phics prOiramJ on 

minW:iiskette. 
A. )4..condoctor ribbon cable to interconnect 

the Ekc1ric Crayon to the TRS-IO printer pon . 
RAM chips for adcI ina rerresh memory (Of 

hiaher density ..... pMc modes. 
Readers 5er'vke ", 169 

Machine Language Sorts 

A mach.ine lanauaae Generalized Subroutine 
F~lilY r(W the Model 11 is .... ailabk rrom 
RACET, o.-an~, CA. lu ful'lClions inchlCk 
multi · k.ey/ muhiv.ri.ble in-memory SOrl . 
multi· key character strine in.memory sort, 
USR PEEK and POKE ca~biLity-both byte 
and word and (fld! ar,ument. The subrOUline 
will compress and uncompress data, IJ'IC)\ft it in 
tMocb and propopte across arrays. 

The subroutine will sort 1000 dements in six 
seconds .nd carries up to IS arr.yt tocethtr 
with multiple mixed ascendinaldc:sttndin, 
.",. 

The COst is S~ on your OOS diskdle. 
Readers Serviot ", 172 

Payroll Program 

Smlll busineua with TR5-80 Mood I Com· 
puters can now utilize Dati Train, Inc's P.yroll 
ror IMi, dual mini~iU 321( ')'Stems. 

The OTI Payroll IIkrws SO em~ per 
diitflte and runs in III stales wilh SI.te, feclcra.l, 
and local lilies and employ«: records set by lhe 
1I$tf. Other (eatl,lfCli incll.lCk: Monthly, quart"
Iy, yurly pay and hoor records; recordiftl or 
handwritten (.fta the fact) c:bccb; departmen
tal rtpOrlin,; maintains W·2 and 941; spetiaI 
reports for clcpanmenu, unions, eaminp, Wl . 

Fbed prosrvnmed reportS include: Checb 
and/or stubs, rqister . journal, emplo)'C'C list! 
records, maili", labels and others. 

The prk:c i~ Sl)5 and is '\'ailable from Dal. 
Tr.in, Inc .• Grants Pass, OR. 

Readers Sc.-vk:c ", 175 

Po .. er U"" FBI .. 

To eliminate mosl of the sensitivity or the 
TRS-8O to po'WU line noise and reduct iu 
tdevision interf~. Pucom Data Com
JlMY, Garland, TX. has introduced. simple 
pctMr line fLlter . The foUowina materials are 
available rrom Percom and (acept for the 
filter) most hard..-.re .nd docItonic stores: 
Corcom lOR) EMI F'dta 
l-wire pctMr cord (8dden IIm7B) 
Power cord linin relief (H .U. Smith 19)9) 
117 V K Sockfl (H.H. Smith 1~10l) 
."x lW' x 2'10" Minibox (Bud CU-210)-B) 
6--32 matJlint $(few and htIt ftuU 

Reackn Servk'e ",16) 



DISCOVER THE MAGIC OF WORDPROCESSING 
AND TURN YOUR TRS-80* INTO 
A VERITABLE "OFFICE WIZARD" 
WITH A "NEe SPINWRITER" 

NEC5530 
(CEtmlONICS VOl 

What makes NEC your best typewriter quality printer value? 

1. The one and only print "thimble." SPINWRITER'S DURABLE (up to 30 
million impressions) and unique reinforced plastic print element. Up to 
128 characters per print element, with a wide variety of typefaces to 
choose from . 

2. SPEED and RELIABILITY. The SPINWRITER gives you up to three times 
the speed of IBM "Golf Ball" type mechanical printers, along with the 
advantages of a true electronic output printing device. 

3. HUMAN EAR COMPATABILITY. The low pitched strumming noise made 
by the NEC Spinwriter won't leave your ears and nerves aching after a 
hard day's use, as Dot Matrix and mechanical printers tend to. 

THE NEC SPINWRITER 

IS FULLY SERVICED BY NEECO. 

NEC 5530 SPINWRITER (pI~ compatible to TRS-80*) ........ $2495.00 
Word Processing Software' Electric Pencil .. ....... .... $ 100.00 

Call or Write today for NEC Specifica
tions Sheet. (Specify TRS-80*) 
*TR8-IO II. Trademllrtl o' T_ndy Corp. .,.. '''3 

~~~ NEECO Mon-F,' 9:30-5:30 
Ma,terCh.rge & 

679 Hig"land Ave. Visa Accepted 
Needham, MA 

'="" 02'''' (617) 449-1760 
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Instant printing/instant pricing, use a computer 
to impress customers-and give accurate quotes. 

Printer's Apprentice 

RidIanJ 1JGma 
IjJJS. G~ 

Siotu F.ns. S. D. "lOS 

One smaU-bwiness aA)lialrion, where the: 
microcomputer has proved errectiye and 

COlI cfrlcicnl is 1M print lndUSIry. llIere Iw 
been VI astound!", rtvOlulm in this field 
prompted by the: devdopment of lbe "instant 
IWifttilll" Of " quick prin'" business. 

Aocorclina 10 PriIItu., / tttpf't:S.Siotu, III in
dustrial trade journal of the printinJ wotld, 1M 
quict. print busillCSll hu made ~ 
printi", .... ailabk to many busincssb and indi

viduals who had prevklusly been Inin& of rICe 
~ and copyina: mad\ines. "The tnIC-

azine also pointed out that the Iya. quick 
print plant in the United StatlCllast year sroucd 
an avmac of SI7',OOO. 

A new probkm mIerJCd wilh the drvdop
men! ohbe quick print plant and it in problem 

that can be raoived throuab the: \lie of lhe 
microcomputer. 

v_..-
While each smaU print mop has iu COWIlcr 

pria: sheet, JiYi", CUJtomen prica for jobs 
that requ.i« 100 or jOO copies. the: smaU OrrKle 

staff is oftm perplexed whal uked to quote I 
~ lbat is not (XI the limited price $hccI: . II is 
an arca wheft mistakes can be (O$I.ly, and • 
small printer can fUM1 that he hu made. com· 
millncnt oa • bid while omiuina; an important 
COIC dement. 

, 
NO 11\~ ~OO' I !X:t<'T NEED " PRlNTl>Ib Qoon;-

I'''' JJsT TIl~"'b "Ttl FIND" OAT<: 

FoP.. sA.~'f NItJt\T!" 

22 • 10 IIk;rOCOmPUtlng. lI.rcIt 'NO 

.. rr ~u. ~~ 'IIiIO 
'OJ'r f$ ~.:! . , 
~f? 

One smaU printer reccntlysubmitted I bid on 
I difrlcult printi", .lob wllic:h was S400 IlIICkr 
the no! hiIhat bid. He won the bid, and real
ized that he had fOJ)Otlcn 10 include his print. 
inI c:osu fOf lhc: second side. 

If lhc: unaIl printer JtOl.$CS the csti~ed 
'1 '4,0X) I year. with lone percent errOf fKCor 
he could easily lose Sl,OX) I )'nr--ftW)I,IP to 
Ploy for I small computer systbn. 

The prOlTam for ISmail qukk print UIopcan 
be relatively simple. It includes instant aa:cu 10 

I price schedule. By writina: I prosram that asks 
for aU data rdalina to the printifll COSlS, error 
byomiss.ion is nell to impossible. 

Secondly, Juch I prOSTam offers the pubUc I 
rlir print pricin, policy. 

As I ,ood bwineuman, lhc: printer should 
know his rrud overhad, how many c:oc:*s he 
can prodllCC in one hour and his pt.ptr costs. 
The only othrr variable $houId be the number 
of copies needed. With aMnputeriml printina: 
prica. the customer is &$lUted that the prict 
&iven is accurlte and fair. 

1bc instant printer tries to tum around his 
printina bU5intSl within one day or two, II the 
most. Instant prinlinl. nectUitates iraWlt pric· 

ina· 

""-Our pricina proaram is dtsiped f(W the con· 
vmitnct and Il$C of the walk·in CUSlomcr. It 
can abo be uled by the staff in quotina prices 
by phone, but th. public is tttfOUrq.ed to we 
tM l)'Stan. 

Since lhc: unil Jill UMUended in our lobby,. 
routint is used to kIct oul inappropriate rt
sporua throuahout the prOlflm. GOTO lOX) 
dears the SCtem and sends the proaram to an 
mdkss 1oop, ldU",the UStI" to call 5OIntOfIC for 
assistanet. Ftw know how 10 BREAK out of 
the loop and the computer keyboard rtmaiM 
locked 50 that lht usa caMot to)' with the 
mKhinc while waitina fOf • dttk . 

Tbe two moll important variab&ts in cktcr· 
minina the price of I printina; }ob Itt the 
numba of copia, and the size and quality of 
the paper lIock btina used. It is also important 
that the busints&man dctumlnt his ovtfhcad 



and the c:ost per t~ of printina a job . 
Une 55 sets the: press run (PR) at S7 per thou

Mnd copies fOf O'iCThcad, Thai ti,Ufe "aries 
with each shop dc-pcndina upon itaff, rent and 
OUlpuc . 

The PfOIl'Im bqins by ukina the USCT . ·hat 
kind of print bid he ncub. Une 210 sends the 
prOJrVll 10 the routine $deded by lhe USCT _ 

Thc most a>mmon selection is $hc(1 fed 
prinlina. To cktmninc the price, the proaran'l 
needs the number of copies, the sltt of papeT. 

w~hCT it is 10 be printed on one side or IWO 
and whcthCT I surchar,e fOf COIOf $lock (pipeT) 

should be added . 
Usina I minimum order of 100 copies. line 

3 )0 likes the value o r Q (quantily)and converts 
il to a minimum of )00 copies ror the: purpose 
of bi llinl. BecaUK differmlstocks will vary IC

cordina tosilC', lines J90 lhrouah 410cktermine 
Inc: pape:r (PAl costS. If a prinlCT Idds a pcroen. 
tqe 10 his aaual costs, Ihis is the place: to do il 
50 thai il is included in t hc tinal billinl. 1f )'OW' 
pipeT cosu 10 up, a simple edil of thac: linn 
adjustS tnc: prosram to the: intTcuc. 

GOSUB lOOO uks . 'hethe:r the: order is to be 
printed on one side Of two. I f tWO sides are 
nccdcd, a sccond plate ctw-It is added (I...int 

ZOJO). the: pras I1In (PR)udoubltd (Line 2040) 

Our pricing program is 
deSigned for the 

convenience and use of 
the walk-in customer. 

Ind I 10 per cenl chlra~ ;~ addM In Ihe piper 

COSIS for waste and handlinl. 
GOSUB JOOO determines whethc:r the prinl

in,job will be run on 201b. whiteor 201b. color 
stock. The Idditional markup in OOSUB JOOO 
fOl" color piper by silC', !iC'CtTlS 10 be an industry 
standard. l1lt prOJram adds ~ per hundred 
for'~ II; I I and &ddt 75e per hllndrrd for 8 '/0 • 

14. This may vary with market areas and 
~uld be checked locaUy. 

Otlcl I ' I Pt-k-c 

The main aliorilhm in line 470 t'iJures lhe: 
cost (e) u the: value of the pla!e (variable W at 
52 cadi). plw lhe pras tun (PR) lima M (lM 
number of copies coo,·uted 10 a lhow.and or a 
fraction IhCTc-on. plus the ~ CORS (PA) 
tilllQ M. plullhe: surchartc fOf color SlOCt. . 

The proarlm (hen asks for bindery $Cf\·kts 
in lines ~IO-no. Foklini. SlapIi",. roil&lina. 
paddina. C\lltina and d rillina arc all included in 
the: offa and lhe w.ct)C1ccu the JCl"Vi« needed. 

On occuion, lhe t tutomn needs his OI"ckr 
folded, COlilled and 5lapied. The prOJrIm of
feu the C\lSlomn multiple bindery services by 
100pinJ thrOUJh Ihe , eleclion untit the 
C\lstomer enters I response 10 let Ihe computer 

know thai no olher SCl'Vicn arc nceded. The 

H noJ 
u ,11;111'1' 
11 ' IIUIT 

IIELlD. 

Program LJstfng. 

' 1 ,11;1., " ' CAli ..... SWU 1IOr.- or 1(11' O\lCnlOtlI AIlCUT ,,,r. ZIIG 'II:I ( U" 
tI ' " 111T " Jun ' OU.OII till INITIflUCTIOIli, tllTUJIIIC TIlE '_U 1lLS_"_. 
l .. "'lIlT ' 81 RlU TO l iT TIle 'DlTU' U'I' ArT':'" cc..nCTII'G tAtK ""SW EII: .· 
III Pl.ln: Hilt!' ·,Ott .. IiCM lTD! IfCII.ILD YOU I.llE ~ 'II:I CI ooo-TU" 
n l "11"1' • 11 ) Qf"$U ''-lIlT ING -- $liEn reD' 
III nll'-T (2 ) 0IV£1.O'U · 
In UIIIT IU 1U1l1C1I (:AII:DI ' 
~,. ''' l IlT It , CAli_LEI. IlUllNtU 1'0IIII1-
1" nlln' U, " 'UtTTI .G" 
Ut "1In' j" GItJI,.I C AIITS -
III UIIIT Il, COl.Olt " 'II"I'IIOG ' 
I n nun' II ) ~U ... • 
1 .. UPU'T I. , Ir 1..1 0 11 ~a TIlt!! Ie .. 
lit 001 ~ OO'T'II lU ...... U .. . U ... I ... I .... I ... ," .. 
2H CWi! 
2U P11111T - ~LL p~,u I. 011 U 1.1, WHITl _D-
111 '1I:1In' , ,II:IIIT ' ANSWCIl IY D'TU'IIG THE CDUI;CT IIU l'OIISE AND "iT 'nIE" 
2 .. PII:I'" " 'QOTU ' «n. " 
291 .. , ... , .. I .... - _ "-,-,,y CO'I .. DO Y(II W ...... , · 
I n IMPUT 0 , I' o.t n£ll un 
)II I' 0 <1 " nEil o .nl 
121 II_Ql I ... 
I I I .. lIlT " 
l U '1I111T n. "IIIT • 
I n nlllT " 
n l 'MP\IT I 

111£ 

'" '" '" )II tr 1.1 011 l>J TIIeM 1111 
)11 " 1.1 '!'lIb Ph', ~ 2 
"I " 10 2 TllCO .A' .,ll 
411 I' I"J TllCO .A.Il.U 
' ~ I QOSUI all 
4" <iOSU1 UII 

.APU IlQULD YOO 
I,~.IIJ· 
•. ~ • It J ' 
IIln ," 

". C • II • I PIl • " I • I PA • II ) • " u. C • IIIt IlC •• 'U , " I U )/l .. 
UI CU; 

'RI In' III(; OIlDU 1111.1. C06'I' S ' IC ~ .. 'llll'T.~a. " YOlIII: 
~ If 'II:IIIT, P'UIT • 
~lt PIlIIIT -

(X) 1'00 II! tO JlIODUY . U .VICUJ· 
II) Its · 

~ Jt "lltl' - 12' 110 • 
~u U PIIT • 
~ Sf lr p. , 'nIU . .. 
~n Plln • 'nIAN. l OU ..... D WAVE A NICE DAl , -
~l l '1l11lT ,QOTO fl. 
lill CU 
UI PIIIIT - 'nIE ,OLLOW I NG IEIIYIC U AIlI- AVAIL .... C _''nI '1'0011: 
n • • 1l11lT· ,1I111T11IG OIlOU _ ' Lu.st tlfTEII: TIlt IfIII!B U or' 
U' lalllT - n t SUVlet IOU !<Etc. -
U' '1l I IlT I Pll:I'" TAI IUI ''''11.', TAI I~II -cor.B. 'I'~'" TAI I ' ~ ' · CIIC.", TIlI ( ~7t ',n I .. ' 
,,, PlI:ltIT , . I ZIIT '11 ) rOUlI NG ' , TU( U ) -'LII- ,TAe (~.) - , .~I -Ii" ',IIIT ' 11) ST IU'L1HC': (\Il SoIfIN,l' "1","~IN(; ' ,T" 'l HI ·n ... · , To\I 15'1 .$i ... . 
"I UIIIT 'Il l COI.~ATtJl(; CDPIU',TAI( ' 51 ·U ... · ,TABI~IJ . , .~I · 
,,. PM I "" '141 PADDING - U.UA~I.l S. COPIts PU ""O' , TAI ( 45) ·'l ... · , U' (UI " S .11 " 
711 PII,.,. ' (~l CUTT ING· 'Ell see (OPl U', UB ( ~ \' ·n ... · ,TAII~1l - $ .15" 
71t UI,.,. -16) DR ILLING - PER itOLt ' ,TABI4 S1 ·Sl ... · I TABI~1J '$ .15" 
H , "lit!' '. - - - • - - • - • - - - - - - - - - - - - - - _ __ ___ • • -n. IMP\I'I' G 
HI 0tI G OO'T'II nl,HI,l1f.?lG,Jta,II' 
lSI r •. s ,1lO'I'O'" 
7" ,.) , IlO'I'O III 
nl ",S IlO'I'O Ilf 
, .. r -.l 1 GOTO 11. 
?tv r ·.l , GOTO I " 
II. P • • H , OOTO '" 
. " a " IO/l II • " 
I II 11 1 <' TMU .. 2 
II. (1.$ 

U • • 111,..,. ' YOI/II: Pil i "'I" C05'l'S Al E ,", ( 
IS . B·UlT lla.,,,S\ o l ll l/ln 
UI .. ,,.,. ' \'QUI I INDEIIY COlTS AlE , . ,I 
n l PRI,..,. " (1111 TO'TAL J OI COttS $", IC. I' 
UI ,0 ((" D' ·.n 
U' T. I"" IIT· . • I\, · ' " I/III 
'" '"'ItT - 1iAL.t:S ':'Alt , 

, . ,T 
' If .... ( . D.T 
"1 n, ,.,. ,nlllT - TOTAL, , ' ,\! 
'll "IIIT,"IIIT - 11 YOU ICtD IoIIOTIIU '1lIM I" 0U0tt "I ' TIlE ' 
9 41 .1l111T • ' D:TE.' .n.· 
ts . I MPUT I ,CU,COTO " 
' "I CLI 
1.11 ,1l, toT U1 •• -
IU. ' 01 101 TO ~ .. , 
IIl1 '~' ''' ''1l111T • 
114' '01 bl TO ~ .. , 
I I ~' PIlIIIT , PIlllrT • 

'1.'-"$1 CALL ~(MIE 
MUT. 

In' NIIOIlY 
MUT' 

1M. '01 "1 TO Hll IIUT • 
111. "UrT , Ul'" -
lit. GOTO lit. 
lU' '"'NT - 00 I OU "'AlIT II Pll:IIITIO 011 , "OC 0 11 2 , -
1111 11I'!7T I 
21l . 11 s ., 011 1>2 TllPi ' "I 
lU' UIIl ... 'IWII;U TII~ COlI'!' or 'nil '!.ATE ~T 12 ... 
lU' ",. 5 ' 2 
2141 I' S02 1'!I[1I 'R_I" ' !)l Ir S- l 'nItil 'A ...... j .A · .I ) 
21St lETU~1I 
l .. t '"iNT ' 00 100 "'AlIT IT PIlIIITEO 011 COUIUO P~'UJ' 
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In. ' Ill lIT II) JEIi ' 
1.21 '~IIIT 12 ) NO • 
lll' IIIPI/T II , Jr 11._' 011: 11. >1 MI EN III. 
3U. I' 11- : TIIEII 11.-" I' 11_' TII~ In. 
l"~ ~Itft ' " eoo.'U'TU "'ItCMAII"E '011 COUJII I'f\~n n "liE '0. 
l'~' IF ._1 TII ! II .-(fII · 5) 
1.U I ' J_l TII!II h l ll'''J. ~ 1 
l.a I' S_) TH ! N hUI'II ) 
ln, U'ftJU 
"II l U .. , [IIVELO PE 'IlICIII(; 
""CIoS "1' '1111'1" • _ ...... , ElllYU.Oru DO 101.1 IIno? ' 
UH nUIT ' IDU! TO rus. SET U', IIUUIYII oatIU: ~ ~" nusn' 
til. 11I PU'T II , I' II,. T1IDI III. 
un IF 1« 5 11 TMU 11_511 
tlU fII_ II/ "" 
,,~. PRl li'T r . 1l11IT 
U .. ' 1l11i'T • 
4111 'Ill lIT 
U .. "lIlT 
Uti PUIIT 
till "lIlT 
4111 .. lIlT 
41U 1/lPU'T I 

'IIIIAT s in ..... 0 11IrD 0 ' EIIV!LOU 00 '(I) 
II ) . ..... LL. lI4 "un 'U.III ' 
Il) $IIALL' lI' win ''111lI0II' 
OJ 110. II win 'LAlli' 
1'1 110 . II IIItln "IIIDtRI" 
( 5 ) 110 . II COLORED n'OCI( ' 

(6) OT1IU • • • • 

till Jr I _lOll ' ) 5 THtJI 1111 
un lEII • • , COIIPUTEII IiUICIIAlC£ I'OIl DlVCl.oOPE S1"OCI[ '" 
u s. Ir ' _ I TH~ !-I.ll 
u .. I. ,_2 ,.K .... C.I." 
4171 IF • • j TH Eil £'1.5' 
UU I F 1 _' T1IEII EoI . H 
'UI 1" _5 TIIEN E_) . S' 
'111 '1l1!IT , '1l11i'T ' DO tOO IIt t D TlI'EItTTUIG 011: IS TIlt corr CAllE .... nAIl'l l ' 
UII ,un ' ( I I Tl I'tS tTT I JIG ICtDW· 
Hl. ' 1l lIi'T • I I I CAIIt'" II.UDJ COP! ' 
Ul. 11I PU'T D 
Uti I ' D_.1 ".tll D, . 
U,. 11 e>o l ".EII D. S 
06 .. c.z. n ' fII ) ' 1'. Sl 'lI ) ' 11 E'II I 'II ) Oil 
U1I C-UIT ( IC' .'U I 'IIl I" " 
' 111 CIoS,'' ' lITf SIS. ' T1IE COST 0' PU IITIIIC tOOIl Dl Vn.oPE' "ILL IE S' ,C '1" CO'I'O ' li 
4511 lEA .. , 8lISI ~!sS CAR li IIOUT' IC , •• 
HIl CIoS 
HlI PRIIiT IIUS I III SS CAl DS ' 
t H . ,IlIIIT .. [ HAVE A IHOE IiELECT IOli 0 ' 1IU1 1!eSS CARIIS S·UIlTIIIG AT' 
HU PRIIIT $ • • tI ,011: 511 ' 
' ~S l PIlIIfT 011 II'.n ,011: In,' 
H" PRlft ' ou~ STAlIOoUII LI IIE coi n Sll . 91 'ER I .. ' WITII TIlE AIlDITIOilAL' 
HlI 'IIIIIT ' CIlAltG &S , 011: 'nIE '0l.1.OW11IC , ' 
" •• r Oil hI TO I"' , IIUT J 
Uti ,ao .... 
"" ' l llfT NIT 11011' C"" •.••.••••.••.••••.•••••• $1 ... • 
PII ' l lllT '~ ..... ' II:s ••..... .• ••.••••.••. • •. • .• 1t ... • 
Pl. '1l1NT r~II''U1IG OM a..c. S IIIE .••••• •• ••••••• 11 ... • 
Pl. ' 1l1NT SCIl[Q(S • ••• • •••• ••.•..••• ,111. seUtl! S ... • 
PU ' . 1I1T lIl.uo-or,s ............... . 'ER SlD t •• ~ .II· 
P~' ,un CLOst IlEGISTItAT IOli 0 ' COLoIl •.•...•••• II . .. • "u nlllT CAIlEItA RElIUCT IOli S •••••••••••• •• ••••• , .". 
Pl' 'IH~T VItJrf ICAL LA'OOT • • ••••••••••••.•.•.•. 1 ... • 
u n 'OIl .'1 TO ~ ''' ' lIElT X 
,,.. PlI"",.1 1ft " LtA$E ..... 10 SEt 001 SAII'U 100CS .urD ..... SOIIrc.r-
pn "I IIT • ,0* ""1 1"urC.. · 
4111 GOTO nl 
Sf .. ItEl! ... CAJt_LUS IUS IN!S ' 'OlUII ... 
S.1t CLS 
~ '1I PA I IIT ' !IOII II ..... ' 'INISII!O S I TS DO '(I) IlE tDl " 
) 1)' Illl'tlT , 
~ ... PUIft , 'JIIIT 
~ .~. 'Ulft • 
~.u PAl'" 
~ '11 '.11fT 

'HOW IIAln PARTS TO TIl E 'OIIII? ' 
( I I TWO PAJtT ,0IIII ' 
12 1 T1I1 U PART 'OM' 
II ) ' (ltIl ,....,. 'O/UI' 
14 ) rIVI MIlT tOA/!' 

p , Po'.1 
Sfll '"1''' 
SU. U PI/T 
) 111 ''' lIT 
Sill ' RI IIT 
) 12 , PIl I IIT 

-w roo IIAJIT PIli ... "". C. c.l &lOt Ol TWO?" 
- III (lit UDf' 

I I I TVOISilla ' 
Sill U PUT , :11'5'. 
Sit. '.I",,'l l llT 'IIIIAT II 
SUI 'llllT - 11 ) 
~I" PRIIIT (21 
Sil' n llP! • I II 
Sill PIlIIIT • ( ' ) 
Site UPUT 0 
5211 IF e>ol TIIEII E"' 
\111 Ir Do2 .... u h2 
S2U IF Il00] THIll I_I 
un I' e>o ' THtll 1111 
SH. N- ll "PI / E)/ I ... 

TIIf 'UIUED IUf or 
, 1/2 x 5 1/1' 
S I/ l X • 1/ 1' 
. 1/2111 ' 
OTIIE • ••• • 

S.S. C .... «PA ·II'·. ) . l ll.51 · 1I ) 
S 2S~ C. lnl ec .... S ) ·l .. )/ I .. 

TIlE 'OM?' 

nil CIoS , PRlrrrfSIS , 'THI COST Of' 'llllfTllIG JOOR CAll_LUI '01115 I! ",c 
5271 GO'!'(] 93. 

prOlTam totals thc amount based upon thc 
numbCT of copies handled and prints them in 
line: 8«1. 

Lint!. 8lO throuah 920 display the total 
breakdown for printing and binding, includina 
sales laxes. Linc 880 add$ S per emt $ales tax 
and should be altCTe<! dcrIcnding upon your 
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statc . 
The rouline: for pricint; mvdopes follows the 

same format. while thc busines.s card routine 
dUpiays basK.: prices SUJIested by (specialty) 
printing hoU$CS and !UUC$t$lhat t.tIc CUStomer 
review the business card sample book-a most 
difrlcult lask for ,compUltr . 

The routine that handles pricina for carbon· 
kv; forms has been helpful in avoidina biddinl 
CTrors. Carbonless busiRCS$ forms vary from 
Iwo 10 fivt C()pits each . Thus. an ordtr ror SIl) 

sets o f' four-part form, really requires 2,1XX) 
impressions instead of 500. Often, thc forms 
arc run IWO-UP and lattt CUI apan. This means 
that lhe 500 sets of a four·pan form , run 8 ~ )( 
II bUllhen cUIIO' Y:i II 8 Y! , only rcquifl: 1.(00 
impressions. You can seE how wil)· a job 
mil'" be <n'er or onder eslimlled. 

Thecompuu:r rOUt inc handles all factors and 
has W()n UJ business when our compctilors wcre 
confused and erred in puttina their bids to
gClher . 

ArtCT pthcrina all of thc necessary informa· 
tion, the real numbCT of copies ntC'de4 IN) is 
determined by laid", lhe lotal number of sets 
nccdcd (f in Line $1.)30) l imes the numbCT of 
parts 10 thc form IP in line S09O). Divide thaI 
numbCT according 10 whct:hcr one, two or four 
forms .... ill be run in Ihc original IE in Lines 
5200-'220) and con\·en it into thousands or a 
fraction thereof in Linc 5240. 

Line nso determines lhoc COSI (e) as lhe COSI 

of tM plate (W-adjustt<l in Line $130 for onc 
~idc or lwO), plus lhe press run (PRJ timts N , 

mul tiplied by the numbCT of sides to ~ prinlte! 
IS). Then add the cost of the carbonless stock 
times N, the number of copies. 

Cood .... 

This prOlfanl ,11oWl. tM computCT hobbyiSt 
to provide consullant services 10 Ioc1J printCTs. 
While our own prOlf&m has been great ly EX, 

panded to add a wider variCly of paper, Ihis 
prOSf&m should be rnoua.h to gCl one staned. 

A W()rd of caulion: .... ·c Iu.,·c indoded aline in 
our proar&m that offCTs more compct iti\'c bieb 
on orden of more Ihan 10,()X)copics. Thc prict 
lfatl ly decreases on larac orden and the pro
I ram herc cannot be competitivc with WIC 
commercial printers . Thc quick prinlCT might 
also wanl to bid under Ille computtt price by 
givillJ color stock at COSI in ordCT 10 s.«ure Ille 
winnina bid. 

How docs it work in practict? 
One CtUtomer asked fOl" 2IXlropies of a flyer 

and quickly added that shc really needed 225 
but did not want to Pi)· for 100. She was in· 
formed thai she could enter an)· numbCT imo 
Ihc TRs.80 and it would oeomputc the price to 
lite nearest fraction of a pmny. Shc ordered 
and paid for 22S copit$ and said lIle was 
pIcas.cd shc did not havc to pay for 300 copies, 
"like I did down lhe strec1:' 

To Ihis samc featurc another busincuman 
replied. "That 's un·American! Our country 
was founded on wastc ... havinato buy more
lhan you nccd. You alC supposed 10 mcouraae
them 10 m()\"t into a ClICJory .... ·hCTc it will ~ 10 

their advantage to buy morc than thc-y aclu.ally 
wanl .'· 

Un· American? We don 't think so. It is a fair 
pricina policy that gives US accurACY, rcliabilily, 
speed and a lot of happy cuStomers . • 



TRS-80· OWNERS: 
• Let the computer write your "Basic" programs for you! 
• Draw pictures, animated figures, data forms! 
• Create a library of d isplays! 
• Produce "Commercial" grade software! 

• • 
• 

• • ... 
~--:;;--Ar;i,;;;t;I· Horne .. 
~ ... Programmer 

~:::::::==========_G~a~m~e~s~ • * ." • ::: * .. Assembly .. 

The Magic eu,.. II • Revolutionary Family of Prod ucts which 
providM a dramallc n_ ~thod of reproducing drawings and 
d isplays Ihal you create on yoor sereen. It makes both simple 
displays and complex Inleractlve data input forms. II stores a 
"Basic Program" on disk (o r tape) ready lor you to execute alone or 
as a subroutine. 

It is available lo r any level 2, 16K or larger system w ith tape or 
disk. An optional version is now available wilh output files for 
assembly language programmers. 

Be sure to p ick out the system that l ils your presenl needs and 
order Itloday, so you can take Immediate advantage of this unique 
new product. You may upgrade your original copy by paying the 
diNerenee and a moderale service charge. 

THE BABY CURSOR allows you to euily create screens (including 
graphiCS) on your video. A powerful command then generates the 
BASIC Instructions to recreate the screen. For the l irst l ime. a 
program fO/' automatic gen.~tion of video d isplay forms. (16K 
Tape or 16K Disk) ....... . .......... S24.t5 

THE MAGIC CURSOR I addIt ionally makes sophist icated Data 
Entry and Otsplay easy Wilh MagIC Cursor I you define the Data 
Entry or Display fields direct ly on your screen. The dehOlhon 
commands generate the BASIC Instruchons to implemenlthe Oala 
Enlry and Display. The Mag IC Cursor I has commands which move, 
center and duplicate Olocks 01 graphIcal or alpha/numerIC 
displays You can even lUShly te.l. (1 6K Tape Onty) . $71.15 

ORDER FROM 

• ' Language ... 
.. Programmer 

... .. .. ... .. 
... Commercial * ... 

SoftuJore * ... 
• Houses 

THE MAGIC CURSOR II adds the power to wr ite animated games 
usily In BASIC. The Magic Cursor II allows you to reload previous 
screens either Irom memory or from Disk. You can lnan modify 
them and store either the modified screen or only the changes. 
(32K Disk only) .. .. . . . . ............ $".15 

THE MAGIC CURSOR III will be available soon fortha new Model I I 
Computer (32K One or more Oips) .. .......... . ... $141,15 

THE MAGIC CUASOR IV provides the features 01 Magic Cursor II 
but has output liles lor the aSMmbty language programmer. (32K 
Disk only) .................. ' • . 15 

WRITE FOR OUR COMPLETE 
SOFTWARE CATALOGI 



Bigger Is Be • 
Expandable storage. Greater Versatility. 

The Vista Model II· Disk Expansion 
system provides one, two or 
three drives, and adds 
up to one-half mllllo,n 
bytes of storage. 
You say you want fTl()(8 disk stor-
8g8, more programming versatil
ity ... at a reasonable price. Say no 
more. Our Vista Model II Disk Ex
pansion System may be just the an
swer for you. Choose from 1 , 2 or 3 
drives. already mounted. Each ad
ditional disk drive will add about 
one-half million bytes of on-line 
storage to your system. Buy only 
what you need now. As your needs 
grow, you can continue 10 expand 
your capacity by adding another 
drive. It's that simple. 

But the best part we've saved for 
last. The price. It's cheaper than 
Radio Shack. yet our Modell! will do 

sion system can do. The only differ-everything Radio Shack's expan- ~;~~~~=:::~~~~~~~~~!!~J 
ence is our Model II will keep on W04'king long 
after most others have stopped. That's why we are justifiably 
proud of our product's high r~jability . And our l2O-day warranty. Actually. it's 
not hard to stand behind a prodUd - that works - if you know what we mean. 

COMPARE OUR INTRODUCTORY LOW PRICES 
1-drive Expansion System . .. .. .. . ... .. . . $1 ,000 3-drive Expansion System ... . ... . . . ... .. $2,100 

2-drive Expansion System ... .. ....... . .. $1 ,550 Additional Drives Only . .. .. . ...... . . . ... $ 525 

NO WAITING • IMMEDIATE DEUVERY. 
~----------------------------------------

NAME Pl£ASE " ONE: 
""'"''' _________ 0 OtECK OA MONEY a CAEDIT a C.O.D. 

OAOER CAAO 

em _ _ __ STATE _ ZlP -- P\.£ASEOWlOEtlYCAED'TCND. ____ f----t------1r----1 
TELEPI-tONE ,--I _ ---'-_ _____ 0 w.$JEA OW'IGE 0 _ AtENCAFO \lISA f----- t------1r-----1 

0."'.... """NO ___ ___ _ L----:::::=~==I (XJIW>loH'fAFFlUAllON ______ U~llON D4TE _ _ _ _ _ __ ........ 

nne ______ _ _ __ PfWlT EXACT NAME c.IiI . ReI. Idd 6'!1. ..... tp 
01f CARD HOlDER _______ ,"-·lIniI Shipping II'Id H8Iding ____ I 

IHT£IoI)ED AP9UCAllON ----- - (55.00 UPS • S7.5O UPS BIuIi) ____ I 
- - - --- - --- "'"'''''' --- - ---- ''''' ____ 1 

CALL TOLL-FREE 1IQO.864-8017 

The Virtu Compu'" CompMl" 1401 Borchard Street _ Santa Ana . CalifornIa 92705 _ 7104/953.0523 
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for 
Speed. Capadly. 

The Vista V-80 mini disk system 
Is 8 times faster than the 
TRS-80. 23% more 
storage capacity, and 
costs only S395. 
Compare our performance to 
Radio Shack's TAS-SO-, Then 
match our price with theirs . Then 
decide which one is for you . 

Features 
• Vista offers 102K byles to 

Radio Shack's 89K. That's 13K 
more bytes per drive for Vista. 

• The V-SO operates at 12ms versus 40ms 
for TRS-SO. Our drive can operate al 5ms, but 
only 50% of TRS-SO will operate al that speed; 
therefore, Vista has purposely set the access time 
at 12ms. 

• Totally compatible with all available disk operating 
systems. 

• Upgraded system. Increased storage and speed 
patch supplied al no charge by Vista . 

• Drives are interchangeable lor any location from 
Drive O-thru Drive 3. 

• Immediate Delivery. 

• 120 D<Iy wa....,ty _: 
Single Drive System .... .. $395 
Two Drive System .......... $770 
Four Drive System .. ..... S145O 
' 11'1$80 II. ~ 11'_01 RadIO SNodo. I 'tIno:tr CcmpIny 

TYPtCAL CONAGURA11ON';:;';""~ r~= , ~ .... .-
DAIV( DllloVt .. 

Single Density Configuration (102K Bytes) 

Vista Expansion Module 
The expansion Module provides a double density modification 
to your current Radio Shack interface that allows you to format 
diskenes in either single or double density. In double density 
format. your Vista Drive increases your storage capacity up to 
204K bytes on a single 40-track drive. 
To insure the highest performance possible. without com
promise, we recommend that you use Vista disk drives in con
junction with our Expansion Module.- For a demonstration on 
your system call TOLL-FREE 800-854-8017 
Price $239.00 (includH all nardwwe and soItwlre) 

· ~sla cannot guarantee Radio Shack drives to operate 100% in double 
density. 

TM yltt. Computet Com~"Y 1401 Borchard Street . San18 Ana . California 92705 . 714/953-0523 
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BUSINESS 

This program uses sophisticated financial 
techniques to analyze possible investments. 

Investment Analysis 
leslie E. SP4f#(s 
1014 E~'"n Dr. 
Durham, N.C. 27712 

Amtcrocomputer can be a 
powerful 1001 lor analyzing 

capital Investments. The follow-

Ing program shows you how 10 
make your computer a 1001lh81 

is as sophisticated and reUable 

lor economic analysis as those 
01 any large companies. 

01 course the computer can

not make your decisions loryou, 
but It can provide you with im

portant Information In Just 
minutes that will Improve your 

decisions. 

The basic criterion lor this 
anatysls program Is Return on 
Investment (ROI~ Although ROt 
Is not the only factor 10 be c0n

sidered in evaluating invest
ments, ROt should strongly in

fluence the linal decisioo-es
peclally II ROt 18 adju:sted to in
clude the value 01 money ovar 
time and InllaUon. The Program 

Ustlng does both. 

Return on Investment is the 
ratio 01 your net average annual 
cash flow to your total capital In

vestment. Cash ftow is your 
alter talC profit plus depre

ciation. (Some authors define 
ROI as the ratiO of after lax prof· 
it to total capital investment.) 

ROI, eICpressed as cash flow 
divided by capital Investment, la 

allen caUed simple or englneer-

Program Listing 

l(1li'D1 IIMS1II()IT flRVSiS BY l. l SJfIi:lS 
28 REIIIIIIT1DIIII nsallNl II Ef61t "[I fI.(; 1m 
:'li'DIlilTIIIQ: ~ YW CHI un lIT A PIiO..RT tlFE (f IIOJl 
48 1i'D115 Y[fR) A leAN Uri Cf 1$ YE.IfcS FIe 12 PIMOTMffI 
~ RDlIIfI.n 'MUIIUS--
6e IIEIIll-OEf1(tlftU m t , No ftIlXCT LIn 
... fIEII S\I -5R. 'lfU: WUI 
fit i£II U«UIl (J lUll. 1=INfERESl RrlTt z 
!Ie REIIIl'lIFE (J L(Ht'ltfiS. If"4IIO (J f'fMUISI'l{Fi 
1. AEII M{fkV i('Ql t , O<'i{fIlV lfOIJIl\IG OlSl I 
tie i£II IMSClJIlilli RIm Fli IIM)l( Z 
121 e lOoESCl.ATllJIRIm PB YEM Fca (f[Jtff1\IG OlSlS Z 
138 IElt Te-TAX 0011 Fel! llM5llOT :mJ:;/ IS [(fllln 
148 REIIlollllG11R. llillillTl Z (~ 15 tUlU.1l 
158 IiI[I! G >fIIlft. (If' r.t:fUIl(l (82 ftSSIIO) 
1£1 0111 AlOUiDI AI IS A STRIIII rca UIllIIG r.t:f'II£CIRTIIli I(Tlm 
178 Alm.'STAIIJIT llIIE tEJ'li[C11IT11lI" 
let Fd(2)<'SI,II (f 'ImIS DIGITS I)(ft(CIATI(H' 
1!lI Mm .'tlE!l.11I11li BIlJI[[ [(A(tIIlTICII' 
2111l1£li IT 15 A FUIi ItIIQI IS <1 IF IIMSMJlT TAX C1i£D\T 15 IC)l 

2U i£II TFmt 1111 'tUICS. A HIIIIIl IS PRll/1Il1 IF n<1 
m R£IIll 15 M TIl..IJ6Kt fIJi: TJ:11l ~ DId: 9l.UTJIJI 9J" lIT I. III 
2l81l· ... 81 '" ..... - - .----_ .. _-
ZiI I(f 1111 J IiI[I! t6"11( fl.L. J 'M.II8.1S AS lMTt1DS 

'" ClS "'-M $" 
2!11 JT .. 
:. IElt .Ill IICl • FfiE flHl5 I&J) 10 D£TUdIIIIE tEPII1CIATIIJII£flO 
311 PRIII1'IIMSTIOl fIft.'r'SIS F(f! TRS lit' 
32EI Pl':11I1'D1lER IIfCMITICIII9ID Fel! ' 
:ne Pl':11I'T'PRESS <DfTD!) !flU EIOI EI!1W' 
30M I'RIKI"ClMfJfI Wll.l IS SKIll III (J 

):51 PRllfT'lF YUJ \lilt TO \& \ft.1£ I. () A6J PlESS <mID' 
~ PRIIIl'IF YUJ 1ft[ FII EJiJ(fC COOIIlE OOIRllIi tRIA' 
m I'RIIIT'YUJ Will r£ GI..o M (ff(R1UIIlV TD CDII£C"f tRIA' 
388 PRINI'IImI£ callUlTllJIS Ef:GIII' 
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198 PRIIIT 
4418 iDI 5£1 l.f tmfllS 
41 .... 
428 TM8 
OS 1:58 
~ PRIIIT"OITER YElfol.Y I[',U( I ( ' , R; ' ) ' , 

458 llfUT R 
48I'RIHt "{lITO IDIIlV (f{SI1J1Il OlSl S S ( ' ; 0; ' ) ' , 

478 IIfI.n 0 
.. PRINT 'ElIT~ ESCit.1\(tIRATt Hi: i:£'IDU ~ ( ' , IR; ' )' , 
4!i8 IIft,!"l IR 
:iN PR\IIT'OfID: ES(HJIIl{JI RflT[ Hi: a615 ~ ( ' , ](j, ' ) ' ; 

~~ ItfUT 10 
528 PRINT'OfI~ tmiUIFfU !ftSi. , (', j), ' ) ' , 

~ IIf\I1 (l 
S49 PRIIIl ' D!TER ~'M1 YIlIl. ( ' ;Wi ' )' , 
~ IIfUI W 
$elF S\IXI ~IIIl'~Yf(£ YIl\,( > WKWB.1 9AS{ ' ElSE 0019 
578 1If\Il'IS TMIS CCli!JI:tT ' ,YI 
~ If lfFTI<'tS, l )a'l/' 0010 ~ 
5(4 K llll'Or1ER F\fiI.CTllrE 'IUJ6 ( ' ; 11; ' ) ' , 

6EI llf\Jt N 
~IS PR.1NT'OtTUI FKUI1 (f l (flj' ( ' ; U ; ' ) ' , 

"'-'11 Itf\IT l1 
CI IF l<<flll£N 668 ~ PR.lll1'lUtl ) tEKi£CIF8..E W\5I.' 
&.4t llflJf'1S litiS CWI[C1 . , .... 

6:5t If lDlHV$, 1l~ 'V' no Eo6I El.!i 0010 6O!tI 
(,6Il PR11IT'DmR rtIlR. INTO£S1 RAT( l (' , I , ' )"; 
G7e IIf'lR I 
UIiIID [l(O( TO sn:. If I IS % 

oe If D. !I'H1I3 1l£M 721 
7IiI1'f!111T'\IRERESl RAT( SHllJ) IE 'I:' 
111 OOTD ue 
721 PRIKI '£HTEJlUfE Cll(ft( IN 'IlIIS (' , Il; ')'; 
~ IIfUl Il 
1* IF .. (-..! 1llJI OOT~ 
151 PRllfT'TI£ I'IiO.lCT lirE IS lBS 1l1li T1£ tlFE (f ltllt' 
7fII11fUT' IS THIS CDlifCT ";W 



At Last! Affordable 

WORD PROCESSING 
Made Possible by TR5-80@ 

rtUt.SCRIPSIT~ 
Word Proenaing 
Softw8n for 1 &K 
Level • ms.-o.. 
'69" CUHtWl* 
-gge 01,11" 

tl.Ht.UPPER 
AHDlOWER 
CASE KIT. 
"",liable for 
MWOI' .... ,. 
Inglpsem .. 

'99 In.talllN" 

RADIO SHACK BRINGS 
YOU A COMPLETE WORD 
PROCESSING SYSTEM FOR 
TR5-80 MODEL I COMPUTERS. 

Radio Shack smashes another 
computer " cost barrier" with the 
new TAS·eO Word Processing 
System. The system includes our 
new SCRIPS1T software, Upperl 
Lower Case Kit and Daisy Wheel 
Printer. Add it to any 16K Level II 
TAS-eO, or buy a complete sys
tem. Once you've tried it , you may 
never want to use a typewriter 
again! 

The new SCRIPSIT software 
lets you compose letters and doc
uments of all types on TRS-80's 
screen in upper case, or upper 
and lower case with the new Up
per/lower Case Kit . You can 
move words or entire paragraphs. 
insert, delete and edit to your 
heart's content! SCRIPSIT gives 
you automatic page numbers, 
page headings and footnotes and 
makes it easy to indent para
graphs , change line widths , and 
center your text horizontally or 

vertically. Advanced features in
clude justification, hyphenation, 
global searchl replace , and vari
able screen width . On-going re
ports , form letters and text with 
print commands can be stored on 
lRS-SO cassettes or diskettes for 
use or revision at any time. 

SCRIPSIT aoftwIIre Incll.tdet .n .udlo 
CUMttI cour .. lhIIt INIk" Inyonll I 
proficient word procnllng opentor. 

PRINT ALL OF THE 
"ORIGINALS" YOU NEED, 
FAST AND ERROR-FREE! 

Our new WP-50 Daisy Wheel 
Printer is fast and gives you the 
same quality of the finest electric 
typewriters - carbon film ribbon 
and all! Or. if your job doesn 't 
require "letter" quality, a TAS-BO 

ltadl8/haeK 
The bigest name in little computers@ 

It CMVlSION OF TANDY COfU'ORATlON· FO' " WORn-I. TEXAS UHl2 

EOCT, DELETE, MODIFY
then print "MTor·frM. 45 
en.r~, per MCOtId! 

HEW.. TRS-eO DAlSV 
WHEEL PRINTER. 
C....,WId~ 

Cr" I .. 1M "'Y -"'typo. ..-
'2999. 

system with a dot matrix , u I lc 
printer costs even less. 

A complete TRS-aO cassette 
system with Word Processing 
Software, Upper/Lower Case Kit 
and a dot matrix printer is yours for 
jusl $2 ,046.95~ Or choose a really 
deluxe system with the WP-50 
Printer and two floppy disks that 
store eight hours of 50 WPM typ
ing for only $5,492.95~ 

Sound exciting? You bet it Is! 
Visit your nearest Aadio Shack 
outlet or write for details. 

Mllil 10: R.ctlo ShKk, o.pt. CMA ... SO 
1300 One Tandy Center 
FOf1 Worth, Te"l 76102 

I'd Like to Know More! 

o s.nct eMUlI, on TRS-ICi Word Pr-.InQ 
WId the 24-pege ms-to CetsIog ,fR8C-i 

o HIve. fepc_,ta!!V'I eotttec;t me. 

NAME ________ _ 

ADDRESS _______ _ 
errv _ ______________ _ 
STATE ____ ZlP _ _ _ 

I OwnIU ... TAS-80 0 Yes 0 No -
80 Mlcrocomputlng, "'arch lP80 • 21 



sutIfoutiM LoW! """.... , 
'"'" ., 
"" . """ 
~ .1oI1,NIII'n" 

lrvatl . InyfINIII'n" 
lIal _(\Iv1l1 • 1.DlliHPIYl 
Pay _aov.II, II .. ,loI"JI!\/.I- 1.01 
00 ...... AgII<U'1 
I~ . "".It ' Ami 
~""0<:1 .. P., -"-i<I 
Mol " AmI _ PrIpHI 
Sutn .. Sutn • PrIPlkl 
Age _ Age. I 

""~ 
II Sum - AmI • f~ L .. t Pl y .. Ply • Sutn EneIIl ""--

Flour. I . AlOorhhm 101 cil/cu/.'ing loan Dayment. 

log ROt lis virtue Is that It IS sim
ple to calculate. lis mator de
ficiency Is that simple ROI does 
not consider the liming of the 
cash flow. Thus. the simple AOI 
Is the same for an Investment 
that y ields a cash 110'111 of $100 a 
year for ten yeal"!; and a second 
Inllntment with zero cash f low 
for nine year, and SIODO lor the 
tenth year. 

I'm sure you' ll agree thai the 
I ll"!;t 01 these two cash lIows Is 
better than the second, because 
of the value 01 money over time. 

A dollar today can be Invested 
and earn Interest. Thus, a dollar 
today will be worth SUO next 
year II we In\/85t It at 10 percent 
Interest. For this reason, a dotlar 
today Is worth more than a dot· 

lar next year. (Time value 01 
money should not be conlused 
with 'n'lallon. Even with zero In
lIatlon, a dollar today Is worth 
more than a dollar next year bit-

CliUse we could in\/85t today's 
dollar snd earn Interesl.) 

To account for the time value 
01 money. we must reduce, I.e. 
dillCOUnt, the value of future 
year dollars by the amoontthat 
this year's dollars could earn. 
For example, if we can earn 10 
percent interest today, that dol

lar will be worth SUO In one 
year. Thus, it lakes a cash now 
01 SuO next year to equal a 
cash flow of S1.(IO this year. 

The Investment IIgure that r. 
fleets the time value of money is 
called Discount cash Flow Reo 
lurn On Investment (DSCF ROI). 
II can also be called interest rate 
01 return, profitability indell and 

in""tors' method. Essentially, 
OSCF ROt Is the Interesl rate 
It"at reduces all future cash flow 
so that their sum equals your 
capital invo$lmenl. 

The DSCF AOI can change 
the rank 01 your possible Inllesl, 
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rnenlafrom the one obtained us
lno simple ROI. However, the 
ma)or dludvantaoe of DSCF 
ROt is that trial and error Is the 
only way to eateutate It. 

Before going further. I would 
Uke todetlne some terms so thai 
wa·r. all talk ing the same 
language. 

InfteHon Is the rise In the 
average level of .11 Pflcn. 
~a.tIon Is tn. rise in the 

Pflce of a sIng" commodity 0( 

Mrvico. Some commodities ma'l 
neal at. without In"_tlon. 
Escalation fat .. vary from com
moolty 10 comll'lOCllty and Irem 
Hl'Ylce to Ml'VIce. 

CUrrlnt,.., doll,. are thOM 
received In a specillc VNr. The 
current yNr dollars lor an'l two 
'IN,. mayor may not MYe the 
.. me purch .. lng power. Cur· 
rent year dollars are a "rubber" 
ruler that cannot be uaad u an 
absolute measure of cash flOw 
In dlfferant yNra. 

Conatant ...... are CUrr«It 

)'Nf doIla,. r.ferenctld .coord
Ing to t,*, purchasing power to 
some base )'MI. The base year 
used In tn. Program U,tlng la 
year ZlM"O of the In ..... tment. 
Constant dollars are the at> 
soIut. ruler for ITIMIUtlng ceah 
flow In dlflaranl years. Conllant 
dollars are calc\llatad by dl. 
counting cu".", )'Hf dolla" by 
tn. Inflation rat. back to the 
baH YMf. (OIlCOUnllntJ CUrrtnf 
)'N' doll", to account tor In· 
lIaUon a~uld 1\01 be conluMd 
with dltcOUnting future y .. r 

I FlfJur.3. Cash Flow Subroutln • . 

cash 'low to account for the 
time value of money.) 

We all know that Inllation 
conltatltly reduen the value of 
the dollar. Inflation also hal a 
majO( Impact on the profitability 
of Investments. Yet. generally, 
Inflation Is not considered In In
vestment anarysls. 

To ltValoate a potential Invest· 
ment we Should neelate tn. 
ravenues and operating cost" 
calculate eurrent 'lear cash 
flow. discount the Inllatlon rate 
of eurrent year cash flow and 
then calcullte the OSCF ROI 
trom the constant dollar cash 
flow. 

When thll Is done, we can 
compare the DSCF ROI lor 
varlOUI Inve.tment poa. lbl!· 
Itles. 

Tho_m 
Now that wa ~'" established 

the crltarla . let' s build an 
analysis Pfogram. Our program 
,hould ellc\llate simple ROI. 
DSCF ROlin current )'Mrdollara 
and OSCF ROI In constant dol

la,.. What our program mUlt do: 

1. Read In data. 
2. Check data for conectneaa. 
3. Calculate payment schedule 
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for outstandinfJ loans. 
4. Calculate yeartydepfeclatlon. 
5. Calculate revenue for _ch 
'1_r. Including escalation. 
6. Calculate yearl'l operating 
costs including escalation. 
7. Calculate y.arty before taK 
profit. 
8. Calculate Income tax due. 
9. Subtract tax credit lIany. 
10. Caleulale alter tax Income. 
11 . Calculate currant year doltar 
cash flow. 
12. Caleulate conslant dollar 
cash flow. 
13. Calculate limple ROI ullng 
current year dolll". 
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__ Ioille ... __ "'''V'>1---'<It __ . _1 

IuorVI' 10 •• 11 'f'OU< m...o. TN "'IOIET-STIK ~ Moo bit -..;I1of .... 011 
_ 01'* .....uo.ysI_ ....... IN ~ "'Dell ..... C'-- -
"" - '. _,., " • ___ JoK~ ...., .... 10 G<outwI _ I 
_tile ..... bJI IoIpuI POtI. an- ....,-. .. ~ I.Iong .,111 
~ lor writi"G """ ........ ""',_. _ ... J'OU' Iouol 0MI0Ir ""', 
EAme"' ·l eot. 0...-, PIoC"-OI>IIe ...... , _ ' 0 ...... 0111 011. o.t-'Yiello' 
..... 11_ ~ptofyDUf ordIf . c:O.O: .... S300I.I,"1Iut ""'" betI'Ml>P*CI 
wi1hin two ....... All ptIceI ' '' ' .O.8 ... ioho ...... InO. __ ,"_" 
Nd ...... , ........ . 

"'-SO COtoIIHG f ROW ESMAAK 

TRS-IO PrI_ 11'1""'- ,c-n. AlJJI-fICIi. "'tIottIcIlor eI' I\S232 
,""tit,. Incl'- lLIST&lPflIHT ....,_ .. ) 

TRs-tO I\S232 eon-~ Im.rtau ,,,,-.. .,....., TRS-«l . ,,,. 
110 ........... 10';-"; ~ IN ~ _ 00- .,..... 
__ igMII Of """* =:t' c. t , _ . , "0 Of :JOO BAUO. Alta 
IndudIe "'"-~ _ willi 20_ Nf'-Ioop & TTl._ 
110 opIionL) 

- TRS-eO '"' 1_'" '" IIIe T...oy Corpor .. _ _ 

ESMARK~NCO::R'''O 
107'" S . MeJUNLBY HWY. )lIBRAWAltA. IN ...... 

(11') UJ-JOa 

o 

$62.95 
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WE MEAN BUSINESS I 

1Mf. ELECnIC 8f!C11ETAR't '75.00 
"---"" __ ........ _Tlt&eD_ .. 

-~.I'--~"",-",,.......... -..-........... --~~ E.- __ ..-, caowa. _ 0WIpUI1D "'"'" PIV" b · -...-.._.........- __ t-
~ ... PtfmIb~--.. ...... ~ 
CompIoio..." -~~-....--........
on .... .., f 1tS-Zl2 .... iI .-..s '" ---~ AlIS '75..00 

" ..... _~ ....... proogmmlDpI'I'IlobIII 
bot ___ «I<k .. _ U). _ . ~ D.."... 

""" ... .-.5M1 ",...,.ClIdr .. "....... .... _ 
~ in ......... -*'0 roppao. 1.500 _~, 
"'"'- ~ trc\.dH AU'TOPIII'fT s......., 0'\ ..... -- .""'" ... ...-.-. __ III ~ PUIS ..... __ 

.- codonl r ............ ~ b duP _s....- .... _ 

f'OIIIIIIl.ET • 35.00 
c.-.. Iorm~"""'/IW'1~oecot.a "'-.............. _ ........ -.ft< ...... _ 

IN ........... folK y., '""" ... ~ ... onoodo ____ .... .-t. .......... Mt_ .. 

......... _.01 _JUIIIIOOd s.....- .... c_ 
AUTe&::lOT '15.00 
~Ift ............. &\SIC P'''9' .... -.. t ...... )OUI 

O()!, P.< .... _ ..... ~ ....... d\oo:-o ... DOS <.......-.....,. .... -~ .... )'IIlO......,. . .-d 
- .. .."._~ ....... _IO _ cIftor;-....,. ......... "*"' tIobt ~ ..... ~ 
~""<-

.. EO«) 1,0..00 
... .....".~ ID ...-_ pnr-._w.eon __ .. lIM_ ... __ .,....~ 

ID .......... ~OII ... K.-o tCholO .... ~ 
~on<_ 

"""'" ..... ............. TRS«l._.....-c-__ 
__ .... <IIhoo ..-...... _ -.. .... 
T ........ ~_ ... ~ For .... ~_ -
~ CME CXlI'MJtSIOI1 120.00 

RopWdlf.l..Cl(W.()..-dI ....... "-IDI'I'IDdIfI .. nt:HD1O...,. ... ___ ~_ .... 

__ ~_~rocI---r ... _ ... ~bo;.e ______ ft ... ~ 
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,,,. I1S 
lUI IP 0 !tUn: IT ClI'l III CIT 
... a.S 
lUI fClJ1-s.TUI 
lUIt rcaJ2oJ01Q.II 
lUll I1S 
_ PIlMT1OR1l5 HJ: U' ' dll ' F(I' ,M<R) m. f1{IHI"tl'IO.I'; TI8(C) , ',' , IUt) 
l228 PltlllT"lJ'El¥IlllIi ((51' ; 11(1(45), 'S' ; om) 
32lI PilIll'!1fI(J(51 PRUl" ITM<45), 'S') IPUI) 
W I'IJrJ'1VI(CIRtUIl f(I " TfII(CS>, "' ,11(11,)2) 
1251 PlI""fIIl1(O( IlIlJ(.', lIlAC); T ifOL 12) 
N ptJlff'll1C PI'I1~; TII<<<S}J · '· . TWLh:l 
3m Pli:11T"ff"TttTfI( 11UJ(·,TIIICC) . ·.·.P1(J1,R) 
l2EII fillll'tu4I£l(J YEFf: !lCu'Ff:5 CASH nCti ' ; TI8(45); 'I' , Cf" Ul ,J2) 
:t::!.'lIiI PRlllT·['ISlXl.WTrD CASH FUII';11B<4S); 'f', (fOL'u).(ItR1t m)( -Jt 
1318 (:t::O(11. 12~(Pl(JLJ2>-<1t/i)(-JI) 
1111 PiJIIt"'CfI5M FWlIII tul5'i1lfT IlIllH ' ; IitiII;'X UfUIll[ll" ;1fe(45), ·s·.C( 
ll2t I'I.IIIl"tllSCXlllT[tl (III5TMfI t4lJfI (1QI R.CIr , Tf8(oG); ·'· , tt-<1t1:2U2))(-JI 
DJiI ]tf\IT"Pf(SS <DITtI) TO !II: ..: ·,to 
J34t " '(1)' 
me IIX1 J1 
rR lJf\R'tO YUJ IIWT _ C1J"i ' ; W 

lJ1Ilf WlSM.lp T lID :. n.g: 1II'UI'"IlO YW 111fT TO [)N( tw',,, 
nil 1f Ufl.<Vt.1>=T no SlIP ~ )6001 
Jl9I IJ'lO Zlt 
_ IP lIB ctfY MM If" E\UVTMlJ6i 
1411 I'CJI 16t2'4.~ 
~ rcu 16425.. 
JOt, lJIilNl TM(21V IIFUT MfA ' 
)Wl.PIi:llfT 
_ LItlIlT"'ItfIl¥ IIOIU ' ;TJ8<C);'t· , t 
)e 1J'RlN1'YEMJ.V tJ'OfITlII> a6T ' ; 1fI.(45), "',0 
341111l11fT"tSCA.ATUJI HI R£W)t(· ; tMl:4$») 1M. or 
l48I LIlIIT'E!UUIlll11 f(J CffilS', Tf8<~), 10-118; "',(' 
)tW llltlll"ClEJ'llEtllllU Iffj( ' , IfB<<<)) . ' 1';0 
ra 1Il11fT'Sfl_ ",I.( ' ; 118(45); "';91 
150 LPtIIT"tllUll " U. ' J tflKc); 't·.U 
r.a lII:1IT ........ IIIIUlSJ Iffli '1'118(45),I; "'l" 
l5l& \JtI1H1'\.IF£ IF till .. ; 1" (45); 11..; 'WS. 
}';41 LJllIn"lUlO: (f 1'fM01SM!" ; fIII(e), ~ 

m l.PIi:llT"PII)EIUf( ' , TfI(CI), 1I 
:5t lItJWT'1If6TIO'I lfIC OBIT IfITE ' ,TJa(45); TtoUa;"r 
lS1I LJlurt'!JIDil 1fI( lIlT( ' , JM<t5); 101li0 or 
l5II LIllIMIl' omJIfll '; tllK~) ; QI1"'r 

"" "'''' :!at FOR JI~ AI TO ~ 
m lJIlJWT' SIJfl( "'I FII · , rtI(J1). tJ8(C), If)(1t>*1l1;or 
D \JtIIft. m lOT fll ' , . CJI)JTfI(C);Rl<Jt""T 
l6JI 1.II11l· t(tf 1101 ~ R* 1IflAlI(ll rut • • IIMJU, lfB<C). l2tll>-ta 'lC' 

"" "'" n l65I LPillT DlS(11) 
WI JIfUT'AlSS OOB FilllXI' P!o:' ,'IO: 
lQIlEJI ..., CXI'Y fll C£lFII lS 
.fIlX- l1011 
)01 lIlJll "t£IlUlS F(JI YEJIR. ',Jl 
1111 \Jilin 'IIOJ: ' ; lf8(47); R{Jl ) 

:me lPR1MT '1JIOffIlIIi OO"; TJII(41), OOl) 
:me 1J'l11lT'11ITU(5J PfIID'; nlW), IPUt) 
J118 flI J201 TO.M 
11. lflllrT ..... 'I'51S F(I ' ;M<J2) 
W IJ'llff'llPlltlhTJIII·;TfII(4n; "';bUI.J2) 
l7U 1.ft1M1'ft1l11C PUll'; tlll(47); ·S·;' 111. m 
1711 IJRlff' TFIC PflUt' , Tf8(47); 'f'; 'f'; Tt(JLm 
li'I8 lPRllIT'FflUI T~ )t(Q(' ; l f8<471I"', I'1 (JLJ«) 
n 1J'll lll'WIIDT U CI9I n.GI ·; TM<41).·.·; (J {Jl. J2) 
_ lftlll"'D15lllllO WIiOI1 t<U.Ii 001 fUll'; 111(47); " ";(JUL 1il>-(1.e:102»)( -Ji 
JIll (:(;>(Jell. 12~l.s)(-U 

3I'Q8 lFi:IMT"CIKT1WJ IJIl1JR aIM nlII f~ ·; Iiela"lIIfUl1I£11", lf8(41); ·.·.tt 
JIll LPRlIl"'DISClUfl9 Ul6TIItI' IO.UIt UQI fUII' . 1841); "';cta<t tt2<J2))(-lt 

"" IIlCI J2 
.,. U'RIIIT CIaIW) 

38l1li IIf'IIl 'ftIBS (fJfJ(I) HI IIX1 PfIi(' ; Z2 
l81I '1M 1f YW DO IIJ'T WWI Pllilili IiIJOI( t1( I(()\( 1\(1 SlFITE1ET115 _.'M 
lR 11fIUT"t'IO '«IJ IIWT 10 0IIIf: IN ' ;W 
19I8 1f !.DUM. SIR'" no STlJI Q.S[ J>o1 
]91.8 ooro Z3I 



TIS-SO 
ACCOUIITIIIG SYSTEMS. 

OIlE STEP IEYOIID. 
ltnir TRS-8D~ miClocomputer is not a tor These TBS·BO ,,,,.,., 

,ccDuntl", s,,'., aptlydemoostrate the power of your computer. 
ANAL YS'S PAD by Det Jooes ~ the /lflitome of first·class 

PlOI}ramming in business applications. Requirina 48K. and one disk 
with a printer recommended. this columnar caleu/arOi Qives the user 

tremendous ffexibifity in data entry. enabling the user to create 30 
Of more columns and rows. Enter your own column and row labels. 

Enter your data by row Of column ()( directly onto screen display 
via edit mode. Move. swap. delete. and add rows 01 columns. Cleale 

new pads by slfipping relevant data from old files . )bu never /Jave 
to key in data twice. But. mOle important than the powerful data 

manipulation provided. add. subtract. multiply and divide one cofumn 
by another and put results in another column. Perform up to six 

calculations on one column and even define one column to be a 
constant. The calculation rootine you create Ciln be saved and 

reused. Print out the entire oad in four column ser;ments to line Of 
serial printe, ANALYSfS PAD was originally advertised 'or 32K 

tape at $32.50. Since then. it has been totally rewritten and 
expanded to its present 48K disk only form and sells for 549.50. 
It is easily w(}(th twice as much. You have to see it to believe it. 

CHECK REGfSTER ACCOUNTIltG SYSTEM, adapted for 
the TRS·8D by Dale Kubter and originally wrnten by DE Dial. is the 

most comPlehensive check·balancing program written. Requiring 
32K. two disks and {Jfintet. this PlOfIram does much more than just 
balance and reconcile '(O/JI checktJook. It enables you to define up 
to 60 account names and will generate monthly summaries 01 all 
accounts with monthly and year-tcrdate totals. Single·entry input 

allows the user to disperse one transaction over several accounts and 
to make a 64-character note ()(/ each transaction. Checks can be 

printed out after data has been entered. Aside trom the Statement of 
Accounts. eRAS also generates the following reoorts: Check Regis
ter for any Month. Notes to Check Register, Income/Expense Distri

bution. Statement of Setocted Accounts. Bank Reconcile Statement 
and Susoense File. The Suspense file is an extra feature where 

you can make notes to yourself for any month in the yeal eRAS 
will make both you and your account happy and it sells tOf 549.50. 

CHECKBOOK II by Alan Meyers is the linest prOQram of its 
kind yet pul:Jlished. With superb graphic screen displays. It does 
everything necessary to k~ your checkbook balanced. Data is 

input dffect'y into a five-aJlumn screen display with a field tor 
alpha or numeriC codes. Editing is done easily tOf changes in any 

Of all columns. CHECKBOOK II wilf accurately balance and lecan-
cile your checklJook. handling batances up toSJ.(UJ.OOO. Ibur 

balance Drought forward is always in memory. Outstanding checks 
are listed and easily saved. )bu can alSO search (or an entry try any 

field except amount. and all checks with matching entries wiff be 
displayed and totaled. A numeric sort routine is included. ScreetJ 
prints can be fTliJde to a line OIinter (rom almost any point in the 
Plouram. ln addition, the 3248K vClsion can write files co disk. 

This, and the 16K vefSioll. are included 00 the same tape. For 
SI8.50, CHECKBOOK If is the txJttom fine in personal chocktJook -----..". '4' 

rll ~. 
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Figure 4, Discounted C.sh Flow ROI SulHoutln&. 

'4. calculate OSCF ROI using 
currenl year dollars. 

15. calculate OSCF ROt using 
constant year dollar • . 

16. Print the results. 

Eactl 01 theM 16 steps Is a 
module in the program. Most of 
them can be understood from 
the prooram listing and the r. 
mal1ts In the listing. 

Algorithms for Ihe major 
modules .re s~wn In Figures! 
through C. These algorithms 
combined with the TRS-80 llMtl 
t1 BASIC IIsUng should enat»e 

you to translate the program to 
any language Ihill your micro
computer understands. 

Dab Requl....m. 

Before you run Ihe program, 
you' ll need the followino Inlor
mllien: 
1. Annua' r8Y8f1ue: WI'\aot Is your 

best estlmat. of the gross an
nual reYenue that the Invest· 
ment will earn? 

the depreciable blile worth .t 
the end of Ihe pro/ect lite? 

7. ProJect life: How long will you 
keep the Investmenl ? Thi s 
figure Is also used 'or the dept. 
clallan time. 

8. Amount of lOan: How much 
money do you have to borrow to 
finance the In ..... tment? 

9. Annual interest rate 

10. Ufe 01 loan 
11 . Number 01 payments per 
year 

12. Investment lax credit: CAn 
you take an in .... stment tax 
credit 'or this Inveslmentand, If 

0fI1I115 fIJI \{If • .... 
lfOIallllf ~I 
IIREJI£S1 1'11111 
l1li. 'ISIS few. S1~1fMT l Ul IOIltlMlI(JI 
ID'(C)RU. 
PIIllIC ,.-\1 
lilt Prdll 
If1EI II1l IIW( 
tLRlQ \{If \J9I n(ll 
OISCll.Wl9 CUIIlII" tw.M tfI!iII nil! 

SO, wtlal percent? Check with 
the IRS to be aure. 
13. Income tax flIte: What Is the 
marginal Income tax rate you 
will ha .... to pay on Income d&
rt'led from this Investment? 
14. Gron N.Uonal Producl 
(GNp) Deflator. What Is your 
estimate of the ........ 08 yearly 
Inflation rate durtng lhe life of 
the project (8 percent is the d&
fault)? 

Spend some time m.klng 
sure the estimates are as ac· 
cur.te as you can make them, 

....,." .... , .... 
lUfl'l CftMTI .. t(6l 
ESaUlIIIli fll III(\()I.( 
lStIlfIfllll Hit (tISTS 
IUflWIUIIfI5[ 
Sl..WI( .. 11 
fIOJIl (J L. 
IMUI. IIf1U[S1 wm: 

the accuracy of the program 
dependa on them. _ ... -

Once you ha .... assembled the 
required information, lOad the 
program into your compuler. 

You will be asked to enter 
each of the items discussed 
aboYe. Don't worry If you make a 
mistake. Keep on going. After 
you' .... entered all the Intonna
lion it will be displayed on the 
CRT. 

You will be asked "Are theM 

..,. 
" " ... .. .. 
"' ~J~w t~ 

I'IIln1 L IF( 7 
IIIIIlSTIB'I tJI( celf wm: 11 % 
!mil: TIll 1m !II t 
"'111l..1l'i11 I t 
SIIft.[ 101 n. 5II\I1tCI LUl IDIltlfllll»l lI.2218 % 
oca Illl Ftw. 5TfI11111 LJIl DD'fltlllTlOl 22.21112 X 
IU1 Illl w.t1D ,. llfrnllll feJl SI~lIIIlllil toIlelllTllII 11 ~ X 
SIIfU .,,1 I"(fI 9JI Cf I(M5 l:I"llS IfNtlllllOlll :om x 
tJtlJ 1(11 'II !UI (J 'OtS ~l61lS t:fJ'fI(UlITlOI 2l. 4IQ % 

ItlJ" 1181 UJiIIlCTtD fll UfUtTlOl F(I: SIJII (J YEIRS D"ITS IOlltllllllll14. nu l 
SIIfU III Ftt Dmllfll5....a. IDIlC11IT10llllm ~ 
IIUf IQ1 fll IIlQ.Jll1IIIlMI 1U'Ilt11lT10I 2t ZQ t 
DaJ IQ1 a.ElO FIJI llfUITllli III 1IlQ.1I115-.JIG I(P((tlfUllW 1$15l'5 I 

Sample Listing 

tflIIILS FII 'Nt I 

"'" ....... "'" .,,, 1RJIJIl1 .. ((61 """ ",." ImIilSl PftIIl ,.U 
lIII.'lSISFII SffllfMlltll ttJ'IltlMlllII 

""'. IOI(CIIIIIIII t 157t. 4) ._. I'IlTIDC "-11 .. "." IIMtl2 1l1li MID ..... ~ ._. "TO: filii )1t(J( 11118. ~ ..... , a.orr 191: \J9I nlll 
._, .. "" OISCll.Jl!ro a.rr CICl.lM CfI!iH F\.lIj tl~. 1 

2. Annual operating coat: What 

is your beat "tlmlte ollha tOlal 
operating cost, excluding In
lereat and depreciation, re
quired by the In ..... tment? 

aE"llIR" CICl.lM 001 F\.lIj HI 8 I llflll1ll11 ... ,'" to6lillfl IIlUlt Il'ISII f'UII III I t 1If1.ll1l0l .. , .... 
3. Escalation rate 01 revenue: 
How much do you expect reY· 
enue to increase each year, in 
percent? 
C. Escalation rate of costs: What 

percetlt do you estimate coata 
will Increase per year? 

5. Depreciable base: What Is the 
cost of the Investment less n0n

depreciable Items such as land? 

6. SIIlvage value: How much is 

OtSCQ.WI[D tlIIS1IIII' IG.lSIt tIDI fUll 
IIII.'6lS flJl!UI (J lUIS DI,m lVllUlfl1ll 
IIO'IIlCIIf]1II 
... "-11 .. "'" 
"0 we llWl 
CL.-.ut \UJI 001 FUll 
IlISCOllf9 QMlII IOJJf( UQI F\.lIj 

WETII1 IIClUf/ tfI!iII fl(ll fOR • I JlfW10l 
fllSUUl'lOl_flWl tQJ.JfI: UI5M FUll 
ftfl'lSIS fCJIlULIMI" IiflJIIl ttKltlflllCII 
IOtItlllTIIII 
1'II£1J1t ,...11 
I~ fill]) 
If 1{l IFk H«(J( 
{\RIll 'ItlIi: (191 flu.. 
OI!iUUIIEP (1JftII1 tu.I.M tfI!iII fllll 
£bI5uwr lO.l.f« (IIffI fUll f(*. • % Ilfl_l1(JI 
tlSWJflEtl UJ611W1 IU..UIt t::f9I RtII 
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t 11M, I .. "" 
t 7111 25 ... 
I 7111 Z, 
t 2llI!n. l 
I ll'lill. 4 

"'9' 11~1 

... ,'" "". ~ Ut 

"'" ~ t al9l. ) 
t 1" .... 1 
' l~ t 
t 1009 

tlUII'I[O Ull5TWI IOJ.M tfI9I fUll t lim. I 
l1li.'1515 flJl!Ul1J" \1EMS O"1lS llPIlCI1II11II 
1Uf:lC1~1I111 • ",'n 
PII£TlIl "'11 .. "" . 
1. "lit .""" "10 ,l1li 11(:(1( ..... 3 
c:.oo 'I'UIR CJI5H fUll '.24 
llsaunB a.JI DCI.1II: a&4 fl. .."''' CII5lMI DIll.It CfIl!iII fUll fIJI 8 X IlfUlT11II • inn 5 
OIUIfIBI to6lMfl ICIJJJI tfI!iII HIM • 1l2t7 , 
"''I5IS FIJI 1Ul11l .. RIll( IVIlCIMIIli 
DDtl:CIMIIII ''''''' .. _ "'fit ... ,'" 
llll f'IIIlD unoo .-to Till 11(:(1( ._, 
~ \til CfISI4 fllll t lJIQ.2 
tlsauno QIDI IQ..UIc tf94 fUll ._. 
aElIWI tIl.1M CIIIiII fI.aI fIJ: • I IIfUIIIII ".,'" 
tl~ UIWIR IICl.LM tI9I FLII .. "" , 



THE ORIGINATOR 
TRS-80 PROJECT 

u~ 
HEADQUARTERS FOR PASCAL 

And Other High Level Languages 
PASCAL COMPILER 
Pascal/MT "· is designed to run under CP/M. 
It provides an efficient development cycle 
piuS efficienUy uecuting object programs us
Ing a lIighly structured language so lewer 
prollrammlng errors are made. PascaUMT 
has extensicms to standard Pascal. 
F •• hlm: 
"c.m,IIw"mIIa MIr I. In. 
·D/ttdIlO~. 
or.,1aI ~ aI'-tit~. 
"AaftMt..,..,., ""..,... 
"1»/«1 ".".,., '1«* /fir II-. ,...., .... 
1'-"* "..,.".. 
.-~,,--.-. "MAIm, 1f IItIt ltD .... ",."".,.. 
Package Includes System Diskette and In· 
struction 80011 (Requires CP/M) 

$100" price . 
Same package (TRS·DOS version) 
price . . SUS
Same paCkage (S-l00 CPM version with 8" 
diskette) price . . . . . . . . . . . $100" 

HIGHlV RECOMMENDED PASCAL MANUALS 
" Pascal Users Manual and Report" 
Price. Manual Only. 
UCSD Referef1C8 Manual 
Price , ManUi! Only. 
" Problem Salvin! Using Pascal," the 
~inner's book or UCSD Pascal 
Price, Manual Only ..... .. .... .... . 
"Prooramming in Pascal " 
Price, Manual Only .... .. . 
"Pascal Primer" 
Price, Manual Only . 

$" 

$17" 

TEXTWRITER 1/ '''-, ...... .{ ~(\ ..... 
ExcfusiWJIy from FMG \,.U~. 
A text lormaning program Ihat&:ints files cre
ated by an edillllg program. ntraCls, per· 
sonalized form letters and other documents 
Cin be printed from a slored library of stan
dard paragraphs . 
Price .. ............. . 
PrIee (Manuat only) . , .. . 

TEXTWRITER III 

. . . SIS
$20" 

CPIM®OPERATING 
New ' .5 Version SYSTEM 
Includes RS' 232 and 110 Byte implementa· 
tion . Editor. Assembler, Debugger and Utili· 
ties lor 8080 and 180 Systems 

-'.''' .. '' 'el'll' $)'11M DIIUftr SW 
'el'll'''''''' Mil tKmrla 11-.1 ·"'ME..,"...., .C1If1...,.,_, 
"CPIIl 0......, "-1 
'C!',wIt/MrfiU.." (ReqUireS 161< and ) 
PRIet: ...... SI50- one llriv! min. 

Price. selal 5 (Manuals only) . us-
U~ate lor 1.4 version owners, 
new disc supplied .. ... 
FORTRAN lOO" .... 
Comparable to com pilers on larlle main 
frames and minicomputers. All of ANSI stan· 
dard FORTRAN X 3.g. 1966 is inCluded except 
COMPLEX data type. Therefore. users may 
take advantage of the many applications pro
grams already written in FORTRAN . 
"am; 
• FORT1WIIMfIIIIIM 
• IIKIf tau t· (III) 
.~ .,-
• Lit ...,., (,.., lit r7f$-00f..m.) 

FORTRAN. TAS· CP/M version ~rice .. . S2OO" 
FORTRAN, TAS·OOS version pnce . S15O"" 
Pnce for eaCl'l (Manual only) . $WI 

TRS-80 COMMUNICA TOR 
Mew RS232 Communication Program that 
allows your TAS-SO to transmit or fetefVe 
programs and data liles.,Also make.slhe TRS-
80 Into a remote terminal. ReqUires RadIO 
ShaCk AS232 . 
TRS-CP/M version . . , ... , . , , ....... 125-
TRS-OOS version . 135-

call or wri te lor complete in tormatlon 

TRS-COBOL-80 
FMG's Microsoft COBOL brings tIN! world's 
most widely used computer proorammlng 
linguall' to the TRS-SO user. fMG COBOL-SO 
is comparable to COBOL systems found on 
minicom~uters and large malllframes. Conse
quently. it greatly enhances the usefulness of 
microcomputers because it gives users ac· 
eess to the incre<:lIbly large numbers of pro
grams already written In COBOL Because 
C:OBOl-80 Is a standard, COBOL prD1Jrams 
written on other computers may be run easily 
on the TRS-SO, 

fMG TRS-COBOl·SO is based on the 197-4 
ANSI standard , II combines all level 1 fea· 
tures and tile most uselul Level 2 options lor 
the " Nucleus" and for ~ucntill Relative and 
Indexing tUe handling facilities. 

The fMG TRS·COBOL·SO system inCludes a 
compiler for translatir.g source COCIe into reo 
fOCitable object code (wtlich , incidentally, is 
compatible with the object code of our FOR· 
TRAN ·SO compiler and MACRO·SO assem· 
bier), and a routine system lor running ttIe 
program by interpreting the object code at 
execution lime , It also ItIcludes screen hln
dling capabilities for easy use of interaction. 
RequilllS 4BK. CP/M and 2 Mini Disk Drives. 
Price , . S75CJII 

UCSD PASCAL 
The powerful. general purpose language sys· 
tern , oriQinll1y develOJ)ed lor Ial\1e. complex 
system. IS now available from FMG tor your 
TAS·SO. This new FMGlUCSO Pascal SY5tem 
greatlY increases the value and caj)ibil ity of 
Ihe TAS·SO. . 

PKUrt IMltIt/ft; 

:~:''''l.:.-.",---
n~ 

(Requires 481<' ) 
Pnre ... ... .... . 5150"" 2 drive System 

U available wi1houl Macro Assembler. 
linker and libra'Y lnot lor compiling 
programs) price . . .. ... $U"" 

C~TK>N For ftcOmlTl!nded Pascal manualS. reler 
(817) 294.2510 to " PASCAL COMPILER " listing . 

PO.BOX16363(80)" Fort Worth. Texas 76133 ~" 

High Level Languages for the TRS-BO 

II CP'~ " I~!.A~o1~R~~~ .q2!~~~!:aA~~~sn.et ~ 

80 M/crocomputlnp. M.rch 1980 • 37 



IIfIRlL5 HI \VI • ....... 
.... 1lO ... 

"""" "" 1Wl.¥SIS fOt SlRlOO LIII COIlCIII1K11 
totltlRl'l1II 
I'IlTfD( "" 11 ,."," 
If1O: Till 11m( 
aMlI'r WM tJI5II fUll 
tl sautIOI a.n'I bIUII tf9I fUll 
(:(I5TIIII IIIl1M aa fUll FCI I r IIf\.I1UII 
OlsaunDI c.111J11 bIUII CJI!iII fUll 
fIIl¥SIS fot iJllf 'lUIS DJ~1S CiDflCII1 It1 
IlPfltlrlllll 
Pl£l1I( ""11 
'ftCrFIID 
I'flQ tM 1'OIl 
a..NI '«11 (J9I fUll 
OISUUlltD o.MIIf to..I.M CfD F\JII 
ttI61l1J11 twM CR!iM JU •• rot 'Z IIf1..MIIII 
Dl~ aJEWi CQ.UI CJI!iII fUll 
1Wl.¥SIS fot Jta.llllllllUl([ DEl'llClrlllII 
COl£[ 1~11111 

ff(tfD( KIlfI1 
llDe !'AID 
!f'lO 1ft( IIl:(l( 
0Jf(N'I' ¥[If (J9I fUll 
DtsuurrtO C'I.Mlft IJII.UIR 0&1 fUll 
W6T1IIT 1:0..11': t:f\5H FUll H • • r IIfLlll l111 
Dt!iCUJll ED ((161l1li J.O..Uf: tf6II fUll 

1(1f1llS Itl VHf' • ...... 
IfmIU .. UfiI 
IIlUlSI Ktl~ 
_ ¥SIS fill SIAl ltN'I LUI. JOI(Utn!l* 
tOIlrlJITl1II 
P'II(III! fflJl1 
lrot ~o 
If'lOI 1ft( IIlUl 
tlMIOn \tM U'I5II f\.01 
OlsaurTDI ttrfOI tG.UIR tJI5II fUll 
Ql6l11R CIO..lM CI6M fUll fot 'I Uf lATllJI 
DlsaoolP CCI6TfWI DeW« UI5H A.1aI 
1tfl~ IS flJl9J\ If 'ItMS DI'ITS ItPflllRTl III 
ttN.t lRl'I(I; 
Kl:UII PfIIJI1 
.,JUD 
tnDt lit( IIlXII 
Il.IIIOO 'tUIR a&I fUll 
Ol5CCOO£ll n..JIl CIIlUI (f9I Rial 
Ul6TFWI DOJJII Cf9I F\.III fill 11 IIfLlllll11 
maurl(ll ilI61FW1 tu.UR t:f\5H JUII 
_¥SIS fot tmlllllllllUCl IIO'tIlC-IRTIIII 
W'(i£t lfOlctI 
PII[lJtl PfIIJ I , 
INC PJlID 
!f1O: 111( IIt(I( 
0M0n \til: tJI5II FUll 
DI5l'JUIlO llMU'T 0IlUII US! Rill 
a.5TfWT IQ.UI Cf9I fWj fIJI • 1 IIfUIIIII 
bl!iQUfTU ttJ6TFWI tG.lJI: (191 fUll 

t£lIUl5 f. \UII • 

""'" CfOIITIWo U5\ 

"""" ,." 
IM.¥SIS HI ST1IIItN'1 lUI COIlUP1111 
1OIlC11I11t11 
Jlli(TJlDCI'IIII'.T 
TJIIX Mill 
If1O: TM IIt(I( 
0M0n '«II tfI5II JUII 
Olstlllru a.aI)II 0IllJIR tf9I Rill 
ttI61l1R DOJJII tJI5II Rill FIJI II UfUl1lC11 
OI'llOO[b (U61111'1 Il(UMI Cf9I Flill 
iM~l~ HI: !a tJ 'otIf6 \l1&11~ IDIltlhlllJl 
tlF'M.tlATIIII 

31 • SO Allcrocomputf"fl, AI.rch ,fNJQ 

.751\0 " .. , .. 

.""~ 

"'" ~ I lJ146. 7 · "" .. • 00'-' 
""' ~ 
.-~ 
I \1251 .• .... ~ .... " ...... ,_'5:i 
114lQ, 

.""~ · "" ~ I 11241 1 

• ""D ""'D ._, · "" ~ I 14)61 ~ 

• "ll. ~ 

.1ll51 
".., 

"" ~ 
'''''0 .""" • W," I UW. 4 
t lINt' 

• am "'''' . _" 
Imo 
.""" .wa. · ""'. ....... . -~ · "'" ._-...... 
I 21142.1 · ""'. I 11511 1 
tW1U 

""'. • 13419 , 

"'" u 

<lO1" "'" , 
""" 

• 751\C ",..., · """ · .",.. I 2fMn.l 

""'. "", .. ",,,. 
"'" ~ 

PifUDI 1'10" 11 ..... , 
FJlO 1ft( IItUI 
a.ort '«II t:f\5H A1II 
OlsroJlT£ll Cl.If(Jft 1:0..11': U6M fUll 
ClI61J1Jd bIUII tJI5II fUll rot 'I 11fVl1 1111 
DlstDMlB CCI6TfWI DCUJl 0&1 fUll 
1Wl¥SIS Fot CUllllllillUlG: IOIltIRl'I. 
19I1t11l11C11 
,.,. "" II 
I" "'ID 
If1tI 1111 IIllII 
a-.n 'lUI t:f\5H FUll 
DlsauntD o..Jn DIlUIR (JfiH fWj 

1XI!;t"" 0IlUII tJI5II fUll rtI • r WWUIJ 
'ISCtI.IItU taI5fMT OCUlI t:II9I FUll 

tEWLS rei 'NIl' , --If'OIIlICi 0051 
INTD£S1 PIIID 
_¥SIS F. STRlfilllI.IUIlUll1lc. 
1lJIElMI(II 
Nnlll KCJ 11 
'MI'II.IO 
!fD 1Ft: lICK 
IlIIlHI 0 tA5M Fl ... 
DlsauntII aJIOII bIUII t:f\5H fUll 
c.111f1 III1.LfiII a&I fUll f(II • Z IIfLMIIIII 
OIsc:tumD aJrilJWI CQ.UI t'8I nQI 
_¥SIS Fot !DI1f \VIS Di mS JIOII[tJII1I(11 
1UWt~11. 
rlI(lfK "'-11 
TlIIC !'AID 
FJ1(J 1Ft: II(lJ( 
..uI 'QII: ~ FUll 
'lsquntD a..JIJ DCWII tf&4 F\.AI 
~ ~ (J9I flit f(I • 1 WlIITICli 
t1S1lP1() UI51fIfI IOJ.M CJ9I flW 
_ ¥SIS Fot tlaJrlllillME DOIltIJITItl 
tofIlCIlTlCli ,.,. _IT .. "'" 
FJ'IO TlIIC IIlO( 
a.or I(IfI CII!iM fUll 
Olsauntll ~ lO..UIt tI&I fUll 
UlfilIIII DO..UI CJ9I Rill FII • I Uf\.II11111 
DlsauntII ctI61lIT CUUII C8 Rill 

1(11\1t.S fIJI: '«II t ..... 
cmll'rJl(; 0051 
IWIIlSf fIfIlD 
IWlYSoIS reI SIRIOO lUI ~ItlTllII 
CIlNtlll1ll11 
PII£T. ,.n ,.,,'" 
If1O: ll1e IIlUI 
ClIUI I(IfI U8I fUll 
OID.nD aMJII 0IllJIR tf9I fUll 
ttt61"" 0IllJIR 001 fUll f(II II 1If'Ul1. 
DlsauntII Ul6TIIT 0IllJIR CfSI R.II 
IWlYS IS Fill 911 If \(lIS DIGITS ClNCIRTICI 
DeIltlall lll 
MUlCNJn .. ... , 
If10 1111 IIlQ( 
a..on 'lUI U6I fUll 
DlsauntD o..Jn ~ CfSI R.III 
CXI5lMl DOJJII ca R.II f(I • Z WiJlIl11 
OlsawTO UI51I111 III1.LfiII tJI9I FUll 
IWlVSIS f(ll1I(Q.1l1 .. 1fU1U L'OIlLl tlTl tII 
IOIEtIJl I. 
PII£TJI( PRJ \I ..... , 
1fl[J 1" 1~ 
IlJIllfI \{M: tJI5II fUll 
DISIlJMlID UIdOI'I III1.LfiII CJI9t fUll 
t:CI6i"" tQ.UI tfQI FUll Jot .1 llfUTICfI 
OlsaurrID WlSTIII'I IQ.UI CffiII A.III 

""'0 · ""'-, ,,3101., 
""''' • "" n ""'" .... , ._, ._. 
" l4l14.l 
I 14114.2 ._, ._. 
I s:.I.' 
I M4l'." 

• "" 0 " ..... , 
MU'" 
• 1015.4 · .." .... e 
"" . ., ..... 
. Dt5.n ._, · ""'. ....... ._, 
• g .1I: · """. '..,.0 .. ,,'" ._, -_. ._ . 
".'0 ..... ~ 
I 11421. ' ._" 
"'" . 100. , 

• 
'=0 ._, 
II Iml 2 ",,,., 
""". .... Q · """. ...... ....... ._, .. .., .. ._. 
"~,, 
.-~ .""'. .-. .. 
I)'"'' " .... " ._, ..... , 
I 414S. 11 
I U-.)" 
I 41'" 19 

COffect yes or no1" look the 
data over carofully. If you ooe an 
etTOf, answer " NO." Each 01 the 
Itema will be aSkad tor again 
and Ita v.lue dlSpl'yad In par~ 
theses. If lhe value In paren
theses Is correct, press ENTER. 
If It Is not. enter the correct 
value. 

After you ha" corrected the 
d.t., select • depreciation 
mathod. 1f you want to use. par· 
tleular method, enter the ap
propriate number, otherwise 
presa ENTER .nd the program 
will calculate all three met~ 
oda-str.lght line, aum of yeara 
digits .nd deClining balance. 

Now walt a minute or two. 
(The longer the life of the Invest
ment or 01 the loan, the kInO&f 
the calculations take.) 

As soon as the calculations 
are Completed, the simple ROI, 
the DSCF ROI In current y .. , 
doIl.rs, and DSCF ROI In con
.tant year doll,,.. for each de
preciation method will be dis
played. If you selacted one 
method of depreciation, only the 
results for that method will be 
displayed. 

II you want details 01 the pro
lits, tues, and caah now lor 
each year, press ENTER. 

Aftef you ha"SMn all the_ 
t.lls 101" each year, you w ill be 
aSked If you want hard copy. If 
you answer "YES", all the Input 
data and all the calculated re
sults will be printed . 

Closing Commenta 

Firat some warnings: The pro
gram as.umea that all tosses 
can be written off agaln.t luture 
profits and that the Investment 
tal credit can be taken reg.rd. 
less of when the prolits are 
taken. 

These .. sumptlon. are not 
str ictly correct. The IRS IImlta 
both tax lou and tal credit 
carry forward. II you need Infor
mation on this, contact the lAS. 

Finally, as I said before, the 
numbers calculated by the pro
gram are only as oood as the In
formalion you provided. II you 
deslfe a precise answer, you 

. must provide preelse Input. No 
matter what the computei' says, 
the final decision Is yours. 

Examine the sample problem. 
The resulls ale given In the sam· 
pie listing .• 



An Entire Family of Disk Drives for 
APPLE, TRS-aO*, and S-100 Computers 

Only LOBO DRIVES offers you an entire family of 
fulty-compellble disk drrves 10 select from. 
Whatever computer you're using, APPLE. TR&-80. 
orS-l00, youcan add a lOBOdrtve now, with the 
peace-of-mtnd 01 knowing there's a whole famlty of 
drives available when you're ready to expand. 

And every dnve you order comes complete wtth 
ChaSSIS and high rel1abll lty power supply. Each 
drive is 1~ cal ibrated. burned-in, and 
performance lesled on BIther an APPLE, TR5-80. 
or 5-' 00 compulerbetore It's shipped. We ars so 
proud of our drives our Qual ity reliability, and 
performance, thai we back·up everydnve With a 
one year, 1()()% partsllabor warranty. 

400 SERI ES FLOPPY OISK DRIVES 

Meel our IOlN"'Cost 5 25-inch 
mini drive that fec:;()(da data 
In either hard or soIt 
sectored format It 18 
available in single or double 

density conUgurations. with a lotal storage 
capacilyof 220K byI.s. 

800/801 SERIES FLOPPY DISK DRIVES 
Here is our dual B-Inch 
Floppy disk memory unit. II 
records and retrieves data 
on standard B-Inch 
diskettes to prolllcte 800K 

bytesol data storage unformatted. Or 51 2K bytes 

lti~' 
... ,~ 'NT ... N ...... O ... .. ... 

935 G."Im no Del SuI 
Gc'OlO Callom1a 93017 
(8051 685'45~ 

"CAN YOU REALLY AfFORD 
TOPAYLESSr 

in IBM format per drive. It .. also available with 
ctoubl&sided, double-density capabil,ties. tor a 
maximum storage capacity 01 1 6 Megabytes. 

7000 SERIES HARD DISK DRIVES 

The latest member of our 
drive family, Ihe Series 
7000 IS an a-Inch, 10 Mega
byIe Winchesler Technology, 
hard disk drive It Is fully 

hardware/software compatible and comes 
comptete With disk control ler. No"",, you can have 
the convenlence, speed, rellabllrty, and all the 
storage capacity you need. 

Call or wnte for the complete LOBO DRIVES stOt)'. 
FInd oul Just how competitively priced 8 quality 
drive can be. 
Ouantity dISCounts available
Dealer InqUiries InVited. 
, -------------, 
I 

Ves, I want to know more aboullOBO Drives 1 

l
and whal lhey can do. Send me Information on: 
a TR5-80 a APPLE a s-' 00 I 

1 
C ,I ,I.-.n.Roppydrto.. O &tn..\o\1nctIeIl.rhan:l I 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

:LD.r:1FllJ I , ,D.r.iZLSi ~ 
MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 
PRACTICAL APPLICATIONS 
BUSINESS 
GAMBLING. GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUE~TIONS AND ANSWERS 
PROGRAM PRINTOUTS 
.... AND MORE 

I'tIOGIIAMS AND AlTlCL£S PU8I..JSHED ~ OUI FlDT It ..uu 
INCLUDE THf: FOUQWWG; 

• flo. COMPlETE INCOME TAX PROGRAM (LONG ANO SHORT FORMI 
• INVENTORY CONTROL 
• STOCK MARJ<ET AfIW. y~ 
• WORD PROCESSING PROGRAM tF~ DISK OR CASSETTE) 
• LOWER C AS£ MOOIFICA l ION FOR YOUR VIDEO MONITOR OR PRINttR 
• PAYROLL (F£DEAAL TAX WlTHHOllXNG PROGRAMl 
• EXTEND 16 DIGIT ACCURACY TO TRMO" FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
• NEW Dl5K ORMS fOfl YOUR l'RS-aO-
• PRINTER OPTIONS AVAlLA8l...£ FOR YOUR Tlts..," 
• A HORSE S£LECTION SVSTEM· · oARITHMETIC TEACHER 
• COMPUTE MAILING UST PRQGRAMS(80Tlt FOR DISK OR CASSETTE 

SEQUENTiAl MOD RANOOM ACCESS) 
• RANOOM SAMPLINC" ' BAA GRAPH 
• CHECKBOOK MI\INTENANCE PROGRAM 
• lEVEL II UPDATES···LEVEl II INDEX 
• CREDIT CARD INFORMATJON STORAGE FILE 
• BEGINNER"S GUIDE TO MACII1NE LANGUAGE AND ASSEMBL V 

LANGUAGE 
• U NE RENUMBERING 
• ANf) CASSETTE TIPS PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON IGENERAl LEDGER. ACCOUNTS PAYABlE AND 
RECEIVABlE . FORTRAN 80. FINANCIAL APPlICATIONS PACKAGE . 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
f.LEMENTARY AND ADVANCED I ANO 

NOTICE 
Pursuant to a consent judgement entered in the United States Oistrict Court for the Oistrict of Massachusetts, H &. E 
Computronics, Inc. hereby gives notice that it is not and hu never been an authorized Rad io Shack daa'er or outlet, 
that products or services offered for sale or sold by it are Rot and were not approved or warranted by Radio Shack or 
Tandy Corporation , and that only products or services purchased directly from Radio Shack or its authorized retail 
outlets carry the warranty 01 Rad io Shack and Tandy Corporation. II you have placed an order, stili outstandIng, wIth 
H &. E Computronics, Inc., for products or services, in the belief that those products or services were manufactured, 
approved or warranted by Radio Shack or Tandy Corporat ion, you may cancel that order and obtain a full refund of 
any money paid or depoSited, simply by writing to the address below. 

WORD PROCESSING PROGRAM (C .. scttc OT Di.te) 
For wril ing r.1I~'$. 1,.1, .......ring .... ~IC . with uch ..... Wbsc:riplion5 Of ,--....1 

LEVEL II RAM TEST (Cassette or Disk) 
Chtck5 n,ndom <Kef ... ""I1TW)ry 10 -.. •• Ityl oil ""'"""'V 10nIoO'" .r~ IOIOrklng propl"fiv. 

DATA MANAGEMENT SYSTEM (Ca .. tle or Disk' <CJmCIIIe1~ lilt ~, lor you. fRS.8O'"' 

SEND FOA OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LI5TIN05 O F HUNOAED5 OF TAs-eg- PAOOMMS 
AVAILABLE ON CASSETTE AND DISKETTE . $2.00 OR,.I WITH EACH SUBSCRIPTION OR SAMPLE ISSUE . 

•• .... ... .. .•.......... ....... ...... ...... ...... ... .... .... .. .... .. ... ... .... ...... ...... .... .... •••• ......... 

i~zrnf 
... ,.. .... Cttr, .... YOl1l , ... 

~ . ~ 24;':- ~ 
(11'" f&.'. 

TWO YEAR SUBSCRIPTION S48 ___ SAMPlE O F LATEST ISSUE M __ _ 

11I 1""'1""'''~ Im •• 'r ....... Im •• ~ 1_ 

• "JlIS.8)-1S A TI!ADEMARK OF TANDY CORPORATION 
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••• EVERYTHING FOR YOUR TRS-80 Q 
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T Il..Iiio80 ". n -.ckrn..k o f ,be '''Idlo~'' Ilh' IMon Of Tandy Corpnra 'kJn 

* All Ord~ proceued within 2<J.Hot..rs * Fr_ Shipping with., UP.s. areas (oJJ $3/or or • • outside O/IM U.S.A. or u.PS areas) . 
.. »Day Money Bade GuaranlH on all Software an. a $3 ,..ally /or handling). * J~Day Mon~ Bode Guaran'" on DiM Driwt and Print . .... nw J»Doy. F," ~rvice. 
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HOME 

Use your 80 to fight 
back. Keep your records in order. 

IRS-80 
Wit/lam 8 . !rft;N';I, Jr. 
225 Longv;'\It' DriYe 
Je"ersOl'l, IN 47130 

Do you eYer wonder If you are 
p.lylng teo much Income 

... 1 
I do, jU11 aboul8Y4tfY yeIIt . 

The one thing I alwavs Ques

tion is the deduction the tax 
table, allOw lor the amount I pay 
In stat. ,,"a lax. I had 10 rely on 
the tax tables year alter year 
because I thought it would be 
too much trOUble to ac:eumulate 

the necessary records to claim 
more of. deduction. 

In flct , I didn't .... n know If I 
could claim more INn the te' 
bles a llowed. But, I tnought I 
Ihould, since 11 seems-eepe
clally In tho Ig;t few yeara

thai I have been spending mora 
money than I make to meet my 
dilly need • . 

TM TRS-IO ReconI KeIper 

Here is where my new·lound 
friend, Rlldlo Stlaclfs TRS«I, 
came to my (neue. 

I got my TRS-80 system at 1M 

end of lut YMf and atarted 
keeping rKOrds from the Ilrat 01 
January and 101 .. en month 01 
the )'Nt. I wrote my own pro
gram,to( Ihis, first In L.eo4II and 
then, when I upgr.cSed, In L8¥e111 
BASIC. 

I wrote lhe following program 
to k.-p track ollha amounts 01 

...... tax thai my family paya 
Meh day. 

The governmenlallowa you to 

use actuat sales talt figures, i l 
you can PfOYide prool of the 
amounts spent . 

I'll have my proof lor next 
yea(s tilt return, 

From my records I can see 
that I will be able 10 claim a 
substantially greater deductiOn 
for sa ... taltes than the lab4es 
allow. In my own case this will 
be more than double last yea(s 
decluctlon. 

- ._- f---- - -

-~ 
- --

-

My program is simple. It cr. 
ates a cassette record tOf NCh 
month of the year. A menu of 
thr.. 01' four chOices ia the 
return point from all functions 
eKeept End-Of.Job. 

The operator is helped 
thlOvgh each step lor each 

choice with a prompt, displayed 
in large character format . 
BeIOfe any tape entry Is written 
10 cassette lhe OI*alor can 
visually verify lis accuracy and 
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Fig. t. 

re-type lne enlries if a miataka is 
noted. 

I PfOY\ded a hard COPY output 
lor these whO have printers. 

The monthly workSheets are 
updated dally, listing sales 
lues p.ld. Aline end of each 
month the WOI'ks.heets .,e eo' 
tered onlO cassella. 

AI lalt time the ca ... tle Is 

printed and retained fOf yovr 
rfICOfda. If yoor retum ia QUH

ttoned. you will be prepared to 

baCk up your figures. 
When accumulating your dai · 

Iy recOfds, don't forgel thai 
there If. many hidden taltee 
that yOu can claim such as 
llama purchased from a vending 
machine, Of maybe the price you 
p.y for gasoline and theet .... 
t~. Don't forget that your 
m~lne, newspaper, meals 
away from home. utilit. and 

Just I!bout ev.ry penny you 
spend "",y have ules tu .. in 
lhe pr\ce or.ckled 10 lhe price. 

ChIc:tI. with your State DrIpIrt· 
ment of Internal Re¥enue 10 lind 
out jwl what sa ... taxes IT\IIy be 
~1IOed In .... rlous pu1'chllse 

..--_ .. -
W"e youraetf twetYe of the 

wor1caheels similar to tM sa"", 

pte I use In Flg. 1. The program 
.'1Ows six salea tax entries pet" 

day. A grid six by31 is adequate. 
t use tNKEY$ wher_ possi

ble to eliminate Wfong entries. 
Also I use CHAS(23) 10 display a 
latge charactll' IOf easier read· 
ing. 
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I write the datil to cuaette 
aft., MCh o.ys entry, whk:h 

u.s '*Y little metnOf)'. Th" 
mtthod UteS mont lage nWI 

Ilrlng manipulillon. Stili, I full 
yelt's Inform.tton can tM writ· 
ten 10 aeo minute CQMtta, and 
MCh dly'l enlry il c.pIIt:Me of 
being altered In ttlla foon.ll. 

When the progtam It to.ded It 
.. kelt you h ..... aline print •.• f 

you .nswer yet, the menu dl. 
Plays. choice of four modes of 
aper.tlon. II you Inswer no the 
menu displayl only thr ... 

Am, CfNt. a cUMIte by 
aelectlno d'Ioica one II1d Ioitow
lno the Inatf\lctionl. 

A monthly tolllll"ld I ~·to
dlte lotll 'a lutomatlclily writ· 
ten to CUM1te .. I list record 
IOf MCh month. FOf tM first 
month entered, the totll • .,. 
ZIIM'O, but for .tdilional months 

the ceny-torwltd lota's are read 
Ilr.l, using choice two. Just read 
the lui dly Of two of the lut 
month on the tepe. 

Arter the tot.i. Ir. rAd in, 

answer the Question -It thin 
anothllt moI"Ith- with no and 

tMn .. leet chOice one. Th. 
carry-forward totl i will ba 
dlap4ayed on lhe TV. 

The dlY 01 the monlh Is auto
mIIticllly di.pI.yed. II you 1\11 .... 
no entries IOf I particular dly. 
key ENTER and the (lay will a6-

vane. one number. 
Enl..- the amount ... you 

would on an Iddlng machine, 
I. • .• don't u .. declmel polnt • . 
The entered lmount II dis· 
pllyect with the decimal pIIc«t 
by the progr~ 

" thtn eren't six entn.. per 
day, Just key ENTER and uron 
Silt entered by the progrem lOt 
lhose amounts. Note: The Ilr.t 
IfI'IOUnt cannot be zero Of the 
day .avanc:ee. 

When the six amounts are en
tered you hive the oppoftunlty 
10 Y4sually vetlfy the amount .. If 
I miltake I. noted. lhe enUre 
day'l amounts can be ~ 
again befOfe Iny record i. writ· 
len to the cassette. 

II you Inl .. the prompt. -I. 
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IUD -~ .. ~ .. 
~" .... 
~ .. .... 
~" 40.0 _. 
UN 
... 0 
.110 
.... 0 

" 1..0 
ulO 
'laO 
· UD 
'In 
HU 
\lDO 
.110 
,no 
_no 
"1'0 
~UD 

'1.0 
.. .. 0 
ono 

'N' .... .... 
1010 
oUO 
~ .. 
. 010 
00)0 
'M ,on 
.0. 0 
un .... _"3 
010 ) 
0110 
.ilO 
li S:! 

.'''0 UsO 

'N' lOU 
lOJO 
n it .... 
10,0 .... .... 
'k' 
1 0,0 ,k. 
1010 
IOU 
.0.0 
un .,,0 .... 
t OIO .. .. .... 
U IO 
DUO 
U)O 

~" 
~ .. 
'UO 

"'SUI .UO "-, .. , 
",., ' U , .. U ,'" LiI ' OU· 
GoI"", tOOO 
I' at •• ,... •••• h c;oSUI '100, ""0 UIO 
II 0"·,· 'Dl0 II .... 
'OlD 1100 
, ."." ,." 110'0 IUO a, • • ,v, IU~ .OU" ••• 
1l00UI OODOI IJQ .... 10~1 

G-O,.,. "00' '"~U-I. II 
'1.11111 n, .. ,u., 'II.' · D" y-, 'U'ID' .. .. I II. , •• 
'OIl lOl '0 • 
"Of '.0' t.~ , DOD' 1'0, "0' ""' 
, II' UTI_I, . , I.t.o. ,. ,., 
If I •• ..,,, IO U 

",,"1. ,. , ., " U"" 1,111,... U, .,"D 
,.,"' •• , lU ' 1I USI"; II, ,tI,; 
J' ... 'DTO TDO' .,., 
,01. h i TO USl 
(;ti l'" "D3 
'''III'' 1l0. II," tOTAL ,I·, 1,11110.; $I " .. ,.fI •••.• ,"" TO-a U. 'OTIL II'" "" .. ; I '" 
'11.11 ,.,'" ·'IUI '.". '0 CONTI_ · ' ;.aWl IO~ 
GOIUI O,to 
' 1'." n •• '11 , .. III ....." .... _, .. 
GOIUI .DOO " '.'0·'·, .uto HI"·'" 1 c.al0 liDO 
IT ' .... ~ 1·1 . 110 , 0h·Y·' ; 1", '.0, "3' tOTD U IO 
" 0 .. ·,,· GOTO 11011 
IT ho·.· c;oto IDU 
G-II'o nlo 
lU' . ,":>-Or-Jot lto.o".I. 
G-IIl ... .,00 
'.1"" "U. '" .. 0 0 , D ,. 
"'D 10)0 
..... ,al.1I1 ICIVlI" tlf 'a,." .. II ..... llUU'. 
GO..". 0.00 
HUT '~"f Til( '.I.'1l Oit-LlIII" HUIT. '"If! 
c.al"" .010' 110' .... UOI 
tal"" 'UO 
'UII" ,.., ·D., ... II III_ IllI! "~ u •• • 
,II,vn-l. .. 
l".'''' ' ..... "" "0111 lun.1 
l'U.' ,u,nl .. 
L'l'.' •• 
L'UIIT 'U l 'l .0 .. ', ,u,n, ' ... 0 1,1 II l I· 
~"I "T .-
III' Uft-l • • • I .t.O'(".J 
IT "0 IOIITD "''' 
IT HID , •• 
IP .. ,. y_ v.,," 'U'''IAI 1,111 .. H, • • "D.I,' • • 
"'11.111\111 
I' 'u. 'l1li11 "070 lUI '110 v .. ,., .. VII'''' UIUIII, 'UIIO'· TOTAL U·. VII., "IT 
lUll" U 
V.I'" hlltl ·,ll-D." 'oTAL U·, "'I'" lIiG 
",lUi UOO 
,l ,.ft )U. 'U , ..... 1 11011 ... _T. TO '11"'
GOMI, ODn 
I' ; . ...... nl, ~10 1100 
II 010.'" ~.OI c.a'O _0 
GOIO .. ~" 
.,. ·"LLOIII 'III'fl ' DOlL" 
" .... , 1" ' IIl. U , " " •• • '0'0 UI~ 
IT '",," IU tLI fLU 'DID 
• • T .... " 
~ f " .~II'ln , .""'" I" ua:1 C_'4'"'" 
ClI' ,U", ' .... UII 
U .... · 1· ;010 .0.0 
,.. ,", -IUU 'A', AT .", .... , .... _ _ OIl __ _ 

'11." ,.,11' 
'11 11' ·.UO 11'( 10 1110 D, LIlT "011' .. • 
" .. 1<>· 1" c.oTO 'Deo 
.... , .. , ""~ ... u TO'u ,,', ........ I .. ~' 
'11 .. " ,..UH 
,. ," ' · '\..AU ItCOItD(1 , ... , TI' ·~I· 
'II." "' I II' 
IT "'0 ·1" ...,TO .' ~I 
'11.' • ..... U 101. ••• 0 IL,,,,IU" 
TI "tT , .al.' 
H,II' ".'1$ .11" •• ~.~ '''0" ......... 
u. ""'f OlLU ,01. St lltll OI"UU' ,c. hi 'D ,00" II,IT 
GO 'U' .,oct 
, .... ,. MI •• n. 
If' U lLCIoI v III II D1tLTo 
" •••• "", ... nll IT ... . . ~ CO'O 1011 
If ", ••••• PvaJI 
" ......... IT .... lLJI 10'1 
• ... . nlOW ."" totO'tn 1 or. I 01 ) ""'-, • 
" •• , ... ,YI, IT .. h . ' "ITO IOU 
IT l .... ·J·' 01. , ..... ,. , 01 1 ...... 1 .. ' G-II" 1110 
OOTII 10to 

"" ULLOM "1"1,1 CHII"I ~ OOIL" 
... . ,11 .. ", IT "' ••• GOTO I DOO " ,,"·4· .. ' 1,1.11 
10 " h·.· ' .. liD ! .1(. 4·' GOtO ..... 0 Ilil IDiD 
". uur ,OIl ,1tD ' tl 'lOtI .... _ 
" ••• • 'h 'IIl"" I' ..... GOlO '010 
.1""'" .. •• u, St~UII '0 L .... " ' ..... ~4t1( ... 

'" TI'", ' .... ' U I u"' ..... 
at" .1( . 0 0011 .>tOUII, ' ''"Uh 
"0 ' t'D ' OlD' 100' "0' "0 .nuu 



the dall correct?", wlltl no, the allows you to get blck 10 the 
amount. are zeroed and In. 

same day lIS ready to be r. -. If you Inswer the prompt with 
ywe, tM dltl .. wrltt.., to cu_ .. 

The next prompt ~Is ttll' the 
lut day· will write the monthly 
totl' Ind to-dlt. total to the 
CUMlt. if you Inswer yes. 

The lut record written to 
c .... tt. h .. th. Ilr,t lu 
amount z«oed out. Thl' signals 
the fnd 01 the Moottl choice 
two. 

The prompt ISks "I, there 
another month- before conUnu· 
Ing or displ.ylng the menu. If 
you .-nawer ,..., the rext month 
ill ready to be entered. 

Thee .. I .. ANd 

The menu choice two Is the 
cessett. .-..d. Four amounts 
.... displayed per screen layout 
before morl data Is read in. The 
totat amounts Ir. displ.yed 
when the lut record III read in 
fOf the partk:ular monlh. The 
prompt "is t.1 another month-

menu Of read In anon.r month 
from cassette. 

Menu choice three termil'llt" 
the )ob. 

If you have I print. the menu 
ch04ce four Is ...... U.11y thl 
same as ch04ce two. FOllOw the 
prompts and rMke S4.1r. your 
printer is on-line. 

The TV will display 'dItl Is t»
ing r...r u the ~tl" being 
pI.yed. One month Is printed pet 

page fOf .... of reading. Stan
dard 8 Inch by 11 Inch ~ I. 
utilized. 

II you have I printer thai UMS 

narrower paper, you may hi'll to 
modify thl program from lina 
4080 to line 4210 to matCh yout 

printer~t .. 
T11enI you have It. I hOpe )'OU 

will be able to .... soma of your 
tax money next}'Nt ..... ybe you 
c;a,n even set up I aeMce bureau 
for others. It will take I full year 
to accumulat. your amountll. 
Stick with it, as I did. Ind you 
should ... thai you may hive 
been paying too much Income 
tax all along .• 

ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-BO· 

',OIIIC.UTlH 
• UPfTAi. tIYlST.uT 
• .... MAl, ... 

• '''Ducn"," MAlnas 
• fllMCUl _lATIDII 
·U.L..uo __ L 

TIoeM ...... _ ............ ",,-, ~ • ....., .. ....... 
1IC ___ . I ............. _ .. IIS·I011Wl . ...... .. 
o.r 11$1 """-'SIS ..... 1IIIktI ....... _ _ ... ... 

.... "" doI ....... _ ""' ...................... .....,. 
_ . 'flit ..... uoo .. "'"*"'-......... ,..... .. O.L"I .. .. _ .............. "_'-.* __ ..... 1.lii0i MInIIooIoeo 
tI ~-.--.lI.~ .......................... ....... 
.......... ... _ ......... riIIt. .... _ .. __ 'flit .... """" ...... ............... ,"' ...... ,.. ........... .. ..... f..................... . '*"*- .. .... 
_ ......... V ........... I11 ...... ~ ............ . 
... _ ......... T1q .... NI .. ~III ... ,..,.... ... ....., 
.... 11' ........ ~ .... ".,., ...... Thos ..... c... ... ..... 
__ .. ~ IIINIIeII U. ..... _ lIOII uoolll .... III UWl • III· 
..... ""_ ...- ......... 1. c.. 01 ................ It ... 
""""'" " ........... ,,, ...... JI-."Oi/f tlJ'lTlol _GIl lIG 
,. ...... _ ..... m *' ....-... r.._att'- .. __ 
"...rI. TIII...,. ....... ___ ... _ , .. _ ..... _ ... 

-~- ~,.,..,. ... --.... ~ ~ ........ - ...... , .. ""1 ... "'" t .. tnIIIIIooo .. HdIo~. os _ ..... _ .. ~ 
_ .. ___ t. .. CAl'lTAl ....... oocWtI. ... OL .. 
.... '"""' ...... 1111~ .......... __ '_ 1 ............. 11011 
.... ,..~ ... , ...... 11 .. _1.1 .... c.tII ~ " .... '. 'I7 

l:1li . ...... lor ~ ..... II "" .. _ 
APf'UlO lCOIIOMIC AIIAlY$I$ 

4005 l .. UII Aft .. L.., 8e..-. to toI07 
PlJi Ut . .u ... ~1 

.',_-' tI ,....,. c.., 

... t"O'f. ~ RAeET COIIOUTII ~ ...... , ••••• 'M.' FOR MOD I AltO MOD 11M TRS-aa" 

FOOT ..... ,.. ... oort •• 15K4i1k.... FOST ... BASIC"".-II ..... _. ...... 
IN - illIn lUll 3 ....... • -.. Full MATRIX FunctlOnl- 30 BAStC commandIli 

Pwfecl for your multi-diske1t. RANDOM file mailing Ultl. Inven· MathemaUcal and COhMnOh matttx 'unctions. a.noe wqye In 
tDry. etc. ldea.1 fOt" speciallMld report gener.tlon. sort. mer~ or mld-progr.m. ~.arT'a)'handllng. Tapearreyr-..d..clwr1le. 
combination. All machine Iinguage 1I.nd-11One package - Includlrtg atrlngs. Common aubroutlna c.U .. 
EfUclent.nd .. IY to UM. No separate key tiles required! PhYllcl1 Over SO more STRING Functlonl .. BASte commandsll 8tt1ng 
racon:tsare f'NITanged on dtsQtte! ~I muttlpfe sub recordS manlpul.Uon. IranataUoo. COIhC"'.lloo, copying. IJMtCIt. leNIn 
per seclor Including optlonll sector spannlrtg. Sort. on one or control. point ... manipulatIOn and utlltty 'unctions. tI cl 1 
more fields - Iscendlng or descending. Sort flekts within recorda rnulilkey multtvartabM maeNna tal D 'lO"eort.. L.oed onty rr.echll. 
maty be ch.ract .... Inleger. and flOating-point binary. PrO'ftdn langu.ge functIOns that you want! Wher. you ....,1 In "*1001" 
optlonll output field deletion. rearr.ngement. and padding. Relocating linking IoadeII More than you..,. expectedll 
-son tlmingl arrown below are nomln.llImea. Timet will vlry CICI BUSlNESSp 4 1_1nIWIa1A8lq ..... 
based on tort and syslem conflgur.tlons. Nominl' times baled 20 Bullness oriented 'uncUon.lncludlng: 
on Mod 1481( 4-dri¥e conflgur.tlon, &4 bytl rlOCH'da. and 5 sort qys. Printer Aulomalk: Pagination wlt~ hMderI-", root .... , 

TlPE fU IIZE HIT n.E TYf( ALE IIZE IOIIT n. Packed Decimal Arithmetic (+ •• , ,/) 127 digiti' ''''''' It' (!J!!!l" Binary .rray IeIrcheland hash coda generator! 
SORT 1iR' SORT 340K ~ COMPROCe ''''1 tor .... ., 11 .... 
SORT 32K 49 SORT I580K 2!5e9 Auto your diSk to perform any Mquence of DOS COIIW ..... 
SORT 113 SORT.nd machine language toed .. BASK:. ".'lOiy aIze, run program. 
SORT 1~ 445 MERGE ~~:r" 1767 rwponcI to Input .,81..,.,.,.." etC. Stngle BASte comm.na ftle 

.,.~ defines .xecu1lon! Incll.ldel auto !I.e) 1 t unc., screen prtnt and 
DIll tor Mod IIMinlmum 12K. 2-<1rives) 175 Ott-Dilt Iowef ca .. software drtver . 
....... IIodIIIMlnlmum&4K. l-<1rIveI1150On-Dllt·· REMODEL + PAOLOAD = ...... -, .... 
Mod. D '5 •• 1 Pacbge,100·· REnumber any portkln or .nof program. MOweany portton 

Mlchlne Language SUPEAZAP. pful EdltorlAasemtMer and of progt'.m 'rom one location 10 another. DE~ PftIOI'M' ......... 
DisuMlTlbfer patches. MERGE all Of any portion from lape. Save and ..tty portion Of 

Mod" Q • 'I' t _ .... F...,'GaP 160.. all 0' combined mergect programs to t ...... 
"F Mod II Pr I 1· ... _ .... -.. II OOS . .... . h ... _ GSF ts. ",'1.12._4IK)'" or ograma. nc ....... -...u I ttl Wit Of..-. 18 Machine I ........... routlnea.lnch.IdM RACET aort .. 

For DeveIOpmenI Package. also Include copy of App.rlt -·w-'-
NEWDOS + 5'1. diskette. 

CHECK, ...... IIIC. C.O.D. 
caat. _.11 .ta add 1% 

T.lepho ... 0rMra • 5 led (714) 137-6011 

""''''''''-~'''~~l1SII 

". ~ MeET COIII'\ITU ~ 
111'11 11'1 ...... CA .. 

80 Al/crocompuf/nfl. Allrch 1NO • 46 



UTIUlY 

With these programs you can print files 
while running another program entirely! 

SPOOL and DESPOOL 

H. S. GMlry 
Itt. '. 80x 3N 
e.rly8wHJe, VA 22ltJIJ 

reedy. The output ct.la Is written 
(S9QOIed) on • mass SlOt. de
YIce and tt."t t~terRd (de

spocMd) wMn the peripheral .. . ...,. -The fRS.8O spooler system II 

name and ptacellt In the de¥ice 
control bIoc;t( (OC8) for the me. 
UM numbers 470 thfough ~ 

open an exl'ting tile or creat •• 
new OM and check fOf «rota. If 
any enor I, found, .... eff'CIt' 

rneIIIIge Is printed and the 
IpOOI OJ*t.tlon II terminal". 

S imuitaneou. Peripheral 
output ov.rt.ap ~ .. 

• technique UMd by mo.t large 
computei' ~_ to prevent 

dtoMed ln10 two ma;or MeUo .. , 
SPOOL and DESPOOL The tim 
ot theM .. etlonl II the output 
~. shown In U.Ung t . 

It the file opens withOut error 
then IInti ~ through 580 c0n

nect the IpOOIer to lhe printer 
DCB and return oontrol to the 
opefIIUng system. prog-.n ctet.y bee ....... IkM 

~I. 1* •• print." IS not 
The code In line numt:Irtq 300 

through 440 rllQUMta the file Now. Nd't 1m. the OC*atlng 

.. 

44107 
00'. 
4026 
4020 
.. 428 
4420 
443C 

FEOO 
FIEOO 21CYIE 
FE03 CD'744 
FEO' 21UFE 
FEO. 0620 
FEO, CD4000 
FEO£: 78 
FIEOF 87 

ProrfIRm u.,,,,,, T. 

00100 "HIS IS THE PAINTER SPOOlER - WHEN LOADED 
00110 fIT WILL INTERCEPT ~L ~INTER OUTPUT ~D 
00120 I.TOR£ IT IN A 254 BYTE .urFER WHEN THE 
00130 '.UFFEA IS FULL THE DAT~ IS WRITTEN TO 
00140 "HE SPECIFIED FILE. THE SPOOL FILE MUST 
00t50 IPE CLOSED BY RUNNING THE BVSTEN PRDORAH 
00160 'ClOSE . 
oono I 
OOIRO btSP ,.., "4A7H 
00190 INPUT ,.., . ... 
00220 PRDD '00 .. 026H 
00230 DOS ''"' .. 020H 
00240 CLOSE [au .... 21Dl 
00250 INIT [au .... 2OH 
00270 WAtTE ,au ""JeH 
00280 , 
00290 ... "" .... 
00300 "TUP LD Hl.NSOI fLOG ON 
001i0 CALL DI .. 
OOJ20 LD HL , JNJFR 
00330 L' 1.32 
00J40 CALL INPUT 
OOJSO L' ••• fGET ACTUAl.. • 
00360 no • 

ItIIcIoCOm/HItlng. "'.rch 'NO 

system (DOS. BASIC. etC.) It· 
tempta to print a character. the 
coo. In lines eeo thfougtl t30 ta 
activated. n.. character Is 
counted and atorad In a 2M byta 
buffer. When thla bufferla full It 
Is wntttn to the dlllt. Th'-~ 
c:ectu,.. contlnuea .. 1Ong as the 

UMI' allows It or until an 8I'JOf ts 
detect~ . 

Whan the spool operation la 
comple1ed you muat c:1oae the 

spool file. Thla la necaaury for _ ......... 
Fir'll, lhe data prinl~ may 

not have anded on a 2!5e byte 
boundary. Thut. tome data may 
be In the buffer IMt has noc 
been _ttt ... to the , .... ao.tna 
SPOOl .... detact thIS all .... • 
tion, ... tha unu.ed .,.. of lh1 

butt ... 10 taroea and write the 
last buffer to the fII • . 

The MCOnd reuon II that the 
system pJOgrlm ClOSE must 
be <:ailed 10 update the CIIII( 

dlractOl'Y . 
Tha apool ayatem performs 

both 01 thaM cIoee operatlona, 
It control Is tranaf.-nld to IabIe 
KLOSE (location FE7eH In 
llatlng 1). Thll may be done by 
entering DEBUG and typing 
GFE1e. The IT'IImOfy containing 
the KLOSE pJOgram, the me 
DCB. the point .... and the 2MI 
byte buff., must not be c:hangad 



until the clos. o~rallon Is 
done. 

II you don't Ilk. ullng DEBUG 
10 cIoN your lilt! you can er .. t. 
• c}oM progr.m as follows: load 
(but don't execute) lhe SPOOL 
program, then Clump the KLOSE 

part 01 SPOOL 10 I disk file 
called CLOSElCMD. Don't dump 
fT10fe memory than nMded. Ac
tually, you only need In IXecL)

tlon (Iranller) .dd' .... 
The dump command to close 

lhe tne lor the SPOOL In Pro
gram Ulling 11.: DUMP CLOSE! 
CMD:O (START .X'FE7S' ,END 

- X'FE90',TRA '"" X'FE7e'). 
Now, 1ft. your spool opera

lion Is Iiniahedl, return 10 DOS 
and type CLOSE. The 111. 11 then 
clo.ed and the lpool opel"atlon 
terminated. You are Ittt with an 
ASCII Ille containing III the 
printer outpul since the spool 
wa.ltarted. -II you want to print 1 copy 01 

th. spool IUe the command 
PAl NT could be uNd. However, 
thlltles up lhe aylt..., while the 
printer Is running. 

For1unatety, lhere Is a better 
way, OSPOOl, shOwn In Listing 
2. This program opens the spool 

file for printing and returns to 
the operating system. 

The data In the lile la then 
printed while you perform al
moat any other job on your ay .. 
tern. That 'a right, you can run • 
BASIC program or perform other 
diSk operations while the file la 
being printed. 

There are only a few e)l~ 
tiona: You cannot re-boot tile 
ayatem; You cannot write to the 
spool file while delpoollng; You 
cannot print data In the regular 
DOS manner unlit the deapooilS 
completed; You cannot spool on 
tile while delpOOling another. 

The laat r •• trlctlon I. In
cluded only because SPOOL 
and DSPOOL UN the ume 
memo<y. 

If you mewe one 01 the pro
gl'ama to .nother lOcation, you 
could SPOOL and DSPOOL at 
thaaame time, although you aUlI 
may not write and read the ume 
llie at one time. You must use 

two different file nn ... 
OSPOOL uses two links to the 

operating system, ~ to the 25 
millisecond Interrupt and .noth-

FEtO 28E[ 
FEI2 E. 
FEl3 83 
FEI .. 6F 
FEI5 7A 
FEt. C(OO 
FEI8 .7 
FEI'1 3620 

FEU 21ElfE 
FEIE IlA .. fE 
fUI 0600 
FE23 CD20 .... 
fE2. 2 80'1 
FE28 21D:5f£ 
FE28 CD.7 .... 
FE2E C32D .. 0 
FE31 2A2640 
FE3" 22A2f'E 
FE37 2140FE 
F(3A 2::.>26"0 
fE3D C32040 

FE .. o E~ 
f'[ .. 1 ".~ 

FE"2 2A9EfE 
FE'" 71 
FE46 23 
FE .. 7 229E"'E 
".E ..... 3AAO"'E 
I'"I:"D FEFF 
H4F 2807 
1"£:11 3C 
FE'2 32AOFE 
FE'5 f1 
fE'. £1 
FE57 C9 
"'£58 C, 
FES9 05 
FE:5A DDE' 
FE5C FOE5 
FE5E lIA"FE 
FE61 CD3C4 .. 
FU" 21EIFE 
FU7 229[FE 
FUA IIIf 
FE6' 32AOF£ 
FEU fDEl 
FE70 ODEI 
FE72 01 
FE73 Cl 
FE7.. 1801" 

I'"E7. 3AIIOI'"£ 
FE79 97 
FE7A 2813 

FE7C 2A9(FE 
1"(71" 1600 
fE81 fEff 
FEll 280" 
F'£8~ :Ie 
FE8. 23 
FE87 181"6 

fE89 lIA .. FE 
F(8C CD3C .... 

FE8F lIA .. FE 
FE92 C028 .... 
1"£9' 2AA2FE 
fU8 222 ... 0 
F(n C32DotO 
FE9E £IF( 
HAO 0000 
FEA2 0000 
FEA.. 20 
f"EC5 53 
1"(0" OJ 

00370 
00380 
00390 
00 .. 00 
00 .. 10 
00"20 
00" 30 

JR 

" 'DD 
LD 
LD 
.DC 
LD 
LD 00 .... 0 

00" '0 
00".0 
00 .. 70 
00 .. 80 

IIN8fR NOW HoIIS 
IINIT THE fiLE 

LD 

00 .. 90 
00'00 
00510 
00:520 
00'30 
005"0 
00550 Of( 

005.0 
00570 
00580 
00590 

LD 
LD 
CALL 
JR 
LD 
CALL 
JP 

" LD 
LD 
LD 
JP 

IS OPEN 0 0 .00 IflLE 
00610 I IT WILL STUFf 

I Jf THE BUfTER 
IWILL 8E DOHE. 
• 

00620 
00630 
006"0 
OO.~O 

00660 
00.70 
00.80 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00810 
008 .. 0 
008'0 
008.0 
00870 
00880 
00890 
00900 
00910 
00920 
00930 

DRIVE PUSH 
PUSH 
LD 
LD 
INC 
LD 
LD 
CP J. 
INC 
LD 
POP 
pop 
RET 

OUT PUSH 
PUSH 
PUSH 
PUSH 
LD 
CALL 
LD 
LD 
XOR 
LD 
POP 
POP 
POP 
POP 
JR 

Z.S[TUP 
DE.Hl 
•• E 
L •• 
•• D 

••• H •• 
(HL 1020H 

FIL( SPEC WITH 

HI... 'UffER 
DE .I"'BFR 
8 •• 

'NO INPUT 

,,.DDRESS •• 
ILOW ADDRESS 
IHI ADD 

IHI ADDRESS 
I.LAN!\: eR 

TRAILING .LANf(S 

IPLACE 
.OC8 

IIUT 'OPEN IT 
Z.OK 'Z-l IF OK 
HL.ERI1 
DISP 
DOS 'AND OET OUT 
HL.(PRDO) 'OLD DRIVER 
( SAVDD ) .HL 'SAVE IT 
HL.DRIVE INEW DElVER 
CPRDD) .HL IPUT IT IN 
DOS 'DOHE 
THIS IS THE ACTUAL ORIVER 

THE CHARACTERS IN THE IUFfER 
IS fULL 011 WRITE TO THE DISK 

HL 

" HLdPRf) 
(HL ) .C 
HL 
(PIHhHL 
A.(CCNT) 
O".FH 
Z.OUT 

• (CCHT) .A 
OF 
HL 

ae 
DE 
IX 
IY 
DE.IN8fR 
WRITE 
HL.8UffER 
( PRTl.Hl 

• ( CCNT)'A 
IY 
IX 
DE 
8C 
POP 

'POINT TO lUI" FER 
'SAVE CHoIIRACTER 

• COUNT 
• DUN 

'COUNT IT 
'PUT IT 8ACK 

'00 lACK 

IDCB 

'RESTORE POINTER 
'A-O 

Oq9"0 ITHIS IS THE CLOSE ROUTINE - CALLED BY 
00950 'THE CLOSE fUNCTION TO CLOSE OUT THE LAST 
009.0 IRECORD AND THEN CLOSE THE fILE 
00970 KLOI5£ 
00980 
00990 
01000 'DATA 
01010 
01020 LOpe 
01030 
010 " 0 
01 0 50 
01060 
01070 
01080 ITHIS 
01090 WRIT 
01100 
01110 ITHIS 
01120 ,nLE 
01130 KLOS 
011 .. 0 
01150 
011.0 
0 1170 
01180 PRT 
01190 CCNT 
01 200 SAVDO 
01 210 INBf'R 
01 2:!0 " SGI 
01 230 

L. 
OR J. 

IN fILE 
LD 
L. 
CP ... 
INC 
INC ... 

IS THE 
L. 
CAU 

A. CCCNT) 

• 
'COUNT 

Z.KLOS INO DATA CLOSE FILE 
NULL REHHAINDER THEN WRITE AND CLOSE 
HL. (PRT> 
CHLhO 
OffH 
Z.WRIr 
A 

HL 
LOPC 

'DUN 
'FULL WRIT IT 

WRIT TO THE DISK ROUTINE 
OE.INBFR IDCI 
WRI TE 

IS THE CLOSE ROUTINE - IT WILL CLOSE THE 

LD 
CALL 
LD 
L' 
JP 
Dn" 
DEfW 

D'''" [lEF" 
DEF" 
.. n 

D£ .IHBfR 
CLOSE 
HL , (SAVDO) 
( PRDD)'Hl, 
DOS 
BUFfER 
o 
• 

'DCB 

'RESTORE PRINTER 
'DOHE 

' SPOOL Ft LESPEC T' 
J 
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FED5 :13 
,.CEO 03 
FEEl 00 
FE'" 

01240 E~" 
012S0 

_. 
.. F. 
1l£F8 
END 

• SPIlCH. 
3 

E ...... • 

01260 IUFFER 
01270 

o 
SETU,. 

ERRORS 00000 TOTAl. 
2t521 TEXT MEA IYTES LEfT 

IUfFER FEEl 
CCNT FEM 
CLOS£ 4428 

01260 00470 00850 01180 
01190 00710 007S0 OOBBO 00970 

DISP 4467 
00:240 
00180 
00230 
oo,,~ 

01240 
01210 

DOS 4020 
DRIUE F(40 
ER" FED:5 
IN.FIR FEA4 
tHTT 
INPUT 
KLOS 
KL05£ 
LOPe 
",.1 .. 
OUT 
POf> 
PODD 
POT 
SAUDD 
SETuP ,,,m 
WRITE 

4420 002~0 
0040 00190 
FE9F 01130 
FE76 00'170 
FE7f 01020 
FECS 01220 
FE'll OO:SSO 
FE58 00790 
FESS 00760 
4026 00220 
fUE 01180 
FEA2 01200 
FEoo oo'loo 
FEB9 01090 
44'lC 00270 

01140 
00110 00530 
00~40 00590 01170 
0M070 
00520 
00320 00480 00830 01090 01130 
OOSOO 
00J40 ...... 
01070 
OOlOO 
00510 
00730 
00910 
OOSSO 00580 01160 
00670 00700 00860 01010 
00560 011:10 
00370 01270 
01040 
00940 01100 

Prog"m Ustlng 2. 

00110 
00120 
00'30 
00140 
001:10 
00160 
00170 

,,.fUHTER DE-SPOOLER - WHEH LOADED IT CONNECTS 
'TO THE 251tS INT£RRUPT AHD TO THE: KEYBOARD 
iSCAN ROUTINE. THE SPECIfiED fiLE ~ILL IE 
'LOfilDED ONE RECORD AT A TUtE INTO LOCAL SurFER 
IANII THE INTERRUPT HAHDlER WILL PRINT ONE 
'CHARACTER tACH TlHE THE PRINTER JS READY, 

4467 
00'0 
4424 .. ,. 
4510 40'. 
",,02D 
ODE. 
OOE. 
3FFF 
OOE' .... .... 
FDOO 03£11 
FOO2 DaE9 
FOO"" E6Fa 
F1I06 FjjoO"" 
FD08 ORA 
FDOA DlE9 
Foac £607 
FDO£: 2172FD 
Filii 0600 
F01:1 4F 
F014 0' 
FOIS 7£ 
FII16 Cl3E9 

FOlli 2141FE 
FCltS CN7 .... 
FlllE 2i1N"E 
F021 0620 
F»23 C04000 
FII26 78 
FII27 87 
FII28 2806 
FD2A EB 
FIl2S B3 
FD2C .. 
F02D 7" 

oo,ao 
f WHEN THE EOF ra FOUNO THE LJ Nt( TO THE 
'INTERRUPT HANDL£R AHIl THE KEYBDMD SCAN 

00 1 9'0 ; 18 RENOVED. 
0020<) 
09210 nISP EQU 
00,]20 INPUT EOO 
oo2JO OPE'" Eoo 
00240 READ EDO 
002!50 MS2~ EOO 
00260 KBDO [au 
00280 DOS Eau 
00290 CNTREG EDU 
00300 DTAR£G EQU 
00320 ALIU EQU 
00330 RESURT Eau 
00340 SWITCH £00 
00350 I 
00360 
00370 SETUP OUT 
00380 IN 
003fO AND 
00... OR 
00410 OUT 
00420 IN 
00430 AND 
00440 LEI 
00450 LD 
00460 
""0 ..... 
00490 
00500 HUIRT 
OOS10 
OO!l20 
00:130 
00:540 ..... ..,.. 
0~70 

0"" ooS90 ..... 
00610 
00620 

'0 
.. 0 
LD 
OOT 

IS SETUP 
LD 
CALL 
LD 
LD 
""-L 
LD 
O. ... 
EX 
.DD 
LD 
LD 

4467H .... 
4424H 
•• J6H 
4!SIGH 
4016H 
402DH 
OEAH 
.EBH 
lFFFH 
DE ... 
DE .. 

OFOOON 
(Rt;;IILIRT', A 
III. (SWITCH) 
OF ... ... 
CCHTRfG)'A 
A. (SWITCH) 
0," 
Hl,RDTA.L 

••• 0 •• 
HI..llC 
A.(HU 
(SWITCH) .... 

IDI SP\.AY 1tf8SAGE 
I INPUT MESSAGE 
'Of'EN A FILE 
'iII£AD A FILE 
125 PUI atJEU£ 
'f'1JINTVt TO KEYJOMII 
IRTN TO DOS 
,CONTROL/STAT UART 
'DATA 

JftESET UART 
IM:AD SWITCHES 
'KILL LOW THRlE 

NOW TALK TO Of'ERATDR 
H\..f'tSOI 
DISP 
Hl. . IHBFR 
•• 32 
IIPUT • •• • Z.SETUP 
D£.HL 
•• E 
L •• 
•• 0 

'GET ACTlUIl • 

'NO INPUT 

'IIIDDR£8S+t 
'LOW ADDRESS 
'HI ADD 

ertothe~~. 
T1le TRS«) hardwate Inler· 

rupt. the mlcrocomputllr forty 
IImM per second. The operating 
system ~ this Interrupt to M'I 

foreoround tuk&. TheM tasb 
Include the 1M1 time clock, 
TRACE. or any Job you'd like to 
run. 

To run a ; ..... job you I'IMd to 
&Ion the addroee of a pointer k'I 
1M 2!:i mmlsecond queue ltat. 
The QUf!lue list .. at memory 
toeatlon <61OH and 4511104. The 
point. Is twa IMIOOf)' brt .. 
containing the .scsress 01 your 
...... om. 

Thla la a little confusing 50 
MIl"1ook al USttng 2toaaewhat 
,~. 

Unea 800 throuQh 850 pot the 
addreaa of something called 
PINT In IOcattona 4510H and 
4511tl Notlcethatthecocte also 
U\'8S the former contents of 
451OH, ~11H to be put t.ck 
... t .... PfNT Is a pointer that can

talna the memory addr ••• 01 
your ptogJant. 

In itUsexempAa, 451OH, 4511H 
contains FD7 A (the Mldfeu of 
PlNl) and FD7AH cantalnl the 
addt"' 01 INTHOl (F07CH). 
Now. e .... ry 2S mllllMCOnds 
IHntOL, the Interrupt ~,Is 
~. 

NTHDL 

The fuoctloo of the 0SP00l 
Interrupt hIndIor INl"HOL I. very 
~ 11 cnec:u the R5232 
boWd to aae if It will accept an 
output character. If the RS232 
board Is not ready. INTHOL 
murns to the operating syatem. 

" • Chlncter can be output. 
INTHOlchecksCCNT. 

AI Ion; as CCNT ,. zero, 
INTHDllllturns to the system. If 
it '-n't, 0nII charect_ .. output 

and counted. If the Charact ... Is 
a eamage l'Mum, the buffer '
set up to output a 1101'1 feed. As 
long as thera Is data In the buf· 
'-. 1N1l10l will print It. All of 
this tllkes p4ace In time stolen 
trom your other WOftt.by the k1-

tonupt. 
Getting data to the buffer Is 

SCAN'. Job. SCAN rMCh one 
ntCOtd fIIIfIIfY tlma the print bul· 
t. IS empty (CeNT = 01. It is 
linked to the TRB-80 keyboard 
drlvw and runs IWIfY time the 
ayltem chacb the keyboard for 
-,. 



flt III [~ TIS ry II I [~ 
SAVE " TONS" OF TIME TYPING IN YOUR BASIC PROGRAMS with TSHORT'"; 

WEB'S FAMOUS SHORTHAND FOR LEVEL II and DISK BASIC 
I COIwerl your I 

printer - pp conuol - 512 th.,lICler 
cabl. with cunom control switChes - complet. and .. ,ely to 
LPRINT (CINning .nd m inor service includedl . $795.00 
(Opt ions and sh illrl ing . >clta - Call or wr ite for spe-cial ,hipping 
jnt;truc:t ionll 

TRS-80 Keyboard with TSHQRT Decals installed. 

TlEC '" _ EPRQU and cahill intllrf..:fl kit 101' YOUr IBM ElEC· 
TRONIC 50 or 60 _ comes with custom control switches. 
instllh in minutes . $289.00 
TBEEP' " _ For l EVE L II and DISK USERS - A .elf contained 
\lUdio aler t beeper with a pager-like tone. A lirnplll BASI C pro· 
IP"am commands it 10 beep. i.e .: OUT 255. 1: FOR 1'"' 1 to 300: 

• Work, with ilil LEVEL Il,nd Oi5k Operating Svst.ml including 
NEWOQS 

NEXT : OUT 255.0 . Plu~ In.line with " AUX" cable from your 
TRS-80 (R'Quir" 9V Bat tery ) $ 19.95 
TBUFF ™ _ For lE VE L II CASSETTE USERS. Eliminal lli . one", 
and lor al l , caUlltle relay nicking. Plugs in-lint with the " REMot.'" 
cable bl!t_n your TRS.ao and cauelle re-corde r. 

• J 1 preprogr.m~ 1I.I.ment k'VI 

• Doe KUSTOM'""kev.. up to 64 eh.ract.n - ch,nge.ble .nytime 

• 42 key dec.ls ISH p ietu •• L 10 ' f' diff,rent for dil l< usen (Specify caUlltte recorder make and modell . $ 9.9B 

• A. l in gle, Ihil ll<f.kI!V ,ntry tyOe$ enli •• u"~.nl on screen TPAIC '" - Pack 0 1 10C·l0blank boll .nd blank 
labels . (AGFA6 11 ttle . S 12.95 

• Onlv sao byte, 01 machine language in 10000I memory 
• Cofnfl on ca sene, one side for LE VE L II , tn. Olher for DOS EARLY 1980: 

• DOS "" ... ion I~ In _d U":UU'" hom disk IIi. TAPE DISK TBASE' " - A POONllrful DATA BASE MAN"GER progra m secood 
to none I A $0400.00 v,lue for . .. S 2'3.9:1 

TCHAIN' " - For lEVEL II USERS - PreWfVfI your ver iab les and 
array. whi l. Cl OADing mult ipht progrlms. EDITing. or eu·cut · 
ing RUN S 9:90 

• Futures sell-enH, ing eom .... nds , i.e . CONT; GOT010; KUSTOM 

• TSHOAT w i th four !)age i" $!ruc t ion manu.1 •••. ___ $9.95 

P.O. BOX 60 ac, MONROVIA. CA 9101 6 
DEALER INQUIR IES INVITED 
SORRY - NO C.O.D: S 
FOREIGN ORDERS ADD 20" 

UP TO 25% OFF 
YOUR OWN TRS-SO SYSTEM AT TREMENDOUS SAVINGS 

- ... .... ... --l..,.III- .... IIlt.OO .m. 
l ...... " -ll11 _ .GO .... 
E.panMOf'I ...... "ec:. _ .GO .m. --- ...... " .... 
C-O-.11't"- • 'WOO '"""-C--•• 01"- I'.OD I 1C1DOO _Il" ____ 

I1MOO .... 
_,II.~'IIt) , ... , ...., ' .. , ........ 1,"'00 • •• --. • , .. 'M , • ... ., .. 

" • ~ .. " .. 
C.'IC-

, • ' M .~ 

" • ~~ ''" .. _ rt<>. T"_ -_. " .. •• --- SAU:--
Centronics 730 $850.00 

Same •• Une Printer II 

Viall OW __ .c 
TItI-1O MODEL II 
.641( RAM 
• YlIlEO oeu: 

AOOmONAl DISK OfIIIVE ItSn 
.tWOlT1i()fML OISK ONVIE 12NO • 3f'OI , ~!>I ou 
VR 0.. ... 1M DeW. .... .00 

BUSINESS SOFTWARE 

""'oW Gener1IJ LEDGER 
(inc."p. AR, etc.) 
DATA BASE _ME'" 

-" $1 • . 00 
$199.00 

SYSTEM 1241.00 $141.00 
Doc:umentli lion onlif (_en PacQgIt) $5.00 

GENERAL SOFTWARE 
NEW DOS ... 35 tk. 

.... 00 
T ... 

.... 00 
Uppet/l_ c.. CorwerIion 

Tape $ HUS 
Dilgnoatica TapelOisk $34.55 

40 Ik. 
$11 0.00 

[);ok 

$150.00 

Disk $IUS 

There ..... ,. 1 e .. _" del'-......... .., ........... ,,, ...... 
1:!ff}f§Jara • 
7771' '_ FeIctwIf' 1 .., "... 
FebwIf rA 'fiO.V 
11151 461 ·5.JOO 

,.. 

-, . 
Howehold IfI\IIen!ory 

loan Amortizalion Schlleh .•• 
TOU FREE 

$lg.116 1-(1OOt 34~1102 . Ordel'l only! 

ION and DOMESTIC DISTAl. A IPS AVA' A8I. E . 
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FII2£ CEoo 
FDlO A7 
FU31 3620 

FDJl 2161FE 
FD36 1l1lltoFE 
FDl9 0&00 
FDlI CD244-4 
FDlE 2809 
F040 2152FE 
F043 C06744 
FD46 Cl2040 

"04" ,.3 
FDU 2~ 1045 
FD4D 225FFE 
FOSO 217AFO 
F0!53 22104' 
FD5& F. 
FD57 2A26FE 
FO'~ 2217FE 
FOSD lA22FE 
FOoO l219FE 

F06] 2 A1640 
FD06 22C9FD 
F009 2 189FD 
FD6C 2216 40 

F06F CJ2040 

FD72 22 
FD7J 44 
F074 55 
F075 6' 
FD76 77 
FD77 AA 
fD7e CC 
FD79 EE 

F07A 7CfO 
F07C f5 
F07D E' 
F07E loV"F3F 
FDU lC 
FD82 J2fF1F' 
FDI5 DIEA 
F0I7 CI77 
Foe9 281F 
FOil. 2AlFP"I!: 
FOBE 7D 
FD8f FEOO 
,-porl 200:1 
Fot] 7C 
FD94 fEOO 
FD96 2812 
FD,a 2. 
FD99 22JFFE 
FD9C 2AlDF'E 
F09F 7£ 
FOAO DlEB 
FDA2 FEOD 
F DA4 2807 
fD~6 2l 
FOA7 22lDFE 
FDM £1 
FDAB Fl 
FQAC C' 
FDAD JEOA 
FnAF 77 

FD'O 2A3FF£ 
fOIlJ 23 
fDII4 22JFFE 
FDI7 18Ft 

ADC •• 0 00630 
00640 
0..,. 
00660 
00&70 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 

LD H.A IHI ADDRESS 
LD CHU,2OH IBLN« CR 

'INtFR NOW H~S FILE SPEC WITH TR~ILIHG BLANKS 
IINTERRUPT DRIU£R IS LINKED ANY TI~ CCNT IS 
INOT ZERO IT WILL pur OUT THE HE XT CHAR~CTER 
I 
fNOW 

ILtNK 

TI"E TO 
LD 
LD 
LD 
CALL 

" LD 
CAlL .... 

25 " 5 

" LD 
LD 
CD 
LD 
EI 

OPEN THE SPOOL 
Hl.,BUFFER 
DE.INBFR 
•• 0 
OPEN 
Z.ot< 
HbER" 
PISP 
DOS 

DRIVER 

Hl,.. ("S25 ) 
(SAV25) • HI.. 
HL.PUH 
("S2'.'5) .HL 

FILE 
I PLACE 
IDce 
ILRL-O 

to PUT DATA 

IZ-I IF ()t( 

'~ND GET OUT 

'OLD ON( 
'S~VE IT 
'POIHTER 
RINK 

00800 01( 
00810 
00820 
00830 
00840 
.. 9 .. 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
00950 
00960 
00970 
00980 
00.,.,0 
01000 
01010 
0 1020 
01030 
0104Q 
01050 
01060 
0 1070 
0 1080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
Oll70 
01180 
01190 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01290 
01290 
01:100 
01310 
01320 
01 :130 
01]40 
01350 
01360 
01370 
01]80 
01390 
01400 
01410 
01420 
014JO 
01440 
01450 
0 1460 
01470 
01180 
01490 
01:500 
01510 
01520 

LD HL.( SEC) IGET SECTORS 
LD (SECTOR1.HL 
LD A.(BX ) lOET BYTES to EO~ 
LD (BCNTl.A 

'FILE OPEN OK NOW LINK KBD SC~N AND GET OUT 
IKBD SCAH WILL THEN FIND BUFFER E"PTY 
lAND READ A RECORD. 

LD HL.CKBDD) IGET OLD ADDRESS 
LD CKEY).HL 'SAVE FOR CONTINUE 
LD Hl.SCAH INEW SCAN 
LD IK8PPI.HL. 'LINKED 

ISC~N 18 HOW LIHKED. NEED ONLY TO EN~BLE 
IINTERRUPTS AHD GEt BACK TO DOS. SCAN WILL 
'8E RUN EVERY rIKE K[Y80AftD ts CH[CKED 
IINTHOL WILL 8E RUN EVERY 25 "S 

JP DOS IGET OUT 
'THIS I S THE 
BDTAIL DEFB 

DEFI 

BAUM RATE 
22H 
"H 

DEF'8 55H 
DEF'B 66H 
DEF8 77H 
DEFD OAo1IH 
OEF'B OCCH 
D£F8 DEEM 

I 

TABL.E 

ITHIS IS INTHDL THE INTERRUPT M~DLER 
lIT WILL PRINT A CHARACTER IF CCNT IS 
'ZERO ~D THE PRIHTER IS READY. 

NOT 

PINT DEFW tNTMDL 
JNTHDL PUSH AF 

OT,.T 

COHT 

PUSH HI.. 
LD A. CAt-IV) 
INC • 
LD CAUVltA 
I" A.ceHTRED) 
.IT o.A 
JR Z.CONT 
LD HL.(CCHT ) 
LD A.l 
CP 0 
JR HZ.OTP'T 
LO A.M 
CP 0 ... 
D£C 
LD 
LO 
LD 
00' 
CP 
Jf< 
INC 
LD 
POP 
POP 
on 

Z.COHT 
HI. 
(CCNTl.HI.. 
Hl.. 'AnOR) 
A. cHi.) 
(DTAREO)'A 
ODH 
Z.CR 
HI. 
(AODR) .HL 
Hl ., 

CR IHSERT IF 
LD A.OAH 
LD (HL)'A 

'FOUND 
co ". 
IAHD DONT DUI'1P ADDRESS 

LD HL.(CCHT) 
tHC HL 
lD (CCNT)'HL 
JR COHT , 

IIHIS IS 8(;AH 

'POINTER TO INTHOL 
'SAVE AF 

'STATUS 
IREADY 
'HOPE GO ON 
ICHNt COUNT 

'PUT IT OUT 
IL-O CHECK H 

'ALL n:RO OILT OUT 
1-1 
I PUT IT lAC!( 
I GET ADORESS OF CHAR 
IllATA 
IOUTPUT IT 
lIS IT CR'I' 
IYES 
18U"P ADDRESS 

'OONE GET OUT 

Ie. 
,PUt IN BUFFER 

IGET COUNT lACK 
'PUT 1 IN FOft LF 
IPUT IT PCI'!: 
IGO ON 

If there Is dIIt. In the buffer, 
SCAN returns controt to the My

board drtYM. BlIt,lf the buffer I, 
empty, SCAN performs a f, .. 
rud, delaying the kevboartl In-

put fOl' aboot one second. 

If all the data I\u been rMd 
from IIw file, SCAN disconnects 
the DSPOOL ptOQram. 

If your printer" 110 baud, the 
disk reads occur about every 30 
,econd,. The spool system 
dolls not Orl¥e any prlnt« lUler 

than 40 characters per second 
(one pet Inlerrupl). 

If your printer Is fut .. than 
Ihle,ll wlnelow down to 40 CPS. 
At 40 CPS the disk read. occur 
about every 7.5 secondl. If 
r .. dlng at this rite Interteres 
with the keyboard 100 much, 
then aoo acount ... to INTHOL to 
sbw tlw printer and thul the 
rMds. 

Another technique that reo 
ducee disk re.ds Is , .. d lnv two 
(or more) sectors at a time. 
HDWeY8(, this compllcltes the 
proc8dure used to lind the tnd 
01 the data. _ ... -

The DSPOOL program shown 
In UsUng 2 II lor a serial printer 

UlJng the RadkJ Shack RS232 
board. The program CIII be UMd 
wtth • parallel prtnter (such .. 
the standard printers aoId by 

Rrldlo Shack) by making a few 
changes. 

DeMlte lines 370 through 500 
and move the label SETUP to 
line 510. Replace lin .. 1210 
through 1230 with the code In 
Ultlng 3. Replace line 1350 with 
lD (37E8H),A. 

If your printer automatically 
feeds a line on frtttfy carriage 
retum then o.tet. llna 1380 

through 1370 and lines 1430 
through 1!500. 

If you UM SPOOl·DSPOOL 
with NEWOOSOfNEWDOS30,lt 
workS as Is. If you use It with 
TRSDOS 2. 1, TRSDOS 2.2 or 
vros J.O, you must add DEC HL 
bet...., lines 860 and 870. This 
Is MCMNI')' becIIu .. the NEW· 

DOS DC8 maintains the number 
of MCtort in a fila , whlla the 
other 'ystems maintain the 
number 01 sectOl'S plus one. 

II you use TRSDOS 2.2, 
cl\ange the program OAG and 
mo'ttt both programs down 10 al-

so • 10 IIlCrocompurJng, March 'SIlIO S canned by Ira GoIdldang _ _ .Irt ao.com 



I LEVEL 2 BAS!El 

c." YO"" contput. rud MJt1 SOM th,. probl"," by I(MII) 

"'ON THEIR VACATtON. TOM AND DICK VISITEO ;,. 
FARM. WHILE THERE. THE V NOTICED A PEN 
CONTAINING CHICKENS AND PIGS. TOM SA,D 
THERE WERE 3 TIMES AS MAN V CHICKENS AS 
PIGS. DICK SAID HE COl..HEO '00 lEGS IN THE 
PEN . HOW MANV CHICKENS WERE IN THE PEN1'" 

'" with NLOS/l, it can! 
L0S/2·32K, LARGER 
FASTER, ACTION VERBS
RUNS ITS OWN BASIC 

PROCEDURES! 

PROGRAMMING YOUR COMPUTER, 

ISOURCE EDUCATE IT I I CASSETTE I 
51.95---, ORDER TODAY I l 54.95 

CYBERN\J.\'fE _ 
A.D. ,,3 BOX 192A 

NA2AAETH PA 18064 

_1010 .. hc.o Sn_ .mou ........... _01 .... s~ ·~. T ......... ' ..... b .. _ """,mco_ 
"" .... T~S· IO __ ,,_ ..... "''"_. _"""I' 7N"'). ~I_'''. ''IIO'Oo_; 

""'«1.&10 ., ..,., 10_ " '''-' .. _ ..... _Ion Of "''''''''11:1 , ... I>I''''l' .... ~"..., Do 
..... ,.,.,...,,,. , ....... "'~_ .. ,'" 'I00\I10 .... IC~ .. "" OOItw.,.c"""'*"'. ft"..., ... , ..... , ..... -""' ..... Io<e_ ,."'~t .... ,Iy' ..... n'o_ ..... _.........-.O .. _ 
.. 000_ n_ .... .. _ ........ "'V."u:OOO_ .. .. _ .......... ""' .... ""' ...... _"'"'_ " ........... "'_ ..... ~ __ ""Iy. __ ".connocIoOnI ....... _"'" .... _' ......... """_,._ ...... 1'1'._;, .... __ ....... .....,. T .. 5I<·: 
_""""_· ... _,. ___ ... _0/\9 .... y...-oWbOM _ 
..-_ .. , .. 1..,,_ .. __ ... 12<" 

DUPliCATE SYSTEM TAPES WITH ~CLONE~ 
T ... _~_ ............ _...._"'ANY __ ....... l_~ T ..... 

.... y ... S~TOI_ I ___ OO_1 OOoai.O ..... " .. ""'--.10._ .... ""_01 __ ~_.,-,._ ......... ~ ......... "'.)'O' .... <O ._ , r ............... .....,. -. _____ I" " SCII"""""' ", __ 011 ___ Deto"'-j''' _ 

_ """" __ Cl. I)OIE . 5"" 

RAM TEST FOR LEVEL II 
T ... _...-.-IIfOIIr_IM .. -.orru.... .... _ oo-*'_ ... oo "'"._ .. 
_ .. ..... _" __ alT .... _,., __ IIYTE ifI .... . ......-"' ........... ......-- .. ., .-ptOgt ..... oa>1 ___ ... --,..,-.;_ .... _0010_ ",_0010 en._ '"'''' __ ;..o ... ___ ._ ........... 
-......1>I' __ ......... ......... __ """'T(5T . ft." 

PftOGRAM INDElI; FOR DISI( BASIC 
.. __ .... _ ..... _ . "',au< _.,. "'09'_ ............... d_ ",,1CtOnM .....,.. .... _""' ... __ ... _ ... ..,..,.,>Ulfy l _ _ .. fy_ "'I_ ........ _ ......... 
"' .. oo_ ..... T .... ' ... ""'._ ... _ .... __ . _ ..... "' •• ___ . '" 

_"."'_"'_.""' .... _ ... "' ....... "_10 .... ...- r ..... fy ..... ' ... _ 
~ ... _ ... _ .... _ot< ... ...,_ .. O"""' ... ....,31K""l_.,,.QEJ( ,.Its 

EOIT IIAIIC PROQRAMS WITH ELECTRIC Pe:NCIL 
T ... _' .... ..-. _ -.10 ...... &.lC pl<l!l" .... OI00y_ !OSC"<IO\I.M ... IO .... e ... 
--"'( ... ""'-~""..,.' .. ·II --"" • ..,., ""'''''''''''''. "'--""'_. d""'''''''' "'09' .... NIl""" . ..... _"'~ lot .... """'"""" <II ...,. 11'_ '" ....... _ . 
P(HP .. TCH ... t!i 

SPOOLER FOR PA.AAUEL PRINTERS .... \U T ... "' .. _ ......... IUI."".'_ItH"oiI_._ ... , ... ""' ___ .... ""'_ 
'-'0"""'''' fino ______ "' ..... """""'''''''1. ""' ... _"""-
-..... ...... "''''' .. _"'''''''' '0 ....,,"""""' ... "'11 .. """',..,.., .... -. ........... , .... 
LPR IHT '" LllST .............. ' .. "' ... __ to .... ..- .. hilo "",,!>ng. ____ .... 

"' ...... _ ...... "'" ...., ~ !O ",,, COfIC ... _ 

IndI.IOt ~ POt._ c.'IIO<mI _ od<I .... __ .... • 

~..".,....-"' ..... -
MUMFORD MICRO SYSTEMS .0._ ",,4e-_' C_ , __ 1 

----- ------_. 

~ 
ONLY 1295 tACH" " 

ALL PROGRAMS GUA.RANTEED TO LOAD 

CASSETTE PACKAGES REQUIRE 18K LEVEL II 

PACKAGES ON DISKETTE (32K) 16.00 EXTRA 

s.nd chKtI, MI;NMy a..r or a.nk c.nI :II 

TO: SlMUTEK, P.O. BOX K 3521N1 
TUCSON, ARIZONA 85740 

'" 

80 Microcomputing, Marcn 1980 • 51 



FDa9 F::I 
FDa.., E::I 
FD88 2.., lFFE 
Flllr; 7D 
FDBF B7 
FDCO 200 .. 
FDC2 'c 
FDCl B7 

01530 
01540 
01'50 
01:560 
01570 
01580 
01590 
01600 
01010 
01620 
01610 

'AND WILL WATCH CCNT . IF CCNT IS ZERO THEN 
'SCAN WIll READ A RECORD. IF EOF IS FOUND OR 
'ANY READ ERROR IS ENCOUNTERED SC..,N WILL 
'DISCONNECT ITSELF AND THE 25 " 8 HANDLER 

• seA. ., 
HL 
HL.cCCHT) 
•• L 
A 
HZ.EXIT 
'.H 

Foe .. 2805 

016 .. 0 
01650 
01660 
016'0 
01680 
01690 
01700 
01710 
01720 
01730 
017"0 
017'0 
01780 
01790 
01800 
01810 
01820 
01830 

"'USI'l 
PUSH 
lO 
LD 
00 
'0 
LD 
00 
.oR 

A 
Z.RRCD 'YES READ RECORP 

FDC6 E1 
FDC7 FI 
FDC8 C30000 
FDC9 

I NOPE R£TURN TO kEYBOARD 
EXIT pop .... 

POP A' 
JP , 

KEY EOU . -2 
RRCD PUSN BC 

PUSH DE 
PUSH IX 
PUSH tY 
LD DE.INBFR 
CALL READ 

I DPJrUtY JUHP 
.BACK UP 2 

IDCB 
'READ RECORD 

FDCB C5 
FDCC D5 
FPCD DOE5 
FDCF FDE' 
FDDI ltt..,FE 
FnD.. cn3U .. 
FilII' 2817 JR Z.OKR 'READ OK SET COUND 

FOOY F3 
FDD.., 2..,5FFE 
FIlIlD 2210 .. , 
r'DEO 2..,C9FD 
FnE3 2216"0 

FIIC6 rOCl 
FOES OOEI 
FOE.., 01 
FD~8 CI 
FDEC Fa 
F·DEO CJC6FD 

FDFO 2161FE 
FOFJ 22JDH 
FDF6 2"'17FE 
FDF9 70 
FDF.., FEOO 
FDFC 2000 
FDFE 7C 
FDFF FEOO 
FEOI 200B 

.HOT OK KILL EVERYTHING 
CLOS 01 

LD HL.CSAV25) 
LD C 11525)' HL 
LD HL . (KEY) 
LD (KBDD)'HL 

ISTO~ HITa, 
'OlD ADDRESS 
,ruT 8ACK 

.. D 
BACK 

'HOW 
ro, 

018 .. 0 
01e:J0 
01860 
01870 
01000 
01890 
01900 
01910 
01920 
01930 
019"0 
0 1950 
01960 
01970 
01980 
01990 
02000 
02010 
02020 
02030 
020"0 
02050 
02051 
02060 
02070 
02080 
02090 
02100 
02110 SCNT 

pop REOISTERS AHD RESTORE 

'Ol' 
'PUT 

STACK 

IRE..,D 
OKO 

,oe 
POP 
POP 
POI' 
EI 
.JP 

IT OK SET 
lD 
co 
co 
co 
CP 
'0 co 

H 
IX 
DE .c 
E_IT 
UP CCNT TH£N 
H .... 8UFFER 
(ADDR).HL 
Hl. C SECTOR) 
A.l , 
NZ.OECIT 
A.H 

C, , 
JR HZ.DfCIT 

ISECIOtI' CUU"' -O. USE EO"- IIT1E 

OEClr 

LD AdBCNT) 
LD L.A H., 

SCNT 
Hl 

OET OUT 

'GET SECTORS 
I TEST 
IZERO? 
INOPE DEC IT 

IHI -ZERO? 
• NOPE 

COUNT Nor 256 

AHD STORE 

FEOl 3"'19FE 
FE06 6F 
".£0' 2 600 
F£09 1807 
FE08 2 11 
FEOC 22 1',"£ 
FEOF 210001 
H1 2 22lFFE 
FEI~ IACF 0:'.1:'.0 

co ,. 
DEC 
LD 
CO 
CO ,. (SECTOR) .Hl. 

HL. 2S6 
(CeNT) .Hl 
POP H~ESTOR£ ANn DET OtiT 

FEI' 0000 
FEI9 00 
FEI'" 20 
FE 26 
FE22 
FElD 61FE 
FEJF 0000 
FE-41 .... 
F[51 03 
FE52 .... 
FE5[ OJ 
FEY 0000 
FE61 00 
FDOO 

02130 I 
021-40 SECTOR 
02150 BCNT 
02160 IN8FR 
02170 SEC 
02180 ax 
02190 ADDR 
02200 CCHT 
02210 11501 
02220 
02230 ER" 
02240 
02~ SAU~ 

02260 8UFFER 
022'0 

00000 TOTAL ERRORS 
25999 TEXT AREA BYT£S lEFT 

DEFW 
DEFB 0.,," 
EDO 
EOU 
DEFW 
DEFW 
DEF" 
DEFIl 
OEFI1 
DEFB 
w_ 
OU' '.0 

o 
o 

IH8FR+t2 
INIIFR+9 
BUFFER , 
'DSPOOL FILESPEC? ' , 
' DSPOOL ERROR ' , , , 
SETUP 

AD DR 
ALIU 
8CNT 
BDTA8l 
BUFHR 
0' 
CCHT 
CLOS 
CNTREO 
CO NT 
CO 
DECIT 

FElD 02190 
3FFF 00320 
FlE19 02150 
FDn 010JO 
FE61 02240 
FE2:> O:;tlRO 
FElF 02200 
fDD9 01820 
OOEA 00290 
FoM 01 .. 00 
FOAD 01 .... 0 
FEOII 02090 

01130 01390 01940 
OU90 01200 
00890 02050 
00440 
00710 01950 02190 
008BO 
012 .. 0 01320 Ot~70 01~'0 01600 02110 

00 .. 10 0 1210 
01230 01300 01S00 
013'0 
02000 02030 
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low al leasl 51 unused bytes al 
the top of ~. Rem.",'*' 
the end of the program Is not the 
end of Ihe memory it uses. Both 
SPOOL and OSPOOL use 256 
bytes of memory st.rting .t 
BUFFER. II BUFFER is.t Ffe9H 

the program uses memory up to 
FF59H. 

It Is also necessary to ch.nge 
the program ORG 11 YOU have 
less than 48K of rna'I'IOf'Y or if • 
program is already using the top 
of your memory. 

Another useful modification 
repl.ces The 32 blanks In INBFR 
(tine 2160 in OSPOOL, line 1210 
In SPOOL) with. me name. For 
e_ample:INBFR DEFW 'PRINT· 
FIULST '. (Be sure 10 Include 
enough spaces after The me 
name and belore Ihe l.sl quote 
mark 10 make a tot.' 01 32 char· 
K1ers.) 

Then delete the codtl that r. 

quests the file speclflc.tlon 
(lines 500 through 880 i n 
OSPOOL lines 300 through 450 
in SPOOL). The system then 
uses 'PRINTFIUlsr as the 
SPOOL, OSPOOl tile .nd you 
don't nood to enawer the tlte· 

spec quesllon. 

000<a.1on 
Operating the SPOOL· 

DSPOOL system is very easy. 
Assemble Ihe progr.mssnd cre
ale the disk Illes using NEW· 

OOS EDTASM, the Radio Shack 
EoTASM and TAPEOISK or .ny 

other assembler. 1 use SPOOU 
CMO as the Iile name lor lhe 
spooler and DSPOOUCMD lor 
Ihe despooler. 

To use the SYSTem you need 

only Iype SPOOL when you w.nt 
the spooling TO begin end an· 
swer The FILESPEC? question 
with the name of the lite that Is 
to hOld the printer outpu!. If you 
wanllo spool BASIC oulput, you 
must run SPOOL before you go 
10 BASIC, unless you have NEW· 
DOS. 

With NEWOOS you can run 
the SPOOL-OS POOL system 
from BASIC wilh the CMO"XXX" 

command. When aU of your 
ptlnter output Is spooled return 
10 DOS and type "CLOSE" (or 
type CMO"'ClOSE" from NEW· 
OOS BASIC). When you are 
ready to print the lIIe type 
"D$POOl" and answer the 
FILESPEC? Question with the 
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same I llespec used 10 spool 11'18 Dl 5P 4467 00210 00520 00 770 
output. When the system re- DD' -4020 0 029 0 0 0 790 0 1010 

DTAI'i: [G 00[8 00300 01350 
turns to DOSyou may run anoth- '" FE5:! 02230 00760 
81' Job, as long as you fol low the EX U FDC6 01 680 01630 01930 

rules. I N8FR FE IA 02 160 00530 00720 01780 02 17 0 02180 
I NPUT 0 0 ",,0 00220 00550 

While DSPOOL Is runr_lng, the HITHDL FD7C 0 11 60 01150 
charac ter In the lower right cor· 1(8[1D -40 16 00260 00930 00960 01 860 
ner 0 1 the TRS-ao video dIsplay ." ,DC9 0 17 10 009-40 01850 

I'IS;!j ~:510 00250 00810 008"0 018"0 
will flash. ThIs Indicates that 1'15Gl F[" 1 02210 00510 
OSPOOL is running . II you do 0' rO -49 00800 007!OO 

OKk FOFO 01950 0 1800 
not like this fealure delete lines OPEN ~ 4 2~ 00230 0 07-40 
1180 through 1200 in OSPOOL. Ol PT f 098 01310 01270 

P IN T f"07A 01 150 00830 
POP fOE6 01880 02120 

SUmmary READ ""36 002 40 01790 

The source code given In the 
RESUFn 00E8 00330 00370 
RRCD rOCD 01720 0 1660 

listings Is tor the NEWOOS Edl· SAV25 fE5f 02250 00820 OJ830 
lor-Assembler. You can easily "CAhI fOD9 01580 00950 

SC NT rE12 02110 02070 
change the COde for any other SEC F[26 02170 00860 
assembl8r. Don't lorget .h. SECTOR FEl7 02140 00870 01970 0209 0 

ru les given above. Alwavs close 
SETUP f OOO 00370 00S80 C'2270 
m .ll TC H 00[9 003 ~0 00380 OO~ :!O 00~90 

your Spool f ile when you are fin· xc, fOAf 0 14::;0 

ished and be sure to protect the 
memory """ b, these pro-
grams when In BASIC, 

Don 'l attempt to usa CLOSE have only OI'1e drive, your spool-
to close the read file after you ing Is limited, but you should be 01210 LD 
run OSPOOL. It's not necessary able '0 accum!.! late several Ot2 1 ~ ' N' 
and won't wOfk, pages of output before you must 

Ot 220 C" 
012.:!S Jj;; 

II you have two disk drives DSPOOL, Either way SPOOL· 
you can usa OI'1e entire d iskette OSPOOL should improve YO"' Program Listing 3. 
to spool printer out~l . If you TR5-80 throughput. • 

INTRODUCING THE HOTTEST " AX·IT' BOOK YET' 

"TRS-80 DISK ~N!. ~~gt~R MYSTERIES':~ 
tie l"!! it it; .... THE (ompkt.~dit.k Kf.rcnu INnu.at' lor YOUT TRS-80 ! "-

An ...,., Ikol m. n ..... l . nd Tutu< fQf tocg;nr>C'~ . nd prolCHionol • • Ii .... 

REVEALS ALL, IN EVERYDAY PLAIN ENGLISH 
How to recover l OST FILES. HASH CODES, KILLED 

CLOBBERED DIRECTORIES, BAD PARITY ERRORS, GAT & I 
UNREADABLE DIRECTORIES, DIRECT STATEMENT IN FILE ERRORS, 

ELECTRIC PENCIL ERRORS & LOST PENCIL FILES, 
RECOVER ELEClRICALL Y OR PHYSICALLY DAMAGED DISKS, 

RECOVER FROM A DOS ERROR 22 IN PENCI L, MAKE BASIC PROGRAMS UNLISTABLE, 
RECOVER OVER·WRrITEN FILES, READ OR EDIT ANY BASIC PROGRAM WITH ELECTRIC PENCIL, 

RE MOVE PROTECT STATUS, HOW TO USE SUPERZAP 
. , , , , , . . .. And the list goes on and on, 

H. rc it what 11M llOI. d mlcrocompul.r author. WlWAM BARDE N, .,IR 
has 10 say aboul this v. luable manul ~ 

Ihll n l.nstv. book by HiI'" !'.nnlngtOfl ;1 d .. rly pTCWnl.d 
.nd PilCMd with good disk tnlormation. My iIdvI« to .ny TRS-80 UW' is 10 

GET IT, AND USE rr r" 

A. I :U(fUO 
0 " 011 
.~O li 

HZ. cou T 

" LARGE 8 'h BY 11 EASY·TO·READ FORMAT, OVER 130 PAGES" 
" AS«I'S iI ,,_flo 01 IAN OY CORP 

• ORDER TODAY I 

SEE YOUR FAVORITE 

COMPUTER STORE 

OR ORDER DIRECT 

Send just $22.50 tca~l . add 6'1b tax) plus S 1.00 postaoe to: ,-------------.., 
VOWME DISCOUNTS AVAIL 

IJG, INCORPORATED 
569 Nom Mounlilln Av.. - Sull. 8 

UpIInd. C.1~omif, 9 17&8 
(Sony ..... COO's ..... this ~",..., 

DEALERS - RETAILERS 
BOOK STORES 
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Wit/kim M. Lo".z 
e9 Eut / Stree, 
Chula Vlst. CA ~10 

I" the ma}orlty 01 computer 
games where the player pits 

his skill -oains! the computer, a 
r.ndom number generator it! 
used to setocl the move by the 
computer. Games of this type, 
such as Star Trek or BlackJaCk, 
may be inler"ling , challenging 
and en joyable to play, but you 
seldom gel the feeling 01 play
ing against a personif ied adYef
sary. Afler all, the computer Is 
usually Just functioning as a 
glorllled, electronic dice game. 

Alas, I thought , but what else 
can I do with. mere 4K TRS-80 
w ith Levell BASIC? To simulate 
intelligence in a computer must 
require scads of memory and 
probably technical skill beyond 
my capIIbllitles. 

Or so I thought unUI r ran 
across the artICle ,. Hexpawn-a 

Beginning Protect in Artificial In
teUigence" by Robert R. Wier in 
r,.. a.al of Byt., Vol. t , p. 309. 
Wier describes a slmp4e but 

unusual game, He)(pawn, which 
he implemented on a 16b1ttword 
minicomputer using machlna 
language and requiring 2190 
bytes of memory. Wler'a article 
gave me hope that I could imple
ment a simple modtIi olartllicial 

Intalilgence In my TRS-aO ualng 
Levell BASIC. 

The game wallo Oflginally de
scribed in Mert l n Gardner's 
" Mathematical Games" column 
In the March 1962 laaua 01 

(iAME 

Artificial intelligence in a 4K Levell? Read on. 

~miC Am~iCan. I found a 
Mils BASiC IIstlng ollnl. gIIn'I8, 

by Steve North, In S.sic Com· 
putfH G"mas, ed. Oavkl H. Ahl, 
but It appeared hopeless to try 
modifying that versIOn Into • 
kilobytes of menlOf)'. Besides, 
Irylng to dec ipher someone 
else's BASIC program Is not my 
Idea of fun. So I atarted with 
Wier's flowchart as a gu ide and 
eventually ended up with the 
enclosed program lIating and 
the modified flowchart Shown In 
Fig. 1. 

Tho 0. ... 

The game Is played with 
chess pawns on a 3 by 3 board 
as shown in Photo 1. The pl!lwns 
are tTIO'Ied as In chesa-one 
space forward to an ampty 
spaca or one apace diagonally 
to " take" an opponent. The ob
ject of the game la to advance. 
pawn to the opposite side of the 
board or to bIoctI. aU your op
ponent'a pawna. 

The unusual aspect of Ihis 
game Is the way tna computer 
plays. At flrat It Is ridiculoualy 
easy tod.f.at the computer, but 
alter playing a lew games, It 
becomes apparent thallhe com· 
puter Is " learning"" to play beller 
and beller, and soon It becomes 
unbeatab4e. 

The key to this beh.vlor Is 
thai the prooram Is MlI·modi· 
fying (a necessary condition lor 
.nlflclal Intelligence). It con· 
talns a tableot all possible com
puter rnOYM auoclated with aU 

possible board configurations 
that can confront the computer. 
Whenever It loses a game, the 

4K I ntclligcncc 

computer eliminates the move table contains 33 models. but I 
that caused the loss from its found the need lor sill muoe. 
repert~re of moY8S. In the program, the status 01 

the board conf igurat ion Is 
The Prognm represented by the varlatHes H 

Table t contains all the ra- and C. which I call model 
quired board configuraUons designators. The board posl· 
(model_) that can confront the t lons, numbered 0 through 8, 

computer. Wier's equ ivalent can be thought of as represent· 

, .. 
, - -, ~. , _____ oJ 

-•• 

-• -
•• ,--_. • 
~ .. 
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- .--_ ..... .,., .... - -II...,' , , , , • , . 1 • H" C" A/I) , C C C H H H ,., 1 4,7,3 , C C C H H H '24 1 1, • • 5 , C C C H H H 330 1 1,2,0 

• C C C H H m " 2.U , C C H C H .... 22 3,7, It 

• C C H H H 15' , 2,6,1 
1 C C H H H ". , 3,. ,5 

• C C C H " .. 22 5,10,11 

• C C C H H H 112 ,. 5,6,0 
10 C CC H H 10' 13 8.8.0 
11 C C H He H 280 " 2.3,0 
12 C C H H H '1M • 3,. ,5 
13 CC H H ,.. • &,7,0 ,. CC H H 80 • 5.1,0 

" C C H H '30 , 7.0,0 
10 C C C H 32 28 8, 11 ,0 
11 C H H H 56 , 2.0,0 

" C C " H .. 10 8.5.0 

" C H h C 24 " 3.1. ,0 
20 C C C " 32 " 8.11 ,0 
21 C C H H " 

, 15,0,0 
22 C He H '38 11 15.0,0 
23 C H C C • " 11 .1.,0 

" C C H 18 12 8,7,8 ,. C He • 18 3,11 ,0 

" C C H 16 10 5,11 ,0 
21 C C H • , 2,8.0 

" C H C 18 30 8.14,0 

" C H H " 
, 2,0,0 

30 C C H H H 11. , I ,U 
31 C H 18 , 15,0,0 
32 C C H C H H , .. 21 15.0,0 
33 C H H H 56 • 8.0,0 

" CC H H m • 6,7,0 

" C C H H .... , 7,0,0 ,. C C H H .. , 1,0,0 

37 C C He H 80 37 1,2.1. 
38 C C H C H '36 31 1.,0,0 
39 C C H 32 18 11,5,0 

1<.1,; C. Computer', pawn occupin squ.re 
H • Humin' , pawn OCCUPies ,quire. 

Table 1. All pos&ible board configuratiOns. 

ing binary digits with a value 01, 
il occupied by • pawn .nd • 

valu8 01 0 otherwise. The deci· 
mal values 01 Ihe two binary 
numbers established by the 
computer's pawns and by the 
human player ', pawns a t. 
stored in the model designators 

C and H. 
At the 81art of the game, the 

inlti" pawn positions shown in 
Photo t establish the valuell ot C 
z 1 and H = 448. A human 
move from position 8 to 5 results 
in a new valueot H (program line 
-410) by the algorithm H • H + 
:z5 - 2B or H : 224. The com· 
puter then determines its move 
by comp81rlng the designators C 
and H to the table of models 
stored In program lines ' 10 to 
1245. lIlIndll a match with model 

2 (see hble 1~ which yields the 
IIr.t move Index A.(I) = 1. 

From Table 2 we see that this 

rMults In the computer move 0 
to 3. as shown in Photo 2. If the 
human player then chooses to 
move 5 to 1. which results in a 
win as shown In Photo 3, the pro
gram will null the move index 
" I " for model 2, which eliml· 
nates the losing move 0 10 l . 
Next time the human player 
Openll with an 8 to 5 moye, the 
computer will respond with a 1 
to .. move. 

The above paragraph gives a 
brlel ell:planaUon of the basic 
loglcat slructure ot this version 
01 Hexpawn. Altllough it may 
001 be the most elegant ap
proach to the problem, it did 
result In a program that does not 
require more than one sub
scripted variable. 

The limitation 01 Radio 

Shack's level I BASIC ot .,. 
lOwing only one subscripted 
variable was somewhat com-

PhOlO 1. The InllilJl game board conl/guratlon. (Pholos by MlJnu.' 
ClJllada) 

PhO'o 2. The board conligurlJllon a"., an 8 10 5 opening by ,he 
humlJn pllJyer and a 0 to 3 response by the computer. 

Photo 3. The bolrd configuration after the winning 5 to 1 mOlle by 
the human pllJyer. 
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pennted by the ability to ab
breviate the BASIC at,lements. 
The program IIsUog Includes 
some spaces between st.te
menta which ..... InMrtad IOf 
the sake of clarity, so be sure to 
rert'IOYe them when you enter the 

program Into your computer. 

PI.y1no Hlnta 
A beginning player can usual· 

Iy defeat the computOf about ten 
games before It becomes un
beatable. It becoilles a chal· 
Ienge to try to extend your num
ber of wins beyond ten. My 

record I, 18 wins. See if you can 

match Of exceed thaI. It, .fter entering the program, 
1M " P.M." command does not 
Indicate. free rnetTICWY space 01 
.. n or more bytes, the program 

will atop at line 10 with an 8ffOf 

Ii .. geotMSOARY." Go~ 

and remow mote ~ or 
r«l"lO'le line 1. Since the R&dio 
Shlick le\teI I BASIC does not 
contain, DIM st.!...,-.enl, It '1> 

p&rtf'ltly cannot determine the 
size of the array A(I) and It In
dicates • Iree memory space. 

A word 01 caution: If you enter 
your move on the keybolrd 
before the computer displlYS 
the prompt " YOUR MOVE 
HUMANL" you may not be able 
to recoYM from tire resulting 
mix-.up. In thai C&lMI, atop the 

program wilh the break key and 

."ier tlwt commal'\d: GOTO 12. 
That should restart the game 
without desttoyl rtg the comput· 
er's "learned" expertise . • 

",,1Or-' .. ,.,. 
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computer pewn WIS captured. 
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REVIEW 

A review of three programming 
aids fickle authors will find interesting. 

Useiul Utilities 
cnar/Ss lHKIham 
114 Eut 90th 
Ne. Yorl! NY 10028 

Ioaos on the SYSTEM commaoo 
before your working program 
loads and is called into acllon 
by typing /31620 In answer to the 
. ? 

The program then asks you 
whal line number you want to 
start with, what the new number 

that way. As soon 8stheRenum
ber hits, Une 1000 will find Itself 
renumbered 10 10 above what, 

ever came belorelt. 
However, there I, a relaU'I.ly 

easy solution that lakes only a 
lew minutes. Just make a note 
01 whal Une 1000 contains, and 

conform to the new numballog 
system. 

One mildly annoying disad
vantage of Remodel Is the space 
It puts before and alter a 
changed line number. A reler· 
ence tine that read GOT0213 
ELSE ... wilt now read GOTO 

of that tine should be and what then Ioc:HI; through the program 230 ELSE ... , which is bother· 

I, yexf .... tSone any PfOljjlam
ming at aU, you' ll know this 

sltual lon. You' re wonclng on a 
long program and suddenly you 
realize that S8Y9fal vital things 
have to go In between lines 210 
and 220. Rema,tdng on the wi. 
dom Of the ten-unit Intervals 

you've been using. you renum. 
ber with two-unit Intervals. 

Then somelhlng must go In 
between 210 and 212. Stili okay. 
You renumber with one-unll In· 
terval,. But now comes the line 
Of Iwo that absolutely must go 
afler 210 and before 21' . Too 
bad. You CQuld ,,,,type 210 as 

205, but what about all those 
GOT0210'a? You could retype 

everything Irom 211 on with new 

line numbefs. But that WOUld be 
time consuming. 

.......... 
Or you could use Rad io 

Shack's Rcnumber, a simple aid 

lor programmers who need to 
make changes or who like to see 
• clean succession 01 ten-inter
... al numbers in their programs. 

Renumber Is • m.chl~lan

guage tape, a'lallable l o! 4K, 
11'1(,321': ancl48K memOl'les, lor 
$9.95 Irom your local Radio 
Shack store. The 161< version 

Interval you want tor the remain
der 01 the renumbered program. 
You can stl'll" with 0 l'llrod do the 
enUre program or, as in the ex· 
ample, tell II thai the old fine 
number was 210, that the new 
line number should be 210, and 
that e ... erythlng from there on 
Should be renumbered at ten· 
number Intervals. 

It's done In tha twinkling 01 

an aye. So lasl, In lacl, Ihal 
when , IIIst used II and the 

READY came up on the screen, ' 
thought It hadn't worKed. But ' 
LISTed the program and e ... ery 
line was neally renumbered In 
Intervals 01 len (If Ihal's the In

t&rYal you'Y& laid H to use). E ... IIIY 

relerence 10 a line number in 
your program Is also Changed: If 
your old tine 213 is Changed to 
230 and you ha ... e ,ome 
GOT0213 commands In otMr 
sections, all those relerences 
will be changed to GOT023O. 
This Is true of aU Itle 11ne-calilng 
commands, includino gosub$. 
on It galo's, etc. 

Il ls really quile neal (literally) 
-unless you ha ... e put a section 
01 the program In, say, line 
1000 ... and separated others In
to nice even-hundrad-numberect 
sactlons and want to keep them 

sa • 80 MiCrocompullng, Mire" ,gao 

until you lind thalli has been re
numbered to, uy, 870. call up 
Ihe Renumber again and tlllllit 10 

make 810 Into 1000. II will also 
renumber everything after that 
by ten-interval units, but you can 
do the whole thing over again by 
IIndlng whal used to be 1100 In 

Ihe original program and renum
bMl .... g Irom there on up. Some

what tedious, but it gets the job 

done. 

AemocI-'-ProIoIid 

tf you want a really prol ... 
slonal programmer's toot, I.ke. 
look al Remodel·PrOloed lrom 
RACEr computes, 702 p.lm· 
dale, Orange. CA 92655. It's 
.... allable lor 16K, 32K Of 48K 

memories, bullhe price isa lair· 
Iy still 134.95. 

For Ihll price, however, Re
mooeI-PToload does a sullSlan
tlal number 01 Jobs for you. It will 
renumber selactiyelv, so thai 
you need only tell It IMt you 
wanilines 2111hrough 2t9 num
bered In ten·unit Intervals, 210 
through 300. II there Is a line 300 
already, ha ... e Itle program re

number lines 300 through 400 In· 
to .. 10 Ihrough 500. 

It will also search the program 
artd change all line relerlllOC8S 10 

acme II you want a tightly· 
packed program lor speedy 
loading and execution. To cor· 
rect this go back through the 
program with the 'nO' adiling 
command and wiMle out the ex· 
tra spaces. 

Usage 

Now lor Ihe Remodel lunc. 
tlon. let's say you want to take 
the cramped lines 21 1 through 
219, put them at Ihe end of the 
program and make a GOSUB 
out 01 them. Remodel wilt lake 
Ihe Hnes oul and put them eller 
the currenl lasl line 01 the pro
th ..... you enter your GOSUB reI· 
erence . 

Remodel can move .sections 
01 your PIogram. If, IOf uample, 
you ha ..... lines 300 to J.4O doing 
one Ihing and 350 through 390 
doing another, you can r_se 

lhem with Remodel. 
Remodel can achiavalhls two 

ways. Have Remodel lake 300 
through 340 and put IMm at the 
end of the program, say at 5300 
through 5340. Then switch the 
numbers on 350-300 to 300-340 
and tell Remodel to pul 5300-
53040 back as 350-390. Or, tell It 

to renumber 350-390 as 295-299 
(assuming you oon·t have these 



numbers In the program). Then, 
stan with 295, make It 300, anCI 
renumber at tan-unit intervals 
up 10 350, which becomes 390. 

Now comes tl"Ml real/un: Pro
load. Let's say you've been ex· 
perlmentlng on tna side wllh a 
IInle 5UbroUIIfl& and you wanl II 

to go In as Ihe sectlofl numbered 
100 + In your main program. 
You don't want 10 Iype the whole 
thing in with 700 numbenl. With 
Remodel-Proload Just dump It 
onlo lape. load In your main Plo
gram and Indicate whefe the 
new material must be read Into 
your program. Tell the Proload 
section what you want and load 
the subrouline tape. It the space 
Indicated Is clear. the two pro
grams wltl be merged. 

........ 
I'd been working lor some 

days on a speelal program and 
decided to take a break to worit 
on a nice little tltl.wlthilraph
Ics. I cooldn'l bear to have It al 
the fronl of my developIng pro
gram because I"d have 10 see i1 

every time I made a correction or 
addition. Not only thaI, but I 

could have run out 01 space be
tore I Qal 10 the 10CLS thai 
started the main program. 

So I fiddled with Ina lille on 
the side. When I finally got It 
right, I dumped It onto a spare 
bit 01 tape In Ofl& long graphics· 
and-title line, adding a IIm&-de
lay loop. When I was reaSOf\8bly 
happy with the main program I 
loaded Proload, put In the pro-

PROBLEMSl 
Are YOU haYing trouble With adYt'rl i ~er~ Of productsl 

It ~uch " the c ..... plf'.", .. ,,1 ... to II.., fi.m 
Ilvina complf'!f' df'lails and send II cop" 01 your It'lte. to 

Wa"nt' C'f'en. 80 Mic,ocompurinS. 
Peterborouak. New Hamp~hi re Ol.~ . 

Bto polite-no matter how bad I" ,,(M.l're shafted 

gram. and Inserted the title tape 
as lines 2 and., IIttlng In neatly 
belore the 1OCLS. 

Having prudenUy left some 
space between 70 and a pro
gram blOCk beginning al 100, I 

'Old Remodel (It's on the same 
'ape with PrQIoa(1) to renumber 
from 2 through 70, starting at 10 
atlnt8fVals 01 ten. The final r. 
suit arranged everything, with 
10 and 20 as the title and 30 as 
tna CLS etc. 

Ellhtw Radio Shack's Renum
ber program or RACEr c0m

putes' Remodel·ProIoad '111'111 

.serve you well. The Remodel Is 
ob ... lously beller but Is 31JJ 
limes the price. I use both rou· 
tlnely , always loading Re· 
number when I'm starting on 8 

gram-It toads In just a few sec· 
onds. Later I '111'111 pulln Remodel

Proload If It appears that major 
surgery wtll be ne.jed. 

If you haven't used this sort 01 

programming aid, II would be 8 
oood Idea 10 start with Renum
ber and then move on to Remod

el·Proload. 

One small caution about Re
mo6el. The Inslructlons aren't 
clMr-if you.1l pardon tna small 
jesl- thai when entering 
CLEAR after loading Remodel. 
yoo must type the command let· 
ler-by·let!er, not wlttl the CLEAR 
key. If you uselhe key, you'll get 
an OM &r1"Q( when loading the 
program tape. otherWise the 
manual Is concise and well-writ· 
ten .• 

We',e loolunl /Of name-s and addresses of all lhe TJs.ao _ 
lelterl out there If you produce Of .re affiliated With Sl.Ich a 
nf'W\lt!ll!r. plu ... drop" Ii"" 10 

)1l'1li Pe-n-y, M"""linl Edito. 
10 MICJOCOMPUTtNG 
'ItlrborOUlh NH 0).451 

ATTENTION TRS-80'S 
Why sit in the comer in the dc:lnc: and tuned 
off while your master is sitting by the lI",t, 
tumed on to 80 Mlcrocomputlng? 
You need a magazine cJ ycxx own for EdJcaticn· 
Enlightenment·Enjoyment and to( the personal 
satisfaction (you're a personal computer, aren't 
you?) 0# yOU' very own possession ... A 
Subscripnon to CLOAD MAGAZN. 
TlI1<:ey your master into sending a check 
(U.SA S36.00. Overseas: S38.00 Surtace 
Delivery - 548.00 Airmail) to the jive cots 
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APPLICA liON 

Need to find an article? 
This technique was developed by IBM! 

KWIC Index 

Leslie E. Sparks 
1014 Evergreen Dr. 
Durham NC 27712 

Where'S that art icle on in· 
ventory control? You know 

you have It somewhere In your 

collection 01 back Issues and 
books-but where? 

If you' re like me you go 
through this quite often . 

The KWIC (key word in con
text) index described In Ihis art l· 

INOPWO«D 

ete can help you gel on top 01 
your inform ation explosion . 
EfflO if you oon'\ need help Of ' 

ganizlng your information files, 

you will lind several useful sub
routines In the program. Subrou

l ines lor chained lists, Shell 
sorts and binary searches are all 
uUld in the program and dis

cussed In the 18XI . 

DHcrIptIon 01 KWIC Index 

The KWIC index was devel
oped by IBM to lOCale specllic 
lilies from lists 01 books, chap-

It l ....... . , TfIS..«I .... ,P'*.,. 
A~ 11TRS ... .... ~ . .. 

Gr. ph! ........ ~ ,,,. TAS-«I 
" ...-.,TotSKI __ ... 

I>. looIo II "IS«I .... IP'>M . .. 
s.00" _II "" lAS-«! 

G •• ~ .. "" , ... lllS.., 
s..,_ M .. ,. , ... 11lS.., 

0"""""0 " "" I... lAS.., 
s...gon _III", lAS.., 

"Look ., lAS.., "-< lpNool. 
O"p/>I"O .. ,," , ... l AS'" 

" L.ooIo . , HIS.., 

O'aoN"O .. ',11> ' ... 
$0.00" _ ,. ' ... 

" Loolo .' 

'NDVlWOflO 

GI,pf'onQ ,."n , ... lRS«l 
"",lpNo.,. 
500_ ". .... , ... 11lS.., ",.., 

Figure 1 EJtample 01 KWIC Ind(jlf 
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G .. .... itIQ .. "" ,,,. I AS IO 
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Figure 2. Rl!lvised KWIC Index. 
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Figure 3. The complele KWIC Index. 

lers or articles. For example, I 
want to locate all the articles on 
the TR&80 In my Illes. I can 
either searCh my collection of 
back Issues(which ishow I did it 
before I wrote this program) or 

consult my KWIC Index ancllind 
all the articles wilh TRS-aO in the 
title. The KWIC index is arranged 
alphabetically by each word in 
each title 

Take another example: The 



rea Iso f fl/i\:\ PROGR~ 3~q~~ ~" 
~2 00Wl i C 0 f1 S I f1 "'veNW PQBox9Ov"Q W o sh l n g ron DC 2C06 

his TR5-80' fla~cinates 
my who e tamily!' 

50 unique programs for all ages 

TRSao Disk& 
Other Mysteries 
by II.C. Penninqt o n 
We don ' t u.u . 11y lilt booke , but thil 
onl ia 10 unique that Ole thoouqht 1'011. 
wou ld .. ant to knov ebout it. 'I'hlr' "r. 
over 100 p.g •• ebout how DOS vork.. haw 
• dill< 11 Or9Ini •• d . and ho .. t o rlcov.r 

A ~c:k.g. of titty diUerent 9"', 
quh. InatE'uCtion_I , !tdllCational, 
financial "nd tun proqr... are 
avd lable for any TItS-aD. Every 
_ .. bu of your lpUy will enjoy 
the TilS-1O with tllia .at of 
proqr... called "The Fascinat i ng 
1'1 tty. ' I>.nd 1 t h r&l. ... n.bIy 
priced at tl4 . 9 S. 

De.tgned for the "hole f ... Uy, th... prOqra.. ara r • .cineting . 
Have fun playing MANCAlA Or tOO 
BREAK. .." •• dog WORLD RECORDS or 
D. S. PRl:SIDEIiTS. harnin.. MOOtI 
l'KAS£S or WORD COKPLETIOIi' and uaing 
P'lNJUfCIAl. TU'lETABLE or METRIC 
CONVERSION . Othar prO<jr ... 
!""l w., ROCket , 811190, Dice. 
Jlftver... World Population, IIorld 
Ar •• , SUIU_, Air Diltance B41t .... n 

Galactic Empire 
by DOU9b .• G. Carhton 
Thh 18 fant •• ticI "Calact.ic 
~pir.· open. up .. tlu •• 
d i .. n.tonal univar.. for 
."plore tto n a nd conqu •• t. WIIih 
tr" v.llin'l tllrou9h 'P'C' YOII 
c_nd lObe I.-peri.l Foree' of 
CoIhctic.. your .hip'. .enior 
oftiOllu .114 tta coooputer. You 
.... t plan you eon.truc:tion of 
.dc!.1tion.a1 'upport cr.ft .nd t.h.ir 
.rriv.l .t. n • • rby p lan.ta. 
Iner.... your .tranqth by ".:dnq 
and a nlla " t nq .dditional tToopa 
frc. the v.ried .nd uniqua pl.n.", 
you conqu.r . ...aidaa .. nallV.rinq 
i n • thraa-d.i-.n.ional univar .. 
vtlieh eh.nqa. fro. 9_ to q_, 
your u" of tu.. to tr . v.l between 
phn.t. i. v.ry h.port ... t. Coed 
9Uphic. .nd tbe .ophhtie.ted 
Itratl9Y _It. thia q..... muc h 
diffeunt from .ny ·Star T1:e k· or 
·St.r tI.rl... E.xplou the qd.xy 
for '1'. '.I5 . You ' ll love il.l 

Add a 
touch 

of MAGIC 

~Jm,C! t!-iaht.tP.!~: .• , 
proqr&ll c.n .cc.pt input. by 
touchin,!, th. 11gM pen on the video 
.er •• n. Hundred. of .pplicationll 
For only ' 19.95 you r.eeive the 
liqht pan. 1nltruct10n. on " ' inq it 
in your proo;r.... ,ava-ral ... ph 
proqr... . .nd • e •••• tt. of t hr •• 
l1qht pan proqr ... . Thh i. thl 
at.nd.rd pen vtlieh .aver.l .oftv.r. 
ea.pani •• '"ppert. 

Citill . world Population by City. 
Grade Averaqe.. H~r Ba.e . 
Aeeounta: Recel vable. Leen 
"-ortization. I n tarelt Fr .. 
Savinq •• l "'a1nele Ledqer. CII.ndar. 
WOrld Clock. Blackboard t. It. III 
, IV. Kaze. lAtter lt4leoqn1tlon. 
N\lalnl Recoqnltion. Ri9ht Raading. 
1ford Reoeqnition. Hov Kany. Add On. 
T.k e AV.Y. Le.rn To Spall. SO\llld. 
Like . Story ,..111nq. Multiply. 
Divid.. Fr.ctionl. St.te capita l •• 
Foreign Capitlle. Cub Reporter. 
Sptt llinq Gradl •• 5 , :Jr. H1q". 
.nd T •• t Your Vocabulary . 

If you veuld lIke eVlry .eaber 
of th. f ... Uy to .njoy your U.s-IO . 
tod.y ord.r )"Our copy of 
· "Ieinatinq rifty· by lI.al J.n.en 
f or only '14 .'5. 

frc. .rrorl. T"h h THE teehnical 
backup for N£WOOS+ .. ith qraat 
illultration. . 11 9.'5. 

DishMod 
by "Roy Saltofl" tn .. !4iao.ye 

Thh .,.ohin. hn9 uag' proqr"" 
&Odifia. your copy of t"CI ~dio Shack 
Editor / Aaa-.bl . r for u'. vith you r 
..inidllk and Iny di l lt OPClrltin9 IYlt.,... 
roll. e a n lavl and 10l d both t e xt lOurc. 
. nd ... emhl~ ob j ec t tile.. Unlik. the 
N£WtIOS. vereion you e an raad thl 
di r ectory a nd the Ip.ce uaed and 
av.illblCl vhilCl in tha EOTASM. You e an 
&lao kill fUll . It h a ca-pleu diak 
llOdiflceUon f or one or IOOrl drivea. 

Oth"r capabiUt.i.a arl .. 110 .ddCld 
.. hich Ire not found on II!:WOOS. . The 
block IIOV. c_nd raloc.tle a .ection 
Of tlxt to .ny oth.r ar... ThCl qlobal 
ehanqa ca.mand peraita . for exa.ple . 
c hanqin9 a libel th r ouqhout t h" text. 
Th" P"9iM tion f eltura provide. hardcopy 
on 8 1/ 2 by 11 J>A911 On dther lin'lle 
ahaeta or continou. paper . In .ddit ion. 
h i9h ..... ry can be r •• a rvCld , Ul<e i n 
BASIC. for _chin. l an9u.'1_ ro"' t ;l n •• 
11ka printar dr iv. r l . '{Oil. c.n a l ao 
di lplay t he &IllOunt of ae.>ry r_in1nq. 

The <CI.&A.lI.> k.y il funeti onal. t h. 
lyabol tabl. 11 aorted alph . ...... rie.lly 
and outpu t 5-&e roll. the .cro ll up / down 
IU_a 15 l in.a o n t.h. ac r aan. and t.IIe 
' 0£"'" 111"'ly h iaproved. LOwer ca .. 
input I I now per.it.te<i and you c.n 
br.nch to any Iddn... Plul, it a llO
corract. the arror . in the flIdto Shac k 
tapa v.raion. 

Save your t 1_ and 
you r dilk Iyatem by 
Editor / AI . eabl l r today. 

_ kl f ull 
upgrading 
'19.95 

UII of 
,.~ 

""ura your.elf tll.t your TRS-80 i. 

In de workinq propar ly. ThCl e.u.e. of va r llardv.r. probla.. u. oft.n h.rd. to 
fra- t.v. l IV dCltec t . but you ean now do • thorouqh 
Ma e hin. l.n9\1&9a .re.d. 9_ vith diaqno.tic c heck o f your entire 
aound. '14.95 ea.putar. It ch.ck. the ROPI. the RAM. 
a ..L -enture dial< drive. . video _ry .nd dhpl .y 
~ .nd e • ••• tte recorde r . "lao provided i. 
by Gordon lAtvin b .. I'Uero aott •• pactal t en t.pa .nd • '~-hour t .. t 
The eOlllpIClte Adventure h the v ith. raeord i nq of ra . ultl t.o Hnd 
uitilllate hnu.y gl!l_ vtl ich .llov. tho.e oec.aion. l e rron. UB.50 . 
you to .xplor. the · Colo .... l C.v .. .. On diak '38. 50 
Thil il tha I_ .1 oriqin.lly nonooIlCODooonDC'lOOClODOC:::r:::rOO:::r ODl;'[JO:::rOOo"""c . 
.. ritten for the DEC PDP- 10 . It II m!: PROGRAM STORE 
fi11 a an . ntir. d i.k .nd r equir •• 0 ~ 'ZOO wlleon" ln l.ve "" 

32k. For j u.t U9'd Read- ~ :~a~~q:!~~ D.~Pt2~0~6 

Yl~n~!;: I"I9J YES.>I.all .. nd II)(! t.heae 'I'RS-IO proqu ...... 
U.bq tha Identific p r i ncipII 2, Util price 
behind the t.&eh i.t.o.cope. .. 
_ehanie.1 d.vie. lIaad t.o flaah 
eharacter. o r verda on I lerHn. 
thil three- par t. pac kaq . v ill tratn 
your IYCl. "nd _ind t o q",iek l y 
rCleoqni za nu.bera. lattlrl. word. 
a nd phn .... n.95 

Personal Inventory 
fr~ Southern Stat •• Sylt~rnl 
0e 1i9ned to Illov you to d.vlllop an 
inventor y of your paraen. l 
pO.ae •• iona for inlur.ne. purpose a • 
yOU record for each Itlll its Q 
d.le ription. ...rial nu.ber an<! _ 
v.lu.. P.r-i tl aortinq • .odityill<) § 
.nd othlr record "nip",lItionl v i th ~ 
ator.q. on ca .. ette tape . "2.50. 1i 

naM. 
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FIgure 4 . KWIC Index elgorithm. 

SUBROUTINE INITIALIZATION 
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PTR(I , . , . I 
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PMTIN I·O 

enCIStlDrOO ' ,ne .NllIAUZE 

Figure 5. Algorithm for initialization o( chained lis t 
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Figure 6, Subroutine l or Inse'ting deta In order lis i . 

following articles appeared in 
recent issues 01 Kilobaud Micro
computing: "Graphing with the 
TRS..ao,·· "Sargon Meets the 
TRS-M," " A Look at TRS-M 
Peripherals." Each artic le can 
appear In the KWIC Index once 
tOf each word In the IItle. The 

first article can appear lour 
times, the second live times and 
the third liye times. A KWIC in· 
dex lor these three articles is 
giyen in Figure 1. 

Obviously all the words In a t l· 
Ue are not useful lor inlormatiOn 
filing and retrieval. Eliminate 
such words as: A, at, on, by, be· 
lore cons.ruellng your KWIC In· 
dex. In Figure 1 the lollowlng 
words can be eliminated with no 
loss In informat ion retr leyal 
power: a, look. at, with. the. 
meets. Our revised KWIC index 
is given In Figure 2. 

The complete KWIC index 
consists ot three parts: a listing 
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DtI/pu1 DATAjII 
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Figuflt 7. Subroutine to print ordered fis t. 

su.~T1NI I UIKIIOllT 

F'r09'lm 10 ~ I"'" DATA .,. ,,,, INOOII~ . ,., 
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OAT"N~ F~""" "'11"' 011",,_"01 DATAIll '" , .. , 
"" ....... J~I - I 

" OAT ...... p()ATAIJ. I , -• • otcto en"'" CUOTAlJ I _ 001.' ....... 1\ 
TEMP.OA' ...... , 
04T ...... , .04T ....... II 
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-
-,' 
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Figure 8. Bubble sort. 

of the articles In nUlTHIfical 
order of reference number (I 

give an my articles a reference 
number); a Usting of articles in 
alpnabeticai order by author. 
and the KWIC Index Itself. 

The comple1e KWIC Index for 

the examp8e I!' shown In Figure 
3. 

I file my Index In numertcal 
order based on the article's ref· 
erence number. The f irst article 
Is glY81"l reference number 2 (as 
explained later, the first number 
assigned In the KWIC Index pro

gram Is 2), the second article Is 
given the reference number 3. 
and so on. I rile In COflsecutlve 
order because I often tear out 
articles and put them in a 
drawer. Flllng new articles by 

number and relocating tnem Is 
Simple. Filing by authOr might 
require a comp .. te renumbering 
of the file with each new article. 

Conetrucflng the KWIC ..... 

First antar and store the artl· 
cle titles, authOrs and reler· 
ances. Next, enter and store the 
list of words to be Ignored. Sort 

this list alphabetlcalty for last 
searching. 

Next, take the lilies apart 
word by word In search or key 
worcH. Words on the Ignored 
IIS1 are discarded. Those re

maining are stored and sorted 
alphabetically. The KWIC Index 
is printed as shown in Ihe exam
ples. Finally, everything Is 
stored on disk or tape for future 
use. 

The algol Ilhin 

The algOf'lthm for the KWIC 
Index, a slight modiflcallon of 
the algorithm presented by C. 
William Gear In AppilUr/ons 
.Itd A/fIOrithms In Computer 
Sc;"'ce, Is glY81"l In Figure 4. 

The slgorlthm Is written In 
both TRS-80 Levell! (Listing I) 
and Disk BASIC (listing 2). 
Both programs assume you 
have aline prlnler. 

The lirst par1 of lhe program 
-Input of aut hen, t itles, reret'
encea and reference number 
snd sorting of artlcIH-em· 
ploys a chained list. This Is 
used to avoid moving large 
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Figure 9. Binary search. 

blocks of data a.ound In memo 

"". 
In a chaIned Ust a pointer 

keeps track of authOf, title, ref· 
erence and reference number. 
as the list is sorted. Only the 
pointer moyes in a chaIned list 
so it is easy to keep all the 
Items togolher. 

Three subrout Ines are used 
to Implement the chaIned Ust : 
one to InlllaUze the poInter ar· 
ray, one to Insert data Into the 
Ust and one to print out Ihe 
stored list. The algorithms IOf 
each subroutine are given In 
Figures 5, 6 and 7. These are 
taken from Gear. 

Entllflng and aortlng the list 
ol lgnot'ed wOfds uses a bubble 
sort. The algorllhm for the bub
bie sort Is glyen In Figure B. 

Alter data entry the hard part 
begins. The Uti" are taken 
apa.rt ullng the INSTAING rou· 
line In the TRS-80 Level II man· 
ual. This routine uses the MID$ 
and LEN strIng functions In 
TRS-80 Level II BASIC to lOcate 
the space between words. 

Each word axtracted from the 
title II compared with the WOfds 
on the Ignot'ed Usl. ThIs compar· 
lson II accompliShed using a bI· 
nary search, see FIgure 9. II the 
word is not on the Ust, II Is 
stored IOf laler procHalng. 

Once all Ihe titles ha"e been 
examined. the keywords are 
sorted using a Shen sort. (See an 
article by HarrIngton In Micro
computing 128 page 96 for d&
tails of the shell sort.) in the 
shell sort the tilie Identilicalion 

as the sort lakes place. 
Once lhe keywords are SOI'Ied. 

Ihe KWIC Indell can be printed. 
To do this the keywords must be 
located. To save memory, I per. 
form this step using the IN· 
STRING rout ine. Though Ihe 
method ian't slow, if you do 
want faster execution. you can 
add an array, such as Gear uses, 
that tracks the key word posl· 
tlon. 

Once the KWIC indell is 
printed you can saye the results 
on tape or disk. I suggest that 
you use separale tapes lor each 
Ust. 

Ualng the progrIIm 

The KWIC Index program Is 
easy to use. load the program, 
type RUN. press ENTER and fol· 
low the directions displayed on 
the CRT. The program prompts 
you when it needs data and pro
vides opportunities to COI'recter· 
rors. Printing data apPNrs si· 
multaneously on the CRT. 

You will find some titl" do 
not tell you much about what 
the artiCle is about . In such 
cases I suggest th-at you add key 
words to the title 10 aid In later 
information retrieval. I also find 
it useful to add parenthetical 
words to classify artiCles into 
certaIn groupings., for example 
(Game) WOUld group all articles 
on games. 

How many art icles can you 
handle wilh the program? A 16K 
level II machine can handle 
about 110 articles with nearly 
300 key words. A 32K machine 

number slays wllh the keyword can handle much more since all 
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the additional 16K 01 memory Is 
available for data storage. II you 
have a 32K or 48K computer be 
sure to clear sufficient string 
space in statement number 90. 
Also. be sure to adjust the di· 
mensions lor Wand IT in state
ment number 120. 

tenllon, you can let the program 
run at night Of while you-re eat
Ing . 

Additional memory 10f dala 
can be obtained by eliminating 
the remarks and using mult iple 
statements on each line. 

Searching lor key words is 
tlme-consuming, as is shell sort . 
Because these porlions 01 the 
program do not require your at· 

What slows the program most 
is the TR5-80 check to see hOw 
much string space Is available. 
When yo u're using large 
amounts 01 string space. as In 
this pfOgram, the chm:;k lor Iret! 
string space takes several sec· 
onds. Also, as the amount 01 

tree string space approaches 
zero , the frequency of the 
checks Increases. Thus. If you 
are near the limits 0 1 si ring 
space. the program may run 

Complete YDur TRS·80· 
with the .. nlutines lID! 

"Wld in either Level IDr OOS. 

SYSIEM 
SAVERS by 

Tom StillDH 

If you ever use the SYSTEM command, you can 
use this two program package. These programs 
allow you to save any system lormat program onto 
tape or diSk. plus offer several featu res for ma
chine language programmArs 

With FLEXl. which is one 01 the two programs, 
you can make back-up copies of any system lor· 
mat tape . Most otten a cassette that you make will 
load easier than an original. Plus you can find the 
filename on any system tape becau se it is dis
played on the screen. 

Disk drive owners can use TDISK to save any 
system fonnat tape onto disk. "Air Raid", "Editor / 
Assembler" and other programs cannot normally 
be loaded to disk. Now TDISK allows you to save 
these programs onlo disk. After DOS READY you 
will be able to simply type the filename and be up 
and running. It even loads non-contiguous tapes. 
TDISK will greatly increase the benefit of owning a 
disk drive. 

Acorn produces several other utility programs 
lor the TRS-80. These include "A term "and "Num
bering " by Tom Stibolt ; and "Disassembler", 
" Tape Utility " and "Disk Utility" by Roy SoItofl . All 
are available for less than $20.00. Ask lor these 
and other quality Acorn programs at your local 
computer store . 

IO£ALER INQUIRIES INVITED _I 

Acorn 
Software Products, Inc. 

e.34 Nor1h CaroIInI. Av ....... S.E .. WMhington_ D.C. 20003 
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sever.1 hours. For this reason, It number 90. 
Is Imporlanllhal you clear plen· 
ty 01 strl~ space in statement 

An eJ:ample OUlpul fo. 1M 
program is given In Figure 10 .• 
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1248 ''''\In ' ·I, '''' 
1S5i ~~1'2T"'''' 1 
13(,(1 If fl{1}z" II(}f I_ 
ll" PRIIIT I +LfI(f) . f(I),J1C1) 
1l&il "'IIIT I , " " , fiO ), · •• HI), · ' .1t(1 1 
t l'!4' 1€X1 I 
14(li O!" tOI SI'M l)£ ltv I(~ 
141' 1tf\/1"f\Kt K[V I(fIO TWE I)j P.Ecm£t{11 rt(I K1SS OO£R 10 

(oo 1N.(·, l 
1 4~ 1~ IN"- l · l 

\438 H'" I-lilt 
1446 If 110 '0"" II(N 14f:i8 
I'~ FitINl ' -I .W( j), IH I , 
1.j£.fI FitlN1 W(\) . I1(1) 
147'8 IlEXI I 
'4(4 ~ !(II ST eal 1(1\'[15 10 £( IGlO:{I. 
1498 IIf'Ul"1'lK{ IffiE Fea ,"!'oS 10 if I(IOo:{Cl (H tEtu«1"I I 

f'IiISS EII'[£I"I TO WIlltU' , 2 
tw .~I IfT" I . Nl 

1'5.18 ft*l ~l1(l11 
1'5.."9 If WI(I)o·- 11£11 I~.ro 

I~ Ff!11IT t--l, WI(\ ) 
1'541 PRIlIT III (\). 
1'5!l& t£XT I 
15(.8 10 toftHEb I(fcK 

1~" [)(l 
1'588 l1£li SI€ll SCRT cr III:(X IOtiS 
1591 l""l -I 
I Y18 ''''1111(11\121 



1'-11 IF I,... TID 1M 

"" J .. UJI.:ot-i Pi 
' .... I·J 
16:51 Il-ltUI 
lUI 1f IKI>OKIU no 11311 
1i1I f(oIt(l> : I[-IT(J) 
UII IKI~Il) · I1(J)oIf(JlI 

101 IKIU-f( . IHIU.I( 
17W 1-1-1" 
l11t IF 1<1 no 1731 
1721 GOlO 16:11 
mil J-JOi 
17. IF J<-« MIt 16411 

"" """"" " .. ..-
171'1 STIJ> 
1711 l1[li Sl.awTII€ to san IIJlltED IOIOS 
1791111 - II _ .. 
1111 "''''1-1 u:a n:a Joot 10 III 
18lt IF 1I1(J)(o4I1Utl ) MIl 1_ 
lIMe III * 1 (J) 
1D III W",\()tU 
1161 I11(J.1)* 1 
1m Sot 
I_lOT J 
1I!lt If s-t no 1_ 
UtI l1[li ,.1111 lIST 
1t1t fGI x-1 fO II 
lD Nun ilion,,, 
mo..,. x 
1M "'1111 

'''' '""'" 1M ID Ufilll .. SI.aOJtt. lIEF lMl.. II ...... 
1m ,CIt "1-1 to lDIC1XH.DkTV)t, 
19tI IF l'NIIDfCtx. fI1 ,WKTV)) RrnIII 

'"' lOT "I 
2M PI'''' :JI£TIIII 
2tIJI R£M 11l1WI.1Z[ DtlIIQ ~ 15T .... ..., 
2IDI 11Kt) .. 
2t4I fCIU'2 ltR+1 
:.«II IIICU-'.' , ....... , 
2Wt !\KPItu .. -'""'" 2MII IIID1 ~I. TO tll!Dl DA1f' III (JIIOI£D LIST 
a. l1[li IQ'IfOllIlO TO f'II[[ SPtU 
2l1t If IIl'ot no ZMI 

"'''' .. Zllt If 11Ml)" DElI 2l7I 
21.. I' M<llK,,)))fI no 211. 
2CJI ttl-11K") 

"" """'" 2171 lID'! .. llEP1 DAtil 11110 LIST 

"" J ... 
~ 1Q>o11l<J) 
net ill(J)-II(lIl) 
221I1I1U)KfI .T(J)·' ·II(J)ot 
l'Z2I 11I('ll.>-J 

"" """" 22. PlIIl1'1(l FltEE SffU. • :11[1\131 
2m IID1 ~II€ 10 PlIlIT OIIIOEJ) liST 
22M! lnIWT·...,.,..,ICIl. BY Il1TIOtS liST ~ Ii:£FtJID(B fIlS FllUIIS" 
2271 IJ'IIlIn'l£f l ; MIG;: Till£.; 1IIJtJI:DU.. 
2281l1'I:llfT' • 
~ 12-111(1) 

llN fi:DI DO IftlU IQOt 
2311 l Pllln "2, ' ' ; 
232t LnIIl1 11("2 ), ' , " 
nlI 1II1Ml HIQI. · • • . 
2341 LNIII1 11(12) 
ll:\II KP 11KII2) 
2:lfit If IQ • 1 IlETUIN 
m. 0010 2'. 
2... ... rlElI II!NY san TO SEt " lOll IS III 1 m "" , .. 
2'a Il" 
20411 , ..... 
20 I' 1L~I H flU 2W 
24lt 'fIioIIllH ll+1HI/2> 
2440 If 11 ](111)'" Tl£.lIlc£ll1lN 
~~ IF IIH1M»tI TlO M8& 
~ 'l-t ... \ 
:><471 {,OlQ 242f< 
2481 , ... IIH 
~ oo102Q 

The world', most populir mk:rocomputer, with 11K 01 
memcHy .nd Lrnl 11 bMle for otWJ 1750, complete 
with full 80 d.y R.dIo ShKlc wlrrlnt,. 
We eccept check, money 0'" or phone ordefs wtttl 
VI .. or ... ,ter CIt..... (51'1""1 coats ecIded to 
eherge Of"derl). 
Disk drive., ... " ..... ,, __ •• peripheral., lOftw.re. p".. • ... 
lOU n.me It. we' .. got " 
(both RMiio ShK:Ic • ottt.r 
•• nds). Write or e.11 tor 
our complete price lilt. 

ELECTRONICS 
MART, LTD. 

tA'11,~~~W ftadl8 Ihaek 
• MILAN. MICHIGAN 48160. (313) 439·1508 

INCOME TAX 

For The TR8-80* 

TAX PROGRAM BOOK 
Many Tax Programs - Helpful 
Programming Hints for New, 
comers - and How 10 Handle 
Your Own TRS-eo. 1lIxwise. 

n. boc* an. IItI )'CLI progrn 'fOUl own Income Tax... In
cludes Form ~ Form 1040. ScI $ .... A. B. C. O. E, F. 0 , 
R end SE , Form 2210, Inyestment Credit , Minimum lU., 
...... imum Tax, Depreciation. lC).'tMt A..,.eging snd dhetI. 

How to ~. acN..,.. of lax CHdits snd • chIIpIer IhII wII PMIIP 
.. ne WI.,. Wrinen kweuy IMming. $1495 PPD. 

S. Yow o...r, or MtIt to
GooIh Soft_I 
131 S. Bentl I n 
$I. louis, 110. tI3105 

DEALE.Ft INOlIIfIQ IJIMTED 

~". 

80 MICIOCOft'Ipullng, "'.rch Juao • '7 



YHI Q..Iity s.«ware ... t.IM TRS-8O ...... 
1IfTttt. •• ...w.. ICC. pkued w be aWe to 
pn..t _ YWJ' &.e..ft.wva _ wttII.v_ 

"WOlD __ • -- .nIaWa .. t.IM .. ft')' ..,. ,..... AIle _ 
... ... " • " ... ......, ~ ....... -'twva tor ,--
... , • • , ott . .....,. .... Writ. .. tor • FlEE price ...... 

~ F:S;;it~" n'ink'B'CC.'~ c. •• . 

o Mail Base 80 _ _ I , ........ .... . '«_ 1 ... . " 
_ "'" ,,, ........ . .. .... , ... IJl" . t l 

• ...- 0CItUI ........ ... , ••• ~ .. .... , . , .. _, ...... _ • • • _ ..... . . ,,. 

" . .. _ ........ eo •• • • I.t_ "_ .... , .......... ,. "" .1L _" .... 
_ _ '"_''' .m, •• _ .... . ....... . u .. •• ......... ... .. ucnu:n", 
oOil~ ..,.." IllqllUn .... . ..... l ... H, I • • • • " . _, • . 

A .... _ t, . , .. .0;: ..... , . , .. ..... , .. . .. ",.,~. ,,, ....... .... ' ...... . . 

o Vendor _ "'" , ,_"" ••• , ."_., ' ''.'' 
...... _ . .. ...... .. "I ~ • • • _" . " .. -.. , ........... ., . 1 _00 . ,,_ 
......... ... . 1 ..... ,., .. _ ,,_ " ....... _ ' ••• ,,. .......... ... " .. 11- .... , 11., .. . 

~ For Suppa., Think Bee ~ 
oDilks &.~s_1o\ , .......... t .............. . ,110 ",'00. , ao. ) _ " , .. , .,_.u ...... _ ..... \ .... .. '0. _ .\ ........ ,. n •. " ,t- , f It) 

_0.,_" " " " It .. _U" ........ ClO · , . _ _ . , IT"" ...... OJ ...... " . 
.. , ..... ..... .... , • , ......... n .... . 

o Printers .... ,_, ... "''' ' "'lTu " to .. _I! .11, r ...... '''''' ,I 
.. " , . . ...... , .... , _, 1_·' ..... . 11' ... .. "" H I" " ....... , _,,, .... .--,"" "'. " ...... '_ '''' "_.00 

a ........ Oarro 
a ~ .. 

81 • 80 MlcrocomDutlno. "'arch 1QM) 

-..-, 
~" 

~1I(1I'" 
2511 IHl)~ 
2521 L-l'l "" ,,-
58 IlOl SllII!lJT II( 10 ptm" II.IDltk U Slll(, 
'5It1I FCR lo2lt::M+l 
5IZt UlIlNt I , A(\) .HI) 
:5IlI lf1Illft Rm 
5Me t(XlI 

"'" .. -
Listing 2. 

II IiDIlQllt IIlO. DiSk ~IOII 1 
21 1iD1 A£F Ff'I'lICflmJ6 1M< IUl(l:I1lIt1S IN ~[J( stlOU 
l8 I!(JI VI' t. 1I W* P\IIlI9€I> W SRfI me 
• I!(JI 1lISliI DOISk BASIC ~ L E. 91RKS 
"."'FIUS MooflJT\IR.1,*IITlLttrrIEJOI(l(:t 
" • .....v .... , III'*U.JIO> I(J!),~ If III'fIIliS 
1t "" 1M lIeo: 1lML ......... 1f mus , ...... If IlWI'S IrJU(tI 
• IEII Q.ENt mill> 5PI(( 

'"'' .. """-1111 DEfIIlT I. J.Ll.. ,,-UI(FSffI A.t. ... , 
UI< IJfIJ'T 'tQI...". mus III( TO IE 1Il100"." 
1lt Dl" IIUI01), lot+l ), R("","I ,iKJ:!I). III(UII . IlK~I ), mJ:!lI 
UI 005LI 2t28 IilIIINlTlfIlilE UflIIC LIST 
I" I~ 
1" IIfVT'PIi( YIlI FWIf(> TO A l iST ST(R[l) III OLS¥'. Vt 
17'1 IF \'to'V' 110 m 
in IIf\I'f'FIU IA( If LIST IF PlllICUS', 1II 
175- Cf'[II'I' , L III 
tie l1£li101Il£10 OAIA fM (lISt: 
". 1I'".lTIt, 1fI 
218 f(R 1"110111 
221< 11fU"I1I, A. T. R 
nt I'ItIIlT A. I, R 
2tI 005LI 2tI!lI IIDI 1N5(R'f MI A fl«< DI St: IIIlD UflllUILISl 

"""" , 2M a..05E l1£li a..ost flU 

no '" lit FIJI: I'LSl~1 
.. os 
:. llfU"I'1IJrO (011 10 Sl(l>". R 
m IF -.'00" TlO4l1 
III 1I'\lT'nlU ' . T 
12I IIfUl 'IUtlIDII ' ; II 
111 Q.S .l'l11fT 'FlJTIG '. 11 
lo4e ",lift '1I1U ' , I 
:$0 I'IIIIfT -.nJll(( ' ; R 
161 11I'\I1' IS nus c.tIIIEt1' , Vt 
J1t If ..... "\'" ooro'1' 
1M 1'111111 'II£III1tR 1~ bIIlR" 

'" """" _ IiDI LteilRl DRTR UflO OfIII(D LIST 
4U IJlSI.8 2a .• ,,"" , 
411 1floMIIo1-' 
..... GCQI ~ 1I£lI1'II11fT (IJT UOHJl llSl IF TITUS 
«!It Ql9.II me IiDI PI1111T (IJT 1l.PMI£I1CII.. IV IUTKItS lISl 
.... lID! OOU IdICI5 TO IE ItJUD 
~ 1111'\11" YOJIillIII'" TO R liST S1(1l[t1 [II DISJ:' , Vt 
41tlf .... .",. noB 
475- 111'\11' FlU III'( HI! ICIIJe I0Il5' ; 11.1 
.. tfD ·\', 1.AI 
til IIfIJTti,NI 
.. FIIII'HOI! 
$SI llfUlt1.NU IJ "' .... , 
"'~ .. "'-, .. em"" 
:9 1IFVT' IQj ""'" \OllIS TO IiIE II)(II£D' , 1t 
"" lI ot 
W F(I: I' 11 10 It 

.. 11l'\JT'CIRD TO III lllOl£l) IZZl TO S1lI' ) ' , IIHU 
_ If 1IJ(j)o'm' no Ut .. "" , 
Ut "'1-1 

""''' ,. I'IIllfT'T1( F(llClilIMlIOll)S II IU III IIXJl(O, IIftX e' '* OO!UI 1181 
a&NloN 
we IIf\I1 'OO 't'ClI 1ftIT TO 0fIU ftN IF nt:Si \Ut.I5' ,W 
ri7IlI If ...... ,.. TlO OOTO 731 

ill lI.ut'lllO.lUIlEt IF lOt< TO Il. tHIO:O" , It 
,. 11fUl"OlTEl1l"ll1OlD ' ,111<10 
... 1lf\l1' fIlE 110[ ftN 101: ~ 10 0fiMI " ." 
m Ir.."..'II' TlO 08 
121 0010 6t'tI 



738 IIf'I.I1 ' OO '>W WIgj TO fOO TO TillS LI ST· ' .... 
7401 IF yt.a·W' TlVI ~ 

~ 11f'IIT'1QL """ IDitI5 00 \W IfIHT TO fOO'''. 
7Q lioN 
77'1 _n 
~ ooT057t 
~ lUI 101 f{t/STlitotT II()E;( 
see ..... 111(1 ) 
a18 lH. H I\21 
82e TVo' • 
8JI G09..fI 1%11 
&48 If 1114 Tt£N )l!ill 
11:'.11 W=lErTUI'(. III+lEH'TV)-2) 
IIQ 00109:1e 
r.t IX:fo:IOOUT)(..lEM!TX)·UII(II' - I , 
M 009..81~ 

i!:'i& IF !l1>9 110 !>I~ 

""!II 0010 858 
916 IP-TX 
m lUI u£t~ 10 S£[ IF IOl> IS !»I I1'J(U0llS-1 
,~ 005ltI 23M! 
~ IF Wo" 110 %iii 
7'".J\ If I1l e .. 110 t79 
<oQ 1\l'<1 ~< 1C) 

m IF~I>t:II !f!I« 

!Q 00101116 
9 a.S :RD\ WlfUl II«)( 
1M TC" " 
18111 LfiClIn TFWI(. 7, · llolI{)( 
le:.>ti G09..fI I~ 
18je ROI ~ Kllh"I 11(0. 
1M F(I1 100TO L 
1& TX-HIHI)) 
11l64l , .... . , 
11118 f.oOSI.ll 19Q 
1_ IF III .. 11£11 11411 
La T""'-UU(l)(..III.UI«TV) - 21 
LUIlil rwlool n)("UIf(TX1-l.OO TII )-1l 
ule IF 1,(I)_TTIl nt:H 11911!1 
11211 TCo Tt. ' '.1lI 
ti38 OOTO 167$ 
1146 TWoTl( 

11~ IF 111 0(1 11£11 1171 
U68 TCo'Tt.' 'till 
11711 IF TlIOW(J) llEN I2l'I 
lUll T)(Io · · 
11911!1 Z-4I-UlItlt) 
~ IF 1<8 1)£)1 z.. 
1211 l toS1l!IIIaCZ, ' · j .lt 
122Il IF 1110(1 no l)too·' 

I2JI TX-lito· '. Tl( 

1248 x>>>UN<Tn : IF xct no M 
125e TX-f)(·STRII(;SI'(.'· J 
I» lJ'I!lh"I Tene. · ' ,LTm 

om '"''' I» llf'llT'OO Y(IJ IfIHT TO SI'K E'tO't'THIJI.; (II [II!):.·' .... 
J.2SI8 IF yt.a'" 1KN 00 
lJ8II ClS: I~·flU NNE Flit fll'TUl.E liST ' , IR 
1111 CfOI "tr' , L If\ 
13211 llI'Ul'fJU 11ft R:R I([V I(J.1) LIST ' ; 11( 
HII (fI{1I ' 0" ,2. II( 
1l4I1If>UT ' FIU 1M FOR llJOitD I(J.1) liST ' ; 111 
lD Cf'{JI 'O" , }. 1I1 
1)61 PRIN! tL IfI 
1.371 FCR 1·21tMtl 
13111 PRIN!H,II{\J; ' , ' ; HI); ', ' ; ICI) 
1»11 PRIN! fl(1l , H I).I(I) 
I"I€XT I 
1"18 PRllll2.l 
1428 FCR 1'21'(1. 
l"lI PRI," t2.~(\); ' . ' ;J1C " t..... PR ill 11(1), l Ull 
IG IlXTI I"" PRIIl ' }, II' 
1m F(I11'l1(J11 
1-486 PR lllI l. lI lCI) 
I"!III PRI," 111m, 

"" '"" , 
I~' PRill 
1'!121 a.OSE 
1'531 IlEllIOIItM: FlIIISt£lI " .. .., 
13 REII SKU. SIJIl SI.8iIlI'flllE F(I1I!1¥ LIJIDS 
1~ Ik- l 
lQII 1""1'"(1111"2) 
1'1' If , .... 11£11 1761 
16211 lo1 
1618 Kot. · 11I 
16011 10) 

16511 IL' ltl" 
10668 IF 1I<Il(ll(IU TI£II 1738 
1671 T(qj(J) · IEoll<l) :RElI ~ ST{JI( fCR Il:VI(RD _ nux 
li088 II( 1l"< IlI . 11 (]). I H ' ll .REII SIA' I'\.IUS 

TRS·80® CP/M® & CBASIC® 
BUSINESS SOFTWARE 

All MOD II CP/M's are not created equal ... 
Find out why ours is the Better Bu.lnea Buyl 

Modell CP/M (reI. 1.5) . . . .. $ 150.00 
Model II CP/M (rei. 2.0) ............... 250.00 
APH (Automated Patient History) ...... 175.00 
RESIDENTIAL PROPERTY ANALYSIS 

system , . . . . . . . . . . ........ 300.00 

The Genuine Article: 
Osborne E. Assoc . CBASIC source programs

O(,.A P.yroll w/CostAccounting . . ... $250.00 
Of.,A Aceta. Rec./Accb. P.y.ble .. 250.00 
Of,A Gener.l Ledger w/Cash Journal. 250.00 
OGA CBASIC books for above (each) .. . . 15.00 

Send 30e SASE for CP/M Users Group software 
list f., free "CP/M Primer". 

• I FIS·110 if.. rtgiR ... ..., " • .,......'" 01 R ... io Shod" r .ndy <omponv 
• CP/M if.. rflli ..... ..., Ir.demo'" 01 00giI.011I"".«~ 
• CBASIC 1.0 'flliII~''''' " ... ~""'''' 01 SoI'," .r~ Syo'~m. 

( ,<;;t~~ l~l~"~ l! " 'C • ,,1<' ... ·'922 
,~ 

IIOO' .. £ .... ~ .. 4V"'UI • SU ',e • ..:.s. Hu"""CiTOfo ...... c .. CAu ' OII " ' " "", 

GIVE YOUR TRB-BO·· MICROCOMPUTER 
WHAT IT DESERVES 

All tapes 110.00 .ach, on cass.It •. 
C.O.D, ord.r. ace.pt.d 

Choos. L.v.' I or II. 
... lel!!\l . s,on SI.I,on ,n Flo",,,, chose our 810/01,"'151 prog'lOm leollllOg • 

CS,I, 10 use ,n I Spe-c'1i ne .... s D<ooo"eUI "u"nglhe Nooember 1918 sl.le 
"" Ile polll ,c lI l ele-cl,ons Moo "y lro,"k au's 's lite lH'SIC.O,hyl l'> m 11'09'11'" e.e, 
"' '' li en An" ,I 101l1l5 ,nil eoeeu lu ,n le ss~' 

One CuSlome' '5 us,ng au' 0,0,' p,ogr.ms 'C",log '" CS·] I 10 hetp n,m ,n 
IPre " Ulhe' Sl lelhle .. O,~ Pre"'dc;; to. the Alf Fo.ee 

Aec.e;l! ,on centers. St"<XlIS. cus,nesses , IlOCIO'S ,nil hOuSfl"'''eS ,re 
us,ng OUf~ P'OII"'" ~teOIOIOll ' CS·11 Io. eepS If't" 01 Ih.ngs 
101ne" Ou l 10 people liS h'gh uhlll, lOOerne . .... '11'1 'IS mlny le"u.es II nO 
ene 01 use. h,oe maGe .1 I DeS.1 ulle. 

An" spell",ng 01 DeSI sellers 
0". r'JT~e r R"tl81n g"me Ical.IOO • GT . , I'''' ~ ma<l .. an ~Ye" I)'Og .. ' 

splnh ">In .... e e _peered II '5 • glOme Ihl! n.5 e .. erylh ,ng • "el.,lell 
"enl"O. en •• acle< an,mll'on . anll a gene'" Ire'lle s.lyle It 5 e hOC~e<I lull 
ot " lO nge's In" eOm,e P" tll iis NO "'onder Ihe.e;lfe Ihose "'hO Sly 'I mlOy be 
Ihe most success lul «0'10. ever 10 como,ne 10 eonhnulll , enllng ,ng pIal "",n 
11 11 lRS,eo gllph,es ClP,b,lrhes ""rel"y ,I 's DecOtn,ng I elus,e IImong 
ClnS'eS 

... " 01 lroe .booe P'OO,.ms "" II e.e-cule ,n len Ihln '''' RAM ' You coon I gel 
InOse proo.,ms hom ,ny o lne, complny We 'Menle" Inem ,nil Onl y .... e 
0 .... " Ine "ghl5 10 Inem Sure you C;ln CUy one 01 llIOse chelP sol!","re 
hbl',',. dells. bul mO$! 01 Ihe p' og,.ms Ihe, ie.,ure Cln De lound.n DoGkS 
BookS you C;ln Check 00' hom you. ouDI,e hD." , 10' nolh ,ng 

SO to' sometn,ng Iruly ~'O, you, eomoule •. lOOk 10lne ~ 

SO' I"IO.e complOn, S4nd SASE to rK."" the product lilt luter. 
rlU .. .. . ~_ ..... __ • __ .. .... ,_'-___ ... _ .... _ 

'~i~~·; Coi',liftX 
_ PO Box 536 Inman SC 29349_ 

8() Microcompullng, M.rch HMO • at 



GOLD 
REWARD! 

Break our test mesAgel 
b .arn 3 ounceaof fine gold, 
MIld stamped. self-8IH ad 
"' .. 81 pe"'arfPTEXT tDentet 

FEATURES, KEY LENGTHI80 bits (1'I"IOft tt.. DESI ) 
DATA RATE ' E~ 15.000 ctws.1Mc. 
Pocket-size encryption devtee 

APPlICATIONS' Secure data transrntulon 
High security file I torage 
Software protection .... 51 

YERBATlM'" ATHANA® GEORGIA MAGNETICS'" 

8 " Floppies only $3-:1. 
.. ~OlOTS 

10 for $3.811 ea • 110 for $3.40 ea. 
W._ ...... I., .... p_oI' ... _ .... __ , _ ... ...,. 

5 tko' Mini-floppies only $2:'::» 
H\JNDIIED LOTS 

10 for $3.10 ea. • 110 for $2.811 ea. 

• aCII'Y siza. TT ..... COMPUTU 
, ..... Sot! _ . 10 Iedo<, .. '-- ,- , .... C--. lo4_ s.no. 

CALL TOLL-FREE 24 HRS. TO ORDER 
8D0-824-7888 
OPERATOR 814 aottooee .ft~ 

unl",-.ttIn , .... ,..rw ..... CAUFORNIA Il00-852·7177 
or 

C.O.D. 

DC SOFTWUIE & COMPUTER PRODUCTS 
POST OFFICE BOX 503 
SAIl BRUIIO. CALIF. "0&& 

FOR INFORMATlON 411>-348-2387 

70 • 80 "'icrocomputlng. "'.rch teBO 
Scanned by Ira GoIdklang · _ .lrs aO.com 

1'" IM l l)-tt - IHlll"l[ 
I'" ' -1-111 
1711 IF 1<.1 no ITJ1 
Int l1l'i0 l~ 
17]1 J-J'1 
1741 IF J("4; n Ol litI 
l~ 11110 lYe 
t1U I£lUII 
1M "" IU8..l ~ Fl't IIK'IUI IOlIS 
11W 114 ... '"" 
Ifll.l 11"'"-1 
1121 F(R Jol1C111 
11138 IF 1I1")("III(J+I ) no 1881 
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I made the'tRS-80'tnto it serious computer. 
Now I've made the Mod,el D into a spectacwdarone. 

I'm Irwin Taranto, and I've helped almost a 
thousand businesses get their first computers up 
and funning. 

I've done it primarily with the TRS-80, because it 's 
a really elegant piece of hardware. Given the right 
programs, it can do substant ially the same work as 
the traditional minicomputers that cost four times 
as much. 

I proved it with four on-line, interactive programs 
adapted from the genuine Osborne & Associates 
systems, originally des igned for the $30,000 Wang 
computer. Then I added two of my own and made 
them all work on a $4000 TRS-80. 

Now I've done the same thing for the new TRS-80 
Model 1I. [t's an $8000 comp uter that works twice as 
fas t and h as four times the memory-up to two 
million characters. 

My new systems afe tully documented. and 
because I'm working with a much more powerful 
computer, they're a night-and-day advance over the 
Model I programs. They' ll tum your Model II into a 
complete business computer, set up and ready to go. 

TIll: TRS-e01ICIDD. D PIIOCD:AMI 
o-r.I I..dpr~ ~: handJ ... up t.o 100Cl tranaactio"" 
on 500 di lfe.ent use r-de fined accounta. It k~ track of them by 
month . quan er and yea •. mak_ oompansOIUl t.o the prior y" •• 

and does d.paflm.ntalintion. 

~~ Older: genera~ t.tr.. pwc:baae order 
and POIIta the item t.o payahlel when the gooda are received. 
Invoice·linked. It calculat .. and prints checks and eged ledger 
•• pona and links fully to the genelllloedger. 

"'--til ' I Well .. ' kAe~ track of b Illed and 
unbiUed InVOICeS. open a nd cloN-d itema. aging and ae.vice charge 
calcuht.l ion. lt prints .tatemenU.linU to the ganeralledge •. and 
can work Within ellh"r an in"Oice-linked or balance-forward 
accountmg aya tem 

~lI.Jo&t c.;.u-., computes regular. overtime and piecework 
pay. keeP'll employ.e filM. ligur"" tlu,,,,, and deduttio"". prints 
checu. Journal. 941-A and W·2 forma . and brealtt Ol.tt individual 
lOb costa 

.. _ " ..... _ _ 11.,,,... If1 

When I say set up and ready to go, I mean just 
that . If you're not quite sure on that point, call the 
number below and we'll give you the names of some 
of the people who've already bought aD over the 
world. CaD them up and hear what they have to say. 

These Model II programs are completely custom
tailored, which explains their $249.95 price. Before 
we'll send you a disk , you have to fill out a detailed 
questionnaire that teUs us your precise business 
requirements. Then we send you the disk . all the 
instructions you need, and my phone number. If you 
call, we answer aU your questions . If your q uest ions 
are tough enough. I' ll talk to you personally_ 

Because that way I'll make sure that Model II of 
yours turns into a spectacular computer, just like 
I promised. r---- ----------------. 

U Ple.,.e ... nd me the cu.t.om ques lionnaues for the lollowmg I 
S249.95 Model II program" I 

o O ... neral Ledger /Cuh Jow-nal I 
o A<;counll Payable/ Purchase Ordll' 
o Accounts Receivable/ Invoicing I 
o PaYloll /Job Ca.hng I 

:J Pleu • ...,nd m. informat ion on the TRS·80 Modell programs.t 
S99.95 each 

I 
I 

Pl .... e . end me in .Olmalion on other Ta.anto 005 1ne51 p.ograms I 

Your name ____________________ _ 

COmpany name _________________ __ 

Adclle .. ' ____________________ _ 

City/ Stat' lZ.ip' ________ _ _________ _ 

Taranto 
& ASSOCIATES, INC. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PO _ 6073. 4136 Redwood Hwy . San Ralael CA 94903 - (4 1!i) 472 ·2610 I L ____________________ ~ 
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HARDWARE 

You can have the best of two worlds 
with this software driven modification. 

lowercase and UPPERCASE 

Donald L. Slone' 
Richard Barker 
The ~ripher.f People 
PO 80. 524 
Mercer Is lsnd WA 98040 

Radio Shack didn't overlook 
much when it des igned the 

TRS.ao system. 11 is unques
tionably the most popular com· 
puter of all lime, with sales well 
inlo six f igures. 

At the t ime the TRS.ao was 

being developed, graphics was 
the b ig buuword In the hobby 
computer Industry. Graphics 
helped In the transition hom 
video games to hobby comput
ers for the American public. 
The ma~eUng people al Tandy 
were probably so insistent on 
hs..,lng beller graphics that 

they overlooked one of the 
most important markets lor the 
TRS-80-word processing. 

If you are trugal and have 8 
bit of electronic knowledge, 
you can build up a word proces
sor lor around $1000. The basic 

lOIOa " ' _ "~ " . ln 'IIOUN ,_ .... " . .. 

Fig. 111. 

TRS-80 costs S6OO, and the 
careful shopper can f ind plenty 
of Selectrlcs for less than $400. 

it's Impossible to haV1! an ef· 
fectlve word processor w ithout 
an uppercase/lowercase capa· 
bil lty, however. An early bro· 
chure on the TRS-80 mentioned 
that you could have uppercase 
and lowercase In your TRS..ao, 
but you would have to give up 
the graphics capability. De· 
spite sending repeated Inquiries 
(some of lhem heated) to Tandy 
Corp., I tailed to elicit e)(actly 
how this could be dona. 

As It turnsoul , you can easily 
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have kayboard selection of up
percase or lowercase without 
giving up graphics. The inlor· 
malion that tallows tells you 
how. I callI! a " convert ible con· 
verSion ." II Is simple 10 Install 
but , more Important , can be reo 

moved in a matter 01 minutes in 
case you need warranty repairs 
to your keyboard. No holes are 
drilled in the case or c ircuit 
board. 

Materi.lt 

Besides the usual tools and 
soldering Iron, you will need Ihe 
components shown In Table 1. 
All these materials are avail· 
able Irom your Radio Shack 
store. Their part numbers are 
shown In parentheses. You will 

also need some electroni c 
knowledge to complete the 
conversion . II you are a little 
weak In th is area , consult a 
fr iend you consider knowledge
able In electronics. He can be 
helpful If you get In trouble I 

A switch Is required In case 
you want to return the circuit to 
lis orlolnal configuration . This 
Is necessary II you own (or plan 
to purchase) any machine-Ian· 
guage programs such as Micro· 
Chess 1.5. Without the switch, 
the alpha characters In Micro· 
Chess (and similar programs) 
appear as weird control charac· 
ters. However, the switch Is 
normally left in the conversion 
position and does not affect 
BASIC programs. 

_lInG'''' o! l(ytIaI . ... 121&5031 
one 1J!)e 2102 \C 127&-25(1 ) 
_~ 14M IC 12J'S.1S27) 
_ '.1 ... . \ 10 WI" ..... 101 1271 -0301 
_ Df'OT IOgOIfl , wile" 127!>er.1 
II ... 6 11'dI1e!1ogtt11 01 l\ooII. uP . ... (_ Fi9. 21 

Tabla 1. Parts list. 



COn ...... ion ~u~ 

Andy lor the big step? Start 
by lor getting you paid more 
than S600 lor the TRS-80 and 
plunge ahead. 

1. Disconnect your keyooard 
and lay It face down on a bath 
towet to pre",.nt Icratchlng. 

2. Remove the six screws. 
Note there are three dillerent 
types. Be sure to get them back 
In the correct holes when reas-

fig. lb. 
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, ,~ , . 

· "c-\-.. · " .. ' • · . .. 
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sembling. 
3. Carefully turn tne case 

o",er and remo",ell'le top cover. 
Lilt out the keyboard assembly 
Irom the posts and remo",e the 
plastic spacers. Remo",e the 
second circuit board snd set 
the bottom casa seclion aside. 
00 not Ilex the copper cable 
(which connects the two boards) 
excessi",eiy. The two boards do 
not d isco nnect Irom each 
other. 

... Set the two boards down, 
component side up (with the 
keyboard to Ihe rear). on your 
work towel. The ",a lues mark80 
on the meln board should read 
correctly (not upside down). 

5. Observe Ihe lower telt 
erea of the main circuit board 
(not the one with the keys). Lo
cate IC chips ZOO and Z61 . You 

will be piggybacking a new IC 
on lOp of each one of these 
chips. II you do not know how. 
learn to read the pin numbers 01 
these integrated circuits. Pin 1 

- .. 

: 

-
" 

" " . " 

Fig. 3. Cil cuil diagram 01 Ihe conllerted uPPflrcflsfillowcrclIse 
TRS.so. (Cou(tesyof Radio Shack) 

'0 . -, , ~ . H O 

- ."" _.0 .... II. a,. 
'o"'~· . uo ::::::= :::: ' J . nO. 

- '0 . ,. I ~ . U' 

Fig. 2. Pra·w;re Ihe switch as 
shown hfl(e. Don', forget to adCl 
the jumper. 

is the relerence pin located at 
the upper telt.nand corner of 
the chip. nearest the Z number 
printed on Ihe circuit board . 
There is also a dot Indentation 
in lhe plastic body 01 the Chip 
nearest pin 1. 

The pins are numbered suc
cessively "om pin 1 down one 
side and up the olher. Thus Ihe 
hlghest·numbered pin (usually 
, . or 16) is opposite pin 1. Note 
that ZOO (marked 7"LS367j and 
161 (marked 2102) are both 
16·pln chips. Also locale 230. 
You i!lfe aClu.lly going to do a 

coronery bypass by culling a 
circuit board Irace near th is 
chip and another circuit trace 
on the bottom 01 the board. 

Still game? It Is not too late 
to put o"'cr ything back 10 ' 
gether. gel some orange model 
airplane cement (butyl acetate). 
touch up the warranty paint 
seal. and Radio Shack will be 
none the wiser! Proceed. you 
say? Sioul fellow! 

6. We are going 10 stack the 
new 2102 chip on lOp of Z61 . 
which also happens 10 be a 
2102. First . however. bend up 
pins " and 12 of the new 2102 
Ilet 's call It Z61 P . Ior piggyback) 
at right angles so Ihey cannOI 
louch pins 11 or 120f Z61 . 

7. Next. solder (pin IOf pin 
and don 't get it re",ersed end lor 
end)Z6lP on lOP 01 Z61 . Use el( ' 

treme caut ion to get all pins 
lexcept 11 and 12. of course)5e' 
curely connected. Equally im· 
portant, do not gel any solder 
bridges between pins or from 
one 01 the pins 10 the circuit 
board. 

B Connect a Shori . direct 
wire Irom pin 5 01 ZOO to pin 11 
of Z61P. Pin 1201 Z6,P will be 
connecled to the loggle switch 
later . 

OK. that was the easy parI. 
Next we ha",e to piggyback Ihe 
7"66 chip on top 01 ZOO. We'lI 
call this added chip Z60P. Un· 
fortunately. ZOOP is a I.-pin 
chip. while Z60 has 16 pins. 
Thus. we cannot make a pin·lor· 
pin connection as we did wilh 
the 2102. 

9 . Bend pins 6, 9.10. 11 . 12 
and t3 01 ZSOP al right angles 
so that they cannot touch Ihe 
pins 01 ZOO. Only pin , .. on Ihis 
side ollhe chip will be used. 

10. Bend pins 1. 1 .. and 7 

slighlly so they will contact , . 
16 and 8 when Z60P Is joined to 
ZOO. 

It . Bend pins" and 5 01 
Z60P away from each other so 
they wil l contact pins" and 601 
ZOO when Ihe two chips are 
Joined. 

12. Bend pins 2, 3 and 6 01 
Z60P al right angles so they 
cannol touch the pins 01 ZOO. 

13. Place Z60P over ZOO to 
ensure you can make the 101· 
low ing solder con nections . 
Look good? OK. solder Ihe con· 
nectlons. The IIrst number is 
Z60P; the second Is ZOO . 
Pin 1 to Pin 1 

Pin t"lo Pin 16 
Pin 7 to Pin 8 
Pin 510 Pin 6 
Pin 4to Pin. 

14. Connect the " .7k . 11 .. 
Wall resistor between pins 1 
and , .. 01 Z60P. 

15. Connect a short. d irecl 
lenglh of Kynar wire Irom pin 2 
to pin 6 of Z60P. For the mo· 
ment . leave pin 3 01 Z60P dis
connected. It will be connected 

ConnecIII'Ie g'"" wife 10 pon 1301 ZlO. 
Conneet 1M! orange _ 1 .. 10 pin . 01 ZI!IO. 
Con-Mct IJoe ~11ow _ 1'1 10 p;n 12 01 n IP . 
ConI>8CIII'Ie ,1Id wifl 10 pin l of lSOP. 
Connecl 1M bro_n'; .. 10 pin 13 of 121. 

Table 2. Connecring the swirch. 
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Llltlrtg t. 

to the toogle switch 1.ler. 
16. Ref.r to the sketch In 

Fig. 1 (a). locate 1M area &hoWn 

betWNfI Z29 and Z30 and cut 
the trace wllh an X'letc knlf. at 
the point shown. This point can 
be bridged with. short piece of 
bar. Kyn,r wire It II Is neces· 
sary to remove the conversion. 

17. Simll.rly, on lhe reverse 
side of the ~rd, locate the clr· 
cuit trace that goes hom pin 13 
of Z30 to pin" of Z60(aee Flg . 1 
(b)). Make. small cut In this 
trace I hat can be bridged later, 
'f tna conversion 'I removeo. 

18. Thela.! conversion stap 
Is to connect tne toggle switch. 
U .. the 6 Inch lengths 01 hook· 

up wire to prep.ar. ttl. switch •• 
Shown In Fig . 2. Connect the 
awltch a. directed In Table 2. 
Oon 't forget to Include the 
jumpet' on tha Iwltch, as shown 
In Fig. 2. Place the switch In the 
conversion position (With Ihe 
handle toward the green wire 
,nd, 

This completes the case con
¥lfslon of the TR$.80. carefully 
review your work to make abso
lutely cerlaln there are no 
ahol1ed wir. or IOlder bridges. 
Ch.ck things wUh .n ohmm. 
ler if you h.ve .ny doubt about 
.ny connectIOn. Once you are 
certain .11 is w"', r .. uemble 
everything by r.....,s lng lhe dl. 
assembly steps done earlier. 
Roule the cable(wlth the toggle 

switch on the end) out the f'K)le 
where the Inlerface plug c0n

nect • . 

Power Up 

After reconnecting every· 
thing, power up the system nor· 
mally. The screen dlspl.y 
should be the same as before 
with one small ellceptlon. Your 
cursor will no longer be a duh 
but, rather, will look like [9. 
This Is one of the control char· 
acters mentioned earl ier. It 
lakes some getting used 10, but 
preteno Irs a happy f.ce' 

Despite.1i th.t work, we still 
h ...... no lowerc.so letters. For 
thIs, you afe going to h • ..,. to 
ent. some software. If you did 
not purchase a IOftw.re t.pe 
from The Peripheral P.oplo, 
use your T·BOO or DOS 10 enler 
the machlne·language program 
In Usting 1. Ills relocatable. de
pending on I'IOw mUCh memory 
you have. 

The BF Is the location. it 
should be 7F, BF or FF lor 16K, 
32K or 48K, respectively. Don't 
forget to protect your memory 
a' 32605, 48991 or 65375, or 
your progr.ms will go crashing 
into this routine with dIMS
trous results. Incldantally , 
don'l lorget to also sava tha 
routine on tlpe or disk. Having 
to enl., tM machine code .. ch 
tlmeyoo w.nt to uselhe upper
case·lowercase conver'l on can 

..a«El"" • .• ,PQKE11W1$..11X11,PQKE1&l22, ,,,,I'OI(E la..23.XXX. 

Eumple Y. 

lHP\JT''WOULD YOU LIKE UPPER ANti L.OW£A CA8(M;AI 

IF LE~,II. """ T"EN POKE &H401'.1 n6E POKE &H«J l ' .O 

74 • 60 ltIiCIOCOmputlng, ",.rch 'MO 

_ ...... y. 

T .. tI,.. 
To see If att your h.rd wert 

and electronic allpertlse paid 
off, type and enter the patch (In 
Example 1) to the start of the 
roullne_ The XXX. are th •• tart
ing addre" and are the decl· 
rna' equl'llleni of 7F, BF or FF 
for HI, 32 and 48K, respectively. 
This PIIlch will be required at 
the atart of .ny programtttat r. 
qulr" upperca .. and lower· 
case. Nellt, typa and anter 
&H4019,1 . 

The screen ,hould 'how 
AEADY in towe!'case litter'. 
~ thl., the IIrst thing you 
will probabty notice i. tMI the 
,-II. • Ie altUng abon the 
ba .. llne of the words. Early 
TRS-80s had • Motorola char· 
acl ... generalor ROM with an ... • 
rOf In the fonl for thla letter, In 
ialer units, this ROM error was 
corrected. 

You wiii also find that the 
tails on letter, such as p , q, y 
and so on don't elltend below 
lhe baseline, This is because 
the character generalor is only 
a 5)( 7 matrix. Thera simply are 
Mt enoogh dots available 10 

print the taUs below the base
line. The letters could be shifted 
alectronlcally, bulthls Is hardly 
worth Il'Ie complication, trouble 
and expense (translation: I don't 
know how). Once you gel uaod 
to the shilled lett ... s, you won't 
notice them anyway . 

You can return to uppercase 
only by typing POKE &h.o19,O. 
The two POKE st.tements can 
be built Inlo your progr.m (SH 
Example 2). 

It Is Interesting that an un· 
modilled TR$.80 doeS have up
perea .. and lowercase printing 
CIIp.billty. Nalurally, this is on· 
Iy apparent with a printer h ..... 
Ing a lowerca .. capability. 
HOWevlf, lPRINT produces up. 
perc.se printing .11 the time un
Ies, you use the shih key when 
writing the program. UnfOt1u
nataly, pressing the shih will 
caUH k)wefCaM letters to be 
printed, which Is Justltle oppa
sUe of whal you wanl. 

The Program 

The program which accom· 
panles thIs article has provi
sion IOf r..,..,.l ng the case out 

the print ... port. The cue rlMt'· 
sa. 101M prinl .... I. made .ufO
matlc.lly when you use tha 
above POKE at.tern.,.,t. N.tu· 
rally, when you POKE back to 
zero, the normal unahlhed up, 
perca .. prInting occurs. 

The accompanying program 
also ha, provl,lon for InMl1lng 
an automltlc line feed with 
each carrl.ge return. If you 
na..,. a reltltype or similar rna· 
chine that requl," thIs, almply 
POKE &H401A,1 to tum It on 
and &H401A,Oto turn it olt. The 
p.-ogram will even add a carr iage 
return atter a tine feed as r&
qulred by some p.-inters. 

Finally, the progr.m has an 
ecf'K) routina, To the best 01 my 
knowledlile,lhls Illhe flnlt Ume 
thl' featura has been offered to 
TRS-8l owners. This is elltreme
Iy handy for • couple of r .. · 
sons. let's say you have anum· 
ber 01 PRINT at.temenla Ihat 
must bechanoed to LPRINT be

fore lhe printer will work. You 
can type POKE &H4018,1 just 
before ttlase slltementa. Any 
subsequent print statemanls 
wtll echo on the scrHn and 
prlnloul withOut adding lahead 
01 each. 

The ecl'lO Is allo handy to 
turn your printer into • Iype
writer. By entering lhe echo 
POKE st.tement, anything you 

type on the keyboard will echO 
on lhe printer, When you want 
to turn off this feature, simply 
type POKE &H401B,O. 

These le,tures are all Incor· 
poraled In the Electric Secre· 
tary word-procer.sing program, 
which was used 10 type Ihis 
manuscript . It Is available from 
The Peripheral People lor S50 
postage p.id on • customer· 
supplied DOS·formatted dl'k 
tor the TRS-80. Tha Electric 
Secretary can also be supplied 
on cassette for tha same price, 
for customer Iransfer 10 a disk, 
Nota, however, It Is a dlsk
basod system only. Because of 
the self-contained hyphenating 
dictionary ,and other features) 
• caasetl.Nsed ayallm is not 
lasl enQugh. A complete con
Wtfalon kil 01 parts, includll'lQ a 
machlne,language program 
tape, Is also a"altable from The 
Peripheral People (Box ~4, 
Mercer laland WA 980(0) for 
S20 postage pald_. 



TRS-80: 
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ANDISK·II A".nomolh(. 11y e_!rae! UM\' 

hit n.mn from d,,,"s . prinT disk dirKlOfY 
~k .. nd Inde • .,d master IISI of aU d,ik fiJn 
A\II~tic: upd.t • . 0ptI0n.1 dtioC'llpt>ons. 
TRSOOSorNEWOOS . ito .GO 
SOLAR· I P"1oSI1H soI.!a ... n. lyt.I~ Input .. ny 
lalllude. OI'lI'nl'hon . 5Iooe. Sklr"gl! . roof 
5h.dong Output . soW! angles , twal gllIIl / W . 
'\ solar. 1"",1 uw. houn.,. . monthly. yoI"..tv . 
,n prewntaloon fOtlnd' By IoOIar . "h"",,!. 
euy \11<1 Compu·n..nsn. .... "",nUdI "0.00 

SOlAR· II As.oo-. .. plus hlecyo:w Co\l 
opnmlldhon 150.00 

RIA·II R'I,,1 ESU'f Invtitm.m, An.tlysos . 
bu"......u 00' ~"'.. In p ut coo .. . mn. 
ta~ d.ato Oulput bo>f", ... h", t .. ~ cash 

f\o...."S . r<1t~ oI.,,'urn . <kpr~ ... "o ... profl'l/ 9b'" 
01 sa'" Ie .. a ny "RW ~ cornpI.t>. . nwneal 
IIlWiInwfII ~tIOt'o> on ~ 130.00 

A1132K T.jW or Orik (Me d""" - Of<Ht 1alH) 
FoIIooo.1ng min If(! 16K l~el · JI 

DEPRECIATE·I C. k: ul.l'I! . sums. ptirlt 
depreciation Khedult~ 1 to 500 tlem!. plus 
pnn. T.u Schedule C Auto matically up-
dolltlf 12 filets on eacn ~.m JU(h "S If · 
maining bioi & life Prompts opllmum 
sw~ch DDS.o SL . '10.00 

STRUCT- I C.,kulal, and P'l'inrb.!. m ""~ 
mOlTMnl. $Millr d~illms Optimize boI'illm. 
joisl Mlecttoni. Simple SPiIIn / Cilln l;leY<i r . 
un~OI"m iIInd/ OI" pomlload, Aoo mOmll!nl 
lJillnsflT ciIIlcui.elion5 101" unusuiIIl shillpll!, 
5<: ••• n iIInd prinlll!' !JTillphics 1.5.00 
DOCUMAN SOFTWAR E ~ .. 
BOX 3H7· 0 KAl.AMAloo. M I 4'~OIJ!) 

Penon" Checks 
• Payabla Checlu 
• Payroll Cbecks 
• Combination Checks 
• Statements 
• In"Vokes 
• Small Minimum Ord.r.1 
• Fast Delivery 

!jCheckS 
~ To-Go ~~ 

ICllbl.W4 1lM41~ VISA Me P.O. Box 148. Spring Vall ... Calilomia 92077 (714) 460-4975 

~
ALL 
M~ 

YSTEM 
PRODUCTS 

MACHINE LA"'CUAGE GAMES 
l.1li MU. _u" .... ..... - 1 ' - 110 ••••••• on ) 10' ~ ... 

AI. Mil . ...... _'i .... ,. lI • • ,; ..... . .. 00 ... ' " I.... , ........... . 
. I .. H . , __ . _ .. .... _ .... I .... " ~ _ •• o ...... 

_IUM . -.. IUO\I'- '" '" 'II-'O ! "ul .... ~ , . Ii .0U . .. u 
. 1 ..... _ ... N il .............. , ... "olL tcI _ 1. 1 .... 111."", oo, ; .... ~ 

111&.-10 u. .. , """'ft • • " . ... 1Ot" '''' 'n"""d ~ 10 •• p .... . ft . ... .... {4 
..... ~ ...... >. ~ , .. ,_ ,_. ,', . .. t ... .. - -... .... _ ... _ .. ,,_ , 

__ ! IU.ts ••••• U o • • ••• Ill." .... J 

• 'H. t"" " .-••• • • '~ •• h ... , 1- . 1· . ... •• _v .... l .... " .. I .... 1_" '11 • • 
~-_ to .. I., , ... . -.. ( ..... " ... u,_ 001 .... ........... ,' , .... _ ' . 

UTILITIE S 
~, _ .... ~ _IT .... 1M ... ...,., - SH.," 

_ , .-. wnl_ .. ~ , .. ". "s..-" l't.ts _ .uu .. , ...,. -Vir. _ II _... ..ts 

... .... l .... . . ' • • _ i to, • • it. l-I(I . \ ........ I .. ~ .. ' _ &Stll_, 
_; 1111. _. u e_. WUUf . IIll. l U G. IUT. 0' 1f"I~ .. "". 
.... / • • 1 .. Inl lJll ' _" ..... ' .UOOlns . "1I1t! .'t. nUll ,f ( ... " .... , .. , ,,"I"'" otI .......... <tI • • tll, ! 0$0l-~._ Ie ...... '00 •• 160. lU(l I or 
11; __ II .' " 1 .. ,1_. ) .... '_ I .. , ... )lI< ......... . 

_ 1> 1-' STSTlII _ " tl. flUI ...... H. h.,~ .. ' h • •• v". 
l • • 10 1, . IIl-'. U.-I. , __ ..... I . .. , ......... II , .... 1 .... , . .. vlt. 
ftS.ol ! ............ _It _It. nuo, ~.l. _u ... .... l_ .................. " • • _ .".H. • ... _,. l Ull·' ... " 
.,el'" on ..... . 1 .. l ••• t 'l. ' un l"'" _ It.lSt .It ..... un" .. 
, ... , .... , ... . .... It_ "" ._; . ... bo " , ....... dhl. 

-" ~.'" . '''_' '' . (,I, •• , "'"' It ... 1I0I0 _ ,,,I 
l.$T--1 , • •• • llot!", o. l . .. I" "UC . 1 •• _ <_ ..... 

h • .,..,. 00., ........ 00' ,I •• " , . ... , • • U I ..... lolt ..... l 
C.u.. ,,_,. .. , t ...... , .... '",10.. 61 t., ..... u'.' ... . 

u . In III lH.nn 'Ul. t.I ' lUI 

FOR 
THE TRS 80· mALL 

t!).~~ 
YSTEM 

MODEL·n TR S'SO' 
(,,. - wnl.l.O , .. "'t ~-II - llro ••• ~ .... , ·,~";O. " •• "t" ., 
.. ... ".. ov"' ...... " • • , ...... _ ,. _"'f .; ... ~ "~' ...... r .". t"" 
"' , . ... n. "'" " 10 .... .... ,. ' ."""'''' (_t . . .. " • ..,. t-... " . __ '0. 10 . 
.. ... 1 ..... _ ... .....,<1 ... _ ...... " ,. __ o. 0.00 ..... .... il .... "· 

_I , _u .. _n .. , .. till _l-II - »t. ts . •• ' ... .... 1 . .... ;"" 
. , OSR' H 01 .......... .. u ... I ... _;1 •• "1 . " .... _, ,.,. oi l .......... . . ft 
"",ft ........ 01[11, ", ii , ... ' ..... "'o,u"', .... fO" ."'" .. ,; . 1 ... ... ,o U o l 
... ! .... ",. $01.".. .. 1'_.; ..... , .. ; .... u ; ...... 0 ...... 10100S ' " ' ' 

PROFESSIONAL SOFTWARE 
.,~'._ oU-.t1 - _ ••• lO"o'. U ............ . U i ,o, .... .. 
•• , ..... , . ~" II.' ". ~ ,_ .... 1\0 ...... " ,_~ . ...... 1 . .. ,10: • ...... 

111(_. ""'_ - _ ••• 'o •••• ft ("""" . ' . IO lto', " ' ~ .. ", ll~ •• ft' 
~ ............. , ......... 001, _ L' ...... _ I u ; Mo ....... '00 ... • lZl:, ' 
... t . "''II ~ 0000 . ..... _ ... - ... _1 . .......... '.., t., 1114.00. 

.. lUtHIC O'OOCll ... T. T .. ...,' ' __ . H# " .... - .. set •• • ~oo .. I " 

. Iue .... .... , ............ _ ... 1 ...... . h i ... " 'ft" .......... , __ ". 
" • •• I ....... .... , ... , _ . IHI"" .... _ .. ft •. _ t< ....... " .. .... \r , O' 
t ......... 10 . It __ '11 ... 1 ..... , .. It •• '-I or I ,, _ , • 

"'11I~ _Mil. inT. , .. till -'·1 - IIU... T • • .aIGIIIO " So., . ... 
. ~ . '0' , • • ' 00 . 1-' TU-IO. lft( I~U. lUlU ..... ,S-lll-t • • 10 •• • •• 
I . ........ _ft. __ ", 1C1'-1""", 01 .... ",,_ "" h it, .. . 0 " ", vOO 
o' ."" • ••• H .. I ....... .... fi ..... ' ''' VI • • 

PRINTER SUPPO RT 
lBZSl ,.PTlI ItlTUfKt - Mt.ts t oS~.OO . M ..... " ' . ..... el . ..... , .... , 
.".". 1M ...... '.f ISHZ or zo-.., u • • • " •• , ..... "M .... , ...... 1 ... 
, .. . .... . .... .... 1 . .... ~ •• , ., .. 1 ... 1'11 " S1(. t,.' •• ""(-", 11IUII( 
.'''''', . ... U ................ ... " ..... 1.,1_ • 

Tu.w "',_TTt" __ ~ • IH.ts . . .u ..... _ tiM ,_.,I~ 

.... "e' , . tI . .......... " .. " ,'" u ........ ; ... Ii ......... 0 ,.un . 

"""', """, 
tlTZ~ , 

...... M-Ul-( ,_Hit. Ie O$Ol-lilt - n." 
n·zn-t to ......... n .. H" • ..,,11 - •. .s 
' tSlll 0ftII 11-111-t ...... '.H._ I.""" '.'S 

" '$·111 , . T~ (0'0. 

r. I . In III .."11 rul. t •• ml 
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· ................. .... .. ...... .... .... .. ............ ... .. .. ... ............ ..... .... . . 

Introducin 9 
COBOL + FORTRAN 64K RAM 

FOR YOUR 
+ 

TRS·80· 

* A.I •••• your .ortw.,. c h al n ll with t h. NE W ~R •• DO. O"'TIOII . a plug.bl e chang. 
that rastructures tha TRS · SO' on command to parform IIka • larga ZSO system. 
All the TRS'SO' teatures ua retained. All TRS - SO' sotlwar. will run without 
Intarference . The option Is suppll.d with. fully .... mbled & te . ted ~II •• "O •• OAII". 
r8'Oa on a S't.ndlsk. and complata Instructions . T8/0a .llow l your TRS - SO' to axecute 
most software orig inally writtan for CDOS" TSA / Oll' and CP/.~ op.ratlng . ystems. 
r./08 op.n. the door to higher laval languages and •• Istlng progr.ms . 

To further enh.nc. your TRS'SO' proce ssi ng power, • •• "OllY eXI'A".,OII Ol'TIOII 
Is av.llab,. to raplac., on command, the RO'" .nd provld. A FULL 64K RAM . 
Thl. option Is switched Into opar.tlon by the PII •• DO" 80AIID providing 57K of 
USER RAM with Te'Oe load.d. 80th option •• r. fully . ... mbl.d & ,ested and fit 
Into the TRS· SO' keyboard .nc ra. Writ. lOr mora details. 6Mo. Board Warranty . • 

S.nd Ch.ck or Mon.y Ord.r to: ~FAEEDOM OPTION • •• • ••• • •• • $245: 
( III US. 'fII l, OUlYI . 'lUst ' NClUO! nyu) ~ME"ORY EXPANSION OPTION •••• • $295 : 

F.E.C. 

CREAn: YOUR OWN PROGRAMS 
C~~tom Pro"OJIIIS ir! IIIe ~I wq to erlSil Ie 

II'.a! roor eomPU!!f does wm! you WMil 
"ComPUltr PrOjfillllnl lOf tire Compl!te Idiot" 

simplifIeS proarim,nl by ~flbtnl i tOfll"llt ItI.II 
show$lIow to Ofl'nl~ BASIC KIlo mwun(f~1 
ptoarlllTlS ItI.It ICh'M speo!>t tlSM. A 1',.,-,011 
PrO&l'am IS used u an elfl1lple OtIJIItd I n~tfllC:. 
loons \tim sIraw I'Iow 10 appt , thl~ process !o 
cru!II1,orrlJl"IIl progrilll1 

Th,s book leillures H'e TRS·1Il In<! ~ ..... . reI. 
len! CUlde lor Ill' bet,nner with min, uselul 
,defences tor the iI~ .i\nC~ proaralliff . 

ONLY $5.95 . 128 PAGES 
---~-~-;~-~;~~~;~----

Programmi for tht Compl!te IdIOt"" ill 1595 eadI 
plus $1.00 klf slrlpprni (CIlltornlii feWenl1 ;Jdd 
\.ilks tal ell SO.J6 w booI! ) 

o Chec~ or MOM)' 0,00 [~ 
Charge to my : 0 Minier CMfie 'J Y,sa. 

~fdNO;' ==========~~E~" ~'==~ Name : 

'4drts1 : 

--;;"'''"''''==~o- l rp : DESIGN ENTERPRISES or SAN f;"~H~CI"SC;;O'
[)eot 803. 1'.0 So. 2161/ 
SIn frJll(lSCO. CA. ~121 ",. 139 
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SOFTWARE AND 
HARDW ARE FOR 

MODEL I COMPUTER 
DISK DRIVES 

HIGH·SPEED PRINTERS 

MICRO-COMPUTER CASSETTES 

DISKETTES 

BUSI NESS AND PERSONAL 

PROGRAMMING 

UTILITY PROGRAMS 

CUSTOM PROGRAMMING 

MODEll COMPUTERS 

' ORCLE READER SERVICE NU MBER' 
OR WRnE FOR BROCHURE 

COMPUTER GENERATED DATA 
700 Baker Road SuUe 115 

Virginia Beach, Virginia 23.(62 
(8().4)<497·1165 ",. 130 

TRS-SO' STRUCTURED 
BASIC 

A pre-rompiler adding pC'rformed pro

("(durn, (til: ~l rUdures _ rqxa l ""hik. urnil 

and many olher srruc!ured language ~ule· 

menes to Ihe already JXl,,·trful LCI'd II 

BASIC. Di~ tetle 550.00. U$ling S35.OO. 

Manu,,1 r u'ch"sed s.,paralelr lIO.OO. 

JI':';"'Wolit'~ ""W"Jlit'~ .. 
oJ'" oJ it' ~WoJ 

313 M~adow I ... ...., 
Hastings, Michigan 49058 

(6 16) 94,5·5334 

rlHaiff in(,uirif"f in"ilf"d l 



REVIEW 

Seems that a label can cost more than $100, read why, 

Henry G. Rieken minute, with a vertical denSity 
208 Phelps Aventm of 5 lines pM Inch. The paper. 
Glen Burnie MD 2J06J which Is <4.75 Inches wide, car· 

ries a conductive aluminized 
coating that 15 vaporized by a 
low voltage discharge Irom the C entronlc, Oata Computer print head. Printed characters 

Corporation 01 Hudson NH are highly legible, and excellent 
manufactures the PI Mlcroprlnl· copies can be made. 

er, which is also known as the A number 01 soliware com-
Quick Printer when sold under manda initiated by the TAS-80 
the Radio Shack label. provide the u,er with con· 

The PI I, a seven-blt ASCtt slderable flexibllltV. such as 
TTL printer with strobe and ac- printing at either 5. 10 or 20 
knowledge pulse that emplOvs horizontal characters per inch. 
nonimpact discharge technolo- Undefllning mav be started and 
gV that requires onlV loor mov· stopped bV separate com· 
Ing parts to produce variable- mands. An audio alarm. also 
pitch 5 )( 8 dot m.trhc charac- under software control , pro-
'era at a rate of 150 lines per videa a loud two-second tone. 

The Quick Printer. 

Quick Printer 

The lull 96-character ASCII set. 
Including both upper and lower' 
case leiters, can be printed. 

Connection of the Plio the 
TA&80 Is accomplished through 
a Radio Shack 26-1401 cable 
and the Radio Shack 26-1140 Ex· 
panslon Interlace. (Note: Radio 
Shack tlas recentlv announced 
a IOwer·priced alternatlvtllor the 
connection of parallel printer, 
to the TRS-80 withOot the need 
for lhe Expansion Interlace.) No 
electrical changes are required 
to the Centronics PI printer to 
make it compatible with the 
TRS-80. 

The Centronics manual pro-
vides the octal software codes 
lor pt"inter control. Since the 

.... --. ,. -
\ 

lAS·SO Initiates these com· 
mands In decimal format, they 
must be converted by the 
operator . Thus , LPRINT· 
CHRS(29) prints 20 characters 
per inch: lPRINTCHRS(30) 
prints 10 characters per Inch; 
and LPRINTCHRS(31) prints 5 
charactera per inch. which Is 
typed Into the computer. IOf ex· 
ample, as LPRINTCHRS(31) 
" Radio Shack." Underlining Is 
started and stopped us ing 
LPRINTCHRS(15) and (16) . 
respectlvelv. The audio alarm Is 
sounded by LPRINTCHR$(07). 

The commands lor pt"int size 
may be given prior to list ing a 
program or may be included in 
the body 01 the program to ob-

TM Centronics Pt. 
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tain various printing ellects. in 
addition, lowercase letters may 

be printed directly on the PI by 
depressing the shilt key when a 
program is typed on the key
board. The printing will st ili ap-

inches deep, • .2~ inches high, 
weighs 10 pounds and con
sumes 40 Watts while print ing. 
The case Is made of rugged 
plastic decorated in ivory and 
black. Controls on the Iront of 

direclly from Centronics in 
either shiny or matte aluminum 
finish. The printer Is not sup
plied with a mating connector. 

through many supply houses lor 
$395 each. The Quick Printer is 
sold by Aadio Shack lor S499 
and is available olf.\he-shelf in 
many slores .• The CentroniCS PI is available 

pear as all uppercase on the the printer consist of a power 
CAT, but will be both upper and switch to turn the unit on and 
lowercase on the PI for what
ever printing density Is selected. 

Since each character can be 
printed using Its ASCII code In 
the CHAS format, it is possible 
to print characters not other
wise possible, such as quota
tion marks. In addition, printing 
may be stopped and started, 
paper advanced and prlnthead 
positioned. 

QII , a select switch that allows 
data to enter the printer and a 
paper·feed button that permits 
the operalOJ to advance Ihe 
paper. Even though power is 
" on: ' the motor turns 011 when 
no data is present. 

MI CROPRI N TER 
MICROPRINTER 
!I£lIIJl(11ITDI 

Indicators consist 01 lamps 
d isplaying power " on " and 
" paper empty," wh ich also 
sounds an audio alarm. Paper is 

M i c r-c::-p r- i n te-,..-.. 
Microprinter 

IlicNfril tfr 

The PI Is 13 Inches wide. 10 . ~ available from Aadlo Shack or 

DUST COVERS 
& software/hard~are 

TRS- 80 
thr ee pi e c e s e t 

keyboar d-tape- video 
du r a b l e b lack: vi ny l 

$16.95 
+$2 l ong v i deo(expint) 

L.2 musi c p r gm $4 . 95 
tape con t r o ller with 

s pkr/vol contro l $9 . 95 
prg m+cont r o lle r $1 3 . 95 

all p rices POSTPAID 
COMPUTER PRODUCTS 

1 3495 w. Cente r Dr . 
Denve r, Co . 80228 

," 
• - TRs.«I ~. '"'9i .. ....:IItM\tm .... 04 TANDY CORP:' 

T R S 80 USERS 
Preserve - Protect - Display 

YOUT II;'q lJipment Wll h 

CRYSTAl CLEAR 
PlASTIC COVERS 

Special rile. ' 8I.ly tx)th covers & sav~ 
• K.,.-h"".d . tnll'rlMP & C RT . S !O 9!0,,~ 
. ' ...... ..,..1111" ..... S !095I'~ 

Combination price $19.95 
"Jus $J..SO post~ 

(I,idiana fl"Sldenls odd 4'1. so/trs la . .:/ 

CrOlAo"fl Plastic Co. • 
3746 N. Colege 317-925·5566 - , 
Indianapolis. IN 46225 .... 11 11 
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M.CRoPHASE S YSTEM S 
Announ-c •• 

WORDSCAIBE .~ lAS-SO', 
~el~_I •• ".f .... ,.,... _ I 1 .... _ I II 
fIlS-a;) l.to • ~ i eo _ IU, ""rYI pr"O<enl"9 ' lit ... 
WOIIIISC_ foil . "" I", h .o. , ' wll ,,-

•• , . 1 ... . .. ..". J", . lfIClU(IfO . 11 ... Iou.lloo. 
11 .. .., IH IO". "ock .... . 11oc ' eOill . fl ... . e"' ~,," . _ ... __ ___ ... . 

_ I It .............. . . . .... .. III9 .fl 
.-.q . L ' ilk. '-I' _ . 

_ 1 141 ....... 1 .. ... . ... . . . 1 H . M 
• oq . 1 '1Ik. ISIc _ 

Dot_u ti"" ""I, .. ............ 1 9.fl 
Ie. " tie ' PIIlh' to lot •• "", e ... , e ) 

STOC( "'-WI o.o.TA TI.P(S f~ TitS- II) _ I ! ! ! 

b<~ l.tllt U U.U . .OIIt. I ". _ lI0II. 0, <IIU for 
• /If "'Sf 0. ~. n od 

_. ,M c/IIol ee . . .. 'ocl_ , ... lIr "19". ,~ , clon. .~ ~.-
, . , 0 ... tI(IfO . (u bo '"" ~ by . "' ~e .. 1 II "lie 
or-ot, .. "' 1.11 . 1..,1 • •• ",,1 .1.I._u . A,.'I .~ I . 
f~ .I ... 191t ' 0 0 ......... 01 .... '_"1_1.11 
."" 11« ' _ . 

__ I.II. oIIU .. . ...... .... s S. M 
e .... . II .. or-ot ... ........... .. . .. U9 . 9S 

(Dlou " ' 9" . 1 ..... do ... " d ~ .... 1.' • ..,. .) 

III . .... "' ... ~IU_ 
IlllI [. (5 St . !.o. 0)" "" lul1l. Cl . 11115 

T1\s.ao MODEL II USERS 

Pr •• erw - Prot.ct - Dilploy 
your .qUlpnwnl Wlrh 

CRYSTAL CLEAR 
PlASTIC COVERS ._."', , ...... -....... _.. , ....... .... , • ..so __ -_._ ... _ .. ., 

ClI.O"H ....... STlC co. 
37'6 H. C~ 317.9U·S$66 
\ndIotw:)poIb. III '6225 

-.....010.0, .... __ ~ .... 

CornbLnCll1on ptb '34.95 
including poIt. 

CIC • 

Sample output from Pt. 

TRS-SO CAl 
lor Educators. ParenlS. "'anagef$ 

U"tj" ""\ c".::-' ... , 
, .... ...... 10.. 

. UH<QJI 

3 ..... 1tL. 01 .... I""' -~ 
CO ... P\JHR 

~I,I 
II<ISTRUCTIOr. 

OtJe'Iion m od-ell. 00"1 rOUt T~· IO · 

mpL choice 
on. .... ord In. 

· .. It_ ..... al l_ Cor~ 

...ooG_. CAlWAAE os a."'IlWI ... <H _ 
~ ,~ lRS eo '" lEvn " B"SIC "" 12' 9!> 

"" ,- . ~ 1125 " . "'- 0'\ ........ 

C_~. .~ Cen_,." ChK' • ..... "'-P .. _ CN(;U ,_ e " <Ia,. 10 ~r Soft ..... 
..... 'anl..., ~ '~_I .... "'- .~ 

h _ Comc>u1"'!1 ,~ ,.., ......... " £lItroov-. "'0 2 122 ' 13011 79B" '6~ 1301 1 ' 2S· " .. 

ALPHA for ages 4 · 7- le",ches 
",Iph"bet rN;ognil ion; 
Re infOrcement- a "' """," 

face 
SIGMA For Gr",des 1-3- A .andom 

se,les of one·dlgl t I 
problems {I. e. 4 .. 5=9) 
Relnforcement- l'u!Jl the 
puck through the goa. _ ... _-No' . ..... _ .. TI' .. 

t.(. .. 15_9 5- 1ottI for 510.00 

Mei-UI" SyH~ IIK_ 
1 7 S<oocet' I.aIte 

" kIlIV., N.Y. 1 1.01 



GENERAL 

You too can earn money 
with your computer expertise. 

Part-Time Consultant 

Michel Morin 
IS Jasper Rd. 
Candlac Quebec 
Cansda J5R 4E1 

I am an aud io ·visuallec:hnician 
and a computer hobbyist who 

originally bought ill TR&aO 10 

play Star Trek and develop a sys

lem to play music with an organ. 

t have since become a part-time 
consultant on the TRS-80 BusI
ness System. This art icle Is a 
description of a recent project in 

which I am still involved. 

Background 

In October 78. a local Radio 
Shack store manager asked me 
ill was willing to help two polen· 
tial customers whO had a prob
lem thai m ight be solved by a 
TRS-ao Business System. These 
two customers operated school 
buses and other inter-urban 
buses and wanted to produce a 
set 01 specliilil.re<l and complex 

reports. Filleen of these reports 
were to be completed yearly and 
sent to the provincial govern· 
ment. They were to be based on 
data that the bus operators had 
never complied In the pallt. 

A.lter studying their problem 
and the specs of the Radio 

Shack System, I accepted the 
challenge. Both of them placed 
orders for a 32K Business Sys· 
lem with two disk drives and a 
printer. 

At that t ime, Radio Shack 
Canada was taking ord8fs lor 

disk based systems . but nobody 
had ever seen one. My Ilrst move 
was 10 gel. by nearly fraudulent 
means. a copy of theOOSmanu· 
allhal was to comewilh the sys· 
tem. Until then, t had had no ex· 
perience with Disk BASIC. 

I deciphered the bus com· 
pany·s reports and determined 
thai! wou ld have to put the 
whole accounting of the busi· 
ness on Ihe system. Since I 
didn't know the first !hing aboul 

the subject, I found some help in 
the form of a younger brother 
who's an accountant . 

Our IIrst decision was 10 write 
a General ledger program to 
which we could add olh8fs as 
the need arose. The ledger 
would need 235 accounts and 
most 01 these had to appear six 
times. We crealed Ihe flow 
charts trom scratch and wrote a 
lew program lines, while waiting 
104' RadIo Shack peripherals. 

Finally, i n January 79, lhedisk 
drives arrived al the store and I 
think they were the l irst ones In 
the Montreal region. 

Problems 

The fi rst probtem we had , 

because of our lack 01 experl· 
ence and problematic instruc· 
tlons from Radio Shack was set· 
l ing up the syslem, We Ihought 
we had Ihe .system working and 
decided to make a couple of 
backups 01 the OOS just in case. 
Alas, Radio Shack didn't have 
diskettes to sell in canada. so 
we had to buy some Verbatim at 
an outrageous price in the only 
computer S110p in Montreat. 

The GL accounts would be 

kept in a random file and the dai· 
Iy transactions in a sequential 
lile which we'd scrap each 
month, alter producing a de· 
ta iled journal of accounts. 

The OOS (version 2.1) started 
acting up and on at leasl three 
occasions zapped all of our 
Illes, while commilling suicide 
itself. A.ft8f much searching. we 
lound thai one 01 the disk drives 
had tracking problems and luck· 
ily we lound a replacement for it. 

We had problems each time 
the drives were trying to write or 
read a sequential file and reo 
solved to avoid using them and 
to post transactions as they 
were entered in the ledger. 

Another problem was lime. 
One of our programs that gener· 
ated a beaulilul report took 
abOut 12 hours to run because 
01 certain characteristics of 
Disk BASIC using sequenUal 
liles. We scrapped that report 
and produced a summary of 

transactions lor each session at 
the computer thai took a 101 tess 
t ime. 

Our handicap in these early 
attempts was Radio Shack's 
verSion 2.1 OOS. 

Right now. our customers use 
the programs dally and they 
work just line. Since each trans· 
action is posted as entered, they 
can always generate up·tO-(jate 
financial reports and they tove 
that ! 

We are currently working on a 
set 01 programs that will keep 
track 01 data pertaining to the 
opera l ion of each veh icle , 
which, when combined with the 
General Ledger will vield all the 
statislical information desired 
by the government. 

Conc::lulion 

This InlUal experience has led 
me 10 other customers with spe· 
cial applications problems fo r 
whIch I write programs. II a cus· 
tomer has standard applica· 
tions, ! encourage him to buy 
the OsbOrne programs sold by 

Taranto or Computronlcs and I 
translale them Into French lor 
hiS system. 

Why the Osborne programs? 
Because Radio Shack is unable 
to lUI its customer orders. My 
IIrat custometa are stili waiting 

lor Radio Shack's Canadian 
payroll program. lirst promised 
1'/' years ago . • 



UTI LIlY 

If you've installed some additional 
memory and want to put it to the test-read on. 

Test Your Memory 

Milan O. Chepko 
119 BellttVille Court 
Thief River Falls MN 56701 

A'ter adding a disk drive to 
my 16K TRs..aosystem, I be· 

gan to leel a "memory crunch" 
because of the DOS and DISK 
BASIC lying up some 01 the 
RAM. Though Radio Shack witl 
cheerfully install another set 01 
16K RAM chips for $200, this 
seems a 1It1le steep, especially 
now that several companies seU 

kits 01 the same chips for 
around $70. 

Installing the chips in the Ex
pansion Module was relalively 
easy (why do the firsl set of 
chips go In sockets Z9- Z16 
while the second set go In 
sockets Zt-ZS?), but later I 
began to haye some nagging 
doubts abOlJt how good my new 

memory really was. I had some 
bad experiences with myoid 4K 

RAM boards using 21025 a few 
years ago, so I decided to check 

outlhe new memory completely 
before entrusting my programs 
to it. 

Firat. I revlewGd tile memory 
structure of the TR&SO system. 
As shown In Fig. t . the total 
addressable memory space is 
broken Into two blocks 01 32K, 
the first half feslding in the 
CPUlkeyboard and the second 
half In the Expansion Module. 

In the CPU, the first 16K Is 
used for the ROM chips holding 
Level II BASIC, the video RAM 

chips and the memory space al· 
Lotted to the keyboard LtseLl. 

The second 16K Is made upol 

eight FlAM chips and Is gener· 
alty available lor programming 
(although several hundred bytes 
at the beginning are used by the 
processor lor "housekeeping" 
tasks, so only 15K or so Is really 
usable). PEEK and POKE can be 
used to address any of these 
locations, which are numbered 
from 0 to + 32767 In digital for· 
mat. 

In the Expansion Modula, 
there is space for a total of 32K 
of RAM in two banks 01 eight 
memory Chip sockets. Each 
bank 01 eight sockets provides 
t6K 01 RAM when the chips are 
Inserted. The addresses (in digl · 
tal lormat) lor this second hall 
of memory run tram - 32768 to 
- I . which causes some confu' 
slon at fi rst. The best approach 
is to figure thatlhe loeation Just 
alter + 32767 is - 32768, the 
next Is - 32767 and so on. 

Tutklg the ".muy 
Testing the memory turned 

out to beeasler than figuring out 
the addresses! Essentially, all 
memory tests consist of storing 
a speclllc bit pallern at a loea· 

•• 
LIVfL D_ 
V'!l(O e,sl'l u 
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lion, reading it back and com· 
paring the lesul t with what 
should be there. If the results 
are different, an error message 
Is generated. 

No memory test could ever 
cover all the possible bit pat
terns In .I reasonable running 
t ime, so some shortcuts must 
be used. One effective meth· 
od Is to store alternaUng blt 
patterns like 10101010 and 
01010101 In sequential memory 
locations, then check to see It 
any have been forgotten or dis· 
lurbed by their neighbors. II the 
pattern at any location Is not as 
expected, there is a defect el· 
ther In a memory chip or In the 
traeas on the board. 

While It Is helpfUl to know 
which bit is Incorrect, It is even 
more useful to know which 
memory chip is at lault. Each 01 

the eight bits in a memory Ioca· 
tion resides In dlllerent memory 
chips, ly'lng side by side on the 
board. By determining which bit 
is Incorrect , we narrow the prob
lem down to a specific memory 
chip. 

Once a bad chip Is IdentIfied, 

,.us 
I'r> 

o.n· sn 
,611" SU. , . ..... ·'un 
"000 "" 1000 Iff. '00 · 000 ,n·,n 100· 000 tn· sn 

D " , ,,011. usiO ' o.R ·-.t.f oEEP,n · 
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Fig. 1 
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It Is always a 000d Idea to swap 
It for one of the known good 

chips on the board and run the 
memory test again. II the defect 
moves with the chip, pack it up 
and send It back to Ihe supplier. 
II the defect stays althe original 
locat ion. Ihe chip is probabty 
OK. but there may be something 
wrong with the board itsell
possibly a solder bridge that you 
can lind and remove with a little 
searching. 

The program contains its own 
instructions along with REM 
statements to describe the func· 
tion 01 each section. Alter deter
mining the locations to be 
tested, the program f ills them 
with the alternatlno bit pattern. 
II Ihen goes back and checks 
IIrst for one paltern and then the 
other. 

The pattern Is reversed tor the 
second pass through memory, 
and whenever a defect Is en· 
coun ter ed Ihe program 
branches to a subroutine that 
determines which chip Is at 
fault. 

There is provIsion lor use 01 a 
line printer, which can be very 

CDo' ''''LI 
CHlUDl<;I"U I 
1I1'l" O<;T. ll 



Build your own microcomputer 
asypulearn 

computer at home. 
New from NRI! 

The first Interdisciplinary 
Home Study Course E\-er 00_ 

M the mIcrq>rOreSSOf reroIutiontz.es 
!heoompu"'.ood mel ml~ 'A"" 
a1~ t'o'tl'}"4nert, NRI bri~ you a new, con
\'Uliat, and etraiM '4'iY 10 keep up ",th this 
expanding tedmoI~ It's NRJ 's courses in 
Miaoc:omputtrS and MJaoproc:essors, aeated 
mel designol exclusl>-.Iy fa< leaming ~ homo 
in )'OUr spare time. 

Designed (or the Ne .. Breed 
o( Computer Teehnlcian 
It's no longer enough to be jtS a pro

gmnmer or tedmidan. With miaocomputtrs 
tJl(Jo,ing inlO the fabric r:l our lives as Iow-cnst, 
easily avallablt tools for business and home, 
both the progrtJ1llTltt and technician must 
become total professionals. Wilh pr.1Ctical 
~ 0/ haniwart, !he programmer can 
design simpler, more effectivt programs. And 
'4,th :uJo.'aClCed programming skills, the tech· 
nidan can lest and debug S)SIerm quittly and 
ez;Ily. The NRI course glYeS you simultaneous 
trainlng In both skills ... males you one of this 
ratt new breed. 

Build Microcomputer, 
Test Instruments 

NRl goes far beyond book learning to gi~ 
)'00 praalcal , ~handHln" experience. As you 
Ieam, )<IU uruaIIy """'" NRI's designol
for·\eamlng mlaoc:oll1>llter. It performs like 
!he _ 0/ '" kloo, mel I"",,,, """ """"r 
and basic Iangwge capabilities. 

E\"l' weni>Iy SIq>'s, kamlng SIq>, 
UsIng the NRl Oiscxl'ol!f'}' l.2b* plus the NRl 
Il:lnSistortztd voIt-ohm mder and CMOS digital 
fmru<ncy oou'"")<IU abo bWld, )W peri"",, 
meanJngful "","""'" Ihroughout ,... 
COUI"St ... trQ drruitr); ITlleI'tin compooeots. 

11ltr'OCu~ and corred problems, design your 
0'0\11 programs, and mort. 

The Proven Way to L<arn 
at Home 

You don't u,'! 10 worrywlth 1I'2\"tI, classes, 
or lime 1051 from work llI'hen you learn the NRI 
way. As !hey hr."! for mort !han 60 yean; of 1each
ing technical 5I.Ibjeds, NRI brings the material 
to you. You 5IlJdy in your 5part lime, at your 
ronveniena, using "bite-sIu" ~ that 
program nweri~ into iogIcaI_ fa< ""~ 
assimilation. You peform experiments and build 
equipmenl using klls 'ft suwly. Arxi)Ulr per-
5OI1al NRI instrudor isalwa)'S availabif: for oon-
5I.Iltallon should you ha\'e qu5loos or problems. 
Qt.oer a million students ha\'C already shown 

vmed in digital electronk:s, OOI'lCtfltrUes on 
soItwart mel !he ..rid o/!he mlcrop"""'" 
and miaoo:lIIlIuter. In both cou.rses, you build 
aU InIUuments and your own COIIl'UItt 

Send (or Free catalog. ,. 
No Salesman WIU cau 

Gellhe details on these acilin8 J1fW 

COU~ in NRI's free, 1lO-pagt cualog. ~ 
aU kitsand equipment, lemll outlines, andfuU 
Information, Indudlng facts on ccher electronics 
courses. Mail the coupon today and \W'lI rush 
youtcalalog. Nos:alesman will e\wc:a1I. Kftpup 
with the 1atest tedlnology as youleam 00 your 
.." _ II ooupoo Ius t..n """""'
wri~ 10 NRI Schools, ('.oqluter DcpartmenI., 
19l9 _n INt" Washi"!1OO, Oc. 20016. 

!hedf.., ...... oINRI r - - - - - - - - - - - - - - - - _. 
lraini~oice of MD~ ~~-. 

Courses II.~.! 3"'''-* ..... 
<'_ ._1 ...... ,..,... C-' ~ ....... Dt.:00t6 
.JIna~ ....... ,""'" .J- II NO~"1nU.c.w. 

aI! available, depeOOing I. n ...... dod: ... _ n. ..... ..., 
upon your needs and 
~ndNRI's 
Master Course in Miao
computer'S and ~Uao
processors 5latIS with 
!he funbmeruh, 
explomi basic electronics 
mel di~," theo<); the 
total coll1Xlter v.uId, 
and the miO'OCOIJ'qlUter. 
The """'al"lCl!d Course, 
for sruder<s """" 

o c.a.- 00Iri;a Irdudi.n( 

o;~s,-s-:q 
o ~ C- ' 1 EIemInb 

wuIoCS · PCC~ · ......... 
1WIIt, Ma1nf ..... 

a cs SpodoIiIII c..... 
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....... 
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The largesllamlly 
01 disk drives Irom 
the largest supplier. 

drives come 
complete with 

power supply and 
cabinet. 

MTl-4O [)i,k ~. 35 a 40 IrocIt .. ... 
Tf.' PerTec F02OO. 40 Iro::It. U$& both 110M 
TF..J S/'JJQort S/I.4OO. 15 frock. KJrTo8 01 londy 

. ..... 

... ..,., 
..•. $319 

TF-.5 MPI M1 . 40 trock .. . . .... .......•. . .... 1379 
••. $639 TF-70 M\cropOIiL 77 trodl with 1951( d ttologe . 

TDt+l Duo! sided driYe. 35 tllClCk . • . . .. U99 

$5349 

NEW PRODUCTS 
10k Memory . ... .•..... ..•.. ... .. •.. . ... . .. . .. S86 
MOdem ..... ..... . ....... S"9 
E.xpcT.s1on Interfoce 321< .. .•..•.. ... . $.t99 
AC 11OIot0' ......... .• $47.95 

PRINTERS 
IF800 Arooda 80 coIlrN\ "2q;J1 . 
U'77Q Cenffcncs 779 ... 
lP730 Cenl'n;ric:$ no .. 
lJ'1OO CenffCNCS JW . 
LPJOI Cenllcncs 701 
LP702 Cenlforks 702 
SFW·' Spi~er-NEC . 

........ . -
· ······· I$~ 17" .. 1995 
. . . ... 2525 

NEW! LINE PRINTER 
BASE 2 

Base 2 Punier 80. 132 Col groonoCs 
6() <PM w.lh 1<oc1"" .. . .. $599 
* DRIVES FOR ANY MICROCOMPUTER. 

Does nol .nc~ p()INef supply & cabnel 
MOD II DISK DRMS NOW AVAILABLE 

r-01oc fOXO . . .... . . •. $282 
Pe<tec I01!:{) ( c1JoIheocl)... ... . ... . . .. $399 
Shugof! SA400 (unused) ....... ......• . .. . . $2$6 

~"""'::: Il4" ;;; : H~ 

SOFTWARE 
~ ()rille Motor Speed TeJI ....... .... ................ $19.95 
New DOS· .....;th 0Y9f 200 modlflcotions and 

COI'f&etions to ms-oos $99 
New DOS' dO lIock .. ...... ... . . ..... . . $110 
AJA VJoi'O PrOCew:lJ .•..•..•.. . • . . .........•.•• . •. • $75 
AJJ, Sv$<'~ Prog.om .......... . . $250 
~OCCI r>I ~"'e Bos.M; • $49.95 
D<5k Drove AAQr<rroen: Progom . . ....... " ... . "." •.. _ ..... . 5109 
ROd:. Doto ~ Progrom .... $99.95 
Elect"l;: Ponc~ . ., . . . ... ... _ ..... $150 

AU PRtCES CASH DlSCOUNTm. FftIGHT FOI/FACTORY 

J304 w. MocAr1hur 
Santo /4rto, CA 927(W 

(714) 979-9923 

A pfXJrol. Inc 

7310 E. Princeton Ave. 
o.nver, CO 80222 

(303) 7sa-n75 
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useful If more tllan two or tlY_ 

defects are present. The ~ 
gram directs aU output to the 
SCl'Mn unless the print .. Is con
nected and turned on, In which 
caM POKE statementa trick the 
procealOf Into sending the out
put to the line printer. The use of 
PRINT" " causes a line foad 

reoardleaa of whether the TV or 
line print .. Is being used. 

Cot cl ebn 

The only possible problem la 

in using the negative nurnbef1 
to address the memory loca
tions being lested, as explained -. Also, If you are testing a full 
16K tMock. be prepued to walt 
about 10 mh"KItes, I've found It 
helpful to test for one location 
beyond what I know Is there 

(- 16384), so that there II 
always an error statement gen, 
erated at the end 01 each Check
Ing routine. Above aU, be sure 
that you protect the Expansion 
Module memory by entering 
'3276T lor MEMORY SIZE, orthe 
program will try to stOfe varl· 
abies In the same memory you 

are testing I 
In caM you hI .... been think

Ing about lestlng the t6K of 
RAM In the CPUlkeyboard, don't 
bother. Since part 01 II II used 
101' "hous.keeplng" and part 01 
It contains this program and Ita 
vanables, you can't really check 
all the locations, so any teat like 
this would Mive no munlng, If 
necessary, you could swap 
those eight chlpe for elQht from 
the ExpanSk)n Module, and run 
the test again, • 

1Je a..s "'UITT .. UII·_ TliS-eI I€IO'¥ ru-r _· · .. IIIT 
11' ' IV ~ILJ\N D. 01[Il'0:l). ... D nuu .1\101 nus. ItI ~ 
a . xu 1!J1'9 
U 8 tulllT ~z 
ue PltI IlT ·TIIIS NIXiII:M Mill lUI Tl« IM'l'rolll'" rs 110£ _ 
ue PRIIT*OUF'S 1M fM[ Dl"ll611Jf IrTtWIIICL !llIUTllCi _ 
161 PR l rtT*STtJiIU 0f0I5 IICI L1 STl IIG M teUlI11( DUP o:PRIIfT 
lJ'1 "1N1"8U~ STIIITlIII Tit: lUI' , 1'0.1..,..1 Pll)1UT '1M[ a.c:o: 
118 iI'Ilt(t"(F ~ ~ IINSWEJt II«l ' l2n7' IllS TltE .1£I'tIR't SIZE ' 
ue PII IN1 :JlfHNT·M ~I£S Hili 110£ Df'Itt5IIJf _ ME , 
2N ,..111· II..to. , * -12l'li1 -1£185 
211 PII1Nt· IilIJ[X 2 • -1.... .." 
221 PR l lfI*('«lJ 011 Ck¥ !'£SI UXllfl06 ETlUJI -lVU _ ..", 
ZJI PlII1 ·l'II:un 11f'IIT-..1T ' EIfTO· 110 l'£AIW" , fII 
~ a.s Pl.IIIT-KTI'IIIl[ UII( "'lIn'O (iF _1ua.1,· " l ilt "lIfT 
~ . - II£TERINlS ICIOI'I' ArICIIESSlS TO E TESTED _ 
2M 1..uT·1.IKSl IDUIIIII. . I'lIOII£S5 10 E !'£STtO· , IkI . 
2J'1 IF 1IK1I>-1. GOTUIA 
at PRIII1 · III'U1-..IKSI (1llC11k1 MCR£SS 10': IlSTtO· , II(ZI 
~ IF 1M21>-l UlTtI2tt 
lie ._ O£O:S 10 sa IF lllll I'R IIfTtJ! _1ua..E _ 
lUI If ,I£[J((l4l1Zloo(l J\£II 1'(1(£ "414, 141 ·1'(1(£ 1"'1:1.' 
l2t ' _ 1lEGIII( IMO rI nSl 1!OIJi1N[ _ 
na PliINT :PIU NT ·1lEG11II11I3 f llt!iT _I' '" p£-.. Tl'iT 
l4e »-17'1·¥oe:S PRlrtT ·1IOSI.8MI 
~ IF J4 PRIIfI"lIO lJIIOII'S EIIXlMl'D£D 
l6e If ])I I'II:IIfI*ORJI5 115 101tD. 
118 "1111* * ·f'ltllff"f'llOCUD llG 10 S((:(Ie ".T rs ttSl 
lIe~_"' ·PRIIIT~ 

1M " J .. 1'11:111-..0 U!IOtS EIiCO.IITVUI 
... IF ])I "'UII"Ut!OItS 115 101ll). 
418 PRIII1- - PltIIlT · n Sl '" p£-.. LOCI'ITlIJf!i · .11111, ·10 ' , 11( 2 ). "CIJIPl(TtO 
42t 1'(1« 1"'14," 1'0« ,"'1:1.4 OCI 
4):8 ' - stls-tf' N.~1I11i 81T I'!I.H[lIM 1M I£/OIt'I' _ 
... J"-FCJI 1":0 to ..... 2' S1V'2 
.,. POD: I,X "lW-' 101, ¥ 
4lillOT 1 
411 ' _ tHECKS FIIIST In PllTTUII _ 
.... z..x · fCJI \"(0 10 . (2) S1U'2 
""IoP(D:U ' "Jf 1102 00Sl.8$'8 -- , ~8 . _ 0tiXS SUOIoD III ""TEllO _. 
~ M FCJI 1_(11'1 , 01 , 1011<2 . snn 
U8 _0:., /1 Ir 80l 1lO5l1S'1 -- , ....... 
548 . .... '111)5 110£ DUErIlOA: 911 ._ 
Y8 J.J., .F(JI: 1:4 TO 1 
,.. E·III!( .... 2U I-~ IIII ( II2l ' K·I " 
". Dollfl (ZI2( ICI- 20-IIfI I Z/21 (K* I , I 
lOt IF £-0 GOT00II 
'1M "'UII ' II' , . , K; *11C:tIIiA£C1 A! l OCI'll II)! • • ; 1 
628 ' ••• rtlll5 , ... W"UTly( ~IP _ 

~ I' 1>-U;lM Pll:11fI· [lFJWS1(JI OIl' Z- , ... "WECI\\E:* _ IIIT~ 

tioe Willi· E»ofWSI(JI OIl' z·, 1IHt, -vutt1111( 
65t 1()(1 t WIIIT· , lIEnAl 

Mlllr.n. ...... ...... ..... _ .. -=--ri. 



PROFESSIONAL 

INCOME TAX PROGRAMS 
FOR TRS·801M 

Accountants, lawyers, tax consultants nationwide, prepared 
over 100,0001978 Federal tax returns using our system. 

Displays and fills in Form 1040 and related schedules on the 
screen, then prints out the completed forms automatically. 

Change your mind? Make an error? Correct a single entry and 
you have a brand new form with all re-computations made 
automatically. 

No tax system, running on any computer anywhere, has all the 
features of our professional system, and yet-

Our base program, which does 1040 and Schedule A costs only 

$189_95 

And! You can add schedules for only $37.95 each, customizing 
your system to your requirements. 

DEMONSTRATION CASSETTE $3.95 
(with sample forms) 

Requires 32K System, 2 Disk Drives 

We also have available fan-fold Forms 1040, blank stock, and 
other supplies you will require-all engineered and tested for 
use with TRS-80. 

FREE CATALOG AND BROCHURE TO PROFESSIONALS 

CONTRACT SERVICES ASSOCIATES ~ " 
706 SOUTH EUCLID 

TELEPHONE (714) 635-4055 
* * * 20 YEARS OF SERVICE * * * 

ANAHEIM , CA 92802 
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MATH 

Techniques for algebraic equation solutions on your 80. 

Equations 

Allan S. Joll. W3KBAI 
1005 Twining ROfd 
Offlshe, PA 19025 

Sooner Of lel.r, you may , as I 
d id . • _p lor. whal youl com· 

puler can 00 to solve algebraic 

eQuations . There are ellollc 
metnOds and !here ar. simple 
met hods I chos. the 'liter ap· 
Pfoach. 

First I had to determ ine ..... hll 
I could flOI do, that la, solve an 

equation lor Its Imaginary roots. 
These II. roots that inyo lve the 
SQuar. rOOI 01 • negative num· 
ber IS part 01 t he root or the en· 

I lf. fOOl. A sample equation 

with two Imag inary fOOlS IS 

X · +~=O. 

How "In, Solution.? 

TI'III ,liII leaY8S Quite a 1)11 01 

lerr llOry open lor axplOt.llon, 

which can atar t with an eQua· 

tlon such as X' + 2 '" O. IniHally. 
you must r&Coonlze that the 

h ighest numeric, I "alue 01 Ihe 
exponent 01 the ul'lknown Ihar. 
II I, 2} represenls the numbef 01 

rootslhe equation has. Thul an 
eQuation wllh X' would have 

Ihlee rOOIS. and one whele Ihe 
hlghell exponenl .... Iue II '(. 

wou ld have Six 10011. 

Thll does not lell you ho w 

m.ny 01 the roolS may be posl· 
t l ... e, negat l ... e 01 Imaginary. All 

the equallon 2X" - !IX' - 4X .. 3 cally: - - ...... . which shows 

EO. Descartel poltu laled Ihal one sign ch.nge 

If you counlecllhe sign Changes This means IhlllheeQual ion 
01 the terms of Ihls eQuallon, c an h.ve • maximum 01 one 
you WOUld be Ible 10 precliCI the negati .... rOOI . wi l h Ihe same 

mu/mum numbel 01 posiltve eQuivocattOrl as for the posll l ... e 

roots Ihal the equallon m lghl rool count- it might h.ve no 
have. neg.tI ... e roots at aU but will . in 

It Iftlla you is how m.ny loot I let' I slep Ihlough the eQUI ' any case. not h.ve mOle tha n 
snoula exist . Tne loot (01 a zero tlon telm Oy term to see hOw one. 
01 the equation , .s It is some· 

times called) Is any ... alue tnat . 

when plugged back into the 

equal ion. will plove lhe eQU.' 
t ion IIue. For eJtample, the loot 
lor \1'1. aquil ion X _ 1 = Owould 
be .. , because II .. , Is In· 

Setted in place of X. the equa· 
tlon Is IIue. 

What we are trying to do so 
lar Is to delin. the problem .t 
h.nd. While i l is easy to suc· 
cumb 10 Ihe temptation 10 In ill· 

.Ie • computer ploblem by 
pl.ylng " k itten on lhe keys." 

less frusllation is encounlered 

by first " pull i ng Ihe brain in 

gear 

PosttlYe or N-oatl.,. 

We c.n get al least one mOle 
set of guideposts by observing 
whal 17l h-century m.lhemati· 

clan Aene Descarles had to say 
about what the foots 01 an 
equation might be. Conllder 

Ihls wOlks. Tne s ign 01 the I l lst 
l erm is positi .... . the second 

term negati ... e. the Ihlrd lerm 

negatl ... e and the lourth lerm is 

posillve. 11 we 1111 these changes 

symbolically. ... - - ... . we 
will see I series 01 two s ign 

ctlanges In lotll. This means 
Ihat lhe eQultion c.n h . ... e a 
maximum 01 two posltl ... e roots. 

ThiS does not mean thaI It ",,11/ 

h .... e two poslt i ... eloots but thai 
II c.n ha ... e no mole than two 

posit ive roots. II can turn out 
Ihat II w ill only ha ... e one posl, 

l i ... e loot 01 it mlY h .... e no posi· 

I I ... e rOOlS. 
Descartes Ihen made a ... all 

IDle I Simple way 01 d-etermln· 

Ing the mlr/mum number 01 

neg.t l ... e roots ttllt the equa, 
tion might ha ... e . Consider the 

same equat ion but reverse the 
s ign 01 any lerm hIving the un· 
known r.lsed to an odd power. 

The sign ordel is now symbol!-

In applying I hls mel hOd l or 
determining the possible num

bel 01 negati ... e roo's. do not 

'orgel that i f the ... ar lable ap· 

pears withoul . ny exponent . It 
really is ra ised,o,"'" one power. 

50 th.t any such term must 
tla ... e Its s ign changed 10 get .n 
accurate count by this method. 

The first s lep is 10 arr.nge 
your equation solhal i t is equal 

to zero. For .xample. if our 
equ.tion had been in the form 

2X' - SX' = 4X - 3. we would re· 
write II in this lorm: 2X' - 5X' -
4X .. 3=O. 

Since the TR5-80 demands 
In.t tl'l8 equation be entered In 
suetl a way Ihlt 1I looka like 

11'115, O=2X· - !lX· - 4X .. 3. we 
w ill do so or Its electron iC in· 
s ides w ill gi ... e us an unwanlea 

eHor message. AI file same 

t ime we will. fOr Ihe sake 01 ele, 
gance. use the letter Y in place 
01 zelo. 
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Y z: X' + 3X' - 10 
Y=X' - 3X-l 
Y = X"+X - 3 
Y=X"+X-6 

+ 1."9 
+1.88, - .347, -1 .53 

- 2.3, + 1.3 
-3, +2 

Y "" X· + "X" - 6X' - 20X - 23 - " .60, +2.60 

Example 1. 

The Program 

If we have made It this far, it 
must be Ume lor a program. II 
Is, bul every program has to 
work on some premise that we 
hope will be ttlJe and proper. 
Our Implied premise Is that If 
we find some value of X that, 
when inserted back into the 
equation, will make It equal to 
zero, then that Yalue will be • 

root or zero 01 the equation; 

hence, at leasl part of the solu· 
tion of Ihe equation has multi
ple rools. 

In essence, we are gOing to 
" guess" a number Ihal welhlnk 
is the solution and plug II Into 
the equation to see If we get 
zero upon doing so. Since we 
have available a computer, 
whose strong point is repetiliye 
calculation, we can insert our 
guess and haye the computer 
elther increment or decrement 
Ihe guess in small steps wh Ich 
it can do rapidly. 

Program A shows a simple 
program that uses tM comput· 
er as a scorecard or a scralCh 
pad. I call it the " Let your eye· 
balls do the walking through 
the Yallow Pages" approach. 

When you hit RUN, the com
puter is ready for you 10 input X 
and O. X ill your Inltl.1 gues&, 
and 0 is the Incremenl or decre
ment laclrn you wish applied 10 
X. 

An excellent l rla l guesa lor X 
Is I , and a corresponding excel· 
lent Yalue for 0 laO.l . ThiS infor
mat ion wil l speed up your use 
01 Ihe program. The only time 
the general choice 01 1 for X will 

10 CLS 
:lO IHPIJT)('O 
XI x .. x *o 
.. IHS£RTEOUATIOM INTHISUHE 
~ PAINT X.Y 
110 GOTOJO 

Program A. 

fall short Is If 1 happens to be a 
rool . You should also keep In 
mind that X and 0 can be pres· 
ent In yarlous aign comblna, 
Ilona: 

X D 
+ + 

+ -
- + 

all y.rlatlea of whlc;h may be 

useful In obtaining Ihe roots 01 
the IT'IOfe complex equations. 

Let us start with a simple 
equatkln to demonslrate the 
melhodology. Inser1lhe lollow· 
Ing eQuation into IIna 40: Y .. X· 
+8X+12. ln TAS-80 lorm this 
will be: Y = XI" +S*X-12. 

When we run the program, 
lhe ? appears Indicating Ihat 
we ahould Input our X and 0 
Yalues, separated by a comma, 
on one l ine. As Indicated we 
haye to make a choice 01 sign 
lor both X and 0, so lel'schooae 
posltiYe Yalues for bolh. Your 
enlry would be: '! 1.,1 . 

Now hit AUN and lei the 
screen 1111 wllh aboul len Of IS 

linea 01 X, Y values and slop Ihe 
display by using SHIFT @ . Ex· 
amine lhe listing and you will 
see Ihe loll owing sequence 01 
lines. 

1. 1 - t .7369 
1.2 - .3264 
1.3 1.256t 

1.' 
1.5 

3.0416 

The Ilrsl column Is X yalues; Ihe 
secood Is Y Yalues. NoUc;e thai 
Ihe series 01 Y values con· 
yerges toward zero and that 
there Is a sign change between 
X yalues lor X::::: 1.2 and X z 1.3. 

A sign change In the Y col· 
umn .hows lne value of X that 
will aatlsfy the equation. At this 
stage ollhe game, this Is an liP. 

proximate answer. Torellnelhe 
answer, we take the yalue 01 X 

Just belore the sign changeol Y 
and rerun the program using 
Ihls Yalue lor X. To reline the 
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precision of It,e answer, we fine
lune our 0 Y81ue, lidding 1I11easi 
two tTIOf8 decimal places 10 0 
(if Ihe inlllal rool la less Ihan I , 

the next 0 yalue should be .01). 
Thus 0 was originally .1 and 
now becomes .001 . 

We rerun the program using 
the new X and 0 values and 
again scan the diaplay using 
theSHtFT 0 locontrolthedla· 
play. this time when we detect 
the sign change, you will see 
opposite the newly determined 
yalue 01 X (t .221) that the Yalue 
In theY column reads - 9.39t79 
E - OJ. When eyer you gat. yal· 
ua auch as this In lhe Y column 
(I.e., a Yalua accompanied by a 
negatlye exponent), you can 
hang up you, hat and r::all it a 
day. The computer has delivered 
a value lor )( that, If plugged 
back Into lhe equation, will sat
isfy it to within a gnat's eyelaSh. 

If you had examined the 
equation and applied Des
cartes' rule 01 sign changea, 
you would haye determlnad 
that there Is at least one posl
tiye root (which we have Just 
lound) and one negallye root. 
Well, how do we get the nega
\lye root 10 come out 01 the 
woodwork? 

Generally, when the posit lye 
root has been found with X and 
o 01 1 and .1, you can usually 
lind the negatlY9 rool by ap
plying the Identlc.1 .... Iu •• but 

with lhe sign changed. Thus we 
run the program using X"" - 1 
and 0= - ,I . 

Now upon running Ihe pro
gram you will gel a series COn
yerglng toward zero and show
Ing an area where there Is a 
sign change between Iwo 
sucCeSSlY8 lines . When you 
spot the algn change, stop Ihe 
display, remembering thaI the 
sign change we are looking for 
Is ooly one Inal takes place in 
the Y column 01 f igures. 

The portion of Ihe display 
where the sign change takes 
place is now I1sted: 

- 2 - 12 
- 2.t - 9.3519 
- 2.2 -6.17 .... 
- 2.3 - 2."'59 
-2." 1.97761 

Thus our rough answer l or Ihe 
negatlye root Yalue of X i8 
- 2.3, since It Is opposite the 

last negallye value In the Y COl
umn before Ihe sign change. 

We can now reline the nega· 
liye root In Ihe same manner as 
we did for lhe posltlye rool . This 
lime our new X Is - 2.3 and our 
new 0 is - .001 . When the pro· 
gram Is again run, you will Spol 
opposite thevalue - 2.357 in the 
X column the yalue 6.81877 
E - OJln theY column. Your cal· 
culat lon has g lyen you a good 
Yalue for the negatlye root of 
the equation . 

A bllef tabullir IIsling of the 
Yalues around the area of Ihe 
answer shows: 

- 2.355 
- 2.356 
- 2.357 
- 2.356 

- .0818005 
- .OJ75195 
6.8t877 e -03 

.OSt2257 

If you need f urther accuracy, 
you can make the new X yalue 
- 2.357 and the new 0 yalue 
- ,00001 and run Ihe program 
again. This lime when your Y 
Yalue with the negatlye e)Cpo
nenl shows up, Ihe absolute 
Yalue of Y will be so close to 
zero that yOu 'll haye 10 spilt Ihe 
gnal's eyelash. 

As a clinical exercise this 
might be worth doing at least 
once, but for practical calcula· 
tlon, il is a poor usa of the elec· 
Irlcal Juice. It Is ceria In thai 
good judgement la better Ihan 
PUShing tha limita of technoklgy 
jusl so you won' l get lhal feel
ing you haye somehow lal Ihe 
" machine" down. 

Watching tIM X. Go 8 , 

There are equations that will 
start with a series 01 Y values 
that dlyerge from zero; In olher 
words, as you walch the screen, 
the Y yalues proceed to gel 
larger . This Is not always 
caused by an unfortunate sign 
choice for Ihe X and 0 Yaluas, 
altttough this Is the most likely 
cause. 

There are equallons where 
the generated Y Yalues do In
deed diyerge Irom zero, but II 

you are patient and allow al 
1 •• 51 one ser_n's worth of ... al_ 
ues to go by, you are often re
warded by seeing the ganerated 
Y yalues start to diminish In yal
ue and finally generate a sign 

change in Ihe Y column, which 
means you haye found a rool 01 
the equation. 



Let us run through one more 
equation to solidify tho meth· 

od. Consider X' - 4X' - 6X' + 
lOX + 9.: O. According to the 
sign convention , II may have 
two positive roots and two neg· 
alive roots. 

If we lirst search using X = I, 
0.: .1, we will gel the answer 
2.4 at our first sign change 
point. If we then rerun the pro
gram using X = 2.4and 0 = .001, 
we will get X:2.414. Thus we 
have found one 01 the positive 
roots. 

Next we can search l or an
other possible root by using 
X= -1 , 0: -. 1. The X value 
this searCh turns up opposite 
the first sign change in the Y 
column is - 2.1. If ..... e again re
l ine this by rerunning the pro
gram using 0:= .001 , we will 
come up with the answer lor 
this negat Ive root 01 - 2.162, 

the two possible negative roots) 
and one root of the opposite 
sign, It usually means thaI you 
should lind the missing posi· 
live root (in this case) by return· 
ing to the original sign pair that 
produced the Ilrst positive root. 
ThlswasX=I,D= .I . 

Since you have already used 
the pairing X =, and 0 =.1 to 
produce the first positive rool. 
the next guess 10 insert Is two 
times the previous value of X, 
which, in this case, is X =2. If 
you run these values (keeping 
0= .1). you will see that a posi· 
tive root Is indicated, but II is 
the same value as the first posi· 
tive rOOI developed. Once again 
double the last value of X so 
thaI now X = 4, again keeping 0 

as .1. Now when you run the 
program, a positive rOOI 01 4.1 
wilt be produced. You can now 
use X and 0 values 01 X:::4.1 
and 0 ::: .001 to refine the an· 
swer: the missing positive root 
is 4.162. 

Following this general proclt
dura, I have lound Ihal If the 
missing root Is not found wit", a 
stili further doubling 01 the X 
value, you may be rathar c er· 

tain that t"'e " missing root' · 
does not exist as III real foot but 
Is an imaginary rOOI. That X i n 
the equation Is ra ised to the 
lourth power guarantees the 
existence of lour roots but does 
not tell you how lew or how 
many 01 them may be Imaginary 
roots. 

There exist many algebra 
books Ihal will provide you with 
all sorts 01 theorems. postu· 

lates. etc., to enable you to prog· 
nosticate Just how many rOOls 
are reat and how many are imago 
inary. However, il you are in my 
ring and have not grappled with 
classicat algebra for several 
decades, this could produce 
severe mental strain. I preler 
the use of the computer plus a 
bit 01 educated guesswork. 

The technique presented 
here is very simple, taking more 
words to describe than it takes 
time to Implement . There may 
come a time In your liIe when 
you can't lind a root of an equa· 
tlon. a root Ihat blind intuition 
says does exist. As a last check 
in SUCh a Situation. we can go 
from the s imple to the bare· 
bones. Consider the 10uf·Une 

X column will be printed beside 
the laSI value ot v prior to any 
sign change In the Y column. 

The values for X listed in line 
10 01 Program Bare pracllcal 
for any equation where the un· 
known is ra ised to the third 
power or higher. II is obvious 
that a term having the unknown 
raised to the highest power wi II 
usually be the determining fac· 
lor In fixing the value of the sum 
01 the parlsolthe equal ion. For 
an equation where the unknown 
is ra ised only as high as Ihe 
second power. change line 10 
to read: 10 For X '" - 9to 9 step 
-1. 

I hope this will ensure that 
you do not miss a possible root 
in this type 01 equation where 
the second power of the un· 
known might not be that power· 
lui in l ixing Ihe composition of 
the roots . Remember, this 
whole method 01 solving equa· 
lions depends on your using 
the ability you have 10 reason, 
coupled with the ability 01 the 
computer to carry out the reo 
suits 01 thai reasoning process 
In a rapid mechanical fashion. 

I have Included a series of 

Our next search will utilize 
one 01 the remaining two pairs 
of possible X and 0 sign possl· 
bilitles; this timeX = I, 0.: - .1. 

Runn ing 'his pair in the pro· 
gram will produce an initial X 
value of - .4, and relining this 
in the same manner as before 
will produce a final X value 01 
-.4139 

program In Program B. equations with the known real 
This will produce a readout roots (see Example 1) By run· 

With the experience you have 
gained hom runn ing this pro
gram lor many equations w ith 
known rOOIS. you should know 
thai when you have succeeded 
in smoking out two possible 
roots 01 like sign (here we have 

10 !or x " - 51051!eQ 1 

stream on your video display 
that will stop when the assigned 
limits 01 X have been reached. II 
you watch Ihe display l or sign 
changes in the Y column, just 
as with the previous ellorts, 
you wilt see that the roots in the 

ning these samplers, you can 
gain lamiliarity with just how 
simple the techniques are lor 
playing algebra through. what 
my wile has up to now called. 
"your kilobuck etch·a· 
sketch.·· . 

20 Enter eQuat ion in tlli. Ii .... 
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• 9'""","-"", ga.bogr PlCTYPf: Iood. ~ .. ,a., 
_ ............ p.wI 01 I""" ",ogram \PW>9 1">" ! .... 
~ . ........owv . ..tfIoen, !l" opI'w ......... ,...,., you tun. So 90' PI(TYP£, ..... _.om .oc-. poo:W 
!I'.pha w..e . po' 

"'IIS-ID . ...... _ .. _ .. ToUIDl COli".' 

IIooW.C_ ... ·_ .... '01 r ...... .....,. ... In_ 
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HARDWARE 

If you intend investigating 
machine code, a hex keypad can make life easier. 

Babybug Keypad 
DennIs a.thory Kltu 
Roxbury, VT 05669 

I, you tlnd macnll\&-Ianguage 
programs enjoyable and chal

lenging, you might be Interested 
In performing a simple yel 
powerful modification 10 your 
TRSM. Adding a hexadecimal 
keypad, numbers 0 10 9, A to F, 

plus backspace and enter, is In
expensive and easy. 

The declmlll numbers func
lion normally , and all the 
characlMs can be used In con
junction with Babybug (Feb. 80 
Mlcrocomputlng) tor Quick key. 

Ing 01 machine code. 
Radio Shack oilers lis decl

mal<lOly keypad conversion tor 
around $70; a complete hex key

pad is available from Jameco 
Electronics (1021 Howard 
Avenue, San Garlos, CA 94(70) 

for S10.95 plus shipping. SInce 1\ 
is not encoded, II Is easy to 
parallel-connecl its keys to the 
main keybOard and, by using 

one dead key, turn your TRS-80 
inl0 a powerful microcomputer. 

I converted my compoter In 
about two hOurs. All yOY need 
(other tt\an a dose of warranty· 
voiding courage) Is some wire, a 
soldering iron, two ten-Inch long 
'/,·Inch by 'IJ ·lnch pieces of 
plastic rod, flve-mlnute epoxy, 
some assorted tools and a hot 
razor blade. 

Photo I. Kiyboatd and CPU board alta' ramo~.' of ROMs and 
mounting 01 hax keypad. Not. cabl. to Levell/ROMs at bottom 
~nte, of photo. ROMs"e remounted In the IHt 01 the cas. bot· 
tom. 

II • 80 Mlcrocomputfng. "'arch 'fNJO 

How to Star1 

Fi rst , carefully undo the 
cabinet (noting the dillerent 
sizes of screws used to fasten it 
together). Take the electronics 
out of the case and set every. 
thing on a spacious won.: sur· 
lace. YOY will notice that the 
L.evel II ROMs ar. fastened to 
the right of the keyboard with 
double·lace tape; these will 
t\ave to be lifted olf the circuit 
card. 

The Interconnect cable to the 
ROMs is long enough to re
mount them Inside the base of 
the cablnet, ln one 01 thedepres· 
sions that S8fVe as leet. tf the 
double-face tape has not been 
damaged, they may be lastened 
Immediately; If the- tape cannot 
be reused, fasten the-m by some 
other method, but be cautious 
not to COY8f them as heat build
up shor1ens their useful lives. 

The Jameco Ele<:tronlc3 key· 
board base is Identical to the 
TRS-8O's In height and depth, so 
the two ten-lnch plastic strips 
can serve as a rigid trailer hitch 
for the smaller board. carelully 
support both boards so they are 
parallel and the hex pad meets 
the TRS-80 printed<lrcuit base. 
Cement the plaslic strips In 
place; the vertical alignment of 
both sets of keys should now be 
ktentlcal. 

When the glue has set, use 
the plastic shell to design a 
cardboard templale of the cur· 
renl key positions and. with the 
aid of a ruler, draw extension 
lines acroas the right side of the 
template. These become the up-

per and lower limits of the new 
keypad opening. Align the tem
plate with the new double key· 
board assembly and marX the 

vertical positions of Ihe keys, 
allOWing about 1/32" additional 
on both sides. This shOuld bring 
you within '/0 inch 01 the pilot 
LED. 

Remove the black portion 01 
the cover by turning It over and 
snapping It OYt of the sIx lOCking 
tabs along the edge. Using the 
template and a hoi razor blade, 
carelutty cut an opening. work· 
Ing from the lace 01 the soft 
plastic cover. 

This procedure Is tlme-con· 
sumlng and must be done with 
care 10 achieve an as-bullt ap
pearance. Double check all worX 
to make sure the cover IIts over 
both keyboards and that the 
keys are free to move(trlm or IIle 
where necessary). II you he" 
made any nicks In the soft 
plastic lace, rub them with a 
glass marble and they shOuld 
disappear Into the background 
of the face te.ture. 

Int.COI .... t tM W .... 

Now It la necessary to Inter· 
connect wires from the hex key· 
board to tile main keyboard's 
printed circuit card. Rest the 
keyboard on Its lace but taka 
care not to strain the band of 
wires connecting the card and 
CPU board. Set aside the white 
plastic spacers, and keep the 
board well support$(! during sol· 
dering. 

For Interconnections, I used 
wire-wrap wire because It was 
thin and flexible, although any 



line wire will do. First, solder all 
lhe connections al lhe hex pad 
.. shown in Fig. 1. You will be 
solclerlng 10 very line termlNlla 
which are part 01 the key C(I(Io 

tacta and springa, so be careful 
to aYOk1 excessive solder or 
heNt. The solder shOuld lIow 
eaaily onto the gold~lad con

tecla. 
Nel!t routa Individu.1 wlr ... 

from lhe hel! key groups to the 
pointa printed on the circuit 
card, .s indicaled In Fig. 1. If 
you h..... • TRS-tIO technical 
manu.I, you may notice that 
some 01 the keys do not match 
the wiring on the maaler sche
matic. I ha ..... Y&ry early TRS80 
and ha .... not been able to check 
Ihia dllltfence with othef Level 
II machines, so I recommend fOl
lowing the circuil traces to aa
sure that your parallei wiring 
mltch .. Ih.t of the keys 
pressed. 

Once you are sure ail the con
nectlons are properly 11'Iede, flip 
the oo.rd DWr. AYOkS putting 
stress on the keybOard Intercon
nect c.ble. Replace the white 
plntlc ap.cera, Insert the 
cables to the monltor.nd power 
supply and powef-llP the com
puter. 

Type.1I the charecters on the 
mein keyboard to make sure II 
opef.tes normally, then type the 
IeU.,s and numbers on the hex 
keybolrd. Also test the back· 
spfIce (.t this point the bottom 
rlghl·h.rId kay Is dead). Pres. 
the button currently m.rited 

• JI 

" ... . 
"''fit . 

" ... 
" ... 

" ... 
" "1'" 

SHin (Ihla will be the ent ... key), 
.nd the lines of randomly typed 
leat Characters should cert.inly 
cau ... ?SN ERROR message_ 

All keys shOuld now be wortI.
Ing propet'ly. A.ny problema will 
occur In the formal InCOffee! let· 
tera or pallern. of repetlll .... let· 
tera cauaed Dy Incorrect or 
shorted wiring 01 the new key· 
pad. II mott charact .... work. 
but some do not, a wiring error Is 
likely. 

Recheck .It wiring • • nd 11 no 
problem Is evident, In.ure that 
the wiring Shown in this .rtlcle 
II comK:t fOf your machine. 
(Master achefT'lltlc differencea 
in my unit irwoNecl the back
ap.ce .nd enttf keys., ChedI 

"so for solder splashes or dam
.ged printed circuli bOlfd 
traces. 

Remove the c.bles .nd 
power, gently reinsert thecircuil 
cards into place and repl.ce the 
white spacers, the keybOard .a
sembly and the coYer. Taka cate 
thet the LED power light sits In 
the front panel and thet all lhe 
keya move freely. AftM replac
ing the screws .nd cables you 
are ready to run Babybug agaln_ 

Try the programs described In 
Part I of this IIIlcltl. The new 
keyboard should speed the pre> 

cess alOng considerably. 

The Control KIIY 

The absence 01 specialized 
lunctlon keys, on the TRS80. 
conf ines the uaer to type-written 
command • . II, simplicity makes 

Photo 2. Wires run 'rom poInts on thfl main k.eyboard's p.c. c.rd 
dlrKtly to hex lIf1yboard. White fKtang'es IJffl plutic 10IJm 'hal 
helps cushion tn. lJuthor's ebu~ive typing style. 

the TRS-80 a very accessible 
machine, but with Ih.1 .ccesal· 
bUity heve come a few disadvan· 
tages. Sometimes the n"d 
.rlses for an escape from a pt<> 

gram without BREAKing in, or 
for some addit ional conlrol over 
a program's al!lICution. The 
dead key on the new hilI! keypad 
oilers thOse special functions. 

This contrOl key (CIMd key) Is 
lIaluabie when using your own 
maChine-language modules. 
Thl, key can send the contenll 
of the screen to the line printer; 
convert to lowercase' ; direct an 
array of edit comm.nd. In • 
word-processing program; call 
up any number of machlntHan. 
guage modulfls ; or obtain 
TAS«! graphk:a trom tM key· _"'_ 

leI's IIrst see hOw this key 
might be used in BASIC. Uke the 
Shift key, the conlrOi does nol 
produce s character by itself, 

"=~ .. 
" 

but changes hOw the computer 
reads another char.cter typed 
simull.neously. Set up and RUN 
the following BASIC program; 

• cu 
10 A '" PEEJ<I14t$o11 
20 IFA", 12SGOTOSO 
3D AS .. INKEVI : PAINT AS: 
CI G010 10 
~ AS '" INK£V1 
110 IF AS .. - GOTO to 
10 PAINT CH'IS(,ISQI'Ij . IOI~ 

110 OOT01(l 

As you type, IlItlMS will ap. 
pear on the screen as they 
would on the page. With the el! ' 
caption 01 some 01 lhe com
mand keys like ENTER aYerY' 
Ihlng operates a, before. 

Now shiN w ith the new con· 
trOi key and type. The screen dis· 
plays TRS-80 gr.phlcs! Release 
the control key and normal typ
Ing resumes. 

How does thl, worit7 Eech 
kay occupies a position In II grid 

"-~4 
•• ________ _o ______ .. 

.. -------------, 

..----------, 

Fig. f . Wifing 0' (A/ address and {Bldara lines 0(1 'he hex It.eypad. LinflS marlt.ecI with an astflfis lt. diffef trom ,he pin connections on the TRS-80 
master schematic. 
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"''' "'~~ . . . ,ump 10 0000, ''''' to.Q'nn,"Q of BASIC 

wired so the procesaor Inter· 
prets It as a memory bank-one 
line of ~r_ croaalng 00111 

line 01 data. The keybOard is 

scanned, and a depressed key 
drops a one Inlo ilsaliotled data 
bit in a I'I'lefnOfy location. The 
keyboard-scanning subroutine 
in BASiC checks the memory 

Program Listing 1. 

iocf,tlons in order, and, upon 
IIndlng a one,lumps to anothef 
!Oullne that d isplays that key's 

character upon the sereen. 
Ttwlre are many additional 

roul lneslo keep keyslrom el'\d. 

lessty repeating, 10 differentiate 
between character keys and 
command kays and to keep up 

';;o"s(i,q,." ['C 10 ... 10 & ] 
" USE' M ... NUAl 

nll ... llU32C 20 ...... 1 0 
HO',"Y CONTltOllEi 
321( IYTES MlMOIY 
,AIAUH "IIN1Ul POll 
DUAl CASSnn '"01:1 
lEAl-liME ClOCK 
SClt[N ralNI'1 lOS 
ON.O .... O I'OWtI 5U,"'lY 
SOfTW ... U COM,,,tIlU 
SOLDU MASK,SIU( SCHtN 

LNW 
RESEARCH 

• Hoi~ SI. Ir\tine C'" 
1l4 · SS2·1946 927t4 

- - TO OtOli --

~'~~~~'~==r.:~~~~:' CA .,; 
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with last typists. 
The memory slot for our new 

key is 144&4 (388OH). Whon the 
shift key Is depressed, a one ap
pMlrs in this slot's least signifI
cant bit (00000001); the control 
key is wired to insert a one In 
the moat signifICant position 
(10000000). 

BASIC's keyboard scanning 

routine Is written to read the 
. hilt key, but I. blind 10 the MW 

control key. The only way toflncl 
whether the key Is preued Is 10 
PEEK Into location t4464 (line 
to of the program). 

The rnult of that PEEK would 
be either 1 (SHIFT) or 128 (CON· 
TROL). Our BASIC program Ig
nores the SHIFT, displays what· 

ever key Is depressed and loops 
block to the beginning 01 the pro
gram. If It linda the contrOl key 
depreased, It goes to line SO, 
searching (using lNKEY$) for an
olheJ key 10 be dEtpJesa«l. 

It continues with the aboYe 
loops unUl1I f inds both the coo

trOi key and a character key 
depressed. Determining the let· 
tets ASCII value, the program 
adds t01 (to alter the value 10 
that Of a graphics character) 
and displays the result. The new 
COflti"04 key makes thle a eimple 

way 10 display both characters 
and graphi~ . 

AT....,... .. SWIIChboMl 

To exploit the broad powers 
01 this control key, It Is necu· 
sary to know e '_things about 
the TRS-80 design. The ROM 
(Read·Only_Memory) I. tlxed, 

and contains the BASIC Ian
gu.ge. It occ;upin about 12,000 

bytn 01 Space, with some un
used ar ... 1M! aside for future 
Improvement • . 

Upon power-up, tM ROM exe
cutes a great deal of Aousekeep

lng, the most Important part 01 
WhiCh is cordoning Olt a aeclkH'l 
01 volatile memory for storing 
temporary Information and es
tabl ishing a kind of "telephone 
swllchboard" located In thearea 
of memory about 1,000 bytes 
long, .tartlng at lOCation 4(XX)H. 

Many of the BASIC subrou
lines momentarily lump to this 
111811, and then back inlo the 

BASiC ROM, to a location set up 
during housekeeping_ ThA IIX· 
cillng aspect of Ihls . wltch
board Is thai Wi! can patch our 
own call through il! The oootrol 
key will UIM one of those Pitch· 
es. 

AI the start of BASIC's key· 
board sean routine, II Jumps to 
location 4010 In the switch
board 10 receive instructions lor 
lis next move; housekeeping 
has Inserted 0456 Into locations 
-tOlE and 401F. We will be 
changing this jump, b4.Jt belore 
we modily anything in Ihe c0m

plex BASIC language, it will be 
necessary to decide precllMlly 
what we want to do with the con· 
trot key. 

My IIrst use of the control key 
was to gain • new command: 
Return to MEMORY SiZE?, with
out tumlng off the computer and 
losing the contents 01 rnemoI')' 

Of wasting my only USFl(OlIoca

lion. Prooram Ustlng I checks 
to see il the cootrOl key and let· 
ter MA" are depreaaed. 11 both 
condition. are met (I n that order, 
as with the SHIFT key), lt returns 
to a MEMORY SiZE? condit ion 
tpfepare the program with lhe 
aid of Babybug). 

After yOu have prepared the 

program, your nexl II'IOYe Is to 
patch it Into the keybOard scan. 
Since the keyboard's scanning 

M 

" M 
Atw!lt 01_, '" EO eo _ 1.01-..._... 10 "" 

~e, 

""c 
"'" , .. 
tlJ Nloo 

T,b l. f . The ZERO fI.g Is .,. 
fected by (among Ot"-,8 less 
Impon.nt for these few simple 
prOflT.m.) tn ••• in,'Tuclio" • . 



Lords Corp 
....... OOIU' 

presents 

THE PERSONAL PRINTER for TR8-SO 

KEYWOID Index1ns System 
1"'''''.,,',., __ .... , ................ _ ._-
..... "" ................ "" *~ ..... * .... I<U"" .. _1Io: 
......... ~ ... "' .... k> ....... I11< ....... _""'" 
~ ...... 1 lor __ kaw<!o . .., ..... "" ...... "' ....... ~ ............. " 
."' ..... "" .... ...,.... ..... &..... ....... ., '!"O<_ 
. ~ .... -... ~ ~ ..... ~ ... '"" ......... .. 
.-~<"" -.-....... . 
"':-"1l1li1 t'lJl.\-~'" 1!lt.IIIIS__ ., • • .." 

SOilS for HOME .uKI IUSINESS 
"" '-' -, ..... -............ _"., .,_ ...... 
.......... n .. .......... 111.: ................ .., ..... ",_ .. 
.. _ .... U,.11i tn .. 'it\: ..... Mo<" ~ .. "",,, ",",10M. 
' !io ... 1I.I'M I ""l"'UII(_ 
. s. ... , .. ., •• S ..... ~-'I 
.1 ........... " ................ _"". 
·s."..-u.. • ..,. •• " .. 11I 
·~ __ .... _..-.I u.St*IUIII. 

.~_.," .. -
· l ... nIOo tSOllI 1M'..., . 
lOt* '1I ..... L<>dll ...... ..,_ II • • "" 
lOt*IIIII I ! .,[MI:S ... _..,.... sn."" 

JOt ... s.a..ous CHUoIIUII 
!lLIU"J ....... SI'UlHtlll.. \11-.,. .... , .......... ..., .... " .. __ .~~."IU_...t)I< .... ...-......... L-, 
tiM .. "," St • • .." 

__ , .... "'_ .. _~ .. S\.I", .... 1'""' __ .......... - "" ..... -, 
"'T1lS-IO II . ~ tr.._._. ... TMDY COfItP.~ 

("!'iIrtheaSIs2\1ICROWAR£l 
BOX 6153, ~" 

N.Y. 13217 

FACT: The Super Brain (Emako 221 printer is 
one of the most coSt effective, feature pack
ed printers available . The Emako 22 is Bi
Di rec tiona l and has a 9x7 dot-matrix print 
head. 9.5" adjustable width pin-feed car
riage. Prints a 132 col/line. Printing selec
table : (132 or 80 eh/line no rmal. 40 or 66 
eh/line double width), 100 million c har. print 
life can be expec ted. 96 ASCI I cha racters 
means lower case is available especially for 
both of Rad io Shack 's TRS-80 Mod 1 & 2. 

Now you can get your own hardcopy 
only S728. Cab les S36 
Bank Ca rd s Welcome 

AT LAST 
USEFUL HOME PROGRAMS 

For Your Level" 16K 

CALCULATO. 'WS turns your fR S-SO 
Into a prindng caICUliU)f"'! Excellent ~ an 
on-scr~ UICUlitOl' w ithout a l)rInur.,.1 
fUnctions cIouble prKISk'Jo, CNln ana 
mind nlcuLn:tons. 5 memorln WItt! 
fitlts -can be USed ~ consunB. lrem 
COUnt In add ¥)d Wbtract w ith on~a~ 
rx printea n!vleW Of entries. optiOn~1 act· 
1..- frxtNt PrInts ~II calC\JlottlOns. rewtts 
~na men1rxie's. iOe~1 tor use wlt n Oulck 
Prlntrrs. l~ fast , easy to use. 
MP(., \9.95 

CHI CK.OC* PlUS solves me protJlrm of 
monthly Dank·statement rtcQ'ldllatlon 
No cumbersome nperecon:l keeplrlg Just 
do your ctl«kt)()ok once ~ month. ~nd let 
Checkbook Plus ~Ie ~. ttlt> ct!t;Ji15 ¥'d 
find the mol'S 
MCB" S995 

CALCUU.TOII PLUS iJnd CHiCKIIC)G( 
",US botn on one casserre 
MC' 2 only S14 95 

EXh a5sette InclUO!S a bonuS loan pay ' 
ment progr~m with cle~n doU..- ·fOrtNt 
on-screen montnry IX ye~rly dlsplly Of 
p~yment . rlt~t. c~p lt~1 ~na Datance 

"'TIllSoIO ... ,..t.oed If ......... of TMOY COfU".* 

MANHATTAN SOFTWARI!, Inc. 
P.O.1015lOOCnndC8ttralstatton 

New York City, Ne. York 10011 
~ .. 

LORDS CORP ~ '" 
P.O. Box 99 
Por t An~ele., W A 98362 
Telephone (206) 457-3064 

TRS-80 

write-up 

__ 1M' , 

Jerry E. Boortr8m, CPA 
25455 Boorton Rd. 8-209 
Lam. Linde, CA 82354 
(714) 825-273&. ~ '" 
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progr.m cannot be modified 
from the keyboard, write the fOl· 
lowing line: 

Thl, I, the IdcIress 4COOH 
broken into two declm.1 pieces; 
when yOU RUN 100, ttle patch 
will be Insert8ld. At first you will 
see no difference, and .11 keys 
Should function nQrlT\llly; the 
patch is tot.lly transparent to 
BASIC, to progr.m, .nd to .11 
keyboard functions. Unless the 
processor flnda the control kay 
depressed. It skips right blelt to 
the scanning routine (the c0n

trol kay too will have no eflect by 
Itself). 

Now depress control plus ~A~. 
You will be returned Instantly to 
MEMORY SIZE? This control· 
plus· letter concapt Is for · 
mlda~; each key on the key· 
board can represent the path
way to an entire program. that 
Is, It can represent. command 
Independent of BASIC! 

eN ..... Yow SkIBa 

As a challenge to your new 
programming skills and to pro
teet some memory, reload Baby· 
bug to create a program that 
performs the fOllOWing: 
t . The program Is tran~rent to 
BASIC. 
2. The program uses the control 
plus letter MA ft 10 call up the 
white-screen module. 
3. The program uses the contrOl 
plus letter ~Bft to call up the 
cassette-klad module, but klads 
onty 255 bytes, then returns to 
BASIC. 
... The program uses the control 
plus letter "C" to call the MBA8IC 
Bounceft module. lI,tens to and 

displays only 255 bytes, then re
turn, to BASIC. 

To write this program. you will 
need aome ackIltlonal Informa· 
tion and a few hints. 

First. do not let your cassette
toad module over\a.y its Input 
data .top .ny of your current 
programs. P1ace It _II out 01 
the waY,ln your highest memory 
&rea. Remember to pop Infor· 
matlon off the stack as many 
times as you PUSH It on and 
note that every time you call a 
subroutine, the program's cur· 
rent IdcIresals PUSHedontothe 
stack. 

Letters A. B and C are in mem
ory location 3801H. A Is data 02 

(binary 000001"01, B Is04 (binary 
000(0100) and C I, 08 (bInary 

00001000). 
II you need more loops than 

you have registers. remember 
that the current value of • loop 
can be stored In memory white 
you perform other operations 
and retrieYed whan It is needed. 
For example. If you start a loop 
In the B register. you can store It 
and use the B register for anoth
er function. 

Later.)'OO can stora that Infor
mation and retrieve )'Our loop 
slatus; decrement the loop's 
value. store It; and again )'00 

can retrieve the stored Infor· 
matlon. 

Tha author wishes 10 expreas 
his thanks to Philip K. Hooper 
for his encouragement, and for 
his astute criticism of the soft· 
ware content 01 this article, as 
_II as to Stan Ockers for his im· 
provements to Babybug lor non
typists . • 

rtot. to T •• t 

• An upperlk>wefcaS8 character· 

Photo 3. Finished modll/catlona on the TRS-80 before cover Is 
re/nstall«i. Note the lour--conductor ROM cable that runs over top 
or CPU boa/d, and the authors lowercase modification switch at 
bottom. 
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oenerator circuit Is already part 
of lhe TRS-80, but no access has 
been provided. The Peripheral 
People (P.O. Box 52", Mercer 
Island. WA. 98040) offer free. ex· 

ton • _"",II ... 
C.II • oU._.h .. If .... 0 n., 

10 ••• 
ton ...... 0 ... 1 ... If ....... rt .. 

10 ... H ' 

~ .... be c_ ..... o .t .... 
.<~I. ''' ' wtu • •• 1 •• _. 

Doer_ ...... 'I ... 1 •••• 
Doc. __ ..... e ... Iot • • 
O.er_ ... ,100 .l ... 1 ....... 1< 
Doer_ .' .... DI ... 1 ....... 1. 
Do .. _ ...... K ... 1 ....... 1. 

1 ... _ ........ < .. I •••• 
I.er_ ....... e ... 1 •••• 
I.c._ ...... III. ... toto .... It 
1 ... _0 .... Dl ... to ...... It 

J_ '0 _ .,. loutl_ 
J_ •• _.,. locotl_ It ..... 

II .. 10 H. 
J_ •• _.,. locatio. 11 .... 0 

fl .. t. w. H. 

J_ • AI • • h. 41 ... "". 
J_ .... 1 .. lu 4to.""". It • 

...... 11 .. 10 ... 
J_ .... Ioth. Uot....," If ...... ft., t. "" .... 

!.oaI .100 u,,_I •• o ... It~ u 
111.'.,., 

!.oaI .100 .. ,,_1 .. 0 . wI.~ , ... , ..• , .... 
\,oM ...... <_I ..... wi" U .. 

I ... 1000. 
!.oaI .100 oc<_I .. o ..... ~ ~ ... u 

or _., I"" .......... 
\,oM oho .c<_I •••• wUh ...... _ .. 

of _.,. locatio. Dr. 
to .. ,ho .«_10 ......... ~ ...... _ .. --, l<><:a., .... 

callent Iowefcase cooverslon in· 
formation. Both hardware and 
software instructions .re In· 
eluded. and the conversion can 
be achieved with Just a lew ICs. 

~u~ =-«u~ tAU. l, ,," 

C' t.o !tI< CAl.L lit .... 

n~ ~ N 

" ~. .. ~< 

" ~~ 

" ~M .. ~~ .. ~. 

" ~< 

" ~~ 

" .e ~ 
ClLoIIa ,,-
Uu~ J, I, .... 

e t 1.00 IIa .(till, .... 

"* nH 

"* .II: l ." 

'Ok .ll:to:Z." 

Uh 
LD "'." 

" LD A, _ 

• UI "'.~ 

" UI •• c-u 

U LD A, (Ol ) 

"u~ Ul A.( .... ) 

LoooI .~. <_ ... .. of _.,. 10 ....... 
IlL .... h . M ••• _1000. " LD (W l) ,A 

LoooI .1'10 __ ...... of _.,. Ioc ...... 

Ill: .... h . ...... ,,_10.0. U LD (Ol) ,A 

t.o..t .~ • .-...... of .~. RL _.,. 
loco"_ .... h • _ . ,,~ UI (ML) ," 

LoooI oho ...... , ...... IIh "-

':re •• :LLoII>< 
I!I ... . _ 

Lo" .... Dr. .... Iat ............. ,,, .. 1l J... ... UI~,_ 

LoooI .h. Ie ... 1 .......... "-.,t •• f l 1.0 "" LD Ie ..... 
to .. ,K I •• 10 ........... , .. Mh LD I.N 
L_ .... C ... U ........ h.~U .... LD c." 
h ....... I ... t .............. ':re. 

f_ at IlL _.., locot! .... .. UI I, (n) 

01 . ........ un of ....... _10.0' 
wI.~ .... C ... 10 ••• U M < 

01 .h • .-..... of .... 0«_10 • • • 
wI<It. .... L ... lot •• " MC 

'tlSM .h ..... It, ... 1~ . "" IL 
... to ......... oho ... ct " 'UU WL 

'USI Ok ...... "'" t • • ho Af 
... 1 .......... ....... <1 " "'ISM ., 

'un ......... ',0 .. Ie'''' K 
... 1 .... ..... 0 ........ k " ~OK 

IU' , .... ..,. .wo " ". to .ho 
.tact 1." .... 111. ... 1 .... U _ n 

P'G' .1'10 top. ...... , .... t ..... 
... <k I~'" .... Ar ... 1 •••• " pop A' 

,op .h ......... "'" to ,ho 
••• "" ift'" .Ito Ie ... 1 •••• " -~ 

LoooI .... _.,. .......... of II. 
t •• o .ho _.,. louU_ DC; 1_._00 111. ... \Ie: ..... _ .. 
K, 1_ Mel>: 11 Ie _. ",.0 m .. ~" 

h • • _ft' Ie; 1_ N'" holt ...... 
41 ....... 11 no ...... "h gJJI, .. ....... ~ ~ 

... ~ .... if 11>0 ..... tI ....... " .n , 

....... If .11.. ...... II •• 1. _ • 

M' " ~. 

(Lx = Least Significant Byte. Mx :: Most Significant Byte. 
Nn = One-Byte integer} 

Table 2. These Instructions are alimit«i selection 01 the Z-80 
Instruction set; there are nearly 700 commands In tolal 
though the program can beelfectively created with iuslthese. 



P'r-CWtl Th_ 
8ngl.n __ r-ing Or-oup 
AI. aSICI 

ItOw tOO c.u 
.WBOo ,~........... 

IXCUKDtT 1'01:1'. 
TAl'll ,:VU WUllllOT 

DOUID A 'Cl.OAI)'. "ClAVE 
0It 'IT1'T'IM' OCl'OlAJlD. 

ONI-V " ., .. ,9'1:5 

111'1'1111.1 ..... Il10 ..... OMO. 

PUTV1EDl .. ..,'. _'1110 , to 
_, • .,.t-•• .., ..... t_ .. _ _ ... ,._~t.. ... II~ 
...... Ie JIo&'I'ted ............. r.obltloM, 
...... .,.:lty~h4n~ 
.................. ' .. , _..:1 ar.teo-,.. ... ~ _ .,. 
...... , __ .0 ..... 

CID!'9.I~ toJt .... '_ 

0Il:J. II: Dn KO It: .... 13 
GIf'tNottTll!: "'''''Tt: 
l:t ... ~ Cc:JIoW>Nf'f -..-H_'-. ,.. .3161 

I. 1!IIIlIJIIIfI III" T..c'! ~} 

Remel RFD 4GDOIS" 
Floppy Disc Dri., 
Double Ih' ,"ragel 
Doubl .. idod , , , 
Dooble denslty ll 

" 

.' 

THE 
BL . 

Do your TAS 80'S limitations a sour note? Our lull line 01 
business-oriented sohware can change that tune. 

They're easy to use, modu1arty designed, and superk>rly 
documented. giYtng you ",rsallhty and oop/1lstlcatlon of a higher 

scale, at a price you'll stng about. 
So wrtle and we'll send you the score, 

Rem.,100DB 
IfYOM'V. been looting lor l 
rlss I.,enstv, ftopp, dtsc 
drtw •• but nol wl nting t. 
sa crtU" qua lity-

~ .. 

YOllr lelrc h Is overl $525--_ $395 

SIRIUS 80+ 
TIM: ,..,,,1 
,U HlIllIo, 
roI' TIIII·IO ' .---...... ~ .. --• Wln.;.o ..... 

~ , ' .. - -= 
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STYLE 

Why write software when you can use the 
inbuilt Level II assembly language subroutine! 

Inside the ROMs 

Bruce E. Stock 
53733rd Ave. South 
Sflfll/lfl WA 98'~ 

One of the more lasclnatlng 
aspects 01 owning a Level 

II TRS-80 computer Is knowing 
that burled within It are over 

twelve thousand bytes 01 lovely 
machlne-languaQ' routines just 
waiting 10 ease the load 01 the 
intrepid assembly language pro
grammer. This fascination has 
caused me to spend hours paI(. 

ing about In listings, following 
chains of subroolines all over 

~, .... , = fiON 

memory, to l ind some of the 

more immediately useful sec
lions 101' my own assernl)ly Ian· 
guage programs. The search 
has been In turn frustratlng, In
structive, and rewarding. In this 
article , hope to Share the re

wards, whlla keeping the lrus
Ir81100s to a bare m inimum. 

KeyboI;rd RoutlMl: 

The keyboard routines are a 
good start ing point. Lal's begin 

with a top level routine for Inpul
ting data Into a program, This 
routine Is one slep removed 
'rom the INPUT command In BA· 

--18831< _ . ....... _. 11M. o.t. __ 14SIC _ .... _ 2" CIW ...... 
_~ ...... ,,1'IIt: dO.- HI.. _010 ___ 101iB • .-..... "" .. 
__ ..... ~. ......, tIMI M , HI.., CIt. 

:If'H s..... .. ,8831<. .... ...._ -
."......, ..... -
~-ant< 'n",,,I0 __ 01 ... ~ O on ... _ ~...., _ PI_, ~""' ~ cllOloe-

o.eyoo..,a '. toOl. Usn u. DE. 
O'OH AH • .",OH. __ C z OHa/t>I>O.C ~ l" _IC. U ... "'F. HL 

Hl.,k>MO "'_CHlI. ... ,-ry'lOQ 
.DN1 Ptocu ... OOC...... SoN I •• ,. 

""""'* ItI\O bIfI¥'I. 

Table 1. Keyboard Routine SUmmary 
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SIC. The entry point 01 the rou· 
tine Is at 1BB3H CaU addresses 
are gl ... en In I'I8xadectmal}, A call 
to this location results In a quu· 
tlon mark on the screen, 101· 
lowed by a space. The operator 
Is now Iree to Input data, which 
Is placed Into the BASIC Input 
buffer, A3 11'$ typed, the data 
also appears on the screen and 
you can backspace to correct er· 

''''''. 
Tennin.te the Input by hitting 

the entry key. When the routine 
returns, the HL regIster pair con
tains one less than the buffer 
stan addrua, 

Now that the data Is In the 
buff8f', how do you get at It? Exe
culing an RST 10H (Restart 10H) 
Instruction ad ... ances the HL 
pointer to the IIrst character en
tered (skipping any spaces), 
lOads the character Into the A 
register and sets the carry flag 
to Indicate whether the char· 
acter Is numeric (e = 1) or 
alphabetic (C=Oj. Each RST 
lOti executed loads the f'IfIxt 

character Into A (again, skipping 
any spaces) lor you to process. 
When the RST 10H returns a 
...alue of zero, you ha ... e reached 
the end of the entered data. II 
you don't want the question 

mark prompt prlnled al the 

beg inning of the routine, enter it 
at 361 H Instead 01 18B3H. 

Suppose you don't want a 
whole buffer fuU 01 data, but on
ly a single keystroke (I.e., IhelN· 
KEYS type function)? A caU to 
049H returns when a key has 
bee" hit. The A rogister contains 
the character. 

In many cases, you will want a 

routine which returns Immedl· 
ately after checking the key· 
board, even II no key Is punched. 
In this case, call 028H. This rou· 
tlf'IfI will return Immediately with 
A = 0 II no key Is pressed at the 
Instant Ihe routine IS called, or 
with A equal to the correct key 
code if a key Is depressed. 
Neither of these routines dis
plays the character entered. II 
Ihe character must be dis· 
played, use one 01 the rout ines 
In the 101lOWing section, 

The last keybOard routine to 
be discussed takes a decimal 
number in from the keyboard 

and returns with the equi ... alent 
binary .... Iue In the DE register 
pair. This Is a ... ery handy routine 
when the inpUI needed is a deci· 
mal Integer between 1 and 
65.536. The rout ine used fol· 
lows: 



- ~" - COMMt: .. , - ~1 WW " "~ .--- "' .., CO "" :II OAU ""~ 
._put-- co I,J ,8 OAU ,.~ . ,",,~ --~ 

"" lII~' 5&~ -- -- XI ' 0 4F SI ~ - U ~ ~ ~ 

ra"" 2. An enmpl. 01 the use 01 the message routine. 

c,o,LL 18&:111 
AST lOH 

<:AU. ' ''''" 

The I lrst instruction gell the 
data Into the Input buller. The 
second .d .... nces HL to polnt to 
1M IIrst charsetM lnat WAIl fino 

lered. The l.sl processes aU en
tentd digits into" binary value 
which Is left In DE. The three few

tifMS taken together use the A, 

DE, and Hl registers. 
Table 1 lummtrUes the key· 

board rout ines. The Remtrks in
dicate which register, are ulll
!zed by the called rout ine. You 
shOuld save theM registers if 

your program Is . 'so us ing 
them. 

""'- ........ 
The next series 01 routines 

deals with gelling date onlO the 
screen. We begin at the lop 
again with. routine that prints a 
whole message on screen. LIIW81 

II uses this routine to print the 

MEMORY SIZE mesa.ge, as 
welt as several others. To use 
this routine you must have a 
message stored somewhere In 
memo<y. 

The messaoe Is s string of 
ASCII characters and must ter· 
minate with a byte containing 
zero. It may also contain contrOl 
codes or graphics codes, but no 
Quotation marils. FII'1I, the HL 
reglst&/' must be loaCled wllh the 
address of lhe 111'11 characlef of 

forth In the message, II Is pos
sible to format a complate dis
play with a single call . 

Now, let's display a single 
ch/uact&/, at a time. Suppose 
that 049H has been called to get 
a character In from the keyboard 
and now it must be displayed on 
the screen. Call 32A.H. This rou
Une will take what ...... is In the A 
ragisler and prinl il on lhe screen 
wi\l\out disturbing data in any of 
the other regist8f'S. The rouUne 
at 033H does almost the same 
thing, but it disturbs the DE reo
ister pair. These routines ara 
good for many functions, for ex· 
ample, to shIN to thlrty·two (32) 

charact8f'S per line, JUSI load 
17H Inlo the A reglsler ,,00 c.l1 

32AH. 

The last screen rouline is 
short and sweet. A call to lO9H 
clears the screen and sends 
hOme lhe cursor. The cursor 
may be turned on or 011 by load

Ing OEH or OFH, respectively, In-
10 A, followed by a call to 32AH. 
The screen roullnes are sum
marized in Table 3. 

CaaMtta Rout ..... 

Since Level II has a nice com
plement of cassette-relaled rou
lines (CSAVE, CLOAD, INPUT I , 
elc.), II may seem unnecessary 
to go Into more here. However, 
the routines described here al· 
low Input and output formats to 
best suit the situation. They can 

the message. Then a call 10 be used to improve the efllcien-
28A7H dOes lhe rest. cy 01 data slorage, or, as I have 

Table 2 shows how it is done. 
In Ihe example, the message 
" YOUR MOVE" Is bel~ output 
10 prompt an Inpul to a chess 
program. The processing rou· 
line following the ,B83H call cIe
codes the move input. The pow· 
er 01 this call should not be over· 
lootIed, since, by Including car· 
rlage returns, tab codes and so 

done. they may gen8fate tapes 
that can be read by lhe BASIC 
SYSTEM command. 

First lurn on the cassette ITII> 

tor and record lhe synchroniza· 
tion pattern. This is done with a 
call 10 284H. The synchronlza· 
tion pallern consis ts of 256 
zeros, lollowed by a single byte 
containing the value ASH. Now 

that the motor is running and 
the sync Dattern is on tape. 
recOfd some Oata. Load the byte 
to be recorded into the A ragis· 
ter and call 264H. When the final 
byte of data has been recorded, 
a call to t F8H turns olt the cas· 
selle motOf. Be wary 01 doing 
too much dala processing be

tween outpul of data bytes, 

since Ihe delays introduced 
could foul up lhe synctltoniza· 
tlon when Ihe tape is read back. 

To read In dala which hn 
been written on tape requires a 
cali 10 293H. This routine wil l 
turn on the cassette motor, read 
the leader until the ASH aync 
byte ia found, print two aster· 
Isks In the upper right corner 01 
the screen and then return. The 
following oata can now be read 
a byte at a time by repeated 
calls 10 235H. Again, don't 
spend 100 much time process
ing bytes between calls 10 235H, 

or you may lose synchroniZa· 
tlon. When all data has been in
put , a call to 1 F8H will tum the 
motOf alt. 

It the idea of blinking the right 
asterisk appeals to you, each 
call 10 22CH will reverse Its 
alale, on to 0 11, or all lOon. (The 
CLOAD and SYSTEM commands 
blink the asterisk each time a 
BASiC statemenl is read In or 
each t ime the checksum value Is 
verified.) 

Note that 1111 1M molor eon
Irol rout ines described above 

are intended lor use with the 
casselle plugged into the key· 
board. not Into the expansion 

00'. 
Table .. summarizes the cas

sette rout ines. 

The use of these routines 
should considerably slmplily 
the I/O sections of your nexl pro· 
gram. Bear in mind, how .... er, 
that all this does not come tolal· 
iy free. Most of these routines 
use pointers 8net buffers which 
reside within the area of RAM 
dedicated to BASIC. As a result , 
you can 'I locale programs in ad· 
dresses below approximately 
43OOH, or you will disrupt the 
pointers. Also. several of the 
routines have additional fea· 
tures beyond those described, 
so, II you deviate signif icantly 
Irom the examples given, the re· 
suits may be confusing, 10 say 

the leas!. Lastly. since the BA· 
SIC stack is used, the MEMORY 
SIZE cannot be set too low in 
value, or Insuffic ient stack 
space will result . 

These few restrictions are a 
small price to pay for I/O Ihat Is 
nearly as e.iJY aiJ UiJing PRINT, 

INPUT. and INKEYS. With Ihese 
routines availabie, the only real 
woi1l remaining is to decide 
which 01 the programs you·ve 
been putting 011 witt be the 
IIrSI you' ll write Incotporat lng 
them . • 

o.n.r_~OUI",,1OWI"'* ............. _.0 __ _ 
...... ,_ ... '" DO 0..0 M . 8C. DE. 

,"'" -- ___ C ...... IO_ 

Taole 3. Summary 01 Sereen Routines. 

OU , ...... 

wr_ "'" 10 _ . 
r_ott_ ___ 1ocIo ... IIyt'C tit .... 

, ...... 
....... 14F ~ .. l!I6 _"'" 
-~-itrM_ boO .. ... 

r __ ..... s-,..c:.A!.f, 0..0 

~ 
.......... ...... ...,.., ... ... ....... ... F 

-" 
Taole 4. Summary of Casselle Roulines. 
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HARDWARE 

A real work, real time 
application project for handy 80 owners. 

A Home Brew Interiace 

C.R. Vine. 
27 Ventnot Way 
Ottawa, Ontario 
Canada K2JI M2 

Alter becoming the proud 
owner 01 a TRs.BO system 

in April of 1978, I soon realized 

that the Level l, while an excel
lent leaching aid 01 the BASIC 
language, left much to be de· 
sired wh&n It came to making 
my computer more than lust an 
expenSive toy. After waiting a nx
iOusly lor several months (due, I 
suppose. 10 the extremaly heavy 

demand), my Level II arr ived and 
was In8181180. 

Now I could really make my 
" toy" earn Its keep, or could 11 
Yes I could, prOViding I put out 
another $439 (canadian) lor an 
expansion Interface. But wait , 
all that would give rna would be 

a real -l ime clock, mlnl-disk con

Irollers. cassette and line printer 
controllers and " space lor an 
additional PC board" (10 add 

whatever). according to Radio 
Shack advertising. What about 
my home climate control. model 

railway contrOl and other appll· 
cations? 

There had to be another way, 
and I hOpe that after reading Ihls 
article you will agree with me 
that theta Is another way, per
haps even a better way, at least 
lor hobby use. 

Introduction 

This article will describe an In· 
terlace unll for the TRs.80 Level 
II that will provide the fo llowing 
features: 
1) An Interlace board to the 
TAs.«) Itself. 
2) An output board haying up to 

16 &-bIt parallel output ports. 
J) An Input board having up to 16 

&-bit paraliel input ports. 
<4) A TTY Interface board . 
5) A home cli mate control 

system. 
6) A model railroad speed con· 
trOI system. 

I would like to point out here 
that I am no eKpert In electronic 
circuit design . tn this article, 
most 01 the clrcullS have been 
previously described in other 
books and publications, In
cluding Mlcrocomputlng. I have 

81 • 80 MlCfocomputlng, MarCh 1980 

merely put them logether In one 
package as simply and as eco· 
nomlcally as possible. However. 
the clrculls have been tested 
and do work; in lact . they are In 
dally use. 

To enable novices to under· 
stand the workings 01 the Inler· 
lace unit I have arrowed per· 
tlnent l ines In the ligures to 
show the directional !low of 
data on that partIcular line. 

The unit has been buill on live 
separate PC boardS (eKcluding 
the power supply). I use the term 
PC boards loosely. as theSe 
boardS were handmade, and on· 
Iy the c ommon lines such as 
data buS, aOOress bus anO 
power l ines were etched; other 
lines such as enable lines were 
wired. 

Edge card connectors used 
were 01 the 62-pin type since 
they wet's the loo.st eXp8l'ls lYe 

and most avaliable at the lime; 
consequently, pin connections 
given ara for these 62-pln vari· 
ety. Others such as 44 pin could 
be used proyldlng they have 
enough pins to accommodate 
all tines entering or leaving the 

board. The ecIQe card cannec· 
t~ were mounted on a piece 01 
wood and tlke-numbered pins lor 
the +5 V, ground supplies, the 
data and the address lines were 
multiplied from one connector to 
tile next. 

I strongly recommend the use 
01 sockets for alllCs. as trouble
shooting Is made so much 
easier il you can simply replace 
a suspecl IC to localtze the prob
lem. To emphasize this point. 
when Ilirsl plugged In the Inter
lace board. I had problems on a 
new IC. which seemed to work. 
OK on stalic bench tests but 
lalled In the unit. By simply eK' 
changing two ICa, the problem 
was localized In minutes. In ad
dition. don't forget to use _01 uF 
bypass capacitors on about 
every lillh IC. 

Interface Board 

To allow lor eKpanslon. I de
cided to use 7<4lS367s to buffer 
all signals coming from the 
TR5-aO{see Fig. 1). I Initially buf· 
fered the data bus In both dlrec· 
tions. but lound that this caused 
problems because the Interlace 



unit bus Is, In effect, parallel 
with the Internal TRS-80 bus, 
and each time an Input to the 
Z.ao processor Is effected (e.g., 
from rTlflmory), It also Inpuls 
from the inlerface unit. 

Since the Interface unit dala 
bus had no signal on II, the buf· 
fers Interpreted this as a high (or 
a 1). This high caused errors 
because at times It was trans
ferred to the Z-SO, overriding the 
low (or 0) that should have been 
there. Therefore, In the final 
design presented here the data 
bus is buffered In one direction 
only- out to the Interface unit. 
Unfortunately, this results In 
two data buses In the interface 
unit: one In (not buffered) and 
one oul (buffered). 

This type of arrangement Is 
not uncommon, of course, and 
presents no problems, except 
lor some additional wiring. Buf· 
fered lines are denoted by the 
" B'· following the line designa
tion (e.g., D6B means that data 
line 6 has been buffered). 

The Interface board Is oon· 
nected to the TAS-80 by means 
of a 4O-wlre cable. At the TR5-80 
end an AMP PIN 88103-1 card 
edge connector (or eq ulvalent) Is 
required . At the interface board 
end I chose to cable directly to 
the sockets holding the ICs. 

This has presented no prob· 
lems, but connection could be 
made to the interface board 
card connector If desired (If 
enough pins are available). 
While two zo.wlre ribbon cables 
wou ld seem des irable and 
easier to connect on the AMP 
PIN 8810301, my un it works sue· 
cessfully using regular 4O-wlre 
cable about 12 Inches long. 

The Interface Board Itsell can 
be described In four separate 
sections: 

ChUa Bus Buffers. The data 
bus (00-07) Is buffered by ICs a 
and b. As mentioned earlier, on· 
Iy data to be output Is buffered; 
Input data Is presented directly 
to the TR5-80 without buffering. 
The buffers are enabled by IC g, 
which provides a low signal 
whenever the OUTB or WR"B 
control lines go low. To avoid 
overloading these buffers, no 
more than 40 output ports 
should be used unless addl· 
tional buffering Is provided. 

Address Bus Buffers. The ad· 

dress lines (AO-A 15) are bulfered 
In much the same way as the 
data lines. The bullers are 
enabled by IC h on receipt 01 a 
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four control lines OUTB, WAB, 
INB, ROB. 

Control Lines. The remaining 
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lines from the TRS-80 are what I 
reler to as control lines. Once 
again I chose to buller the con· 
Irol lines that are output from 
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Fig. I. Interface board. 
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the CPU; the one input line, INT, 
Is not bYliered. I decided not to 
buffer Ihe WAIT, fEST and 
SYSRES lines, since I could fore
see no use for them In the near 
or even distant luture; however, I 
wired them to the Interlace 
board Just in case, so they could 
be buffered il desired In the 
same way as other lines. 

The control lines are buffered 
by ICs e and f . Note that there 
are three GND l ines. These 
should be connected to the GND 
of the Interlace board power 
supply. The line connected to 
pin 39 of the TRS-80 edge con-

• 
" 

" 

-.-. .n 
.n 

... .,. ... 
". 

1 UI 

• UI 

., 0uT1iL0 oS 

nector warrants mention here. 
In the Level I manual (page 

228) this line Is shown con· 
nected to + 5 V In the TR&-80. 
Prior to haYing my Leyel II In· 
stalled, this was, In lact. the 
case; however, after the installa
lion 01 the- Level 11, 1 noticed that 
the tand to pin 39 had been cut 
and pin 40 had been strapped to 
pin 39, making pin 39 a ground 
tine. 

Since I do not know the state 
of other units with regard to this 
pin, I recommend that this pin 
not be wired. Of the nine control 
tines wired, only two are used by 

-. 
" 

" 
" 

.. 
" 

circuits described In this article 
-the OUT and IN lines- how· 
9YtH' . the board has been de· 
signed to allow for the easy ad· 
ditlon of memory and an Inter· 
rupt board at a later date, which 
require the additional control 

lines. 
Output and Input Port Initisl 

Sa/ftClors. Whenever the TRS-80 
executes an Input or output 
(port) Instruction, the port ad· 
dress Is placed on the lower 
eight bits of the address bus 
(AO-A7). At the same time, the 
OlJ'TlIUne (on an OUT Instruc· 
t lon) or the TJil'B' line (on an INP 

" 
.. 
• 

" 

" • 

" 

.. 
" .. 

.. .. 
" 

" 
" • 

." • 

• , 
• 
• 

OU'''''T 
I'O~ T 0 

" ... , ", 
, • 74 0 4 

... '.'H 
Vc( • • , ~ , 

.~C •• , M ,. 

'(t "~ l' 

GNO · . , . '1 
GMO ' • • ~ , 

GNO ' " . " 

" TO T f~ ..,UO 

" 

Fig.2. Eigh'·bit parallel outpu, por' board (only ,hr68 ports shown). 
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Instruction) Is enabled. The In· 
put or output port Initial selec· 
tors (IC I or j) are selected by 
these lines. This causes the high 
four bits (A"·A7) to be decoded 
by the selected IC I or j, which 
are 74t54, four Une to 16-lIne 
decodet"s. 

Th$/)utput of the 7415418 us
ed to select a particular Input or 
oolput board where the final 
port address Is decoded. Thus 
using this configuration, up to 
16 Input and '6 output boards 
could be selected, providing ad
ditional bullers are used. 

In the design presented here 
only one Input and one output 
board Is used. each one contain
Ing ports 0-'5. To select addi· 
tlonal boards, simply use the 
proper output from the 74'548 
to select the desired board (e.g ., 

10 select ports 16-31 . the oulput 
from pin 2 of the relatlye 74'54 
would be used) . 

Output POft Bo.rd 

The output pon board (see 
Fig. 2) proyldes up 10 16 &-bit 
parallel output ports. In my con· 
figuration I have used ports 0 to 
8, since this was the physical 
limit of Ihe size of the board I 
have ayallable. 

The board Is selected by the 
bUTSELO line from the Interface 
board . Th is enables IC ma 
74154, which now decodes the 
four bits presented to II on the 
AOB-A3B lines. 

The output from IC m Is a low 
on one 01 the 16 output lines, 
corresponding to the binary 
Yalueof lines AOB-A38. This low 
Is Inverted and subsequently en· 
abies a pair of 74LS75 quad 
latches. The data on the OOB· 
D7B bYs Is now latched by the 
74LS75 quad tatches. The true 
data Is now hetd by the latch and 

can be usedlto control ext8fnal 
deYlces. The use of the edge 
card connector pins Is left to the 
discretion of the user. 

Input Port Board 

The input port board (FIg 3) 
operates In a similar fashion to 
the output port board. The Input 
board Is selected by the rn"S'm 
line from the Interface board, 
enabling the 74154 to decode 
the final port address, accord· 
ing to the data on the AOB-A3B 
lines. The output from the 74154 
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(IC 0) strobes the selected Input 
port (IC n), and the data present 
on the Input Jines Is transferred 
to the data bus. Again, due to 
physical limitations, my board 
only has nine Input ports. 

Either 74L$367 or 74LS368s 
can be used as the Input port; 
the pinout lor either Is Identical. 
The only difference is that the 
74LS368 inverts the data pre
sent on the Inpuilines, whereas 
the 74LS367 does not . This can 
be useful. 

Imagine a port (x) with 
74lS367s and only one input, bit 
0, Of! that port being uSed . Per· 
formino a y ::;: Inp(x) instruction 
will result In y having a value of 
254 or 255, depending on 
whether the input Is high or low. 
The other seven inputs are seen 
as high by tha TAS.aG. 

However, if 74LS368s are 
used, then tha highs on bits 1-7 
will be Inverted and seen by the 
TAs-acl as low 0( O. Consequant
Iy, y wilt now haVila value of Oar 
, . This does make programming 
a little easier. 

Now thai we can Input and 
output to tha TRs-acl, a whole 
naw WOfkt has opened up! Tha 
following are three 01 the uses 
thai I have successfully tried to 
data, obviously there ara many 
more. 

TTY Inl..-factl 

Shortly alter completing the 
Interface board, I purchased a 
Model 33 at almost bargain· 
basement price (even In our de
valued canadian dollars!) from 
a local dealer at a clearout sale. 

I constructed the TTY board 
(see Fig. 41 In a couple 01 even· 
Ings. lt uses a popular UARY, the 
AY-3-1015, and was selected pri. 
marily becauS8 ollhe sIngle 5 V 
supply required. O1her UAATs 
would probably work lust as 
well. Whichever UART you pur· 
chase, I suggesl you obtain a 
copy at the specification 
sheets, as many variations are 
allowed (e.g .• parity, number of 
stop bits, number 01 bltSlehar· 
aeter, etc). 

To IIsl the numerous varia· 
tlons here would be too lengthy; 
however. the clrcuil as shown 
will run a Model 33 Teletype at 
110 baud. 20 mA current loop In 
half duplex operation . No pro

gramming Is necessary to con· 

Vilrt the serial data to parallel or 
vice V8fsa, as this Is done by the 

UAAT. 
The 555 timer circuli supplies 

clock pulses al 16X tha desired 
baud rate; therefore, the clock 
frequency IOf 110 baud Is 1760 
Hz. The actual serial data Is 
transmitted to and received 
from the TTY by the two 4N26 
optical couplers and Ihe 2N2222 
transistors. These couplers pro
vide alectrlcal lsolation between 
the TTY and UAAT. 

At the start of any program 
that will Input ·or output data 
through the UAAT, sn OUT 11 ,0 
instructIOn should be used to 

" " 

" 
~ 

• 
" 

M 

" 
.. 

reset all Internal UART registers 
and lIags to O. 

To Input data Irom the TTY, an 
INPS, (x) Instruction will enable 
the ~.o line (status word 
enable). If bit 1 is a 1, the DAV 
(data available lIag) line will be 
high, Indlcall~ that the UAAT 
does, in fact , have data to input. 
An INPIO(x) witlanable the ~ 
line (received data enable) and 
will result in the data being 
placed onto the data bus. 

Following this, an OllT 10.0 

should be executed to enable 
the RDAV line (reset data avail· 
able Ilao). Obviously, to ensure 

, " , 
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, 
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, • , 
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, 
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· 

that no Input is missed. these in· 
structlons shou ld be contained 
in a loop, wllh a branch out only 
when a character Is read. 

To output data to the TTY an 
INPS,(x) instruct ion will again reo 
sutt In the status word being 
output on the data bus. This 
time, however. we are Interested 
In bll 0, which will be Ihe TBMT 
lIag (transmitter buller empty). 
tllhe T8MT lIag Is • 1 then the 
data may be- output to the UART 
lor Iransmission. To do this, an 
OllT9,(lc) Instruction Is required. 

Note that during transmiS, 
slon from the UAAl the EOC Une 
on pin 24 goes low. This keeps 
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Fig. J. Elght·bit parsifal input port board (only thfH ports shown). 
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FIQ. 4. TTY Interlace. 
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1 

the output from the 7400 high, 
which prevents the UART from 
seeing the transmilled char
acter on the receiver side (pIn 
20). 

Three other flags are output 
on the data bus : the OR 
(overrun). FE (framing error) and 
PE (parity error). These can be 
checked by software if reQuired, 
but this is not absolutely naces

"'Y. 

Home almal. Conlrol. 

Programmable Umers that 
will turn down Ihe thermostat 
selling at night are available, 
however, the cost 01 two more 
thermostats Is even less, and 
besides that , It gives your 
TRS-80 something to do while 
you are working l 

'--- -; 

, 

= r(Q ... 
• . 

~:"'" I. 0.0 

I 
Ji' "II 

"0 '~ ,.nn 

[' n 

'0 '" ,r--

puter, by disconnecting the 
plug. all three thermostats are 
automallcally enabted (see Fig. 
5). (Thera's nolhing worse than 
t rying to tho; a program bug when 
you can't see the monitor for the 
Ice crystals!) 

The triac- I used ooe from my
junk boK. as the voltaga and cur· 
rent demands are min imal 
(check this on your unit)- turns 
on the lurnace as the thermo
stat used to do. The triac 15 
turned on by a simple circuit 
consisting 01 a LED and an LDR 
(light dependant resistor). which 
I bought at Radio Shack. Of 
course, theselwo Items must be 
enclosed in a lightproof con
tainer to be etlecllve. 

Fig. 5. Furnace control. 

My house has three levels, 
and so a thermostat on each 
level Is enabled by a signal from 
an output pen under program 
control. As a safety feature, I 
ha ve wired three outputs 
through a plug and socket 
arrangement, so that in the 
event of a failure of the com· 

To provide a means of keep· 
Ing time In the computer, l used 
a one·mlnute pulse from a 
digital clock (which I had buill 
some time ago) connected to In
put port O. The clock itself is 
driven by a 160 kHz crystal, 
which Is divided by a number 01 
binary counters (7493s) con
nected In series to produce a 
one-rnlnute pulse. The Input port 
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00005 I ······ · ······ ····· TTYOPI • •• • •• •• •••••••••• 
00010 ITTYQPI ALLOWS USE Of" A REG UL AR TTY IoIITH THE 
00020 ITRS-fIG, THIS ALLOWS DI RECT USE o r 1.LI5T A"D 
060 30 J1.PRI~T CO tUtA.'1 DS , IT RES I DES AT 7rDO( H) IoIHI CH 
00040 l iS THE ADDRESS ( 32S120 ) THAT MUST B£ A"SW£R£D 
00050 JI~ RESPO~S £ TO - MtKORY SIZ["l - , A,TER 1.0 AOI~G 

00060 I A - / - VIL1. 1.~ AO TH£ OCB (A026H , A0 27H) VITH 
0007 0 .THE ·START- ADDRESS A.'i O lULL THEN JUMP TO 
00080 'BAS IC 

7f'OO 
n oo Oloe 

2 11 07'1" 
222640 
2 12 AAO 
36410 
C3191A 

00090 
0 0 I 0 0 
00 II 0 
001 20 

7'FOOH 
(l1).A 

HL" START 
U0 2t:H>'H1. 
HL,,402AH 
(HL ).6.11 
IA I9H 

7,-02 
7,.0 5 
7F"OS "",. 
""'0 ".10 
7F"1 I 
7TI3 
7F"1S 
'TI8 
7P'19 
7F"1 C 
7f'1 F" 
7'-2 1 
7,-22 

" 

0 0 I JO 
00 146 
OO I M 
00160 
00 1'70 START 

ORG 
OUT 
LO 
LO 
LO 
LO 
JP 
LO 
CP 
J R 
CALL. 
RET 
CALL 
LD 
CP 
RET 
CA1.L 
RET 
CALL 
OUT 
DEC 
RET 
LO 
CALL 
LO 
CALL 
LD 
RET 
PUSH 

•• C 

'''5 

n :oo 
2 0 0.11 
C02f'7f" 
CO 
C026 7F" 
007[05 
HOD 
CO 
C02 f'7r 
CO 

" 1'lZ.AI 
CRLf' 

QPCHAR 
A,,(! X· S) , 
N' 
CRLF 

71'26 C03E7'1" 
7,-29 0309 
7'1"28 0035 05 
71"2£ C9 

OPCHAR 

liD 1 B O 
00190 
002 00 
00210 
0 0 220 AI 
002J O 
002.1111 
00 250 
00260 
002'70 
002BO 
00290 
OOlOO 
OOl l O 
00120 
OOlJO 
00340 
00150 
0036 0 
00:)70 
003BO 
00390 
00 .11 00 
OOAlO 
00 .11 20 
OO.llJO 
00.114 0 

CKTBI'lT 
(09).A 
(I X. S) 

7r2,. lEOO 
7r31 C0267 F" 
7'1"3.11 3£O A 
7'36 C026 7r 
7'1"39 003605.110 
1t 30 C9 

CRL F A.13 
OPCHAR 
A. 10 

'JPCHAR 
UX· S) .6.11 

7'3£ ,.5 CHTBI'IT .F 
7'F3F" OB09 
71".11 1 £:60 1 
71"43 ,.£0 I 
7'-.115 20'1"8 
7".117 "1 
7".118 C9 
7'1"00 
00000 TO TAL 

CXTBHT 
1PC HAR 
CRL'I" ., 
START 

7'1"3E 
7r26 
7r2r 
7F"19 
71"10 

00.1150 
ERRJRS 

Is continously monitored for a 
change In state. Other methOds 
could be used, e.g., e FOR·NEXT 
loop or a 555 timer circuit If you 
are not too concerned about ac· 
curacy. 

MoeN! Raltway SpMd Control 

The speed control shown In 
Fig . 61s a simple digital to ana· 
log cooverter circuit. Willi bit 3 
low, the output of the converter 
circuit Is low, hence al and 02 
are turned off. Wllh bit 3 high, a 
voltage Is presenled to Ihe base 
01 aI , turning II and 02 on. The 
exact voltage Is determined by 

Ihe bInary value of bits 0, 1 and 
2. The output vollage appearing 
at Ihe emlner of a2 Is Incre· 

",0 
CP 
JR 
pop 
RET 
'" 0 

A.COC) , , 
~t" CKTBMT·1 
.F 
7'1"00H 

Program A. 

mented In eight steps by decr. 
ment lng the binary value of the 
lour Inputs to the 7406 (bIts 0-3). 

Perhaps the easiest way to 
explain Ihls Is by saying Ihal 
with a value of 8, a l and a2 are 
off and with a valueol 0, they are 
full on. Thus, the train Is stopped 
with a value 01 8 and runs at 
liS fastest speed wllh a value 01 

o presenled to the convert8f clr· 
cult from the oulpul port. For 
values between Oand 7, the train 
runs at a correspondingly 
slower speed. The actual vol· 
tage Is Irom aboul 6 V, which Is 
the lowest voltage that most 

H().scale trains will run at, to 
aboul 11.5 V (assuming a 12 V 

supply). 
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'REStT UART 
IADOR 0 '1" TTYOPI 
II~TO DCB 
IC HAR COUNT AOoR 
J1.0AO , Of' CHAlV LU £ 
' JP T.J BASIC 
'CHAR TO BE O/P 
ICX I ,. CR 
JJP 1'1" ~')T 

ICR·Lf' ROUT I ~E 

JCHAR O/P RJUT l r, £ 
'La I JF CH AR 1.£'I"T 
;CK I t CRL f' ~ E EO EO 

IRET I,. 1'lOT 
; CR·L'I" ROUTl~E 

I CK I f' TBI'IT 
JJ/P CHAR 
J ott: CHAR CJ 1.t.JT[R 

ILOAO cn 
I O/P CHAR 
11.0AO Lf' 
I O/P LF" 
J RELJ AO CHAR CJU.~TER 

I SAVE CKAR IN A 
;I/P UART f'1.AG S 
ISTRIP OFf' T8MT 
ICIC l'F I'lT 
IJP 1'1" ,.,OT 
JRES TJRE A REG 

Softw.,. 

11 you decide 10 build Ihe TTY 
Inlerface board, the follow ing 
programs should greatly en· 
hance the capabllilies of your 
computer. 

Programs A and B allow the 
use of the resident TR5-80 LliST 
and lPRINT commands with a 
model 33 (or similar) TTY and the 
TTY Interface board previously 
described. 

The TRs-80 is designed to pro
duce hard copy on a line printer 
through a memory mapped 110 
port al address 14312 (37E8H). 
The software routines neces

sary to permll this function are 
continued w ith in the BASIC 
ROM. 

I first thought thaI 1 would be 
able to use Ihese routines by 
decoding address 14312 and wlr· 
Ing the UART circuli to it . 
However, I found I hal the ROM 
routines do nOl lssue a line feed 
command, 8tthe end 01 a line 01 

print only a carr iage relurn com
mand Is Issued. Obvioully tha 
Rad io Shack line printer auto
mallcally line feeds whenever It 
receives a carriage return. A 33 
TTY does not! 

With the help 01 the ASM 
monitor I eventually l ound ttle 

answer. 
On power·up Inil lalizallon a 

number of addresses in RAM 
are loaded with Information 
used by the BASIC interpreter. 
Two 01 these addresses 16422 
and 16423 (402SH & 4027H) are 
loaded with the entry point of 
the li ne p rlntel output rou· 
tlne- 1421 (058OH). By providing 
my own TIY handling routine 
and dlrecllng the BASIC Inler· 
preter to it by changing the can· 
tents 01 16422 and 16423, Itle 
TRS-80 can output to TTY rather 
than to I he line printer. 

Programs A and B do lust 
Ihal. Program A Is the aclual 
assembly language program 
which I produced using the Ra· 
dlo Shack Editor Assemblef. It 
generates a line feed whenever 
a carriage return Is performed. II 
also generates a CR and IF 
when 64 cllaractera are printed 
on any line, thus the hard copy 
looks exactly the same aa dis· 
played on the monilor. 

II you have the Edilor As· 
sembler program, I recommend 
producing program A and mak· 
ing a tape copy of II. Simply load 
It using the system command 
and enter a "r' . This loads the 
pointer addresses 16422 & 16423 
and relurns 10 BASIC. 

Forihosewhodo not have the 
EditOf Assembler, program B Is 
provided. This Is a BASIC Ian· 
guage program which POKEs 
the machine (or assembly) Ian· 
guage program Into high memo
ry. Once POKEd, Ihe BASIC pro
gram can be deleted and Ihe 
TTY handler program will remain 
in high memory until power Is 
removed. 

Two versions are shown: one 
for 4K and one lor 16K. Remem· 
ber Ihat whatever method you 
use, Ihe memory size must be 



MANAGEMENT SYSTlMS SOFTWARE 
ANNOUNCES 

TWO NEW auSlNlSS PROGRAMS fOR THE SMALL IU!ilNESSMAN 
BY 

IEROME S. OSTERVOUNG, rH.D. 
RENO'WNED BUSINESS EDUCATOR AND AUTHOR or 5 BUSINESS TEXTS 

'PAOI'OA~A CASH_f'LOW ST"TII!.MENT- 'LEASE·PURCHASE OE:CI810N 
FORECASTS CASH NEEDS "NO LI~OITl" EVALUATES lEASE VS PUf'lCHASE DECISION 

FDA UP TO 12 PERIOOS INCORPORATES LATEST TAX IMPLICATIONS 
EXTENSi ve OC:X;UMENTATIQH WITH EACH PAOGRAM 

CASSEneOROISK 
WAITE FOR 8ROCHURE 

MANAGlMlNT SYSTlMS SOFTWAIE INC. 
S200 SAln"",v DRIVE, 11006 ST. PeTERSIIUfIG FL SJl1~ .... 81 

(813)86U3'7 ......... ... .... ... .... .. .. ................................ .................................. 

ATfENTION TRS-SO 
PROGRAMMERS 

_.on MIc.o Compu, .. T.d ; _ Itoc.. h ....... 
.... 1CI.1ng ~lIy __ owII<otloN poc~ lor 
,,,- TM-«I _ I __ • . (och ..... 11\ IIMC1 _iIo 

.............. 2.)00 MwaNi .... '" k ; ... "odic> 
Y'Iock .,.".... one! ..we. Cornp.,n ... o.aIoon. "I Plo
. ...... w ....... k .. ",II ~ ofI .. .-d." ,_ ""'10<> GO II 

poin.-of_ podI09". 

~ 
- "'"''' b. dbk boMd 
........ be MEWDO)(""-",,j(_,_ 
• """, be <<:IPl'fI9h<.-.I loy iNjII.....,.,... ... _1 
.......... Ing 1""9'''''' 

• ....... o.IgnG~ ..... ,_ 

....... , ho~. ~0ft'4IIe' . ................ 1Oft 

NO GENERAL 

nNANOAL PACKAGES, rLlASlI 

~yolllM 01. I~lC. of ... , _ . ... 1"'0<_-""'" 
on _~'r _ """" •• po ..... "''" 

For furth.r Inform. lion pie ... c.llin3} 
581-2005 .nd .... fOf GIitIN Att.&err, or 
St.,. Tun. or wflt.: 
"Tft$.«I ... -.gi.I...., Irldem'" 01 TAIIDY COIIP.~ 

HOUSTON MICRO~COMPUTER 

G
TECHNOLOGIES, INC. 

$313 BISSONNET 

BELLAIRE. TEXAS 77401 
(113)661-2005 ... 13 

Lot Your TRS·8O" 
Teach You 

ASSEMBLY LANGUAGE 
Tired ot buy ing .boo~ Inl!f boo~ on assembly 

IJn!l\oLige proor~ng a.nc! slift not knowing )'OUr 
PO' ham )'OUr I'tJSH1 

REI'\I\soFr lJfoudly annoullCe"S I more el1i· 
Cllfll "0'1. uSin1 I'OOr own TRS·8O"' . 10 Ie¥n It\I 
lundimenUis G usembly lJt\9lJJge prO\lriJlMlit\9 
··'1 YOllR ~e.net " VOllA convenience. 
Our unoque ~k'l:II .. ·"nllDDUtTIOII TO TIS..,.. 
ASSEflIILY 1'II06"" •• IM8·· . will provide you with 
the lollow,og: 
• Ten 4~ ·mO nule 1e5sons 001 audio US$IItle1 . 
• A or.1vtr program 10 make your IRS ·8I}" I'i<k!o 

moml0r serve IS a tlIackboircl lor lhe In$lrUClor . 
• ... I1IspLiI, prO\lram lor ~h lesson 10 prrMcle 

IlIuSlrallOO1 ilnet reinforcement lor ~1 rou are 
hear ing . 

• A textbook on IAS·80' Assembly lil\gU"III! 
F'rogfimmtOg 

• Slep·by·stejl clissetl1011 01 complete and u$IIlUI 
routines to leSI memo!} anet to giln direcl corllfol 
OYer Ihe keytlOard . yir!eo meMor. and printer . 

• How to KCe!S anet U$II POWtrtul I'O\IlIfIe1 in your 
Levt111 ROM 
h iS COU rS! wn de-ve loped amI recorded by 

Joseph E Willis and Is ~sed on the sl>Ccuslul 
series ot too.Irses rwt I\;Is lJughl al Mela TechnoiO\l!es 
Corporatio~ . !tIe Ridlo Sl\iIck ~te, Genter . and 
other loc.ations In Northern Ollio. The minimum 
system required is a lM II. 16K RAM 

REMASSEM·' only 589.95 

~ 
AEMsoFT. 'o< _ 

571 E. 185 sl. 
Euclid. Ohio 44119 

( 216)~1 · 1338 

II"CIuOe , . loll Io! ~ Inc! ~1orIg 
Qnoo rnlOtnl$ 100 WI'll. !oMs I .... 

IRS·'" is I Ir-.11I ~ Ifte IIIIIdy CorP 

A TRS-80 WORD PROCESSING 
SYSTEM FOR LESS THAN $600 

KOGYOSttA 

(1/ ~ou own 111M ~. I.r1fic: or t!<IUIV~ lfnl I 

Turn your typew riter and TRS-80 into 
a new word process ing system wit h a 
new device. the "kGS-80". 
."lug in compat iblf> with 1 KS-60 
• No m .. chanical modification to IN- IV pe

w.itl'"l 
. Can bi' i n~ Ii1I1",d in 'i )I'("onrh 
. Sohw.,Jre. ~ vt'l~alile Simple lel1efw, ite •. in· 

cluded 

179 Riveredge Rd. Tenafly Nl 07670 (201) 569-8769 " .. 
O[ALEK INQUIRlf S INVI1f:D 

For Your 

TRS-
80* 

I)UAlOISK-J2K 
BUSI NESS SYSTEM 

QUALITY 

DTI 
PAYROLL 

No. 410 

DATA TRAIN'S many yean 
of small bu.'iiness computer 
experience in accounting pro
gram products brings to your 
business all of the quality rea
twes, functions, screen dis
plays, standard reports , user 
designed reports and operator 
reference manuals; allowing 
you to efficiently manage the 
payroll of your company_ 

• SO employees per mini~isk_ 

• Runs in all states. 
• You maintain the P/R pro

duct without programing. 
• Fiexible, easy to use. 
• No maintenenct: fees . 

PHONE 

$235. 
Product Info & 
LicenS('/Ord~r 
Form. 
FROM .... . 

(503) 476-146L" 
84» N.W. 6th STREET. SUtTE 3 
GRANTS PASS; OREGON 97526 

Available Soon-
• General Ledger Accounting 
• Accounls Payable 
• Accounts Receivab}e 
• Fixed Assel Accounling 

"'T,I/thml/," RI/dio Sh.c"_Div TI/ndy COlp. 
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10 ~EM THIS IS THE 4K VERS I~~ or A 8ASIC PROGRAM roR ~OADI~G 
20 REJ'I A "ACHn.£ LA!lGUAG£ PR?GnA" I !l TO HI GH "EI'IORY TO Al.LOV 
30 ~EI'( '15£ 'lF" A TT'r' IIITH Ll.IST MD LPRWT CO"HA."05. 
40 REM ?"C£ L?ADED. THt TTY HA~OLER ifiLL REMAIN t~ ~~RY 
50 R£tII 'JIITIL POW£R I S RDr.lV£D. A."O THIS PR()GRAM MAY 8£ ERASED 
60 RtK "£tORY SIl£ 'nIST 8£ SET AT 20224 PRIOR TO RUWUNG TH IS 
70 RE'" PR?GRAI'I. OUTPUT T.l THE TTY IS THfl.:)UGH PORT 9 
90 CLS 
100 1"'lRX-20224T'J20296 
110 "ItADY1P')KEX. Y 
120 "VCT 
130 P'lJ(E I 6526.01P'lHE I 6527 .. 79 
135 Pftl"T-TTY HA" OLER LOADEO-
14 0 X-'JSH(O) 
150 £"0 
100 0 DATA2 11. I 1.33. 16.79.34 . 38 .. 64 .. 33 . 42.64.54.64.19 5 . 25.26.1 2 1 
I" I 0 OATA2S4. 13.32. 4. 205.47.79.20 I. 2 0 5.38.79 . 221.126.5 . 254. 0 
102 0 OATAI 92. 205. 47. 79. 20 I. 20 5. 62 . 79.2 I 1.9.22 1.53. S. 20 I. 62. 13 
1030 OATA205. 38 . 79. 62. 10. 205. 38.79.221.54 . 5.64.20 I . 245. 2 19.9 
10 4 0 OATA230 . 1. 254. 1. 32. 2415.24 1.20 1 

Progrem8. 

set to 20224 for a 4K computer 
or 325t2 for a 16K computer. If 
you use program B lake care 
when entering the DATA state
ments. One wrong entry will 
probably cause your com.puter 
10 get 108t which will require a 
Power.Qff reset 10 get It back, 
which will erase your program 
enllrely. 

standard TTY lest message: 

Program C. Program C Is a 
TTY tesl and demonstration pro
gram. It Initially requesta the op
erator to Input the number of 
"fO)(" measages required and 
then goes on to output the 
number of limes requeated the 

111 1 ~LtAR'" 
I t II I"PI1f- ' ~, ,.,X "UJ,flQU ', " 
iUI,'rt l l.I,QOSl/IIlll l 

"The Quick brown fox Jumpa 
OVII( the lazy dog. 0123456789". 

The operator Is then prompt· 
ed to type a message. Note that 
the meaaaoe la terminated wi th 
a semicolon (;). The typed lettera 
are displayed on Ihe mon itor 
screen al\Cl are also typed Mock 
on lhe TTY providing that no 8(. 

ror flags . re set. 
Thus, If you have a suspect 

TTY, the location 01 the problem 
can be determined (I.e., key
board or printing unit) by using 
this program. For example; If tha 
" 'ox" message types OK snd 

l in U' ·TTY TUT PIIQG"""-'~S~ I )" 
IIU U'·TMl I Ul ex IIIIOW lIlX .. "",ps GVER TNt LoUT DGG.tlUUI1U-

iU' ,.,II: " "X 
lin .,SIIIU" 
I .. ' '1EXT 
lUI ... ·PLlASt "Pl. MUS.Or-,lIOll/IIIlII 
",. eLS 
IU' ... -' 
I'" S"I'tP " " S·",'1D)I, 1,,· nNEN I ". 
III' I P ' _UNroI,," 
I' " .. , .... 'I" ' ~L.,I ••• ' I ••• ,nNPII)l'RDI' 1C11JOI:f.fU ,~l'Uf 
1111 x,.c"". , • • , .'_"'IU, "RI"" UI ••• ,ooTO I'"~ 
01 31 O?SIIII)'1 
IIlI crJSUIIIlII 
II" ••• ·f" 1:f .. trT I.IIOXS 'lX-PL U.SI: ""I: .IUI I " ·, OOII:.I,,, 
IIll 07) to ,,1t 
1111 SS'hSS' Ult.'I"I"I'SS"UMDlI,U 
I I " SS' S,U-,u.""" I '11' _ITMIM I Ifl 
,,71 SS'I, u _Su ... o., lnS"ITMD I If, 

"" «JTl II" 1111 ••• · ".RI" DlIIQR- ,I'1IIN'III,005111 I' .1 
lilt crJTlIIII 
I Itl ... • ........ ,NG DlInR- , "1II1_U ' , ClGSl/IIl'OI 
I lt20':11011" 
II 'S . "-'VtllllllJf ElllIIDIII- '''''I:fTA. ,ClGIIII I ) 1 1 
II" ••• -TYP_ .U I. ·'I'1II NT.', QOSl/IIl3I1 
lUI ,.,1I: ' ITlIII , NPT 
Ilil )VTI I .I,..,1OI .. ' 
IHI """"" TlLrr'.1I 
13 11 C"MID" III . X. II ,t'/\SC,CII, OOSl/IIl311 
lUI "UT 
1"1 C-l l,QOSUIII)" 
U" C_ II,II'lSl/IIllU 
1311 UTIIIft 
I ,., ' _ 1""'" ' _SM DI, I"S - UNDlI"1 
In, ~UTI.e ' ItETIIIft 

Program C. 

the characters displayed on the 
monitor .re Incorrect, then 
obviously the trouble Is In the 
keyboard or transmitter portion 
of the TTY_ Of course, the UAAT 
wiring la 81ao checked by this 
test. 

line 1090 Is a line In a contln· 
uous loop monitoring Ihe status 
word lIaos fOf a change_ If a 
change in slate on any lIag 8)( . 

cept the TBMT flao Is detected, 
line " OOwlli determine whether 
an error Is presenl with the 
received character. II an error 
axlsts, then a transfer wlll be 
macie to line 11 50, where the par· 
tlcular error Is determined. If no 
errOf has been detected by the 
UART, cont rol will drop throuoh 
10 line 11'0, where the recelyed 
characler Is processed. 

To save typing and memory, 

.' 
.. 

l 0 " - I>'-' --"--~ 

.. -.. o AN.,.. 0 (1'8101T) 
1 _ 1 DAV jdoab w"lebIM 
2 _ 1 CN ~ WI'OI') 

3 _ 1 FE (tflmiroo ...vo1 
• _ 1 PE (pMty wror) 

Tablflf . 

lines 1150-1195 can be replaced 
by: 

l1!iO A$ . "TTY ERROR. FAUlT OOOE~:SS 

• STAIIS, : A' . AI. 51 
1180 PRINTA$;G()SUaIlOO 

In this case, you must break 
down the decimal fault code 
given Into binary and Table 
used to determine the error_ 

ConcI .. 1on 

In addition to the uses already 
described, the Interface unll has 
been used to tum on and 011 out· 
side lighting at Chrlstmastlme, 
as a telephone dialer and is pre
sently being used to control 
basementllghUng In addition to 
the climate control system pre
viously described. 

Providing c.re and patience 
are used, even a novice should 
be able to build this unit, as no 
special tools are required. Once 
thia unit Is built, I am sure that 
you will discover Ihal your 
TA5-80 Is no longer Just an "ex· 
pensive loy," but rether a uselul 
addition to your hOUsehold. 

Should you decide to build 
Ihe unit and If you have any com
ments or suggestions, I would 
be pleased to hesr them . • 

"~ ". 
I. A" ~ 

~ 
' . "'C o 

Fig. 6. MOdtll r.llw.y sPHd control. 
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UTILITY 

How to share your video 
information with your line printer. 

LPRINT Routines 

Ctalg Werner 
Abington Computing Groop 
1824 Watson Rd. 
Abington PA 19001 

LO Jtl I"U I " IX ' 'T'OU HH V F. t'I Pkll l ll;R, Y., ~ OR I l l ... " , I. ,r 
~o I F 1'1 ·, · .. ·· f/O .. l Ht' tI '~ " 1 

1.OC' C .. .. , '"" • • ;011 
Jl <3 J> P IN,"rHE =-"'LE~ T"'~; 0 11 T ~IE ITEM 1 £ ". U'~ I HG c ..- , I 
l ;~l:l 11- 0= 1 r HF N l ~_O !:.L::;E LPR INT "THE S AU:.S TAX (It I THE. I Tf: M I S " ' US l tl l ' ("1 ; 1 
J l £l P R IN r "! HE l ur ' IL C O<" l 1":; " , U". l rlG C t · . (; 
1'1'" I F "''''1 THF_N 1 ':>0 i' l .... F.. L I-" R ltn " ' I'1:. HITFo I c o s r 1 ~ ·· . I ' -:" IH(i C • • (. 
1'503 PI"Hn " I Hi' AMOUN T ~ It l flt l{;EL.o l ~ "" I~ Jf I"" {; l d 
1 6 0 I F 1>/"1 THEil 1 70 EL S E L PRI N1 " T HE AMOUl n F ltjl'lNCED I S " ' lI~ IIlG o: ..- . F 
t 7"" P R ltH " THE MOtHH' Y PAYMElll 1 5 ". US HIO C ... . P 

Working with the TFlS-80 
microcomputer and lis 

companion line printer presents 
many inherent problems be
cause, unlike many terminals, 
the printer Is not directly con
nected to the keybOard, so that 
dala on the video screen wi ll not 
be typed oot onto the printer, 
and vice versa. There Is also the 

problem of the TRS·SO ex
ecuting an lPAINT statement 
when either the printer or the ex

pansIOn Interface, or both, are 
turned all, Of when no printer ex
ists. 

J 8 ti I F 1>/ ~1 THi'N 190 E:LS E LPR l ln " r HE ~TOtl rHLY P H Y" IE NI 1"''' ' US TtI,-, ll' . P 
'1 -:00 f.< EM f Hf"RE I'IPE '"' 1101<:£ S lf11 t, 11IcUI "; 

tn the first two cases, the 
computer will " lock up," but 

only until the respective hard· 
ware Is turned on. The outcome 
of the last case Is dependent on 
whether tile computer Is hooked 
up to an expansion Interlace. 1f 
It Is not, then the Iock-Lip can be 

brOken by simply presslng the 
Reset but10n In back of the key· 
board. 11 an Interlace Is connect· 
ed, then the Reset button will 
cause a power-up, and the resi· 
dent program will be losl. 
(Howeyer, &len though it Is lost 

E:rample 1. RepetWon 01 statements. 

It is still Tetalned in memory and 
can be accessed by using a Te. 
coyery procsdure not to be dis
cussed here.) 

RobbIng Pellll' to Pay Paul 

A direct link between the key. 
board and the printer Is possi· 
ble, but only at the expense 01 
the yldeo display. It Is accom· 
plished by POKElng the con· 
tents 01 the printer driver ad· 
dresses into the video drlyer ad· 

·lu I/lr ·ur " r,,-' ~'OU tlFoVE A P R IIIfER ( VE:S OR 1j1» ) ·· . A :tc 
20 I F f IS ... ··NO .. lHOI '-~= 1 

1.10 H..-." THE S ALES l AX ON THE ITEM I S " : S-T GOSUB7 000 
1. 3 0 A . . .. THE TOTAL COS I I S " S .. C GOSl IB 7 0 (OO 
1. '50 A . .. ·' THE ANOU tlT F I IiANCE D 15" $-F" : GOSUB7000 
1 70 A.· .. THE MONTHLY PAYMEN T I S " S - P : GOS UB7 000 
t ""0 RI:.M r HERE At-:E 9 MOIoo!E S r A TE NEfl T:!:. 
roeo C. "1-~ •••• , •• 
7 0 1.0 PR IlIlFi:tc ; US I NG (. 5 , S 
7 0 2e IF 0 - 1 THEN RE 1URII 
7(:1 ~O LPiF': I NT 1'1 $ , u s I llli C:tc ; S 
i'r.!4 fo RE"TURtl 

EKampte 2. Use of a printer subroutine. 

dresses. These numbers, 141 in 
16422 and 5 In 16423, when 
POKEd Into 16414 and 16415, re
spectlyely (I .e., POKE 16414.141 : 
POKE 16415,5), will cause all 

output to go to the line printer. 
Nothing will appear on the video 
screen. All functions, Including 
the AUTO and EDIT functions, 
wilt continue to work as before; 
however, alt keyboard input wil l 
be Input blindly. since the Input 
line wilt nol be printed on the 
line printer unt il ENTER i s 
pressed. 

This technique can also be 
used backwards by POKElng 
the "ideo commands into the 
pr inte r addresses (POKE 
16422,88 : POKE 16423,4). This 
will cause all lPRINTs to be 
printed on the yldeo and Ignored 
by the printer, becoming for all 
intents and purposes, PAINTs. 
It Is useful In testing a program 
containing l PAINTs lor te)(t er· 
rors and formatting without us· 
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Ing paper or even the printer. 

Dup'ation .nd Some 
Ah~.tt't .. 

In most cases, however, It Is 
desired to ha'19 output to both 
the video and the line printer 
concurrently. The simplest way 
to do this Is 10 Iype the line 
twice-once with PRINT, the 
other with LPRINT, as In Exam· 
pie 1. This Is the most obvious 
approach, but It Is a terrible 
waste of t ime and memory, 
espec ially with conditional 
LPRINTa and many statements, 
as In the example. With a four 
line subrOlltlne, all duplication 
can be avoided, as In Example 2. 
In this particular instance, the 
modification saved 700 bytes. 

Another alternative to dupli
cation Is direct conversion of all 
PRINTa to LPRINTs. The com· 
mand code for PRINT Is 178, 

while the LPRINT code is 175. To 
change all PRINTs to LPRINTs, 
use the command In Example 3. 

While this command Is de· 
algned Ie btl used In the dlr8(;t 
mode, It Is easily adaptable to 
the programming mode. To re
verse the process and go Irom 
LPAINT to PRINT use the com
mand in Example 4. 

These two commands are 
complex lor a reason . They will 
change only PAINT and LPRINT 
statements and will leave all 
pr og ram s pO inters, line 
numbers, GOTOs, GOSUBs and 
variables untouched, and will 
automatically end at the end 01 
the resident program II the pro
gram Is less than 16K. 

A More Vialble Solution 

These rootlnes are uselul, but 
in pract ice the most uselul 
method of outputting to the line-

printer Is by PEEKing the video 
display memory addresses and 
OlItpuUlng the Information to 
the line printer. It Is uselul In 
that II retains the format 01 the 
screen and will support PRINT 
@s and near graph iCS, which 
are normally ignored. 

F01" best result8. Ihe subrou, 
t ine should be called after the 
screen Is'lIled and all Inputs are 
entered. It is also necessary to 
CLEAR 150 bytes 01 memory for 
string manipulation. 

The Screen Printer subroutine 
is found In Example 5. It Is 
Ideal lor a sample run of a pro
gram, and could be called every 
time the screen Is IIIled. lt would 
Iype out every character In lis 
place, Including graphics. 

Woes 20000 and 20115makell 
possible locontrol access to the 
subroutine. Because of those 
lines, If the line printer Is either 
Initially off or Is turned off dur
Ing execution, the program will 
RETURN and continue execu
tion and will not lock-up. (The 
address 14312, the line printer 
address, w ill store a 255 when 
the line printer 's power Is 011, a 
223 when its POWM Is on but Its 
motor switch Is oil, a 191 when 
Its I/O bulfM Is partIally lull and 
a 63 when It Is ready to receive 
Instructions.) 

The routine need not be typed 
in with the program, nor need it 
remain an Intrinsic part 01 the 
program, although it could. 
Rather, II can be written with 
high li ne numbers (20000 or 
30000), stored on a separate 
tape and Appended to the end of 
the resident program. 

To Append: Print the PEEK 01 
16633 lor the LSB of the Endo()f
Program pointer and the PEEK 
of 16634 101" the MSB, then sub-

FOil N. '"28 TO 127M '~PE E..;,NI _ 0 ... NO PE(~,N , ".0 ... NO PEE...,N ,21. 0 
TI~E N END E~SE IF PEH,N, .O THEN N . N •• NEXT . [~st I~ PEE~I"' a 118 THEN 
I'OKE N. H! HEXT ElSE NEXT 

Example 3. 

fOR N ", 'l'l'II TO 32T6a IF PEEI'.(HI'O ... NO PEE .... N , ".0 "'NO PEEM.(N • 21 ' 0 
THEN EfoID ElSE If PEEK,H, _0 THEN N . N ,. NEXT E~SE If PEE";IN" 11$ THEN 
POKE N 118 NHI ElSE NElT 

Example 4. 
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20000 IF PEEK(1.4 J 1 2)C>63 THEN RE TURN 
2 011110 LPRIIH STRt ~IO"' ~ 64 . "+") 
2 000!0 FOR N_1.~ :(60T01 6383 S TEf-' 64 
2003 0 Q-PEEK(tO 
2 0040 IF " .>-12'7 AND 0 < - 1.91. THEIl Q- 4 2' 
?00~0 A$_CHRS (Q ) 
2'0060 FOR Q-1T06 3 
..:0u .... O Z"'PI:I:.t«IHO) 
2 008 0 tF Z>-:127 t'1t1D 2 < -191 THEIl 2"4 2 
20090 B$_CHRS (Z) 
20.100 A. ~A."B. 
201.:1.0 NEX T Q 
::;:O01 1.~ IF PEEI«1. 4 3 :1.? )<>"'3THEN RETURtl 
2 0120 LPR IIIT " .• : LPf." I Nl fl . 
:21211 30 II EXT N 
20140 LPRUH S TR I NG$ <64 . " ... " ) 
21<t1.~(1 FOR N- 1 ro.l: LPR I II I ., 
:2(3:1.60 RETURN 

. ~'E:'<T 

ElCBmple 5. ~reen Printer subroutine. 

2 10UO Nl "'PFEI« \ 6 4 1 7) ":;:>~<'- ' 0, ",. PO'.~ 0 -' ·H PEEKCl. ';41.6) 
~ 1e.1"J 1/">_N.1 +b1. 
2 1 0.::e FI-PEEt< ~ N:I ) I F A :> "'1.::;:·7 AIm A · :- :1 ::>1. 'HEU 1'1 _ 4 :;:' 
;.>1. \) 20 FI$ .... cHl<" r ' ~ .' 

;~ :I e4') 11:1 " IU":1 · f,\)R H'" tl:1 10 1/;:: 
~:1e5a I:< = P£IoK { A) : IF 1-<.''' 1 :<:7 Rtll· "' _·_ 1<01 THE!! 1'::" """ . 
:21060 B$,.,CHP I ' [o:) H ;r "'~ I +f; t 

';:1.(,70 IIE:.->l 11 
"·I' ·' ''' ~ 1 1' 1-< 1111 ,u 
2 109'" RE 1 Uf."II 

Example 6. Single line Screen Printer subrOUflne. 

tract two from the LSB (unless 
the LSB Is 0 or 1, In which case 
subtract one from the MSB and 
add 254 to the LSB). Take the 
new LSa and MSa and POKE 
16548, LSB : POKE 16549, MSB. 
Then load the subroutine using 
CLOAO, and POKE 16548,233 
(18611. Disk Is attached) : POKE 
16549,66 (104 with a disk sys· 
tem), then type In CLEAA:RE· 
STORE, and the program is 
ready to run. 

After AppendIng, add all nec· 
essary GOSUBs. One additional 
lip Is helpful-choose uncom· 
mon variables In the subroullne 
(AZ,ZQ,09, etc) &0 Ihal they can 
be Appended Indiscriminately 
wIthout tear 01 conlllct ing with 
program variables. 

A similar routine lor output· 
ling a certain N number olUnes 
can 81S0 be used (see Example 
6). As is, the routine will LPRINT 
only the entire previoos line. To 
LPRINT more than one line, 
simply add 64 101" each addi
t ional IInete be LPRINTad tothe 
second term of line 21000 
(64 + POS(O» and to line 21010 
N2 = Nl +63. For example, II 
three lines were to be LPAINTed, 
the above lines would read 
(192 + POS(O) and N2 = 

NI + 19" respectively. 
To make II completely gen

Mal, with the value 01 N to be IN
PUT, the abOve lines could be 
changed to (64' N + POS(O)) and 
N2 = Nl + 64'N - I , respect ive
ly. 1t works because the memory 
locations '6416 and 16417 
return the current cursor posl· 
tlon, and the POS(O)term return s 
the cursor, as far as the program 
is concMned, to the beginning 
01 the line, so it need not be 
reset. 

ThIs remains an Incomplete 
l ist of printer applications; 
however, we haV9 lound that 
these l ive routines lorm a uselul 
and , In fact, almost Ind is
pensable advantage when work· 
ing with the line printer. These 
routines cou Id be extended Into 
a text editor in BASIC, using the 
INKEY function to type a text on· 
to the screen and lhen using 
either a shifted key or the 
ENTER key (which relurns an 
ASCII 10) t o branch to the 
Screen printer subrout ine and 
outpot the te)(t to the printer. 
Further appli cat ions are limited 
only by the Imagination 01 the 
programmer. (Note: I would li ke 
to thank Jell Eisen, Gene Fred 
Wieland and Robin Salmansohn 
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fOf their various contributions 
along Ihe way.) 

Acktendum 

Since I did my original re
search on this 10pic, a few devel· 
opments have changed cerlain 
data found in this article. These 
changes fall into two cate· 
gories. 

1) When I researched the arti· 
cle TRSOOS 2. I was the only 
Disk Operating System avail· 
abte. Since then Radio Shack 
has introduced TRSOOS 2.2 and 
TRSOOS 2.3 and they have been 
widely distributed. Because of 
memory allocation. the begin· 
ning 01 a BASIC program is not 
atways found at 17129 as In lev· 

-,. "u, _u 
_ u 

, ~1U'CY "un 10 lI"!!NT ~I(l< 

~".1~ - -OCI1'(. _oa S'M' 
IX>n61. ... ~ 
OCIn.: ... w 
~E. _,... 
tftI.'"'" ... _ 
007'[. _,. 
I E ....... - ~. 
~ ~~ 

u ~~ 
.. ~ eez .. 

~ -[~ .~ 

tlOl:t 11.::;-' 
,00< ..... 
't~ _ tHEe .. 
___ 
tIN] " ]18 
.11(>1 .. ~ 
DO~ Mln a g,11"Ctt 
002] .~ 
UIC~ .~ 

. 'N 

, 10 C>oOoCl[ TO LPn>C\I LI'O'IN' ' 0 ",NT ~IOI< 
, CMJMl[ C>£O( ( LI fO[ ..,. , TO ·t~ 11"5' ~ 
. tHOKJ[ $Wile>< ' LIOII: ]~, TO ' LO , no. ,7'1 ' 
LP 1>(, . _ , , KGI""NG OF ~IC 

~ ,. 
LP .... ' I'" 
U> '" ' 1>< ' " 
U> .... ' I ".~ ) 
~ . 

~ ~, 1fII"" 
LP " •• , ,, , 
~. 
~ ><Z. tH[0( -,. 
~ ~ 
LO ... , 
fIIOD .... . 1Ie 

- ~ ~ ,. 
JP Sf"" 
~ ,n 

~ ~, 5WITOo 

INC 'x 
JP $'''''''' 
LO " >< '. ,1"5 
INC 'x 
JO' S'AIH 
~ 

· 'U1 .~ tIC> Of ~ 
· MOe 10 II'ISI C 

• '[51 .~ f'OlNt~ 

• C>£'" '(11) ~'NI 

, c-.ox to L"'IN ' 

ElCamplfl 7. 

TRS-tO PROFESSIONAL ACCOUNT-
1NG AND BUSINESS SOFTWARE 

el II BASIC. This alleels Ap· 
PENDing instruct ions and Ihe 

PRINT 10 LPRINT conversion 
routine. 

The values in Question are 
slill stored In addresses 16633 
and 16634 and should be 

PEEKed for each individual ver· 
sion . Values forTRSDOS 2.1 are 
found In this article, and the 
value forTRSOOS 2.2 and 2.3 are 
36 and 106 respectively. It is a 
purely academic point, however, 
since TRSOOS 2.2 and 2.3 each 
have APPENDing Instructions 
buill in. Stili, manual appending 
Is handy to have when a full disk 
prevents the user from SAVEing 
a disk program in the TXT mode. 

The change in the beginning 
of the program also affects the 
PRINT 10 lPRINT conversion. To 
use Ihe BASIC conversion pro
gram contained in the article. il 
is necessary to change Ihe be
ginning address of the FOR, 
NEXT loop to 26809 for use with 
TRSOOS 2.1 and 27171 lor use 
wilh TRSOOS 2.3. 

Anolher problem is the expan· 
sion of memory usually associ· 

ated wlttl a disk syslem. BASIC 
is eilhOlloo slow or ,ncepable 0 1 

changing all addresses in such 
a system. The following ma
chine language cOde is Identical 
in funclion to Example 3 and 
accomptishes lhe same lask 
about 50 times faSler. 1\ can be 
accessed via Ihe system com, 
mand in Level II BASIC. and the 
CMD''I'', " filespec" mode in BA· 
SIC. IN 2. I it should be loaded In-
10 high memory before entering 
BASIC and then accessed as a 
USR routine. My designaled file 
name for LPRINT to PRINT con· 
version is lPTPCVICMD and lor 

PAINT 10 lPRINT is PTlPCVI 
CMD. 

2) Nol all printers. part icularly 
the newer models. enler the 
same data in the driver address 
at 14312 when Ihe Print Inhibit 
Switch is turned off. tt will nOI 
affect the Screen Prlnler Sub
rou tine in this article as 63 slill 
designates ready 10 go and 255 
sill I designates lhatlhe power Is 
off . but depending upon the 
printer. certa in signals In olher 
states wi ll change . • 

IBM SELECTRIC 110 PRINTER. 
'"'' ......... "'.nn. II V I nln, .. " 

Ganaral ladgar, accounts 
accounts receivable. payroll. 

payaOle. TRS-80© 
TAPE DIGITIZER 

, 

U .. O onO supported by 0", 
accounting office onO programer • . 
This Turnkey System wilt put your 
TRS..ao in the prolessional business 
computer categoryl 

GI l: 200. Accls. 1700. Irana per 
month. aulo verify while po.ting. 
randome liIes. cash journal, aula DR 
CR enlry, complete audil Irails. mini 
report generator. plus more. 

PayrOll: AulO pay CALC. complele 
audilltails. auto tax W/H, aflfJl' Ihe faci 
posting. Journals. che1;k writing. W·2·5. 
94I 'S. Insurance reports. absenlee 
reports, plus more AlR ond AlP: 
statemenls. extensive invoiceJCR 
Memo/DR memo liles, inlegrales wilh 
GIL on Ihree disk syslem. check 
wriling. aud it traits elc .. plus much 
more. 

"" .E. PROGR ..... Seo,OO/PACKAGE 
SHI.OO (PlUS SHIPPING). 

To ordar or for mOfe informationcllll or 
• rife fO Full Service Accounting and 
Procassing P,O . BOI( 2366 Springfield. 
VA 22152. Between 9:00 1m and 5:00 
pm ast. (7aJ} 573·7301 . Call or .rile 
now. VISA/Master Chllrge Accepted. 
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UsN by lIN 
U.S. COGs, 
Guard atld 
U,S. Navy 

:II: • 

".., . ... 'Uat, ."HO<J. 
< . w In 'L_', 
,""00 ~ . ,rrH 

. -
e ·· -tt ... . 
~ 

$54.95 
. ... ~ .. ~ .... -""." .... , ,,, .. , .... ", ... ". , .. ,~,' ... " .. ..... _ ...... "'~. "''' ... 
' '' ''''-' 

.:-.! :;':' .:::. ..:.:~..: ~:;"" •. ... .. ,,", ....... ..... , .. . _ , ........ " •• " .. ~ .. 'H .. 

TRS-80® 
DIRECT INTERFACE 

$795.00 

• Cle.lned .Ind Funct io n.l lly 
Checked IBM I/O Termin.ll 

• ASC II, PU.lllel 
• Ser\'ice .Ind P.lrts Manua ls 
• ) to 4 weeks De li\'ery 
• Heny Duly P.lckinB 525.00 
• Shipping Collect 
• Cashier Check, Money Order 

• tM 
McClain" Associales, Inc. 
5104 E. 6SIh Street 
Indlan. polis. Indiana 46220 

..- 11 (317) 842·0526 



Software for the 80's 
Enter the world of " 80" prGgl'llml from Instant Software. A world where 
you and yourTRS-80 can rule duch .... play poker, I.am speed reading, ex· 
plore cav •• , de.ign antennas, 'aunch rockets, or limply pay your billa. 

Final 
Frontier 

IP.CllMK M ""<»ted th QI,o ... "" from 
the .... todI"IQ KI,,,IJOI'I"'_rtop. n. (1'1$' 

Pf\H '. "\,IIl_ .. '" oN_I, PhOI(III 
tor\llldOM '1r4l" " 1MJWIf, Inc:! .... P d"" 
Ir, rou tlOAI w'II 'fOU' TRS«Ila~ , olI( 

la~ • 'II< .-' ,,,. "'-''''r Otdef H. 
OOOIlil'17 •• 

• 'ACE ,""I( I. lei ,.-..11 GO \0 1'" ,. 
ena. of I'- IIOIoeI '1""'- . WId ~ 
N. pilCu.~ lnc<wcIH 
........ ... _Shoot 00-." ,tI. -0. 1 ""'~. 
II"CI 0,,110, 'fI, o..:n Itt! 
• ~ ..... ., l.wIoMr ... ..a'O"'1 ~.rt 
MId P '''')'OUf I .1iI .... .... .,..,.! .... 
T'-to _l1li.,. ... " ...... f«I .. II • lAS.., 
L.eo-.i I*'fC 0..., ..... CIiCQ'" p .... 

.,ACt TIII(" IV Tr.a. Of • .IO't .... 01\ • 
PI""""" 1iU. Thll ~ ,'Id~~ ....... w _ _ 1,.0- ...... _troy n. 
/I~_ N\ 'IfNf -,1Kt; <W1 .". Oe.~ 5 1 ... ...... -.' ..... '1 •• 11ftI.I.tI •• -A , ... o-p I,. 
~ "" ...... rou cOl'lU<ll ,,.. ~ 04 
","0 ""O'lbOl "' 1l"1IeU 
You IM~ tv"" or IM.II* ..... ' 11 ~O# 
TRS"'L.I~III6K O' ... N&~S7 .• 

• 

MJIIItOfII 'ATl'OlIIIE FIOHf(MQlNO 
ON CAI'TUfI( Buell Aogll" """',,.., II 10 
;ooc:I [nollO' ,,. D' .... ,..trI.II ...-.~ ••• 

~'" ... __ ,.nI -o..l 'Of lhe "1f"YOIfI 
INPI tMI'oI. Itw, Mell"" 'f'Ou 
.n. '1Ot'I11I' - 0.,1 ' 0t the '''''''Y Tli 
,,~ ... . ~bIOOf"II'l'1IIooi ttII reOItll(Jr> 

olli~ C""",,. -YOU "'''" Up1"' ...... 
IU "PI ""1> N.c! 11'1 )0" ."" yo", 
TIIIIIS. LI'VII II " '" OI.W 1"0 at'Oll .'" 
gallJor 0 •• No. 00HfII11.I$, 

'AI'C AND INTI"MEOIAT( LU NAJI 
lANDl" 8<t'l9)0I.It I .. _II\~ ",._1 
_ l OCI ThlltU,c: _Mon" /01 0tgI'W'Itrt. 
1M ",,_a "" \/Ot...w;., I, IT'Ot'I doffla.h. 
.... Ift. c:1'IoIoI oIllI"IGonO ...... ~ '~«I 
...,'II,\'Of 01'" pll),", ... Utl, TN.., u-." I 
.. ~ II lilt. Ontw iN. 000'" . 7.11. 

Technical Data 
HAM PACKAGE I Tlli, ...... We £ll;Cklgl l"S you 
aoI .... mt;ny 01 tile probllml commonly encoun
tered In electronics design. With your le .... 11 4K 
or I..e¥tII II 16K TRS..eo, you",. ..... choice 01: 
-Ink Dwc:bCl"= wItI'I V~ DIYIcMf -SoI .... 
DfObIemllnvolvlnog Ohm'S law. YOIt. dividers, 
.nd RC IIITl11 conltlntl. 
o~ .... Y", ...,.,..... - Dnlgn .nl,n,..s 
... lIy, without tediOUI C,lc:ul l Uonl. 
TII II II IIIe perfec t p.ekage 10< Iny IIwnor technl· 
cl.n. 0nNr No. ooo7R t1.ts. 

ELECTIWNICS' TIIII I)«kllge will no1 only U.l· 
Cullte the componenl vaiues lor you. but will 
.ISO dr.w • schematic diagram. You' lI need • 
TRS-8O L.e'I'III I . K. I..e¥tII II 16K to UN : 
olUNd Clreulh ,nd Coil Wlndlng -Delign 
lui"Wd cllCuilt withoul (nort inog to cumbefaome 
tabI ... nd calcul.tionl. 
0516 n-- CWcuttl-Ouiekly dellgn esl.bItt or 
monosllCl4 \iminog circuits uling this populI/" IC. 
0Lli. JI, "...,.. OMIgn - Deli{jn Ie preamPI 
wilh thl' low-nol ... integraled circuit. 
TIll, pec:k.ge will reduce YOUI cIe,ignlng lime 
and III you build thOM CllCuitl ,.11. 0rdII' Mo. 
000IfI Sl.ts.. 

• • 
~ ....... 
- -~I~H:~~ 
Educational 
Games and 
Simulations 

AIR FUOHT SIMULATION Tu.n your TRS-aG in lo 
.n , i'pI'fIe. You c.n ",.el ice I.keolll Ind I,nd
ings with lhe benelit ot lull inllrvmenlalion. This 
one-pl.y ... imuilUon requ;," • TRS«llevel I 
4K. L ..... I II IIiK. 0rdII' Mo. 0011R Sl.l5 . 

SANTA PARAVIA AHO FIUMACCIO s.oome Ine 
,ul" 01 • <l"IIdi .... 1 cl ly .. I." IS yOU struggle 10 
cr .. te. kingdom. Up 10 II. plsyers un compele 
10 _ who will become lhe King Of 0_ !I ... 
TIlls progflm '&qulfls I TfIS..8O level I o. II 16K . 
Order No. 0043R 17.ts. 

Oil TYCOON Avoid on spills. blowoutl.nd elry 
w.lIl .. you ~nle 10 IMIcOme I"" warlcf, . iche,1 
011 lycOOf\. Two pl.y ... become the owners 01 
compiling 011 comp.ni .. IS lhey H.rel"l lor 011 
.nd conlrol lhelr com£ll;niel. Requl,". TfIS..8O 
4K Level I Of II . Order No. 002SAI Sl.ts. 

OOOOLES AND DISPLAYS II W.1t until your 
children gel hold OI \IIIS pec:k.ge: 
oOoodte Pad - Dr.w pietu"s .nd II .... ' hem on 
c ..... lI. I'pel. 
OSr-trlel- An electric k.leldoscOpe tn.1 
chlnges Irom bI.ek to white lrod back .galn. II"S 
almost l"IypnoliC! 
oDtl"'ng - Like Doodle PICI , but tor the 5eflous 
art il" 0...., 40 user commt;nd.! 
oRandom PI",", Olsplly - Tile computer 001. 
tl"ll drawing. but lnote with ilChy ling,ers tin 
t.rnptf. 
oM.~_ Bring thOM geometry lessonl 10 
lite. 51. dlll".nl geometrical cu...,., on lhe 
sc."n 01 you. TRS-eO. 
oRugpeHlml _ YeI . it does design rug £ll;lIernl; 
and wllh I cholel olu_ Of compuler conlrol , il 
can dO. whOl. lot more . 
For the level II 16K TRS.eo. 0rdIr No. OOUR 
.7.t5. 

WHO·DUN.IT7 Crimln.1 elemenls hilve com· 
mi lled 1, ... dlS".dly CflfTle'. A., lhe invest igating 
detect , .... you must sol .... lhem. 

You c.n compile again.1 "Illef Delect,ve 
Nybb1es . • compulenzed lleu'l"I. 0< up to lour 
Oillef hum.n delecll ...... ReQUHes a TRS-80 level 
II 16K. 
oDeduetIon -Gueu the Ofder 01 lour Iymools 
out 01 " . Of,........ elillerenl ones. To melle l!"Iings 
_ more complicated. you c.n lellllecomputer 
repe.1 symbols 'nCI!"I'¥fI' ,.n08 01 2-tOt £10$151· 
!)ollt;'I. You'lI need I TRS-80 l ...... II 4K. Order 
No. 0047,. S7.ts. • • 
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GAMES 
CAN)t ThI. -.pI.yer ~ .IIII~ you pI~ 
Ul(I. wllh)'OU' ~-I.lk.tJoul' pokeIl.e.I 
.0..-.. StaId,....,-T~ two program. will 
kNO )'OUt' geme 1I'IaIP. 
.... TruMp ...... - PI.y 11'11. popul., ge.me with 
your eomput .. .net drtreIop J'OUf ,trategy. 
TN, PKUge', natI'W ... '" II .11. RoequIre. • 
TRS«Il..t'* II Ie¥.. 0nIIIr No. 00AfI " .... 

IfOINNIEII"S IAC«O'""OMIKotO Why all 
alone when you tan pI'y 1'- luc;l .... t lng 
~ wlttl )'OUr TRS-IO? .'nt, .... n _ PI • ., agallll' IhI computer. 
Your TRS-aO will give )'011 • 'INdy. ehallel'lglng 
geme ,,,,,,', ...". 10 .h~ your tkln • . 
o"-- En;o, Itril~" Las VegM o-mbIln; 
geme. ~ 'hoi right no,mbeQ WIG -.in big. 
You·ll .... a fRS..IO ~II Of II . a.... No.OCIOUI 

CAR RACEIMT TMlfANTtMftCl'tAFT Enjoy 
"- clWlenoing. fu...liIIlid progratna: 
oe.. "--You and a friend c.n r..:. on a 
chok;e 01 two Iracks. 
..... Tf'IIIP - Trlifllhe r.1 in hi. man wl1I'I your two 
cat • . For one pI.yer. 
oft lei ban Aim Ind .hoOt dowI'Ilhe enemy 
alrpl_. Requl ... Lli¥1II I U( TA&«!. Order No. 
0011" Sf.15. 

DEii ...... ' ALlIl.-slOUMeOATIIIIOIINA This 
PKkIiOII 0I1tn1i progra/f'4 II !un lor 1M 'IftIo6Ii 
'amlly. IncIlJdIMI"": 
.o..tro, All "'_Hunl down ~ IUbI 
while a¥Oidlng mlnn and 100 A ~ ............ 
.0 '* _T,.,toblow .... ~lhipoutol 
lhe ....... For one or IwO pi..,... 
.---.- car.hlily ,.1 .... you, bOmb to 
IiHlrow t.... mowing tubmoarl..... A on.pt.yel --To eonjoy !heM program • • }I'OUll .....0 • TRS-tO 
LrreI I 4K. Order No. 0021" IT'" 

.owUftQ La! your TRS-tO HI up the pll"4 and 
klMP I(:0I1l. One player can pkII up .~ .. and 
gil Ilrlkat. For Ihi TAS«) LrreI I 41(, Level 11 
IIIK. 0tdIIr No. ooaJft 11_ 

QOlI"""'QfT Hr4 tun With ,heM exettlng 
01. ~!.,,, gamM.lnc:lucW we: 
oGotf- You won' 1IMd. rnuI'IIoe 01' putt .. -Of. 
C8dd4e. tor thai .".11 ... -10 enlOY I cl'wlilenging 
UII'IOIeS. 
oc.-.out_AernO<M all but the eentotr peg in 
Ihl. puzzle, and your ... I.ht ..... will call you • 
gII'Ilus. 
You" r'IMd • TRS-aO ~I I 411., L..wol II 1&1<.. 
0nIM No. DDOIft IT ... 

=======. 

Utilities 

TN«I unuTY 1 E_ wondM now tomIi 
~. gi .... 1II1II, proo._lhat prc> 
t.aJonIJ 1ook1 lnat.nl sonww. ,.. .. 
__ withlhefRS.«lUtllltr'~· I~ 

cludIiCl .... : 
.RENUM-Now you can .... .,. 'Humber 
any ~I II program to make room lor 
modif1ealion or to clMn UCI lheUlllng. 
.OUI'LlI(-Thl. p'ogllm .111 III you 
dupllUlli any BASIC .... 'ibIwc , or Ina' 
chine-tangu.llOf program. wertty the <Sal., 
.nd ..cord lhe program on \&pII . You can 
.--. 00 leYIII I progr_ on a ~ 11 1M
chll'Mi. For the TRS-tO LI'I'III II IIIK. 0rdIf 
No. 0011111; 17_ 

fM.IO mUll' • Lee InsI~1 Sottw_ 
change IIIe drudgefy of editing your pro. 
grwnl InlO I quldl. May )ob. IneluOed In 
Ihl.~ge.,..: 
-cFETCH - SMrch IIltougtl &n)I' lewI II 
Pfogt'atrI ~ 8I'ICI gel the "Ie '*"" tor all ..... ptOg,-. You c.n alloO "*11'1 BASIC 
poogo-_ .ntl ~ull". I ..... ~. 
Into 01'4 program. 
oCWJUTE _ Combintl.ubrOutlllH 11'11.1 wont 
In dillefeni memory locallolll lnlO one pro. 
gr.,.,. TIll. WOI'k. with BASIC CIt 1nKhlne
I.ngu.(je ptOQrM'lS and gi¥rH you • (IIInI(al 
~,~ 

TfCS.«) ~ II 18K. 0nIIr Il10..I117'III " ... Ed U C at I, 0 n ____ Th"_"'_-_"_~'_. "_" ... _ ... _.w_"""....J 

VIDEO Pt:Eo.REAOINO TUoINQII You can i ... 
CIN .. 'fOUl leading ~ and COO,"""4h,JIon 
.. III thi. p.ackaQe. II usn IPIe principe 04 114 
laclli.toecope. a deVicli thell..chn II'r Gitplay· 
I"" imagn IOf a I'.etlon 04 a MCOnd. Thll prc> 
gtam can I.aln you 10 'eeognl..!:. word. and 
ptwa," quICk.y. 10 thaI you, ~y INdlng 
bofcomn an unlnl .... UCltlid procnl. To incte .... 
)'OUt tlltougllput. ~11"". LrreIlIl6K. a.... 
No. 0100A 11_ 

MUItC MASTER lell ~ COfI'Ipou muale. play 
your keybOalo a. it il _Ii a plano. and Ii.perl. 
men! willi proglammlng 10 produce mvs1e .uUed 
to your INI., Thl. ~ include.: 
olitlero 0rtM- TIIoIi ptOgtam will l1li you play 
nail and ahatps 10 imita" the tounCI. 04 an 
org.an. a harpsichord. or a piano, 
.1(....." - No<. you can II ..... compuilifiled 
"pl.,... plano," Genetalli. aymmetric.ll graphic. 
pall ... n and II'4n _ U I.anaformed InlO mu.ic, 
oc-",- _ uPII'I" ... nl .... 1111 Com(ltll.r1jen. 
lIfallid _c. Thi. program allowl.,.ou lo.-.ct 
lheletlgtll oIlhe pteCIi. Ihe sc.aJIi 1I .... . n. pI.,.o 
In. and lhe 1IIfTIPO, 
• ~ - TN. GII"'II will IHI not onl, your 
memory. but your mu.lcaI .... They tn.Iiy I.ugh 
wMn )'011 .il down .t the keyboard 01 you, com
puilif . but nol alllll lholly hear ..",..1 I ..... Mullc 
..... 11If pac.k1iQll can 00. All you ..... 11 ~ " • 
TRS-tO LrreI II alt Order No. OONR. sr ... 
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TYPING TEACHER TlII. complel. -.p.att 
pacbga to. you . 11 the .ay from lnitl.t 
tamillariuolion wllh IPIe Iwyt, 1I'Itough l)1IIng 
........ 0. and pht_. to ~ /nUt.,., 04 the 
keyboard. YourCompul1if can _1JIicoIN. bot · 
tomleU P"O' tor typing pracllc:ao. It r.qul,.. • 
JRS.«lllvlll'A!(or LIi¥IiIIL t8K. Order No.oc.R 
11.M. 

TUCHEIII; 
Whal do you .-l10 1Nm1 WOUld you like 10 

knOw III of rhIi clanlal ......... 1 EllClronIc cotor 
codH? CtYtI W.r bllIlII.? 5101"4 01 thllOIIiac7 
Whal ..... yow tubllKl iNlI .... the Teacher PICk' 
age can IIIIIp you '""' II. YOU .11 .... pl' Inp!.lll.lP to 
!Went" qunllonli and .nt ...... II one II,..... Nut. 
.... .... Ihii malarial . and lhen , .... 1hIi 1 .. 1 umll 
you ........ your IIInon cto.n pal, The program 
IJi¥n }I'OU UP 10 ItnIi hint. per qunlion anII_ 
011 .... graphic:: ... arOi lor chlldr.n. all al )'0111 
ollCl.lIon. All 'hi InlOtmatlon can be III'4d on 
tII .... "1i lape lor ,_. 

TtlI. package .Ito conlaJnt thli TNC"" O&la 
T'IIn.fllf progr.m, which al~ you 10 comb! .... 
_.1 Inll on one '.IIIi. TlIat _a you can 
III.,." • nurnbllf of ... .oM IlClUllflllalty wilhaul 
changing tIpeI. 

TIIK"" 1. an ."IKII .... lntlru"""'l for anyone 
.ho need. 10 lIIarn .101 of fTIIi'lIf t. lln 1 .... 1hort· 
..I poIIlb11i lime. For o.cadIit \.adlng Idl.oo::a. 
tor. and computllf adIontJ.tt allkll\rIe been pte> 
tnOting the tut ..... i'OIIi of oomput .... ln education. 
No<. youancl your lamil, c-lHPrhIi bIInIIIill of 
cornpvt ....... I.led Inllrucllon In your own .......... 
The prOglllm 1.luml ........ -.ilh. blliIIII dala ca. 
MI l. 1.1IIi. You' ll need a TRS-80 LrreI It 16K. 
Order No. OOMR .... 

GU.Df. .ooK TuchIIf • • now you can _ lhe 
~ and accUfIlCy 01 the TRS-tO 10 IIIIIp you 

calcul.tl .Iudlinl grldll.. JU'I type In the g'!idn 
lor t ..... qu~, I.... k. cl ............... or 
~1aI ptOjecl .. The GtIdIi Book program will 
calcut4i1l and ct1SPlay 1nct1'1idr.11l grllde _ ... 

The program permll. you 10 weiGh .tuo.nt per
lormance ICOfn.nd COfW'IIfIII .... KOfIi lotlll to 
• lQO.poIn •• .equ.allillifi'ecl-acor. b .. II, 

You can .lto ..... 'lI0II sludlint.· QUtrlIlf'y 
grMtIIJI .lth o rMtIIJI for lhe plW'Wlou. qu.rt«. 
~I«. and llnalliltam 10 obtain an_1iQII 
gta611 lor !till year . 

When gtacllng lime ~ wound. don't chain 
youtHIt to • calculalor . Go mocIern wilt! lhe 
Gra611 Book PKkage.1I requll", TAS«I1...eY'II1 
AK or ~11I .tIIl a.... No. 00I0fI: sr.IL 

WOROWATCH Thi. pec:QgIi combI .... lout lill, ,.,1IIt progr_ 10 _tertaln _ 1iduCItI. 
........ - H_· •• oeme lor two wou!eMII 
Grand ""It drl __ who can dotlll'Mi Il'OI'da ItO

cur.llly. The more you glll1gM. tM cloNt you 
come to lhe CheI;:kerMI ttag. 
.M ... N ""I-Flrtl you rnu.1 lind lhe mitt· 
pellIId word.1hIIfI COtI'IKI it. ThlI .. I ... you lind II. 
.. hIfI* you, ICOfIi .... 111 • • 
.""'''' "'_Thi. pI'OgI'am , • ."..!qUlln lhal 
!till l1uOer1l typn IiII:tt • IPIlllng word In ,.. 
~ to heWIng it from)'OUl' lape rKOnier. II 
In. rMpOI\M I. llICOIfK!. I'IlntI and duea .... 
g'-'- Ae;riew UClIO 40 won:IIln M(:II -.Ion. 
• ..... T'*-- l.<*I. _ling lIMon, thin III 
bIick and ~ .... conpu .... doee the ... t. 
For ftl\alion \tie worda .... ~Id In cIIl1et4rnl 
l .. hIOl"4. Inclucllng ................... It! llin .... 
milling, rand .... 11t! allllfld 1e1llll1l, 

no..... you ha¥Ii II: Wordplay It IOUi' _ WOtd
.. teh. 
Aaqul .... TRS«) livelli ItIIl 0..... No. ct111111 ,1.1" 
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Business 
FINAHCtAL ASIISTAHT COm(Iula ,"-llgu," lor 
•• idol " .. Illy 0 1 bus''''''' ne«I • . Included ar.: 
oDwpid&tiOi _ Thl, ptOQI.m 1,1, you llgure 
dePfecl.tiorl 011 equip.,-..nt in li". dlilereni w • .,. • . 
'LOII" 4:0"'11011 ScI'IMute - "*,,ly ,nter I 
lew .. sentll' leclon~. ,nd )'01,11 lA$$) will 
display. complete bf ..... down 01 .11 cos ••• 00 
aehedul .. ol IN'ym&n1 101' .ny 10&11. 
.'1_ .... - Thl , progr.m pe,lorm, tnlfl"" 
common Unanel.1 ealculatlons, Eully ~leI 
ealcullUon. on lnves'mttn". Mprecl.tlon • • nd 
loan • . 
'I~ F_dng-Use 'n il limpkt program to 
forecast uln . • "pen5e$, or .ny otlwlt historical cs.,. _ In . 
All you nMd I, • TRS«lle..-t II 16K. 0nIIw No. 
0072fll S1.tS. 

towUHG lEAOUE STATISTtCS nSTEM This 
~ I, , .... an ....... to t .... pr.yeq 01 ....... ied 
~1I"9 ".0'" .COf ..... per.. The Bowling 
L.8g .... $''''''lc' System will k"'ftl • compuler· 
!led nil oI lng .... 0&11. , .. m 011., "lid 0.11 IOf 
each bowl.,. III, 'xlremely l!el.ible and nas • 
lOll' 01115 diU,r,o! opllon, to let you modlty the 
plOOf.." to lull yoor ,.ag ...... ruin . T .... program 
I, ....,. ''''1' 1o UN end hit ,.ten,'''' -bulU~n" 
• id. 10 help you along. F\l;qui ... TRS-80 l.eftI II 
16K. Order No. t:ICI6M 124.16. 

IUSlNUI PACKAQE I Keep the bookl lor I 

"""II bu.h~1I with your TRS«ll.eftll.ut The 
.Ix prOQr.m. Included .,..: 
.a.n.r.I 1 .. IOij."tIon The InstructionslOf UI · 
inglhe PlCkl~. 

Home 
and Personal 

~ Of y.- lot .... you 
CIn _ W.I your money i. going. 
.Ute 1_ Colt eo..-t _ _ COfn. 

pere the COlt. 01 ".,Iaus III, lna ..... lnce 
pOlicies. Find out lhe dill..-.nce In prlee 
t.1_en t"", and whole Iitl . TlIil progflm 
can lion; .nd dilpl.y up to Ilx dille.enl 
,"ull •. 
All you need I. TR$-80 L_I II 16K. Ordef 
No. 00IIfII '7.16. 

~RSONAl FINANCE I Lit your 'mS«J 
"'-nella .lIlhe ledioul dllIlIl the nexllime 

·FI,.'-'" CantroI- Thb will g l .... you ,lial of 
)'OUf IIxld .... !l1nd lenn c»pr1C1111011. 
.~ ",,",,- 'flI1. program .111 you cr .... 1nd 
<ecOfd your general IeodgoIr on tlPl: IOf lu. k--........... V_ ~ Dele -..- Ttlil PfOII!.,., 

you ligur. your II~ 
."---1 F ___ 1_ Wltn 11'11 . prOgf"'" 

you eln control your incoming and outgo. 
Ing •• .,....... 
~ - Vo..K lRS«) CIn belanoe 
)'OUr eheclo.book Ifld keep I o.tlllld 11.1 01 
IIq)eftIn IOf tu time. 
'flI1. hIndy financlll conlrol tOf I" home 
~Ir" only I TA&«llIwIoIl ' 1(. 0nIIr No. 

""" " .... 
STATlIIOF HOIIQlAIITO EXIi£N$EI Two 
long.awIUId PfOQfam. 1"'1 'heft go! 10 
...... you money ,t work or In lhe home: 
·lWtwof"--Thll progrlmwlll lilow 
you 10 kH9 trICk 01 III the .xpenw. In· 
¥OIYId In building OIMI how .. Of In enUre 
.ubdlvl.lon, 
·Auto ~-FlnCI out ... cfly wtIIllt 
COlli you to drlft)'OUf car Of truck. 
TheM PfOQramll require. TRS«l~II.1t 
Order No. DOt2R 1f.J6. 

oeor-. .... 1tId ,,,co:.... Let yOUI' corn. 
pul" 'igUlI out mltl" .. p Ind discount cllcul. 
lionl. ulll laxlnd more. This i. I pei'llCt lime
saving p.cklQl tOf Iny """II business. 
For'he TRS80 ~114K. Order No. 00I111lt_ 

wltI laq)'OUr mon.nly IIdgIrlllll and g ..... you I 
year 10 11111 leogeJ. 
.,..,..., ..... loN_Wilh tfll. program you an 
quickly gel If;11 blr lancl and prof ll·....o.tou 
• tll_I • . 

IUSINE$$ PACKAGE IV Thi_ PICkage Cln .... Ip 
In~ bu"neSS/nln get the , ight intOf/nllion tOf 
thoM e"fiell decisions . 

.y_.£ftct "'-- Ttli. PfOQram wilt combine 

.. . yOUf dltl 110m the profi, ... ,..1011 It,lemen', 
Inlo I yH.I'~ blrllnee ...... , . 
With thl. pack.lgl. you can IT\Iiq your TR$.80 I 
working PIfIIlIf. 0rdW No. DOtlJl sa.1I. 

.uSlNEIS PACUOE III Thll pack",1 eln 
chan", yo..K TR&«l InlO I tull vrorklng PIr1Il1f 
tof .ny buslnesam.n: 
.t.,.,..,.,-Malntlln • compullr.o.aed InW'l~ 
tory tOf I conttlnl fn".nlOfy system. 

• .... 1 __ Cyde ~I.- This program eln 
plot the upensron lnO contr.c lloneycl" 01 lOY 
aspect 01 ~our IluSlnelS. You'll '" in bllek Ind 
",tllta jU11 wtIIrs happening. 
·FI"_I" AnlIYII. _ Now )Iou e.n get Ihe 
IIguI" lor Iny lytle of Innult)l .• inklng lund, or 
martOlgot. Ind compute the yield Ind ulUl 'Of """ .. 
The packlQl ;ncludes I bilf'lk dill tIP' lnod r.· 
Quill •• TR&«l L .... I \ 4K or Lr<al II t6K. Ordef 
No. DOt", n .M. 

----SEE INSIDE BACK COVER FOR LIST OF DEALERS NEAR YOU.----

r--

Order Your 
Instant Software 

today! 

It the ,toni "''"t you don not •• ock Ins'.nl Sottw.,... 
u .. tN. order bI.nk to purcN" your 1Oftw.,.. 

dll'Kfly. Of c.lI ToIl·F .... 1-1OO-:2§a.W73. 

--- ---
--------------------- ~+__r--------+_~~ 

~--------------------------- r--+---+------------+---~~ 
"" ----- ------- - •.. _- ... - -- ... ...... : ·--L __ ..J ------------ ....... ~---- bIb.SdMae·· __ .. .... ewr 

~------------------
M . ____ _ 

Dept roco 

--------------------------------------------------------~ 
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Don't be mttt.d by mon ex~na,", Imlt.Hona' 

This is the origlMI Pilato poi'!t light pen pre
lerred and supported by some 01 the leading 
software sources like. " Quality Software" - " In-
stant Software" - " Levttl IV" products and so on. 

Just imagine . 
In playing baCkgammon. (Included) when you 
want to move a man. you just point at where you 
want to move Irom. then point at where you 
want to move to. and your man moves!! ! No 
more fumbling with keyooards- YEA! , ... "" 

Your Photo P~nt ~ come. compMIte; 
1 Photo point Ught pen (01 course) 
Info sheels on how 10 connect the pen and 
how to write your own programs 
ALL IN BASIC 
Two apel tures 
AND two sensitivity seltings 
A cassette tape with 4 inlormatlve programs 
and games 
Ready to connect to your TRS.ao System. 
(DOS tool) 
Does not void any Radio Shack warranties 

~w.menta: 
• Level II basic 
• And a little imagination.l! 
For last realtime programming it is your lowest 
cost peripheral at 1' 9.116 

Announcing 

NEW PEN BASIC by Steve Bjork 
Steve Is one 01 the Best Assembly lang. pro· 

'" ~ .... .. .. 
II: 
W 

~ 
iii 

grammers around. and he has come up wi th PEN 
BASIC. This low memory rou tine will add e more com· 
mands to Level It such as PENGET which searches the 
entire screen lor the pen and returns a number belween 
().1024 in about' sec. Plus5 olhercommands. Perlect l or 
you lightware authors and NEW light pen owners 
too! ......... only 114.H 

---------- (COUPON) ---------
Micro Matrix 
P.o. Box 938 • Pacifica. CA 94044 .... 68 

Send loryou rs NOW: (415) 355-4835 

Name ______________________ __ 

Address ____________________ _ 

Cily ____ ___ 51 .. __ _ 

Zip ________ __ 

Photopoinl 
n $19.95 

Pen Basic 
o $' • . 95 

Card . ______________ __ ... 
Date 

CK 
o 

Money 
Order 

o 
Visa MC 

n 0 
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INTELLIGENT 
TERMINAL SOFTWARE 

WITH FULL 
PAGING CAPABILITIES 

• CASSmE AND DISK VERStON • 
Z80 ASSEM8L 'I LANGUAGE PROGRAM GMS 
VOOO COMPUTER THESE FEATLR£S, 
• Una Scroll Up/ Scroll Down 
• Poge Up/Poge Down 
• ScreenlOCk Top and SoNom 
• hJII Cursor ContrOl 
• MemorV Butter Overflow Protection 
• AutomatIC Right ..kJstlficot lon 
• AutomatIC formaNlog 
• Full/ Hall Duplel( 
• Disk V8BIon-Rle UpIocXf/AIe Download 
LEVEl II COMPUTERS - TERMCOM'" RS·232 
INTERFACE BOX GIVES YOU INTEUlGfNT TERMINAL 
CAPABILITIES 'MTHOUT EXPANSKJN INTERFACE. 

TERMCOM '" RS·232 lntertoce Sol( Indudes 
RS Connector. Power CobIesond Cossette 
Intelligent Terminal Software . 
DI5k SoHwore .. 
Documentation Only . 

$125.00 
$ 35.00 
$10.00 

S"fJ.'fCOM ~ 
5758 BoIoones DriYe SuIt. 202 

Austin. Te_as 78731 5121451·0221 

~'" 

CHESS * BACKGAMMON * MOREt 

TRS~80 
NEV ~ACHINE L" NGUAGE GA t>4 ESI 

l _O£SS ____________ -"C"="C"="C·=·,· ,··C'O' __________________ _ 

, • • • , .. ~ ~us .. ~ <;." c 00' CHESS ......... , .. ~ 
TRS-.. GU"" C • . St:.~~ "'"LI 00' o.~~ .c ..... ,. 
( ..... ' 0 •• ~ ••• ~ .. o~ " .000. .... ~.D .. I ~..., ..... . 
.. c ..... ~_ •• " <; .... ~00t .. ~. A ...... . ·Bu. 
.""_._" . _ .. o.~ _" ....... .... ... 0 •• 0 ' 0 

• • n . r_ ... " ..... 0 .. " ''''''U'' SETUP 
...,.,.. . ... 0 . ........ .., .. 0 .0 ....... _ .... . 

0",.,0 . "'- • •• AU " O"U _ ", cLu ... _CAST· 
LING ...... EN 'ASSANT CA.' V .... "' V .. . ~UD 
-.. ... u ., ..... , .. ...",.. ,_ v' , "" .... 'HI 

~ .. a .. =<>D ","'.U C"U. " ........ , ....... ! ." .. 
A ...,~ • • _ .... _.,. . .... e .... uu • • 'e".'" 
....... . _ TAS. ...... _.~ •• " .......... . 
. .............. ..n« BACKGAM MON _uo , - ......... 'u .......... ....... . _ co...... , . C LVO ••• 

..... o.c. ! BACK · .. OOueLES .~ IT . .... 0 •• 

~ c .... "" .. 00' .......... " _ ~ ... c.~. u..., a ...... 

, i i _.! E ...... ~"' T\J . '''''' . .......... . _ eAC"' · 
GAMMON .... C M ••• "",UDCO •• ~" ~ ..... K_' 

OR. CHIPS ------------------
A ~ .. c ." a .. "" ._ ......... 0 ........ ~ .. ...,..o 
"DOCTOR'· .. _ .. ELlZA ... _ ..... . S''''LT 
·"TALK .. t •• : 'TYI"E'"1 lO '0... c ........... .. 
OA CHII'S ....... " .... T. ~ '0.." .... u .. c ..... .. 
' 'TAL'" '' •• CR.O ...... _ ... ... " , . . . .. . ! A ... ......... .. 
DfiI CH II'S' ... _no -""0 .... , •••••• _ 
K", ,,,,,,,K ' . .. ~ 'K , .. . ",,_.'e c_ ...... ~ . 
._ • ....,.,..... ...... .-_ r ... ~a .. lL ...... ~ ...... o • 
• _" ..... ... .. c"'"" •• u ...... ....... "' ...... " .. ! ...... 

IMMEDI ATE 
SHI_ENT BY 
f"lRST CLASS 

MAI L 

I .... 

'''OS UK'''.'''. J . 00 . ... 

".. ............... -
LZ _. -

~TI'S-IO I •• rtoItI.-I If ...... 01 TANOV CORP. ~ 

The Software A •• oc i at i on .... &0 



HARDWARE 

Smooth out your 80's power 
glitches with a simple regulator. 

William KllJngl. 
1820 W. Lakewood Blvd. 
Holfand All 4!U23 

As st.ted many times before 
In MlCfocompllr/n fl . 11'1. 

Radio ShoIck TRS-80 Is • lot 01 
computer lor the money Invest· 
ed. HoweY«, twen with. good 
product such ., 1M; TRS.ao, 
th.r. Is room lor Improy.ment . 

On. of 11'1. ara •• th.t A.d lo 
Shack seems to have ovar
looked lathe votl.ge regul'tion 
01 the monilor. The regulation 
In the computer Ita,lI Is ex
cellent, but voll.g. regul,lIon 
In the monitor Is almost nonex
Istent. Any ... ,rl. l lon In the Ie 

hou •• current, luch as may be 
caused by • pump or • dish· 
washer or a disk drive, results 
In a noticeable lIuelu.tlon 01 
the video display. 

Shortly .fter purchasing a 
TR&80, t decided, IOf aesthetic 

power modul. of the computer 
inside 01 the monitor case. This 
aLlowed 11'1. compute. to reskM 

0'" the lamily-room book 
shelves and , with a small 
amount of rewiring, provided a 
single power switch for the en· 
tire system (see ''Turn It Off l" 
Microcompuling. April '78. p. 
'14). As long as the monitor was 
on lhe workbench anyway. I 

tooll. a close look at Ihe power 

supply circuit to $88 what could 
be done about the regulation 
problem. 

Regulat ing Truti.tor Circuit 

The original circuit consisted 
of • half-wave rectifier and 
several AC filter networks (Fig. 
1). The characterist ics 01 the 
Iransistor circuits tend 10 
amplify even the small varia· 
tlonsln supply voltage, 10 that 
without some type of regu la· 
tlon the video display would 
never stand still. 

In the monitor's early life as a 
portable television, Il'tere were 

reasons, to place the separate provisions made on the chassis 

Sylvania "ansistor 
Sylvania socket 
Sylvania zener diOOe 
tOOk lW resistor 

Total cost shou ld not exceed 55. 

Tabla 1. ParIs I/sl 

ECG 124 
ECG '21 
ECG 5050 

Regulate it! 

lor an addit ional transistor 10 
be motlnted. The chassis has 
~n punchtld to mount a TO-

66-slyle translslor In the same 
atea Ihat the racllt l er Is 
mounted . Voltage regulation 
can e.s lly be added by using 
only l our Inaxpenslve parts. 
The regulator circuit is not 
criUcat in Ita speclfications, 
and any components that meel 
or exceed Ihe minimum require
mants may be used success· 
fully. The orioinai power supply 
provides approx ima tely 120 V 
dc @ 350 mA o Any NPN silicon 
transistor in a TO.oo.Slyl e case 
with • break ·down voltaoe 
(VCEO) of over 150 volts and 

maximum current rating (Ie) of 
500 mA should work. 

Unfortunately. Radio Shack 
does not list some of the parts 
needed lor Ihis mOOllicatlon, 
so unless your local store hap
pens to carry parts that are not 
In the catalog, you will have to 
seek another parts supplier. 
The parts I used are shown In 
Table 1. 

The regulalor circuit is wired 
as shown in Figs. 2 and 3. The 

180k resistor serves as a current 
limiting resistor for the zener 
dlOOe. The zener holds the base 
of the r~ulator Iranslstor al 
100 IJ dc. The translslor's emit· 
ler will a lways be within .6 volts 

, .-.-.-,_C~~C;.;'-'C·----"~"~''--f~~~~::::-·-T1i-·-~-.- ., ......... 

J; 

Figo J. Original circuit. 
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Fig. 2. Modified circuit. 
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de at the base vo1tage. The 130 
Ohm, 7 Wall resistor, which was 
a part 01 the original pc)W$f sup
ply, distributes the supply volt· 
age, which Is in excess 01 the 
100 \fOil output of the regulator. 

Short the 22 Ohm resistor 
(jumper' ') with a piece 01 wire. 
Removing this resistor alloWs 
the regulator to function over a 
greater range of line \fOnaga 
varlationa. 

Modlflctltlon Tips 

Consider the following possi· 
ble hazards: 

, . Be sure to unplug the 
power cord before you work on 
the monitor. 

lure lube). A sharp blow on the 
neck 01 the tube could causean 
Implosion, which would be, at 
the least, costty-not to men· 
tlon dangerous. Place a large 
towel or tleavy cloth over the 
tube while It la exposed: Ihia 
will prolect you In case 01 acci

dent. 
O'''G>"'~ >05" '00< 01 
,s.o <)K" ~[I"f<Ht 

••• 005"_ 00-
, ~o 00<" _U 'SfOOo _ _ ..,"'"" 

2. When installing the tran
sistor, be sure to use the mica 
Insu lator and the IwO In · 
sulaUng washers supplied with 
the transistor. These isolate 
the transistor from the chassis. 

3. Use • alllcone-based heat· 
aink compound between the 
tranSistor and the mica and be
tween the mica and the 
chaaaia. The silicone ensures 
proper heat dissipation. 

5. Belore putting the back on, 
turn the monitor on and check 
to make sure the raster Is filling 
the screen. If not. adjust the 
centering ringa located around 
the neck o f the lube allhe rear 
of Ihe deflection yoke. 

Fig. 3. Circuit modification. 
4. Use caution when working 

around the exposed CRT (piC' 

This enl ire prolecl should 
take about one hour to com· 
plete and will pul an end to tile 

TRS-80's " dancing display." . 
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•• Micro- Futur •••• 

SUPPORT FOR 

TRS-80 TRADERS 

IN COMMODITY FUTURES 

Commooity Marke. Analvst ( D i,k) $125 
Commodiw Marke l Analv" (Can l 5 75 
Trend Analy,i, (Di'k). . . . . 5100 
Pa in. &: Figure (Di$k). $100 
Data Managemen' !Di,k ) . . $ 45 

Commodity FU1U," Da" F.om 
MJK ASSOCIATES - Santi CII,., CA 

Oirkt T __ hone Ace-. A'ililiobl. 
Alto Disk or c-n. Oala 

FREE BROCHURE! SEND TODAY! 

Micro-Futufel Trading Company 

MFTC Box 1603 / Goleta CA 93017 
~'" 

11' • 80 Mlcrocomputing, Msrch 1980 

t·················: 
: GRAPHElP does it lor you : 
• No more!!!! worksheets • • 

calculating CHRS code 
video/memory locations 
GRAPHELP will let you 
Sketch : on screen 
Display: X,V values, poke & 
print locations & code 
Print & lPrint data tables 
Construct disk data files to 
merge in your programs 
Lli BASIC 16K w/doc. 

• • • • • • • • • • • • • • • • • sendSl0 phone614 • 
GRAPHELP 6950435: 
Radio Shack 
165 West Main 

• • • • • • 
St. Clairsville, OH 43950 
GRAPHELP GRAPHELP • 

••••••••••••••••• J 

TRS-80 SOFTWARE 
MlJlINQ LIST 4:l2K. doIM~ .••.. . ... _ •• " .... .. .... 15 
o..tr 1000 names and aoo.U!IH on, .ingle d,sIe,nt 
Add. Cflange. 61'"1. Iond n'ma. "p/l.lbal" Of r,p 
eooe 11)<1 . 1><'"' libel' 
HOIIIII: BUOOEl (121( . ~ .. .•..••..•• .••.. 1-tI.t5 
It~ "ac~ D' rau' Cl>I!CkbOOk. income .nd mon'''· " bo'l,. Non'"'' and f. ar,'o-da't ............... 
SMAll BUSINESS ACCOUHTlNQ (UK. dIIII~ ..... 11 
Hand'" _""" . •• pend,'"," ano IlaY'OU 'Of • 
bu.i ..... 01 UP 10 Itl.mpl~. O.Hy. mont"'Y. and 
y .. , •• o-<;I". ' 0 111 • . 0..111"'" ,', .. Dome 600kkeeo
'''II JDUf ... ' . 
MQNITOfI M. . .. .. ...... 15 
N.Chl", 'anoufoge monllO, inc'u<Jlng <;1 1 .... -..1>1 .. . 
mamory dlll'lay. mov.. _il,. ,"' th o m OO II, : object 
cOOl "'Otl" .. : r'ld . no w,ile OIljllC' ,apes Of dlsle Ii",: communln" via RS-232-C 'n'e'l.c.: ",.,... 
WAIIT TE"'M'NAL.. .. .... .. .... ... 1-11.15 
FOf "sa 0 ' RS-232-C In"l1ac • • ;'h , tI .... ·""" lno 
. '., ..... A.Uloma" c ..... ..--, , .. n.""n oon: control 
k..,: _1Iow"c . .. 

CI)NWlTlNG, AM'IU. _U),MtNf 01 (lISla. 
iOfTWAa TO WI' nM fila.. 

HOWE SOFTWARE 
14 Lt:XIN(;TON ROAb ... 103 

Nt:W CITY, Nt:W , 'ORK 109S6 

f~l£u~il:t!g5 
compUter~ 

FUN I Eas'j S@ ~ 
RUSH COUPON FOR ~ 

if. FREE FACTS 
". l~1. 
'Gf\: SPARE TIME r. "',' 

S6o><I lOO. y '0 DAA · El - -
33'0 Fu!ton " "" . SKrarnen'O C ... 9!>821 .... 1:M 

NAIIE 

STREET 

CITY 

TFIS", 0wMn1 We "'It to 1M your 
ALTERNATE SOURCE 

lor SoftMI. Inti hrfor ..... tiClnl 

A .... NOW: 
CO-This Z-80 program ,1I0W5 you Ie 
acceu ,nd copy ANY disketll fil_n 
from for~1ted-only diskeltH! A mUlt 
for ,inili. dri .... own.rs; , v,tuibl' 1001 
10' all disk UMrt. With di,k,"e 51 5.9~. 

ISAR·lnfor~tjon Stor. ,ltIld Aetri_1. 
A very fast and uSllbl. OIta s- ,vstem 
which uses Random fi(" that you cr.ate 
u.ino .ny ou)mou. E"r.eU.nl rouli _ 
lor $OI"Iinlll B"t ..... ilable al tvln neer 
the price. With sourc./diskene $16.95. 
THE ALTERNATE SOURCe NEWS-A 
public.ation cont.lining tOti of good info 
,nd off'" to h.lp intltlac. YOU wi1h 
you. TRs-80. 6 iuues-S9.oo. Sample 
copy-$l.OO 

CIIId our IIi ... IIUIll/llr f., .... ,.. juicy 
eft ... ., Dr._ ttY 11ta..,. dirBCtly fAl ... : 

THE ALTERNATE SOURCE 
1181 AU .... ,38 lann., III Ul10 
We ,hip FASTI SAC/Me 5174157 ·3358 



UTILITY 

Forgotten which tapes are what? 
Use Whazit to identify system and BASIC tapes. 

J. B. P&nny 
1531 Ram"da 
HOIJston, TX 77062 

TheRadIOShaCkTR8-80COm. 
puler with the level II up· 

grade has two schemes lor 
loading memory locat ions from 
cassette. The most frequently 
used is the CLOAD command. 
This reads In a tape In the BASIC 

format . A second scheme 
employs the SYSTEM com
mand. This command Is normal· 
Iy used to load machine lan

guage tapes. 
Even though both methods 

operate at 500 baud, the formats 
are dillerent. Any attempt to 
lOad using the wrong method 
will , at best , rlMult in a simple 

failure to load. At worst, It could 

fOl'te yOU 10 reset or power
down to regain contrOl 01 the 
machine. 

Dew\aUona 

To further complicate things, 

sByeral available utility pro
grams allow you to write cas
settes in other than CLOAO or 

SYSTEM formats such as ASM· 
1$, GSF and The Electric Pencil. 
The Level II verSion 01 Micro· 
chess , lor example, Incor · 
porates a special program 
loaded as a preamble to the 
main program. 

Couple this with a typical hob
by computerist's tape labeling 

and IIUng system and you'll get 

a fair sized mess. I must have a 
dozen tape, labeled simply 
' 'TEST''. Some aren't labeled at 

all! 
It.Aachlne code programs are 

partlcularty fond of deviations. 
Though the TRS-60 requires a 
file name when operating under 
the SYSTEM command, T·BUG 

allows you to load machine ob
)act code without one. But If you 
don't know where yoor " mys· 
tery"' program Is located, yoo 
may crash both programs. 

Since I believe "It Is better lor 
me to light one small candle 
than to curse the dar1l:ness," I 
am lurnlshlng the lollowlng 
listing. I call It WHAZIT. Though 
it's a long way from a total solu· 
tion, WHAZIT can be a great 

help. 
After loading WHAZ1T I can 

road the header (and machine 
code trailer) from a 500 baud 
cassette without actually 
lOading the tape Int o memory. 
The liIe name and memory loca· 
tion are displayed on the screen. 
Do vourself a fallOf'; write II on 
the tape label this time. 

WhIt', WHAZJT? 

WHAZIT was written on the 
Radio Shack Edlt04'IAsaembler. 
lis first 170 l ines or so are the 
Duslness end 01 the program. 

Aher sync Is found, the first 

eight bytes are read from the 
tape and stored in an assigned 
work space. A three way branch 

Is then set up where the fi rst 
byte aftar sync Is chocked to 

make a tentative fOfTTlat assign· 

Whazit? 
ment. 1f neither Radio Shack f04" 
mat is foond, the default me,· 
sage Is printed on the screen. 
BlEST and STEST do further 
checking to confirm the format. 
,(the 'Of'mat Is BASIC, then the 
tape player Is stopped and the 
file letter Is printed on the 
screen along with the other In· 
formation. 

If the tape is in the SYSTEM 
formal, then it is read all the way 
to the end to calculate the end 
address and extract the start 
point addresses. The start point 
address occupies the last two 
dala bytes slOf'ed on the lape. 
This address is local e<! when 
IENTER Is typed after loading a 
SYSTEM lape. 

Clever programmers have 
been known to write TRS-80 pro
gram tapes where address 
blocks are not contiguous. The 

SYSTEM format allows this by 
preceding each data block with 
Its own start address. If the ad· 
dresses don 't make sense, Ihls 
may be the reason. Confusion 
may also be caused by a bad 
load. 

Error checking IS not Included 
In the program. 

Subroutines 

A couple of uselul subrou· 
tines can be lound buried in the 
program. COMPU will output 
whatever Is loaded in the HL 

regisler as a loor digit hexa· 
decimal address. OUTPUT will 
print a siring 01 ASCII char· 
acters, beginning with the ad· 
dress pointed to by the HL 
register plus one. The first byte 
shou ld conta in the length 
(number 01 characters) to be 
printed in the string .• 

Prog,am ffstlng. 
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APPLICA n ON 

Find out how you are 
physically, mentally and emotionally. 

Ralph E. Ho/thausftn 
2S WIII.ts Drive 
SYO$ut, NY 117'91 

Even If you don' l believe In 
biorhythms, your friends 

will enjoy this program when 
yOU draw thelr biorhythm curve 
for them. The program, cre.ted 
for the TRS.ao Level II BASIC, 
can be adapted to other BASIC 
unlls. For anyone who wants a 
numerical Indication of the dally 

biortlylhms there is a short alter· 
nale program Included. 

The idea behind the main pro
gram Is that blomythm s can 
best be represented by • sine 
curve. Normally, on paper, this 
curve Is plotted on a hOrizonl,l 
.xls. However, on t~ computer 
curve plotting Is easier on a ver· 

t ical axis. Hiahs or plus values 
ate on the right of the vertlclll 

axls .nd lows or minus .alues 
are on the left. 

Tho T"-Y 
Biorhythm means rhythm of 

life. The basis of the bIOrhythm 
theory Is that our lives Ife 
ooYerned by cycles 11\1.1 start at 
our day of birth. There .,. three 

2 I'IIl~T ' BI D MilT T II II S 
] 1'111 111' 
10 I'II IIIT "T!!tRE ARE Tl41lU CUIIYES ••• PII'lSICAL, I!IIOTI OtIAL lIm -
~ 1'11 1111' 
/, "1"' '1~n:Lth:'tUAl" HTC IIS AM! TO THE U CHT •• •• LOWS l.R ! " 
1 PIlUT 
S P1II"'TO TI!E Ll Y'l' . PLUKE!! nQ ICAn:s YOU~ IIIORIIY1'!!JiI POll' 
9 P1II~ 1' 
10 ' "1!11' "'MilS OAtt. PU,SIIER (lfI LIII ! IS A CIIITICAL.· 
11 P1Iln 
IS IIIPIIT ' UOrEII TooR IlI!'rIcun,._nt. :Ill. TU~' , I!. O.TI! 
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1~ 0'l' .. 0II·0' 
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2)0 SETII. TI 
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2~ IZ'I' II • llO • 11 0 SIII( , • . 21)18 z)) 
260 LIT U .. 2 0 P .. 0 9/2)) 
Z65 POI II • , TO 200 
270 S!Till.UI 
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Biorhythms 

such cycles whose curves are 
plotted by tne following pro

gram. The theory has been ap. 
plied recently 10 accident pre. 
venllon. Many companies .re 
studying biorhythms and their 
e!feets on airline pilots, athletic 
teams; doctors and surg8OflS, 
relallVfl to performing opera· 
tions, haVfl studied biorhythms. 

From the day we are born, the 
theory states, we are governed 
by cycles. The 23 day cycle 
called the physical cycle gOY' 
erns ttle condition 01 one's 
body. The 28 day cycle called 
the emotional or sensitivity cy. 
cle governs one's temperament. 

The 33 day cycle, called the In· 
tellectual cycle, influence. our 

Inlellect or thinking capacity. 
ThOse whO have invest igated 
the theory seem to agree on Itle 
length 01 these cycles as 23, 28 
and 33 days respectively. 

The physical cycle is said to 
alleet our vitality and strength. 
The plus period which will be on 
the right side 01 the curve as 
printed by our computer, lasls 
11'IJ days and these are days 01 
physical vitality , stamina , 
strength and durabUity. It Is a 
per iod 01 self confidence, 
courage and progressive spirit. 
Athletes usually l ind this period 

)00 ~. 11Tlt8 0 I OT/z8 ' JII TIM/ 2!1l1 
)lOCLS 
) to POI! I • • TO 2 • '.111 15926, SttP .~8 
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600 LIT Y) .. 2 .. L 0 [)9/J)J 
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Progr.m Listing' 
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best for competitive sports. 
The mlnua pet'iod (Ieh side of 

lhe CUM) also lasts 11'12 days 
and I, a perIod 01 reduced ener· 
gy. One tires mont easily, Is 
more nable to Infectious dis
eases; medicines :seem to WOOl. 
well , according to ,"uthQrllies. 
This Is a period 0' rejuvenation 
whefe our body seems to be re

charging: a good period IOf rest 
aOO relaxaUon. 

The emotional cycle affects 
our nervous systems. The plus 
period lasts 14 days and is a 

• 

"".:U .U:" "-' 

period of cheeriulness, aeatiye 
ability and moral energy. This is 
a perkxJ where we are full 01 

energy, good for contests, 
ptlbllc performance, conducting 
jobs where teamworX Is re
quired. 

The minus period also lasting 
14 days Is a period whefe we 
lack amblllon, tend to be moody 

and Should be careful In our per
sonal reiatlon with others. 

The intellectual cycl. affects 
our understanding, adaptability, 
logic, wit, judgfH'l"lent and con. 

• 

Graphics Program 1 
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Photo 1: Here, nOle that the marlier is on the line: a critical day. 

centratlon. The plus period, last· 
Ing 16'12 days, Is the best time 
for study, planning, examlna· 
t10ns and decisions. 

The minus period. also lasting 
16 '12 days, is a period In which 
we are apt to be lacking In good 
judgement. It is a good time lor 
gathering data Of for jobs tnat 
require repetition. 

Critical days are those during 
which a cycle crosses the cen· 
terUne (yertical in the program) 
in an upswing (to the right) or a 
downswing (to the telt). The term 
critical Is relatiye. It is a period 
01 change where our system Is 
In a state 01 Ilull. 

Statistical research lor oyer 
30 years seems to disclose that 
during these critical days, espe
cially the physical and emotion
al ones, we are more accident 
prone, lacking in coordination, 
iudoement and alertness. Our· 

ing an emotionally c ritical day. 
one is apt to make a slip of the 
tongue, i rresponsible utler· 
ances. quarrel or haye disputes. 
An Intellectually critical day 
might cause failure of memory 
or mistakes. Critical days occur 
on our computer program where 
the blinking signal is on the ver· 
tical centerline of t he curve or 
yery close to It. 

The Program 

Whether or not you belleye In 
biorhythms, you can still have a 
lot ollun running this program. 
Lines 2 through 1 I are standard 
print statements and self ell
planatory. In lines 15 and 80 
dates are Input. It Is Important 
that they be entered correct
ly-for instance May 8, 1919 
would be entered 5,8,1919. The 
full year must be written. not 

merely 19. and comma~ must be 



Ihe CUNe a slightly different 
form. 

Lines 210 Ihrough 240 draw 
the zero line 01 the curve; this 
utilizes Ihe TRS-80's graphic 
ability. 

Lines 250, 260, 170 and 280 
plot today's physical location 
on the curve, while lines 265 and 
285 establish a timer loop. This 
timer loop makes the marker 
blink. 

Line 280 can be omitted fix ing 
the marker on the screen for the 
length 01 the timer loop. 

The constants .273182, .2244 
and .1904 represent the values 
01 211 divided by 23, 28 and 33, 
the biorhythm periods 01 the 
physical, emotional and inlel· 
lectual cycles. 

PhOIOS 2 anti 3: The reelangle. which is the marlier. lIashes on the 
screen and shows the location ollhal day 's biorhythm- emo/ ional 
(Photo 2). inrelleelual (Photo 3). 

In line 190 one Is added to the 
sine 10 make it positive. It Is atso 
multiplied by 20 in order to print 
the curve more clearly on the 
screen. tt found these the best 
values lor a nice looking sine 
wave.) 

The position 01 the marlter lor 
subsequent dates can be esti· 
maled or plotted day by day by 
Inputting the appropriate dates. 
For those who do not have 
graphics capability on their 
computer or anyone wishing to 
substitute a numerical value lor 
the graph there Is an alternate 
program. II is much simpler. 
Steps 2 through 11 are omitted, 
substituting any printed meso 
sages that the programmer 
wishes. Lines 15 through 150are 
retained as shown in the main 
program listing. lines 160 on
wards could be changed as In 
Example 1. used l or the Level II BASIC on 

Ihe TRS-80. 

Statements 20 through 70 are 
a calendar routine to l ind the 
number of days to day of birt h. 
LInes 20, 50 and 60 l ake care 01 
the months of January and Feb
ruary which are considered the 
13th and 14U1 monthsofthe pre
vious year In the formu la. 

Statements 90 Ihru 140 also 
make up a calendar routine lor 
IIndlng the number of days to 
the present date as entered. 
Likewise lines 90, 120 and 130 

take care 01 Janu ary and 
February. 

LIne 150 calculates the 

to today's date 8S entered . 
Statement 160 calcu lates 
loday's position In the physical 
cycle of 23 days. This Is a trac
tion of the complete cycte of 23 
days. A subroutine could be 
used lor steps 20 to 60 and 90 to 
130, however I did not feellhat It 
was worth the bother. 

Statements t80 through 200 
draw Ihe sine curve. For ease In 
plolting, this curve Is drawn on 
tiS side. In line 11'10 the curve is 
inillated Irom zero 10 211, which 
is one complete sine wave since 
211 radians equals 360 degrees. A 
step 01 .48 is used 10 put the 
whOle curve on the screen at 
one time. " a printer is available 

In statements 250, 390 and 
590 the X value thorizonta~ 01 
the respective biorhythm is cal· 
culated. Statements 260, 400 
and 600 give the Y value (verti· 
cal). 

160 P '" OTIZ3 . INT(OTI23) 
110 sp . $INlP' 2· ).'.'~I 

The same sort 01 thing can be 
done for the emotional and in

tellectual cycles changing the 
cycle InteNal in stalement 160 
appropriately to 28 or 33 . • 

- Illen somelho"ll',ke Illi. could be..:kled--
11"!I PRINT 
lao PRINT 
1110 PRINT - ON A, SCA.lE OF ~INUS ONE TO PlUS OttE·· 
2IXI PRINT " THE NUMERICA,l VA,lUE OF YOUR PI-OYSlCA.l 810flHVTH'-'I IS -; ep 

21 0 PRINT 
120 IF BP, PRINT " YOUR PHYSICA,,, eIOflI1VTH~ IS lOW TOOA,Y·· 

230 IFep, P'RlNT - YOU RPHYSICA. .. eIOf:lHYTH~ISH IGH TOOA,Y"· 

2~ END 

Example J 

number of days trom bir1hdale the slep can be varied, giving 

[ 
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HARDWARE 

Add this low cost interface and you'll be able to turn 
on any memory location you want for control or monitor use. 

I/O Ports Plus 

Srla" A. Harron 
67-36f1J AlbIOn Rd. 
Ottawa O"t.r/o 
Canade K1TJ P2 

By adding tt'le low-cost intef
face descr ibed In this artl· 

cle, you will be able to " PEEK" 
and " POKE" your way around 
In the , .. , world outside your 
TRS-80 cablne1. 

To begin, let'. examil'W!l Level 
II BASIC's PEEK and POI(E 
commands. The POKE X,V com
mand will store the .... Iu. Y Inlo 
memory location X. where Y Is . 

decimal number between 0 and 
255 repr.senting an 8-b1t binary 
byte and X Is the decima' value 
of any writable memory loca
tion. Con~ •• ly. the PEEK(X) 
command will return the value 
(0 to 255), which la r •• d from 
melTlOfy location X(decimal), 

This all seems uuful , but 
what shall I PEEK at and where 

wilt I POKE? WeH, let us add 
80me Input/output ports In 
memory addre" space, then 

we will be able to send and 
receive bytes of data via these 
new porta, Of registers. 

The Interface 

Fig. 1. shows the connec
tions necessary to add an tntel 
8255 programmable peripheral 
Interface Ie to the TR8-80 bus. 
On the right side are our 24 In
put/output linea, _ ch capabte 
01 sourcing 1 rnA of current at 
1.5 volts (TTL compatible) and 
on the left side are Ihe TR5-80 
bus connections and pin func
tion names. 

TIM 7-404 hex i nverter and the 
7430 8-lnput NANO gate are r. 
qu lred to properly decode the 
memory addresses where our 
110 registers will reside. These 
address decoders will allow the 
8255 to De selectea (via cs)onlY 
when data is read or written at 
addresses 12288-12291 (3000-

3003 hex). Theselocat lonswere 
chosen because they were In 
an unused area of memory Just 
above thalast Levalll ROM and 
well belOW Ihe keybOard scan 
RAM area. It also seemed very 
improbable that Radio Sheck 
peripherals would ever use 

10 POtIE 12211 ,1S3 ;ROI "-IN B-OIIT c-lH CONTROl WORD 
20 1. PEEI«1221111i :REM SET , . vALUE,\T POfIT ,\ 
JO ~. PEE1q1221O! :REM SET J . V,\ lUE,\T PORT C 
40 lFl . JTHENPOKE lutl1,2«1 :AEM2«1 .1111001X181N.-.Av 
50 GOTO 111 

Semple BASIC pfOfJTem to demons ' ,ste 'he 8255lnte,/ectJ. 

120 • 80 Mlcrocomputlng, March If)8/) 

these locations. 
it should be noted al this 

tlmethat with Level It BAStC In
stal led In your TRS-aO, the Inter
nal $-VOII supply Is nOI avail· 
able to the user, so an eltternal 
&-volt source capable of pro
viding at least 500 mA of cur· 
re nt will have to be made 

available. All other required 
linea are available al the 4G-pln 
edge connector located Inside 
the rear access door of the 
CPU/l(eyboard housing. 

The 8255 has three modes of 
operation thai may be selected 
under program control: mode 

,,. 
,~ (:""'l':::) w 

1', / ' . , -/ ... 
----1"1., __ '&;>--_ , 

m " 

O- basic inpul/outpul , mode 
l-strobed input/output wllh 
Inlerrrupt support. For our In
lerlace we will confine our 
IhOugl1lS to mooe a only. fur
ther details concerning the 
8255 PPI can be found In Ihe 
manufacturers ' data hand 

books. 

Port A and Bare 8-blt ports 
and port C is split Inlo two 4-bJt 
portS. Port C has the additional 
fealure of offering bit sal/reset 
capabi lity . All outputs are 
latched, while the inputs are 
not. The port function con· 
figuration depends upon which 
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Fig. 1. Schematic of U /10 line inlerlace. 
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Control Port A Port C Port 8 Port C 
W Md """7) U ..... (1)0-0 7) Lower 

(Decimal) 1b4-<>7) (bO-b3) 

". OUT OUT OUT OUT 
129 OUT OUT OUT IN 
130 OUT OUT IN OUT 
131 OUT OUT IN IN 
136 OUT IN OUT OUT 
131 OUT IN OUT IN 
138 OUT IN IN OUT 
139 OUT IN IN IN 
144 IN OUT OUT OUT 
145 IN OUT OUT IN 
146 IN OUT IN OUT 
147 IN OUT IN IN 
152 IN IN OUT OUT 
153 IN IN OUT IN 
154 IN IN IN OUT 
155 IN IN IN IN 

Table 1. Input/ou /put mode 0 con/rol word char' . 

controlling custom peripherals 
that require strobing or mode· 
setting bits o f data. For e)l;am
pIe, consider the cha1tenge of 
contrOlling eight railroad model 
switches Of lurnlng house and 
yard lights on and all. 

Let's try a BASIC program ex· 
ample where we will look al 
ports A and C, and if they are 
equal we will turn on bits 4, 5, 6 , 

Control Word 
(Decimal) 

7 Of port 8. The sample program 
will keep loop ing and show a 

binary 11 110000 on port B 

whenever ports A and Care 
equal. 

One IInal warning: II alter 
adding this interlace you stili 
cannot think of anything to 
control and/or monitor, then 
your TR5-80 may sulle, from 
" terminal" boredom! . 

Port C Bit 
Set or Ra •• t 

a bO RESET 
1 bOSET 
2 bt RESET 
3 bl SET , b2 RESET 
5 b2SET 
6 b3 RESET 

control word Is POKEd Into ad- port C (address 12290) Is an 7 b3SET 

• b4 RESET 
dress 12291 (3003 hex). Sixteen B-blt Input port. 
different combinations 01 input If port C were conllgured to 

9 b4SET 
10 b5 RESET 

and/Of output are listed In Table be an output port (I.e., POKE 11 b5SET 
1. 12291,1(4), you could turn on or " b6 RESET 

For ex ample let ' s POKE turn off any of the Individual 13 b6SET 
12291,137 . Port A (address bits 01 port C by POKE 12290,z, " b7 RESET 

12288) Is an B-bit output port, where Z Is a word from Table 2 15 b7 SET 

port B (address 12289) I, defining which bUls to be acted 
another B-bll output port and upon. This becomes handy lor Table 2. Port C bit set/resel COn/rol WOld charI. 

GIN! 
YOUR TRS-SO CAN BE 
A TOUCH OPPONENT 

GlNItU_V 2.0 pLayuilroOQ!JOlITlt'.gooa 
!fIOI.Igf'I to Challenge an e.pert PI~ypr. 
Plays ~ full regulation giIfM. kffPS scor@to 
gllm@ lev@l. lIlloWS rell"lIng@ment of 
~yff'S hand. and ch.lnges str~t@9y to 
count@( Its opporI@OnPllly.HOursofgood 
Cllfe! pllIyln9. ~ fasci~tlng progr~m. one 
you11enjOy playing lJ93inst lind trying to 
be~t. 
MGR·1 1-14.95 

CHloe .OOK PlUS SOlves ttI@problemof 
monthly bank sutement reconciliation. 
No cumlJt'rWme t~pe rKorCi k~l'I9 . .IlKt 
ao your Cr.eckl)()Qt: one@lImonthllndl@t 
ChKkboolc: Plus nolncllf! ~N ttle O@tililslll'lCl 
find the'@(rors. 
MeS·1 19.95 

CALCUlATOIt PlUS Is.." on·screenor print· 
ing ColICI,tIUOf. with CNin iInCI mlud eollCu· 
I;Jttons. ITIM1QrI@1; fOI" answer stOf. or 
ColICUiatiOns witn connartt\. Itl!m (CUlt 
iM"ICI on'screen Of Qr"inteCi r@vie\Jt of long 
~ckI ·lInd · subtract operuions. OptlQnili 
OOII¥ forINt. 
MP(' 1 S995 

CHI ClCMX* Pl.US and CALCUlATOI .... US 
botn on one elSwtt@. 
Me,' 114.95 

At YOlM" dt'iIIer or t!lrK[ from ... 90 

lIA_nAN $OF I WIIRI, Inc. 
P:D.IDX !200cnnd e.ttnISbtkIn 

New _I.: City, New YorII: 10017 

Ii! t6K 
(MEMORY 

S87.20 !! 
NOw you can nne too QI.III1ty wtthovt 

paytng toP 001 .... .. . .na npand mem
ory In bdio SMct .. j .... , and blcty 
IORoIf'et" comDUteB. 50 ns. lOW pOwer 
chlos ~re com~tltlle' with <II MHz 
PTOCessorl; easy·to-fOIlOw InstructiOns. 
plUS Clip snunts. TNt' 1I~IO~-80 
memory exPilnslOn ~ snaP - even for 
those with no prevlOu'l h¥Clw3T@ 
~nce. comP¥t! our fenures ancl 
Dt1Ce with the competition; It iuU might 
tell vou why thIS IS one Of our JII time
De-St selIlOQ OroClucts. - -, .. ",,--VISA' ,_frtNr1I'I" ~ till tNt n ...... ..--_ . .... SO_COO Ol ___ .... ...-sc.oo .. _ .... ___ < __ ---

from 

Talk 
to 

your 
TRS-80 

Now, Scott V£T /I, an uciting n_ 
product of Scott Instruments, permits 
you to Id. 10 VOIX TRS·eo, allowing 
voice oontrol of baic programs or 
games. The Scott VETi l otters: 

• Us« initialized vocabulary of up 
10 40 wordl 

• Fasl recognitKM1 
• High accuracy 
• DemonstrMed performance 

c:ompaorllbHt 10 tySI8mS C05ling 
S I 0 ,<XX) or more at l"IoI:Ibvisl 
prices. 

• Multiple user Capability with no 
increase in storage requirements' 

• Easy to Irain and use juser pro
grams cen be written in Basic) 
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UTIUlY 

A Levell program to 
help you document your programs. 

Screen Editor 

William L. Col$h", rest of this article arld oet the that apace Is limited. In lact, I'm dilional lnslruc!lon modules. 
4328 Nu'm~ Lane, ApI. ,,, 
LI,I. IL 60532 

What, you might ask., Is " 
IIc,een editor and why 

should I want one for my 
TAS-80? Well, Ilrs! I'll tell you 

why yOY should want one so 
you'll be motivated to read the 

program running on your 
system. (And by then you' ll 

know what one I • . ) 
There i, one absolutely hOr· 

rendous problem wUh pro· 
grammlng small computers in 
~C (Of In any other non
eompll~ 'anguage, for that 

maUer). Even wllh " sman pro
gram, once you put In al1 the 
REMarks and start In on the user 
Instructions, you begin to lind 

1 Leed.'" _""tot '-WIt" ClOAD. SotIu ........ tnodIio. awv • got ~. 
tile UI~ _ ' I 0I0r*...., """"-

2. WhwIIfIe _or __ --. ,.,., .... ....". 10 ...... _ of ifItormIotlOl'l. 

,.,.,.. .... tow ..... I<ey. UMd 10 _!fie a,QQf _ the--= 

uP-I" -"" ....... - - 4hOId down tile """ ~...- w. curwor .. _ ...... 
DOWN - II" "down ~-I~_"t ... llhlit ~"-tllecurwor __ .... 
IUOHT_ I'" ... ~ .. OOW" -I ___ " 'III .. ,II "-1') ""- the .......... ..pIII ..... _. 
LEn - ,'" "ifill " Of "~ ..... "., •• -1-(h01d dowrIli'Mt t/lilt k." rno:wta 11,. W_ bKIc --. 3. ~,r,. ....... 11 /Ut ' '''' • .., you.IO'\I~. '...,... I'<U"_' __ tllCllIit the 
- • .. "-y. II tIQ .. ,r,. "11"" ... at clio'" N"r,. "L" ,..,.. II'"..., WI more __ to 
.. , • . "",r,. - III- "-y. ~ ,''''_''' c-. .............. ,. ,..,., to .o1 . 

• • ~ ..... IIr4 reootOed the 1M' _ of date. __ the AES£T Dutton 011 , .... 
bKII at the TR$IO. Now CLOAD the a...sIC poogr ... yoo.o _ the intIruction __ 
.... ___ ot _ _ ItJ· n.nCSAVEot_lI'I4I_oI_-..a_ 

ICHM' ... . 
S To ... l'<U'~ ,-, loeiIIiI inIoJOUl'_, __ paay, """"CLOAD, . 

....- lull at ... ,_tion wiIIlloe ~ at ,at! .. ~ u.n Iloe IoeOIId from 1IIpe. WIwI 
yow ..... 10 ___ lO'roe ... ' _-. "" enI"...,,, will Iloe to.dIecI. Att. rou ""I 
EHTER 011 , .... _ 10' .... ,r,. READY ........ WI ~ 8j)pUf _ rou u.n, ..... tn>t 
a..OAO aQI.\n 10 1014 ,he 8ASIC PfOOrIlrn 

Screen editor user's gUIde. 
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sure you've seen progr.ms th.t 
h.ve no bullt·ln Instructions (or 
even REM.rks) for this ¥ery 
re.son. This problem Is SO c0m

pletely uni¥efsal tllat most of ua 
don't IMIn think of it as a prob

lem. 
Tr.. obvious .oIutlon to the 

problem of providing good user 
Inatructlons In a limited .mount 
of space Is to segregste them 
Irom the main program in • 
module 01 their own, Aa soon.a 
you do that, however, you begin 
to find that writing InstructIOns 
that at. going to be dl$pl.y«t 
on a ¥ideo screen can be • r .. 1 
peln in BASIC, 

The first thing you real lz, la 
th.t typing p," nine zillion times 
can be boring. Then, When you 
RUN the program to t.ke a lOOk 
at the Instructions, they zip by 
too fast to see. So you ha¥. to 
~ back and stick in elther an IN· 
PUT st.tement eYMY 15 lines (on 
• TRS-8OI or some aort of timing 
loop to slow things down, Final· 
Iy, II your program requires • lot 
01 instructional mat .... I.1 (aa la 
the caM with some of the ~ 
phlstlcated simulation games), 
you can stili run out of merTIOf)' 

and have to.dd one Of more ad· 

~trvot""- evr.cw 
The solution to a ll th is 

miserable looling around w ith 
PRINTs and two or three extra 
programs Is (you guessed It) • 
screen editor. A screen edltOf ia 
actually a simple sort 01 text 
editor, SInce .11 we're concerned 
with Is one $Creen full of Infor· 
m.tion, the editor doesn't have 
to be smart. All that's naedad Is 
a nondestructl¥e cursor to gel 
the Information where we want 
It .nd some mechanism for u¥· 
Ing the information for future 
UM. Because the requirements 
are simple, a screen aditor Is 
simple to use-no measlng 
around with PRINTs and walt 
loops. 

If you think about It for a lew 
minutes, )'Qu will lind th.1 the 
nondestructive cursor la the rna' 
}of pert of wrlUng • screen 
editor. On a TRSaO(or any other 
system where the eul'SOf I •• n 

.utomatic part of keyboard in
put}, there ia.n *CkIltlonal prob
lem. The automatiC cursor foula 
up the nondesltucil'ttl goal. II 
has togo. 

The way to get rid or an 
unwanted curSOl' Is simple: Just 



delude the routine that handles 
It. All we have to 00 is He to 11 

that the ollencllng routine thinks 
the video display memory is 
someplace it isn't. .. preferably 
out of the way where the cursor. 
trailing Its clood 01 characters, 
can't do any harm to our pro. 
gram or our neatly edited 
display. This turns out to be 
quite almp!e on the TRS.ao. 
Thefe is a location In RAM 
where the TAS-8Q's bullt·ln 
routines store the current loea· 
lion of that nasty cursor. That 
location Is at the two bytes 
beginning at 4068 ... As Is usual· 
Iy the case with an address, It Is 
stored backward , high·order 
byte s.cond. 

The only sale place to make 
the cursor think the video mem· 
ory Is turns out to be the ROM 
.,.88. Anyplace else might allact 
the program. In ROM though, 
the cursor can gaily write 
characlMS all day and not do 

the slightest amount 01 damage. 
To make aure It staya "down on 
the ROM" ail we have to do Is 
stiCk a zero at location 4069 ... II 
we do that 8V9IY time we Input a 
Character from the keyboard 
we' ll always be sale. There are 
probably more elegant ways to 
pull thla 011, but It only takes two 
lines of code (starting at «11 .• 
In the program listing) and 
doesn' l materially affect the 
speed of the program. 

Now that we have the builf.in 
cur$or permanenlly out" of the 
way, we need to take a lOOk al 
how to make our cursor nonde
structive. That means that when 
we back il up, for 8~ampla, Iha 
cursor should ju st slide over the 
characters already typed. 01 
course, at any given location, 
the cursor character Itsell Is 
what's on the screen. The cursor 
character we're ualng is the 
underscore _. When we move 
tn. cursor 10 aoother location, 
the character that was there 
before the cursor reappears. 

This Is easy to Implement. 
Every time a cursor command Is 
Input Irom Ihe )o;eyDOard, we 1m· 
med iately put the old character 
back where the cursor was. 
Then we generate a new toca· 
lion lor the cu~r (depending 
on the command entered), save 
lhe character at thai location 
and then write In the cursor. The 

four lines that make up the 
"save" pan 01 thlll rOl.lIlO8 begin 
at location «16·. In the pro. 
gram. 

While I was working on Ihis 
program, It occurred to me that 
some people might want to use 
the arrows in their display. To 
make this possible, I decided to 
use the shifted arrows for Ihe 
curllor commands. Thill also has 
the advanlaoe 01 keeping Ihe 
cursor from flying all over Ihe 
screen II you accidentally hit 
one of Ihe control k.eys. 

never used It for anything else 
and oeclOed It was aooul l ime.) 

Because Ihere are only live 
commands 10 be processed, we 
can use Iha brulft.force method 
instead 01 using branch tables, 
etc. Our method consiSls of a 
serial of compara. and Jump • . II 
a comparison Is true, then we 
jump 011 to handle the com· 
mand. The 15 lines starting at 
location «10" contain this 
series 01 jumps. Incidentally, il 
you don't like the characters I 
picked oullor conlrol purposes. 
just substllute your own 
chOices in the compare (CP) 
statemenls. 

Cursor Commands 

Cursor commands are special 
characlarll that ara used 10 lall 
the program what dlrecllon 10 
move the cursor. A quick glance 
at the TAs.80 keyboard reveals 
Ihat Ihere are lour arrow keys. 
Since each arrow points In one 
01 the lour directions (right, left , 
up and down), we want 10 move 
the cursor so we don't have to 
use up any 01 the other char· 
acters to get our worx done. 

In addition to moving the cur· 
sor around, we also need some 
way to lelt the program that 
we've finished wllh Ihe screen 
and to save it on tape. I decided 
to use the "af' symbol (@). (The 
reason lor this is jusl that I've 

-... " 
.... " .. " 
.... " "' ... .. ,c 
... " ..,. 
""J ... , ..... .," ...... .... ... " .. ,. 
... " .. ,. 
... '" .. ,. ... 

2100J: 
1101)1: 0'_ -71 
"]I) 

2100)C -,..,... ,. 
"...., .,. 
Tl ....... "",.... ..,. "'..'" ClS11M .. ,. 
""n,. 
"'OJ'" -CA_ 
71 
2J 
C)11 .... 

• 

• 

Program listing 

ItoI1rHOR - VltJ.LUI L. COLSHD 
S'lSftIII _ TIIIS.80, &11: , ~L 1 

• 

• THIS Sll'J'lB SClBfJI ii)ll'OlI liAS ilRITTEII 'I'O 
SlKI'Ll" DSYZLCf'!It,-r Cf' 1I5i IlOCTIC*AL 

• Kl,1'iRIAL TO ACCOKPAIIJ WIC L\IIWAl2 
P.,...".. 

• ._---._ ... -----------_._----------------------_. 
• THE roLl.OoInc SIQlD"l' C#' coor ClURS nm: 
• ",*lTtlIl SCI'8!:Ji IJ P~NoTIOJ( 1'011 IDlTIIIC 

ST.", UJ KL,):OOJI 
UI ~.)C01K 
UI JC,OItOOK 

mE ""'" UI 4,2011 Plf1' A BlAlIJ( 11 P'llllST SPOT 
UI (IIL).A 
IJ)!R Cl.&A1I n!F. 5CE;)! TO BLAIIXS 

tw mT SICTlOl at C(D PIIOC&SSIS 'nil lmrr. 
• D'. COtmIOL CKAJI#o.CTiJI IS IlfPiIJ', IT IS IWfDKD 
• ovu to 'I't:l APPROPWTI 1IOIn'l.. OlIJ)lIL\IIT 

CH.f.1IAC1'I:1IIS AI!!: PlACe) C* THE SC!lal .ufl) fHII: 
• CU!BOII 1.IX:ATIC* IJlCJmIDf'l'al BY (1ft. 

• 
• C<*TItOL CH.f.IlACTEIIS. 

,. _ UP ARIItII _ 1tOV§ CUJISQJI UP 

• !'J! - DQI. AIIIIQI - MOVIS CUIISOII DCIIN 
• 511· lI7T (011 Mel) AIUIQI - ~VIS CIJRWII tDT OQ 
• !iI - lUCKl' AItAQI - JIIOV!S CUf60R IUQfl'(»Ie Sl'ACt 
• ItO. THE • SYMBOL _ GIYiS COMTJIOL TO 84ft IIOIn'lJI. 
• 

IJ) KL , )C'OOK IJ'1T'IAL CUMOR L/X:ATl<ll 
"IT IJ) 1.,00" uu, IIAIlIO SKo\CI CUIlSOll 

IJ) (1.o609'H) .1. .. 
IJ) • ,(KLl an' CUMDT CKAMC1Q 
IJ) (- ... AIID SA \IE IT 
IJ) '.\PH Plf1' III OOR CUJlSOl 
IJ) (tn.),A 
CALL It)l)l • .uI A BTbRD CKAMCttJt 
JP I,VAn 
CP , .. IP' UP 4Il0l TICD 
JP . ,UP Ill'll CUIIISOft UP 

"" "'" 'D' DOlI If .. ftII(JII 'ftaaI 
JP '."'" IIO'iE CURSOR DCII. 
CP ... U lI7T AIUIQI THEIl 
JP ',""" IKIY! CU 180ft un 
CP ,. IF lIGHT ARlOI 'nWI 
JP I,JUCHT MOY! na: CURSOII IIIQCT 
CP .... , .. -n Z,SAY! SA'll no: SC!'lDi <II TAPe 
IJ) (KL) ... O'I'KElIIlSI Plf1' IT <II THE $C., 
"" KL MOYI 0011 ctJ!B01I OvII a. 
JP "'IT AND carrllUl !DIT1~ 
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-, .... 
""" 

.... -"'" -"'" "',. .. " "'50 .. '" .. ,. .... ... , .... ... , 
.... ..... .. ,. .. " .. ,. .. " ",. ::: -..., 
.... --...., """ --... " .... .... , ..... 
"" ..... .. ., .. ., .... .... 
.. ., ... "", .... 
""" """ -"'" .. '" ...., 

,...., 
11 
CO 

""'". 11_ .. " e)l'''' 
.,..". 11_ .,,, 
e)1tll4 

""'''' .. 
C)11'" 

"'" .. 2, 
CJI1114 

...
""'" 00000o 
00000o 
00000o 
00 ...... 
2100),! 11_ 
"" ... .-.. 

....... -CM1)44 .... " .... 
01t900 ,,_ 
"PO", ,,-11_ 
lOBO 
C9 

2tc')OO 22.'" 
210000 2_ 
CJ9"" 

CDOOO. -C.-
2100): 
n01)e 
01P70) 
,",' 
." 
"'BO 

""""" 

• 
• TKLI IS ". °JESTOr JIOUTn.. IT 111 CAUCl 
• f'tI'J!Tlte A CUJISOR CCIIWID IS ,!C"('MVD to 
• 1tIIITO. 'nil CtllMCftl THAt' tid' 'UWP' 'l'* CUIISOII: 
• 18'0. IT JIO'IaI. 
• ...,.. UI •• (/oCOON) 

111 (Kt.) o • 
Ia 

• 

CIft 'nil CHAMC'ftlI 
PItT IT ~cr 
uruJIJI 1'0 C4U1f1 

• THl POLl.C*IIC ecol IlAIIDI&5 ALL MOVIMDl fI nlO! CURSOR 
• IJIlTlAftII BY A Cc.T1IOL CHARACtU. 
• 

• 

• 

• 

• 

"u. """"'" III W.O()iIOtI "'" ...... 
JP lDlT 

c.+.LL ETO. 
III DI.OOIoOH 
.um IIL.III 
JP I OIT 

"u....,.,. 
"'" IlL n IDIT 

CI.l.L "'''''''0 II.: IlL 
JP 100T 

PVf Bo\CI tH!: CUI CIlAMCTD: .. 
(IlL) • 6iI 

PUT BlCI M OUI C)(A.IUCTIR .. 
(XL) • 610 

PUT Mcr 'nIIr: OUI CIU.~ 
(IlL) - 1 

P\1l' ~CI 'nUt ou) CIlAMCTU 
(KL) + 1 

• THI POUDflllG COOl 1WIDl&' THI SolV1JIC C'I COfIPtnUI 
• 3C1IIIJIS C* tAPI. IlO'l' 'nil SLICHTU DI1Taaarf 

• .... 

• 

",u. ...... 
IICI' • IIQP ,1Ia' 
JICI> ,IJG' • JCI> 
1KI'.1lF oJKI' ......... 
"" "u. """ 1D KL.JCOOK 
UI DI,JiZOOH 
ColLI. cs.t.ftO 
n aT ... 

Sft UP ''''ClellAN TO co 1I1'nl f'API 
»0 cpos III PLl.CI or ft!!T CCCII 

roll 01 TAl'll .coRDI_ 
POIlT TO STAIIT CI SUED .. _ 
POIIIT 1"0 UlI f:I SAYID •• 
.... IT 
AJID *IJI ... CAI. 

nil FOLUlfllfG CCDI HAIQ)1&S on. aalUt.nc.r r:I' THE 
• SN.LL PJIClClWI WKICH "ILL co (II tAPi IIITH TIll 
• SC_.. AlL IICIIIIE IIIJ!' THE I.\ST Klft " IIW'I'I. 
• WHICH WAIts J'OR'" 'DITlI'. nIn nIDI CLCAII THI 
• IOfIT'OJt IJID MAD II no: BIT 8C1IDJI. "nil 1MT SCa:DI 

lIAl1'S FOil A.I 'DlDI!.' AJIlI T1mI CLEAM T1!K IQ(ITOII 
• nMW JUMH.C TO 1.IXATIQI 00008 TO OOTI.ALIZI At,Slc 
• 

• -
• 

CALL KmlJl 

CP '"'' JP Z,I.\ST 
CP .... 
JP Z..,. 

Ul 11:.00191( ........... 
III (1I.11aI).HL 
III H~II:H 
lD DI,IIOOOH 

"" Ia 

...... OOJC 
lD IMDZH.HL 
LD 1l1..0000M 
III 4oIi04H,KL JP _ 

II&t.D A CKioIlACftIl PIDI TtII DYlIOAAII 
IS rr AI L'P 
'lIS, DO SJi'lCUL S'!W"P 
IS I!' .... , 
TIS, 8ft UF mJll»,!!D PIIOCIMI 

, lInD III PJIOGMII 

STAM rI PIIOCMJt 
ftLl. ,..-80 AIOUT IT 
POIIIT TO C<I'f ar pllOGltlJl 
IerDATICII rI PIIOGIIU, 
IIlVl rr II 
co BA.CI AJID 9.l.VI THJ S'lWP 

an UP A JP 1'0 0000II 
STOll! 1IIIST 2 BrrI5 rI JP 
an 2. ..0.. nTa <11' 0 '.!I 
S1'CRI SIItCOIfD PAlIt ar BYTIS 
AID 00 DO 'nil !lIST, 

• TlUS!IICTlCII r7 CCIlI IS IkJT DICU!ID II THIS PIWX:IWt. 
• IT IS M PIIOCIWI THAT IS STOM!) WITH on. SCIllllB 1'0 
• ClU.lJI TI/IIIII '!'OCr'nIRII, 
• 

CALL lilII • 
e> ODH 
JP rz,.4000H 
lD IiL,):OOH 
lD _,)XllH 
lD E,O)r7'H 
ttl A,20H 
lD (KL)t4 

"'" CALL CUlilDO 

IIEoUI D'tnllD 

""'" .,,= 
SaT UP 1'0 CWI'I SCI • 

<ZT" lIlAB 
STICI IT II 
C1.&"" n. 3(; .... TO B1A1ID 
LOt.D IIJXT 9C Pal 
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Actually, processing the cur· 
sor commands Is simple too. 
The only special thing we have 
to do is make sure that the old 
character Is pulled out 01 
storage and put back where it 
belongs when the cursor is 
moved. A little routine called 
RESTORE (only thfse tines long 
beginning at 4441 .. ) handles 
this. Alter thaI's done. we f"",.8n 
generate a new cursor address 
by adding or subtracting' or 64, 
depending on the direction we 
want to move. 

Handling the " saye" com· 
mand Is tr ickier. In lact, about a 
third of this program Is used to 
do 11. The reason for this Is sim
ple. We want to make oor in
struction screens easy to use . 
The most obvious way to 
simplify things Is to eliminate 
any need for the user to do 
anything but read the inlf)(ma· 
tlon and tell the program when 
he's done. So, each screen fu ll 
of information has to have a lit· 
tie program along with it that 
walts for the user to hit ENTER. 
When he does, the routine 
Clotlr3 thtl &Creon and starts 
loading the next Instruction 
screen. 

Because BASIC programs 
lOad differently, we have to do 
something different with the 
last screen of Information. All 
this I""ol"es is changing that lit, 
tie program so that when the 
user hits ENTER instead 01 load. 
Ing another instruction screen, 
the computer displays the 
READY message. 

Appt~tloM 

The screen editor can be used 
lor other Ihlng:s boi:Ildes making 
up Inst ru ction screens for 
BASIC programs. WlIh another 
program to help it, you can use it 
as a slon generator. In a 4K 
TRS-80, you can store three dil· 
ferent pages of informat ion. The 
additional program consists of 
a time delay routine and a cou· 
pie 01 statements 10 move In a 
new display. This can be used 
tor an automated bulletin board 
at club meetings, or a cable TV 
station could use it for its local 
news anG weal her cnannel. 
Most places tie up a perfectly 
good wall and camera on this 
right now. You can probably 
think of other uses .• 



Charles Moses 
New England O/git.1 Corp. 
PO BOlf 305 

Norwich VT O505S 

One feature of TRSOOS is 
thai Disk BASIC describes 

non.(!iiS« errors rather than give 
a two.character abbreviation as 
does Level II. Though leYetll 01· 
let'S a number of error com· 
mands (EAA, ERL, etc.). making 
II easy to write an error-trapp lng 

routine, I wanted one that would 
do more. 

A cloHr Inspection 01 the 

operating system revsaled that 
10f syntax errors the Editor Is 
automatically Invoked. looIIlng 
over the list of Error Codes In the 

Lev91 II manual, I decided there 

were other euors which might 
be corrected quickly by using 
the Editor. Consequenlly. I 
needed three things from my 
routine: a more detailed expla" 
nation of erfOfs; flexibility 10 de

cide which errors 1 wanted to 
handle .s special cases and 

those that Level It could handle 
in the normal way; a way of in
voking the editor for Immediate 
repairs like syntax errors. 

PRINT St_t..".,.,. 

The IIrsl is satisfied by using 

UTILITY 

Add your own error messages to Level II. 

PRINT slatements containing a 
one tine description 01 the 81ror. 
Ttle S8(;ontJ c:;an be saUslleo In a 
variety of ways. such as in Ex· 
ample 1. 

The IF THEN slatemenl traps 
those errors that you want the 
operating system to handle. You 
could also send all those errors 
to the same line number in the 

lOON ERROR GOTO '000 

'100011' EAA .. 10ORERR .. 120fl 
ERR .. " THEN ON ERROf!GOTO , 
"1010 ON ERM. I GOTO 1020. 

1000. lOoICI_ I06O-I01lO 
IIl20 ~NT - NEXT WITHOUT FOR 
IN U NE-; ERL 

""' "" 'ERR _\E1To< CoOe - ').2 00' ERR!· 
2. I .. E .. OO' eoo.. ON ERROR 

GOTO 0 Is , .... *'y ,ou 011 ou, 01 
, ........ OO'-t,1C)IIinog 10VIine ...cI 1e1 
~II""""''' __ . 
"l8'wIIlI";H 01" a.. t1'll eom
..... .. ,hough ,,.,.., _, w ... 
......-... 11 ERRI2. I .. " • ",,,,, 

10< w!>iCII I ...... " no Ilroe nu",,* 
you ";11 .gel • "1UL ERROR IN 
1010" er«w! 

Eumple 1 

Extra Errors 

EX8mpie 2 

2 REM EXA MPlE O F ERROR 
HANDlING ROIJTIHE 
C REM SYNUJl ERRORS WtU 
LIST THE UNE AAO GO TO EOtT 
6 RE'" A,LL OTHERS RECUR[ 
THE USE or' THf fOlT COM· 
MAAD 'l ' 
I REM TO LIST THE LINE A,S IN 
THE NQRMA,l EOITOfl (ERL .. ER· 
ROR UNR NU"'8ER 
lOOON ERROR GOlD 1000 

"O eLS: OEFINT I 
120 FOR , .. I TO 10 

130 PRINT I: 
1.0 NEXT I 
I~ END 

'1000 ON EAM.I GOTO 1010. 
1020. 1030. 1200. 1200. 1200. lDoIO 

"'-, 1010 PR'NT;PRINT "" NEII.T 
WITHOUT FOR IN"'; ERI.: EOtT. 

ON ERR/2 + I GOTO stalement. 
containing the single statement 
ON ERROR GOTO O. 

Number 3. the !"I'I05t diff icu lt, 
was satisflod using another 
curious ability 01 Level II: A com· 
mand, like RUN or LIST can be 
8)tecuted from a BASIC slate· 

menlilke this: 

10 PRINT ""HEllO"" 
20AUN 10 

For the third we will use 

"1020 PRINT.PR INT ""SYNT .t,)t 

ERROR IN". EAI...: LIST 
1030 P RINT .PRII'" "" RETURN 
WtTHOUl GOSUe -, ERL. EorT 

10. 0 PR INT PRIN T "" O UT O F 
IoIEMOfIY IN-; ERl: EOIT 
•• '1200 ON EAAOR GOTO 0 

"'" "" ' U ... lDoIO i ... n ,,,,, _,n 1)0$1. 

1;"" SO;1 .. , ,.,. _,n .. "" OOIM. 

G ... om .... " I .... nurnt>e<s 100' \fie 
erfOfl rou ....... , '0 ~ ... QI'" 

1200 lot .11 '''' crT'*" 
• • lISl ..:compl,_ .. "" , ... 
Ed.,Of " OUICI notm.lI~ 110 "'" "",,1\ ,,,,, ""*' 1....,.1 lnal tile " ... I. 
,1'NOyI",od 100' rou Using EDIT 

IOf synl" er.OtS .. iII """" " . c ,"", 
I,."t !". command 'I "ac~ed 
Iwoee .nd .11 .. I,"", pJOQ,am ' UM 
ot. . I ... EOI10f .. II! try '0 EDIT ''''' 
lifle an ertOt ouu"ed on '!IiI'n, .11. ,,,,, READY .,.,.IVI 
" ' Trw _mil ...",. , nd/or Ed,lOO' 
.. ,II tlI """lI<od ,,""n 11\,. " ... ,. 

."ad. lutomatrr;&11y 

" EDIT." (and .. liST .... tI)tplained 
lal81) which is supposed 10 edit 
the currenl line. But, when used 
In an 81fOl"·trapplng routine, its 
currenl line Is lhal In which the 

efrOl" occurred! We can Invoke 
Ihe Editor by placing the com
mand EDIT in the program In

side the error routIne. as shown 
in Example 2. 

If the program is run and th81e 
are no errors the lollowlng 
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SOFTWARE 
FOR THE TRS-80· 

NOW I 

A LIGHT PEN 

FOR THE lRS-SO 

AND 

SOFTWARE 

THAT USES IT! 

OS LIG HT 'EN. W. "_ Ilbn th, •• ttl l,,,! Pholol'olnl l' till lOt" Iftd pot~.d n ... , ,, oy, 
0_ , .. .rom 10"_". YOII 1111 Iht Io,hl prn , .. ,.,,11 IIh'llII "10 V"'" "PI ' Kordt' , lOnd ... 
11K1I U(:1101\ boot I., lh.l , ncl~ dtl lhl l4hWJ!t you nMel to """" ' U . I.!!II! Pffl 10 YOU. ow .. 
BAS IC lIIogr'''''. 0 ... IOhWllt rOU!lnH Ifl on BASI C .,,'" • "mpll GOSUB pUll !he lIght 
!l!!! ,n M!lin TWO pfot"'" • • .mpln l1li'1 ,ncludtd . TIM " mt'IlU 1lI1ee1" modi rill ~ow ., UP 
..Ieo;IIon "I_no ony wl'lt,. you ... d> on tht :lentil. The ~K'Kn 10<;;1\1011" mod . ... dlf1 ' or 
IhI PI" 1H11Ihon .. 4 ttlU'"' , ... 1Itl'"" acld" u 10 Ihl (III .. " 11'0,.,,,, On. !IV IIlt1t'1Y 
' ..... "". 1>01 "'0;1 ..... 11. l~hl p", - SlI.'S 

SJI;UCH·'O'1oI b, 80b t"us"""'"". U. !1It OS h;tu !If " 10 d.oIW h,uln on 11M TRS -IO 
laHft. f .... , ... II. d,_ 01 Ih ... II", .. _U "'" Thin _ you, ~t1Ch In mtmorv Ind 
lUI! "Dill" _ Your sbleh t'" IN d,,,,ltvtd 01 nDfmti1lt l Of II !hi tfllII,ed .. n.ol 
'Milch lilt, _e drrwn Comblrlt lWO Of _. Itet t,," on Ih. "1M ","n. S .... yo ..... 
Ihld'lt1 10 1_ 0' d,s!< You t.-. MIl II~ lhe com"" I" 10 .",n l O~llhf POKE ""~11'" 
CIUl, td 10 Pl'o6uc;. y ...... kneh . Th" IV ...... 1I'"".m ''''H OUI IIow _do .-nary you, 
TRS·eo 1If! ... ~ ~IoUI" lIo.q Keo,d",gly . R","H 1rwI1I , 16K. Oil UIHIH! - $14.IS 

THE FOLLOWfNG PROGRAMS REDUfRE LEVEL II. 16K. AND CAN BE 
PLA YEO WfrH OR WfTHOUT A IIf.NTPI 

'OUR PETE " .. by Dow G~b~. PI., hVl 
ell d duw IICI ktl __ ·onl I,lfnll III III' 

"'liN PETE . Willdl l'HE 5huttlt oI<Id d,,1 
lhe (MdL HI .., 11 Vlllktl9f yau Wllh bM h . 
' IIKI, e8l11llld taldl in til" Wlnntf l ilk, .11 
"'owdown And wolth Ow l -- P£TE ' , "" iI 
qUII' Th," ...... 1 o lsk ~1 W"Iltn on BASIC 

On t"Hllt - $11 ,1$ 

lOW .... LlI'OItER bv OlnnV 511., How low elll yIN po' II',yOU '91'''" M,e 'o Mollv IIId 
1h1 !ownl ~ W'''L Thil'l 1111 Ill" In lowbill po l l'f . Th" .,..""n pl.ys Iht IMIIN I .. 
Gilden • . C8I,Ioln .. ,utt •. Don', l.b hello. g11f11tc1 - - Mollv plrt'lII I'ulll n' ~ml. 
W"nttl III BASIC . On eOutltt - $11 .95 

RU.oIIY MASTER by 0 ...... Gulnr<. PIIy .ummy 19I,nl1 lilt uonpu t .... ( . ",,!Jonll 
!If_hltl d".,I,y VOUI hand , the el i~ell, 1f'IcI Tht Q.cll l ~l tIM tlftn mtldt~. You wt yOu< 
OOPWMII' ..... 1111 oIIId dill INI Ihl [ .. ell . T HIi'd '"~ loll lIudt. lhil Plop .... _ iI b,' hll 
W""ttI .. BAS IC On uutlll - SII .95 

MATCH CAROS II-, Oollln, SIll • • BANKSHOT ~ BOl) CIK 'II<aflItft. T'OO1) PID9l'atM an alii 
uut"l. MATC H tAROS II I tonettl lfillon tvpt ttmt whtfl YIN .... Id\ numb' .... lt nlf l, 
Of !l'loIIh" s/o.Ipn. FOt 1 01 1 P'-v,,,. AUlom"" KO"nt " IH YO"'" ItQlI tb~' IY Wlllltn III 
BASIC. BANt:;SHOT " I bdh .. d·hke lime tal 11'10. wIIo Ihllllllltv \now ~I lht I ngits 
H" ,he bill ,n ,o the I'O( l n. bWI YOU ""''' hll • w. ll l ,m WillI ... ,n BAS IC WI l li IMdIIfIf 
I.,UIfI IUb!oU" ..... ..II;~ I Cl OAD Ifld RU N FOf I Of 2 Ditytll On ( ... 111 _ $t.'5 

THE FOLLOWING PROGRAMS REDUIRE LEVEL II, 16K, ANO 00 NOr 
USE A lIGHr PEN. 

fA$TGAMMON l ... b, Bob C""~I !¥I\tII . DUI po""l.,. IfIiIth ,,,.I. ntu i9! IN< kg,mmon ~'"' 
111,1 Il,mel ul Ifl bull"'."I. Th. CO ""'~"!I pl'Y''''''''I you I nc mllugOOd "'Owe l Ifl ll ilflll' 

IItGully. O\lUOII 10 "pl. V diu l oIl~ h Oln Ihf \I1""gU~ IInII. An . oglll ·lI"9t IIIUIU tIl on 
bOO kie! II .nClutltd . On,II""' - SI' .'5 

On d."'11IO - $24.95 

DUUC by Bob P" ,C' Delluog ""e"'"' I."",. 11'011' . "'1 ltv U'PPI"II lh' 0U9h Oflt Z·80 III 
IlIutllOn il I I 'IM. Rtloull ble . Sever.1 d l~IIY oal 'Gni. Muillple b.u. pO lnll, ModIfy 
_mOly . nel '19'11'11. On uuen. $14.'5 

Z·IO OISASS(MIlER by VIC 101o1Nt 01(0. ~h"" IiIIIll'lif!II p'09',ml. 'nc:lud,"'I 
TIIS-eo 110M "'Ih III.s Z-aO D,wUI",blil. w"tuft III BASIC. ln\lfuUlon IIIO C' \1111111 OUI 
mKh .... eaclt iIfIC Z'iot m ...... OI"f!.n ~I.ncb.d to. tftll O. " .. 11'11 ASCII mod. wll"" (On' 

WlfIlIMdl.nt ltontul9l cod, 10 ASCII . On uuellt - $14.'5 

~ Q~~!.'!;s",~~~~,~E ~ ". ~ "IfDf\Ofle 2_ hOw" w .. e",,.y~ . "' I't' 12 13) 3-f<I .6.599 

HOW TO ORO(R: MosltfChIt,e tnd V'W (IlChold.n nIIly Itle~ hOnt ,!W" 0111111 IoIId "" 
_ II dotd ..c1 $.1 h om Ofdtl~ 0-..< S 19 10 eompen OiIl 10' phonl chlt9fl. 0, m,~ youl OI' eltf 
to the Idd'm fD~ C. lolo.n" IU.d tlUlldd &'.11. .... II< . 0IeleIl 1N1~' NOllh Amtr lU 
IICid S ~ 10' '19"""tcI .... "',,1. p,y In U.s eUff l!n(Y . 

· ·1' RS ·80" I 
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Should appear : 
123 4 56781110 

READY 

• 
If there Is a synlax error. like 

making line 130 read; 130 RINT 
I;, this appears: 

SYNT.tJC ERAOA IN 130 
130 RrNJ I. 

RUDY 

'" You can then edit using all the 
normal commands and RUN the 
program again. If there was an 
error in line 140- 140 NEXT W, 
you would see: 

N01 WIT HOUT FOf'IIN 1.0 
I.e) (Ty~ ... L ') 

,.oNEXTW 
1.0 (OM Ed,IO! normally) 

II two lines are added 10 the 
program; 11 5 OATA 1,2,3 and 
125 READ X. there would be a 
number lour erlor code which 
sends the erlor to 1200 and out 
to the normal error messages 
and response. 

700 E.R~ I N 12!I 

READY 

• 
Every possible effor can be 
tested by using the ERAOR 
command/statement. By listing 
a line in the program like 105 EA· 

-

ROA 1 (or 2, or 20 ... ). your ellor 
trapping code can be tested 
directly , without haying to 
c reate a specil ic error. 

Conclullon 

Using this routine has saved 
me thumbing through the level 
II manual 10 lind the error I've 
crealed and saved l ime by being 
able to go d irectly Into the 
Editor. 

The Idea ol lhe routine waslo 
trap certain errors which could 
be corrected by producing the 
effor line, bul obviously. some 
errorS cannot be handled that 
way. For example, a UE Unprint· 
able Error or an L3 Oisk Basic 
Only, must be corrected by the 
operat ing system. 

Also, a LIST ?·? works well lor 
isolaling a cluster 01 re lated 
lines, lor instance a loop, as In 
the examp le program LIST 
12Q-14(). Even without the tong 
stalements describing the er· 
rors a LIST ?? could be used to 
look at a number 01 dillerent 
sections 01 the program at once. 
The Idea Is flexibili ty .• 

--
--

- • • 
•• 

lie hi..., • F~E£ P'og' .. j l/u for vow . 10(. nus :, . "'_ (OO'I'IPI 
In soh_. e f.OfO ((COAT. h tll _ I h you U n •• ce i ve • HE£ ,.og ... 
for VOW' TltS · SO •• udy for uu . 114 /0' tU llOfO JU liOO'l. for J UII , Sl l f 
,ddfllu,6-,,_d ,.w.I_. 

An U OfICl ••• Send your ulf IHId • • U . d·Uto(>ed .n",l~ Il0l/ • • • • 
blfo .e II ,III .. your . 1",,1 I I (ould be t ..... be \! th i nG you hlv. _ 
fo . your HS ' SO Ub'ilrY . 

f~H I flU U[D~- I ONlY H o!\ (( eDAtI ...- &2 

C((OA T, Inc . ' , 0 . &<u S96J. .... ' cow. Id. 1Io 8U') 

"TRiHO '" fO(I"~ , • .a.m.n. 01 TAHD' CORP M 



APPLICA nON 

How to make sure you 
have the right people, in the right place-at the right time. 

DIck ..,. S".w 
891l1iChiflan 
P ... tJ.". CA 91104 

If on. 01 your t.aka at the 01· 
flce, in your church or In your 

club involves pull ing people In· 
to schedule. on • lair, random 
baais, Duly Rosier wtll help. 

Many organizations can uae 
an effective but simple .ay of 
.harlng tfle won; load . ..... Ign.. 

tng church usher. and acolytes 
to their weekly duties Is. good 
eumple. Here, the object I, to 
try to use everyone about 
equally oftan and to aprNd 
them out .a mueh aa possible. 

In To.slmute,s' Clubs and 
others, various tasks .r. taken 
by different member. each 
_ • . ",.'klng up a month's 
schedule can be • probf.m. 

Maybe yoo want, method to 
distribute the necessary even-

... ftNtIw$HWQt _ _ ,.,. ,.7 

tng dulles in your store as 
equitably ae possible, and .. 
fixed rotation I, undeal,able

aftar all, who .ants to be stuck 
working Friday night every 
weeJ(7 The Outy RO$tef pro. 
gram will do all of tlleae taska. 

Codl .. 

Written for the TRS-80 In 
Level II BASIC, this program 
uses about 8K of storage, but 
the lotal will rsally depend on 
how long a list of nsmes Is In· 
eluded In It. It will assign every 
IndIVidual on In. list to .ny lOb 
.vall.bfe until the list is ex· 
hausted, or It can rnlrk;t as· 
signments to some lobs to pet. 

sons known to be qualified to 
do them. For exampie, If the 
duties 01 th. chairman of a 

meeting are rotated, but 11 Is d. 
sired to limit the post to mem
bers with more experience, a 
second, coded option should 
be chOSen. 

In the standard coded op· 
lion, individuals with higher 

Duty Roster 

codes can be assigned to low
er·level lobs, but hlgtlef·level 
tasks will not be given to per· 
sons whose cod .. are too low. 
If Iher. are really separate cat. 
gorl .. , so that some persons 
should be assigned only to one 
group of tastes and others 10 a 
different group 01 tasks, ' Sim
ple change in IwO program 
lines will accomplish It. 

The acolyt.and·usher prob
lem faUs Inlo the la.t basket, 
probably. But a little Imag ina
tion will point out some olher 
occa.lOns to use the program. 
For .xamp~. prop&!' coding will 
allow random assignment at 
partnen for the weekly bridge 
club meeting . Should you want 
to be sure your dally menu 
would InCludo Ncll of tho ma
jor food groups, you could ro
tat. the acceptable choice. 
randomly to get a verled lare! 

As currently Implemented, 
lour categories, coded 1 to 4, 
are allowed. Some improvement 
in eflldency results 11 fewer can 

be used In practice, but more 
can also be added. Naturally. as 
Individuals oaln experience. 
tl'*r code levels can be In· 
creased, and }OtHevel codn can 
also be changed as appropriate. 

How 1M Program Wortts 

The program uses Inlorma· 
tlon stored In DATA ststements 
at lis end. Line 4990 carr ies 
three paramelers: the number 
01 jobs, the number 01 persons 
. nd the option code (Zero II r. 
.trlcted assignments, nine If 
not). The data lormat Is dUrer· 
ent for each. 

Unn 5000 and up carry the 
Job names and their aSSOCiated 
codes in pairs (tor example, 

5000 OATA " CHAIRMAN".4. 
" HOSr',3,). H ighef-code tasks 
should be listed first lor best el· 
IIclSflCY to .void assigning all 
the hlgh-code personnel to low· 
er·level jobs before they can be 
used in the higher ones. 

From Ilne51000nward are the 
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persons' names in the same for· 
mal. The parameters and the 
data muSI all agree with one an· 
other in order to make the pro
gram go. As you well know. of 
course. Ihe DATA stalements 
can be anywhere you like so 
long as they are in Ihe right 
order. The codes are omitted 
for opllon "nine." 

Alter the preliminaries are 
out 01 the way and you tell the 
program to proceed. Ihe data 
are read (lines 800-900) and 
checked (Ihe subroutine begin· 
ning at line 4300). To begin with, 
there must be at least as many 

persons to assign as Ihere are 
weekly tasks. ThaI Is nOI usual' 
ty a problem. This check will 
also Irap you. In most cases. if 
you reverse the order of the first 
two parameters. although it will 
not give an appropriate diag· 
nostlc. It then counts how 
many jobs there are al each lev· 
el (If coded) and how many per· 
sons on the list are qualified to 
fill each. This Is reported out. If 
the number of qualified per· 
sons Is too small l or a single 
weekly roster. the program will 
stop al Ihe job level where this 
is detected. 

Duty Roster program. 

• 1Il~ OtIlY _TU _ '" Ol to: ST_. I'''' ,. cu~ _ a.s 
Y Go fB:Olt 1lo010 .,.. 
~ I>U I'" _ I>US~ G.. 

lilt ""I'" 0Rt, ;n) 
UI ""1"'llloO. ·WT\' o:o5'U ' 
I:N ~o.lonos. Kol .-xtl 
ue CU ""INP"'IS _ lOlL.\. IISSI"" JOn 10 I IC>IYllUIL.S (1<" 

U5 ""I"'"~ _ 0. Sl'!IIHnlD ~ _ IS' 
UI "II'" ""'UT "OO ¥aJ -r ~ IIRIU _ bl:stJlIPIICJI" , '" 
.". IIV'O ... '" LAO 
IY Dill Gnll . U N). "II) . L:"Il . ( ' " ' . K2 ' ''' . ,. 11( 4) 
1;>11Il0l GoJC85.LoJOll CUl(s.~~ CUl(S 
I. RVI (_ L1ST.~IGNU<TS. IIoCtU<fU$ 

:Me fOilloUGo L,n .. 
:11 roJI' ol'OoI O ( I.J)" 
~.-xt J. ' 
nt fOlllollCM un, .. K( II" tOIl _ ,~ Me,..,.,...,. OOSW _ 

nl 00'0 111 
_ ltD! ~ D(5tRIP1!CJI 

" 1 "I'" .. I"'·THE: ~ I'IIOYIb[S WT\' o:o5'flIS fOIl '0. PUtICOS <I€[I(SI.· 
qe ","'._ CJI II """"""'IZED LIS1 If THE:1Il ...: 1C>1 (NClO,Dt ~. 
• • ""1"'"L"'1 '011 THE: tOI o:o5TU. no[ LISl is 1If:-~LW ' 
' r.! I~' fOIl l0III:, I'I!ES5 DI1(It.,.., 
..... CU ""',""111 eN: (11'11[1(,. l"'lllY I'OISO< IS lLIGla[ ~OII "-L JotS • 
4,. "",,,,"N THE: ~ JOn _ I'£RS(JI5 ....: CUl(D TO IIf:S""tT" 
_ "',""IISSIQIOftJIT TO ~ J(II:S ' 0 II)IIl Q.III.. l fl(\) ~ • 

• .,. "".·r·II ~ C111M11 .. 1'5SI<JCI) " MI~ JC& 11/1' 
_ """,_ II: t'I 'w;1I II ' '-I'-al!l€ __ no:> SI-'f IQII"OOTICWS' 
0" "",IIt ... ,u I'5ST ..... 0'VtSa>I5 IN.Y IIITNIIi mn. OOTtoc.IU. · 
,.. """,· ..nU'.':D COOU _ [l'5 IL" _lflW Jc.s 0. 0'0ISt'III$' 
5 .. ""'1IT"l.1"1T0> 10 eN: IISSI-.n' SH3O.UI .. 0111"0> f_ LISTS' sa ""l IlT ""'''' ___ rus ...: III ()O\'111 LI N( __ • 

m ""'''' ..... ~ _ COO(S IIQ '" ~111 LI~ STMTtNC ., _ " 
so. ""IIIT"!'PSON$ _ COO(S fill( IN L11€S " .. _ '" • 
~ ""''''-s-.! ~ fOIl 1111'1L _ ...: INQ.l«ll. 'lJ..t0ll 111[' 
~ ""'IIT"E-.t:S 10 [N1[J1 _ CUI ~111 IMIT ~,e coou· 
5.,. ""11IT 'fOll -.511IClIOII OI'Tltw COCI(S' 10 ' JUc.c.' 

-~-l1It ""11IT1,. t $ ', I~'_ ¥aJ 11(_ 10 I'I!OC[(f) W ...... ) · , .., ... " Me,..,.,...,. 001'0 _ 
.... tl.S ""'lIT "",NT'fIILl tllJolT, ~ ¥aJ _ [N1(It[O THE: CflT ... J\.51 · 
n. ""'''' ......... THE: __ ,N ~ THIll 'IOU UiIH ' CSIW( " 

7" ""I""THE .--. WI'" no[ O!'l," 10 U5f: _III ~IIlU! • 
7511 SICIO' 
_ c:u ""'IIt'_INC 011,"' 
til If ~_ 00' 0 .,. 
_ '0. 101 ' 0 N 
122 I/V'O II. I ) 
~ -, 
tl8 '0- 10. TO II 
au _ ' 0' 
IDI N(l<1 I _ 0010_ 

.,. rl» 1_' to II 
r.2 _ Gen.L ' I' 

~-, 
_.()It loI TOII 
8Q _ ' ( I) . L2' " 
~-, 
e!Ie ooste ':'eII _ ooste 4,,, 
'.1 ""INT·-.<INC (10 no[ I15SI~S ' 
._ I~ ~_ 0010 UM 

._ ~ "'S'"le1(O fllSSlfH'DIlS II" .t)It 190 ' ' 0 0 
'11' fOIl no , to II 
II:N 1(2(17.1" .... ' " .. " 11. "'.' .... (.'.1 I' N'" > " t<05I.M O.M 
. .... IVIl 17 

U!lt N[XT " 
UY 0010 ~ 
11" flO< II!£SlItlClED 1ISS1 GN'IE1I1S 
'211 ftl! 1901 TO < 
1211S " II , ~., 1~ ~ .. lit 
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Then the shuffling begins. 
The random lilll ill conlil lucled 
in array K such Ihal each indeK 
number Is used only once. This 
is done by the subroutine be· 
ginning at line 4100. This seg· 
ment also zeroes the counlers 
and resets any negal ive job 
codes in Ihe person· list. 

Assignments are taken care 
of in the main program. For un· 
restricted assignments, the 
simple roullne begins al line 
1100. It reads the random K ar· 
ray and places the individual 's 
indeK numbers inlO Ihe assign, 
ment array. K2. When the Iisl is 

'li' .oa J,.., TO II 
lne lI ..... ' n ) 
1:nI ~I' ~' H'll» 
,<41 I' L2'~1) ) . L. 00'0 '2'!'111 

eKhausted belore t he end of the 
run. It calis the snullilng rou· 
tine and continues on. This 
sometimes causes the same 
person to be given two jobs on 
one day, but if lhe Iisl of people 
is long enough compared to the 
Job list. thai should be rare. You 
can eyeball a switch or run It all 
over again. 

Restricted postlngs are made 
beginning at line '200. It oper· 
ates basically the same way, 
but checks to make sure the 
person assigned has a high 
enough ra ting for each job. 
When an assignment is made, 
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the individual's job-level code 
is set nSijat lve so hewill always 
be " unqualified" for subse
quent jobs unt il a re·sorl and reo 
set occurs. If nol enough per· 
sons remain unassigned for a 
whole day's rosier. the lisl will 
be reshuffled. 

Customizing the Program 

Becau se there may be fewer 
highly qualified persons than 
are needed for the full four· 
week array of rosters. an inler· 
nal adjustment ollhe counters 
and codes allows those premi· 
urn individuals to recycle more 
often than the rest . The count· 
ers in array H. by the way. allow 
the search to begin where illelt 

all last time. 
Then everything is printed 

out a week at a time by the seg· 
ment beginning at line 2000. 

The Job and people's names are 
accessed with the Index num· 
bers thai have been shull led 
around up to th is point. 

In order to assign persons 
within a single category only. 
two changes are needed. One is 
to change the " greater than or 
equal to" symbols in line 1240 
to " equals." The counter in the 
checking subrout ine shoutd be 
set back to zero al the end 01 

each loop by inser1ing line4450 
H(O) = 0 . 

Since oul·ol-range codes are 
trapped . the number of valid 
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codes can only be increased by 
changing Ihe dimensions of ar· 
ray H (line 160) and the Indices 
for loops thai use the code 
levels. allines 4180. 4395. 4410 
and 4420. The number of weeks 
allowed can be increased by 
changing the :;eeond dimen
sion of array K2 at tine 160 and 
the slatements that use il-210. 
1100. 1200 and 2000. All other ar· 
rays and toops are set by the in· 
put parameters. 

Although the program is writ· 
len in level II BASIC on the 
TAS·SO. Ihere is lillie unique in 
it. The speeial leatures thai are 
used are eilher nonessential 
(such as the 32·character dis· 
plays at the beginning and end) 

or are easily written around. 
Two string arrays are declared 
by a OEFSTR slatement alline 
70. Conversion might require 
seeking out the lew places the 
siring afrays are relerenced (in 
the dimension statement at line 
160.lhe read ing s latements be· 

tween 800 and 900 and the 
prinlout routine beg inn ing at 
line 20(0) and chang ing the Gs 

and Ps to GS and PS. The guts 
01 the program are standard 
BASIC. 

Now. when you rotate Ihe 
kids among Ihe dlsh·washing . 
yard ·work. car- washing and 
dog·walking Chores, at least it 
can be pu rely random and 
fa ir. . 
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HOME 

Want to see how much you spend each 
month? This program plots time versus rate. 

Graph Plotter 

Scott King 
7905 59th Ave. N . 
New Hope, MN 55428 

Have you ever had to create 
a need to pul In front 01 

your soluUon? That was my 
problem. After I spent the 
money for a Level II TAS-80 

(16K), my wife said, "Kind of ex· 
pensive lor a Star Trek game, 
Isn'l it?" I had to accept the 
reason I bought a computer. It 
was really neat 

For those 01 you who Join me 
In the mlddle-to-Iow Income 
bracket, "really neat" Is hard to 
Jusllfy to the wife and the 

Program IIsling. 

18 11£" ....... T11'E"-T( t>ISPLfN ~_ ..... 
28 RE" ....... BY SCOTT KING 2; 1 6.'79 • ••• 
18 I!EN ..... TI!S-ee 12K 8AS1 1;; ... .. 
• 8 il!£H ..... ............ .................. . 
.~ tl..5 
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~~ PltINT " Pll£55 E'HEI! TO BEOI N " J ; I'*'UT AFI 
ge CLEFlA' 1eee 
100 D€FSTI! R , 9 , I;;,D 
lUI D IN R0'5) 
129 N-1 
1]e I/oPUT " ENlEl! x AI(lS UllJEL ", B 
1.e I'*'UT " ENTEI! 'I AXIS LABEL "II;; 

budget. So I set out to create a 
need lor the computer that I 

already had. 
One 01 the returns on my 

endeavor was this program to 
display my gas, electric, water, 
el c., bills on a lime graph so 
that I might compare the bad 
months to the good ones, 
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271 Pll!INT "X. ·, s 
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check to see If my energy· 
conservation measures were 
doing any good and plan ahead 
lor bills thaI Iluctuate through· 
out the season (e.g., my gas 
bill). 

The Progr. m 

Th is program was written on 
a TR5-80 l evelll ,butwith minor 
changes, 11 will easily run on 8 
level t It is designed to plot any 
two sets 01 numbers on an x·y 
type graph. The x (horizontal) 
scale has two different resolu
tions, 16 and 75 points. If you 
are working with the hlgh.<Jen. 
slty scale (75 points), you can 
"blow up" a section 01 It for a 
beller look_ 

The y-axis (vertical) is sell ad· 
Justlng. Its lowest resolution Is 
O' to 20, but II will automatically 
adjust to the largest number to 
be displayed. 

Operation 

The program starts by asking 
you to label the x·axis (for this 
example we wilt use months, 
but it could be days, weeks, 
hours or even, In some cases, 
people, money, cars _ .. any· 
thing, as long as It doesn't ex· 
ceed 75)_ 

Next, enter the y·axis label, 
which may not 9ICCeed 15 char, 
acters. We will use kllowatt
hours (kWhr) for this example. 
So this graph will be a plot 01 
kWhr used over a period of 
months_ 

The next entry to be made Is 
the starting point 01 the lC·axis; 
we will begin ours at January 
1979. 

Now the program will ask if 



there is an old tape to load. It 
this is the first time yol,l ha.,e 
run this, then enter no. But II 
you haye dala. load the tape 
and dump it Into memory. 

If thefe are any manual en
tries to be made, such as a new 
btu arriyal, then enter them at 
this Junctur.. Nex!, you will 
ha'lfl the opportunity to change 
any .nlrl •• previously made. 

Aller all 01 this has taken 
place, the computer will display 
the current data .nd ask If you 
wish to save It on t.pe (which 
you should dOl. When this Is 
don., the computer will dr.w 
the grlph, go Ihrough the y-Ixll 
automatic scaling and plot the 
data on the display. Th. graph 
will stay until you press ENTER, 
at which point It will ask If you 
would lik. an expanded ylew 01 

any section. 

Conctu .... 

I hay. found this program 
useful In keeping track of my 
bills, but It could easily be used 
to pklt a curve fOf any altuatlon 
where you have both time and 
rate numbers . • 
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• TR .... NSMIT SCR[[N. PRINT SCR[[N 
• TR .... NSMIT FILE. R[ctIV( L CR[A T[ 

OtSKFlLL 
• FUXIBU VO LINKAGE. C .... rABILITY 
_ MULTI rROTOCOL CAr .... 8ILITY 

SPOOL·SO • $39.95 
_ rRlNT YOUR LISTINGS WHILL RIJN

NINe. OTH[R MI:()(jRAMS 

DISPLAY + • $49.95 
FU,LY SCROlUNG DlSf'l..AY DRIVER 

.... ND IUGH rllUQtlMANCt KfY80 .... RD 

DRIllER UstO IN THt SMART TlRMIN .... L 
AVAIlA-BU 5[rARAT£lY. 

MICRrn,INC. 
,.. ........ 0.. 
aa.a CIIy,IIID 210U 

3m 
5"ff D~ " y ,. 
JM.744-'1 3.tS , .. ,., 
V.'~I;m 525-'1t 2.65 2 .45 ' .30 
8" Dilkmw 
lM-740 ,.os us 2.75 

.- a...- Denlity 

JM·741 4 .15 '05 ,.eo 
OI .... etl. Slorage P-o- 11)13.. 

ptutie Ubiif)' cu.a 5--1 .Q5 "-2.86 

CAIIfnt T APD -a.ta It( 811 
PfetftiuIII QI>Uitr In ~ 5 -1IoueJna. 
ColO 1015 .66 5Om.oo 100148.00 
C-20 10/6.90 50130.00 100151.00 

TA5-IO ~_ by Scun Ao.ms 
MIIc:II '''' ~ CI ... ia for 16K . 
Stvtn Atlwnlu,n amenlly .... dlbl • . 
SALEI $ 12.90 .. en. 3 for $:E.oo . 

NEW UfllOON II a- IT"S«) QI~''''I 
revu,*r prict $29.95 _ _ OUr pro $24.90 

Add II ~ orde< '0' .... ipc>ol'l . ~. """ 
bt,*nc:. (UPS ",1f_lon.1I prtpeid orderl . 

"T1IS4D It ........... .--.. II 'AIoIOY c:otIP.~ 

'" • CQMI"UTE"S 
115 E. STUMP RD. 

MONTGOMERYVILLE, PA. 18936 
(215) Ift.a528 ..... , 

WfIIlTE fO" COMl'LETE CATALOG 
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HARDWARE 

Keep all your wires out of sight, 
but under control with this cabinet idea. 

Box It In 
John Zafnerunas 
3034 W. Columbus Ave. 
Chicago IL 60652 

Ever since my TRS·SO was 

delivered, the problem of 
strung-oul wire, cables and 
components laking up too 
much of my already limited 
space kept cropping up. ThiS is, 
no doubt . a problem with many 
computers, particularly home
brew systems, but it should not 
be a problem with a fully 
assembled store-bOughl unit. I 
was determined to correct this 

before attempting any serious 
programming. 

,.' 

<i> 

A console " walnut veneer" 

custom lRS·SO is shown in the 

photo. It is portable, turns on 
with one switch and plugs In 
with one cord. It even has a 

lape-recorder cQntrol switch to 
bypass the computer , 

The " power on" and " tape 
control" add it ions were taken 
from previous Issues 0 1 Kilo
baud. (see Uen and Water· 
man's articles, "Cassette 
Recorder Oisaster: Ground 
Loops," p.lI0, May 1978, and 
"Turn II Oil," p. 114, Apri1197B) 

The visible part 01 the can· 
sale is constructed of walnut 
veneered. shell boards. These 
bOards have a brown·gra ined 
appearance, a good match lor 

I 

T 00""" _ , ",r 
" O(QOI 

Comput ing is more organized and professional with a homemade 
console lor your TRS·80 syslem. The autho, 's son Pau l II/us/ra res 
how re laXing programming can be 

0' 

., 
_ "010_' 

, . O(QO f 

~l'~'~ 

I 

the sitver gray and black of the 
lRS-SO. 

I used a 3/4 inch plywood 
panel lor the full one·piece bot· 
tom support and wood'stained 
all visible edges 10 malch the 
watnut veneer cotor. 

You can use pine bOards in 
place of the walnut boards. if 
desired. These call be cut Into 
panels and covered w ilt'! a 
wood-grained " contact paper." 
Later you can add some metal 
trim lor a prolessiona l look. 

Construcllon 

-,--\.-'. J_ L i-., j , 

Start by cutt ing up all panels 
to exact dimensions as shown 
in Fig . I. Drill holes and make 
up the requ ired amount of each 
panel as indicated. Mounting 
screw holes are not dimen· Fig. 1. 
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sloned but can be posilloned 
approximately as in Fig . 2. Use 
a lf8 or "0 brass wood screw, 
, VI inches long, lor ail mount' 
Ings. 

Fitst .. 88mble both (A) 
panels to the bottom plywood 
board. PrlKlrill hoie', apply 
white glue to mounting edge 
and screw panels together. You 
can recess the screwl 10 they 
can be Iilled in with wood putty 
lor a neater look. 

Mount the top monltOf panel 
(q next by applying white glue 
and screwing this panel to both 
side panels. I lIVen used white 
glue on all screw threads lor ex· 
Ira holding power, since the 
walnut panels were made 01 
particle board, 

Now glue in the two small (E) 
supports end the center brace 
(F) to the bottom plywood. Use 
a two-part epoxy glue so mount· 
Ing screws will not be reo 
qulred. 

A simplebrackel lOf I !WI mini· 
jack can be made as shown in 
Fig . 2 and mounled on the left 
side panel. A spring plate is 
mounted on the center Iront 
edge of the plywood bNtd. 
Press Ihls plate edge into the 
slotted se.molthe keyboard to 
hold It In place. Use two of them 
side by side If needed. I used • 

plate made from a piece 01 .020 
phosphorous bronze. 

Fln. 1 A ... mbly 

Place your tape recorder over 

D EB BY IIAE 

the center brace (F) and push It 
under the monitor panel. The 
recorder should tit snugly, right 
up to its counter switch. (Add 
shims to brace, II reQu ired.) 

Wire an SPST switch to the 
lett end to) panel lor recorder 
contrOl, as shown In Fig. 3. Now 
epoxy this panel in place . 
Epoxy the right (0) panel and 
hold down In place with some 
weights; screws are not re· 
qulred. 

Place your computer key· 
board over the ptywood panel. 
Connect and route ail cables as 
shown. Push the keyboard for· 
ward to check the fit . You prob· 
.bly will have to carve out a 
smail part of the right side 
panel (A) to make a better tit lor 
the lar right cable plug on the 
keyboard. When a good fit Is 
obtained, push the keyboard 
lully lorward and attach the 
locking spring plate . Th i s 
spring plate aUows the com· 
puter keyboard to be moved 
back slighlfy to get at the reset 
and olllon switches when re· 
quired. 

" you decide to mount the 
monitor permanently to the top 
panel (e). use '8 wood 
screws-' 'h Inches long with 
large washers and mounted 
from inside 01 monitor case 
(through slots), one In each 
corner. 

With the console completed, 
programming Is now more 
enjoyable . • 

111 ... .. ' . . ... """ ... _ .. ..... __ ...... _ , __ • • __ n." 
n.. _ _ ... _ ... _ ....... .... ---_ .. _ .... ........... _-

_ . _ .. ,.. . .... d _ _ ....... -. ' " ----,- .. ---", .. _,.... D .... "'-..-. .. __ , .. _ . .... .. _ --" .... _ .. -._...-.... -

I"'" ..... ,[ 

.... --... --.. - .. ~,---.. .. -.... _ .. __ .. .... 0.;"'1'(1 I If'" ""o. .. oc·· 
.. oil "" __ ot_ .. ,_ •• , , .. ___ ... _ 

DCH •• An_ ... ' ..... _ ... _ .... _ .. _ ... -.... ---, .. _,--_ ... _._--_ ........ _-....... _,_ ...... _ ...... .. __ .. _ .. -..... .. _ .......... _-..... _ ..... -- .... _'""'----. _ .. _--_ ... -... ...,..... .. ..... _,...-..- ... -
--,,~--.--.., ... -.-,. .. _ .I>r ... • .. t .... _ ............. __ _ ... _1 .. .. ____ .. ---'_ .... , .. _' __ ._ .. _ .. 0000000.00_,,_ ... , ..... _-..... -

.... , ...... _ ... DUll ''''' .. , .. , _ ..... .... 

.. otOo('Ol __ .""-- ~'" _.,--.. .. _",,_. 
_,1 .... ..... ', ' .. 1_ . .... 1 ... .. 
_, .... ' .. ~ .. _ ..•.. .1 ... .. ............ _ .. _-_ ....... , .... 
_1~ .. _!'I .. I....n ... ... I'_ 

_' ..... :11. !iOfT\l'l ..... 1: 
n .... __ ",27 -_ . .,,, .,." ...... 

ClI_". en.rlft H' ..... IMI '1f 

~ Adoo ..... • Ad¥cnlur. '. UQU""' , It'l. II'" 
10"'.·'I)OCI . "" 

II«/NfItllUi "'_r"'l S#p!Ocr '11 
Out 01 50 II< D9 ..... I .... ~ AttY .... , ... , .... 
rl1tdNo I ' " H lthly RIg) . ,lded·· 

IOSDI,_C,"'/lfHhlUflllll. , 

"" I h'9h1y re«ommend I~M 10'091 ........ 

IO- USJtw",.I. ~pfIOCl 'If 
Ad .. n ...... by Sa ... Adiml'" l.a,I.IIl. loom 
our .... nv ",.. Del leol 10< l RS·80, Pet. So<Cfleo 
and by Cho'II .... ~. , he AfI()Ie ttl 

Wr,t. 101 " ... Ity.. h eh Amentute SU 9S 

Adv.nlur. InllfnltiQnM 
80. 3<135 ... , 1 

LontwOOd. florodl 32750 
CODlVi .. !M.uIfC .... 91 _ c.l1 13051 162·69n 

Fig. 2. 

. . . . , 

( T()9 VIEW J 

Fig. 3. 

""'t · "'-"'" '"'" 101: __ -.. <l> 
__ , !OU'UTt 
u,"" , P'O'O( _ _ '000_ 
G..U_ '" ",-au 

........ , .,,.... , ,. _. 
""-_. --.. '" .,," 
.~ -" 

~':": !r(:': ~ TO __ . , 
" , ,, ' 

COVER YOUR INVESTMENT 
. .",.--.-.-~ '-'. ...... _ c-. .... -.... _-'-.. 

- " - .. 
~~~~ 

'''=:~a -_ .. __ . 
-" ... _ ... ------"""._ ....... 
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~:E .. j ~ 

r...tMt. .,.100 
' 0 ... ""' 10000 Q 
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REVIEW 

Apparat software allows old programs in new BASIC. 

One into Two 

Sherman R Wantz 
424 NW Lakeview Df, 
Sebring FL 33870 

I' you have been giving serious 
thought to mOdllying your 

TRS-ao Level II BASIC system 
so that il will accept all of those 
Level I BASIC programs you 
have saved on cassette tape, 
wait. You don't have to void 
your Radio Shack warranty by 
opening your Ley.1 11 maChine's 
case, cutting circu it board 
traces, Installing a Leveli ROM 
and adding several resistors 
and a switch . There's a simpler 
way . 

Apparat , Inc., of Denver, Col· 
orado, oilers a software pro
gram on cassette tape that will 
make your level II BASIC sys
tem act as though It were a Lev

el I BASIC machine. The price 
of the " Level I In Level II RAM " 

program cassette is a modest 
$14.95. plus $2lor handling and 
shipping. 

If you have very many Level t 
BASIC program cassettes on 
hand thai you haven't been 
able to convert lor use in your 
Level II system, the price of the 
program is quite reasonable. I 
was never able 10 gel Radio 
Shack's " Program Conversion, 
Level I to Level II" ' casselle to 
work satlslactorily. 

Appara!"s program is written 
in machine language and oc· 
cupies alJout 4.3K bytes 01 
memory space at the upper end 
of your Level II 16K byte memo 
ory bank. That leaves al most 
12K bytes 01 memory available 
lor use by any Level I pm'l)ram 
you want to RUN . There are 
some - but nol many - p ro· 
grams written in Level I BASIC 

Ihat require Ihal much memory. 
The program cassette sup· 

plied by Apparat comes with· 
out any supporting documenta· 
lion. However, almost all you 
have to know to use the pro· 
gram Is written in just seven 
words and symlJols that appear 
on a label attached 10 the cas· 
sette's plastic shipping box. 

Alter you turn " on" your Lev· 
el It BASIC system , you type 
SYSTEM on your keyboard and 
press the Enter key . The " · 1·" 
prompt will appear on your 
monitor's screen 10 indicate 
thai the computer Is ready to 
accept a machlne·language 
program. You then place Ihe 
" Level I In Level II RAM" pro· 
gram cassette In your lape reo 
corder and engage Ihe record· 
er's Play lever. 

Type LEVEL I and press the 
Enter key. Th is will activate 
your recorder 's motor and will 
start loading the program into 
memory. If your recorder 's vol · 
ume control has been adjusted 
correctly , you should see the 
usual double asl erlsks (one 01 
wh ich blinks) appear in the up· 
per·r lght corner 01 your video 
monitor's screen . 

II you fall 10 obta in the dou· 
ble asteriSk/blinking indication 
during loading, rewind the cas' 
sette tape, reset your record· 
er's volume control, press the 
reset button Inside Ihe left rear 
cover of your computer 's key· 
board assembly and repeal the 
load ing procedure described 
above. 

Alter the " Level ' In Level II 
RAM" program has been trans, 
terred to your computer's memo 
ory, the tape recorder 's motor 
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will stop turning and the "'?"' 
prompt will aga in appear on 
your monltor 's screen. Type "'r 
and press the Enter key. The 
computer w ilt clear Ihe moni· 
tor 's screen, wIll print READY 
and will display the lamillar ">."' 

BASIC prompt. From that point 
on, your Level 11 machine w ill 
perform as though it were oper· 
at ing under control of BASIC 
conl ained In a Level I ROM. 

Rewind the Apparallape and 
remove the cassette from your 
recorder. Insert in the recorder 
the Level I program tape you 
wish to use, act ivate the record· 
er 's Play lever, type CLOAD on 
your keyboard and press the 
Enter key. 

As your Level I program is 
transferred from tape to memo 
ory, you wil l notice Ihat Ihedou· 
ble asterisk now appears in the 
upper left corner of your monl· 
lor's screen. When your Level I 
program has been loaded into 
memory . the recorder's motor 
will stop and the ">."' prompt 
will reappear. Now, all you have 
to do 10 use the program in 
memory is type RUN and press 
the ENTER key. 

OperaUng In Level I 

I have been part i cu lar l y 
pleased \0 l ind that I do not 
have to readjust my recorder's 
volume sett ing after I load the 
"' Level I In Level II RAM" pro· 
gram and then CLOAOmy Level 
I program. I think that condition 
Is attributed to just plain luck 
on my pari . Bul alter having lid · 
aled so long with my recorder's 
volume control 10 load my Level 
II program tapes made on other 
recorders, it is relreshing to reo 

call how uncomplicated it used 
to be to load tapes a year ago 
when my system was using 
Level I BASIC. 

The compu ter' s response to 
the LIST command fills the 
moni lOr's screen with program 
tines. You use the "!"' (up·arrow) 
key to step through successive 
program tines. You can '"d ump" 
[record) your program 10 cas· 
sette tape using the CSAVE 
command. The format 01 the reo 
corded program will be Level I 
and the data trans ler rate w ill 
be 250 baud . 

Even the error messages are 
pu re Level I. i .e .. " What ," 
" How" and " Sorry."' II you have 
forgotten what these error meso 
sages mean . you had besl dig 
oul that dusty "User's Manua l 
For Level 1"' and refresh your 
memory. 

Of course. since your syslem 
is now operat ing in Level I BA· 
SIC. you do not have access to 
the conven ient edit ing tunc · 
lions Ihat Level II BASIC pro · 
vides. Nor w Ill you be able to 
use the LUST and LPRINT com· 
mands that Level II provides for 
printout of your programs. 

You will be pleased to learn 
Ihat when you use the NEW 
command . the Levell BASIC 
program in the computer IS 
erased. but the "Levell tn Level 
II RAM " progra m remai ns . 
Therefore. you wi ll be able to 
load successive Level I BASIC 
prog rams Into your computer 
without having to re load Ap· 
parat's program. 

However. jf one 01 your pro· 
grams' " hangs up" during load· 
Ing and you are forced 10 acti o 
vate Ihe computer's reset push · 



button switch to regain control, 
you will probably have to re load 
Ihe " Level I In Lewel II RAM" 
program before you can load 
another Levell BASIC program. 
As soon as you turn your com· 
puler off. the " Level lin Level l! 
RAM " program d isappears and 
your system reverts to its Level 
II BASIC configuration. 

separated by a colon. The BS 
string was continually trun · 
cated (shortened) even though 
It consis ted of less than the al· 
lowed 16 characters. I moved 
8S to a separate program line 
and had no more problems. 

RUN usi ng the Apparal pro
gram, I assume thai the prob
lems alluded to above were self· 
Induced and were not the fault 
of Ihe conversion program. 

claim that It Is Incompatible 
with machine language. 

I'm very pleased to have the 
capability that Appara!'s pro
gram provides. The price was 
righl and the program's opera· 
tion has been beller than satls· 
factory. My only lear is: Mur· 
phy's Law 15 bound to come in· 
to play and. somehow. I'll inad· 
vertenlly erase my program 
lape. But Ihal's jusl the way my 
tuck runs. 

Limitations 

My experience wilh Apparars 
program has uncovered one or 
two minor problems that 1 attri· 

bute to my having loaded the 
program at too Iowa volume 
seUing on my recorder. 

Another problem I experi' 
enced Involved my use of the 
ON N GO TO statemen!. In one 
portion of my program , Ihe 
computer would not respond to 
the shOrthand dialect ON N G. 

I have heard that the " Level I 
In Level II RAM" program wilt 
not accept programs written In 
machine language. Since Ap· 
parat did not furn ish documen· 
tatioo with 115 program tape to 
warn against attempting to use 
the program with machine code, 
perhaps il will perfOfm property 
In exactly Ihe same manner that 
a Level I BASIC program in ROM 
would operate. Since I haYe no 

machln~ programs In my 
library, I could not test the con· 
version program to validate the 

. However. in several other 
parts of the same program. the 
computer did accept the shari, 
hand slatement without default. 

One of my programs con· 
tained a line thai used AS and B$ 

Since Ihese problem s have 
nol occurred in any of a number 
01 other Level I programs I have 

CENSUS CHECKER 
T .... Cen .... Cl\Kk .. a). , ..... 1 • HI 01 P'OQ'&lnS 
dntO....:! 10 c ,...,. I,. .ccu •• cy 01 IhIt 1lIII0'' .... 
SU'. TM C ..... UI .. ,,, prO\l'CIe tile pOpull"on coo.nl, 
11111..,11 DoIuHO by_"'.o.,S olgooe.ntnoInl IOf 1Il0l 
ne.' len Yi! •• s. II III~ • • , ,naccu,,', ,ndom., pe0-

Ple. IM,n )'QU' " Iy 0< county WIll ... 11 ... "",-nllt 
s r.&rlttg. 'td"., .1Id ' Ial, lI,anl. Mild lulu .. p i.,.. 
nlng ct'!)ef11I upon iOn aCCU' iOle cenlU5. Cenl'" 
O>Kk .. <;an he lp 

The Census Clwlck .. .. "".",,,,,,, lor 1M ~Io 
SrI..,k f RS.80 ""c'oco"'pu'" U>d ""Y Dol u .. cI OIl 
.ny 01 P>e< BASIC "'oc .o ... ,11 BASIC.nd d i,k ii i • • . Sm." cil," . nd , ounl in ... " ben. lil moll I.om 
lhlt use 01 I ~'$ syll , rn. TN P'OQ.ams AI, " '1' 0111 
lon.,.,d and may be mod,,,,,,, ' or spectal Ioc;al 
proo~m . 

MICRO DECISION SYSTEMS 
3008 Redwood Ave. 
Lakeland FL 33803 .... ,86 

01".. 00-""-' ano U "'sul ' " lItII mlClO soli · 
.. at, .n d, • , .. ",nl. 

• MAXILL'" 
,. OR SCOf CH' BRANO DISKS D 
,. •••••••••••••••••••••• A 
L Some CQlllpt,lI .. ,." pay",. DIll ",., not oel T 

• . .. s.::~~'.a: '~~ '. ~~~.d~'~I ••• " 

T 8" SINGLE SIDE· DOUBLE DENSITY • 
II Bolt of 10 FOR $50.00 • 
• 8" DOUBLE S.DE · DOUBLE DENSITY • 
• Bolt 01 10 FOR 165.00 : 
o 5V." MINI - Box of 

• • • 
• , , 
• 

ooolIOO_'IIofI, ' -
SOIt .... M,r<! 

CUSTOM "" 
ELICTRONICS INC. 

238 EXCHANGE STREET 
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• , 

• • • • • • • o 
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llgurlltlon) 10: 

J R SOFTWARE. 
171 Unu. Rd. 

Su.1e 1!011 
N~Tti YORK - WUlowdat. ,.,.15$ 

0"'." 0. hllJ .s~ 
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REVIEW 

The Radio Shack board 
lets your 80 do the talking-to other computers. 

RS 232 

Rogel L. HiCks 
5534 Woodb«ry Clrel. 
Marietta GA 30067 

Communications has come 
to the TRS80, and, 8' $99, It 

mav be the biggest bargain 
since Levell! BASIC. I am reitN'
ring to the RS-232C board 
(shown at right). 

Eyen if you are nol Inter· 
ested In communlCal+ona, read 
ani The RS-232 board h ••• 
variety of uses that do not in
volve communications in the 
usual sense 01 the word. 

Most of U8 are lamillar with. 
paralle' interface, which mO'i'M 
8n eight bits simultaneously 
over eight .. par.te lin ••• A 
serial Interface handles Iha 
:same eight bits, but one at • 
time over a single line. The EWK:· 
Ironlcs Industries Association 
(EIA) has eatabllshed a alandard 

for serial Interfaces referred to 
AS RS·232C. While th is ap· 
proach ct .. ,ly lend, It,.I' to 
teHtcommunlcatlons, there are 
other uses. 

The RS-232 Is the only laatur. 
I know of ollered by Radio 
Shack that gives the user a stan
dard way 01 connecting a variety 
of peripheral devices from other 
manufacturers. In my case, I 
was able to lmplament a low-

coat h.rd-<XIPY line printer Into 
myayatam. 

ImplelMntaUon 

The board In the accompany
Ing photo Installs under the 
large access cover In your ex· 
Istlng expansion Interface and 
comes with a ribbon cable, 
Instruction manual and 
machine-language program Ihal 
anows your TA5-80 to emulate a 
standard asyn ch ronous ter· 

1311 • BO W/crocompurfng, Warch 1980 

mln.' (provided a modem, 
acoustical coupler or direct con· 
nect Is avellable). The board 
plugs into a 42·pln connector 
that is pan 01 the expansion 
Interface. Some early produc· 
tion versions have the connec· 
tor already In place, but you wilt 
probably have to take your 
expansion interface to your 

nearest Aadio Shack se~ice 
center for Installation (00 extra 
Charge). 

The early vers ion of the 
Instruction manual has a 
number of errors (however, the 
quality of the rest of the feature 
is e)(eallent). Table 5 on page 16 
erroneously shows 130 baud 8S 
the result oltoadlng 5H into the 
BAG (baud rate Q8nerator). A 5H 

will , in reality, yield 300 baud. 
The DIP switches are labeled 

on the board (51-58), but no
where Is the user told In which 
direcllon to pUSh a DIP swltch to 
open or close the c ircuit. To 
open, push each swllch In Ihe 
direction of Ihe UART (large Ie 
chip). The remaining errors are 
minor (easy to I lgure out), and all 
remaining implementation In· 
slructions are claar. 

Line Print.r Application 

The remainder 01 this anlcle 
descr ibes the programming 
considerations in using the 
RS-232 intertace to add a line 
printer to 8 18K sySlem (I expect 
Ihis to be the most common 
noncommunicatlons appllca· 
tion). Refenlng to your level II 
BASIC manual, the Irick is get· 
tlng your AS-232Jprlnler 10 re
spond to lPRtNT and LUST 
commands. Beginning on page 
2tI, Ihe AS-232 manual describes 
the procedure. 

The line prlntsr driver pro
gram Is In ROM and is designed 
lor a printer connected to the 
standard parallellntertace. This 



~ PtJ«, ',,4J' .201'"'' '''4 2~ , 'liIJ . P"I( E .,,02l . '2/ 
10 RIff '· 12I>\I~ ru 3l/1>/ ' i1!; AO Y' Plit E • • Y' NEXT 
I !J E" D 
20 DATA 2211 , I 1I1 . 2 4 ~ , 5~ , 25') , IZ1 , Z ~' , I ,40 , J2 , 02 . I , 50 . 1~5 , 121 
l!> DATA 2 II . 21~ . 2 19 , 2 )J .2)". H ~.1 0 6 .' . S() , ~S ' . 121 . 2 1 I • U4 
)0 DA TA 219 , 2lJ ,2]0 . " , 31. 246 ,1 27 , 0 . 0 , /11 , 9 , 12~ , 2 1" 2 ll , H I 
] 5 OATA I Ill . 22~ . 21 9 . 1 14 , 20) , 119 . 4 0 .2~ , I 2 1 . 2 11 , 2J5 , l~4, I J 
40 DAT A J2 ,4, 14 , 10 . 24 , 2)9 , }Ol . 14 , 08 , ~ . 1 02 . I I II , 110, 204 , lJ6 , O, ;) 

Listing t. 

10 PO l E 10411 , 2 . Pnt E .O"' . 18] . PI' KE 1041:> , 127 

5QO,) PrOlE 104 1J , 7 1 PI~E IMI ', 88. P'I'KE '0" 5,' 

Listing 2. 

driver program Is, however, a 
subroutine that Is called each 
time a charactM Is to be printed. 
This call address Is in RAM and 
can be modified (POKE) to ex
ecuta a user·supplied driver 
stored in RAM. The assembly
language listing of this driver 
begins on page 27 01 the 
manual, and a BASIC program 
to POKE the machine-language 
cOde into upper RAM Is on page 
29. My only problem here w~s 
wasting 256 bytes for a driver 
program that only needs 73. 

listing 11s a modified varslon 
of the program shOwn on page 
29, except that It only occupies 
the last 73 RAM locations. On 
power up, enter a memory size 
01 32e94 (Instaad 01 32511 lor 
the Radio Shack version). Load 
and run the BASIC program; you 
can now enter NEW and pro

ceed with any program or actlvi· 
ty using LPRINT and LliST at 
will . execution 01 NEW will not 
erase the driver program begin
ning In location 32695 (It will , ln 
lact , remain until you power· 
down). 

II you are like me, you have at 
least one large program with a 
lot of PAINT statements that 
you will now want to change to 
LPAINT. Wall, lnare IS an easier 
way! II so happens that the 
driver program lor Inc vidoo 
display Is also a ROM..-esldent 
subroutlne called by an address 
stOfed In RAM . 

Aelerrlng to listing 2, II you 
add tine 10 to tne beginning 01 
your program, all subsequent 
PRINT stalemeots will go 10 the 
RS·2321prlnter Inslead 01 the 
video display. Be sure to ex-

ecute line 5000 belore stopping, 
or the video's output will con· 
tinue to go to the printer 01 you 
get an unanticipated break that 
prevents this , simply enter 
RUN5OI)O). Needless to say, If 
you are redirecting video output 
to Ihe printer, you cannot use 
PAtNT @ Of video graphics. 

one AMI Problem 

The soltware wa hava covered 
assumes Ihal at 300 baud, lor 
example, each character can bo 
decoded and printed In the time 
It takes the R5-232 to handle one 
byte (approKimately 34 milli· 
seconds). This is a va l i d 
assumption unless the char· 
acter decodes to a carriage reo 
turn (In which avent, the driver 
program automatically Inserts a 

line leed as the next character). 
Dependino on the type 01 printer 
involved, the next one (Of more) 
printable character(s) may arrive 
before the printer Is ready (and 
bol03t). 

II yOU! prllller manuat does 
not cover this subject, it can be 
corrected (II encounlered) in one 
01 two ways: 

1. Alter each LPRINT that 
completes a line, add 
lPRINT STRINGS ~ CHRIIOO1); 

This transmits five (subject to 
change) nonprlntable char
aCUltS, which gives Inc printor 
an extra (5 x 34) 110 milli· 
seconds to get ready. 

2. Execute a FOR-NEXT loop 
to stall the program, fOf exam· 
pie: 
FOfl x. 1 TO l00:NEXT X 

With a IiUl!! luck, you will not 
encounter the problem except al 
high baud rales (1200 + ) .• 

I R 
BEEp™ 

ADDS SOUND 
TO YOUR 

TRS-80™! 
MAKES 

\11.1 .......... 
OUl~.O_O#· 

. 0;:00 • _ ___ ", Ig 

~:llJ.l'J1 'l·:.llI~·~ H:.llI\} r:.lll~'l· 
.. 1ll WSlS ~IJ) .. 

~QlJI"J")T ~:Jj:.lll :.I" ~-lJ~~Itl:.llla 
FUliin 5 FAIlA"IC ,.KIA., AT AI 'IIUI. IF "leI! 

BACKGAMMON ~.O 

T~ ton, tMc~,..,..,...". 1I'000om t()l" Ihe TII$ 80. Pl .... "......, ... d 
"''''~''oon., '~"'. _ 11 _ 011_ "'*90' _ I ~ ... t I~ __ '" .... _ 

_I U," doubhngdiel l hi' U'" tollt'l, ",opnl(: d,,,,, ... ve, ...... lable"l 

SPEEO IIEAOING ICAI.) 

Inc>"!" VOU' .eMi"·\Ij __ It'd romo ........ ,OI' w,rn th" edo,'U"OI'" 
1'199" ..... C9<"nP«,*, 0(1,,,,,, ,,,'.r< WPM I ...... '" po. ......... ' . 1 OCCOtO"'\Ij '9 
comp_. Up '0 !oOOO ...... <Ii pot. """",. "", .. !;lie" So ...... ,.,.,. Ihe 
,""ott9tCO!>'I ' 

VAHTlH 

Up '0 lou. _~ "'If pl.V OOjOmOl "Ie ~_,e. Ex,""II.I1I .",,.,.,0(1 
'II",h", diu S'..-d •• d yah"" .u If'I opplV e""". PO''' ''. V.h" ... Ct..n<~. 

.'C. 
WALL $TIlEET 

You ..-d _ " buy It'd tel l ~'*' .,.....,.,., " ..0. '" ' hot .'Oh"'l 
....... .. , ..,., Extl III-v*' ..... " w Uh 50.000 Tlw ,"', "" rTWIo. •• ,",II""", 
aoIlOf._ .... FAST ACT ION!I' 

0...", _ co ()I"d .... '''''' " ...... ,,00<1 ... "h Ih,. In, IC'''''''' ... eMit _ D,op 
de\lI" charvot on ",bs'" 

2. HOUII HOT LINE: VISA· Me • COO • eD2--A2·lMI 

- -- - . - ... . .. - ", ,9 "-tl ll ...... "'y_ ,_ ... o-J _ 
__ " ",-,,,"_ <I .... ' '',,'' c_ .. , ..... ~ "" _ 
,,_. _"", .. , _ 1 .. ... ...... ._ ...... _ , .... , .. .., .... 
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APPUCATION 

Soundex is used to class similar sounding 
names together, for easier genealogical research. 

Soundex Codes 

Robert A. Hodge 
477 Pelham Street 
Fred&rlcluburg, VA 2UOJ 

I haye been invOlved in ()&t'Ie

aloglcal research l o t a 
numbar 01 years, and occasion· 
ally have fouod it necessary to 
use the records housed In the 
National ArchlvM. There, a num

ber 01 records, particularly the 
I.'est ..... II.ble census records, 
are Indexed aCCOfding to an 
elaborate coding system called 
SoUOO8I1 . 

Developed 10 group similar 
sounding names together nt
gardle" of spelling. the system 
ule.the lirst letter of a neme lor 
alphabetlc,llIIlng and converts 
all other lettefs Into numbe rs as 
follows: 
• lis assigned to b,I,p,v; 
• 21alSsigned to c,g.j,k,q,s,x,z; 

• 3 is assigned to d,l; 
• .. Is assigned 10 I; 
• 5 Is assigned to m,n; 
• 6 Is assigned to r; 
• no \/8lue Is assigned 10 
• • e,h ,I,Q,u ,w,y (normally); 

Complications some Urnes 
arise bec.use only one 01 any 
two consecullve equ ivalents 
are recorded (Including, In this 
case. Ihe IIrst letter, normally 
not coded al aU). The IInal result 
must be adjusted to consist 01 
one letter and a J.dlglt number. 
extra digits being discarded; ab· 
senl ones ara recorded a. zeros. 

I have found It nearly lmpossl· 

ble, especially under a time 
pressure, to code a lisl 01 names 
withOut making errors. Because 
of this, I try to prepare all codes 

1 .. CLI 

to be searched well In advance 
of attempting 10 use the 
records. 

Wooing with my TRs.80, I 

laS '~IMT TAaI2'I "THI SOV.oII CODI " 

have developed a program 
which accurately produces the 
Soundex code for any name 
entered .• 

11' '~IMT I .ann·"A WUMliIl o. UCO~S U !"lIB D'I'IOIIAl. MCHI'iES KAVE IIEEII IWDEXED 
ACCOJUIU'G 'l'O A 8Y8'I'1II ALLC*%IIG SIMILAR IOUIIDIIIG MAXZS TO III ClOU.ED 
TOGBTIIIlt UGARDL188 0' 8PlLLlltG. THIS SY8'I'DI IS TI.MID TIll 'BOOIftID BY 
STP' ." 

11S 'Rlftl.RINT" n ONI 18 GOIIIG 'l'O TIlE MCRIYSS. IT wout.O liE BEL"UL AHD TIII!:-
SAVING TO HAVE THI SOUIftlEI CODIS A1JI.lADY AYAlu.aLE 'OR THE stIRNAQS I 
t.AST NAMlS) 011 ... WILL 11.1 1JE.I.lIIIC. · 

12' P~IMTIPIlIMT" 1 AJIt PIlOGMJUGD TO OETERIUME THB SOUHOb COOl 'OR YOO " , PRINT,IMP 
UT"T'" IJn'Blt WHE. RIADy",A 

11S OINASI1S1.1I$(1SI,C(2S) 
13. Cl.S 
IJS PRlft· n .... THE SlIIUU.Il! (LAST tlAICI) TO liE CODEll AND PRESS ' ~"'R", IN.UT·"IAS 
In A-LENI A') 
145 C(1)_ABCIL ... 'TS !A',l )) 
lSI rOR B-1 '1'0 A-
155 1I$18I o .ID$ !A' ,B,l l 
In WIXT 8 
1'5 'OR B-2 'l'O A-
17. CIII)-ASC(BS I II )) 
175 H!!IT II 
18' rOA 8-1 TO A-
l'S IF CIII)-" OR cla)-7. OR C!II)-" OR CIII) -" THEN CIS)-l 
1" IF CI II ) -'7 01 Cla)_7l Oil CIII) -74 OR C(8)-75 THIM CIBI_2 
1'5 IF CIII)-81 Oil Cla)-.) OR CI II)-Ill OR Ct ll ) -" THEM CIB)-2 
2" IF CIII)-' 8 Oil Cla)_'4 TH .... CIII) -) 
2.5 IP C(II)_77 OR C(II) - 1 ' THEM CIB)-S 
211 IP Ctll)-7' THEN CIII) -4 
21S If C(I)-12 TH .... CIII-' 
22' I' Ctl»' THEM CIII)-' 
225 I P C(B-1)-CIII) THIN Ct B)-' 
2)' MEXT B 
2)5 CLI,X-' 
24' PRINT-TBI SOUNDEX 0001 'OR '-AS"' IS," 
245 PRINT,PRINT"RIMT LEPT$I A$ , I J , 
25. 'OR 11-2 TO A 
255 IF CIII)-' ~ 27S 
251 PRIft CIII), 
25S X_X+l 
27' IF x.) QOTO 2,S 
275 MEXT B 
2" rOl &-1 TO ) - X 
2'S P1UIf1' - ' " . 
2" .ElT B 
2'S .RINT IIMPUT- I' YOU HAVE ANOTHER MAKE, PRESS '~ER' OTHERWISE TYPE 'NO' " , A$ 
l •• Ir AS. "WO" GOTO 3'SILSI 1)' 
)'5 CLlIEMD 

Progrllm Listing. 
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$HI 
2101' S1~ n. ____ • 

( .................. _--_._........ ----~ _ .. ,_ 00IIi0000I ''''' -- ...... --..._s .... _. ft_ _ .. __ .. _---_ ...... ----
HAZlLTINI1IRM1NAlI 

Jwodo"d .............. 10 _ .. _ ' c .. __ -..... -l'Mo7" ._ s ...... . ,. ...... _ -~ ,,. ~7 ..... .. " 
nw .A1 --.,.... ...... M_. .. ~ ... 

-.. _--.. --'-
0W00I __ ---- ..... ---'--- ,---u..._ ... __ -

' 18M~r~ 
• StfI.IIt dI'ns,,,. 
• In&-.odWUr _rINd 

c.. .... 1'" I"," n·,. -u _1oeIft. , ......... 
c.. .... " .. _,..._ 

"ft ~1' 

DlN Im/ DlII: .. -~--.. --" .. _.-.... -r .. _ ... __ _ _.-
c ...... -..-1010. , ,,. _ .." r_ 
.. Il .... r_ 
"P ... . , .... _ 

VllllAnM 2 1 
ClmHiD or 
c.usmIIl 54.95 

16K MEMORY 
ADD-ON 
171 2 for SI40 
r"".~~ hidy -.. -- .. ~ ..... _c __ -_ ...... 
c .. ... -..-
... ' .. 1_",--....... ,----"_I ......... .........., ,-.. -I .. ,,w,,,-_ 

FW.IR BKiiiONCS 
TRI«) DUAL CASlrTTI 
CONTROL CENTER " .... 

• Am MId .~" ... c">dlor~' • ,I''''"''' IOU to I",.." 10 u._ ... ,,,,", _~, 

... - ........... --.. _.-_"'--.J __ _ _ -_ .. _--_ ... _. -------- .. - .. ("'. , .-I 
(lOAO. ___ .. _ 
.1000 __ _ 

In ... ,~ .....-_ - .... -...... -•• 1 . .... ,._, .UHU., ...... ___ 1.10'. 

FW.IR 

~ - - ..... ... ----_ .. n .. " .... _ .... ..- (\0000 __ --_ .... -_._ .... --._-,.c_c_ 
~~...;:;:.!;.:.: --_ .. , .... . 

c .. _"'l'" n ... , .(0, .... "" . ... u ... .. ( ra-Il 

TRI«) I/O • AUXllIAIIY 
CONTROL CEN iii 

• COM"'" ICIta. ¥~ ~ opp/io.I>ce IIwv _ '.!'.«J< 
• Widl ~ opp/out_ ~ .,wdrx_ ..... 
• !luilt-.. ..u ~~" ....... nrS«t ",,"y' 
o c......,. "- ,,«._ Di . "",0I'd IO~' ___ "_ ._----_ .. -..... ----.- ..... -_ .. __ 01 __ '-

----. ............ .... . .. _-_ .. _-..... 
=::.~.:::.t'':: 
~----"""" _~"""_01"'_ 
.. __ .. 101 .0 __ _ 

DIRECT 

_ __ ti.la _ 

---. ........ ---_ .. -'"'-----_._-. . ----_ .. -----... (1".'1. 100", ._..c 
COH' IOlU _ 1I 1001 1'1(11,00-10.,, __ _ 

_ .. ;, ........ li<n.r.r ........ . ," ... Co,_ >PI 

CONNECT MODEM -.~, 

• JOD s..A' 
• a....wd _ thuIIr b ".,.,...J~ ' 

_'-'''.'''''_'' "l-fttot". ____ .... _ -.._- ...... _ "' .. -----. .. ---_ .. _-......... -. ... _.- -_ .. -.,-..-_ ..... __ .0.-- uo --. ItS.nI _ ... ~-"'- -'-_ ......... ... ---.-- -----e::;.. ""= .. t« III';'" _ - .... - "*'-... _____ :..;e~. $395 

Ncwallol i "Cot" 
Ac:0UIflc "II ctlm 
=.== ....... C .. -= __ . DoooIt ....... .. _1 .... _ .. -......... -. .. c.o __ _ ... _ .... ---_ .. _ .. ---. ....... -_ .. """'-----.-.--__ c __ _ 

__ --' ''' _11 

HOW TO OIIDII 

$169 

..wn .. coo. , . ""'*"- c.
_~""'.~ • __ ...... , Irf ... .. 
>--"'" lot ' ~_' .. ,..i, .. , 
...... IMtt ""- MOItjm 10 
............ w. _ ""'""" 10..-.---.. 

MNO f OIl ,au CA'AIOG 
'U.TUI INC: (--.... --...-

~...-.-. ........... ... 
...... UDo..w_' .... .. -.. ........ ~. <_ ..... 
..... ---""' ..... - ... -...... ~ c __ ~ ... -"tt_ . .......,... ......... -
<"'"~ 
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sam SYSTEmS, Inc. 
Computer S t:f VICt'S • H ,lrr/w3n" So f /w.w.· • CunSll l tlll!} 

Professional Business Software to operate o n 
TRS-80· compu ter 

. . . 
• ISAM Accounting Package : 

Accounts Payab le, Accounts Receivable, 
Genera l Ledger with Cash Journal , in
vo icing and Pa)'fo ll 

In tegrated Account ing System $425 .00 

Separate Modules S 99.00 
• ISAM Inventory Control $125 .00 

Above Systems require 2 - 3 drive Systems. 
Integrated System requires 3 - 4 drive Systems. 
Systems operate under N EWDOS by Apparat 
(not included) 

• Machine Language Disk Sort $ 49.95 

Multiple Keys - Ascending. Descending 
Callable under Basic 

TO ORD ER CALL 

(617) 685-0151 

• Tnldemark of Tandy Corporal ion 
•• Accounti", PackaF nOI available in the Stile of Califmnia. 

TRS.aO SOFTWARE 
from 

51:1ALl COI:IPUT~A 51'ST~1:I5 

The Softwore People 
0...1_' 0aIa' ............. . s.-. ..... '<IO~ 

TRS-80' - CONDENSE 
TH U1llull II BASIC 
C .. ,rmlu Ullntl .. 

•• _II 1.3 In ' .. 11.110 •• 

Write eASIC programs u.ing ,ingle Itatement lin .. for .... 
01 ""sinlanaltC • . 
Write e ASIC proor.m. with unlimited remark, and comm~t. 

10 improv. program r •• dability and documentation .. 
- AHD S11lL Gn -

OPT .. UM Us( Of _MOAY - FASTER PROGRAM 
ElECUTtON 

Compt ..... progr.m. U9 to 7()qb 01 origin.1 .i, . 
Impro" •• ,".cution tim. by .. much . 1 3O'lb 
Ct •• , •• mullip" · III1.ment progrlm lin.1 
BII" COll\pr ... ion 
Rem.rtf; . nd COII\ment d ... tion 
Renumber. GOTO. GOSUB. THEN. ELSE .• nd AESUME 
...,.menll which relerence del.'ed lin. number. 
PLUS THESE NEW USER REaUESTED OPTIONS: 

Retent ion 01 low numb.r.d r.mlrt. 111I.m.nll 
Ch.ckpoint , A • • ,.rt FlciliU • • 
Phi.. 1 worlt Iii. 

.INI I $21.95 
(Diskette) 

•••• 1 II $24,95 
(Diskette) 

ImRIlATIOIlAL SOFTWARE ASSOCIATES 
P.O. III 14805 ~ '" 

0 .. 111. ... 68124 

TfIS-&::) UTILITY fflOGRAMS 

1

'_' , .. ,Un' . .. , .. ,,"- , .. , ,... I .. . -... ... ~". --, .. _ .. .. _ .... " .. ,.., _ ..... , ...... " IL ... . 
n .. , .. "'IL '''' _. _'M, .. " 0'" •• n; 
' " .. , • • • • ,.., ... , ... , , .. , •• oo ... " 

1

_ · _ _ - '- ".'- _. - .-...... . 
u ....... " ' .......... ..... """ II , ... .. .. ·"0·· ...... · .................. " ..... 
.. 0 .... "- " .... . "of"" •• " "'" '-'" 

1

' ''- ... _ ... ""e .... ' ... , ... ,--.,," ... ..... ... _ .... , .-. .. -
'"," -."- _ .. ,,- ............ . ... . _." • • .., • • _ . _ ,,_ oM _ " __ • 

• ~, : , .. ,"""''''ogtOmtoo .... SOO ~ 

IOOl : 10:1011 ' IJI\lTV ""1)tWW'oQ""'" 01\)0"'01 
"'Q~ '1' ~ vta/fr2 : _ .. OtOt;iI'(>I'PW __ .... *lOd_ 

-..-.,... " . Q!> 
_ : Ptogtom'lN)flr Ot~"""" a>cJ ........ ~O-..-._ 

S2.~ 

\\'ben you buy your 
lllS-80T.' equipment! 
~ our iull fn:\! numbt:r to 

1

,- · ... · .. .. - -, .... - ..... .,., .. • ___ .' nil •• _, .. ' •• , ........ _ .. .. 
IL ... .... ,_" ....... , ... ,,' _ ..... _ 
" ... " .. , .. ..... u .. , .. ' ''-'' _ " 

I 
..... " .. ,.., , .. - ..... , ,., - " '0"-........ , .. _ -, -"'" .... '_ ... -.... , .. .. ... , ... - .. ........ _ .... , .... '''' .,,_ .... , ...... 

MIOI'I' : co,"""'~oo_. __ 
P'CVO"" s t. ~ 

~ : ~JlU'POO'OOII)I'Q""""" ~ 

.....-.".M 
$fOCI: . ANoI'" k: •• ock........c OWN ' , ..... 
D/IIO : .... " .. ,.~tto · " HI5 
QUoW : ~!_<I! __ . " • . M 

TheM progrlm, were Wfll1en lor ill. TRS-80 
Comput ... S.,."lem Irld It. perlpheflls. A 
minimum 01 32K 01 memory Ind I' lei.' 
one diP; drl .... Ife reQuired lor .,1. All soft· 
w .... I. supplied w ith Full Documentlt ion 
PlUS appllcillons IlIlmple • . 
For QuoIIy Uwo ... "'IIw 5clfI'woe~-

SI:IALl C[JI:IPUT~A SVST~I:IS 
29-" (01 MC:DoweIIIoad Phc:JerD.1J.15OOe 

(602) 27W101 
1\OcfIIIOI'oOI'-"'0l>0~""~ 

Col 01 wr ... ..,. 0I0c.0 -"-Mcn~_o-' ""S'O'CoroI~ ... 83 

oe..uR INQUIIliES INVrnD 
"TMID ............. ...-.-.. .. T,,"OT CQtu' ,. 
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'Mck our prk\! bdoN you bu)' 

a TRS-80T" ••• anY"'ft(n:! 

' .0 . BOX 10M 'ENSACOLA. FL 32&01 

FLORIDA tcWloUB-MOJ 
1·IIDO·B7. ·1!51 

I
, ... ,. ..... -, .. , ."' ...... or.-, ... ,. -_ " "U" ,_ ,_ ........ _ ... .. ,.. • 
.. ....... __ II <01 .. " " _ .... oM ., ... 

IL " " " """ " ''''' <0." ....... . _ _''' '_ " .. oL., _ ..... ,. ... _ ...... , 
• .... " ,.. IL ... 

' 1L , ... _ ....... _ ... .... __ ... ~.,,_ •• 'a ... .. , .. ... ...... , 
" .. . 'U"'''' , __ , ..... roo ..... " , .. _"'_ n ... ,_ .. _<. ""' .. _ ... ' __ , .. 
....... " ... ...... , • • "'" " ... « . ..... , ... ""'" 

S).9S each (c .. u t U o r H .. l n • • '11+< 1(,) 
ph,1 $i.SO IN! r o role< [ o r poI .. ,e aLOd 
haod )!.., (fou!,~ o rden $1.00 PH o rd .. 
fo r POltA" and h.LOdH.., . re ...... r • • l d ...... 
add 6l .. I ...... ) 

MARIGOLV ASSOC IATES 
P. O. BOX 5i10 1 

HOUSTON, TEXAS 77058 
~, .. 



lRS-BO 
SERIAL 110 
• C.n onput ,ntO b'lH; 
• eM) u .. LUST .ro 
lPRINT to Ot/tpUt or 
output contll'll'Ou"y • 
RS·232 comlHlubIc! _ 
C ... be Uled WIth or 
""thout tna '~""'III(W\ 
bu • • On boIIrd 'WItch 
.. 1.c~bI. baud retel 
01 11 0 1 50. 300. 600 
1200. 2400. ~ty or 
no pwoty odd or eViIf\ 
5 to B d.te tilts, end 1 
I)/' ... stop bits 0 T R 
t ..... . ReqU Ire •• 5 
., 2 VDe • BMM"CI only 
5' 9.95 Part No eo, 0 , 
WIth perU 159.95 Pwt 
No. B010A. .... mbIed 
$7995 Part No.B010 
C No connec tor. 1)1""{)
\IIded . ... below 

COMPUCAUISE 

THE TELESIS 
VAR·80 

INTERFACE 
UNIT 

For ti'OI TRS-OO ..... th 
L .... a..c . Pn:Mde. 
aoutp.M .~8 
1rp,U • 2 It. r:J Ilter-:;:.== Into TRS-80 • Power 

• AI-

DISKETTES LEEOEX 
MONITOR 

~~~§~~~~l Box 01 '0. 5 - 5299:). 

8'· 539,95 12" Bid and ~te· 
PI,.toc oo...1'w::IIdII10 FIemoYH~. 'n 12 MHz B3ndw,dth 
dlekattea, 5' - 5450. oneHCondiERAS£~-8 • Hand.ome PI.ltiC Holds two ~1 /4 onch 
8- . S6 50 $19.95 c... 5139 00 <i8ltettes and ..... ~ 

1..:._.:. ____ J _______ ~-_::::~:::::_1 8f1v.t.rderd tlTeemg tw'odeI'S9.95 / 10Pack. 

YOI.' TRS-aOL.qIt-Pen 
... ~ ..... """«l 
netn..ment n """"" ti'OI 
proper CInI ..... """ 
IIIItSacto"'/ t.e and 
many years r:J &er'o'IC& 
Part No TRS60lP 
52495 

SYSTEM 
EXPANSION 

'O'Om 
LNW Res.arch 

• Sere! RS232C/ 20 
rnA 110 • Fklwy con
tI'QIar • 32K bytes 
me<TIOf"I' • PvIIIIIII p!"O"'lC.

er POf't . DI.aI cnaetU 
ocn • Rea>-eorr. dodt 
• Screen pt"lflUIt" buI • 
Ortloertl ~ ~ 
• Sott~ COI'TlI)OItbie 
• sader me5k. ~ 
Icreet\ PC boertI and 
user merual p." No 
lNWIIl $69.95 

fLOPPY D.,. 
INTERFACE STORAGE IINDI!R 

Thr.e-ronll blndlr 
come. WIth ten tIWltI· 
pannt pieStIC sleeves 
wrlICh KW •• ,u:I8te 
&ttllet' twenty. hye..r(;h 

Dr tan 1I1~~nCh 
floppy d.sks. r & 
1Ohc*IIIrs 5' 4.95 Part 
Nn8lDl;Exv.~ 

1.~~~~~rn~~~~~i§.i[J 95¢NCh.PartNo. eco. ~ DtOrTAL 
NOW! CUSETTE 

A FULL SUPPORT SYSTEM 
FORTRS...aO 

TRENOCOM 
PRINTER 

• 40 cI'lInIct.ers per 
MICQO'WI . 4-7 / 16 n;h 

wide thermel '**' • 
G~ rTRENcx:oM 
10m 4BO seYef'dot 
pt"IfIt POIlt.o:;lnt per line. 
TRENIX:OM 100.Part 
NIl TRCl)100,S495.95. 
TRENOCOM200 Part 
NIl mco2OO.S3~.95. 
'nurfac:.tl io" TRS-80. 
P."No. T80A$45.95 
For Apple H. Pst No. 
TRGA I, S75 95 For 
PET . NO. TACP2. 
S79.95.F~Scocce ... , 
TRCSRl $45.95 

• 32K 01 RAM • EPROM ~ • Dos. 
contI'OI • Data IIC(pJ06Ito"i • PW1III!I 110 • 
SenaI 110 • P\ig IntO GPA'a Moth!!rtlol!rd. 
GPA. qJ.-, 086ql nct..des . 644 ~ edge 
COfYleCtors • +-5V, -5V, .12V, -12V utemal 
POWet' IOJOI)Iy ~ • Acuw temwwton. 
The Mothertxlerd. Pert No. GPA80. II aNy 
$149.95 

TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 

FOR THE GPA80 

SOUND EFFECTS AND MUSIC 
FOR YOUR COMPUTER 
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If ~.njoy driving. you're gofng to get • 
COMPUCRUISE. Once you ... whit It can 
do, you Jult won't be .b!llo IIYIi without It 

Thi. g.dgll 1111 inlO moll duhoo.,dl ... no 11'. ln ...... In. liny 'POrIs ell Ilk. 1h1 MUd. R)( .7 .. 
Onc l you ~ ' ... 11.1"'Y Itlp 1,lIk' IIY;ng. 7.7. TIIIdar"'" ' hlng ,ell. you lhe Uml. 1>ow I .. t 1'O"·"lIOIng, how 
t., yOU" bien on Ihls '''P Of since thl till 'eg.ltlng. how .... ny mil" ~ g.Hon you·re oelllIlG. ItII hit ., the 
In.'lnt 01 lh1 ...... g. on 1111 Itlp ... o. g.allons ~ _III'" 11'0""'" 01 lOll'" 1,lp .. I_fltur.ouilld, 
... 1" lide!Of cool.1II 1 .... 1>"."" •. II you p,.r .. ) ... oh. 11 "'I In lI.pMel Um. 10' I'" 1,lp .•• 10P .... lel1. l.p 
time. III .llIm ... how mucl"! lum ... 10' youl l.ip. !"IOw mlny G.llonl morl "" Ulp will 11k. , how mlKh longer 
101 It .. Iflp 11 you, ",INfI! '_age 1jIIId ... yll. 1I 0 1 ... 1 you ""' . .... ege lpeed lor 1M 1,lp. You prll .. 1t III 
me1"c. no . If.ln . h11" ,.m.inlng. ' IC. Old w, m .... UOII lhllll.lso h .. crul" ~lfo1 . it he< "' Sj)IId HI 
on the conlfo! 00.." 0 •• 1001"1"''''' apeed 1'0" ". I •• ""ing7 Thl CompUe'ul" will keep you bu.y Ind ... 1 .. · 
1.lned durlllg .ny 1, lp ... 1.ll lng you more Ih.n yOU .. iIt lYe' ... nl 10 know. 

""-- T.e/l Eatendoed 
I*It aASIC- Thil lt lull 
disll BASIC 011 t\ •• disk to< 
HEl lOS II disle cont'OIIer. 
.. ith PTOOS.1Id glUl" 
Illen I&K. IOO'~ each 
E.._ or.to. IASIC on 
CHIIttI_Thts Is l lle ...... 
U J)r..-tou.ty ...n11oneCl10< 
I'" Oi.., BASIC '",m Pro
utlOt TKh. Need. tTIOII 

1111n 115K. «1011-112-
E.._C .. _ 

1IoK- Thl, includeS ,II 
lill 0PII111O .... _.nced 
runctlon, IDllk><ng morl 
t",n pleyl"" g.amn: for 
SOlOS. CUTI ER. Ind CON· 
SOl Monilort . «101&-122 

-" IASIC , '- PoocHI« 
TIf:I\ - Thill' 1,lmpl' 
B.t.SIC lor. SOLOS. CUT· 
TER. 0< CONSOL loI onilO< 
.nd 15K 01 RA~ . 10013-
Sl1 .80Meh 
I'foc:Iuor TKII a..t.MEPAC
to<.OOWI BASIC- V'''ous 
. impIe OImel. 100' ''-' ,160 

-" 

ASTR~ 

" 
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T"he Compue.ylli ll not dilllculll0 In,"I1 . lhough II dOl' COIInKI IO •• ...,'h."" "I0Il>1 1'" clg .. e". 
Ilghl l< . Unlit "","tlti'" CDmPY'lfil'" 1f .... 1. you h .... n·, loulld OU1_ much tun d' ioing cen De. II wttt work 
on tny CII not h ... lng 1",1 1"!K, lOn .. en" Illere is . h onl ·wtlMI d. I •• ICC.SlOIy gedg ...... II .bI.lor onty 
$4.«).JI!'OOI (,,,"uillty IS.SCi) 

TMPl ICl lo< 1h, Compuc'ul"" ' ... ul .. lys rlKl .~ . .. • IId . be'glln 11 1"', p,Ie • . W. ·tt"ttyOUOllIOllh,,, 
1""I.tlc gadgelilo. 11~.9!i wltll e.ul .. COIII' olllolooel ••. .tPOO1l .• nd 1127.116 without (Model. '·tPOO3).Send 
mon.., .nd .1111 h •• ing lun! 

MICRO TERM 
ACT TERMI NAL 
MleroTerm ACT T,mtllIII 
- NIMd ~.1deO monltOl. UP 
10600 Beud. good condl-
1;"". ~"Ch 
SPECIAL PAIC£. 

COMPUCOLOR 
HARDWARE 

C..-p C_'ltlOOl 
tllM II compuler DI 75 
101HZ Color MonltDr)- i!K 
RAM . BASIC.nd DOS ,n 
ROM . 000d conClrtlon. 
~11500 HCh. SPECIAL 

" .. CompucoIor IIIInII'"Iowt 
-5\~ .nell. good condition. 
~ ''':h . SPECIAl 
PRICE 
CoroopueoIot ,I( RAIII ClrCI 
- SI.hc RAM . good COndI· 
' ion. 1S021.J200 lach. 
SPECIAL PRIC£. 
~Aoppyhpe 

Ot"'-- Use'llu"t "ICk Cit· 
ttiCIges.. 000d condition 
1IS028-I1O Mel"l. SPECIAL 
PAIC£. 

POLYMORPHIC 
HARDWARE 

PotyMorphk: VIcMo T_I 
Inter1 _ _ Memory m.ppea 

....,.., lor &loobu,. 000d 10 
•• Cetllnt COndilion. 
1S044-$'~ I",n. S1'EC1"'~ 
PRICE 
PoIyN OIfII\IC C .... en. In ... • 
'_-Plug, Inlo Poly CPIJ 
only. new. '00·114.29.60 
MoO 
PoIyNOIfII\IC $100 CIbI· 
~'-Nice $0.101 5-100 
..... Inh.me. good 10 heet· 
1.." COndIfIon. fO(loIi·I.2"1l 

"'" 

ALS-80 
Ai.S-IO Ope<.tlnog 
.,. ___ This t.yslem '. 
Qui'" 12K RA M I.om DOOO 
10 FFFF: II ~II ., .. tP>er 
I'" SOLOS or cunER 
monllor: il Includes In A,· 
semblltlEd 'IOf . 1OO1&
SII .60NCIt. 

NORTH STAR 
HARDWARE 

Not\tI Slit FIoIotin(l Polnl 
BASIC card - Wllh specl.1 
BASIC. n .... 1IOOI:l5i-1.267. 
Not\tI SUr flDltlnt;ll>olnl 
IASIC cen:I tI<IIl- Wlth 
_"IQASIC. S·1QO." .... 

""""""'. North Stlt Flopsty DIU Con-
IfOIter CIf"CI-Slngil density. 
5-100. roew. '00061.s2.a8 
$-100 Edge; eon..c. 
lew- Gold eonla.cll. new. 
IIDO!5O-$2 'Kh. 
E..IIndIr C.rCI for 5-100 

BALLY GAMES 
Belly Vo08OCode Couse"" 
_ TIllY c"",,,.1 01 tWO 
11'-"'": Speed M" I" ' nd 
Bingo Mil h. rroo:z9..trt\ 

.~" 
ABACUS 

A!)Ieu . Peperwlighl 
l-IeUy. DIns. ,.c~I",1 con· 
dhion. 1S02'-$3 SPECIAL 
PRIC£. 

SG«w .... Ttdttro4oogy $-100 
Musk 1,._ on cell,tt. 
- This .. en 5-100 loIullc 
.yttem: contlin. '''' Pl"D9'II !"wi""'.". fIDOCIM.IlUIO 
'Kh. 

COMPUTER TRAINER 
IASI$ COIIIPUTER~N"'" 
1OOK- 11OBO MICfOClDmpUI· 
If. c;omn built Into I,.ining 
.... n ..... e.cellin t Condl· 
lion . .oo:zG.1.20t0 

ICOM 
DISK DRIVE 

ACCESSORI ES 
!COli 0Iu01 DIP 0<We 
Slngl, "....111. 512K 
' 101100'. &100 <;O<11rolllr. in
Cludes CP/M ROM . 000d 
condition . ..soot» 1500 
SPECIAl. PRIC£. 

ICOtrI PFIOM end . " Oi_ 
l ... SOl FDOS- Th;' diSk 
IIQui." In ICOM $-100 
Disk Controller 1..,1.lted in .n &100. 10031-$160. 
ICOM CPlllt on'~ DIll< for 
$-IDO-AlQ~I' .. en ICO M 
5 ·100 tonlfotllf in .n &100 
cabi~.1OO32.s100 
ICOIl FDOS-I1 .... r Di. 
lor $-100 _ReQu l,es.n 
100M &100 conlfoll .. ,n,n 
&100 Clbinet. no documen· 
lal ion. «Xl3l-S\80 IK~. 

ICOM FI)()$.I1 on 5 \10" DIll< 
lor 5-loo- ReQulres.n 
ICOM $-100 M,n..t'1QPpy 
Conl,oI ler In ,n 5-100 
t.ltllnll. ~.s It\&. 



I HARDWARE 
I .. SAl..:JO .. .wr
S-ioo-UCllleni condil_. 
l10006148311. 
1M"'" IClrII C.llIO 0e0eI0p
.....,. SotaMm-Pa.1iatly ........-._aCPU 
ca«l . .. cellent COf'Od;tlon. 
~ .,1,. SP£CIAL .. ~. 
I .. SAlICW1S S- 'oo ~ _ s-ro _ _ K!I . .... In. 

It.,.... CIMI1 "1'""'11. needs 
• CP'lJ card. I.Ulleflt con
dit_ .~.,~. 

~~~ 
2 IIotSAI<lit RAM Ufd _ 5.-Ioo. 

good condition. «l()(lM. ... " 
. - · · ~IIIOUfd 

2 8otO OU """''' full 
AS-...... • T J. 000d 
ODnc",Ion. 100:.0..... .188. 

~ I .. SAI s.N11IO eMf 2·2 
(lltl - TwD_;" __ . Iull 

RS-232 con1l01. 5.-'00._. 
IClOOil-$I2 .... 

2 ,"SAI s.N11IO eMf 2·' foII)-one ___ , oort. lun 

cont.oI AS-232 conl1ol. 
5.-' 00. _ Ql(liI2-$Ioo. 

IMSAI 
PARALLEL 110 CARDS 

.. SAl P ...... IIO e_ 

..... F(I<a" paral,.. oort,. 
5.- 100. 8>:""""" cond~ oon. 

""""" ". .. SAl P ....... IIO un:!'" 
1Io1I)- 0ne p.o..""'_. 
5.-100. new. 1fClOO9(.$14 40. 

IMSAI SOFTWARE 
2 IM$AlIlllDO$ V2..02 on 8-

o.~ 100 :;"OO - N O 

documenllh("'. DuII"'S '. 
apPII.enll, IMSAr, oolS_ 
01 CP/M tor 5.-HlO IYI I"", 
."''' an ' MSAI 0.:110 Coro
lfoller ~NCh 

2 ' .. SAlIASIC .... - T"'. 
BaSIC .. tor ." SO'OO 
Iyllem ... ,,, I TAFIBELL 
c..selle Inte<!a<;1 ~7· 

'" TIlRI"!ll e .. _ In ... · 
t..,. (\ II)-KafIHl C,'yln. 
""'. ce. Ta'bell ~se_ 
COd""IQ. 5.- 100 . ....... -oaJ6.I.. "'---

O""'n"' ... ~ ~,. '.m;,"" .• "",_, ••• ,lIu"" " 
oroeUld ., ,,", " no Ionoe< ".,il.bIe . ~ 
.... _ eeI by n\Kh'l">e O<ders I. k ..... .... 'Ih 
credot caros. Dueshons _ ..... ed by",.,1. 

TER .. S: 1'08 MarlbOfO. NH USA. Urn,leeI 
110(;~ . ...,lh'flQ g ..... anleed ., deSC"bI<!. 
\'<N "'~ _ ' 111&"" .11",,,,. Pl'tINT "' ... '. 
e le'fly Mlmmum Otdef 510plul $2 50 r./1.p-
1>"'11 Ind hand""11 Ch • • gl In USA only 
DOIJBLE THU ELSEWHE~E_ o.def"I """ 
~ ."" ~"" lor $1I1!>1>rflQ In us..o.. ' 0 .... 
_herl M w,1I .elund fI'cesS~ 0.111<$ 
$IU~ UI>S or""""<Id"".MIy No COOs 
please Send US 'unOs tr. el'leGl< or """"'" 
Ot(ler 1' .... e~, ' e .. o "",c!laws. _ • •. ~ . 

"s! .... E. MC or VIS ..... "uml)el .and e . p;.al,.,., 
o;I.a.e Ma"IO Mo ~.rs [)ej),ll.,menl MIlO. PO 
Bo. 421 ..... ' _ 0 Nil 0»0:4 
ConcIIllooo 011 ....... 1....,.. 
M_ .. ~I cont.intor 
£.Ie ....... .. _ . boil noIln orioQiMl --Good .. _MOI",...- In,_ 

nI02A _ CoMoocI.IO I"., 
_ . Otiglnatfl ........ QOOd 
COf'Od;IIOn. EO:! 1-$ I~ ...:J\. 
Sl'£CIAl PRICE. 

2 Mqrtlon ......... 
n. SOLD ····.O."Y 
ph. OUT 'II. 
gOOd C"",,,il lO". __ 1-$200 
Nen. Sl'£CLAl PRICE_ _tIDn __ IoU- GOt>-

Vtclot CltapNc IIOlolIRA.IoI 
catd _ 121\ empty ROM 
...,;Io.e'a. 11\ RAM . • • eel len' 
condit ...... 000078-$119,60 
VOId"" 0.,,,,,,,,,, ..... IoQ,.... *' __ 01.1 ..... 1 hoIlby'll 10 

,nle,lace analOO e. pe,, · 
men". 5·100, .oe", l100019-
579.20 
\I, • . ....., AtllIe(I .... 

"- SOLOOUT I . 
SOIOO . ..... ~~ . .!660 

TDL ZAPPLE 
TDl Z-IOIK e A$IC - Tn'I 'S 
, .... • l-80 ' YlI@mW" II' 
!APPLE Mono' .... 000011 · "'. l[ .-. ~.,., ......... 

k SOLD OUT .ta.II 
.,., ..... . ",n. . ........ . . "G. 
TDl. ZAP 11( .. """"'- 5' ... · 
ple manil.... 00001l-J 12. 

NEXT MONTH ... 
WATCH THIS SPACE 
FOR 20% (OR MORE) 
DISCOUNTS ON 
POPULAR BRAND 
NAME SOFTWARE 
FROM MOM'S. 

S,II ilE MC 

fa ~., Chance .... 'Ih YO\>I Cf,lcu'.· 
lor IL'lh.um·pUbllSher l -tlKl002 
- ... ~ $8~.,..,.. " ::.o 

Chern'Slr'l' IOI II~ .. Compule< lEd\;
_tlI.SlIIr) 061\ l010- ... a 5 
59_~. now ~_OO 

Comw'" OocllOn.oy ICamelo' · 
wbllSherI 061\1018- ..... 5 ~_~ 

now 13 00. 
FORTRAN "'09ramm,"II te . ...... 

IOI ·pubil s he' l t 811 10 19_ .. u 
$1 ~ now ~OO_ 

FORTRAN Wor~DOOIo. (Cilmelol· 
w Dl<Sher1 otlKI(W- "'I$"1I!>. 

~ "-'" 
.... Ouoct. Loci< al BASIC 

on'" DiooIo_f ... 5 ...... ' ... 

atl ICOM OoSlo Conlf01ler 
.,..,,, 1Ii111 201( 01 memory . 
pt~s I ZAPPtE Mon' ..... in 
In S·'OOCabOnli IAUI" . IM· 
$AI. etc) .ooo&H I31 
TDL 5.,. ..... SoI1w ... on 
S '4 " ...... _ f "' .... ' 01 

I yslem !IOIl ... ·~. "*IU wn. 
Nort~ 51 .. 00"" ControlI..-. 
• TOt. $y"!Ilems MonitOt 
801"" . a .... con.olll of 
12K BASIC. Retoc.alorlU""
'''II LOOO<le< . 2-80 E(I,'or . • nd 
fe.1 P,ocn_ o()(lOI;6. 

"" lDL 5,.._ SoI1w ... on 
~ .... dItt. - lllll . 'III No ..... 
... .,.,.. . .... t~_ .. 
Qui ••• 111 SysltomS ManlIOt Boa." I 1l000I57·1200_ 
TOl S.,._ SotMo, .. on 

~0 
....... 0R00I1MCA08 ~ ... -_ ......... ,._------_. 

Moun\IIn tt."1ft AC 
~ __ .... c .... , 
lei controt. 5.-100 . ... 
fOI)oI().l'OO Nth. 
"-'"' MI ............. 
.... tIotI - Remotfl mea"" 'Ot 

HEURISTICS 
SPEECH LAB 

...... ticf;~lM>-
5.-IOO. UHO. I,i' cond,,_ . 
1ISGl2.$ 100 15 is, SPECIAL 
PRICE. 
_rII""~UoM-
5.-100. ""' 1'0043-515' 

SIll· • ., .. ,nIDl .... on
_· .s0 -ono pewet 
SUPIIIJ . I..00lJ -'III lOt 
N .... ln SII<. \I'- r ,n(Io._ . 
1S03&-5320. SPECIAl. 
~ .. 
S/IYettI MlnlDItt; DIMt 
_lila cabinet. good c......,;· 
l ion . .so3HJOO Ia<;h 

CIo.(lf>O. ___________ _ __ E. po.l. _____ _ 

__ SIII____ , ," _____ _ 
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microcomputing bookshelf 

.PROGRAMMING THE Z·80 - BK1122- by Aoonay Zaks. Here is 
assembly language programming for the Z-80 presented as a pro. 
gressive, slep·by·step course. This book is both an educational 
text and a sell-contained reterence book. useful to both the beg in 
ning and the eltperienced programmer who wish 10 learn about the 
Z·SO. Exercises to tes t the reader are included. 514.95.· 

.Z·8Q SOFTWARE GOURMET GUIDE AND COOKBOOK - BK 1045 
- by Nat Wadsworth. Scelbi's newest cookbook! This book con· 
tains a complete descriplion ol lhe powerful Z-80 instruction set 
and a wide varlely of programming iniormation. Use Ihe author's 
ingredien ts including routines, subroutines and short programs, 
choose a time-tested recipe and start cooking! $104.95.' 

_LEARNING LEVEL II - BK I 175 - by David Lien. Wri tten 
especially lor the TRS-80, this book concent ra tes on l evel 11 
BASIC, e)(PIOrinj every Important BAStC language capability. 
Updates are Inc uded lor those who have st udied the l evel I 
User's Manual. Sections Include: how to use the Editor, dual 
cassette operation, printers and peripheral devices, and the 
conversion 01 Levell programs to Levelt l, $15,95," 

eBASIC BASIC (2ND EDITION)-BK1026 - by James S. 
Coan. ThIS is a t o~ t book which incorporates the loarn ing 0 1 
computer programming using the BASIC language w ith the 
teaching 01 mattlemat ics. Over 100 sample programs il· 
lustrate the techn Iques 01 the BASIC language and every sec· 
hon IS lollowed by practical problems. Ttl is second edit ion 
covers character string handl ing and the use 01 data files. 
$9.45 .• 

e M/CROCOMPUT/NG CODING SHEETS M/cfocompuflno's dozen or so programmers wouldn', try to work without these handy 
scratch pads, wtlich help prevent the little errors tM! can cost hours and hours 01 programm ing t ime. Available lor program· 
mlng is Assembly/Machine Language (PO HJ01), which has col umns for address, i nstruction (3 bytes), source code (l abel, op 
code, operand) and comments: and lor BASIC (PD1002) which Is 72 columns wide. 50 sheets to a pad. $2.39." 

e HOBBY COMPUTERS ARE HERE! - BK7322 - 11 you (or a irlend) 
want to come up to speed on how computers work . . . hardware 
and soltware ... this IS an e)(ceUent book. II starts with the fun· 
damentals and e)(plains the circuits, and the basics 01 program· 
ming , This book has the highest recommendations as a teaching 
aid for newcomers. $4.95." 

eTHE NEW HOBBY COMPUTERS - BK7340- This book takes it 
from where " HOBBY COMPUTERS ARE HERE! " leaves 011, with 
chapters on Larqe Scate Integration, how to choose a micropro· 
cessor chip, an Introduclion to programming, low cost 110 lor a 
computer, computer arithmetic, checking memory boards ... and 
much, mUCh more! Don" miss this tremendOUS value ! Only $4.95. ' 

eHOW TO BUILD A MICROCOMPUTER-AND REALLY UNDER· 
STAND IT - BK7325- by Sam Creason. The electronics hobbyist 
who wants to build his own microcomputer system now has a prac· 
t ical "How·To" guidebook. This book is a combinat ion technical 
manual and programming guide that takes the hobbyist step·by· 
step thlough the design , construction, tesl in9 and debugging 0 1 a 
complete microcomputer system. Must readIng lor anyone desir· 
Ing a true understanding 01 small computer systems, $9,95,' 

eTOOLS. TECHNIOUES FOR ELECTRONICS - BK7348-is an easy· to-understand book wrll· 
ten lor the beginning kit builder as well as the e)(perienced hobbyist , It has numerous pictures 
and descriptions ol the sale and correct ways to use basic and spec ialized lools lor eloctronic 
projects as well as specialized meta l working l ools and the chemical aids which are used in 
repair shops, $4,95.' 

UN tI>o OIN' c.,d'" tI>o bold< of U'ols _-'ne 01 Uemlce y_ 01 ....... ""1""'.'" pie ce of ,..poo •• nd .... 1 to 
ao Mlc.o<ompullt>g 1Iook~ . ~I..toorough "H 0345-8. !If: ~ 10 irI< .... c""ck 01 d(1.1kd C~1 Ufd I~IOI""'1oft. .... 01"" •• add $1 .00 "-W"III. 
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FOR TOLL FREE ORDERING CALL 1-800-258-5473 



bookshelf 

_THE BASIC HANDBOOK- BKI 17.-by David Lten. This booIo: is 
unique. II is e virtual ENCYCLOPEDIAot BASIC. Wttilenol favoring 
one computer over another, it e)Cplalns oyer 250 BASIC words, how 
to use them arid alternate strateglss. II a computer does not 
possess the capabilities 01 a needed or specified word, there are 
often ways to accomplish the same lunction by using another 
word Of combination 01 words. That's where the HANDBOOK 
comes in. It helps yoo get the most !rom your computer. be 11 a 
Mbotlom-o!·the-lIne" micro or an oversized monster. $1 • . 95.' 

eADVANCED B~C- BKtOOO-A.ppllcalions and problems by 
James eoan is lor those who want to eKtend their eKpettlse wl1h 
BASIC. Oilers advanced techniques and applications. 57.95.' 

.PIMS: PERSONAllNFOIRMATlON MANAGEMENT SVSTEM 
BK1OO9 - Learn how to unleash lhe power 01 a personal computer 
lor your own benem in th is ready·to-use dala·base management 
program. 59.95.' 

.PAVROLl WITH COST ACCOUNTING-IN BASIC-BK1001-
by L. Poole & M. Borchers. Includes pr09ram listings with remarks. 
descriptIOns, discussions 01 the prinCIple behind each program, 
lIIe layouts, and a complete usef's manual with step.by·step In· 
StruCtlonS, lIowcharts. and simple reports and CRT displays. 
Payroll and cost accounting leatures include separate payrOl ls lor 
up to 10 companies. time-tested interaclive data entry,"easy COf' 
rect ion of dall entry errors, job cosllng (labor of distribution), 
check printing with lull deduction and pay detail, and 16 differenl 
printed reports, including W·2 and 941 . $20.00.' 

_LOW.cOST, PERSONAL COMPUTER,BASED INVESTMENT DECISION SVSTEMS - BKtl01-Use this guidebook by Man
Computer Systems, Inc: s president , Jerry Felsen, to develop ineKpenSlve personal compYter systems that can help you make 
better investment decisions. 515.00.' 

_HOW TO MAKE MONEY WITH COMPUTERS - BK1003-ln 10 inlormalion'packed chapters, Jerry Felsen describes more 
than 30 computer·related, money.making, high prout, low capital investment opportunit ies. $15.00.' 

8: 'c 
Co,",",eer 

s '" . - - ---- ... .....;-....... 

'. 

_SOME COMMON BASIC PROGRAMS - BKI053 - publiShed by 
Adam Osborne & Associates, Inc. Pertectlor non·technlcal com· 
puterists requiring ready·to·use programs. Business programs, 
plus miscellaneous programs. Invaluable lor the user who is not 
an eKperienced programmer. All will operate in the stand·alone 
mode. $12.50 paperback.' 

_WHAT TO DO AFTER YOU HIT RETURN - BKt07'- PCC's lirst 
book 01 computer games ... 48 dillerent computer games you can 
play in BASIC . .. programs, descriptions, many illustrat ions. 
Lu nar Landing. Hammurabi, King, Civet 2. Cubic 5. Tuman, Star 
Trek, Cruh, Markel, etc. $10.95.' 

_BASIC COMPUTER GAMES- BK1074-0kay. so once you get 
your computer and are running in BASIC. then what? Then you 
need some programs In BASIC, thaI's what. This book has lOt 
garM. lor you !rom very simple to real buggers. You got tho 
games, a description 01 the games. the list ing to put in your com· 
puter and a sample run to show you how they woO;. Fun. Anyone 
game will be worth more than the price 01 the book lor the fun you 
and your lamlly will have with It. 57.50.' 

_SIXTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS 
(2nd Edlllon)- BKt073-by Donald Spencer, provides the serious 
student of BASIC programming with interesting problems and 
solutions. No knowledge 01 math above algebra required. Includes 
a number 01 game programs, as well as programs lor financial In· 
t&fest. conversions and numeric manipulatiOns. 16.95.· 

u... u... ......... eM "' ..... bKto of \tilt ........... 0< IIC_ y ..... _ . 0<1 .... ,.._ piIK_ of "",pn- _ ..... 10 
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WHAT TO LOOK FOR IN THE APRIL KO 

PENCIL v 
SCRIPSIT 

REVERSE 
OEDIV 

BUILD A 
LIGHT PEN 

The reigning champion 01 
word processing soHware. 
Michael Shrayer's Electric Pen· 
Ci i. has a challenger-Scripsit 
Irom Radio Shack. Ned month 
we have an in-depth evaluation 
at oolh packago!! Find oul 
what they can and can't do. 

MORK& 
MINDY 
MONITOR 

More than an hour or two at 
Ihe keyboard 01 your system Is 
liable to result In tired lingers 
altd bleary eyes. Weden't know 
what to do aboul your fingers. 
but Reverse Video can help 
ease the strain on you. eyes. 
Black lettering on a white 
screen makes worMing with a 
compute' like reading a book. 

Your keyboard Is not the only 
way 01 interacting with the 
computer. With ne~1 month'" 80 
you can build a Simple Light 
Pen, and Just pOii'll at Ihe 
screen! Complete sollware is 
Included tOf using the device, 
both in BASIC and Assembly 
Uilnguage. 

TRUE CONFESSIONS 
Tired 01 carry ing )'Our Radio 

Shack monitor Irom place 10 

place? With this art iele you can 
lind out how to use any televi· 
Sion set as a com puler monitor. 

Purchase 01 a TR5-80 can produce a dramaliC change in both 
li1e·Slyle and charaCler. Slaying up InlO lhe wee small hours of lhe 
ITlOf"ning, lalking in BASIC to Slral108rs in the street . .. FollOw lhe 
sad lale of a member of Compulers Anonymous. II could happen to 
you! 
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• A"""~SIClf • .......... I), 
\~ AJpI>aneIQ ......... _. lOll 101 
IJ8 Tht"" .... ~So..OI .... .... ,U l1li 
,II Trw Aft"N'1 Soun:. . .. . ..... 20 110 

41 ot.ppIiecI ECOI'ICIO'IIie ""'1'ytI1 ... 45 511 
140 _v_ IS,. • ..,..",,$). . Ill! l\I 

183 AudI().VkIIo 5yI, ..... IAVS!. .. ,t .eo 
" Au'OIT\.I'tod Sim ..... 'ion • ... .. \iii ] 
'" BaaIc"lIeyond. lnc ...... . . l1li I., 

In SiN At<:1'ItIoId ElIoCltOtIlea.. •. '211 12 
II TlIeBollomSl'ollI . lfIC ....... . . l!i 120 
~1 IIoutnIlc-..tIongCo<p ..... M '33 
III 81_ Gtapl'lie ~ . •• . . . !III 

145 cas E.locttOnoalNrt, LId.. 117 15 
152 Cecdal, Inc 121 1~ 
..c; ~To-Go .. .•. ... .. ..... 15 111:2 
3: c- lMg&ri .... ,..... . $8 13 

100 CampuCo.- . . . . 133 111 
118 CorrIpuIOtt . . ............ 19 t2 
,~ Compul .. Del. ~ .... 119 23 
lX1 Compu, .. o.n...W<1 Del .. ... 7e 11~ 
e6 Compul .. ProdllC1a. .. . .. 18 13 
50 Cotr'IpuI... . . . .. ...... . l1li 
9 Compullonlcs 1I"Ic •••••••• 010. ~1 103 

10 COnI,":1 s.me.. .... IIOtItI ... 83 31 
s:z CoIl Elt.co-.. Comput. s..... eO"! 2 
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De .. T ..... Inc. '03 113 
De .. T ...... lnc. . .. 20 
Deelgn Ent.",iMs or Sen ~ 
F._tKO . ...... ....... .. 18 " 
Oi.-y Illy Sott._ Co .. 81 I~ 

Ootuman SOttw.... . . .... n IS:Z 
01. lie .... .......... .. .... IN B7 
Electlonlc Spec:~IIIIa. Inc. .. &4 
~"""onlc S"/1I'_ .... ••• go 
EMwII lnc:otPOf.\Id. . 33 111 
wl",n.. . ...... Coo. IV 150 
F .E.e. lid ...... . .......... 18 11 
fMG Cotpc.-.tion .... .. ..... 31 '21 
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F ... s.r.- Ac<:oun1Ing end 20 
Proc:euo"" . . ............ '01 !ot 
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Gootto Sottw. • ....... .. .... $1 21 
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_ ~ E>:cI\InoI. ... B7 29 
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lOOO ()oha.. ......... .... ... » 
lor<Il CortI ............... . .. " 
~ISyat ... Sott .... 
Inc •. ...• ....• .• •...• . ...... 1(l3 
_n"'".n Sol ...... troc:. .". '2' 
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WOClO o.a...... Syat ..... . .. ':II!i 
WlO;tO-ful ..... T.~Co .... ., . 
WoctO """-I Sysl_. 152 
""icoo _tfl.. 112 
""io"~ . . .. . 32 
Wi<;,on. Inc ....... 131 
""i<;~ .. S"I ....... _. . 18 
M~"" M\ef«ompul .. s. .... I 19 
MOtora. ... ....... ... ... '42. 143 
W ..... roro Mlcro Systllnt . ..... !II ""_0«1 ""lcro Sytl.,... ...... i'tI 
N.'ioNol "'-"tI1nc. ...... 18 
NEECO . ..... . . .. 21 
NAI Sc:hooIa. ...... 81 
Haooby SoItww. 0 • I 
Co_ .• . ...... . .......... Ia 
~.I ........ ..... .... I33 
Nort/"INaI .. icrooo ............ 01 
Oc:c:..,..1_ Cotr'Ipu."", Co. InC. 
•.•.........••.....•.... . .. 20 

ASSEMBLY 
LANGUAGE 

It you know whal 50H means 
lhen Ihls new cOlumn is nOI for 
you. For lhoe remaining BO per. 
cent 01 our feaders we are slart
ing an Assembly Language col. 
umn '" l tle Apri l edillon . 
Through worked D~.mprD and 
clear .. planat ion this series 
will cover Assembly Language 
A·Z. By lhe way. 50H is 'BO' In 
he~adec l mal. 

ALL THIS 
PLUS 
MUCH MORE! 

10$ 0rTh0n Comput... . ...... . 13$ 
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163 ""com . 20 
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Ask for Instant Software at a computer store near you. 
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STARTER KIT 
EXATRON STRINGY FLOPPY FOR THE TRS 80 

,mm.,n , !~ d 1II1 11dl purchase : 

Sin 'W Floppy with l~eI III BASIC 
f " each 5', 10 ' 20', 50' 

nCl" ' for " 
F ""ae l n L.mVUage MomlOr 

" 'tIP 01" Ifld t l • • f 8t)phubl, 1 

S249.5O 
40.00 
15.00 

---1!J!5 
S314.45 

SPECIAL PR ICE FOH THIS STARTER KIT 
S ••• Tn ~ C. ll l o'm. only l 
Shipptng .md Handling 

TOTAL 

S299.5O 

3.00 

F, 0" II1 loflo. 1I0n see the cur,.nt Ex.lron Stringy Floppy Owner. ASSOCiation Newsle tter In M,.-- rorompfl t ing 

... • 'f qun',onl ,bout U •• product, .oout E •• lron, o. 
A pt . ... u lt 1M HOI LIM Add,", I,nen to ESFOA . 355i 

... CI"I , CA 16061 HOT lINE IFo, CllhOullu .. CAI 800·538·8559 

exa ron 
3555 Ryder Street • Santa CI.fl , QIllfofnll 95051 

140817377111 
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