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Word Processors: 2 systems compared. Pg. 56. 

Carpool: 
Save gas, travel 
with a f rlend. 
Pg. 62. 

Tiny Compiler: 
A simple compiler 
In BASIC. Pg. 44. 

Computer 
Languages: 
Alternatives to 
Level I & Level II. 
Pg. 36. 

Electronic Mail: 
Computer bulletin 
board systems. 
Pg. 110. 

Cisk 
Alternatives: 
Cheap, fast and 
reliable data 
storage. Pg. 82. 
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Software Reviews, Hardware Reviews, Book Reviews. 
More than 30 articles and columns. 
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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 mlnl·dlsk storage systems - 102K bytes 10 591 K byles of 

additional on-line storage for your TRS-80 . 
• CM'" lither 4O·track TfD·lOO .. drl". 

or n·lr,,' TFO-ZIO ., .rttes 

• 00&-, two- .fllI ...... ·drlve .,ltem. I".· 
medlatel, ,vall.bt, 

• System. Incilide P,rcom PATCH PAk 
fll''', on dl,'. at no u1rt chlrg •. PATai 
PAl( " r"III ' llIIcllll Ind Ullllf.dll 
TRSOOS' IOf 40- ,1M! n ·tracll o,.,.Uon. 

• TfD·10 .... • drives ICCllmmod.l. '!hppy 
dish." Store 2051( byt .. IMII mlnl·dlsk -lo. tllkes. A slngI.-drill TfD·l0P' 
cost. 11111 $3911 . Price I,clud" PATCH 
flAK II .. IIIIIk. 

• E"cIUlI'" Irt 11.1,,,, .. 1. 1,II.mcom."1 "lindy-illve," ... m.l . 

Whether \IOU need a s,ngl&. 40-
Irack TFD· tOO 1u add·onOI a Ihrne-dfl .... 
ad(k)n wllh n·track TFD·2OQ'»S, you 
Qf;11 more dais. 5101'890 for ktIS money 
rrom Percom. 

Our TFD-IOO'" dr,VQ. tot example, 
~II you Slore 102.'K byllM 01 data on 
one sode 01 a disk - compared to SOK 
bytes on a TAS·SO· m,nl·d,$k drive 
and 102 4K bVltlSOO lhe othef .Kle. too. 
Someth ng you can't do w,th 8 TR$-80· 
dr~, That's alm05t 205K bytes per 
mni-dISlt 

And the TFD·200"· do .... pro",ld$ 
197K bytes of on-! ne storage per dove 

197K, J94K and591K by1eS for one-, 
two and l~f9t'·dfl ... e system', 

PATCH PAK .,1101, OUr upgrade 
program f()( your TASOOS' nol onl)' 
extendsTRSOOS· 10 accommodate 4(). 
and 77·track dnV8a, II enhances 
TASDOS·lno!herwaysaaweft. PATCH 
PAK ~ 1 , .. 18 supphed WfIh each drive 
system DI no odd,~tonal enarge 

The rNlKIO you get mOfe for less 
Irom Percom ~ slmpkt, Peripherals are 
nol a SldCl,ne al Poroom. ScNn9 diSk 
syslems and other pt'rloherals IS our 
me,n busn8:i1 - the t&a500 you get 
more ert9l"\8llnng more r81,ab~ It and 
more back up support lor ~ss money --...... _ .... _-_ ........ ---.................................... ~ .... 



The easiest, least expensive way to generate 
spectacular multl-eolor graphics, sharp two-eolor alphanumerics: 

Your computer, a color tv set and the Percom Electric Crayon~. 
Add the Electric Crayon ™ to your 
system and you r keyboard be
comes a patelle . the Iv screen 
your medium. 

You dab and stroke using one· 
key commands to create dazzling 
full-color drawings, eye-catching 
chans and d iagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan
guage programs tha I generate 
dynamic pyrotec hnic images, 
laugh-provoking animations. 

From a comb ined alphanu
merics-semigraphics mode to a 
high resolu t ion 256- by 192-
element full graphics mode, the 
micropmcessor-conlrolled Electric 
Crayon To'" is capable of generating 
10 dist inctly diffe rent display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend
ing on the mode. 

As shipped, the Electric 
Crayon ™ interfaces a TRS-BO' 
com pu ter . It may b e eas i ly 

[~EfUl()MI 
PEACeM OArA COMP ....... y. INC 
,,. to ... '"~ rt:us ~ 
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adapted lor interfacing to any 
computer or to an ordinary parallel 
ASCII keyboard . 

But that's not all 
The Electric Crayon is not just a 
color graphics generator/control
ler. 

I! is also a comp lete self
contained control computer. With 
built-in provision lor 1 K-byte 01 
on-boa rd program RAM, an 
EPROM chip for extending EGOS™, 
its on-board ROM graphics OS, 
and a dual bid irectional eight-bit 
port - over and above the com
puter/keyboard port - for 
peripherals. The applications are 
endless. 
Shipped With EGOSUI, 1 K·byte 01 
d isplay memory and a com· 
prehensive user's manual that in· 
cludes an assembly tanguage list· 
ing of EGOSTM and listings of 
BASIC demo programs, the Elec· 
tric Crayon 'M costs only $249.95. 

'" ."_ 01 I'W<o::rn DIuo~. h;; 

Options include: 
• LE VEL II BASIC co lor 
graph ics programs on 
minid iskette : $17.95. 
• A 34 ·conduclor ribbon 
cable to interconnect the Elec· 
tric Crayon'M to a TRS·BO· : 
$24.95. 
• RAM chips for adding reo 
fresh memory for higher den· 
sity graphics modes: 529;95 
per K-byte. 
• E lectric Crayon ™ 
Sketchpad, a sketching grid 
01 proport ioned picture ele · 
ments (pixels) in a tv aspect 
ratio. For 12B x 192 or 256 x 
192 graphics modes. II-inch 
by 17-inch, 25·sheet pads: 
$3.95 per pad. 

SYSTEM REQUiReMENTS. the v1Oeo CII · 
cuMry 01 the Elecilic Crayon ' " provides di. 
rect drive irlpUt to a video monrtor or mod
ified tv set An II1 lemal up-moclulator !of rI 
antenna ioput may be constructed by add· 
ing inexpensive components to the eXlstlOg 
video cirCUitry. 
"'o s ana I DKtcaI_ IoUCikllO CII¥'Qt .. ~ro..I r'101 ce 

. .. . _oI ,...,,-.;.~ec.-""" ....r.ch """""_""''''PIOPo<almo...eo..-.... 

Get into computer color gr8phics the easy, low-cost way with a Per
com Electric cr., ' M. Available at Percom dealers nat ionwide. Catt 
toll-free. 1~ '·1_. tOt' the address of your nearest dealer, 
Ot' to order direct if there is no Percom dealer in your area. 
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We can' l stop improving and expanding the capabilities of your 
TRS-803 ! By using SPECIAL DELIVERY with EXTRACT and either 
Electric Penci l ~ or Radio Shack's Scripsil~ you can get even more 
out of your computer. From just one program. you will get all this : 

MAllFORM: Create MAllFll E: The 
ONLY complete name and ad· 
dress list entry/editor program 
written in mdchinc language . 
In slan t c;ea rch on any field . 
complete cu rsor control. just 
fill in the form! 

MAllRITE: Print letters wrillen with 
ei ther the Electric Pencil.e. or 
Radio Shack's Scri psil.!. insert· 
Ing information from a MAil· 
FILE into the leller for person
a liz ing and addressing . You 
(.111 send a personalized letter 
to one person then a different 
personali zed lelle r to a second 
person wilh true typist quality 
from your fine printer. Fea
tures: Indents, Underscore , 
Bold Type, End of Page StoP. 

Address Envelo!X"S, unlimited 
insertion (rom address list and 
More! 

EXTRACT: Take out information 
from MAILFORM . the rna· 
chine language mailing list. 
Find the names you need by 
Zip Code. Street Address. 
Gender. Age or any other way! 

SORT: In-Memory sort on an entire 
address list using any field as 
the key. This program c.-m sorl 
an entire list in a matter of 
seconds! 

LABEL: Prints labels from MAILFILE. 

CONVERT: Make MAllFILE from 
RS mai l lisl. 

SPECIAl. DELIVERY will run on you r TRS·80& with TRSOOSt NEWDOS. or any 
olher TRS .. ·· likc DOS. 

If you bought SPECIAL DELIVERY from us. send us Ihe disk and we will updatc 
it to include EXTRACT for SZS. If rou haven't already taken advantage of our 
SPECIAL DELIVERY program. we' l send you thc complete program Including 
EXTRACT for juS! S125 (Disk). We can al so send you the Electric Pencil" on Dis" 
for S15O. 

Software Elc ... 
18)9 Chamberlain Dr ive ",d 

C.uroilion. Texas 75007. 
Phone Orders: (2 14) 492-0515 

1);0"'01011 .. IA'fllUfl,>!,,1tlOl'l from "our locolll)"JI('I' (Or "" Ie iof .. hnl('hu ... ti our (onll~1C 1.00' '" i.nc )Ot'''d'(' 



[fO microcomputing I DATA 
A"UCATtOfoj 

82 Carpool. Gelling to Wa lk In a squeeze. Wa/fer McCahan. 
121 MocMl Con"eRion. Up or down. leel or inches. Tom BlackOurn. 

,EkoEf',u 

38 La"Ouagh. Parle1' wous FOIIUln? JIm Perry. 
44 Tiny Compiler. A "ery basic compiler. Dawlcl Bohlke. 
... PUT·N. A language plcposa" WiII.am 0 ·8rlen. 
50 B ... SIC WOfd Proc. .. or. Write it yoursell? Delmer Hlnflchs. 
18 Bu.ln ... Programml"O. Operator prool operal lon. Wu Clarke. 

t07 "'n Owner'. Tall. Why did yo u buy one? John DUoeck. 
110 Compullk Bullil in Board • . Yenow page SO·s . Jim Cambron. 

K ... "OW ... 

70 HomlbrlW Memory. It can be done. Rlch.,d Ragucci. 
74 Destlck Your Rltay. Pre"enli"e measures. Herman Luko" . 
&4 CLO ... O Mlcrometlk. An.log Input out Put! Be"'a m Thiel. 

• V " 

" P .. cat t' II. Tiny a Uernat iyes . Fr~ Monsour. 
50 
50 

" 
Pencil V. Scr!ps!t. The champ gets beaten! Jim Perry. 
L"'IIIII. El tra commands lor BASIC. Ronald Bobo. 
Ol.k ... ltematl"I • . Cheap. la Sl a nd reliable. Harley Dyk. 

84 F'N FOfmat Se.rCh. Order tra m chaos . Henry Riekers. 
142 Fracilonat Input. No hall measures? aavld Cecil. 

UT "''I 
78 Babyrool. Root out the bad chips. DennIs KIIs1. 
U CLO"'O MonItOf. A graphic CLOAD ald. Norman Wha land. 
16 BackuplDI.play. Clone your o riginals . Cra,,, Lindley. 

114 Fa.tDOS. Speed up your DOS. lrla yna'" Neyer. 
118 Elch-... ·SC,...,. Design bener layoYil. Jamas Shrum. 
128 Progdata . ... n editor lor hybrids. Slewe Kelly. 
t30 Super Sound. Beep. boop. ba boobla! Dawid IrIO". 
134 CuI" Spl~ B"'SlC. PatchWOlk Plogramming. R. 8. Nottingham. 
131 LPVIOEO. TUIn your sc reen inlO Ink. DavId Powers . 
144 Mlmory Dump. PEEK about In memory. Allan Jolle. 
152 Screenprlnl. Thr..e-linger hardcopy. Loulsl Frankenoerg. 

.. CWUl ..... ' 

• 10 Rlmlrt • . Waynl Or88n. 
8 Ed" eo. Jim Perry. 
• UnllmllacllO· • . Sherry Smylha. 

10 eo "'ccounlanl. lrl lchBBI Ta nnenbaum. 
12 RrriIw • . Chris Brown. 
18 ThI ..... embty L ..... WI/llam Barden. Jr. 

c- '''S. CisIo . oa........-_ 1'1_"""""""-' ..... ...,.-"""'. 

22 10 "'pplicatlon • . Dennis K/lsz. 
24 Caplaln 10. Bob Liddi l. 
28 Inptolt. Drop us a line! 
32 NEWS. Nancy ROW/$on. 

182 Pr..,~w. Next month In 80. 
182 ... dyer1' ..... Indel. 
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Felow TRS-80 lJteI": 
rd like to thank you for your interest in our products. and , asou, prHiclent . Bob FiOrell i, 

proml$ed in OI.lr M,lIrch ad. tell ~u something about MTC Product Ensineering. Tile term 
"Eni, ... eerong" may be m,sleldmg. II product ollared 101" sail may involve research and 
development , design , ,mplement"lOn , lesl markelln, . follow ·up e""uallOn , re-eng;nI4tr1ng. 
$eCOtlOaI)' distribution and exhaust,ve lest,n,. II number of ISsues 'nd ladors Ire involved 
In our product !.election and engineering: 

• The prod uct should address the needs 01 a broad tlass 01 users . 
• The product should free the user from as many non-essenllal or 

redunc;lant Ulsks IS possible. 50 h. can spend hiS I,m. being creallve. 
• The product should solve technica l problems Ih't most users would 

have diHlCulty solving IhtfTlselves. 
• Groups 01 compatible products should Illst so thaI tht eHKlwlnlSs 

ot Nch one ., multiplied when u5ed with Ihe 0lher5. 
• The prodUCI should be ··hum.n·engineered '· 50 Ih" people can 

understand .nd U$II it w ithout wad ing through stacks 01 documen
tation (m~n, people won·, read it anyw~t). 

• The product should prO\lide continuing benetit .nd Inting v.lue 
hke. tor ellitmple, our protlr~mmong tools. Ttle !.ame tools WI offer lor wle .. 1 used in our 
own devllopment ellorts The SUPERSEDE prosram 15 In constant use here al MTe. 
SUPERSEDE i5 ' good eumple 01 a product thai is simple on conupt. easy to use. and Ill· 
lremely effective in oPf!"lion. eSpf!C1l11y wMn combined with other ··prOiramming toot·· 
products. 

Another producl Ihat embodies many 01 our philosoph.es IS AIDS·It . ThIS product pro
VIdeS users with an 'nlorm"ion manaaement system tha i .s "mple to understAnd and use. 
and yet so powerfu l .nd effectIve Ihal some CuStomers . re using it to virtu. lIy r un the •• 
busllIf!"Ue$ with in a week 01 its purchase. It provides contlnuina benel il to many div.rse 
users. solutions to dltl~ult technICal problems. and compal ible prodl.lCU (CALeS. MAILS, 
REFORGE . MINGLE ) are available to multiply its eUeet.veness. As for human en8ineering. 
.bout60S of the core of AIOS·II is devoted to makin8 fhe syslem as simple and consistent 
IS possible, while provid ing exlremely tle.ible and powerhll data management functIOns. 
Intorm"ion man.gemenl systems present some of the most dem.nd"" lechnlCal 
chalienalS and MTC excels in th is .rea. 

Many users need good 5Ou'«!sof eouc;ahonal m.teroals and technica i/ reterenci inlorm,· 
loon. We have obtAIned or crea led Slvlr~1 products to 1,lI lhese nttds. $ptCliocally H. C. Pen· 
nington·s ··TRS-SO DIsk & Other Myste"es··. REMSOFT·s REMASSEM·1. and the MTC 
TeehnlCal BulletIn ServICe. WI!to more to come. TM MTC TechnICal Bulletins are Intended 
lor prOiramme.s. The .. content 15 no1 merely commenls on or a prevoew 01 RadIO Shack 
publICations. 

FInally. r d tike to clNr up some Que$l","s regard Ina dIskettes. We sell Verbiotim because 
!toey h.ve!toe mOSI widely reeosnlzed product and a deservedly fine reputahon . Our dl~' 
eltes are EXACTLY !toe ume as av.ilable elsewhere" up 10 twice the prICe. 01 the !ens 01 
Ihouwnds 01 diske"1S we have sold na1Ion,II~ . less than one ·tenth 01 ont! percent h've 
been returned lor .ny re,son! We don·1 make our living seillna d iskettes. We sell them al 
o .... r low prices to ael your attention. Don·tlor8e!. a customer·8ppfeci'lion month is planned 
in 19SO (we're nOI w~ing when). For one month. and one month only. we will sell. bo_ 01 
diskettes lor 519.80. Sorr~ . onl bo_ per cuSlomer. 

We " MTC look lorwar d 10 provld,ng you with the quality prodl.lClS and $Irvice you 
cleserve .nd should expetl. If we oltered you Ilnythlng less. we wouldn·, be Meta 
Technologies Catl)OutlOn 

111$ ...... _SO"C .... _ 
e_ .. "I_too, 

mTc-SHIRTS 
HIGH ·OUALITY, POLY 
BLEND I·SHIRTS . ..... wfth 
,.to InC! .... ..,...... .. . tnC Ioto on 
Tap....., trlNhn 01,.,.. ~ on __ . 

SttoIdIr .. IS. ... L.XU InC! Tf"'" 
• META TEOWOlOGIES IIoW(ES EY£R,( I'(T( 
""-"', 

• DOfiI"T Tt:IUCtl MT arTS! 
• RAM It! 
• .. ICRO LOVERS TAItt: SMALlfR IYTtSI 

mTc·SHIRT5 ....... ...... ..... $5.95 

~'/2. g~ 
AI.n R. Becker 
Product En,lnee"n8 

FIL£SORT .............. . . , $29.95 
For Model II ................. $.9.95 
Sort ASCII ,... ." .., .... otIL"', 01 _ . 
~ rIItIh; --sInc 01" d ..... 
"".,...n:. 01" ......-it to.ya. 0ptiDnIIJ .... _ ... 

11. ThII 

........ 549.95 
.. ... $79.95 

CAlCULATtoN SUBSYSTEM (CALCS) 
u. Jgr "-' ..... atIon iwoIWtI billie ~ tion 01 nuneR __ ado _1II*IIItJ' , alit aJI!Io 

putIticn. II*as CItriId w-o IIId ~ 
tcUk. (~~ wilto ~ 10 __ 
1orY.ICCCUIti"oc .-.l ottw ...-it-bllld ____ ...-MTCCAlCS .......... . 
For Model U 

MAILINGfINFORMATION UST 
SUBSYSTEM (MAIlS) 

~.~I 

Transfer PROGRAMS Mel DATA 
from MODELl to MODEL II 

TRAN-SEND 
$4995

byMTC 



MAKES EVERY BYTE COUNT 
IN YOUR TRS ·80 · MODEl I OR MODEl 11 DISK SYSTEM 

PROGRAMMING 
TOOLS 

Buy 4, get 1 FREE 
Any 5, $79.80 
For Model II .......... .. $119.80 

Sincle iided, Sincle density . Sott·sectored 

DISKETTES 
~-------------_-------------"'VerNliln5y .. inch 

• NEW. .NEW. 
SIFTER . . . . . . .. , ..... S19.95 

lOAM ...... . . . . . . . . . _ . . . . . . $19.95 r ....... Ir\-memorJI'lllh-... tortslorllM lrun' 
For Model II ... . . . . . . . • . . . . . . $29.95 Bo\SIC Pf'IIII'Mn: &tIbII, non-st.olt, wIttItwithIIuI 
IVwirW.lToubllwllhRANOOMfILfSrWlthMTC'1 1IIp, tor -'r; or *q lIN. R.w:Iom fie 

For Model II .. . . . , . . . S29.95 

10 T ..... brtv.n Ac:ceM Method 1l'DAM1 ..... ' .-- Sort 1ndudIod. Some torts _itWn In I!IIIdWIe 
". __ flELDq .... No ~ 01 coch. lndudn.wtlUbrlllltiMl. demopracrMn' Ka-d·..mnd (IG-... J. 80.oIIO ..... 126.95 
rlnClam_ .... ~. I"*'tt.fOAM II'Id ~ ~ • ~ wilt! 8-Ind!FLOf'PIES . ',la r :,:"' " Into." BA$K: 1If"CIP_ n type In o.;:.:E:BU:':LO:. __________ ~. ~1HInIitJ'. 80.01 10 . . .... 529.95 
,_(Mu.st 1 4 'b~theirltarmaiDn II Om hi dlllIIO'. 8oI0I10 ..... S)9.95 
In I'IU" fiIft. TOAM .... the rest! Ruds....:l SHRINK ..... ...... . .... . . . . 119.95 ... UTIC LIBRAR' ""S wribn IIIiIdI 8IId r __ III .., """ 1_ c:om. ..-........ ..........:. 
...- I DUE WeI into] ~! I. F..turft ForModelIl .. . . . . . ... . . . .... S29.95 5 \1.~ora.lnd!clilUttllc.e ........ S1.25 
IUtOmItIc lile buff..- 1IIotatIon1~1on. ..... EWf)' Byte CcuII!. """ prQIr_ 5Yo -l'dl or 8-nc:tI ditIIett. CI:Ie 
memor, buftetint . &ub-rtcOrd b'oc:ltinclde- ................ , ComtIinIa1. .... , _ """ ( ..... purd\eIId wit:tI Ndl80.01 101 ... 11.00 
bIodIrc . ..., ....... up 10 2S51i111k I*..--d. -r c:odIIlndudInt:~, wittIout ... · fACTORY fRESH. A8SOlUTElY fiRST QUALITY 
Sup.- lilt ..., ...., 1IIm,..1 CoMpIIte with .,. prep ... 01*" .... T,....., r.-- pro- M~ orOK I bol. NO order limit ! 
TO.UI ."'''iIM. iMtn.octiDnI..., demo pro- ...- __ 25,. Io.ao". 

DiVERGE ... , . 
For Model II . , . 

. . . SI9.95 

. .. S29.95 

... $19.95 

... S29.95 

MTC TECH B.S. 
Our ....... T;c:MbI ~ s.rv;e; ....... 
Ihi in;id; ..,., on It-. fRS.8O'< I & 11 . Sent by ...... 
~ mil. buIItIns_ ......... It-. _ ~ 
nut;..t ..... monltI. EIpiI'IIi¥; . buI-uolt! No 
~ or .,..... lull PIn TtcfwIaI B. 5.! 
c.nc:.. ." tim; . unu.d IIIiIInoI r.IundicI. f,.. 
,........t III.IbjoKt Indil with t2~ ~ 
lion. Subj;da ... incUcIid "PEEUf'OIIlE tunc· 
.... igr ModiI II "", .~ ~ Sort tor 
!itrq; "".,. ... .,...". ......... "'-" . ..cl 
'"t.ev.I II Memory ~"" . "S- i;rtiu:4 ....,. 
be bK:II.-.a 10 ~.........a.. ~ 
l-YNr~ 
(Includes free index) . . ........ S36.00 
Monthty Subscription .. _ ... S3.00/mo. 

SUPERSEDE ............... $19.95 
For Moc:IeIII . . . . . . , . , . . . . . . . . S29.95 
A " mllit 1Iaft~ lor Ihi IN ! III PIlIIraon_ 
Of Ihi ....... 1fMt;ur. ProbItIIr _ 01 Ihi 
.,.......~. av ..... Wrlti pracr_1n 
WIorttIInd . dIanp ".w. nam. . ..., ... 
pinlFaon ~ . .... with ItfBUILD..., 
MINGLE 10 buId _ pnIITaon.1rom oId_ . 

Let )'OUr TRS-~ Teach You 

ASSEMBLY 
LANGUAGE 

REMSOfTi unique ~ • • "" INTRODUCTION 
TO fRS.8O' ASSEMBLY PROGRA .... ING·· in· 
c ..... ten . s.mlnutt lnIoni on ado YUette-5. , 
diI9UJ prOiraon lor NCIlIruon PI"OridinI: btr. 
rion , reinl~l. MId • ttl! book on f RS-lID" 
AulmbIJ Uon&Uille PfOIr_minc. Includes 11M
lui routines 10 ICCHS ~eybNrd. YidiD. prinler and 
ROM. Requirn 16K . La .... II . Model t 

REMASSEM,I ..... .. S69.95 

N 
$9995 
40 TRACK VERSION . ... 5109.95 
intl udes REf . RENUM . SUPERZAP. 
EOITORIASSE.... DlSAsst: .... DlRCHECK. ...cI 
more! This ;,; the oriI;NI NEWDOS with .. 01 """ 
pw ..... utiIit, ... ocrfu~,~J"! 2 MTC PROGRAN. 
MIJ«O TOOLS (lor • y(IUJ choice. Inc .... 
eldusiw; .. TC Q4JE (Quit. Uwr EdI.ulion) urd. 

The perlKt suPJ*menl for JOUr 
NEWDOS ... . Irom IJG. Inc. 

"TRS·80 DISK AND 
OTHER MYSTERIES" 

b, Harvard C. P@f1ninlton 
1121>111ft _itten in PLAIN ENGLISH (lICked with 
HOW TO intorlMliDn IriIII detlili. eumpln lind ill
dtpth . IPIInI!iDnL Recover IDsI hies and direc· 
Iorin.. I"iftIO'<'e ~ .. pr~. m .... BASIC ~ 
Iraonl ..... table. Hooo 10 '*' SUPERlAP. r~ 
from OOS errors;nd MORE! 

TRS-SO OISK ...... .... .... $19.95 

.... -1U...teed lor 
r p( INiht only . 

Prk:es, SpecitQtion$ , 
otferlnp lUbjec:t to 

ch.lrce without notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

QUANTITY 
DISCOUNT 
INQUIRIES 
INVITED 

WE ACCEPT 
• VLSA 
• MASTER CHARGE 
• CHECKS 
• MONEY OROERS 
• C.O.D. 

TO ORDER CALL TOll FREE 

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

r:I~TR T~Ctll':!(]L(][jj~S L(]t\POt\RTj(]1':! -~ 
26111 Brush Avenue, Euclid, Ohio 44132 
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[
M 1I'0bkm of mmpulCT pro,ram l~rl is 
rompk:a . ~ of Iht q~iom. "hidl 

'ICml' to hl'~ no an\WCT i, mllJ1lilU<k of 11'0-
tram Ihdl, So far. dcspile a rqlCalcd offn of 
SIO,OOO rewlld. no o~ hu ) 'tI lurned in , 
p,OS(O;ullblc o;2St of an In\.lant Sofl"'are pro
,rim ,h., h,s bttn "olen. 

MoII'MOf W ..... 

1.C1·~ ~UP~)'OU hl\'e Sl)C'nl a fC'Vo' monlhs 
"', ilinlll p'QB.3m and Itltinlllhc buas OUI of 
11 . You subrnill he plOiram 10 a pubtilohCT and 
IIope fOf Ihe bel . In a fe ... · ... ·~h )'01,1 In "'Old 
thaI )'Our protlam i~ btlna X ll\'tl)' oonsidtrcd 
for publkalion. 

A rM:f\e''''rao;,: kinl ''''0 01 lhr~ monlhs pI-\30 
" 'i,h lillie more bcinl heard . Ita"e thn' ,hd"ed 
)'OUI hard work? Did il faU bct"'-~n tM.-rack,? 

E~cl1luall)' a bill nwdopc' comes in the mail . 
rOUf prOiram i~ ,li,'c and " 'cU. bUl commenb 
flOm R,oocialt ediWrlo ha,·c ~U"~led St\·tral 
chan,C'!.. One has added rlC'iul)' 1 .... 0 hundred 
lin~ of rodin.to makc the plOllam morc fool· 
ploof and ;U1olllCf hu ch'II1 I N t ... o of )'our 
su brouli~ 10 speed operator inlCTaction and 
§()(lin@. 

Ynu In 10 " 'ork qain. updal in,1M pm· 
&ram and finaU)' submit 3 finished "eni()R 10 
lhe publisher . '" fe'" more ... ·ecks daps<' and 
proof~ for 1M docUmnllalion aui,·t. A I~ 
ma'>ttr copy of lhe prQBlam dump ani"n, and 
lhe 1I'0j«1 i\ b«ominl 1 rtali1)', 

rou ha"c JlC'I'ha~ :IC'\'CTallhousands of 001· 
laf' in limc in"~ltd and \(I ha.llhe publi>hn. jO 
you'rc 3n~ious 10 sec the \')3eka;&C In lhe $lorn 
3fld lO)'allio cominl in . 

A couple of ... ·ecks wn you IIltmd lhe IocaJ 
TJlS.l!Odub mmin,. When you 3rr;"c :IC'\'CT.aI 
fcilo..-s arc runnin,lhrir s)'$Inns and you If)' a 
_ · pme. )1,1$1 10 )'Our Idl )'()u heat ~hinl 
... hich makes it plain Ih.al jOmCOlW: Ii runnin& 
your prOIJ3m! wo,,·! 1'hcy arc ob.iou~ly m· 
JO)inl it and calli", more fdlo"'~ afOund 10 !oR 

iI. 111m , they sta" pulling ClI!>,,"ICS 0"1 of lhrir 
podl'ls 10 run off roPc'l- , 

Ont ... ·ay 10 malt I hi~ I'OfI oflhtfl difrlCUit is 
10 buill! ob'>t.aclcs inlo Ihe prosnm~ Ih31 pre-
"ml Ihnn from bcinl ~3~il)' ~opitd. No ~)'lilnn 
... ill ddtlll a Untrmintd hobb)ist (rom maki", 
a .... o.kable coP" . bUl Ihnt are some "hich 
ma1t.c il da. ned hard . Thi) approilo:h CUI ) lhe 
\ol.~ to prOirammtr\ ~t" ha.r. and 1 M " 'ork 
in"oh'ed in comm;l1inllht Ihtfl makes il dear 
Ihll hobbyi$l< r(an ~' are hurtinlloOmconc $CTi, 
flU'>!), "hm Ihc)' lip off Pfogram copia. 

J:',. CopiH 

In \ llnl SOfl ..... IC pfOgram, lIrc rdali"ely 
cas)' 10 COP)" bu. Ihe' ~ i, .. r~son for Ihi\ . I fed 
Ihal USCTS >haull! be abk 10 m3~e a b;!.o:lr.up 

cop), of the ori,inaJ in casc Klml'lhlnlJ 10ft 
" 'ron&-ti kc pushin,lM r<'COrd butlon. instcad 
of pia),. in the ht31 o f ucilnnml . I .ho like 10 
a.cttSS a \JJ{in,IO m3h chanaa In 3 prQBram . 
One of lhe Ihin,s )'01,1 loSt ,,-hen ) '0\1 lI'ot«1 
1I'00000am) ~ 1M abilil )' 10 Ii$l il. 

I am 1101 nai,·t tRough 10 Ihink lhal hobb)" 
isis "00'1 $leal prOlfams no ... · ;IInd Ihm. I ... as 
hopi", lhal a SIO.OOO rC'Vo'lIld millhl acI ;II) an 
inctnlh'c to rCpOrl • Ihcft Ihalltd 10. convic· 
lion , And, if 'IOmeone " 'ere ron,·incd. ,h.1 
mi,hl.r:t ''1' dtlcrrcnt. BUI m y offer ,,·on·1 
do any load un lns )()meonc ... ·a1b off ... ·ilh 
SIO.OCKl in hili hands-,nd someonc elr.t is 
con"Kl td of pro,ram Ihefl. ,,'hich is. ftJony . 

'T'hc I .... · in Ihi~ field i) new. Thne arc fc,,' 
pra:tdcnI5. 1 am con"inced Ihal program pUD
lishin, ;) 'iimit3r enough 10 book, mBluinc and 
music publi\hinllhal il i~ proStCUl3bic. 

Y OU can plur.t 'IOmtOfIMrQt\cn alloflM 
1'1Il(. 311 of 1M rtaden lOme of Ihe limc. 

but )'Oll o;2n'l pkar.t all o f lhe raders all of lhe 
lime. 

11 seems llIal l/lO h3~ dhpk3scd!iOlTlC readen 
in hiah pI~ b)' prinlin. the C.\ltXU from 
Han' Pmnin&lon') book TRS./JO lJuk & Ollm 
Mys(~~ tFriHu.1IrY SOl. Aocordin, 10 Raliio 
Shack. 00 mrntlon"'M matk of the uisttncc 
of lheir TRSOOS 2.3. 

SufflC'C iliO 51)'lhll T RSDOS 2.) " '&lIonJy a 
rumor when lhe book .. -as .. ',illm and had not 
)'n b«TI rdtucd " 'hen lhe articlr ... ·1!1 pr~rcd . 
As. result OflhilllllK:k. II.Mtio Sluock ha~ can. 
ocItd lheir ad,'m isinll conlract " 'ilh fJI). 

8)' ... ·1)' of rebur.laI I ,,'Ould like 10 CAlrac1 a 
pt)"ion of lhe inm)(ilK'lion from UaN'~ CAm· 
lenl book. h wms up m)' fedin&,!, Naulifully . 

em lilt .. '1!oIr 1M 7'IlS-I/OiJ a Pff/l) ' nNI /lUI' 

d rmt . In 1fJ<" . I lmV' m)' TIlS-80. )". .• 1 II ft ... · 
lhOfI )'PWSII~O, ,,. (On/pUltr ,,·itll lilt po ... 't'fa"d 
t'UpDbilil)' flf 1M Til S-80 "Vlulll IIa.'\, rolf sr,·pr· 
u/ IIurtd,rds of IIIou.wnds of doIlan, fft/llir«/ 
an ai, rondllio"td ,oom 01 roltlillffllblt ,"0' 
porriolfj Qnda JlafflooP"Q/f'II. CC'Tlal"I)', ,her 
Tand)' COfpOf/ilion cksrn't'!J ul/ 1hI' ('ff'f/il 
pas.ib/t fur lilt dr.· .. /op""' "I. PWdlK:/KM und 
Ilismhul/{ln fJf Ihl'im~k mlKhrnt, TandyCur-

A nen'e wrad.,iI,x 
t .... o or three mo"tln 
prH'\ h·;th little more 

""Iflg Ir~m I. 

I! is a \h3mc Iha.r JOfTIC hobb)lst .... ill ha'c 10 
suffn lhe Ir3uma of a J3il scnltfIC'C Of fi"" for 
lhe btnerll of Ihis nc:" indu'>t r)', bUI -.omtOnt 
rna)' h,a,'C to do it be-fOle program lhefl .... ill be 
takm >niouoJy. 

1M oouns ar~ r31hCT proll~C1i"~ of cop) 
ngltl s, so J' m an.\Kw) 101e! a fc"' ciearcul ca~ 
o f prOillam ropyin, . The (TId rn ul! could be- a 
rtal !>hol in Illt arm for 1M rompulC'f prQBram · 
mcr~. " '110 arc Iht biUCSI Io«n in program 
Ihef\. 

Inlbil Gro .. tll 

Sira Iht 1I1O"'lh or lhe micrOOOfnpuln bu), ' 
nc... hin8C) on Iht a,·.ilabilil~ of Hood !10ft· 
.... are. unln~ \amnhin, i~ dorIC' 10 climin~lt 
pfOaram lheft, Iht rodd's llro"lh " 'ill sto ... . 
This be-nc:fils no ORe. '" ,low IlfO ... ,h rIlle ... iIl 

Conl;"w 10 "".\'1 pa~r 

pcN'QINn, ' ....... LUT£ YOU! 
Likt a111~ rot'potlIliOtU, I,", Tand)' Cur· 

porgllO", 5n'nU 10 halV' ronllnW'li ~ '" 
spllrofil~. Tht,"l/iQ/~ofIM TRS-8Q 
_So '5ItSpKr. br)'ond lilt ... ,Ides, drrtlms of 
ullybody al Talld),. 51,," l/ttrt "US roo ,"'UY 10 
rMa:Jl<rr IMlt 5 1H'C'C:JS a~1I11l51 II simi/II' pnJdU(,I. 
III II Slmlla, prn-r lI11d ,"llh similll' drsmiwlf(}II, 
,""'0 " 10.fD), /to ... succrs:iful 1M)' fPQfI)' "'1">T. II 
IS my CWlIM/~ 11Ia11M)' "'fn' 0#11)' llboul fVI)' 
10 sat)' pt'frv-nl us ~ul us 'MY roold hll'V' ...... , 

Vrry qu.ckl)'. us a 't5ufl. un al/fludr of 
"door ·1·ltI'· ,,} • .. V'7','~I,)"."''' ,w,"'/, ,,-J 7"" 
ttrrwNl quutu)' offal/a" ,..", j "pporl, IW'WVP' 
ml'm lind sofl"'IIrr "'Ilf abysmal. l"furmal/on 
uhoItl 1M "YHkllf~) I'fl~ 5.'')·, .. m "'Ul ·'a"d Il/ II 
I'urt/ully Qntl ~Io"sly ,uurdnl S/"C"rf. "j a l if 
" WE, •• fill' u_~. "rouMn'l (1O'i-5rbly kilo ,,' II 
dllmn Ih/ll~ or fi~"f\' Ir 0"' '' lind Qn(~ fh .. ",)!h 
I'rl~/J "f,,'off II 'orfh. " 'hm IhPJ·II .... m If WWJi
rlm. .... "",11 ,1'I/.d' ,.:hal .. yo nNd 10 kno .. ·. 

So, ,fl ll'nd 10l'lfNJ'IUII'(IIfunt:y "''Qfdmrull ' 
fIlf. "~i'V' 'fflI 11"""/ ,hl' Tand)' CorporUliorr 
IRadio Shodi/. II i) fln~I' bf"I'all5f' ''''flUI,1 Irk .. lfI 
._ Ihr", IU", around ,lwrr dum" JUf)f'tKH' al· 
filudtflnd ,",Ii;t Ihal IMlhuusomb of y .. u "UI 
III..,.. iff\' doinf mOIl' 'ha ff )'011 "'" ""m~ ~"'I''' 
cTt'lli, for ami <hlluid br "51rnl'd ,.,. Imfl'fHl "I 
' THI::~" 1.'1/ ... , ,)'(»1; ' )·OU · I!"" h ... " . • 



inhibit &ood hatd.·arc proch. laKIn. Sl:ora . in 
be limiled, and peuple .. iD wop .liti", pro
p~. 

My IUUnOoa is Ih .. oompll:Cf $lora, in· 
clLidina IUctio Shack , keep. vrry dow .... ,,:. 
on danontlrllliorll)'lilans and tnlk~ I~ 1M 
you.np:m In not Idt (rC'C 10 dump copies of 
demo soflwan onlO lheir I'pc:$ Ot d~ks. Mm 
lutC III.at alllomen burinl l)'1I,cml ply fOt 

each and rvey pt"OIratn liken . 
Oubs .tIouId WI • fi_ed ru~ rqardi", sort · 

Watr: No copyi", II dub mcdinp. 
Copyriahl suiu can be ~y c~\'C for vi, 

oIl1lorl . One of 1M bi& map C'Om,*,ia mlk~ 
sevulll bundnd-t'-uand doUan • yQI' in 
jud&m!mIS .. hm peopkand rlfml makec'Opics 
o f \heir maps withoUl reaIizi", lhose maps art 
copyri&hlrd. Muy. club -wctltt hM t .. ken 
I p/'IOCocopy of I psoIlnt company road mlC) 

and indiutrd the ~tc of. mC'Cl iftJ only 10 hlv~ 
the mcmbcr1lual m mass and individu.ally by 
the map company. 

I am quit~ iCrioui.bow Ih~ SIO,OOO IrulUW 
Soft .. an. Inc. is offrrilll and In'I II\lUous 10 
Plyit . As I wrilr in lhe 151 booklets, .. ben)'OUT 
bat frimd lISts you 10 run off .. COpy of an 151 
PfOII'm )'OU ha~ 10 br: damned SI.IU t"" he 
wlntS the PfOII'iUI'I mor~ lhan lhe: SIO.OOO. 

All of us .. ...,.t the Ymcend mull , I hcahhy, 
rapidly P"()'Ai nl microoomputCf industry. l',~ 
let I~ prices for InKant Soft"art lIS 10 .. 1;$ 

possib~ 10 diKow-qc ripoff • . But low pt"Ka 
art only PQMibir with nw.sivc.lolla. 

A PToararnmrr hal 10 make ~ lhousand 
do'lln in royallies if he is ,ojna to continue 10 
writr men prop-wnl. I'~ let lhe $Ilndard r", 
the rldd .. 20 pa'CaM royah, : \U}' hi&h. I did 
Ihll br:aUK I wanted 10 mu~ PfOIram . -rili", 
., PTofil .. bl~lh .. we h"ve. &ODd supplyohop· 
notdl prop-ams. Th is .. iIl br: bat for lhe indus· 
try , for proariUl'l~f'IaI prosram pubfuhers, 
in the Ion& run. 

I'm open to MY ideIU, IUJlrslions or arlU' 
mcru on Ihb Ivb;«t, but Ihn !ihouId kftP 
IhiI\P &Oin& ror I whilc: . 

-..... 
Adina on an ad in • BoKon piper, I dfo'i~ 

down 10 KIt .. tIM Radio Shack .-u doin& .ilh 
Ihftr "TRs-«! upo .. lit lhe P ... k Plu& Hotel . 
I found quitc , crowd .. h~nd in lhe &rand - . "The Radio SMck dcalCfI WCfC Ihln i n foror 
willi T1lS-IO systems in Ip«iaI rooms sho...m, 
~rlC pt"opvm, plus InOChcr 12 l}'$ImlS WI 
\If) in lhe main ballroom. TlIry ~ punin, on 
lhowJ tycry couple of hou" fOlf buli..-sm_. 
nw sho .. Sl&fled with I film inlrodudn& the 
TRS-80 and Radio ShKk, IMII it wmt inlO 
ckmotuIIralioM of 1M .,fl ..... r which hal ., 
fat bcm mmpkted for tM Model 11 . MmI: o f 
the demo W\iu wen Model 111}'$Imll . 

I lalked ..nil some: of the bdio ShKk pel)-

"'. nw ~ow WIlS .. dI ~, and Rtdio SlIack 
was I.kint OTdn-s lit • pmly aood dip lIS • 
r~uh . A friend of mirw aa:ompanied 1M 10 lhe 
)ho .. and .ncr Il\inkm& it OVCf for I ooupk of 
doI)'Ii , ordend • 64K MockI II willi .-rum he 
hopes 10 I'\UI his RWlina lUI . • 

Rob«r Epstri1l, 
,H~ 

doN"'" -. am,., • TR5-JI() .... -
-.,-,-

UNLI'!".!I! 10'S 
T ookina for an unusual .. ppticauon of (he 
.l.JrRs-«!, toM 1M to the world-fmo"fl1lcd 
Llboralory o f Dr. 8 . F. Skinnrr of the Drpan. 
mmt of PsychololY and Sodal Rdllio", III 
pt"Clliaiow Harvard Univcnity in Cambridlt, 
MA. Hi. LIb is com(lOKd of ofr.ees. rooms 
wilh cateel animlh. minicom~rr rquipmma 
and rooms tonlllinina ncks of el«:tronic rela)'!. 
'II'hoJr .. - ir~ run 10 .. ~ of cltPtrirnmtll 
chambers. TucUd awayin 'II-hit appcanto be. 
Wit ~ is .. TIlS-IOl.cYd II with 12K RAM 
and In upaMion inlCffltt wired 10 lhosr wnr --. Dr. Skinnrr is prrformi", br:havior modifi· 
cation uperimrnH usina: pi&cons, monitored 
by .. TRS-IO. 

MMkoml .,. ... ,.. 

E_ at Harvard , ...- money is 1i&N . 
Robttt Epitrin, I doctoral andidatc workin,a 
wilh Skinnn, nccdcd tomc rc:x.arch done: 
chtap(y and quickly . H~ thou"'l lhe TRS4IO 
_-a\ I JoPcaI altC'l'1Ulli,~ to ~:IIpmsi~ romputn' 
equipnlent f'" Ih is sophillicated control appli . 
cation. 

Hc is usin, inlcrfltt equipmenl from Alpha 
Produeu Company and hal added In l-bit 
IatdU", bi-dirmion.al port . By addl", Ida" 
and I lik:nl pOnlCf he moniton an ~:IIpcrimaM 
whidl can c:IwI&e 1210 I) limrs prr X'COnd. 

EJ$dn's TRS·eo is fUnniftJ • spttial 
mldlin~ IlIIluqC prosram first published in 
BrIMr~1or RntfU(1t M~ltods WId IMlrwrwtrl, · 
liotl Ihat procc:s:se$ III infomwiorl fed 10 it 
flom the rda)'li . 

Tbr purpos.r of Skinllft"l ~I is 10 
ditclO'"e" how bdlavior is ~lTolkd . ..... ithin tbe' 

dliUI'Ibcr1~b cksiped observation m · 
~-tus clpCi \'r birds manipulal.~ some 
lp«irlC devicn by p«kinl, talinl, drink,,,,, .,. 

P\aUIC an orana<' cr .. tr made o f acr)'tic lhat 
houws t wo pi&COIlJ, one on ndlsi6c of. tfllU ' 
parmt pII1ilion. EIdI Nton ~ vilibk 10 (he 
otm, but piacon I is lheonlyone 111M can ~ I 
1i"'1 flash, randomly P"em, red, or )"dIow. 
When the li&hl flashn. piJton I mUSllrarulat~ 
the color 10 I coded s)'n'lbol, marked on lhe 
wall dearly visible 10 piaeon 2. 
n.t~ __ 

Let', ... y I'm! oo6or hal an X for the sym. 
boI . When the "em color f\ashc5, pia!:on 1 
mUSl peck the X fromthrft symbols. ~ 2 
Ihm pecks. bo_labNcl Thlllk You and .lIto
matieally feeds Neon I . 

Pipon 2 mUSl then rteall the Iymbol that 
piJCOll I pecked and U'aruIalc it to the proprr 
color , in Ihis c:aK P"em, . -hieh IPPC'If'S in ran · 
domOldn with red and yellow. If he p«ksCOf ' 
rtalyon hil rlTK try, Dilcon 21cu fed as wdl. 

After _chinl" few exptrimmu C'OI'IlroUaI 
by tlwTJlS.lO, Epstrin upl_ned tlullthe DEC 
equipmml and .... I~ odin' minicompulcn in 
the lab, costina many lima the prior of lhe: 
Tls-lO. "n~ III dcdicaled machine . .,.. c:ou6d 
00 nothin& ~ their one pt"0I1Ift' . His TRS-
80, whm it hid completed ill function, ...... 
part11ft' for b1ckpmmon . Quotint Epstrin 
_beNt the 10, "Thb is tauWlI .. rrvoiulion in 
lib raearch!" 

J( you tnowof lilY TRS-aO~ions Ihlt 
miatM inlcral ow raden, picaK drOp 1M .. 

liM . • 



A t last the MIUI searchi", ~ ower, I jusc re
ceived my new Modd II . Compared 10 

tMSMUnlwway I llipptdimoowntnhlpoftM 
ful]y loaded ModeJ I. the jolt WI5 CONidefabIy 
pfttft. It 'l one Ihine to q)nId SI99 and 
anothtr to ~ lip S4,..oo. 

Unfonunl,dy. I rWi«d thlll I had to spend 
11,100 or more for the additional dri~ to haw 
• workabk system. AlIeasI: I avoided the stln 
up problmli usociated wil h TRSDOS 1.0, 1. 1, 
2.0 and 2.1. The: Modd " oprralina l)'Ann 
(vmion 1.2) iC'CmCd 10 work imtnediald)C, 

ea_puI Modtt II 

I am IW'C thaI by this IUnt almost ~ 10 
fan has h.ad an opponunily to compare the 
MOOd I tolM Model II . Qw.nrn/Up, how~. 
hi&hliahu JOfrH: j anill& differmDr$. The fl,. 
thint I noticed was the noiK. The MO«l II hIlS 
• "n'), blUr fan and. ciW; 11\&1 runs corutlQlly. 

Another dlrrtfencc is the keyboatd layout . 
When Model I has 63 keys , the Model II h. 
76. Sintt the computer poWtrSUp In Iowttealf 
and the DOS r~lIird 1lP~. I hid sornt 
diUklilty mlmn, commands. (Yes, I know II 
helps 10 read the manu.al.) 

The nOI biJ IUfl)IiW og;wred whtll I caI.I«I 
"p BASIC. Compared 10 lhe Model I, BASIC 
taka consida-abk lim~ 10 load in the Modd II . 
()nQr loaded, the Model 11 ~lI«utes an auto
IIWk "? MEM" and indicates the numba' of 
riles rrqutsl«l . SUfl)Iisc-unku)'OU dcsiJnat~ 
riln. non~ will be aI~ed. T'tIen i$ nolkflull 
as Iher~ is in tM Model I. 

After readin. tM muual . I found I BASIC 
call1n. KqUmtt very similar to N£WOOS. 
Bolh Ihe IiIn Ind Ih~ memory fC$CTVVion have 
10 be specified when 1M BASIC inlcrprGCI'" pro
aram is requested. 

I have an old l..inr Printer One. Beclwc of 
the lac:k of motor eulOrr, 1101 inlo the habil of 
1n"';111 tM prinlCl'"Orr until it was requlmi . for 
that reuon, aU of my prosranu PEEKed at Iht 
&v;c~ control block 10 meek !.he printer's 
lIIatUS. 

SilK'!: the Modell! doe5 DOt have the abilily 
to PEEK or POKE memory locations. lhis 
mC'lhod of tUl in, prinler rc:a.dinC$511i not 1 .. 1· 
abl~ . If 1M prinler II IlOl ready . you r«dve an 
1I0t'ITor messqe. Whm this OU\IrI. you must 
ClItC\IIC a SYSTEM " f ORMS" command. 
BASIC wil1lcmporarily lransfer control to tM 
OOS and you can aher or sptCiry print param' 
elm desired , 

T,..r" I"lotr'a-
You ~ plan to keep )'DIll' Model I for 

some tilM to transfer all that aood tOftwan:. 
RIdio Shack hu thouihlfWly dc¥dopfd • 
Transrn proptm for the Mood II and. Com· 

10 • 10 Allr;rocompu"ng. M.~ rioSO 

DOS prosram for lhe Modd I. With tbc:w pro
arwns. In RS2l2 board in the MoOd I and I 

IPCCiaI cabk, iI is possIbk to namftr di5k files 
(0 Iht Model II . 

~ from 101M minor problmu in the disk 
110 roulines, rnoIII oflhe pros.rams that I have 
seleaed to transfer w~ oonl'Uled without 
mll(:h dir(lCUhy. Beclusc of th is, I find;1 iW" 

prUina that in $0 many InsllnCtS Ihere are slIC'h 
price dirrenntials bClwem Modd I and Model 
11 venioru ora livm proaram , Some prOJr&ms 
are hichly intearued iNo the Modd 1'1 It · 
c:h.i1ea:U~ and will DOl furM:tion on a Model II 
wilhout a.(1CanI ~. 

1lIc major P\"obkm I had wilh my new 
Modd II (aside from PEEKs, POK&. and 
PRINTs) ¥01IS c:ardns provammil1l on my 
pan. I had .001cn intO lbr habit of lavi." Out 
1M "THEN" in In " IF.THEN" Mil_I. 
This lynWl violation is IlOl lolmited by tht 
Modclll . If I h.d brm «MUistant with the er· 
ro r, I could havc !lived myselfllotohimc. Un· 
for,un&lely. sometlmn I put It in and som~· 
limes I left i, OUI. 

Backup mlY be another stumblina block , 
YOII c:anl'lOl jllK duplica!c a disk . Backup on 
the Model II is a two-ste-p procedun, Fin4 )'0\1 
muse " FORMAT" lhe blank diskC'lle and thm 
)'0\1 l'tIIIy t:ICC'CVIC the " BACKUP" proaram, 
Betler be pllUern. A bKhip prcw;:cdurc invol w. 
ina I ~ dUketle is I mll(:h .to..-n procedure 
than on the Modd I , Ewm if you havc two 
ar;vcs on your system it wiD lib SCYCTII 
minutes. U you have only one drive you may 
have to ins.crt tM bKkup copy and rcmovt: the 
souroe up to 10 timn, 

Enou&h teethin. problcmli . With thc bia 
disks I/Id I full speed CPU ofthc Model II, Ie· 

countins applkalions arc a nalural for almOR 
aI'Iy size bwincss. 

Serln o.c A«owd .. 
A p:IOd uample ofthis IIC'W .. 'ave appliealion 

w Aware u. the Radio Shack, AcoowIu Rettiv. 
abIc-Stries One: (Cal; . 126-4,,.,. developed by 
Retail Sdcnccs, Inc., for the ilI·fated Tandy 10. 

Sinoe iI is cksiJncd for I one drive .)'Stnn. the 
c:apK'ily is somewhat limited. A mallimum or 
800 ~omer accounlS are pmnhted. The IYS' 
tnn UieS a sil1lle file for both the: customer 
muter rl'COrds and tranJ8lCtion dC'laih. Sinoe 
Ihe file eapuilY is 17.) records, uli." the m .... · 
imum nutnba' of customer aa:ounu reduta 
the capacity of lhe I)'$ICII'I , 

for ClI&IJIpk. if)'Ou hawe only 200 ao:ou.nts, 
)'01.1 will be Ibk to ~e up to 1)4) 
opm ilmu or an lverqc of I lillie: oYtr K¥CIl 

per KQ)unt. For IlOO accounu only 900 traruac· 
lions Ite Iva.labk. which is only I little oYtr 
one opm itma per aa:ount . Sira a 1ypic:a1 ac· 

Ih~ \1011,111 
opera/in): \.l'.\/~m 

f rr.liull (1.2) It~m~d 
((J wurk immrdialtly 

OOWII CIOUkI have an invoice. I pIIymcnt and a 
aulil traruaction posted 10 complcie I Ale, 
this Is &II Urlhcallhy liluation . 

The daianm of the ')'$1m! ...:n: IWWC of 
lhis probkm , FOI' that reason, they allow the: 
UJa' to specify rithcr I balance·forward or 
opcn-itcm mC'ihod for each ..:count . This res· 
ture is rlther unusual for rl:lCdwables systmu, 
Mosl nquin tM samc mC'lhod for.U accounu. 

Anothtr unusual felillte is I provision for 
"IUtomatic" binil1l. It aUows)'Ou to specify an 
automatic amount to bill on I rtlular basis, 

The pack. IIso includes In irrvoic:ina 
moduk, Thc module: diminates tM need for I 
~c billil1l prOlf'll'l and if lIIilill:ld. can be 
vt:rY uscfuJ in rcducil1l invoia: prcpatation 
time. 

Thc procr-m hll SCYeI'aI lutomatic fcatwn 
which include ClItractin. thc biUins aOdrC$5 
from the uaiwable files . This addrC$5 can be 
6esilfllted U Ihe "Ship to AddrC$5" or I 
separIIe ''ShIp to AddrC$5" can be speci(1Cd if 
desired. AutomllK: selea:ion of the date and 
"NC'l )0 days" lemu Ite also provided , Addi· 
lional featwu incluck automatic ClIten$lons. 
t&ll cakulation, and invoice tOiaUin • • 

The inYOidI1l module only provklcs inPUI'O 
lbr KCOUnIS rfCfIvlble: 1c:cI&cr. Ho .. ~, be· 
c:ausc the procnm docwnmlation is acdImi, 
1QIK\i(lt&tion should be potSibk to JCfItfatC a 
da\1 me which oouId be used for sales analysis 
or invelliory mainlmanoe purposes . Thi5 wiD 
rrquire modinc.tion or the disk file struau~ 
supplied by the Shack, s.inccthc systnn disk has 
1'10 room Ivailable for addillonallilcs , Thislack 
of memory space 1$ because of lhe file prcallo· 
c:ation facility ofTRSDOS whith lpeeds up It· 
eas tothe r«OfGs in tMWI me. Reducin, file 
aJIocailon to accommodate invoice drl aib, 
dcuacts from the: pcr(ormanttoflht reo:ivlble: 
system. 

&c:ausc the I)'Slma WII oriainaIIy intmdcd 
for the two-drivc Tancfy 10, II is possible 10 
sc:paBIc thc data and .)'StatU cfuken cs . If this 
is deM. &II invoice: detail filc can be created on 
thc s)'SIem's disk for IUbKqutnt al'lalysis . 

The pac:k"e rq)rnenls I sicni(1Can1 1m· 
provanenl ower the Radio Shack products rc· 
mwulto dalr . NoI only is 1M uscrdocumer'lli' 
tlon ClICClltnt. but the prOCfam lisI inp contain 
rClnll'ki which kkn,ify each subroutine. fi le 
dt$(:riptlorll, indk:al:in. wariable: auilnmmu 
I/Id (KId Im&\h, are allO provWled. This dlta 
makn modifyin, the Iystem to fi t individual 
M«Is oonsKkrably easier, 

If the Al:a)unu Rcoeivlblc-Saia One is r~ 
rt$Cftta!ive of the Modd Il lOftwlrCUw will be 
foohcomina, I should be very happy lhat I pur· 
dIascd the machine: . • 



OullaslS every compeMor-200,00Q,OOO 
character head warranly 

2 No duty cycle HnllatJons-even In demanding 
bus,"ess appllcat'ons 

3. Prolessk>oal pont qua ily-9. 7 malli. 

4. Rugged buSiness use conslructlon-melal 
chasSIs-lif.o motors 

5. 80 Chalaclers per second 

6. Upper and k>-.ver case-Iu I 96 character 
ASClls8! 

7 , Double Width characters 

_ .... 0-

8. Connects d recll\l to lAS 80'" APPLE and 
other compulers 

9. BIoeI< graphlcs-64 shapes lor charts, 
graphs diagrams 

10. Fr ct on and pin 198d 

11 . Pain paper-up 10 3 parts 
12 6 and 8 hocs ocr nch- program controlled 

P<lJ)ef saVIngs 

13 80 and 132 cdurms-program conllo loo 

14 Pr C8 the best va'us In Ihe IndUStry Call Of 
wr 10 today IOf the name 01 your Ioes 
MICro! ne 80 dealer 



fORIYllWS 

1.,.".,,",- IJloft " 
o.ricI A. LIe. 
<:_.-0(1 hblUl.t 
s.. llitto. CA, ,m 
)51 P!IIft ... rk1t~ff 
SIS.tS 

D " '1d lien'~ ~",;,.It l .rl," 11 ;) .TitlC'll 
for propk.ho ha,'t maMned U;.'d I H 

,,'~I1 I' for ptopk .,ho h,I'e' just bou,ht. Lt-'d 
II mleluIK and kIlO. noIlun,.bout comPUi('l 
I'JfOSf.mmin,a. 

Lim's book daft IIOC rC'pC'a1 the nwmaJ in 
1M It'd I m..nual: inl'lad II include. cor re..:
lion. and adoubk M1 or ~\JI · and·pa!.lt ~ts 10 
oonl'r" thai manual 10 I.t\d II . It CO ler) the 
ncv." capabilil in of l.t>·d II in 1!If !.I~k of the 
~'d I fN.nu.ai . 

The 1N.1cn.1 it .bout the ~ al. thai in 
RadIO Shkk', lnc1 II rdCftnCt manU&!, bul 
.(, atTar1,cd for lradlinl. no! rtfrnoor. Fe. 
limited n:fermce U~ then n. ;I wnaJe-paar in
,",. 
~ book doeIn'l rover ~hil1J. 11M: 

DELETE command it omitted. as art RAN· 
DOM, STRI NGS, COB!., C INT and CSNG. 
E.l~ for US R, the mI arC' oo~ 10 my SlI · 
l.fllCtion . 

Lien rilhtly " 'oMb dUif:loIWon of mathillOl: 
"'n.~ H mud! 8.'11 IIO"ibk. bul I'd likt more 
on rommunkalin, ~"'«n machine Wi&uI&C 
and BASIC (Of Ihow.iIo NlI"C' ~ r&milwi· 
I)' . ilh ~h . 

" .niculat1r wtll CO\'e<red 'IC' 1M edUOl' U"o 
Chlplcn). PRINT USING \1""0 diaplen, in· 
dud,nl an c~ponc1IlIl l fOf mal m)' okkf 
manU.l1 mflUIom only In ~~ .. alanenl l um· 
ma.y). ~.inp lli,\ cl'Iapln\ anll pam or OIMn) 
and CI'IOI' maYpS tone pq~ ~), 

ItnI eo.pI:ai_1 
Myonly ,ca1 complaim aboulltlf bool;. bll\( 

numbn of IYlJOlrlptllcal CHon in ii , Mow arc 
In 1M lur . These: art ob~ioui and W(M1', ~ .. u~ 
an~ I.ouble, Bul many of 1M 1)'pu5 arc in Ihc 
procram~ or samp~ .un~ ",'!rrc 1M)' m'atll ron
fu:< bo:Iinncn. 

I had pbnnnl lo c:omulo" 'n hard on I)'P'O' in 
Illn 'C'\iC'\I>. but a ((WI' da,..afltf I lOt 1M book I 
.~'C'i,ed an trrlla ~ f.om Compu50fl "'llh 
O\tf .ao ~"OfrMion). II li..ted all 1M imponllM 
tffOl') I had cau,hI and man)' mort I'd miw:d, 

Thftc:lr(JomC' OIhn problmbas .. -d l.lnIM 
-a1ion on ~'OI1,tflinl i.c'\'(! Ilapn 10 LC'\'(! II , 
1.1C'11 o,a~', IhailMlack ofabbfC'\wion; in LC'\-(! 
II .. ,lIlnIIllIm prosram\ and ma y IIWIkc indi· 
.u.l"w linc:s 100 \onJ. Thi);" IIOIITW. 

Ea.:11 lc>d I abOrC'\.allOflll l~ 1I1east 1""0 

" ith aU thesr 
Ihort-omlnll'. do I 

rreommtnd the book? } es. 
'it • silt In. 

b)ICo. II) lC'\'ri II CO\Inlnpall 10 ~0R'd in 0!lC' 

b)'IC' and "onl), "P'c-ad OUI 101M full "''OI'd 
.. 11m li~ cd on 1M loCTft'R or prul(n. 

"1-0, \Ina .11 l..C'\'ri I "'01'11,. a'C' In.o than 
Ih .('I: I;~ ;H Ion .... lhar Ibbl'l:~ial ion!. a 
cono'nled liM" lise inl ",-ould tIC' Itu lhan Ih.('I: 
lim("> 1\ Ionl as ItIC' ori,inal. Sinu lC'\-cl I per
mit, 7O.:hirlC1cn pc1' li nC' , ami l.cvd II allows 
15S. IhnC' i. ampk \pla (Of ~"Ofl" n!>ion . 

I.aln Lim t.UUOII ,hal lhe: dala ron"fI~on 
lapo: IS loO compl icalal lhal iI', C'~ 10 .. -rile' 
LC'\(! I procram 10 h Sl 1M dala on II\( sam!. 
lhaI .. -rilt il d(r.>'n and I(_nlln il InIO )'OUr con
.nled lC'\cl ll prOiram. t-(WI pcopko O""n boIh 
lc>'d 1· lC'\'d II ))'1otml" loO 01 ' . !lOt a 'C'T)' pra.:. 
1 ...... 1 )u"~ion . ---Wil h all Ihc!.t Iohoncornin,. , do I rt\."Om· 
mend 1110:- bool~ Yn, .. ithouc M:WlaIOon. 1f )'OU 

lfC' upt.adi", rrom LC'\cll. )OU ", ill Jet )our 
1nOftC')., ~ ""orth. ]( )'00 arc §tan in. on 1.(\'(/ II 

TR.WfI /14k", Com{JI4'" 
T«luJkoi R,/trm« HMdtJ004 
Radio SMtk, 1m 
rllf'l Word! , Tn. 

"." 

Ha~ )'0\1 C'VCf wondned aat:tly what was 
.""" on inskk IMI Kalr:d kqboard of 

)'OUr TJlS.8O'! ) oenaJ.nIy have! 
Tbc TRs.«J HOItdbooIc has pul an end 10 my 

,ucw.illl. Writlm deallJ and simply, an)'OM 
who hu an !'lIlodenland in. of bard .... rc 
nornencIat\lfC will be Ibk 10 k«p pKIC with the 
book'llec:hnic:al dlIa. A1lhou&h the book is in
tended fOl" 1cdmk:aJ audienef:, it offen tilt In
qu isitive 10 OWMf infonnation on latin. and 
anatyzilll· 

no.. brx>k ~M by dilpltiyilll I dllll pqc 
foldoul of • I)"Ilmi block diqJam. Thu dia
tram pUll 1M inlnklive ciraUll in ~ve 
before 1M reader acu into I IN:li &nIOWII o f 
detail. !be nal NC is a tnmIOI'l map of the 
Lo:vd II~mI idmlKW 10 tNt C'OtItaincd in 1M 
UiICn Manual. 

Tbc fint J«tion, ''Theory of Opmition." 
coatains 6aaipU~ ~ on: CPU A<!
d,m Lines, CPU Data SuI. CPU Control 
CKoup, Syslml RAM. ViOeo DiviOCf ~n, 

ViOeo RAM$,. Vicko Procaslq. Ktyboud, 
110 Poru, S)'$lenl POWCf Supply and Lcvd II 
ROMs. 

.. "h no P!(\IOUS compurfl O Ptl'Ift'OCt'. I llIs 

toool " allTlO>l malMbIOl')" 
Ma~t .... ,t )'011 an a ('Of')' o f I he: nrala 1'h«I . 

Tho. ohould tIC' aUlonwic if )011 buy dirM 
from lilt publi..tln . .. hich may M lilt onl)' .. 'a)' 
~ou can buy il. I ha.'m 'l !ICnI CompuW)fi 
booh III any \10ft , 

Lim,~ an (.u:dJm1 lC'achcT anll"', ilC1 , Whal 
(: ompuloOrl fllm.b 1'10"" i\ III C'ACdicnl proof· 
rndn . • 

AU Ihew ioCdionl contain a detailed anaI,.,.u 
of aat:t l, what OCC\ITJ, pin by pin. in Ihuppro
priatC' arMIrY durina $)'Stem opnItion_ For 
o.arnplc I .. &I .... )" mystlrtcd by lhe IppeII
lI'Itt of double-width dlarlctmr on the iCRaI . 

I ditooYcml thai this is DOtmlI whm the l1'!ftII 
is pIKed inlhiny-lwo dlarlctCf fomw. 

Tbc SC'C'Ond KCtion, " Adjuitfl'ld'lll Ind 
Troubklhoolin&;:' is lechnic:&l but i rlleratiq_ 
I was ~ 10 find lhat lhe: inlmniuml 
probkmJ INII I was havint. WCK IOOSI likely 
caused by 1 IOkkr ball roUinI around. I dim
iMled lhem by placilll lhe kt)'boatd llnit on 
end and l&ppinf: il. 

In the "Ouuitk World" ioCdion • &hon 
outline is,ivm on bow to inlCffacc IhcTRS-IO 
with anaIoI 0MceI. A IImpie PfOII..rI $bows 
how to coatrol powtf to. oofreepot . 

AllhouJII Ibort, lhe OesI;tiption o f 1M Ea
panJion Port Ed.~ Card pin OOIInmlom is adf
qUllc and CNCIlIIai for " ouWck world" "PIll' ..... 

A oompktt Paru till:m, makes up tl\( nat 
1CCtion. Divided iDloitanand fllnCtionK'Clions 
thew liltinp indudc 1M card ryfDboIs, dee
lrica! daaiptions and put nllnltxn. (An in
vallIIbk Ud to the do-it·youndfn ,) 

The rinal5«lion oontaillf IChcmatia; for 1M 
entire $)'$lmI, Tllae induck I Lcvd 11 BASIC 
1ChmIa1k: and a oompktc TRS-IO ~ on 
1W1) "-NC follbns. One: thm, lhat I find 
puticularIJ 1.ISd'u1 is an aat:t cop)' of dmlil 
board 11)'0111, " 'nidi. Wlfonut\lldy. is nor; In
cluded in the \IKn manual_ • 



Probkm Sohv,z IIItd 

SlrlKtWftl/'rotffllttMu., /II1lA .'iIC 
DIeM • • Itoff ... Mod T .... k L . 'rifcI ... 

"' ....... w.-, . Im 
~II~ 

T nIM"'inal "" llh I "lalion laSi Summ" I 
.i...pml ~Iimtcombm, bookMOI'f shc/.'o, 
in 5Cafch of a book to ITIlIh kiunin& BASIC 
painlfu, My ~ch rt\'aIcd fou, IfI1CRl 
QlflOI'la: tl'loK ",hich usumc that )'OIl arf a 
moron, un.ablt: to find diSial porlion~ of you, 
own analomy: tlM»c: Ifound OUt bY11lt .-fllo ... ·· 
ship of Dust)' Tut book Wril"S; IhO§f ... hich 
are Inminolot~ bound: and ProbIrm So/l.;", 
lI"d Slrut:fllrwl PreJ,fll'"""',,, i" 8ASIC by 
Koffman and Frinlman , 

" tTY Rndabk 
I pUllhio; book in a elm. by il.lClfbo:o.:au~ that 

is .... ht<e il belonp, An introd LroC1ion 10 both 
romputinl and IiASIC, il io; I r(f"rna "" ollh 
",,'inion )'Our wiL lI isalwlfadabk. 1 bqan 
by skim mini Ihe tarliff ..ectlom, but be-fon 
IonR I " 'IS rtadinl inlenll)' , 

Ptutwl: ... " ,,,,NHI .. ~,h> .. ,,, 
"nllorJ~1II 1'ro6",,","/II1 
b) '>'lll1a", ""db) altd In.1II W.ll 

<:om,.I" Srir!t« '"""" 
PocOfl\K, Mil 
J06 paaft, p~" 
510.95 

11)' e llrh Bm ... 
/lO Sta" 

~'1 bormi~1td b)' 1~ ,.11t o (lh ll; boo~ . II 
V il not ~lri<;l l)' ~ " "loCal handbool . 1M 
main purpoK of I~ book i~ 10 ICXt. 11M: r~ 
the lfd1niqutll of .m.hodK:al (lfOllamm'n,. 
1M arnie-'emm! ornuc ...... )' in I'~ h ao;!uaI1y 
:II ~ar)' ob~"Ii'(. 

"''hal . )"011 al l . i~ n~holhcal PfOJrammin,1 
A ,000 q~iQn. A> far a~ I .-an Icl1. ;1 i~ 

$)'ooo)'mOIl! ,nth locka! PfOlfammin, . Ik· 
cau!iCi. iscrOU<IIl!uraJ.lhi~ con fu~ in Inrn~ 
~ 11K ts..<C'ruial (lI'obImIl had " 'i1h the book . 

~ Com_ TOftiH 

Thai rommm! IS no! nc.."n$&ril)' D r;Ondnn . 
nation. bill i1 \IIauld be ta l m ill> a "'-a' nina . TM 
N;tion. inlendni fOl uSC' in an n.:mrnlar), prO. 

,ramm.", ..our ..... .. ' ''~ .... , !tored by ,,.'0 .en,le. 
mm f.om S<;oiland. M~\(1'l Findlay and Wan 
OIle k.."IUlfn in rompulin, !'cimtt a1 1M 
Uni,-,'uil )' of Gla.,o .. ·• and their approach 10 
rompulin. ;J more EUfOfI(an than Amnian. 
For in'olancr. lhe: aUllion mah Ihe ailumplion 
1ha1 Pa!oCilol il 11M: /,.,.. .. " jfllflOl {Iht common 
1000,UC) of rompulin • . Thil claim rt'\-(al~ Ihc: 
IUl hor'~romp,nillJ ~,. In AmC'fKanromPUI' 
ina. if" common lOO,uc: (\iMl al all. il h pl'ob· 
ably BASIC. 

A.\idc: from funhcfinl lhe: Inoo";nl p'a"t1cf 
of indudinl for~In bUll .. md~ in En&li~h Ian· 
IUqf If_'I~.Ihe: book u~urnnlhe:rfadn hall no 

First of all, t~ book is ",-('\1 printnl , ~ lUI 
is sharp. the dia.&rams. f,.weII and prOJlams 
~. FLllI and NJf,tOOf ~i"l nnpl'wiu 
IociaI rdalioruhips, Ho""t\'". karnin&acom· 
pule< lIu'luqe .. ;t ...... a <:Umpute< i. 111M 

like kiuni"l a forei&n w.,ua,ae "'ith only I 

Bnlill l«<:rrd IS a companion. that's ",hy the: 
boo~ 'i Ifaphic diipla)1. and flWllpia art 0,. 

unnel)' imponanl. 
Each chapin follo,,'s tM lam( format . Aftn 

III inuodLroC1ory I«lion ala~ 1M PWJlOW 
and &nlft"IJ ,if."llOinl, a ~I number of ron· 
ceptl and IlIlJlIaIc structurn arf diK'U~ in 
Iffo1l ~ail. EJ,r:h \.I.uaure is ~"'n o:nodo5cd 
in a bol "'Ith it$ ~)TlIU and a pl'cciK ~iplion 
of it~ purpoK. 

A se;:tion of common PfOIrammin, n.or~
lUIbe-lif".bly hdpfu.! - I summ.aryofl~ t~ 
rovned in Ihf chapin. and loOIlle unci~ 
(oolutions are providnlat Ih~ rod of Ihe bookl 
round out the ~hapln , 

A CoIItdIon of ~ 

Since BASIC is noI W much a lan,uaac as I 
collfl."tKm of diaJ«ts, yo-u may be- "ondnin, 
" 'hich BASIC is pre\ctllnl, There :ue IWO 
anl"'-ns. 

By IIeatinll t~ Inlna! opnaliom thll any 

pl'OI.ammins ""pn;.....,t or math-ftnlt;"a! t~ 
penile-. Ho ... ·c'el. mmI \.IudC1lI~ of P;ascaI in 
Ihio; rou.ntr)· ",ill ha"f already had )()fllf upcri . 
ena " 'ith computers, Srartinl f.om loqUllt O<K. 

may lduaJl)' inhibit Ihril protJ~, 
And tmInnber Ihi~ book is intmdnl for 

elawoom u,." Thf \.I)'k i~ bu~nowilf. bul for 
~ "ho karn tIKi, PlOIumminl al Ihe 
SdrooI Of Hard Knock. "the-< t\uln I~ local 
uni"n)il)' . il mal' IlOl Ix Ihf rnosI dfocic-nl for · 
mal, 

Sm._I_ Tnpin. 

The lUI is di"Klnl inlO ~_, ..ectlOns. I~h 

conlains ch;Iplm. thaI ineludf C.\nciso '''''ilh 
an'''-n s). T opio I"'" ale not nloC'Il\;aIIO undn · 
Slandi", are n' al knl and ~an be- ~ ~ i ppcd on 
fiN rcadin" 

This techniq"" i~ S)'mplomal ic of Ihf timt 
CDnIl.aim, "'ilhin .. -hN;h most roIll'Jf coursa 
operale. HO" -f'·n. if malnial is onl),lan,mtial 
10 tM 10pic undn di~lMion. ,,-hy include il in 
thf first p(act (o:specially in an introductOlY 
di5C\l!liion), 

1M bQo~ dcJQ ind...x fi"f apptn<!i_\ o deal · 
in, "ith such PI5ClII idiosynal!oin as S)Tl t:L\ 
diill'am ~. IfSn.'nl ""or~. pl'roechunl mlilla. 
mpUt and outpur. ct. , Theot art mo>t u.duJ , 

The book " -1$ prodUCl:d b)' rompuln and a. 
rauh t~ IH)ffacc: and PI&f la~'oUI) IIf 'IIMr 
primili.c , Te.'IS Imnatnl by computn Ifr. in 
emeral. hard 10 . tad, Whik ~omput':Uf;Cf\ lln . 
I)· hI"e thei , pact ,n OU' MICl('\y, il is lIOI)'n in 
book production, 

1M SIO.9S price- is reasonabk in li,ht ofl))( 
ou\.~ Sullli 'OIIliOO)' ~harlfd for limited 
edilion. !-hort li"ed roIkzt Ints, 1M bool \ 
OOSI dfect i.'mHS fot thr indl'PfllCknt hobb~ 
i~anothCf que\lion . I think one: ~an 0:10 bellCf in 
an introductOl)' Pao;cal edilion Ihan Ihis Soot· 
Ii'" roIlraf lUI. . 

BASIC is dniannl to perform, t~ aUlhors 
~ ... ho ... BASIC "'orks.lqardJ~of"'hfthn 
youl ~lIiculal .·t n ion diffns in tfltain 
It$p«tl. Thfnnphund lopia.top-40",-n and 
\.I, .... "wC'd PlOJBIT'mi"l. art IlIlJuaac in· -,. 

Se<:ondl)·. lilt: aUlhon..runn\ rh'tt di ..... "to;: 
minimal BASIC; Dartmouth BASIC; and 1:lA
SIC-PLUS (1M DiJital Equipment Corpora· 
lion \-arinyl. 

AlthoUJh Ih il ka.'a out ~ fcalUlcsa.'liI
abkon~romputm.(PEEK andPOKE. 
fot fA&nlpk) and induda K>me nQI found in 
~I BASIQ (functions and l ubroutincs, for 
fUl!\pI.t:). 0IlCf you hl'f read Ihis boo~ )'OU 
"';11 be- mo.e pro:parnl 10 read you. ~)'SI rnl 

manual . 
I ha"e I ff'oOl complainl i " 'ilh >OInt parIS of 

t~ book, The IF-T HEN and IF·THEN·ELSE 
italnnml5. for ulIIl pie. a'e pl'Oftllro I!o ider,· 
lieal in all thr~ 'n~ion s of IIASIC. but . the)' 
are not , Thh il only mitlOf . 

With Ptvbk'" SQi>'i"K b)' Koffman and 
F,iroman. my BASIC h b«ominl num\. • 

51 Pnnln.l I' ....... m. &. (;1""'" in I:lA~IC "I'ft l 'raeluR 
Rad io SIt ..... . 1.11 
( 'a tal"" "'2.200II 

"." 

Finall ~! Aftel 0,0 moch 1"nf.l~ TRS.so~)1.· 
tnn th;!.1 you ~'" in I h~ sto.e ,,'indo .. i .. on 

)'OIJr do~ walllnilo do loOII1r:thine uKful. , 'ou 
alre~d)' found OUt thai it i~ a .. "full )· e \po:nsi'f 
OO)'In' flfr'PlO&/ammtd lapa, No,,· .. hal~ 

r ou mt,hl try 51 l'r/J('/u;ul l'r~",ms &. 
('''''''f'f /II 8 ,lSIC. but don't OO!!f fOl much, 
t~m tf il "from Radio Shad , 

AltoouSh tIN: boo~ ronlain .. a "Kk 'a.ie-t)" 
of "'OIram, from Moolml'. S~ t'IO' ne..' and 
KunO\i, 10 Spao;r War>. many oflhc pros,am, 
)impl)' 0:10 not .. ork. Wht:thn thi, is d ..... to pro· 
pam loiN; or mi~printinp Ihe 'nul! ' Sl~ ",mt 
- /,...",...,;.,,, . 

TIK ntOl' ronlamnl In Ihf pl'O&Jam, range 
flom Ihe ob.;ou,. !okt a m,~si nl p;lJmtho:si~, 10 
"<'1) ob..:urr ones s...:h as 'f'C'f1CCi ,allables in 
a'\'lnm<"nt lifl('\ , 

Onr lood reint ,~ thai tM p'OI1lms arf 
no,,'challro adC'qulld)'. Thi .. can help ),OU 
la.rn Ihe .clilion .. hip beI"C'CT\ fllOIram Josie 
and fIo,,\:haf\inl pr illClpin, It ·~ tOO bad thai 
rnorr timf ,,"a, not l!!flll proof.tadin, Ihan 
Oo .. ~han ins· 

So be-""arf. Tllt:rf arr man)' ' Pf'-;al in lnN 
fIIOI,am § in Ihi, boo~ , bul it ma)' ,a~t !oOme 
IItb""in, lo gct Ihem 10 "o,l on Iht SO • • 

80 MiClocompufmg, May 1!f80 • 13 



fORlV1lWS 

L\SIC-IP 
..... H . SMIMft 
s..I S,..... Soft-.. 
NfwttowJ p.nt CA 

'1'." 

M any ~ owncn lUI1 out wilh • 
Uvd 1 IrIKhiDt, as I did, 10 Icanl pto
~ and familiarize tbenueh-n wilh • 
mierocomputCf . ~. IrVm aftn bvJin& 
to many I..cvd I tapa and cnain,a • number 
of LtYd I PfOIJWIIS of my own. I couIdn 't~· 
sisc the hue of I.zvd II . Ann aU, ICalfdina to 
.. hal I'd helrd,. con\>U'lion tape: sllpplied by 
Radio SMck ... h I..cvd II .. 0\IId 11m IIlow me 
to ~ all my I..cvd I pI"OII'amJ . 

So I conYMcd \0 I..cvd II , only 10 rlJld thai 
lhe oonverAon lape $UfIpIi<!d only convmec! 
Ltvd I BASIC tapa, IIOl m.chinc lan&u-.c. 
Funhef'morc, lOme P"opams rcquind coo ' 
sidulbk dlan,a Ixfou IMy'd RUN propn
Iy in Level II! 

F"uWly. ~ C'on~ laex ~ aI · 

nw A-ot.CI..-'%."'" 01 Ride 
Itt co-. ........ Jr. MCI \'tn ......... 
lJfeMc~"~ 
Dtw. W..--.,.~ c-.-y,., 
...... CA. 
s.-ber, 1m, 1St ..... 
SU5~" 

.,""" .... ....... 
En,IWI ~ writlm and editon. wra

lin, "';th lyntU, tum, ill times o f 
desper-c ion, 10' !.fun book of ~caJled 1M 
~l$o/Styk. 

Wrinen in 191 ' by an odd ~1I1e man rwnoed 
William Sl:nmk, 1M book of ruler; Mates, III no 
IInIZr\IiIl terms. aactly wllat is and is not II· 
loW«! wilen ronMruain, the EqIish lana\IIIC 
(_dina 10 Strunk). CaJIed .ffeaionald y, 
"Sl:nmk." by iu 1I$a'S, the book has bec:omo: 
\qm<iary in compolition dISKS and editorial 
orrlCa. 

e,',be,', 
~ composina computer ~ is $imi

Iar IOcomposinc human~. il is 1IOl_' 
priIin& IbM 1M /+of""'~'1 Book 0/ RwIn, 
by 0c0rJ:c. 'Ilaor l.aIin . b IIx computer~ 
equiVliml or Slrun"', 19.1 ectiIion. 

llv ~_:r Booko/Ruks it • lis! of 
212 procrammiq do's and don 'ts. Co-author$ 
Oeorlt' and YICIOI' l...e<tin ~c Califomia-butd 
ed_on. Gcorac l..cdin is 1M hnd of 1M 
D:panmnu of Compuler Scimtt at lhe Uni· 
vusil), of San Francisco. His brother . Vic:lor , 
has lluaht compulCl" prosrammina at U.C. 
Brrkky. and for Imel in Santa Oar • . 

Desclilt Ihrit .:aOemit b6ctarouncb. the 
.ut.hon MVc nWnt&ined I real·wand. outlook 
on PfO&fanunina as I 1IXio1ocicai. not j lUl 
technical, oetise. TbBr a)1ICUII for dimt, as 
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most all the Level I .bbrrliatiom, bemix 
I.zvd II doesn't allow them. WI my listinp and 
prinlOUlI from my newl y aoqwtcd printer 
wtrc no Ion&er in Uvd I .bbrtviatnl \&n. 
. u&&c! While this mi&ht no! both" IOI1lOe pm
pile , it made it di frlC\ll! fOl' me to .uthor lIti · 
des on Uvd I prDlflms without resorti,.. to 
my type-wrilu for an .bbrm.ted I.z\.'d I ii$(· 

"". 
r-. BASIC· 1P 

I tolerated this until r«nltly, ",tim Richard 
H . Sbubm CTeIled hil BASIC· I P tape from 
SmIII Systems SOft.-.r~. llIiI prDlfWII pro. 
~ides full TRS-IO I.z\."d I BASIC (;Ipt.bility 
(Of Uvd II 16K land 1191 and 1110 Idd:J two 
UveJ I DDI!lJ1lAJ>Ih, LUST and LPRINT, 10 
)'011 can now \is( your ProtnmS and DDnlrol 
)'OIIf print" from u-.·d I BASIC. Sdlllbm', 
procram COIIIIiIU 1_0 additlonll commllids 
th.t even Lnd 11 BASIC doesn't II.,~, 

LPRINTON and LPRINTO FF, thai IIlow 
you 10 prinl charao;tf:l'$ displ.~ on I~ 
~, 

BASIC-IP is • machiM 1&rI,I1III~ t.pe that 
Jo.ds into tM top 4K of RAM ...... h • SYS-

wdI U P'OII'anmer. is Iaudl ... 
"The lIooIc of Hille stiles limply and conc.Ue

Iy wM the-Iuthors f«l is essential to the IIt I 
sc:imoe of prDlflmmina. In terms reminisomt 
of old Will iam Sl: l unk, th~ lutllorl «hon lhoe 
rutin I II "M.ke SlIft all vari.bles h.~ dif· 
ftrmt names." 

"Avoid multipl~. uncondilional, Jumps," 
tllcy ""it r . "Code canfully ••. writr • rdn· 
ma manual •. .. cnoo.t; the ri&ht I&n&~ 
fOf tM job, ... edit row prOll'Im." 
~ o f thee canoru bortln thr ob'>iouI, 

othen, _trivial. but th~ M)\id footin, of tM 
lutllof's oplnjons i, u.ndeni .... 

Tht t.yo..n of thr book facilitlles iu 11K. 
Plin o f facin.a pilei work tocahn presomtina 
rules of pIOIfaII\min, on the Itft .• 1r.iLt ri&hl· 
lIand PlIes provide uamples and detailed 
diKUUion. 

Each chapter a)rI.tlinl • summary of refn· 
mer ~triaJ ran&in, from the academic(So/' · 
___ u..iIt«rittf- A" ArhwKwI C_l, 10 
Ineaoteric (SlGPUNNOfm. "ol. 9. l1li. II) . 
A bi~y and .:om"'~ subject indn; an 
SUpplied, and l ho: tho\lchlful inc:11Uion of an 
Author 1!Ida (unha" simplirles itl orpniza. .... 
SWn..s....- llri'erMa 

!hoe book is weII·produced. In Ihil da)· of 
qui(:k and diny c;ompwn books, it is mo:ouna· 
m, 10 1ft a cardully prrpamt edition that wlb 
fOf ' flir and reasonablt ,,"". 

1M Prot'II"'m~ Book 01 Rliin ii . shin· 
sleno: rdertlla manual . Its.ppnI is uniYft"Sll 
and its IUlI'Iorl pull no punches, minn l1li 
won1s in their pramtll ion. If sound advia; 
mel ddlnit ivt opinion is _ 1111 )'OU are lookina 
tOf, you 'U rtnd it in 1M ProInunmm Boot oj 
RwIn. And while)'Our II it. pk:k up. copy of 
Strunk', book. You'll MtiI it _tim rou writ~ 
)'OUr docummlilion .• 

TE.\.t c:ornmand. If your machine hu. 12 or 
4IC memory . BASIC· IP Jo.ds II tho: same l0-
Cation (tlecimal 2I321).boul I n: up from tht 
botlom of RAM . This IIJowt; you 11264 bytes 
of usable RA.'l.1 ..-t'Icn in tho: u-.'d 11TIIlodr. 

BASlC·IP is compMible . it ll most any 
print" and induda dri"n IIDft . -arr , 

BASIC·I P documc:nt llion is umJent. Thr 
prOll'arn ~~c:s l utomatical ly and ash )'011 

10 sekct I print" inlnfacr OfIIion : RS·212-C. 
TRS 2)2, Centronics Of no printn . Drpmd. 
m, on _hich oplion)'Ou M'i«t. you are asked 
rOf • frw ~mpk inputs OiM fffi\s required' . 
nulls req wrftt ? baud latr!) that.n IpPropri· 
110: fOl' your lntnfacr. 

Now • REAOY appe-an on tho:~. and 
1M comput" ICIl likr. u.-d I 11 K machiM 
in almOR all .. ::spccts. In liddilion , you can 
LliST the prOllIm in u.'d I "Ian&~ .. 
...nich evro l.ev~1 II tan'l do! 

You n.n add LPRINT ~"nnenu 10 )'Our 
prDlfarnl to havr them Ippear on th~ plinler. 
whlell Uvd I can't do . If)'Ou rot" LPRINT· 
ON II the k~bottrd or in tho: 1H000am, all 
PRINT ~l1emrou will appear on both tho: 
ICI'tnl and prinln unt~ the oomputn mcoun· 
IIIn IlJ1 LPRINTOFF command (rom eilher 
tilt lr.ryboard. or in tilt proJI'arn . 

To lrtUrn 10 L~vrl \I BASIC, ty~ 

CMO"S". (Your Lnn I PlDlfIm .ill br 
lost.) Th~ KI«II respond, with MEMORY 
SIZE1. If)'Oll . ant to "'0: BASIC· IP, t)"plt 
21)21 and ENTER. Thil Ie.ves )'0\1 with 
11 1)0 usable: b)'ltS of RAM in Lnd II . To Ie· 
tum 10 BASIC· IP . i lhout rdoadin.l. t)-PC: 
SYSTEM and prru ENTER, follo. -ed b)-
121327 and ENTER . 

BASIC· IP coma . ; th di'lk inMructions as 
... ,dl. 

BASIC· I P is I ma,,-C'Iou$. \lSCful t~ but it 
has I coupk of IimitllionlO. Sinn il "115 (k. 
siancd as a raidmt intnprCftl in hilh RAM 
10 ICI lilr.r. UveJ I BAStC ROM, it docs not 

accomodaie mOR I.z\.-d I machiM Ian&~ 
pI"OII'InIs. Some . ill load and run . If in 
daub! . CLOAO I~ t.pe and try . 

Othn u-."d I m.adliM ilnJllllr provams 
.'u " rm:a .. tM k~board . If this happms, 
puUl lho: k~d 1ftC( button (lefl rear of 
kryboard \rill and you11 find )'Ourwl f back 
in BASIC· IP. Thr Yay worst il that tho: 
machine Ian~ tlpC _ m bomb<lut BASIC· 
IP, and )'Ou11 br back in u-.·d II with tho: 
MEMORY SIZE? prompt . 

Thr othn limitation il thll u-.-d I pro· 
"ant rliCftdillJ 112M b)'les do not fit into 
tilt mmIOI)' Ivlilablo: . 'hen BAStC· IP is resj . 

denI . The entry point of BASIC·I P in RAM 
(decimal 2&327) is not ronlrolkd by tho: user, 
but is plo,rammrd with lilt machine 
1anJu1lt· • 
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by 1lrtI. ColI .. 

Two prodU(U no .... available from ParMlt ic 
Enain«rin •. Ikfkdy. CA. Jdd m)l"llc and 
CP/ M c.pabilily 10 YOlir 80. 

AddillJ Paruil ic'l Maxi·Disk , i ... a 1M 
TJtS.«I O1'·ntr fil II li rc Roppy dri"a lhal """ 
lban lriple )'O\Ir Slorllc capacilYptI"dri~ . Fllr · 
tncrlT1OfC , irutailillJ Paflsil ic'l ShIlHkboard in 
I Mpi·Disk l)'Sttm COtIvrns )'OIIr TRS-80 inlO 
• I""C Z-80 CP / M willlac:cess 10 cilher S)'SlmI 
tbroual! I $lmple command. 

UIiIlJ riahl ·lnch floppies wil li. TR5-80 rt
qllires both hardwarc and toft"'arc modif!Ca
tianl . Paruilic ', S99' Maxi ·[Mk pKk .. c lIa 
"C"f}"1billJ )'011'11 n«d 10 makr tM atlerllion: 
one full-sized f"Ioppy dri,'c , , ..nail rir.:uit 
board, an ril'lI inch Maxi-DOS disk. conlain
illl ,*chalornabkTRSDOS2. I, 2.2. 2.) or 
NEWOO5 10 run wilb 1M IWW lIard .. ..,.c . 

lruulltna 1M Ml.li·Disk rircuil *"d re
qllira opmillJ lhe u pansion inlerf," . This 
voMbl he offociool Radio Shack w ... ranty , but;, 
is worth it ... 1Im you oonsidocr thll ,fler 1M in
stan.ion, ),011 ..;u haH l$6K of d isL s.-a on 
line .. ith one Maxi ·Disk dri ... e. and lhat liP to 
four m.y be irutallo:d. 

After opmi", 1M apamion inlerf,". you 
nmi only IInpllli lM dis k conlroller dlip. The: 
Mui·OUk board plllP directly inlo lile sockn 
in ..,.icll the rontrollcr resided . F'tIotoat.phs 
included with the instrllCtion, show )'011 lhe 
(OfT«1 in$llllalion . Thac's il! 

With TRSDOS)'OU h .. ·c lhe option of com· 
binin, 'v. .and ' ·inch dri,"t'II in any order. For 
uarnple . )'OU lI\.Iy ( hoose to ha~e. mini drivc 
IS drj,'( 1O 10 lIorc PfoatlmJ and I M IllIi dri..-e 
IS drh'c '1 10 MorC auodated di ll ~ on 
fllD_sized fIoppin. For C PM .II drh'es must be 
B-inch. 

Sottw.re MHirInodo. 
Softwart modifnllon is !"ItJl!. Ht« )'0\1 

must pIIcb thc dis k opnatillJ $)'Stem (any 
T1lS00s or NEWDOS) to that it "knows" 
about tM IWW hardwarc . 

Todo this. Paruit ic provida; I disk procram 
calkd DOSPA TC H . Thoua:h tM final confi.u-
ntion of dri ... a iSlip to 1M IIXI" • 10 initiaJiu 1M 
l)'item. dri ... c 110 mUSI be I MIllIi and d ri\'c ' 1 
mlill be a Mi ni . 

RllrmI", tbe DOSPATCH proaram .n>tI"
lIa thc MIllIi ·DOS l)'Sttm (driw 10) disk from 
your oriainal .)'Stem cfu l!: . After lhis is dent. 
thoedrives may be reronn«1ed in 1M chcMn Of· 
der and backup' mado: of lhe IWW l)'item disk. 

FOf III addiliot\al UA9. you can obtain 
Parasitic' , Shllff1ocboud. This okrict lurns a 
Mpi·Disk TRS-IO l)'Item inlo I dual DOS 
compultf inoorponli", TRSOOS I!ld Z-«I 
CP/ M. C P/ M is a disk 09tfatins ')'IlmI. UKd 
wilb ri&hl -l neh floppies . II iJ IInivcnally ap
plied and your procrarm will TIIn on any ocher 

C P / M 5)'S1m1. Corucqumlty. IT10fC IoOfl ..... c 
bas b«ro ",rinen ro< the- C P / M than any 0100 

s)'ltem. 
TOl-UppOrt CP/ M,),oo need 10in1UlilnOlh· 

er ~I kf)"board circuil , lhe Shuffleboard. 
Unplultlw Z-80 CPU chip. plllilhe Shllfnc,. 
board into the C PU sockn &rid plu, lhe: Z·80 
chip into 1M empl), sockn on 1M ShuffldJoard . 

"rom now on, .. 11m lhe compuler is used a 
• CP/ M 1)'Sltm. the CPU ilJ>Ofo lhe firSl 16K 
of mcrnOf)' space Inapt for 1M vidro RAMI. 
rqard!i 1M i«OIId 16K as the fll1l , tM Ihird'l 
lhe ~ and so on. 

You no .. ha,·c. true CPt M system, .. ·it ll . 
maximllm mnnOf)' space of 4-Il K. T rue C P/ M 
reqllires 256 bytes of RAM \.Ianinl 'llocallon 
OOOOH, Ihout.\! the bulk of Ibc DOS resides at 
Ihc lOP of Ihe memory splCt . 

These: locations in low RAM conlain critical 
1I0tk\ia: in formllion. II "'eU a 1)'11m! cnl ry 
,·ectors . Sina lhe RO M in a T RS-80 IXC\lpia 
the fint 12K of mcmOf}', lhose p.seudo C P / M 
S)'SIems mlW Iocat( tllis CIlIoCW sySltm in fOf' 
nwion SOITlC'I<ht« d$e . Consequmlly. any II· 
temp! to run soft""I1c " 'bich looks dirK'l ly fOf 
1M vm.on in 10 .. ' RAM .. ill Q.1I)c • m.jor 
crah. Thf Shllfflcboard ruminllc this prob-

""'. T wo modo::s a..., j llmper ... lcctabk on lilt 
Shllffkboard. Mode A at .... )'} boou tM s)'SItm -_ ...... 
p __ o.t.. IK. 
......... TII 
..... ~: sm 

M OSI of YO\! rndiTII 1M microcomputer 
Irade mq.uines arc familiar wilh 1M 

name Percom Dati Company, Inc. Thrir ad. 
\ItIIiKfRCllI Pfobably . ppears in Illis issue . 

I Ialked 10 other companies " 'bo offered 
dri ves II aboullhe same pritt , bul po"'er Slip ' 
plies. enclosllres and c.bln wcren' l included. 
Flltlhcrrnorc, none of lhe comPl'nits commit · 
led IlIcmw lvcs to deli>"Cl)' timc. 

I called Percom twice beforc o lderi", my 
l)'lItm. I couldn'l bdic\-'c ho .. limply lhey 
pKk.,al lhe s)'S1nn and called back 10 make 
$Ure I had DOC (l'OIerlooked an)"lhi",. Ya, lhey 
U$UICCI me, IMir S),}lcms indudcd the driyC(sl, 
po .. er 511ppiies, mdosll~. CORnMina aoblt 
and lJIiPJlina. (percom is no .. t llar,,", for ca, 
ble.) They promised ddi ... ery in six 10 eilbl 
weds to 1 ordertd . dual d~ TfD- IOO S)'l' 
,~. 

On 1M se>"ftlth "'«k 1M cases arriwtd . For 
my l)'Itan lhey shipped '''0 WA NOCQ model 
B2 dri,u. Ilhhouah yoo miahl abo rcm~c 
Penec FD-200 dri>"es. Both dri"a I-Uppor"I 
4()...uad opCration and ha,'c dual _ lamp' 

so )'0\1 can record on both sides of)'OW" disk· 
euts wilhout haviTIIIOpunc-h extra holes in 1M 
jackets. 

The dri..-a lie pICked separatriy in t Mir 0 .... 
Pforcctive canons and !oOIIlt assanbly is I t · 

inlO T RSDOS. C Pt M ~ IICOCSScd by t)-pinl in 
lhe QORUI\Iond C PM and iMMifll Ibc C P /M 
s)'Sltm di~k Sllpplied "';Ih lhe Shllfncboard. 

Mock H is cuttl)' 1M oppoIitc. Thf system 
boon inlO CPIM •• nd TRSDOS is accm.nI b)' 
lhecommand TRSDOS. Unfort llnately, if. f • • 
Ial cruh IXC\Irs " 'lIile in the DOS IIOC !odm.ed 
by lhe jumper. thc 1Y'ltm disk mUll be rc· 
movtd .nd I reset performed " 'ilh Ihe OI her 
s)'SIem disk. 

YOllr 10lai in,·estmcnl 10 Ilirn III ordinan' 
TItS-80 inlo a M .. i-Disk TRS·lIOf Z-80CP/ M 
l)'Item is SlloU. Thf M .. ~ ·Disk ill$lallation 
may be used alone, bul it is lhe Jddition of 
Shuffleboard lhal m.kes tllis set-up ,·aluabk. 

If you • ..., hesitanl .boullpendiTIIlh~ kind 
of money on)'OUr s)'Stem con1ider tlw by add· 
ina this hardw.rc tOlhe TRS-IIO, not only fs lhe 
disk Slarll( capacilY per drive tripled. but yoo 
abo ""~e IIC«H to an IlnriyaWci ...-w ooft ... · ... e 
Inlm . • 

quired. Thcin~ .. uctions m.kc~bly.U\.Ip. 

Firll )"011 dctmnint which dri,~ you .. i llllw as 
DRIVE 0 and lerna"c 1M ICfminllin, rn.istor 
from Ih( other dri ... es. 1lIen )'011 mounl lhe 
drives IntO the encloslile wil h thc mKtt inc 
1CIe'OO"S provided and pi ... in Ibc ~ from ,he 
po .. -er supply. PIIiI in IMconncctin, cable and 
replace the top of 'hc mdosliIC. In fifteen 
minlilC you' le donc . 

From my ianor.n« of floppy d is ks.nd ho'" 
they worktd I had this fnT in lhe back of my 
mind lhal buyillJ' 40 track dri,'c " 'lIile Rad io 
Shack llsed 3' track drives wOllld m.ke m)' ')'S' 
tem incomPl'liblc . Percom ,"lIled me lherc 
wa no problem blltl d idn ', bclle-.relhcm IInlil l 
plao:d m)' Radio Shack DOS 2.1 disknlc inlO 
m)' IWW DRIVE 0 and booled 1M s)'SItm. II 
came up 1M filiI lime .. il houlallitd!. and I fdt 
much better . Thf fi~ alT. lTacu on my Per· 
com arc addilional ones thaI Radio Shack 
dri ... es are IlOI: pn)"1ically .bIe to reach. Thf 
Slandard OOS doesn'l ~ kIlO"" they exist. 

6111 " 'hy 1I"c liP lhal u", louneen ptl"cmt 

cap!ldlY.,... cach driyc~ 
You don't . 
~ $tI"ICh tMiI PATCHPAK diskcllc 

...ilh cadi s)'lIcm whX:h tdli DOS bovo' to han
Ilk <10 trICk dri~c:s . This PATCHPAK reqllires 
t"'·o drives to run. bul OIIC"C IIpdated DOS han· 
dies 40 Irack d rives j lW a wdI u il did IM )5 
lrack dri'"ft. 

Thou&h Pm:om now dwaes for thrir con· 
I\CClIon cabk, for S24 . 9S·U9.9S~ina 
on tile number o f driws-I recommend if /0 
complement , AI ncar a I can Id l, lbe perfect 
')'SlCln • • 



THE ASSEf1BI.Y I.INE 
by Will iam Barden, Jr. 

Heloeatabllit), Is 
2 main ingredielll for 

constructing assembly 

n Ihh monlh 's column we 're ,oin, to diK uu 
twO interest in, topics: " rciocatability" ' o f 

l-8O instructions and prOlJams: and a way 10 
raid lhe TRS-80 Model l ktYboard . 

KdoClllabi1ity is a main ingredient fOf ron
st run;n, lMrnIbly l.n,ul,e rout ines that t an 
hi: ~mbedded in B ..... S IC progams. The seoond 
§ubjra " 'ill In us r~.d every key with a fairly 
Ioimpk iIS~mbly lanlUI,c routinc. 

An \'011 FI'ft 10 Rrionk~ 

Rtlocalabilil), is one of Iho:M: m)'5ltrious 
Z-30 buu ""()fa. thll ...... erybody use. When 
ust<ilo describe: aucmbl y '.nlluqe cock. frio
cal_bility simply mans a,iven instruct ion .... ·ill 
C)'K"Utc propnly anywhere in memory. To « . 
amine th is idea, you' ll need 10 know Wlmnhin, 
about inMnK'Iion formalS. Pick up that coprar 
TRS~ ASMmbly·LQII~III1~C Pro,.,,,mmi,,, 
and do some rncadi", . I'll Wlil .... 

7.-80 i n~I 'unions hIve many rormat~. Sonx 
arc only one-byte long ~fyilli a simple ". 
lion. such as ldlin, the taJry fbi (SCF) Of 

compkmtnlinglhc '" rq:i~ler (CPt). These in. 
MnK'Iior.s !;Ontain no addr"-J r~ld$ or OIlier 
opnanth. TM)' uccutc In)"'l hrrc in mnnory. 

Another type of instrUCIion uses I f~ld . or 
fields, within 1M instruction 10 ckfine 11 CPU 
,~sler ollqisln pail . Anu.ampkor,his l)'Jle 
o f rCJ,iMer addrminl is. to A,C ... ·hidl w.es 11 
r~ld for the source resister (C) and dminl,ion 
rqisln tAl. This tylX of insuwtion al so c~c· 
C\I!e!i anywhere in memory. 

..... nothtJ common type of addrnsin, b im
mediate addrnsin, . in " 'hich 1M dal . i$ imme
diale wilhin lhe ilUlruClion iu.df. Sin« thewu. 
iJ oomtanl data. lhe innnKtion appnls the 

_ 2 1MlC "'N " _l JEll>'" "II'L~ " - " H I2tI " "ItA ~ , N , H '" , " 7 H ", 4 1/1 " _I "'!., _ 1311 " MI/I~ ~",," 7 'IU<>II '" _ c C'I 1/11/11711 ~, - _In ~ __ TOT"'-
( ·""IIS 

lImC an)'Wher~ in RO M or RAM. "The ;nstrut· 
tions LD A.n and LD HL.1COOH arc exam
DIes of immediate addrm;n •. 

llItJr i$ no problem wilen anyof Ih~ r rci~ttJ 
palrs or indu rqh ters arc u$Cd 10 point to a 
memory Iocalion . ..... n ..... DD ...... (HL) Of LD 
..... . UX ~ 5) has the same appc.lrancc whtther it 
is loaded at 10000tion U Of Z~. 

But !oOme ilUtrllClions do ch.illlc when load
ed into diffcrml anu of mmlory. In &t"t"lcral. 
any instruction that spe<:ifies a memory addrc$s 
where the optJ1IOO fOf lhe: inst ruetion is located 
docs d\..",~. 

If " 'e wue to load a variabk inlolhe: ..... rqis· 
ttl". fOfu.mpk. we misht h.ve lhe in$\luetion 
LD ...... (40EEH) Of LD A,(V ..... RP ). "fhc, socond 
and third bytes of tile 1_0 " 'ould spe<:ify a 
memory address. When this memory addrns 
Trmains con~lanl . there is no probltm . 

For uarnpk . wt: <;ould load variables into 
the ..... repsltJ by LD A.(40EEH ) iMlructions 
anY""hc-rc in mnnory. 

A "' .... bk wiUlin tk PMtI"Ull 
A problrm dC\1dops, howe~tJ. when the 

,·.riabk to hi: u.'Icd ,,'U Ioc.ted .. i thin our 0 ,,'11 

prOllam. Suppose thai .. ·c ust Inc coQc shown 
in Prolfam listinl I . 

~" 
SIU. U) 

t , 1I .. 
. .... . lit," 

-~J" "" -,,0-"" 

" 

.OII.ILIS" 

".()f.D>A .'~'" 
.<'~I I f(",~.""", 
.000.
.HOI.""t"!':"!"·;T . .. 
."" ... ,"' n,..." 

~rom Us/illl I . 

...... x_ IS U.III Of' SC IIUN .... _H IGR ....... 't5 .... l·QN 
' .... ..... ' _ II[ W T 00..: ' ........ e'r. 
~ ,1"0 IN' ' Q "'IE~I ,." 'GI:' ItS ''''f (If' AOI)fi[S"" 
,~ , 1(11 ~ (.I" ~'ND 

IOr. Loo" ,~ I" NQI END 
' Af"T UAtf TO a"'~l c 

l t111 11£" THIS lS ~ S,,"PL[ CALL 1(.1 'HI: _ t n : "UI SUflkWI I ... . 
lU 11[" Ttor. "'SSF""L~ --t.NtGUA(',( SUl!IIWTlNC IS IICLt'I(.~T""'.· .... 0 
I~ 11£" IN Dl.ftOv 5 UI"IG ~ • • 
13I! ... . . U"' . ' "I _a.R. ' 1I 1 . O<~" /o" J _ CHR"'~' _orR. , 1''1, _{HU , I l~J _ "I~" ~·.I 

- CH~ I I I ~~ , _(HH I ~. ' _ CH" " I". ' . CHII I ' J ~ "{HII " : U I .t!o ..... 111 ' 
U I/I '·V~R" ~ ' ''' '' 
I~ _ [ Ib~:'·Pf:[" '8." 
\<>11 _~ 1I1~27 ' Pf:~"18 - ~1 
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language routintl on 
I( prt 'rams. 

When we autmbk Ihis codc ,which ~ in · 
tomplet:e). the lD ...... (VARI) is "$Sembled 11.\ 

l ..... H (OpcT&tion «Kk for LD A) in the lint byte 
and the addl15S vllluc fOf V ..... Rl in b>1n 2 .nd 
3. In lhi~ cue. the . Odrmof VAR I would hi: II 
location 8OO!IH as the LD. C ALL. Ind JP in· 
suuCl ions each tll ke Ihr~ b)1r5. 
Th~ coo:k Tun ~ only It Ihe 8000H lin. If;t 

were rdOClted InY"'h~re el s~. the LD 
......(V ..... RI) would 'llcml!l co load VARI from 
8009H. imto:ad of ninc bytes from Ihe stan of 
the new area! 

An rquivalmt condition would C~SI fo. J P 

(J ump) InWUCl iOI\l •. ""hc-re thc jump addles.\ i~ 
in bytes 2 and 3 of 1M in~ruc1ion . • nd for 
C ..... 1.ls. The !o&m~ probltm would .I~ hi: Pl"e· 
~nt for an immediatc in!.lnKlion. such as 1.1) 
HL. T ..... BLE. specify;n, an addras of • v.ri· 
Ible (r.thcf than I conSllll t ). 

Any t im~ Ihll .n in§!roo ion spttirrcs a dilra 
memory addra;s thltt refal to • location nOl 
Ii ~ed in memory. the instruction C'&nnot be ft

locl1ed Ind u~ted . InstTUClIoru Ihl1 arc not 
relocat,bk arc: ('()IIdil ional and uncondit ional 
JPs; C ALLs: loads th.t U'oe I dirra address: 
and immedial~ loads Chat sptci f)" yariabk ad · 
dttsli. 

JR (Jump Rdatiye) jumpi arc fclocat.ble 
bccalnl: they do nOi specify . direct memo.y 
add rm. but • displlCmlCnt ... Iuc lh.t is 
referenced 10 the CUfTC1"\1 Ioc.tion of the in
SlrllClion. This means Ihll an y subrout ine tha t 
conlai ns non.elocat.ble instrUClions cannot hi: 
used as embedded . ssembly code in BASIC 
PfOirarns. 

"The reason for l itis. of cou r~. is thaI .... e 
lenalll)' don' t kIlO'" in ad ,'ance ... ·hcTc IIIe 
dummy strin, for BASIC will reside. If ... ·e did , 
.. ·c could O RG {Ori,in) the asscmbly «Kk for 
lilat spot . BU!. Ihe St rin& may hi: in ,",rlous 
platn d~ndcnt upon Olha strincs a nd 
BASIC !i t.t~ment s . 

Wit hout first fClUSC1"IIb1inl' IK'A' Ori"n we 
r;:annot move as~bly code O RCed It 011<' arel. 
into .nothn if t h~ code tontains inSlTlICIiotu 
.. ilh djrra ,dd.CS-\a. 

It is PlMibk to make I completely rdocal 
abl~ assembly lan,uaae !OubrOUline fOf ust in 
BASIC dummy strincs Of SYSTEM Iype OptT.
lioros. as lon, as JRs Ire used in pla~ o f JPi . 
No C ..... LLs to areas within che subrl)llt inc C'lII 

hi: used , nor vari.hla wic hin lhe prDtlram. An 
eumplt is ~howlI in PrDtlflm List;nl 2 in I sub
rout ine that whiles ouCt hc :sacm. II is rmbed· 
dedin ~III BASIC.ndummystrin&hythc 
use of CHRS. 

AutO_1M R~do. 

It '$ l'O"iblc 10 rd oc:alc code ,ulomllically. 

COIIlifl lW 10 ,",XI /HlRt 



This tedlnique. I.I$ed on waa- syuems. UKm

bits I machine prOlfMl and the object cock is 
output 10 diJk . Thor object ,ode: in Ihis Claron
tlim not onI), lhe m«tIiM IanpqE form of 
the inMrlK1ions. bul abo information rdaline 
to 1M oriain. ldocallbility 01 absohnmm of 
lhe instnKI ions and dall.nd ocher IMd iltnnJ. 

Thor object cock b), meaN of. spcdaI iowjer 

aamines cldllOld Itnn and IoIds the dalll$· 
sociated with il. If thc dall is lpecified as I(Jo. 
elllbIe, such as I JP or CALL ilntllolCtion .• 
load bias iJ added 10 the direct.odress portion 
o ftM instnKIion. ThiJproduc:alhe proper ad· 
dlcu in memory where lhe insnvaions att 10 
bf kMOed. Thor job of r~in, the m.:h illC 
cock. then. is (\on( by lhe to.Ocr . Thor UKmbl)' 

procnm don not lllve to bf ras.wmbkd for 
each _ memory area...-Mrt it is 10 ueallc. 

Can ... c rdoclle uiAilll mach.irw IlnaUlJt 
cock 11111 ha$ Il(l lOlIta Ibl:illl~ Ya. bul lhe 
procc:u is tC'6ious. 

It is possible to make 
a completely relocatable 

assembly language 
subroutine jor use in 

BASIC Dummy strings . 

Fint. the cock mUll bf disassembled by. dis
assembler such as Small Syunn 5ofl ... ..,c·s 
RSM scria or APC>fAI's DlSASSEM . Thm. 
.all JPs. CALLs and loads with I(ftrtners 10 
variables in locations that ate not filled mUll bf 
dIan&ed . 1l'Io:5c re:fcrenteS m\lll bf ai'·m 1Id
drcucs correspondi", 10 the locations for the: 
new aru. It's CIS)' 10 make I mistlkewrule 00-
ina this. Aha. it it nOl eas), to determiM whid! 
I(f~ 10 variables arc 10 r~ed locatioN 
and which afeto Iocalions tllal will bf Inoaued 
10 new IICIS. 

An .altern-live mnhod is 10 IftfIltt the 
SOUit'( cock. baled on lhe disauembkd lillina. 
with the orilina! ORG to SC'C if It UKmbks to 
the oricinal mldliM code. 1lw:n. rn.»m'lbk 
with I new oriJin. 

Projld S •• lItfl 
...... rn;nll II) pia)' Ihc TR..o;;...Ml Mudd I k~. 

board is I Jrcll daI Jess demandin, than pllY' 
in, Bad! Of Gamer on 18 kt)'S. Fint of .all. we 
hI'·r only B keys(counl ·em). not inducti", lhe: 
numeric kC)1)*d on _ of your s)'Stems. All 
of II'Ic:w ktY' II( IICtive kC)'ll and ICfIn"IIC I 

sip&l. In faa . lhe keyboard fomu. manU: (ar· 
111),) III shown in Fit. 1. 1M matriJ( tws riaht 
r!;IWS and tiPI columns. Auocialed with cadi 
row b I lOW .odreu of hcuckdmal: 31101. 
311Ol. 31104. 3808. )810.:mo. lMO .• nd l8IIO. 

To address. TOW •• Z-30 LO insttU(:(ion with 
• row addral il EUailtd. Th~ LO iTlSllVC1ion 

COflli/l~'o MXI pili' 

.0 .... . 

". 

,-
r_ CDeere 
rleJ IU 
~_ ;:er .. 
... _ l ;:-: . X 
r_ ,.~ 

... _ : II I.JII ._ lr 
"_,,,7 
rill :-.r.. 
"IL l (II .'~ 
~fI ' 6 rEi 

""' 1111'7 

r IL 7 ..., 

'''" 1>1 ~IL " CI'I.<Il 
• til' J.I "" 
.·1 111 Ceo," 
fill' ,erR 
1'11:- , " ..... , 
' e : :1 .~ 
' ... . CI"'" 
' .. :eo :.>C'll 1I 
• • • '8 ""' ' . :00 ., 
'(,0: .0 .w.JEI 
"'. :-0 .... 
• "-"I: " 
fl ::f' 01 
FaJfI •• 
FtJI _ 

'lIll ~16~" 
FeJi> It'! 
'Ill 7l 

f~ : 111*1 
"'11-111 IL"""f '.31 eo 
1'1)0' :':0 
"'."1 l" ---------------,-_fOT ..... 

• 
o , • 
o· ,. , , 
/v/// 

• • , 
• , 

< 

• • 
" 

o , -,. , 
, 

--./ ./ / /' / / 1/ ~'" 

.,61 - ~-M'~ Clril"" ,~, 

~-M'~ ~ • N, 71 " , . ' ..... ll>8 .,. " ,x: ... " ... .,ft " C ..... l '" 
-,~ , 
~~ ,,~ , -. ::e1l ~-

,., "".398,1< . ,n lIf"OIi " "",,1 
... ~"" ,,' • .,:;>.11 ,. " 1. 1I(1'D~' 
.~. U 
NI ;·6f! ~ . " l'III ~ re ,. III:I'DI' .... ;-... . ~., •.. u. ,_ '" 

._. .. ~ ..... ~I'D:'tI " , .. 
N_ . ~ • 
"IUIII III'''Il.''lI '" 

, 
fleJ :-t! " { ·IIf 40l' 
IMJ.1f! ~"DJI'! '" .. , 
00) "0 " .... "f'=" 
~.n. lIl."I> '~ 

" 
...... 1' .. 

N~ "''"I'"'' ,~ • l .. J ... <0, , 
N~ ,. "".11(""'" 
M ._ ", .. , 
M.~ '" , .. 
-" '~ I .. n r""'-r rN' •• 
;ocI .. ;-t'. 

" 
... ,'- , 

_JII " l" 
"".~ R.e" .,.,..... .-on ... c 
"".'1 ,0 C ... 
" " 611 I \I II.IL 
"'61" l O ... ~flT..s 
_ 011 "lID ... 8C 
...... . n ".,,. . 
W'lM '/Jl'!I(IIJNl;E II£l .ov 

" '1" lO 
Mn:1l ' .0 
... , ,. '"''''~. AIl!l -..t J R 
.."" IItI 

..... ...,,7 
ec. - I 
..... IIC 
C.!IE""" 

--. ... ,"" ,"'C't<..". r-.£ t<£IIIi • 
..,,, .... ,... OUI; 
_~811 !lEI'S 
...,.. OC" - --"""" OII:fS _:tI DUl\ 
IIL'I6.3a IlU S 
_. lIEf'S 
_~. tIlr. -_n --" .,. 
.711 
"7~ 

UIIOIIS 

~" 
~, 

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

, 

,~ H ilS FOIl .0U1! '.'1'[" 
, lit"" All "r \'llOoOllO 
11£$1 FOI JlU.. I 
'l_ l' NlA.l 
.DIS"."" ON VIDEO 
'lO(>l' ,.O~ HEn CHoOo. 

,_ I "OOIlE!19 
,6(' _ V ..... UE 

'ff.DI VIot.UE 
'&.0 I' 0\£. PIW.:66 
'SH IfT _ "OOIllE" 
,11£1 """ IF NO P1I£6S 
, .......... oWS 10 (i(t ._V ... . ..
.1[110 .. 
. SHIH 400~SS 

' {0(1 " DOME ' __ 0 

'CON'INU£ 
.Co:lI.~ CfoUN f ,_p t ("OjOtl 

'SH'F' _ V .... UE 
,(,.,.." ...... · 1tL OM. OUI 
" . ..... _ _ tlo C<ll.. 'N .. 
,U_ I. TO ( 

,SO< JO I _ "OO~" 

• .... '600 TO til' eo 

' .oDD I N IN01!' 
, e.to(.h ' 0 ( ,_ IN IC 

' '''DI)II\S8 (W lOOt< ..". T ..... ' 
.!'OINT TO v .... UIE .v., Viol ... 

'J, ''' I.lI5£CONO tIlL"Y 
' - 1 h' tiC 
' \l(.CII£N!:NT (OUNT 
,&I) l ~ NOI DOME 
, .... ,..- WITH CW\~ I N .. 

._ I LC 
,_ 1 l( 

,_ :- lC 
. _ ] ,-C 

,/lOW ~ lC ,_ ~ l C 

,_. It 

.""~ OIT tI 
,/lOW • u( ._. ~ .' . _ : ..x: 
,_ J uc: 
, _ • uc: 
, _ , \IC 
,_ • uc: 
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.. i ll murn I ~inlle bytc inlo Ihe A rC'JiMC1' in l he 
Z-80, In this ~as<' the ~ c)'board i) Irealed as a 
smes of mnnory IocAlioru. 

Only one '0'" at a lime can IN: addte»ed. 
One LO inmuclion ~ .equirN for each ro .. . 

If no key ii prcsied. Ihc b)'IC contains all 
LCl"O!o; if one or more keys arc prCMed. lhere is 
a onc·bil in (\o.tr). bil pO!oilion COI".cspondinl 
10 thc column fOl" thc keyprtsl; . 

A1 an uamplc. if lhe ' /3 k~ i~ pr~~ . .. 
(0))1(0) i) rHod into lhe- A r~i~n .. henan to 
A.U810HJ inwuction h Uo:;."UtN. 

Sounds ~im plc: . doest\' l i(! To tktm a key 
prc». all one muSi do h to C,\C\."Utc tight !.Os. 
OIIe for each ro .. ·. and look for a lno bil , If 
BOne' is foul'd. Ihc ti,ht !.D!t ~ Umlted 
again . If. l:CfO bil is found •• l"Ofl"enion is 
made to lhe proper ASCII charactn for the 

l ey tw bt:en pushed. 1 «'10 b fet Urnro in A. 
READKB i$ di,'idcd into !'io'c p.lIn~ . loCan · 

nin,. oono'nsiotl. tablc lookup. debounce. and 
the lookup lable iUtlf. 

Si.::anninl iJdonc b)' midi ... in the fin.!!iC\o"tn 
row "11110 and loo~ il\l for a ~ in an y bil , 
(CPL changQ all ones 10 «'<os and aU ICTOS 10 

OfIa in a " one 's complement . " )The kq ·boa.d 
addfOS of 3801 H. 3802H and !() fonh. u held 
in the HL .qiStCT pair. A nClO' ltldreu i ~obtain

cd b)' ~hirtin, the 1_ .qiStCT lefl one bil al a 
timc. For uampk . 02 shiflcd Itft yi(ld~ 04 . The 
conlen t) of H rnnlins oomtanl at 38H. 

"''hen Ihc L rq:ittn contains 8011 (addrw 
1880H). all fO...,. !wIvc bcI:n !W;1Inncd and. 0 i, 
returned in A. The M(inus l nag will IN: Sd 
dirrctly . ftCT lhe SLA to 3880H. 

The 1\C.t'l.eI:Iion COfl,'cns lhe TO'" "alue and 

Learning to play the TRS-80 Modell 
keyboard is a great deal less demanding 

than playing Bach or Garner on 88 
keys. First 0/ all, we have only 53 keys. 

.0'" and wlum n. 
IU IoOR\C of us kno .. ' from carly N Ul" with 

1M kt')'board. lherc arc olha \ul>llc:tics in~oh'
cd herc. finl. Ihnc') Ihc coll'"C1'"ltion loASeII. 
Tllc u"c! II BASIC i" Inpretn UlQ a !Ofnt

.. 'hal co""oIuted approach !O Ihi ) ron"C1'"ltion 
by checkin, ranln. )ubtractin, tricky ( .... or) 
and doinllable loolups fOf .pedal ctolJactrn. . 
We " 'il1 lake the morc ~rai&hl f()(\\'ard ap. 
pu,..'" of doin,. di rC\."'I table: rtfC1'cncc. thouah 
it lequirtlo morc mnnory. ThaI " 'ay " 'c an re
definc the keys as requirn! from ASCII to an)' 
VIM functionl " 'e d~.e. 

So:\.vndly. thac', Ihat infamou) dcbouncc 
prol*m. l.c-\'c! II ha. n . ~cy rollo'·n . " 'hich 
allo .. ·) another kc,' '0 be pres~ .. 'hilt 1M fil'll 
b bcin, hcld . Wc'lI U'oC O-key . ollo,·er and 
eliminate oome o f lhe dcbouna problem. 

The prc.:ns of dcbouncin, ) impl)' mean) 
Ihat the "'-"lln is pnfonnOld ion,enoulh to n lCh 
lhe ley I)ftsS IxI t nOl r. pidly mou&h to detect 
an n roneous bounce on ci,hn make or bre.k , 
As soon IU a zero is detl:Cled • • time dclay is 
performed Ihat provides 1 rCa.\On.blc Imoun, 
of l ime for thc kc)' '0 be hcld I nd released. . 
l 'ypk a ll y this would be 20 to 40 m illiSl:COnds 
(20 10 40 t housandth~ of a .'iCrond l. 

No .. il Ipptafl we h,,·c.1I lhe- ~cmcnu for 
rc-adinglhe kq'boa.d. La ') pullhcm tOlaher 
in a ~ubroutint called. re;u onably enough. 
REAm : B. Thr sub.outine' IPfIClIU in PrOlflm 
Li~ti ... ) . 

Tllc ~ubJoutiM " 'ill return an ASC II "aluc 
,or .. 'hatC\'n )'ou put in lablc KHTAH) for the 
coH l'5pondin, kc,·. n.c, s.ubroutine don not 
" 'I il unt il a key is ~ beirne returni .... 1l>c 
ASCII , 'lluc it retuulal in Ihe A 'C'listCT . If no 
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\'OIuntn "aloe to a valuc o f o.~s by findi", 
II: OW.8 I C'OL. This inclc:.t valuc can ,hen be 
u!oed 10 look up a unique o'alue for a ch lOW. 
column addras . Wc havc IWO problnn~ hnc: 
H01O' do " 'e multiply ROW.II; and he .. ' do " 't 
cono'm thc inpu, b)1e in A '0 a column "IILIC of 
0-7'! 

t'"i nd i", II:OW. 8 is Oonc by lak in,the p.lInial 
ro .. , addros in L (OI H. 02H. 04H . etc .1 and 
!ohi rling it riahl unlil the ctar l)' l bit i. 'oCt . For 
~h shift , 8 is added to thc II r<'lilil n , Tht 
rault i~ ROW. S. The tOJ) 10'<\' . o f courloC:. IS rO'<\' 
O. We no .. ' ha"e I "lIue ofO. I . 16. 2-1. 32.40. 
or 43 in lhe A rqiSlCT . Adding 1M bit J'OSil1on 
of tM column bil " 'ill ai"c us a o'alu.: of ().,S . 

FiISL Ihooah. " 'e must coo"nt the column 
bi, ~ilion to I ,·. Iuc of 0-1. Wc do Ihis by 
\Jtifting 01.11 lhe input b)1c until a one appears 
10 \C'I the ,-,any OUI of tile lef, hand )ide of the 
C rqiMn , For each shifl I coont in lhe B rq: · 
i~ln i) incrementC'(! , AI the cntl, the ~Iumn 

o'alue is added 10 ROW. I in C to live us 
RO W.III COL. I "aluc of O-S, . 

Wc did not Kan thc SHIFT m .. · in lhe ~n' 
nina stellan for '10Dd rcawn. We no .. ' ltave a 
unique trow, column) \"I IIK in C. Since radI 
key mll)' IN: upper or 1o"·n~OlloC. "","c.-cr. " 'C 
mUl l ron,'crt IM o.~ , "aluc 100-110. rcprncnt 
inK..-odH for both uPf)Cr and k»o.CTClI'oC. ~ 
on the SHit,. kty. 

Firsl ... ·c .cad in lhe SHi t,. kc,' b)' LD 
A.(3880H I, CompltmCllt ing t h i~ o'alue and 
~iflinl "'hl t ... ·o bil posit ion ~ P"(l; OXOIXXXX). 
.. here X i~ a lno. if the SHit.,. Ley is not 
Pf~ and a one. ihhcSHI FT key ;. pres!oe:d. 
Thi) "aluc h lhen adckd to the 10'<\' . column 
,'al....: in C to l iH 1 o'aJtIC of 0- 119. There arc 

numCTOUS "pps" ;n Ihi1 ranlc rcprncnli ... 
;m(MNiblf combinat ionl. bu t memory is 
dlC4Ip! 

Tht I\C.1.I!Wtof REAOKB flfll1s IM .. bIe: en· 
tr)' COI"' npon<iin,to the Irow. column. SHIFT 
~tyl ,·allK. The huh VII....: is aOckd to the ad· 
dress o f the lookup tlble KBT AB to poinl to 
the unique ,·:tlue for the h y. Tllc o'aJuc is then 
loaded inlo the A .",iSln. 

NUl. a debounce delay of 3:1 milli!ICWII(b is 
performed. TM carry Ila, u ra.ct aftn ADD 
HL.8C. if ' ht tnWI i, minus . Wt u'oCthi\ tcch · 
nique 10 dc\'"Tm'ICI"It I dda)' rot.Inl in il L. Tllc 
ckIay coonl can IN: eltangcd by the .eader for 
uperimcnt~ in v.rious dcbounce delays. 

Upp« ud l .owll'l'\Wf Itr)'l 

Tht lookup ta ble: ClIn prooidc 1 uniquc o'alue 
for Ul'rr' Ind Io .. ·trel.\ot keys . inc: ludin" 
SHI FT, up ano .. ; SHIFT. rilht lITO"'; and 
Vlhtn. The o·. lua for Lc-.·cl Il lnd ~k BASIC 
~mp.lllibilily arc ai"en in Table I , Thac can be 
added 10 the source code by DEF& that f~ace 
the L ~ UEFS ploCOOo-ops. (Eadt DEt~ 10000'CS 
S b)'tn of Slorqc.) An)' other .~Iua ma )' be 
defi ned for the k~. FOf eumpk. ~ pccial rom
munic:atiom or " 'Old proa:ssi", ~"OfItroi char · 
actCD can lcp1acc selected kty o·alua. 

There is lin easier " 'ay 10 obtain a kc,'board 
,·.IIK. We can ul ilia the built -in l ubrout ine in 
Lc-."CI II RO~t at location OJEJ H. This is lhe 
kf)'board dd"n .outine. A " 'ord of " ·arninl. 
ho .. tyn. This dri"c, is rqlliced by anot hCT 
drl-'cr in 1' II: SOOS or othCT prOST.m) '0 d imi
!IItC ckbouocr problems. 

To UK any of the d. i"cr,. find ""hkh onr i. in 
II!IC by e .... minin, thf ktybolrd OCB (dati am· 
1101 block). The addrw of Ihe keyboald dri~n 
in u~ is .. locations 4016H arw:l4()17H (16406 
Ind 164(7) in l (\o'er§( Z-80addrrs. formal (In.,,, 
sisnifK:lnt fl)1c of Iddrm follo .. 'C'(! by m(l)l 
silniflanl) , UJoC thi s addrts$ and pnform I 

CALL 10 the drio'n , On return . thc A .rth tCT 
will contain IlCTO if no ~c,' has bcI:n pushed. or 
lhe ASCI I.lilc "lIuc If I key hn hem po~hcd . 
If a kty Ra\ bcI:n pushed. n-kty rollo>'n and de· 
bounoc arc 11\.0 performed. 

NcM month " 'e'n e.umillof w:wnc trchniqucs 
of :l»CI\Ibly language high sp«d graphic... In 
thc meanl ime. try IS much I h embiy lan,WlIf 
rodi", 101 po!osible:. and .emember. Radio 
Sh .... ·s ~mputCT Slo.n an no'" . to<;l illl " ln
qu ililCTS fOf lS!lCfTlbly lanluagc pl'OIfammcn 
(p.lIn n..80-0HNOI . • 
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I nstant Software: 
L...---BASIC Sophistication-~ 

Join the Disk ReYoiutlon! 
Instant Software has revolution

ized TRS-aO business programs by 
Introducing the speed and conve
nience of d isk software. Here are 
two no-nonsense packages that 
will do your work rapidly and effi 
ciently. 

Our Energy Audit package is de
signed to save you money on 
home heating expenses. It will 
analyze your home and make 
specific recommendations for 
your Insulation needs. 

Our Accounts Receivable/Ac· 
counts Payable package is a ver
satile, easy· to-use business sys
tem. KBlMlcrocomputing maga
zine uses this system for all 01 its 
dealer book sales. II will soon be 
augmented by more business pro
grams from the same author. 

$0 stop going around in circles, 
take our disk software out for a 
spin. You won't be sorry, 

ENERGY AUDIT 
When II comea 10 spending money lor energy to heat a home, everybody's 

a "sklnlllnt," With locIay's rising luel prices and staggering Inllallon. you 
need wayl nol only 10 cut down on your home healing bli ll bulalso to con, 
serve our dlmln llhing energy suppl ies. 

Oneol IhIl best wayllO Invest your money Is 10 insulate your home. You' ll 
~Ye money. eM you, home will app,eclato In Yalue. But. you',. alklng you.· 
seU . " How do I start, where should I insulate. and what will it cost me?" The 
Energy Audit package can anlwer aU Ihese questions and more. 

The programs in Ihls package will giye you detai led inllruCllonson I'Iow to 
examine your home, collecl information on ils SlruCll,lral components and 
leyoul . and create a clata lIIe. The program will Ihen analyze this dala, show 
where you 're losing money because 01 excesslye heal loss. and describe the 
most cosl-ellecliye methods l or saYing energy and money. 

You may MIIl(:I any area 01 your home lor delailed scrutiny. input your 
own cosl l igures. calculale saYings potenllals lor different optionS, and 
incorporate whicheyer you wlnt inlo your own home-lnyeslmenl bu(l.gel. ln 
ellecl. yOu Cln create I computeri.zed " model" 01 your home. You'lI be able 
to see the Changes Iha' will be made In your energy budgel as a result 01 ad· 
ding a wood I I000e or relln ishing an alllc. 

When your friends and neighbors see how much money you're say!ng, 
Ihey will want their homes analyzed 100. You COuld eyen sllrl yOur own busl· 
ness. showing your customers eXlctly where Ind ho ..... 10 Insu late their 
homes lor maximum savingl. The Energy Audit package is the pellect sell · 
ing tool lor any contractor or building supplies dealer. 

WlIh the Energy Audit package you 'll know whal your home needs. where 
II needs il . and how mUCh il will cost you . ... n"" Or mlybe you enjOy paying utility bills? 

"'a- ooetl lUNette v.rtloll) "'.'5. 
,.., OOnlD t ... ·~ ...... , 115.00. 

,,",,",vUNTS RECEIVABLEI 
ACCOUNTS PAYABLE 

Now. in one package. you can have a complete Accounts 
Recel'lIablelAccoun\s Payable jAAlAp) system! These pro
grams ..... '11 handle all the drudgery Involved In processing 
ARiAP entlles. 

lar with ARiAP operations. 
These programs can save you money. because lhe'lcan pr inl 

your tompany's letterhead at the lop ot each inVOice and stale· 
menl. usinO plain. lan·lolcl&cl paper. 

Each program IS capable oll'landllng up to 760 accounts and 
as many as 1500 enlries pef month. Should you need to handle 
more accounts. you can d ivide Il'Iem into as many sub-groups 
as necessary and keep a set of data disks lor each sub·group 

The Accounts Receivable program can print invoices. state
ments. and address labels ror 9ath tuslomer . 11 will also 
generate a Month End report . a Customer Act ivity report . and a 
Oaity Sales report . 

Tho Accounts Payable p'OQ,am will gono.ate a Month E"d 
report . an Accounl report . a Dal ly Act ivi ty reporl and a Check 
PayrnenllBpolt. 

Tl'le ARiAP package is ideal lor any small busmen. The pro· 
grams ale sell ·prompting and are easily used by anyone lamil· 

Accounts Receivable/Accounts Payable: SOrt ..... are 10' the 
Pfolessional. 
THIS PACKAGE REOUIRES THE FOLLOWING MINIMUM 
SYSTEM 

I . A TRS.80 Level II microcomputer. t6K of memory. 
2. An E~pansion Interlace with at leasl 16K 01 addItional 

memory. 
3. Thlee mini·disk dlives. 
.t. A pi" " eed tine pr inter. 
5_ Any TRS-aO Disk Operating System. 

IUti.lS. 

Peterborough, New Hampshire 03458 603-924·7296 
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Instant Software"INew Releases I 

Why wan tor good weathef7 With 
the C3oll/CrolS-Du1 packtlge you rn.ve 
11 clubs and a puller wll h which 10 
ptay the f inest (electronic) goll course 
In the country. The Golf program I, a" 
most the real thing. II Includes sand 
traps, •• IM hillards, roughs and put· 
tlng green • . It eY8fl Includes Yariable 
wind tacton which must be taken Into 
conslderatlon II you wanl to IIoCQI'tI In 
the low 70'1. 

You C8n play the standard 18 holes 
In the program, or design your own 
cN.~iOnahlp course. Simple Inatrue;. 
t iona a'a Included that lei you design 
lalrways, relocate greens and place 
water hazard. whefe you want tham. 

The Crouout program Is the old la, 
vorlte peg puzzle game In a new 00fTl0 

puterlzed lorm. You play the game by 
Jumping. peg over another In lO In em
pty aqual • . The object I. to leave ana 
peg on Iha board In the canter square. 
11 sound. NSy, buill'. not. 
Order No. oooeR 17.M. 
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F« Y"" the Petro Resource Conglom
..... t. II .. anacked our ph<Mon collection .t. 
lion • • fld wangled our t:teep.aPK8 Ir.cla 
101,1" .. The PAC'I Enoneu'IOfI CI .. , IIghl 
flghler, !eode n.me: Gn.lllu1 .... been ,""'1. 
m.ln WNporI. NOw ~ou eln ".Ik. beck. by 
Joi ning IIlI BIll Turrel Gun .... S.fViC<l . 

Imagine ~ou.sell ,I IIlI conlrol conaole 01 
IIlI LW. t417 $If.toblaze. (T~pe B Slr.leglc 
laN. WNporI). You. Hindsight OlreclOf I ... 
torms you Ihlt I Onal lighter I, earning In IOf 
.n IIIKk. You poail lon you. g lpw.1I 1._ 
tur ... t unlil you can HI I"'" taroet on your 
mooltOf . The RInge IndleilOf Showl """s 
earning In I .. t. You C<If1te. your '''gel ,Ight . 
on his loe.non. Till T"getlng Compoter 

,--- Level I Notice -----, 
Deaf Customer, 

Oueto tna oecreasea demand lor pro
grams for the TRS-80 Level I, Inatant 
Software had decided to discontinue the 
production 01 Level l program packagea. 
We sti ll have a quantity 01 Level I 
packages In stoell. wttlch _ will sell un· 
til OUf Inventory Is depleted. No orders 
for Level I packages wilt be accepted 
alter July 1. 1980. 

Packages that contain both leYel I 
and II programs wilt continue to be 
marketed. 

For a 'I'M catalog 1I, lIng O'fef 200 ptogr,m, 
wrHe: I",tant Softwa .. catalog De9t., 

Peterbofough, N .H .~. 

without noUce. 

MIMIC 
A laat·action memory game. 

In Mimic, playera are ahown a sequence 
of graptt lc characters Ihat appear in ran· 
dom IocIotiOna within a 3)( 3 grid. YOu'll 
have 10 remember the order and location In 
wtt lch the characters wllfe snown, and 
" mlmle" that sequence on your keyboard. 

""'th several levels 01 aklll, It·s not hard to 
see why people 01 all ages enjoy thll exer· 
else 01 concentration and dexterity. 

TRS-8O Leve1l115K, OnIerNo. OOIIIR '7.15 

.Iudl .. hi. cou ..... nd speed •• you. linger 
lenNs (We. the tiring k .... You know you'lI 
I'll'" only . t.lCtklfo 01. MCOI'Id In whleh 10 
r .. et. Thl Gn" lighter'. IV .. I .... ml~ 
elu" him to dillCl In your sight • . S4.0ddlnly 
you HI t he II" command. and you Inaline:. 
tlyely riIoCI. Your St"tobiazer'1 I .... belm 
lullls OUI . nd recluee. the Gnat lighlt!' 10.n 
e.pandlng bill 01 Ionized guo Minion Ie· 
compll,hld. 

BIll Turre t Gun .... . with your cholee 01 
multlpll IlVels of dillieuity. optional .aund 
elleels prog"mmlng • • nd superb g.aphlcs. 
II more th.n Just I glme. II'I .n ad .... ntu .... 
Experlenel It ! 
0nMr No. 0051R U.IS 

INSIDE BACK COVER 
FOR LIST OF 

DEALERS NEAR YOU. 
LOOIt IOf Inll.nl Soltwar •• tI SIOf. near you. II the 
IIOf. ne,r"t you COlt not IIOCI< 11II1.nt Sollw.fI. 
ute this order blank 10 pUrel\ue your sottw.,. 
directly Of eall TOI I.Fr .. 1«l().2S5·Sol73. 

~---- --- ---------. 

,,------------
AdO'n' ___________ _ 

Ci., ____________ _ 

s, •• , _______ ,, ____ _ 

0""" 
c V'SA 

car<! '"'0. __________ _ 

'.----- -- ~,,----

o.....u., 0..60<1<10. Unit Coot TOI*I ea.' 

H_11ng I I.()O 

reM" 0.0., 

In'ta'" Software Inc. OEPT. 70EC ~ 
~H.H. D3t.SBUSA L _ ___ _ ______ ______ _ J 

Peterborough, New Hampshire 03458 603-924·7296 



TRS-80° OWNERS: 
• let the computer write ~our "Bule" progrlml for youl 
• Draw Pictures. animated flgu ..... ubi formsl 
• Cr •• te I library of dl..,a.YI' 
• Produce ",com_rode soflworot 

o • * 
• 

• * 
• Horne if 

--•• A;;;.;;;;;t;;;ir Prog. amrnet 
-::::::._---- Games. .,.. * iI ... 

:::::::::::-----!*~~ A ....... I>IY * 
.. -to: Language it 

The M8I1e Cu~ is • ReYOlution.ry Family 01 Products which 
provides I dramatic new method 01 rvprodlJ(:ing drawings and 
displays thai you create on your sc, .. n. It makes both 'imple 
displays andcomple .. interactived.1I inputlorms. ltslores. "BASIC 
PROGRAM" on di sk (or tape) ready loryou to execute alone or ... 
subroutine. It produces sc;reens in both s'andard and wide screen. 

II i, Iv.nable for any 1.,...12, 18K o r I.rger systemwilh t.peordisk. 
An option.1 version i, now IVIII.ble which creal" an USfImbly 
langu.~ Pfogram. 

Be sure to pick out the system that l ib; your preHn! nMds and 
order i1 today. You may upgrade your orig inal copy by paying the 
diH.renee and a moderate tefVice cnarge. 

MAGIC CURSOR PROGRAMS 

Tl4E 8A8Y CUASOM ,lIow. you to enily create screens (including 
gr. phics) on your video. A powerful commlnd th-en generatn the 
BASIC instructions 10 recreate the &creen. For lhe Ilrll lime, e 
progr.m for lutom.tic gltfler.tion of video display forml . ( 16K Tape 
or lSK Disk) . .............. .... ..... .. . $24.15 

THE MAGIC CURSOR )addition.lly mikes sophilHcated 0.11 Entry 
Ind Oispl.y easy. With Magic Cursor I you define the Data Entry or 
Oiapl~ lielda directly on your sc,...,. . The definition commands 
generate Ihe BASIC inllructions 10 implement Ihe Data Enlry and 
Oilplay. The ~ic Cursor I h .. commands 'lfhich move. center and 
dupl icate bIocIll of graphiraJ or alpha/numeric displays. You can 
even jullity lext. (16K Tape Only) ......... . ...... . m. 
THI MAGIC CURSOR II .ddl the power to write animated games 
easily in BASIC. The Malgic Cursor II allows you to reload previoul 
screenleither Irom memory or Irom Disk. You canthen moditythem 
and Itore eilher the modified screen or only the chanon. (3.2K Ollk 
Only) .................................... .... . .... ... . . ..... . 

THE MAGIC CURSOA Ill will be . vallable IOOIllor lhl new ~odelll 
Computer (321( Orll or more Diskl) ..................... $'4L. 

THI MAGIC CURSOR IV pl"ovidelthe leetufll of Magic Cursor II 
but I tores .n Inembly langualle progr.m . (321< Dilk 
Only) ... . ... ...... . . .... . . . .... ... ... .... . 

C .. 11,.,.,..- '" _ .. __ ~ _ ~~ . .... w.o-, 0.0. 

__ Qooco,_" ......... _ c.O.Il "' _ ..... ""'_ -"'O __ "" __ ._"'t;IfOd"_lI" __ ""_' 
_ .... ~_. f ... d .. _ .... .-..._ ... , __ , 

-~ 

* 
* p,.ogronun

er 
* ,. ,. • 

.. commercial * • 
software ° 
Hou

OTHER PROGRAMS WRITTEN 

o 
• 

BY CCC 
GlNEAAl LEDGER. Accounts Pay.ble. Accountl ReceiYlble, 
etc . • W, are an ofiici.1 Osbome/McGr.w Hill COf"I .... rsion 00. 

RESTAURANT MANAOEMENT • Cost '1"IIIysis. in .... nlory 
conlrol. recipe des ign. I.bor scheduling. etc. lor both '1st lood 
.nd traditional restaurantl. 

INSURANCE RAnNO • Inltanl pr icing lor pol icy premluml 
baaed on age. marital statu • . etc. lor bolh TeKas Ind Nll lon.l. 

IIIAL.l BUSINESI MAHAOI!MIENT · From our Ilbrlry of CUltom 
design lor DIAMOND & JEWELRY MERCHANTS. DONUT 
SHOPS. SAILBOAT SAIL SHOPS. CONSTRUCTION FIRMS, 
ENGINEERING FIRMS, MANUFACTURING FIRMS· in thea,_ 
01 COlt an"ysis. pt"oOOct design, inventory control. product 
pricing .heets, purchase order. invoicing. elc. 

PROGRAMMER UTlUTlES for supporting .... mbly langu'(lI 
programming and disk modification. 

MAGIC MEMORY • peraonal Inventory programs lor Slimp 
collect ion, coin collectors. personal librar ies, etc. 

WRITIE FOR OUR COMP'-ETE 
SOFTWARE CATALOGII 
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TM mOSt dirr..:ult pan is decidin, to 
.I. bqin. Really. And. ' mll~ rl:'·eal.l~ im

peluS for me ",-as snictly tcOrIOIIlio; . 
In Jan ....... )", rohllnn, I spoke in len than 

rllllJ7!o(ldi, ItrlflS army ml,lsi<: $)"l~iur. Ie has 
in rae! §n"vcd me wdJ, for if itlladn'l bcm for 
lhe shock of II SIOO rrpair bill, el«tronics 
would have remained for me an immutably un· 
deciphcrlblerodc. Bul , lllnc camc I rw:~t lime. 
and anOl ller synthnizcr fai lure, so, " 'jlll 
frulal ;ly arousal. I "i,-i!«lro my musK: 
machine- mil SlOpped facc-Io<hip ,,-jIll imc
eratre! ci rcuits. E"wlualLy, J lamed llIal 
aJlhooJgh C'lft:tronie-i is made up o f njual pIIIm 
skill and ~no"'-Icd&c. t~ ,'CilIOI requisite i~ /I 

fool'$ courage. 
So join me. 

Radio Sbr"1r. 80anb 
Finl. ,,'C .«&11 Ihe arrangcmml of pin 

number~ of II standard dual· inlinc packliC 
(DIP): 

, 
, 
• 

• , 

o .. 
" 
" 
" • 
• 
• 

1M circuits sUUe51ed laSt mont h ha .. c from 14 
[0 20 pins. btl, the numbcrin& at ... a)'s bqins "" 
1M uppc1" Idt Mar /I OOIch or dol lor boIhl, 
prOCffdi n,do",n one ~ and up 1M next. 

There arc 1,,"'0 ... ·ays to constrUCI th is circuit . 
TM first is to obIain a prOlOl)-pin& bo;ud, 
.. ·.ilabk by mail or from Radio Shack ta n . 
No . n6-174 1. You 'll nted ' .... 0 if ).01.1 UK ,his 
board. TM othn rm1hod is to ,"semble thc 
final, ~0Id '·o:nion. Apin. thonc's I Radio 
Shack board 1276-1 701. 

Bein, impatient, I i!lVllriably UK this ap
proach ... ·hen buildill& published a nd debulled 
c!l"(uiu. 

Notict in Photo 2 that I ha~e soIdcrOld the 
IC's II) !he foil side of Ihe board, an unusual 

COttI;nlW 10 nerr ~ 
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lJI"ICIice. With many wires on tne bre.dboard. 
lhouah. this method is easier for lne eyft 10 
follow. and has no cffect on lhe O!)tfJ.Iion of 
lhe ckvicc. 

VII each pUt ontn the boud, soIderinl ;1 
canfuUy in pIaa. Inscn !ohon ~hs of wi~ 
conncain, 1IK Ie power pins 10 the supply 
voll. (the vertical bus 10 Ihe riahl is conve
rumt) andJfound{the krt bus). NoliathlU the 
power pin arrltllement is similar for all ci rcuits 
bulthc 74LS7,. Also connect any ocher pins \0 
around a.s indiC&led in lhe sdlem.ati(: . Cui and 
~tJy $Irip 1IK mdJ of wirc 1mJt1ls. and run 
Ihmt as shown in the circuit diq.ram. 

Work dowJy and always keep the boud 
oriented, so you know thcordn oflhe Ie pins. 
Putitularly if 11115 is your first npnimcc with 
dipl&! hardware. work for ilion paiods and 
~k simil&rlfoupsofwires. Noce t""'t 
somc inpul. fOf cumplc. is arrlnJCd in JfOUPS 
n4LS3O). wh;k othm altnmte (811.S9S) . Be 
IUfC also to connect 100rlhcr the three points 
marked "A." 

The InOSI lediousjob;s 10KJllBle, snipand 
50Ider the wires from 1IK ~1ICt eclae con
nector . UK a ruor bbde or Euct~ knife 10 
separate tile ka4s for about I Yl inches; strip a 
small amount of insulation from each. Careful· 
\y aamine the TRS-80 ed,e card diqram 
below: 

The connector is a mirror imqe o f OIis. Idm
tify whicll. Jad matches whid! connection 
point. a.s the leftmost wirc may be 12! Cut mWl 
bitl or maililll "'bels or while tape. number J 10 
4(1, and wrap one around the end of N(:h wire. 
Refer apin to the schanatic diqram. and 
solder each wife in place. Solder the remainin, 
Jead:s to separlte, unused terminals on )'Our 
board, or snip off the barc ends. 

On the schemIIti(:. the outputs of Z2 and the 
inpull of l7 fanain unconnected until we 
delermjne whictl outPUI pon we wish 10 11K. 
Since last month .... e usa! thc exampk 178 
(binary lOt i 0010). temporarily (but 5CC\Irdy) 
run conncctons berwem the rollo"";nt pins: 

n V 

• • • " , " . .. " I> ,1 

Mount the boards on $WIdQfrl or wooden 
C<w!1;IIW 10 flGt paft 

Pltoto J. One #('fioll of soJtkred 
lHNdboorrJ lICfSioII, COtItllillUt, 

(from topl Z7, U, ZJ, Z5, Z6. 10 art 
pllIMI on , lie Joil silk JtN 

tat ;11 roNtilll oWu. 

.. .. .. ...... . 
~g g~~rnrMi 

· · 
.J rdJ 
" 

JjJ, 
· · 
~!~! 

0 

, , . 0 
:::::~ 

0 

1 01 "I 
II II ~ ........ -. 

oi.W.i.iJ.i 0 

010 
-
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R nc" 1M Captain, kickin, _k after a 
ard diY's work in the old t.alt mine . My 

newdiqui5(', tlllt of Jot Independent Software 
ProdlK'Cl" lies in disarray on the <:ouch . 

1 thoulht il was u.sy to run I software com
pany. [\ S«It1ed simple cnoulh. Atqu.irc 1M 
riahu to I couple of aood proerams. ,(1 • fc,,' 
stores to $dI and promote YOUT IOk .. ·uc and 
f'(X)F! Emn The Capelin Ei&bt y SOft .... arc 
&change. 

""I"0I'l N .... ...., 

Boy, d id I SCI • "-roo, num~. The most 
common TttiOfl fThos.e .. -ho've bttn there .. i ll 
ttil you.) for the failure of software <;Ompania 
is not pOOr proarams, but pOOr joolJmlml. 
Morelll,n ont dislribulor tha t J havclkall wilh 
over theLast 90days hUl«tned on Ihe brink of 
c~tinclion becu!IC of 1he lhoU&hlles.!llnS of 
computer Rores who do not pay their bill. on 
lime: . The $O ft .. ·:uc ma y Rill be sitli", on the 
shdr or 1\01 . Thiny days pass and , qill. no 
check arrivcs . 

Mcan .. -hilc. lhe bills It the 5Of • ..-arc <;Om

P'llY pile up, Ion!;n, Up )~ ancMhon ctt.in rex· 
lion in " 'IIict1 the poor author don not s« a 
ch«t for month. 1II .. tillK. 

The rtlll culprit in the demi$t of the lomwl 
so ft",iIIU "md(lr is none OI her thin the ~d 
w.eI' . No, no( the IUY who.tw:lkd OUt S14.95 
for .. copy of Sron AdiIIrru Advmtule, but the 
IS othel1 wllo aca-pIed bootlq copies. Ihtn 
proceeded to enjoy the prOirilllll , as if Ihq'd 
t*d tile: price: to play! 

WIIo 1*! A Soft"""" PIne,! 
Who iIIIIlonl u.\ hllSll't ill! one time ac\.Tpled .. 

backup copy of a f" "OIite prOl ..... f.om a 
friend? II is IoCI:OI\d ftiIIture to ""IUlt to dide b)' 011 
as little dollar in"~melll as possible. But mul
tiply IS boulq ~ by I ,® pur~ of 
NEWOOS at • con!oCTV&li ve S~ pritt" iIIIlCI sud
denly the lou is. Maumn,: S7SO,IXJJ! 11111 is 
the IOU toone "mdor Ind on one PfOl,am . 

Mult iply that ti,lITe by the tllousands Ind 
Ihousands of bk ted ,up bootleued prOl.ams 
Ind YOu'll need .. computer and a ,000 math 
prO,'iIIIIl. if you can find one. 10 calculate the -.... Sadly, most people ~ no ... rolll in dupl icat· 
ina ptQSrlltllS , modifyi", them to i ui, lheir 
laste and. o:tislribulin, copies amOlll their 
frimd$. 

c- ...... 
I.ecmtly hdped a frimd market a prOl:ram . 

11 ""'as In .d ... ~IWC, .mum in BASIC. Lucki
ly, for me and my author, there """illS I chain of 

computer $I0Tes in Boston wilh I buyer that lit. 
ed the CVI o f the program. 

A couple of weeks wmt by, and I was anx· 
ious to learn how the proar"," had been . ... 
c:ri~ed . I di500~ered thlll Danny Debul, a1o<:al 
computmst. had bouahl the advC"tll llTC al his 
friendly nri&hborhood computer "(JI"e. He did 
not particululy like the openinl display ttitLe 
pll&e) or the tapt" and disk save routines ()"Ou 
too""'. "SAVE GAME" •. So he ddetcd them 
frOlTlthc Pfoaratn . 

No",,' this, alone ~ no bi,Ik". Danny De
bU& hb Ihe datu 10 rip apart an)' Pfo &fam that 
he buys. ISut the story didn't ~d there_ On~ 
the prOl'1ltll ",as altered to suit iu IItW 0""'''''', it 
wa.I returned 10 Ihe computer §lore where lhe 
virt~ oflhe nn>' improved ropy wenutolled. 

No, Mr. tkbu,didn't offerlo SELLIhe new 
version. He GAVE IT AWAY . Finl, he lave a 
copy 10 the manager of the compoler store. 
then. ",,'110 kno .. s? Without a doubt the pro
&fanl. in iI , new fOrmal ... "Ould I.avello a users' 
&fOup " 'I"lcre copies ""'ould be mthusiast ically 
scarfed up by $O ft",,'are hunlT)' people ,,'110 
""'ouldn't think of stealin, . 

KOAPPlICAflONS 
From puJtt 13 

strips, and .un wires to )"OUr S-voh power sup
ply. ~ cirarilS demand % S pt"Il'm1 ac
curar;y. so don't substilute a spare 6-¥OIt bat 
tery diminator ! Wilhout Iliachin,lhe cable 10 
the TR!HIO, apply power 10 the board. If you 
ha,~ a meter. check for a CUIJ~t dra "". ofaboul 
no rnA; IC temperature lhould ri$t jlHl. abo"e 
• oom Irvd. 

c-tto. 

Remo"e power from both lhe computer and 
yQ\It input-«Jtput (1 / 0) board. o rient lhe cablc 
carefully . and connect illol~TJtS...80. RCSlOl"C 
power to lhe computer. quickly run through 
MEMORY S IZE? to READY. and try a fn>' 
commands. 

if'" IIny poinllht TR!HIOdonnOffN'form 
in tltt USUDI "''''',,", /urn ;/ off! 

Remove Ihe able and r«heck your work, 
panicularly the cable connections themselves. 
Do it ... ith a friend $0 )"OIJ 6011', OVft"loot 
filllll iliar errOls. 

If all i ... dl . apply po..-et" 10 tt>c: compuler 
and to the 1/0 lat ch, and apin ,",un the pro
pC\" operation of the computer . Allh is state , be 
CSp«iaJly qU>ck and Cllreful . 

The <It-o~ i$ now complete Ind .eady for 

The real culprit 
in the demise oj the 

small sojtware vendor 
is none other than 

the end user. 

OtdofG_ 

Noted computCT author unce Miklus . 
whoK Meln Checkel1 Machine and Star Trek 
proarant 5 have ,iven me many counllcM houl$ 
of m.ioymmt, said t hat he was fo rced oue ofthe 
pmc market by pirlll es. Mr . and Mrs. Joe 
"" 'erqe " 'ho duplicate tapes foOr their friends 
and aa:ep: the ~ have robbed the m.arkn
pIac(- of one of il$ ~ lkiUed and imllillllli'~ 
pmtwrilm. 

I tnow aluy, n.amed Paul, who staunchl)' .e
fU$t$ to:llCCq)l anythina but I labeled, oriainal 
cop), o f $Oft""·are. I ha"e Sft1l him lum do""'n 
~me fine proa;rams bf.:aU5tofh i$ principals. I 
ha ,"C co'en .ioined in Ih~ ribbinJl he took cao::h 
lime he stllCk up for ... hlll he beliC"'n in. 

SudOenly, it isn'l funny anymore. The o.hoc 
is oothe o lher foot. now that I've tried to help a 
friend . Plul has had the riaht idea a1II1Ian, . 
It'n just ta ke the rC>! o fus a little while localch 

" 1 u ked tile: ql>ClIion in a rll«nl rolumn, 
· ·Where are .. I lhe hiah quaiil)' l arne Ind 
educiIJionaI Pt"OIrarm!" Now 1 kno ... · . • 

lest in,. Se! up these programs: 

10 I'tuNT INI'I'l1l;:<;Oro to 
lI)ot!T t1""USS : 0Ul 111:.0 : oolO:tO 
jOH>It X • aTOm ,_ tll.X : tlEXl 'OOlOjO 

Run 10. TlIe screen should re-pealedly display 
2S5. No ",,' ,round ~h inpul of Z4 in lums 
\j"lin l 2, 4. 6, '. t2 , 14, 16. 18). The , ·. tun 
displa)'eG should chan,e. Rrcord them. ron,'m 
them 10 ~mal and binaT)', and ob>et"e 
their reIa1ionihip to lhe &founded input~ . 

Run 20. Brien), connect an eiIJphonc, in 
SCfin ""i th a 100 10 SOlI ohm .fSislor. bet .. ccn 
&found and each OUt put of Z!l and 2.6. You 
should hear a bULl of ident ic .. pitch (I he Lc>'d 
may vilry ) from cao::h output. 

Run 30. Rcronnect the Ulpt1-oM, but notice 
thlt the pitches ~ary from a buzz 10 it SCfIo o f 
vtfy slo ..... clicks. 
Wh~ you. dtvic:e pI.~ aU these tests, it is 

ready for use. If you have Ihe backttound. put 
the input.autput lalch lithl 10 ",,·ark . Other 
wi$t, nUl month: ho",,' it worb . .. ·hy it ... ·OIh. 
and ... hat to do ""'ith il . 

?fablans? Send a complete description. of 
s)mplonu and an SASE 10 me 1.1 Roxbury, 
Vmnont 0S669. Calh accepted(not roIlcct~ ), if 
your TRS-80 and IdcphoM share the loIITlC 

dnk . • 



TIS-'O 
UTILITIES. 

«Yf!4J thOUt)ht your TRS·80" microcomputer 
was just a to'/. thmk again. Enhance your system with these 

(JOwerlul TSS-ao .yst. ufIIn/a. 
TERMINAL CONTROI. I1y F. Barry Mufligan is a machine 

la~Udge utililJ that fJlables)lOO to use all me J)OIetltiaJS 01 RS·232 
te/e-commumcatiOfls wittwr hassle. Requirinl,) 16K Of mote. it can 
interlace to any Level II BASIC or assembly IanglJdfl8 PftYJram. 01 
may be used as a stanO-alOne system to send and receive entire 

OfCt,Jrams 01 tlata. The beauty 01 this program is that it rums your 
computer into a truly sma" tetmmal. All RS·232 features can be set 

from the keybOard and the ClJlrenr values can be displayed Of 
chanQed at any time. Basic f)lOIJrams can Oe seflt in Level II 

COfflptessed fOfmat {OI higtJ.speed exchange. Wile/her you want to 
send 01 receWe Clara from a BASIC (XOf)ram. or talk with the 

computet nerwex/cs anl1 bulletin bDalds 01 with anyothef terminal Of 
computer or If)' any of the possibilities thaI COOIf)uter communica

tions has ooened Uf), TERMINAL CONTROL is yrJlH answi!f. 
Only lKiefly descritJe(l here. this remarkable PIODram sells 

{Of oofy $I9.80 on tape and $29.80 00 disk. 
SYSTEM DOCTOR does a tflOrOOOh diagnostic CheCk of your 

entire computet system. ff lets 100 know if something is wrona 
belOfe)'OO SI)efId time ()IDgramming Of enletinO data. The fNOfJram 
checks the ROM to ensure that every bit is functiollal and checks 

the RAM six different ways. The disk diives Me tested in a variety 01 
ways to ensure reliabilit)! The cassette recOffJet is also tested 

fOf speed. VOlume and distortion with the hettJ of a calitxation tape 
(XovicJerJ with the fNOQram. The video memay and display are also 

checked as well as the lineprinter. SYSTEM DOCTOR afsodoes a 
12-hour check of the entite system and /et;Ofds the results 00 lape. 

disk or fhe screen. As a bOnus, this JXOQf3m also inclueJes the DISK 
DRIVE HEAD CLEANER. The card insert thaI cleans lhe head 

can be Ol1taineo free by lTklilina in the couoon lXovided. Fa 
$28.50, SYSTEM DOCtOR is the first CfK1II}lere c1iagnoslic 

PfDgfam fa lIIe TRS-80. A disk version is available fa $38.50. 
LINE PRINTER by Dosse SeI,lbeaya is a machine language 

fNOfJfam that accelerates lXiIlting 00 Cantrooics lXinters by making 
it a background tas/(. Requiring 32K and a disk dtive. this J)/opram 

enatJIes the user to set aside up to 16K o( memor; as buffer which 
when filled is soot 10 the line txinter while yout Basic PfOlJram 

continues 10 run. Any Basic fNOQf3m lIIal U3CS (PRINT's will rUII 
significantly fastet willi this fNDgfam. Also included is lIIe ability 
to set tile number of characters per line, (he number o( lines f)eI 

page, the spaces tJerween lines. and the left. tOl) and bOttom mar
gins. Par;e numbers can be J)lacec1 anywhf!le 00 the fitst line statting 
at any given number. Printouts of anythirrJ that is 011 the screen can 
also be made fly hitting shitVtxeak. If you 00 JXOIJfamming and roo 

use muffistatement /illes. LiNE PRINTER ooalJles you to HIST 
your program witll sbJ/e statement lines. This rather amazing (Jfo
g/am is residenl in h;;h metrIfXY as it interfaces with almost any 

Basic tNOf}ram. II sells 00 disk for $24.50. 
TM 

JIff IOJ'RMI SIIfU, M. 
,..,."m.&l31 • PO /lor f~1f • AJdI lOA »JS9 
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tOINPUT 

Fully Functional Fix 

I purch4l!lC'd a Lc\'cl II . 16K, TRs-fIO 1351 
January and a )2)( upansion inl er fac:t Last 
July; (Of (hoe mO§t pan I am a !o8l isfled TRS·80 
o,,-ner. Ho .... r-o,ft. a problnn arow ,.-'(hin (~ 
mm>Ory of 1~ ~~pansjon inter face. Usin,lhc 
~rault Dpeion by rnpcmdillJ .... ith ENTER 10 
11M: MEMORY SIZE? reqlJ5t, no! all48K of 
RAM ,,-as available in the m ... hi~; by IlOI U!.
ing the dtfaul. O!,"ion aJltht momJDry could Ix 
acccs5o'd. 

ll10c Radio Shack Computer Center in Buf
falo charged me S~$ to fix [his problem. Tht)
;Mlalln! a ne .. · interface board tllat diminated 
tile buffered cable. Rqret full y, ,,-h(on [ tdted 
the oompllIC" at hotm the )lime problem re
mained. I returned Ihe TRS-80 10 the _vice 
center .. 'he re it WI» disrovl'n:d thai a mmlOry 
chip. " though fully functional," Will> not re
!.pOnding La 1M ckfauh oplion . I ... 'u inform«! 
thaI Ihe problem ,..a. sol"cd by m ... d )· .ca.· 
.anaing the menlor)' chi~. 

One of Ih .. principk reasons I purcha>ro a 
TRS·80 ... 'a~ anlidpat~ lI;gll quality (I.lllow·up 
senia-. I am 00l pleMCd IlIat (I) Radio Sh;act 
"fi_. n" tllin,gS llIaL arc fully functi onal and 
char,n me for Ihis st"rvi~, and (2) ~ mLJ(1I of 
m)' time. hlb b«n wasted on this problem. 

Findisk-II 

Dr. Grant (on ThrIJlI 
Buf/u/o. N Y 

In the January issue Y()U .~cd the Mum· 
ford dhk indexing prox.am, ... ·lIk h I ha.·c II5Cd 
and found 10 bea fine progr;om. Ho ... 'C"· .... you, 
readen shotdd abo know aboul Documan 
Soft ... are's Findisk·11 ... hich l oow usc. II i~ lIN: 
same. pri<;c, don allIIN: ... ·ork of the Mumf()fd 
provam and hili some "0'fY ~ful <l<kkd fea· 
lurts . 

MOSI u~ful of I~ ill an Update rouline 
Ilia. revises the Mastn Ifldo: by cl imif1Bling 
kilkd files and adding any new files- auIOmat
ically-jll5t be rcadi", the re"iJed disk . 

Another featu re llIal I find ndpful in 
Findi.k-ll is the ability 10 add a dacriplion 10 
ca.;h filc name so Ihal those laR filc n;omcs of 
)l1ttf)'CiII' (an be deciphered. And ... ·e all 1Ia.·c 
~.rr;al "C1"Sions of most prOJrams. S() Ih is fea
tu.c permi.s Ihei r s~ficdiffercn«s or .ius 10 
be rcrordcd. 

Since NEWOOS I nd VTOS allow d~kclles 
10 be numbered dud", fo.ma11;n&, anOlher 
good feal ure of Findisk· 1I is its abi li ty to rcad 
those numbelS automatically if I~ a.c used , 
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In yOllr article "Screen Editor" 
Ihe author uses expressions like . . 

"all we have to c/o is 
stick a zero at . . .. ~Yell. I can 

No maILer which prOJram ) 'OU use, l ;om con
.;nc:ed anyone ... ith disks nc-cds a prO&Tam of 
Ihis typo: 10 ktcp his loInity. 

Gl'OrI!t Ktll" 
Trm~. AZ 

Single/ Double Density 

[ JUSt rcai"ed my March issue of IJO Mi/.T(}· 
romputinlf and am readin@ il froon 00.· ... to 
oow, . I am glad 10 ~ )'our conlp;Ul)" PIlbli~h it 
maglline dedicated to the T RS·SO. There areso 
many thinp aboul the T RS·80 and ~ ....... iall'" 
hard""are t hat til<: companin ... ·on·1 tell )·ou 
about. I ... ·ould like w)oCC )'our ma&~~in<: l alk 
lboul disk driVe!;. >ingle ,·S. double <kn~il)· . JS 
"5.40 .·s. 71 trac k. 

Whm I tJouaht my )$ / 40 I.ac k dr iws J was 
led 10 bcliClie Ihat they ""ere 40 lI;ack single 
dmsily disk dri.cs and that the expansion intl'f
fa~ could nQII proccs\ double demit)· dis h . 
Well . 10 my surpri~ and " ; llIoullhe hdpofthe 
selll'f! . I found oul my dilk dri "n wl'fe eapabk 
of handli", double densil)". 

In addition I In' OI>C COlllpany now roming 
OUI ""ilh a black box Ihat oon.'ffi ~ Ihe upan
§ion int ... ra« 10 double densily. This rou ld in· 
crease my dri,-cs from to!K of a.-a ilable spa.. ... 
to 2(MK. In addilion. if I had all four dri.'cs . I 
could go alilhe ... ·ay to "6K qlICC. 

Now I am looking ( k>scIy al the "'-orm lIear 
dri"e ... ·hiet! 1TIQ"Cl; til<: recording heads on lhe 
dri"e to §cc if they could be changed 10 gi"e me. 
71 uads ' 'S. 4Otrao:h. 1 tried my71-tr1k k patch 
pack to scr if the DOS. compuln and intl'ff~ 
oould handle 71 tracb. Wdllhc OOS and rom· 
putadickedoffall77lrat:h "" ilhoul any prob· 
Iem . But of ooufSC th .. dilk dri,·c stepped at 40 
I~k$, e>'cn though il conlinued to Ify and ad· 
vance bc-)'ond Ihe SlOp. 

My obscT"alionl on this indicate Ihal by ju" 
chanain,lhc ... ·orm gear and possibl y thcrecord 
head I oould increa>e my disk d,i~"CS capacil y 
from 3S/ 40lfao:ks to 17 l r;ac ks. Think Oflhis, I 
eQuid poss.i bly increiI)C my di~k dr;"e!; from 
lOO K to 1.'16.%0. Tha!"s I.S Mqdisk storage 
for fou. d r i'·n. I ... ·ould like 10 know ""hal )'our 
.e;Wcr:;; Ihink of Ihi~ idca . 

Dunald H. Ben'IIm. Jr. 
H'oodbrW/l.t. VA 

Print the Dim:tory 

Thc ladt of a prin loul routine in T RSOOS 
for prin ti ng Ihe di~ k di r .... ,o.y has ~n a prob· 
Iem for me. When I h~d ,,"umulatcd several 
di.ks with iIe>'cral "cnions of a number of pro· 

tell you where to Slick il! 

a,rams, eadt ha"ing a unique file name, I found 
it hard to k~ tr;ack o f the location o fa fikand 
wr. l'C\ spelling of a file name. 

Itc.:mlly Itadio Shack publiJ.hi.'d a liAS IC 
language rouline that rOUln Ihe information 
normall)' des!ined for thc ~ttn to the printer . 
I found that runninglhe stalement> under IlA· 
S IC and tllm re"ming to DOS b)' C MO"S" 
allo,,-ed me to print the dir",:tory list ing und", 
Ihe 0 111. command. 

I inOOrporaled Ihi. inlo a program which. 
afler printing. I oould return 10 BASIC IIsi ng 
Ihe 8ASIC ' command and run Ihe program UI · 

inll a GOTO 100 command. Thi~ program 
l'a"e:o; me the trouble of ' emenlbc:r;nll th( ad · 
dre.. and "aIUC!l rcqu;.cd to "" and r"",t the 
VIDEO/ PRINT operalion. 

".' Pk "C,; k >\M to PIl I,,·t \ ' 11>1 0 I"ro .. 
.IU L'''~I ' I ""."" '~ot.:. It>OlU 
.. ,nlt)"'s" 
lei I."U 
~ . 

lUI . Ho",k>\" In k.~ .. n "11>1.0 
!tn' 
'l' 1't)l(E!bI".AA:I ...... ' 1"'11.' 
DO ~_M) 

U. E. Fitdrhurn 
AlbuqlWrqut . NM 

Beat the Cheal 

In rn ponsc 10 Mike Tollcnon'~ dilen,ma 
(Micro<:hc:;$chul ing), 1 SUllies! heoonlinue the 
,ame.: 

MOVE 

" .. 
" 

WHITE. 
FI-F7 
tI- E1 
E7. D6 

HLACK'S RES J>ONSI, 
G8- E.7 
O-B8 

C H ECI(MATE!! 

The abo"e not only pro"i!Ics a happy :;oIu· 
Lion to Mikc's problem. bul al~ prM'CS Ihal 
"Crime. Docs Not Pay" . 

I would li k( to add my pica 10 lhose of Mar~ 

S. LUCils and Chriuopher M. G . Bullery for 
ma.;hinc and as5ctf1b1y langu~ diloCU5sions in 
plain simple Engli~ ... i lh UC']l-b)" ·stql in~roc· 
Lions and a lot of "for cxamples" , 

In YOlir article. "Scr«n Editor", the aUlhor 
U!oC$ expressions like: " Th is tUfn~ out to be 
quite simpic on lhe T RS--SO": " This is tas~ 10 
impl(mcot": "All we ha"e \0 do is ~ick a zero 
II ....• Wdl, I can Id l ~ou ... ·hnc to " ick it! 

Attidn li ke Ihh arc fru~ral ing . Th( pro' 
"am li'Cini looh in,p' essi"e. bllt ho"" do I get 
il into m I' machin~ and 110 ... · do I U.>C ;11 

Anothn frullratinguample:' 'EDT ASM OIl 
[)isk" in )"I1ur fial i~sue . The headin, abolC lh( 



titk teasin,ly states. "A step·by-l;tep proxr' 
dure ... :' etc . Fine! Until )'Oll let to Step 6. 
Stone ""all! How do you t)·pe Prosram A inlo 
thai. link !oquare in(h of ~pace in the lower left 
of your Kf«n? 

You mU~1 reodilC t"'l1 " 'hen Radio Shack 
came on the 5cnle a ,·ut new breed of amateur 
oomputcrists Will; ~pawncd . P('OpIe like nly5df 
.. · ... 0 .... ilh no prtvious kno,,·led,c. sHugglcd 
t"'roogl'l and mastn-cd trid I BASIC (Ihanks 
10 David Lien) and " 'ith tllat fOOlhold .. ·enl on 
to "apple u-,'el II . 

Now we "'I>"C this bi, chum. t"'is no·man·s· 
land. be!"«n lIASIC aM 5CC"minllly unrcach · 
able m""hin~ and ,",,,,,,,,,bly tanluage . Pleou.e. 
somcbod),. sho ... · us the way. 

Rotw'l L. &wIke 
Allu Lomu. CA 

Warranty Oarified? 

I found ),our fi rst cop)' of SO Microrom· 
puri"X, li ke Kilo/xlw, ncellcnt . Congratula
lion~ on Ihis ne ... · publicalion. 

Afl('l" rcadilll i1rticles 1lI1d columns deal in, 
.. ith TRS-SO modiflCation ~. rcaden may be 
tempted to pop the oo,'en off of Ilmr 0"11 

CQuipmmt. Beforc they break the scal, Ihey 
should be awarc of Tandy 's lillie publiciud sn· 
vkcpolky. Thc Tand)' polil:)' i~ to ,dUKIO ser 
vice and /or impose a substantially ... i!hn rc-pail 
chilrge. I. for onc. " 'ilI continuc fighlinil Ihis 
policy. (See Il.'Iln belo .... . ) I fed Ihat if odl 
T RS-80 o ... ·rn:rs and your publicalion support 
my PfOlC!.1 of Ihis poliC")'. Tandy " 'ill ha,·c 10 
dla~il 

I do 1.00 .... lhal 1M sn,iCt' polic)' from most 
major <'Ompul('l" manufOClurns allo ... 'S o,,·nt:f> 
to touch their hard .... are be)'ond Ihe kC)·board. 
opa.ially afll.'l thc "'·arrant)· period. With Tan· 
d)"s inlrodUoC1ion of che TRS-80 Model II.lhey 
no ... · are enl('l"ing lhe "major kagucs" of ~om · 

pUII.'I" manUfa':lu,ns. They arc romparing 
Model II " 'i,h I)EC, 18.\1 and H P in lheir lal~ 
calatoB. Ai far as sn,icc policies are ron
canC'd. ho .. ·C'·I.'I. Ihc comparis.on SIOIl'> herc . 

DftJr Mr. Kir~:hnt" : 

Emnt KifS('hM' 
fJrJ,h"m. CT 

Mr. Kornfeld hu5 "f"mi his ropy (If you, 
Inl" oj Sitp(t'mbf"r I'. 1979 udd,f":S5t'd /0 1M 
F«kroI TrotH Commission IQ ~ ft;K ~. 
As I ....... your /1'I1f"'. you m<lkt' 1""0 maiN 
romp/uinIS-Ihe fif"31 iy di/l'f."IN UI QU, ()IlKfK? 

oj mukin~ u highrr chu~ jf)(" rrpuirs "'IIt''' u 
('WlOmrr IIIl.< modjfled or lumpcr«/ willi ronl· 
/Ntt, tquipm,nt "nd 1M S«QIld is ou'luiluf, /0 

giw fl/JI~ of Illis policy. 
Wt' /~ ..." pOiicy 0/ Tr/us;,.,. Scn>icr ",.d/O<" 

imposing a IIigll" "pui, dt,,~ ...... romPUIl'f" 
rquipmmlillul IIus bffn modij"lcdor I"m~ 
"'illl is nOi o"ly ll'8al bUI is lOlu/ly jU$liftrd. 

Scrviritlx "nd .... puiri"g romPUlcn is hiRh')' 
I«"h"irtli tiM in IhOS# inSJon~ klhtrt r'ptlirs 
U" ullemplrll by an unskilltd If"drniciu" or 
modiflC"lllwns a" mudt 10 u syslem. subsc· 
qllml rt{J(lir ..,.,..10 und stT"ic;n~ btromn tx· 
IrwMJy dilj"1("1.I11. ,'1101 only mWI " If"drnit;iun 

[Illd und j"1X lilt rt'V1 probInn. bul ht' mWI alw 
Inl 1M tllli .... unil IQ mukt CWIO;,. l/Ial I,. al· 
Innpli"X 10 j"1X 1M unil 1M P":JQII lumprring 
wil" il did "<>1 r;tTU1 .. addil/otlol probImu. 
WhtfI mudljl('ulions u" in,·obwt. 1M I«hni
dun IIw Ih .. uddilionu/ prohlrm of Iryinll 10 
_0;,. Ihe "UIU" of Ihe mudifOOlli ...... ond 
WMIM' if is 1M problem. 
~ Irulll 01 1M mlUlrr is Ihol ..... s;mp/y do 

nal "lI"/lhe rnpotUibililyoj xuorolllMng our 
_10 ...... rquipmcllllhol hm been modified or 
lom~ ... ,11 by unskilled If'CluliriullS. 

I 1m you, S«'OIId romp/tlinl hlI$ mml. 
Wlli/ .. I /("0'" <>1 no ''' .... 1ll1 .. t;K ~ulalion"· 
'IU;,.;,.,. ,,~I.., IU "d.·ju('(>ftS .. m ...... 11w1 if III,), 
lumpcr "'illl or modif)' Q prodw/ ,,,, .... pui, 
""ullts ul IItt stlln ~fQ('j/ily for such prudWI 
,,'ill bt f,rt'Vltr III"" IliUM ,~"I!d f()l" Of II.., 
prodlXlS. I do ftc/lhis ,''l/ormatiol! should tw 
mutk 1;"0"'" 10 ("QIl$umcrs. 

H't Q .... C'OI'ISKkring Illis ptoblrm and in all 
likelihood .... will i~1 Illis i'l/ormulion in our 
o"'ntr s monuul or 0" III .. .. lI,ronl)· Cfud lite 
nut lim. il is '''pri",ffl. I" Ihis mann.., . ..... ron 
hopdu/ly "l'Oid IUlur .. inslortrel' 01 roru'um~r 
dl$sulis/lIClion. 

DOSt. BASIC 

Louis C. N"um<lnn 
S/tifl Allor .... y 

Tandy Corporali<m 

Here ', how 10 AUTO LOAI) a BASIC" pro' 
Iltam fwm Rad io Sha,k' ~ I>OS. Enltl 
TkSOOS ' DEBUG' utilily . T)"Ilt D6f1OO 
(enln); I() di ~pla)' memory Iocalion. 10 Kf«n. 
T)"J1t M6800 t~p;I«l; and enta Iht folla"'inK 
mao;hine code eu".11)" ~ !>hown: 

f>t!OJ. 11 01' '''' ~l I~ 00 II 1< ~8 111'" ~HtJ l" 

<."9 II 

4 1 lJ 
""~ ~"OO ~>~> UlJ ~ DWO ~ I ' O 

!.lOA 

kemembC"T 10 Ul>/: Iht ~pace bar 10 int:rtmcnl 
10 the nC.~1 localion. Ar,a .he OA al location 
6BJF i. 1)"Jltd. prt!>!i (enta) and Ihen I)'PC 
G4(21) lentn) 10 rnurn 10 DOS REAI)Y . Type 
TAPEl>ISK (emenand SiI,'C the follo"'in, po-o· 
"am: 

• t" MI_~t.lIo.It:~",:"fIII(l)""l' ~~.., 
! t. .... "I1''''' •• n Iq UOS U "'Ill". 

You no'" have a CMI) filt proKram caUed 
MENUE/ C .... O " 'hich " 'hen ue.:""fd "i" 
[x)s·s 'AUTO ' command " 'illlQad ·BASIC'. 
.'iC'I numbe! of files 10 3 Idcfaul! ,·a llle'). seI 

memory ~ilc 10 muimum (default ~aluel. and 
RUN a BASIC prOjram ,ailed "MENUE". 

The BASIC program "MENUE" may be 
any proglam plevioudy nnd u ~i nll 
"MENUE" as ils fibpccor it ma y bean actual 
diskl.'lle .. MENUE-· " 'ilh pro&ram choien 
l;loItd. [f)·ou ha"e a dedicaltd di sknleand "" ish 

10 aUlO UCCUlt 50mc othl.'l" filespec. Ihen 
modif)' mmlOfy Iocalions 6839 10 6830 10 
ron"in )"OUI own Ih'c charact('f fi1~pcc . FOI 

(...amp!.c HEX 41) .. M . 4~ ~ E, olE - N. j ~ .. U. 
and'~ " E. INVEN " 'ould be 49 4E S6 4S olE . 

G oryAI(orn 
Ttm/N. Al 

Avert Disaster 

I .. ork full "'lime as a Pf~ramlm1'/anal)· :;.t al 
a larllt firm . I ha"e ne,·ft "'rillen 10 a magazine 
before. bUI I no' i ..... a J'l"otI.3ltI in )"ou. maga 
zinc ... ·hkh <.>Quid ,aul>/: financial di~tn. (,",11 

if usc'd as ",·rillcn. Thi, is thc program in the ar 
lick "I'a~sin& Ihe Plale··. " 'hieh appeared in 
lhe February ;"'IX. 

I ha"e 1",'0 SUIllCMiofl! for anyone ,,'110 i~ 
Ihinkin, of usillf! Ihi. PfOiram : 

I. [n .. elOd of n"a~i nlla .. " 'eek', dala. keep a 
!q)iIfatc lapt for each ... ·eek. and j,3,'e Ihe data 
t"i~ on tach lape . In Ihe unlikcl}' C"ent Ihal 
both selsor la~t week'sdata are bad. you (an al 
lnlol pick up flOm Ihe " 'eek t>o:forc . 

2 . Unless )"OU ha"c a prinler. and ha,'e ad· 
jUsted this prOg. am 10 prinl all delail informa· 
lioo). don'l Ihro ... · a ... ·ay the boob! Keep lhem 
up as u>ual. ju .. in ~a~ . 

Finally. if you a.c IOin81o <.'()mpultri/C an}', 
thin, be)'ond Ihe hou'>Chold budKI.'I. it ba Mood 
idea to ~ho'" your p' 08ram, 10 3 profC'S~iona! 
accountant or husinC'Ss con,uliant . 

Jim Slut·t 
IC' hu<" C1oull. MI 

Mis'Guide'd 

FifSI of all. I , 'el")' rn""h appreciale Ihe 
p(»iti, 'c fc,·ie ... of In )' publ ication. "Cuill .. w 
TRS-SO I'l/Qrmolion." undtT ki~'al Publica · 
lions II . 8OMIC"0NJI1fp"lill(. F<:brUMY 11110. p. 

" Al Ihe >arne lime, 110""("'0'('1". )·ou can unlk, · 
Sland m)' diSllO-' Ihal Ihis ,("'0',",' quottd Ihe 
"'fon~ pritt fort he "Guilk." wilh a to.. price 
bookkl .,uo.:h a~lhi, I'm surc)'Uu can '«< the im· 
portance of a"uidinl e~"a prOl."'Cl>~in~ ,ICP' . 
lime and COM ~ . 

The "Guidt" in faC"! sclls for: 
I Cop)' S2.80plu~ . SO I'!rnla&~and handl ing 

(S I .SO Airmail . if 0'· ... '>1;"') 

210 \I copies S2.75 each 
1010 50 ropics SI.'lO each 

\I'lu\ 20" .• poslage. if u,'er",a,' 
B), Ihe ,,·a)·. 00 one h3' e'er ret urned a 

"Guide" for a refund. Thank )·o u fOf your 
~oopcration. 

New Column ? 

F. E. II .... ""...' 
Oak Purk Atl 

I am " 'ritiItJlIO a, k thai you ronsidtT a nl· .... 
column for YOUI nt>o. 80 Micronmt"uli~ 

magazine . 
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While your maaari~ quite ri&hlly <;ata~ to Paid fo r Itself 80 Skywatch 
the many individuals who o ... ·n a MoOd I. a 
110 ... irIJ num ber of other pcrson~ lik .. mysdf 
are inv~illl in Radio Shack's nC\f>' TRS-IIO I jUM cannot let another day gc by ... 'ithout Fairborn Univasily is a velY moo:Iest affair 
Modd II. and o«d some way to rqularly rll· ... ·ritina 10 )'OI,Iaboul)'01,1r ""' micTooompulin8 dt'voted 10 photO<'lectric obsn"\'ation~ of ,·ari. 
press lheir findings. magaziM. I can say .... ill1oul a doubl.lhal your "b'" stan. lunar occultations. nc. A TRS-80 is 

I fed Ihat 80 Mi<nxt>mpur;n, has I r~n· maaaziM is lhe bo.$.t Around for T RS.ao u~. intafacrd 10 lhe pholomaa for realtinx data 
sibitily 10 lhae ~w TRS-IIO ownas ..... 1>0 are Your firs.t issuc ans ... ·aro 1"''0 qutSlions I roI~ion and for dala .. nalysis such a~ cal· 
mOSI li kely Model I O""IlerS 100, 10 provide a ha"" h .. d for .. )· .. ar. Your l«Ond issuc r .... l)' CUlalintl ulinctions. I"",al siderul lime:. nco 
column in ",1'1,.,1\ sofl ... ·arecan.,., "dUlled .. nd bI ..... my mind. II d .. ued up Ihree problans P .... ll.aps OIl\a TRS·8() o ... 'n~ al.!.o u"" Ihar 
programminl rOUli~ can .,., shared. I',· .. bttn h""i n, ,,';Ih my disk systan . TRS·80 in amonomically relalC'd iIC'li'itin? If 

John I. Spody In my mind. your magazin .. ha~ alrHd)' paid ~. I ... ould ,· .. ry much lik .. 10 hear from yO\! . 
SftJII/r, U'A for ilself"';lh I .. oissun. and I hav .. lat mo~ 10 RU$Sv..~1 

com .. ! Fu;rOOrn Unj,~n;ly 
W"Ufl' (urrrnlly ronsidt'ring Q rttu/IZT Modtl If Dflvid R. LilpIQ"'" 1147 Folk Rood 
rofumn.-EdJ WOt'tT.ft ...... MA FoirbQrn. OH 

10 DEBUg 
KWICer Index Ho ... 'C"· ..... if you include: Ih .. timc it ha,'" bern confu\.ed by Ihi~ . and In me 

lakn 10 $Of! the namn bdOl" )'OU can ranirld rtlldn1.thallhey ar .. .. cl~ to 
print your ~""Is , lhe G;ilac'\'" Soflwarc call me: at home .. it h qUnl ions 01 c~ri. 

I hav .. diS«l"n-ed thaI thne ate t ... ·o Inc . Mai l/!'jk;~ much fa!.! .... than ;my rtcaticn~ on any of my ankles. 
=or5ln the Disk BASIC I;s.tint of my of I~ oth .... programs. TI!n-e " also a C}f>nnis Ki'1Z 
KWIC InGox prOiranl publilohcd in the , .. " to the program availabl .. from Raxbury. VT 
March 1980 iMuc of (JQ Mkrr7romput· Gala<:1ic Soflwar .. thac ... ill no ... allo ... ' 
i~ . Lin .. 11 10 should read: )'ou to print up 10 six ~bcb lI;'fon, DIR Overwrile 

Thi s efrectivtly incr .. as .. s ,h, 
Ihroughput g . .. atly. Thi~ ..... hen coupled 

11 10 n : Will ~ TW THEN 1190 10 t~ fact thaI the pr"S,am is a1 ... ·ays I ran into a problem follo .... ing M~MS. 

. .. ady 10 prinl both an a1phabdical or Butl<'r~' ins.truction. in their EIlTAS:l.1 
ziprodc ~Sl. makes illhc rastnt mailing on Dilk article . SI .. p 19 $IY$. "Type 

Un .. I 160 should read: labci program for Lhe T RS-80 Model I Tapo:dis k ... Ihat gi,'es inSlru(1ion$to rc· 
Comput ..... spond to Ihe "T' proml'l. 

Galactic SOfl .... u .. has al'iO r clt'a5<'ti .. u",,, loadin, Tapedi.k . I>o ...... " .. r. 
1160 TC .. TC .. •• .. .. TW " .... sian oflhe Mail/ Fileprogrllm for the my machine c,~hed into Dd.ug .... 'hieh 

TRS·IIO MoOd II . Likclh .. Modd I , ...... .... as 51ill in memory ,,'· .. n though the [)CO. 

sion Ihis proeram is also al .... ays r .. ..dy 10 bUll (ofr)command had bo:o<'n .. xo:<:uted . 
I am SOIl)' 10 ha"e inoon''nli<"nced printlabcls in both alphabetical and lip Th .. TRSOOSmanual rn"vmmatd\ Iyp' 

~ou and your read .... s. code arGo •. Ho .... e"c •. Ihc Model l! ""r · inl OIR aft .. r OI:bUj (off) 10 a"oid Ihis 
r ha,'c also had SoC'o· .... al qUCSIion. sian ""ilI handle 2.500 names and ad · problan. Unfortunately Ihc EDTASM 

aboullhe brackn;n I~ PTOI1;url lis.tina ,_. has bttn 1TWJ,'ed by Program A LO Lhe 
for Invnlmatt Analysis. n.c, printer on R~ C.Fo .. '/t'r o'· .... lay area of manory and ;~ th .... efore 
... 'h,.,h I m~ the lillillJl o:Ioe!i not prim Pt","borouglr. NH ,,",'<:fWTiltcn by lhe Il IR command . 
the up arro .... (II but prints lhe brackn Msuming Ihc USCl"'5 machine: has 32 ... 
(J] irut .. ad. This is fairly common for or II10fcthe fi~ is tontO,'c lhe EDTAS:l.1 
many printers and sho" 'S up in many Re-video 10 mnnory s.taning al IIOOOH and 'c· 
prOl.alTl lis.tin,s. In...· .. il f,om thef .. . 

LtsJ~ E. Sparks Only four changl;!i are rcql.lir('\l ; 

Durirom. {lie In "R"CIX Video" CApril). my mind 
transformed II)'PC 7S4S2 inlegrated cit. 
cuit into ZS2 . "' '''OS' ... A" ... WI.lO""""",~J "UJI(IOO'''' 

Galactic Update PI~ mike tl>csc COIre<.:tion s: Afl .... LV [)( , ...... ' .ON Ao\Jr.., 

the subheadin," R"aloC Vidro" atlh .. In "' ........ 8 _ 00' )l ..... ~ 1110 ll(UiOOO':'(I 
bottom of page 54. chang .. all ... rer<'llCClo II) Itl ,llUlI' .Su.ir« .\ilJr .... 

Add '"" ' ''. " 1)", UI~ ,",,<'II" ' 
There may hav .. bttn $Ome: confusion from 2j2 10 Z41. 'n "<1'1 :'(I, ... ""',",'."" '" r-.1<'~ _ to< 

aboul my ankle in t~ f tb. issuc of (J() The plaled thlough hoi .. in Ih .... iring , l ' I)l AS"'CMtH'IIH'.~" ' H'!,"""" 
M;croro",pl"in~ concerning Lhe speed laYOUt also goes 24 1. a~ does lhe .. rro ... · 
orlhc GalilClk SOftwar ... lnc. MaiI/ Fi'" labd«l "Vidro Mi.";n," in Lhe K hcmal · 
program. As Slated in the atlic ... lhe Ie· ie. If you foUo ... 'ed lhe trace. you should GootJ Iud ... ·;Ih Iht nc"" maga/jllt:. 
lual prinlin, oflabds b)' this program is ha"" t:Onn«ted the " 'ire corrn",ly in th .. first iss~ " 'as <'Xl~II<mt. 
not as fas.t as samc of t~ O\.her pro· spit .. of t ..... la.,.,lin8 tr.or. W,."d,,/I KUPU5/iQ/( 
IIram~ o n t~ mar1r.ft . M, apoiOlies 10 readers .... ho may Do"'nt'fl Gro,'''. IL 
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ExponslOl"I 'nlarface - g.ves 
you' TRS·eo tr. dl!ok C6POlCtl) 
,I noeda.llndmuch, muc-J1 morel 

LOBO DRIVES' new family 01 d isk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you've developed 
for yourTRS·80· , LOBO DRIVES' selection 01 
readily available, software compatible drives 
permits you to expand your inventory, payroll, 
customer list, and accounts receivable liles as 
your business grows. 

And LOBO DRIVES brings you more ... a new 
plug-in expansion interface thai provides an 
easy way to add hardware enhancements, 
communications capabili ty, and programmable 
features . .. and it comes with the LOBO 
DRIVES famous 1 year, 100% parts/ labor 
warranty. 

Call or write IOf the complete LOBO DRIVES 
story. Find oul just how competitivelv priced a 
famitv of high capacity drives can be ... 

935 GamIno Det Sur Goleta. 
Gahlornia 93017. 
(805) 685·4546 

-CAN YOU REALLY AffORD 
TO PAY LESS7 · 

CAPACITY 

Quantity discounts available
Dealer inquiries invited 
,------------ ri»l 
I Yes, I want to know more about LOBO Drives I 
I 

and what they can do for my lRS-SO. Send me 
information on: I 

I 0 5 1/ 4-in. ftoppydr ive 0 8-in. WInchester hard I 
I 

disk, 10 Mbyte drive I 
o 8·in. floppy drive 0 OO!Jble densily 

I Single sided expansion interface I 
Double Sided 

I ... I 
I '-"' I I _ft. I 
I C<fy S~1. Zoo I 

.....~. 

1·_·.,.-,-1"10 I 
L-_____________ ...J 
• !lIS«) ., '_ ... ,'_ .... ~ at Ao<Ic> -..,l ...... c-.,. 
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for I esS. 
Speed. Copacity. 

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 TRS-BO ", Then 
match our price with theirs. Then 
decide which one is for you. 

Features 
• Vista oHers 102K byles to 

Radio Shack's B9K. ThaI's 13K 
more bytes per d rive for Vista . 

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

• Totally compatible w ith all available d isk operating 
systems . 

• Upgraded system. Increased storage and speed 
patch supplied at no Charge by Vista . 

• Drives are interchangeable for any location from 
Drive O- thru Drive 3 , 

• Immediate Delivery. 

• 120 Day WalTllnty 
PrIcea, 
Single Drive System .... . $395 
Two Drive System ......... $770 
Four Drive System ...... $1 450 

·IRS-eo .. . -.go......, ~_k'" Raooo SMcIc _lonely Ccmpon, 

TYPICAL CONFIGURATION 

""""'" 

Single Density Confi9uralion ( 1021< Byles) 

Vista Expansion Module 
THe expansion Module provides a double density modification 
to your current Radio Shack interlace that allows you to formal 
d iskettes in either sing le or double density. In double density 
formal. your Vista Drtve 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 d isk drives in con
junc tion with our Expansion Module .' For a demonstration on 
your system call TOLl·FREE 8()().854-8017 
Price $239.00 (ncluOes all h3t0ware and soITwa ' l) 

' ~sla cannot guarantee Radio Snac ll of/ves 10 opefiile 100"'" 111 double _ .. 
T .... VIti. Comptl l. r Company 1401 Borchard Slree • • Sanla Ana . CalifornIa 92705 . 71 4/953-0523 
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Is Better. 
Expandable storage. Greater Versatility. 

The Vista Model 11* Disk Expansion 
System provides one, two or /~=.~ 
three drives, and adds 
up to 1.5 million bytes 
of storage. 
You say you want more disk SIOf
age, more programming versati l-
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 
1.5 million bytes of on-line stor
age to your system. Buy only 
what you need now. As you r 
needs grow, you can continue to 
expand your capacity by adding 
another drive. It's thai simple. 
But the best part we've saved for 
last. The price. Irs cheaper than 
Radio Shack, yet our Model II will do 
everything Radio Shack's expan
sion system can do. The only differ
ence is our Model II wi ll keep on WOI'"king long 
aher most others have stopped. That's why we are justifiably 
proud 01 our product"s high reliability. And our l2O-daywarranty. Actually , it's 
not hard to stand behind a product - 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 DELIVERY. 
--------------------------;====;~==,,~=I 

- ~~~ I =_'_' ___ SlATE _ ZIP __ =;:7~=T D eoo. ~ ___ -+ _ _ _ -j _ ___ 1 
TELEPIiONE I 0 IoIO.SWI CHNIGE 0 _ N.ERICAoAD VISA ~. --- -+- ---j--- - I 
OPTIONAl CARONO _ _ __ _ ___ _ 

COMPilHY A,F'F1l .... TION EXPlAAllCIfI DA,TE 

nn ' ___ ___ _____ ~CARO~E ______ _ 

IN'fENDfD oV'PlIC\TIQN ______ _ 

- -------- - ", .. ,,"" ----- --

C.1iI. ReI . .cId 6% 

P .. ·UNI~8nd 

($5.00 Ups · 
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VPI Hands-on Workshop 

TIM: chmIiRry departmefll of the' Vir&in~ 
PoI)1«hnic Inuitute and Slue Uni"nsity. 
Blacbbura. VA will be offl:Jinl a worbhop to 
teach users h.o ... ' to inttrf~ and UKthc TRS-«l 
in imHummtDtion and automation systems. 
The " 'orkshop will be hd<! June 23- 27. 

Tbc pl'ogJlIm " 'ill emphasize partkipalion by 
$Iudem~ in dni,ninl intedacina and mM
hands-<ln learnin,. 

For r".,her information oonlloCl Dr. Linda 
Ltfrrl at the Institute (703) 961·32-4 1. 

News ror VTOS Users 

If you arc currcmly runninl, or interested in 
runnin, undn lhoe VTOS Operatilll Splem. 
Vinual Tcdmoiosy. Inc . Dallas, TX would like 
to brin, up 1,.'0 pau:lln: 

1 1 1o~_"""_ ~·"'","",_< __ f2_ 11", 

~~lio ;,: 
PAIIOI S Y!iOISYlUI\'UAIlAJ _ _ 

x·o .. ' _oo n",.., ,.,.. ....., _ ,...., .... ~ .... -" R_ ' ) - 11 .. 
• _ ...... _ "'."" .!>l. ": 
PAIOI s\'\I)ISy S .• \1::fAIV.I ....... _ 
X·_ ' · CDfO" 
X" " I'O' ~UO J I 01 007H 'l." 0\) l HolH.'l 

[n addition Vinual has three Mw p'oducts 
for the Radio Shack TRS-80 Model I l.,..-e! I[ 
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microoompo.l\eJ system; the vros 3. 1 Opcr. 
atina S)'Uem, the vros l. 1 Rdermce Manual, 
and the vros l.1 System Kernd. 

VIOS 3, 1 contains modirocationli 10 lhe 
FORMAT, BACKUP, and. CHAIN IIlililies 
ll1at PfO,-Kk belter sm;ia for sin~ dri~ IISeI"S 

and imPfO~emcTIIS w the PATCH IItilit y. ",",' 
MEMORY ami ALLOC command~ yidd 
faster mnnory and disk rcsoura man.,mlall . 

Combined "'itll thc5e are ke)'boIrd and 
printer speed buffeo whil:h ertabk )'0\110 t )'p:' 

wad of the 5y$(em "';lho11t missilll key· 
5(rokQ. 

l1Ie VTOS 3. 1 Rdn-mox Manual coolaiM 
t he detailed functionina of each command and 
abo Pfov>dn an inli1Jhl into Ille theory of 
operation. 

The vros 3.1 System Kemd contains all of 
t he file maintennce fllrililics required by an u· 
5C'ItIbly lanlllqe PfOVlin wilhollt operatinl 
sy$(em IItililies. 1M VTOS 3.1 S)'SIem Kn-nel i~ 
a~ailable to software "'e"don, under a liun~ 
qreemenl, 10 be us.ed IS lhedi$lriblltion media 
fOllhe ... mdor's o",'n ~flware , 

Reader ServM:e ... 179. 

Waltham MA 

An yone interested in lCllnina more abolll 
the EUllon Slrinn Floppy i$ in~iled 10 
Ihe fir5( Ea>t CoaSI ESFOA " 'orhhop, Sal · 
urday. May 31 al Micro Communif;alion) , 80 
Bacon St., Wahhlm MA. UnilS a"lilable for 
hands·on eKp",ien~e ; refreshmenl li I~ail · 

able. Worhhop will run from 10 to 6. Phone 
(617) 899·8111 fOT morc dClail \ or dirtt· 
lions. 

Centronics Walk..(n Senice 

CtntrOrlics Dala Computer Corporuion of 
Hudson, Nil " 'iI! offer MOplion by September 
1981 of 21 Cent ronics §CIvict <:mten in the 
U.S. ""hercCmtronics d istributors, dcalersand 
printer o,,'nnscan leturn lheir machillC5to the 
tocaJ ser"iocc cmter for repair or routine 
mainlcn~, raroo Ihan callinl for a serviocc 
·'hollSC-call"". 

x.·co U.S. Iocarions now h.ave Ihis serviocc. 
They arc Iocaled in Woburn. MA: Philadel . 
phia, PA: Chic~, IL: Dallas, TX; Sunnyvlk. 
CA; Costa Mesa, CA; and Hudson, NH . 

1M rompany's walk-in ser>i« wiUrepair or 
~epl.att a machine within fi"e working days. 
wilh piorily rocr,.ice avail.ble if nceded. The 
walk-in service "ill r.a,.~ CUSlomcn 30 percenl 
00 the .qular Cattronics service vi~it or oon· 
tra<;!. 

Data Base Syslem 

V. R. Data Corporuion, Folcroft. PA. has 
announced I new Entl Base System for the 
TRS-80. Clalomizcd records can contain UplO 
25 usn«fincd "ariable lcnlth fldds ilI!d up 10 
2!0 chara<;!ers per record . 

1M sy$(em mainlailU a dictionary of lhe 
fodds ilI!d their ChiracleriMM:1 and manipula.ta 
any record by its flC'ld name. 

FIdd ch.alllcs an be appl~ 00 illdi,idull 
flClds or Imerically 10the file . Records can abo 
be linked inl0 a Iovicll "family" of reroo-ds 
regardless of their physkalloulion on Ihe file 
or order of ~realion . 

Reponscan be Pfinted in eilher horilOl11ai or 
"mica] formlls. 

This fOllr prOlram BASIC system reqlli'l:!> a 
Model I with 48K, I minimllm of two disk 
driVC$ and a line printer . Proa.rams ate also 
a"ailable for Model 11 II 950 .mJrds per 
diskene. 

Reader Service ... 161. 

a.Udren·s Computer Camp 

Dr, Michael Zabiru.ki, Profcuor al Fail flC'ld 
Un;'·crsity. ", iJlbe dir~illlin ()\'emi&ht sum· 
mer camp in Moodus . CN for ilia 1()- 17 w!Jere 
lhe main aeti~ity will be compuleo. 

Jllnt" 19tO July 4 smlligroup instruction " 'iIl 
be offered 10 campen on TRS-80 comPUICl"S. 

The rm'wional facilities o f lhe Grand View 
Ladle include swim mini and tennis. 

Contlct Michael Za binski, PhD. al 
203·79S·'ilO69or wrile Computer Camp. Grand 
View Lodle, 80~ 22. Moodus, CN 06469. 



£·z 4»cJu A~",bly 

Tap" for Easy Loading 

The E·Z Loader tape d.iJjtizer developed by 
Dive Milkr and P.ul GotI.r. aecomplishes three 
ILSbailitaito rdiabk (apt 1oIdin&, II OUlpUU 
conSIant lew! pulsa. r:Ym if the input pulses 
are varied, fllCililat in, payback. II elimilUltes 
double trigmn. by the computa on the same 
pulse, which (.alit.tn lo.Idiqouui<kupes. 1\ 
only "looks" for a pulse when one is supposed 
to be present ..... h ich hdps prevent false triua· 
ina of !he eomp!Jta on noise pulses thay m.y be 
on the t&pc. 

--
£·z LlJINhr Of('Ui/ 

Packq< Integrates 
Mod" U Applications 

For the fllSt lime. I systan is available for 
the: TJlS..IO Modd 11 U5tf thll completely inte· 
&flies Ipplkaiion dev~t all the WI)' 

from a professional OpCntin, system IhrOlJlh 
databax manqcmml and docuJncntllJon. 
The pKkq;e, called the Adv&n«d Application 
Development S)'SIan. is brina offaed by tllc 
Soft_re Firm, III( .. Denver, CO. 

In I,I$C for several years on othn Z-80 based 
J)Slans. t his development systan has reduced 
'veraae devdoprncnt lime b), ovtf ~. With 
lhe new packqe no modirlCations are required 
10 the Modd II . 

Device ii"rIdc:";,.~, .... "".~. is included in tile de· 
sign. which pl'Ill), expand.5 the l\ardware op· 
tions .vailable for the Model II by pra.-idilll 
for straialllforward incorporlliorl of do:"ica 
thai Radio Shack docs not support. sur;h as 
s.pin"'Tilers. addilional terminals. speo..ial k~· 
boards. line prinlen. plotters, etc. 

The packaat toSls S~9$ for the Operating 
System. Dalarna5ler, Monitor. Bas.i<; and 
Saip( . Other componmts are individually 
""",,. 

Reader Savitt ... ]1] 

Reference for Educators 

The TRS-80 MinTxomptllrr SoIU'CdJook/tY 
Edwt:G1tY$. a compnhensive ,uidc: to the lIXof 
microcomputen as I medium and an objea of 
inSITuc:tion in the clusroom. and as • tool for 
the Khool .dmini~tr.tion, is available frtt 
f /Om Radio Shack . 

The booklet br~n)' describes the liM' of Ihe 
microcomputer in the d.as.sroom wid provides 
,uido:tinn ror sel«tin, • system based on po. 
tential applicaIi0n5. CO$IS. iioCfVice. rdiabilit), 
and courKWlTe. 

Reader Service ... 172 

Orruit boards and complete assembly in · From CP 1M to CP 1M 2 
stT\lCtiOM arc .... ail.ble for 16.00. 

Reader Scrviet: ... 182. 

General Ledger System 

The Gmeral Lcda:er System for the TRS-80 
Model II is now .vailable from Taranlo and 
A!.KIciates. San Rafael. CA. 

This systan fell.ures unlimited inh~t rlln, 
• ycar-to-yur comparison on Ihe i~ SlIle· 
menl and the balance sheet. &ea)unt trlllSlC' 

lion $Ummary leportS '-'P to I full ~If and the 
lulomatic postin, of retained caminp 10.un· 
defined &ea)unu. 

The company asks customers 10 fiU oul • 
questionnai le lbouttheir need$ so thaI the sys· 
tem will fit specifl( business requinments. 

The Gmcral Led,er Sytem is .vailable for 
S2-49.93. 

Reader Service ... 16J 

Lifeboat Associales. New York. NY, i~ now 
offen", CP /M 2.0 for TRS-IO Model II com· 
putcn. II makes il poUibie 10 run the cristin, 
CP/ M proarams for busiroesslCCOuntin" word 
procts.sin,. seielllifl( and spedal appIicllion 
proanmmi", on the new TRS-80 Modtlll. 

Tbc entire syslan ....nh complete documtflli' 
tion costs SI1O. 

Reado:r Scrvi« ... ] 61 

Model II Complier> 
Developed by Microsoft 

Micr~fl. Bellevue, WA. is annovnci", 
TRSDQS.compatible versions of their COBOL 
and BAS]C compilers for IheTRS-80Modelll. 
TM company is the author of Radio Shack' , 
BASICs. and complete line of sys tml software 
for 8aIO. Z80 and lhe new ]6-bi\ microproces· 
~. 

The COBOL-IO compiler is an ANSI·7. im· 
picmmlation of COBOL, fl'llurin, complete 
interlC1i"e Stl"CtI"l handlina capability w ina 
ACCEPT and D]SPLA Y and has indued and 
rdllive files . The BASIC compiler produ«s 
hi&hly oprimiud object cock thll runs ) - ]0 

times flSler than inlCf'j)reted BASIC prOPIlTlS 
and is aiso ,,·ail.bIt in . ''a'~ fOf lhe TRS-tIO 
Modd I computer . 

Tbc BASIC compiler is priced II 539'; ttl( 
COBOL-IO al S1W. 

Reader Service ... 16~ 

~ Leasing Avallable 

Radio Shld has annou~ that il i. now 
pouibk to lease. TRS-80 Model II . A.tA 
Financial Corporliion is offenn, I J6.month 
lease. preoedcd by a 9(ktIY ... ·arrant)' period. 

Accordina to Viet: President Riclwd W. 
Cr«. of AaA Financial. "The t!'\lt least allows 
Ihe cu.stomer 10 pi)' only for thl: u!oC of the 
equipment. Paymenu do not apply towarm 
owncr:ship of the system. and customers have 
no obliption \0 buy 11 the end of lhe leax 
lerm. 

Funher information on leasina • TRS-80 
MOOd II is ,,·.ilable f/Om panicipalinl Radio 
Shack Mores . nd deal=. and R.dio Shack 
Comj)'Uter Centen. and from AaA Financial 
Corporllion. Fon Wonh, TX 16102. 

New Numeric Key Pad 

Microcompuler Tcchnoloay Inc .. West· 
minster. CA, has announced a IMc-y nu' 
merical ke)' '*' kil for the TRS-30. Keys in · 
dude V Ihru 9. H.I/ ). ( . ). backspace and enlCf 

'''. Reader Sm'ict- ... 18-4 
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fONEWS 

TRSe80 Converts to 
Duplex ASCII Tenninal 

~com !)ata Company. Galland. TX, tla.sa 
prosram avail.bIe- ... ·hid! will allow a TRS·80 
computet to be used as a full dupkx ASCII let· 
minal. 
~ program. called TERM80 is "TiUnI in 

lrId II BASIC. and loads I machine lan,uage 
proJl'IIm for terminal opeJilIion. II is ,,·ail.bIc 
on minidiskeue 1OI;lh ~ imlfuctions foc 
S24.95. 

Reader ~r ... ice .... J 66 

Modd II Word Processor 

WoniMqic II. by CaiData Sy)lo:m~, San 
Dieto. CA. is :I word prooeMOr daia,ned 
5pCdflCaily for tnt TRS-80 MOOd II . II has 
lotal TRS-80fLkcompatibilit y, full tunOf con· 
troI., full edit ~bi1iIY. pqilll , printinl. 
ctnltrinl •• utomatk lt1\Cfation of a labk of 
contents, etc. 

CalData Systnns is askina 1100 for the .... ord 
processor witll iu manual . TM manual ii 
avail.ble loq)Nalcly for SIOO. 

Reader Servia .... 118 

Video Screen Filters 

An oprical filler thaI climinau: .. [lie: Ilsr!: on 
video screens and ulmdslhe life of C RT tuMs 
is .... ailable from Sun·f'kx Co. I....., .• San 
Rafael. CA. There is no lou of .noIlltion and 
11M: entire "ideo display remains in "jew ~ 
the mltr K in pia«. 

l1Ie pritt of the filler is 522.50. 
Raader X r";ce.,. lSI 

Sun-Flu Vifko filltr 

Spikes " Hosh Reduced 

EIe<:1ronil: Specialius' loc .• Nuil: k, MA, an· 
nounced Super IM>lalor to turb dmrkaJ prob· 
krlu such a!. po ... ·er line spikes. sur,es, noilb 
and hasll. The dt"\li~ is intended 10 pore"ent 
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probkms "'",III crashes. memory loss and 
a1ilcoo. 

The Super Isolator Modd ISO·) sdls for 
S8!.'H. 

ReMkr Stn·;.c .... IS3 

EIf"CI,..".k Iso/IlltX IN" C" ,S Htl$1t 

10 Additional Megab)1es 

lobo Dri"es. 1m., GoIetl. CA. has IlIr« 
nt"'· 10 Mcpb),e Wincllester 1«lInolO&)" liard 
disk memor y systcmS; oneeacll for the TRS-30. 
Apple and 11K S-loo. 

The Lobo Modd 71 10T, A, Sprovidna way 
to add 10 Mqabytcs o f lliall ,pm.! m....,; 

Slor •. 
Quantity ~ bqin 11 14m " ' illl ~oIulTlC' 

di~ts a,·.ilable to dtalen . 
R9der s.m.·ice .... 176 

Program to Correct 
Cassette Volume Levels 

The Verir~ . a pro&,am I"ai lable flom Wolf 
and Associattj;. La Crcscmla. CA. is desisned 
10 corrC"C1 "oIume lC"'d for loading a pre' 
rKOlded CUK1le. 10 indicale the ro rrm 
"oIume fOI playback on Cuse11rl> )"Ou lapo: 
)'Oundf and to lest lhe qualil)' of a blank 
Cas..t1.te. 

Wolf and iUMx:ialn arc sdlin, Ihi' padllJle 
for SI4.9!. 

Reader Ser"'it.~ .... 113 

Keyed Access and 
Spooling I'acilily 

T",'o ne'" packl&t$ by Automilled Resource 
MillII&f:lTlnlt Inc .. Ir,·int. CA. are on lhe 
malket . 

KFS-30 is I subroutine "1Ii1:11 can be incor · 
poraled in an application program 10 pro"ide 
keyed and !oeqUotnlial acttSIi to multiple fila 
.... ithin the TRSOOS. The packlljealso irK"ludcs 
a utility pro,ram for file maintenaoce and a 
demonstration provam. This disk package 
a)Sl.S 149.95. 

LPSPOOL, a t ... ·o-disk package. is a line 

printer spoolint facilit y for the TRS-80 Modd 
I . It peTmin wno;urrent print; .... in the fore · 
"ound ... ·lIik normal TRSOOS operation ron· 
tin...." in the ba<;kgr"und. Automated RcsourCl: 
Manllemmt Inc. i ~ cMr,in, S39.95 (or 
LPSPOOL in either tlK 12K or 43K ,·enion . 

ReMkr Sen·;.c .... 115 

Aids for Data Enlry 

The Univtt'sal Data Ent ry System. by tile 
s.,ftware Store. Marquette, MI. aids Operalors 
"f CP/ M ,)·stem~ in efr.dent and accurare 
dala enlry. Featurn include "alidation pro
cedures to impro,·c dal~ quality and duplica· 
tion of fidd items to eliminate repet iti"e en· 
tries . 

The I"" pr",ram system i. ",iced It $195. 
Reada' Scr~ke .... In 

MOD II Softwa .. 

Small B~nffl5ystem~GIOUp hasc"n"ened 
its mou 5UCCC!io!>ful TRS-30 MOD I wf''''are 
prOjrams f"r u§e ...... the TRS-30 MOD 11 sys
tem. 

Accounts Payabk. A.c<.:ount . Reu-jvable. 
Gtntt'al Ledger. Pa~ron and ()em aJ Bining are 
available for tile one disk U~ . f ortlle , ... " disk 
u§er. "'·c ha~e AI R cooldi natfld '" GL, A/ Pro, 
ordinlltd 10 GI. , and 1>.1.)'1011 coordinaled 10 
GI. , and an e~panded Oc-ntal Billint . 

Reader Sen'il:e .... 160 

Floppy Saver 

Floppy S ..... er, a reinforcing nnt dc'lignccl t" 
lengthen ,he life of mini-di sh. pte"ent5 
damage to the center hole by the ciampini hub 
and ' Olating spindle . SocII darnilgC n .n ca~ 
loss of the data and the disk . 

~loppy Sa"er is ma<k a 7·mil ( .007) m)'lar 
" 'ilh paper·pr(l\med SUpel" adhai"e backin, . 
The rinas are punched on a s~al steel die " ; Ih 
a tolerance not e~CC"cdin, .OCIO! incha . The 
Aoppy Sa,·tt' i. installed " 'itll 11K speci .. 1 lO<>! 
pro"ided and in many C1UCS can resurr«t 
damaged mini-di'ks. 

Floppy Sa~t1" i ... ui lable from Tn·Sta, C", · 
poration. Grand Junction, CO in a kit of 2!i 
nnp for $14.95. 

Read("\" Scr"icc .... 169. 

--
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Rjn~s I", Hoppy SQ,·j~t 



MICROSOFT 
ANDTRS·80~ MODEL II. 
RUNNING THE SHOW. 

lRS·eo t..iock. II IS <K:>.gncd for 
professoanal bus 00S8 walloos 
Your u't,mategoallor you, Model l! 
'SPfQb3b1ya'asl t\lmlo.CYs~em lhaI S 
NSylouseaodeasyloexpand TOget 
t ro you need dcpendatlle t\(!Xlb'e 
S'ysl9m tottv.alO low," ,Ie the programs 
Illdl run t~ whole sW.)W 

tA,erOlOft'sCOBOl-80 BOd BASIC 
COfOPI tlfS are now ava' abte ill 
v(>flllOM IlIly compah~ w Ih Mooet 
'I TRSOOS You can have e ther 01 
lheae urllVer$ally POQU,,ar PrOOflm-
m ng languages p4us. 11M advantages 
01 acornPl r laslOf executIOn limes 
oompac:l ex ulab'e cOde tecur,ry 
fOf yo..,.. pt"ograrns 

With M crOtOft'SCOtIlPI'edaoguagos 
you~acompieleprogramOeo.~ 
mf'Ol system Inc1udll"IQ our standard 
p"IACR0-80 Assembler and lINK·80 
Link ng L09deI Your COIT'II)I IOO 
programs are re~table moou 
thai CB-" be hnked to eoi..h oUw>r at 
loZ801W.e "'b;y anglJaQesubfouM* 

COMIL-8O Ca tttpI .... 
MICrosoft .COBOL..ao IS a~ ANSI

l4 slano&rd C08Ol11lA1 Mipp()(1s lOCh 
advanced Qata man ~ulato(W'l ~ 
as <::OJIPUTE INSPECT STRING, 
.. N$TRING. and SEARCH. P,lIS1hree
dl !'fIEtM~oo arrays, full COPY facl;, ty. 
compour'ld and abbf8\lIBted c;:ondtll(lflS 
. 'leI Wl oClh onill packi'd OOClmal lormat 
Ihdl SRV8800 maasSlOfBgeb)ta"much 
85 4 In ao(MIOfl to Se<UJ'lflha! and 
Ae:alN81"95 COBOL ptO'll'des 
100000XOO f,l{18 aBOMIlQ r. rcls 10 be 
roll,cvedwtha '5eI.~,IK>dk.ey 
nstead of a r€'COld ~rrilef 
hu l·nM.1 i\·c :--Crl'Cn Handl iAg MO!iI 
M' ness aPOl calIOn' reQUire mach,ne 
ntOfilchOI\ lor!Talled 8Ct~dI~avs 

al\lJ ttlt aboloty 10 ,ni8rl and delel8 
nl.)rmahon ilh the rndCtlll t: prompts 
lheuser TtleCOBQl ACCEPTI 
DISPlAY verbs art' unotemonled l ew 
rhispu·~ ·lo 01 SP\.AY fOfmallcd 
screens and ACCEPT OJ)C(atOr inout 

ClIAIX and ~ahon Idea 
for tncl'\\.l-dmlcn ilppt,caloan orogr'ilmS 
I~ COOOl-80 S CHAIN ICillI.nc. ~'Vi lh 

Q-tA!N COl"1t~ IS IramlCf(OO IrOm 
lhe mer'IU prognvn 10 any eliocutaOle 
module as soeoltt>d at runtllnC 
COBOl·eo altO $Upports Segment. 
hootomake max,mumuseof memory 
when large pr rams a.e E).ecut·ng 

.ASlCCa ........ 
The M crOlOf1 BASIC Compoler has 

the last8lt e .. ecuhon IIff'I8I of any 
BASIC avalable. II IS language c:orn
pat,b/e wolh me Modol " s Interpreter 
so you can .rrte and test your Plogram8 
... ng the Inl&rPo'etcr. then comPlkJ 
them l or 8CCUfC ~o«tg(I and ethctCflt 
Eliccut,on 

, ... '" 11\.'1( Fl"Hlure<o In add hon 
10 those langlJ8C.le feutures prol/Wed 
w, th the Int('rpreter tile BASIC com
p IOf &upports al: tile ·a:CSlleeturcs 
of M ,oO$Ofl BASIC 5 t. \VHllE con
d'tlOOBlltaTernent CAlllongV8f,able 
names. and ANSI compel,b IIty P1U$ 
the ler has doub e pt'€CIMOO 
Iranscendeotallunc'I,ooslSIN. COS. 
TAN. ATN lOO, EXP. $OR: 

"-ccurr Besodes bcino an IndI~ 
~csystcrn so«wa'8 1001 fa( devetoo-
11'19 your (MOO uttl' fiOS and aoollcat'on 
prograrrs.lhC BASlCcomPt~rlsldoal 
lor prOdUClO9 programs lor r~ e 
The mach necodefOt any(l~oc.altOn 
program may bo p&.tced on a d,ski'lle 
ROM or olhCf mcd a b\Jl lt1e BASIC 
source PfOgr'dm ooed not be d'stfl~ 
ut~. Thus ltv> offgma! apP!tCliltOn 
progrllm I' prolected from unau~hO
nzecle tfJn\llon 

• 110 I 4· ... 1{ j4',J I . .IJ.:t&H(l'1tI 
• "'<D1' LOO1I(); La H...I.I'\I 
• "'tlO'!8 ACID ~ 
• ""(Q!t ACID ~ 
• ""Ole'" LO CI'toII1. 
• "'Oli!O' oct HI.. 
• ""!XH UJ At 
• "-"OOI!J ..,., FO 
• ~1 LO l4 "' .-

ON) '" 
"' H' LO lIN) " 

......................... 
{)ptlmi:trd \tochmc("uM Comotled 
BASIC programs Ilfe fasl and com
oac1 d to extensIVe OOIII'TMzaIIOnS 
perfOrmed du(l(tg oofT'p,lalion 
1. Expres5l00S aro rGOfdered to 
m nlm'le temporary stOtagc end 
el m nato common S"be)cpr88l5l0flS 
a. eonSlants BfO 10!dOd wher8\leJ 
POlS ble 3. ~hOIe oph mlZattOf'lS 
areoerlomw>d 4. Thecooo OOOI'Of 
's IPmp!ate d.,Ym allCMing opt ma 
!tCqUCtlC8S 10 be gonefated fOr 1M 
mos1 00f'M'I00 Y u58d operahons 
I . Sl ing opfIrShon5 and oarb9qe 
Co.lACtoOn a.e e..x lremety 'ast 

Gel ~1Cr05011 BASIC Compl or Of 
MICfOlOlt COBQt-80 and get serIOUS 
WIth yOU' Modt .. 1 I; Allor a I whO s 
runmng ttl iS show'? 

,.,.~ I", C09Ot.... '" BASIC Co ........ 
ncIvCI4I The MACAOeO ..... I"!OIe •• "'1 U"!(.80 
Lff'k"ll~,."".I~"" Oucto 
_onll<&'t''''-'-d'~t .... 0 
COBOl-ao 
BASIC Compi or 

ForTR5-80 Model I soflwiWe, 
contact Microsoft Consumer 
Pt-oducts. 

MlCIOSOFT 
10800 r.. ( 8'tI 
Su I 819 
S. 1~l/lA. 'lOA 98004 
206: 455-8080 

Tflil>,. 3;>8945 

:tfJ 



Parlez·vous Fortran? Pascal? Forth? Confused? 

Languages 

N ew "naUlle! ate appearinll every manlh 
for tilt TR5--$). Why? Vtty simpl)' bf

cause: the built-in BASIC is n~ really Ihe bal 
Il1Iluq( fOf an)1hina~ karnina about 
compo.llm! 

BASIC .... as developed in lhe early si llies at 
Danmoulh CoIlet;e. 1M name is an acron )'m 
'Of Btginnm All Purpose S)"lJIboIic Instruc. 
lion Code. Ii ... ·u dC1iped to bf a ,impk Jan· 
lUaae, euy to understand and learn. bul ... ·as 
never intended to bf • workina prOlrammer's 
1001. 

B«:IUK vinually "tty mi.:rocompuler d(· 
siped in the p&SI five yean hu used BASIC of 
some sort or another, il lias achieved amarini 
pOpU1atity. Probably 90 percenl of lhe people 
introo:luad to compulers It.ave Matled ... ·ilh BA· 
SIC. BUI as f)fW ptOlJamrner W1.! hard 10 $.Iy, 
arler finWlina anNborale)()ftwlrepackaic in 
BAS~ C, "Provammina in BASIC is like hil' 
lina)'OU' hnd ap.insl a brick ..... 1, il's ireat 
....... haI)'O\t stop."' 

So, wNI Ofllfr IanaulgCSlrC .,·ailable. and 
... hy ate Ih~ bfu er1 lasl thinll fim. . What 
have the other IanaUlIe5 101 ,oin, for Ihem 
lhal BASIC lacks? Read on and di$COVff lhe 
amarilll"'orld or compilef$. 

It's not " 'hat C"Ompluer languages Ire made 
from: Ih(y ate. in facl. ~ computer pro
varni ... ·.iuen in Ihc mo5I clemental computer 
Lan,Ulic, machine language. The pulJ)Cll.t of 
any com PUler lan.au;llc is 10 .<:1 lIS In intcrfK!: 
bn .. ·ttn I B.P.U. (Bionic Pr(l<,.'n$inl Unit)and 
I c.P.U. Kentra! PrOCCMing Un'I). Most pro
pie It.a~ I B.P.U. lhit is capab~ of expre.uing 
12.000 words. and somc ha~e bttn known to 

handJc up 10 )5,000 (Mr. EilUlrin .... u in Inll 
CI1.CJOfY). 

Mosc c.P.U.s ".~ only Ible to deal with a 
hundred or so word.1. The !.anluqe PfOlTatn 
aeu lIS a mter bnWttrl l he$e two nt.emQ. 

Obviously. the 1TIOU ... ·ord.1 that a computer 
Lanlulje prOjlatn <;an undentand. tlK easier it 
is to talk 10 it . 

BASIC hI) repm.oireofabout 100 ""·ords. all 
of ... ·hich au rccotniml by the BASIC inter. 
preter. In operalion the interpreter examines all 

the "'ords )'Q'I tau to fted it 6ne by line: and 
" 'ord by ... ·ord. As it f«OIJIiz~ I ""'ord, il se
Ittu an IWOJlfilte set of machine code in
mU<:I;of11 that do ... ·hat thc ... ·ord 5.1~ to do. 
Ind thm leUs tM C.P .U. to follow thc 'nSl rue· 
tiolU. 

After lhe c.P.U. /Is fin is lH:d it ~ Wk. it !e
t!.lms to the intapreter for the not K1 of in· 
~ructions. The interpreter thai looks It tin 
nexi "''Old. The mtiu prOCCM tl~es a ,.tty long 
time. 1M mo ral of the ~tory : If you need to ,eI 
rCSl.tlt~ in a hurry, don't UK an interpreter. 

LanaUIjC$ suctt as Fortran (from Formula 
T.l ns.lC\O', oriainally de\"doptd by I.B.M. in 
thc fift ies). are not intcrpreted in Ihc manner 
just dntribcd.. bul att compiled. 

A compile.- proaram is not as easy 10 usc an 
interpreter. but it is usually 10 10 20 times 
futer. Aflcr the prOifatn is entered into the 
C"OmP!.ller, t~ compiler is run, con~ntinl all 
the ... ords il recognizes into machinc codc rOU
tines. The raull is an object code. The object 
codeis the fin.aJ proar1m.1! is ' ·crycomprnwG. 
and there i~ no ~oppina and Slanina ... ·hilt 
Ihings ate t heded out by an interpreter. 

The main han k' ""th lhiS ltthnique is getting 
all the bulS out. More ob--ious erron Ire pi<;kcd 
!.Ip by Ihe compiler, but if the object code is 
faulty you have to rill the sour("\' and compile 
ap.in. Compile!:! also requirc a I~ more mem
ory than interpreten. 

1M structur( of Fonran is still similar 10 
BASIC: 10 SOITl( elllenl, BASIC was desi&nnl 
wilh advlnennml 10 Fonran in mind. Fonran 
shares a serious drawbkk-it is ~ diffICult 
to rn d alona prOVIm;nd understand il . Wilh 
a few GOT02J.t~6s and GOSU84S63s 10 hide 
Ihe Irail, tilt lask" flo ... ·of I prOllrlm be<.:omn 
about IS clear ... mud. Both I.I.nauaan were de· 
sisned befOfe lilt co~ of SlTlICtural pro

"ammin, had been fully de" eloped. 

""",-
lan'lLaIa such as C and Pascal ha"c been 

designed "',Ih :!trucrurtd P'OVammina "cr)' 

mud! in mind . With thew lan,uaan. you call 
routines by name and definc your o ... ·n words 
where needed. With power like Ihis you arc en· 
courqcd to write rndable prOll"lms: IF 
IXXJROPEN THEN ClOSE[X)()R is an u· 
lImp\e of a scif·uplanatory program line. 

If )"01.1 un't fK!: the thouShl of lelrnins as· 
sembi)' lan,ua,c but nin wlnl C~tra spet"d in 
your BASIC PfOC!ams. then Infinite BASIC 
rrom RACET computCS mlY be: uo;c:ful. With 
thi. system you ha"Cl scl«tion of crr""icnt sub
routines from ... ·hich to choose. Infinite BASIC 
modules arc loaded IS subroutine!. that can Ix 
",ned from a BASIC ","ovam. for a graphjQ 
PfOlram you tan meet varioussubroutinn and 
d r;o.w lina or scroll the Kfttn I' ... ·i ll . Tbe 

modules au aVlil"bk' 10 perfOl"m a hundred 
.o;c:par"tc function~. all in assembly lanlUljjc . 
~. a.c ext.mod)· fllSt. With po ... ·erful Idd. 
OM $\ICh as this, the \lsefulnc:n o f BASIC can 
be irtatl)' e"tmdec\ . 

In Ihis issue of /J()Microromp"lilll. lhere au 
fC"\·jc,.,1 oftin)' PlKal . Lr,'d III and a PlOilram 
for erntin. your o"'n rompilcr ( ... ·rillm in BA
Siq . In future issurs we .. -ill have rC1o;.e...·s and 

expllnations of all the ~her TRS·SO rompal
ible langua8es that art on thc tnaJkC1. Remem
ber, BASIC is just Ihe besinnin8! • 

IF YOU CAN READ, YOU CAN WRITE! 
80 Is main ly written by people like you, nOl an alilagroupo! inteUectuals. A. 101 Ol lne reade~ lhink Il'Ial II Is dllficUIl tow,ite. bu t it Is 
!emarkably easy if you sit down and try. Other budding authors thiok that rejection slips ara tl'le rule, at 80 we accepl about 70-/0 01 
a" submlssloos. The!e Is a lot to be said lor creative wrltir.o. Including FAME & a small FORTUNE. There Is evan a helplul leaUet. 
"How 10 write for 80: available 00 reqU8"9t. So why not drop us a lioe and ask iI we would like 10 see yoU! arUc'. Idea written uP. II 
can~ hurl to ask. 

Send all correspondence to JIm Perry, Managing Editor, 80 Mlcrocomputlng, eo Magazine Street. PeterOOr"ough, NH 0345B. 
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Poor HIGH SPEED CASSETTE SYSTEM 

Man's 
Floppy 

I 

I 

Now the widely acclaimed 
JPC Cassette System is available 
for your TRS-BO' computer. 

FOR TRS-80· 

The price is only $69.95. 

The TA$-IO' 15 Ul'ldoubteclly one 01 tl'\e best 
small computers around. But !Is casseua .eo 
cordong system can be very Irllstrahng. P<lnoc:u' 
larty II you can', lead an ,,"porIant cassette. Ana 
gening the vo/l,lme control set jus! nght IS really 
a pain. Waihog 45 seconds 10 Ioar:! " BlackJack" 
IS no fun IltI\ef 

JPC F'fodI.J:::I$ Company lias developed an 
improved casselll system Ihal uSIS yoof prlS
ent ClIIsset1e 'Korde. but loads programs 5 
TIMES fasler, with much benlr reliability. 

The origonal JPC cassella in terlace 1$ the 
T03, w hoc:h was developed 2 yea,s ago lor the 
M6800 computers It has been very successful. 
as you can see hom the maguone and owner 
comments below. Now ..... e have a "mil,r uM lor 
the lRS·SO', At $69.95 plus shippor.g the Te-a 
1$ a leal va lue 

PRAISED IN REVIEWS 

"The JPC Products Model TC-3 cassette Inlet· 
l ace provides a VERY RELIABLE means 01 
saVlog programs and dal a to tape . both 
fast iIOCI reliable The TC·J IS ve'Y convenoent 
to U5e. The hardware IS exceuent TI"1& 
TC-J IS rated AAA becau5e 01. IS an excetlent 
low cost allerna~ve to a fIopp~ disk sySIem for 
the person on a light budget .. 

Product ReVIeW 
68 ' MICro Journal 
June )979 

OWNERS LOVE rr 
"1 love your Interlace. I have recommended ~ 10 

aiL" DO (FIo.l(/a) 

" Excellenl! A poor man'S floppy . Thanks." 
F.B. (Ouebec) 

"It 1$ great I can' t believe ~· s so last" 
f .T (""~,nsasJ 

"Greal! Fasl! Reliable! Worked fir511Ime?"' 
C.Z. (New YOI'll) 

"II is ttle answer to my prayers!" 
S.S (New Yon) 

"The best thfOugtl-lhe·ma~ devICe I have ever 
purchased." J.P. (Florida) 

... ___ - __ .112 

"1 m glad I bought Ihis H Worked hr5 t lime 
Never one t.a<lloao·· R M. (New Yor~) 

" The lirst kll I have ever bLOt! thaI worked Ihe 
IIISI lime w~tlovI any adJuslment Of trouble· 
shooting .. F L. (Colorado) 

.... PC p'~I. e •••• " • • ",.'.m. 
L..:::-' __ -=-_2 

• .. \ . -
INEXPENSIVE MEOlA 

The TC·8 and your present cassena "COlder 
will allow you to $lore SO.OOO Bytes on a stan· 
dardlO mlnule cassette Or 300.000 Bytes on a 
standard 60 minllle casselle At a cost of 5 t to 
$3. Our C· 'O dala cassenes sell fOt 5 t .39 w~1I a 
moneY'back guaranlee. 

PlUG IT IN 
The TC·8 plugs 11'110 lIle expanSIOn conr.ectOt 

on tile back of the keyboard and does Its tiling 5 
TIMES FASTER' Less tllan ONE BAD LOAD in 
a MILLION BYTES! Witll tile VOLUME CON· 
TROL ANYWHERE BETWEEN t ANDS. 

If you ptefar you can leave the eXIstIng re· 
corder connected normal)' and ada a second 
one for I lle TC-S. 

THERE'S A CATCH 

The TC·8 magIC IS mostly (lOne in sohware. 
So you have 10 load a sma" program Into 11113 
upper seven tlurldred bylas 01 memory. II is 
usoaUy oul of tile way tllefe. We provide tile 
software on a cassette tllal comes 'MIn Il1e 
TC-8 JUSlload rt rn 

YOU CAN BUILD IT 

The TC·S IS ilvailable as a kit IOf 569 95 ;>Ius 
ShIPPIng. II '5 ve'Y easy to bLOICI. It shOuld only 
lake you an hOur or so. Even ~ you have never 
bUln a krt before . you can bUIld the TC·S. 

II Vou can getlOolhpaste on a loot"b.ush. you 
can learn 10 solOe' Our InSIlvc;toon milnuaJ w~1 
Show you how 

" CAN'T FAIL" GUARANTEE 

If you bUIld Ihe TC·8 and lor any reason II 
doesn I work. we w~1 make rt work al NO COST 
All ~ou nave 10 Pily IS the shlOPlng We guaran, 
,~, 

WE WILL BUILD IT 

The TC·S '$ available lully assembled to. 
599 95 pius snrpprng We stllP assemDled unrts 
3 weeks alter we receIVe you. orner Bill truth
fully . wrth our 'CAN'T FAIL ' 9uarantee. we don I 
understand why you wouldn', 'illher do it you." 

~" 
OAD£R NOW 

To order you. TC-S ~Il . S8f'ld your Chock or 
money OIde/1or 569.95 plus sa.SO postilge and 
lIandl ing 10 JPC PRODUCTS CO . 12021 
Palsano Ct . Albuque.que. NM S7112 (New 
MexICO resldenlS lOCI 4% sales ta~ ) C'E'<l11 Cil'O 
orders acceple!l by phone or mall Pe.sonal 
checks WI" delay Shipment Wa wi" Olherw,se 
Immediately ship you the TC·S kIt. lhe cabInet. 
thc IIbbon cable. Ihe power adapler. iln Iflstruc, 
lion manual. ana a cassene conlalnlng the 
software 

Al lhe presenl time. l he only verSIOn 01 the 
TC-S availilble is lor 16K LEVEL II SYSTEMS 

~ ,,~ 
JPC PRODUCTS CO. 

Phone (505) 294-4623 
12021 Paiuno Ct. 
Albuquerque, N.M. 87112 
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GENEIML 

Two versions of a "stripped down " Pascal for your 80. 

Pascal I & II 

""'M~ 
J09 CAJMllitI Driw 
Ctwufotlt:f\lUJt, VA l1SIOJ 

U u prOSI'ammilll in BASIC lOS( iu ch&I
.A. A.Jm,d An you lcady to U'J 50fIIethlna 
_. bul without the ~ of assanbly 
lanauacc1 

If you havm', considered Pascal , now i$ the 
lime. lbt:re arc at least 11Irt( Puea1 software 
Pl'Ckqes Ivailable. The fll'st rdc:uc from the 
FMO Corporlllion is • powrrfuJ 1001, but ill 
price, Sl~ for 1M c:ompkic syucm- SiOO 
without ill IUKTIIbkr . linkn and Iibrary-is 
Sleep for lhoK who art mcrdy curio",. 

Even more restrictlve is FMQ's 4l" IlAM rc
quiranml and., leaK two disk driVel . 

The ocher two syslems art People', PascalI 
and People's PascalI!, bach marketed Ilirouah 
lM Compllen Information Eu~, Jnc: . 
(Box 158, San Luis Rty, CA 92:(68). and 

somewhat mort .ffonl,1lk I' SU and Ul. 
1'1Ioua,h. only • sulMe of filII PaKaI (these 
l)'SImll arc to Pual whlll TIny BASIC is to 
t..c.-d 11). tMe's mov&h to be inter"",i",. fun 
and pnbaps "ell IIKflil . 

To UK People' s PlUCaI; I<*Ithuditor/ ('()m. 
pilei" and either I~ in or 10M! from t.l1X' pro
l1am; c:on'Ipi\t: p~: optiona1ly run and 
dcbuI lhe proaram usin& ttl( inl«prtln: 
traII$Iatc P<O<k to zao cock; Ia.d nm-(imc 

J)'IUm: OpIionaily IoMI T· BUG (Il0l wppiiftl] 
and sa~ Z80 cock and n.m-linK roulillft on 
rap:; r1,Ltl prOlf&m. 

fAil cw/e-,*, 

Ikpcndina on line Ie1Ia:lh , tht editor/ com· 
pila' can handle 50 10 200 lina of PuuI 1OUm: 
IQt III a time. Wltf files can M craleU, edited 
and compiled by ,.villl portions or the WIC 
me on lapt IU the tal buffel" ii -filled. Source 
lot of indtfl/litc Irnath can M handled in this 

•• 10 Allcrocomputlng, AI.y fi60 

way ~noe I~ rompil...- alternately reads from 
the source tape and wriles to t~ object 
(P<Odc:) tape. 

All .aions requirC(i of the U$tf are prompt · 
ed. The compiler is KI up for UK wilh one tal

Klle recordtf, but il can M easily modirled to 
work with IWO (S« Eumplc I). Thildiminl'es 
MvillllO swilch soum: and objca tJ.pCS bKk 
and fonh ll'Wlually dwilll compilation. EdI· 
tor / oompilrr (:Qf!\lI\&/\d$ are: 

R-l GIooo _ <II "". IeI1 io'I , •• \ DUn. 
UIoQ: l.ioo _.J of .... _ "'-. 
I'\ftOO): l.ioolinoUtof __ _ 

_Pdou ..... ""' .... '_tluN .. JO;[ ___ ", ... . 

_ a.:I~'J"''''' f .... _ . 

... _ ... • ...... lof .... ... """. 
£.l.t): .. ·,;,._...,..r.r. ...... l to """ a...-.o: c-"" __ ....... tIu(for 

As Ihr rompiltf read$ 1M 1OUm: code from 
the text buffer and/ or QHC\le files, i\ produca 
In intermediate roOe. called P-ro6c, which is 
Lim trl/ULaaed into l8:lmachinoe CCICk. Duri.., 
tOmpilllion lhe: sour~ and objoc1. code are 
diipLayed on the video monilor , and lhe object 
codc is .... il1tn 10 tlpt . 

Compiler options indUlk OUtput 10 liM 
printer and compilation wilhout ,cnc'nlt ion of 
an object filc'. The latter i~ U§C'd to qu ickly 
chcc~ for JynWl morl bdortthtobjccl code is 
.. Tinm to lape. If an ~or u found lhe com· 
piltf not only Ii"es I messqe , but poinu 10 the 
fawly scalon. 

'-""" 19): ClIo<!&< ~.,,., . ·1 ... '11,., .·f 
I..- »0: <"'- ·· .. ·I ITE CAS ' "' 
10 ··"".ITE CASl·· 
U. llJ: ~ '.'ST , ·t ... , .,"" .·f 

EXllmplr I . Modl/iall/ rulS 10 

tditor/rompikr to III/ow lUi,., two 
amtll~ rtrord~rs. 

p~ IlIttf."tUf" 

Once the compiled P-oxle is on tapt, il can 
~ ather traru.lated inlo Z80 code or e~«uted 
vi, the interpreter wllkh, like the editor/ com· 
piltf and the IransL"Of, i1 .... rillen in BASIC. 
While lhe interpreter ii ntrmlCL y ilow bcaU5C 
of il$ cSoubll: level of Interpret.tion (P..:ook 10 
BASIC 10 ZIG cock), Ih is effet:! is U5CfuJ for 
tkbuuin& I prOlfItn . 

In addition, commands au provided for 
controlli", and anal~1II prOlfItn uenllion. 
~arlf: 

l "po ... _ 
S.5oniIMI ............ of __ . 
G:C'O ... __ ..... __ .... """"" _ 

x. OoJpIoy_ .... "-on ____ 
l' t...,. ........... tw r ... p_ ..--..04 
• . 1liocIIo1 >p!'01'.ocI_l_. 
" s.o "' .. __ .). c. c- .. _ _ 

f DH(U)" bttalJ'lOlMI."." . .... 
(:~~~p-~. 
S ~_, _ _ 
UE...N:.-.""", __ _ 

0,0-_1" .... 

While unOnslandin. the workings of tile 
Pascal P·madliM is 1I«CWI,y to uK some of 
lhese cornmll'ld~ f'l'opnly, the interpreter can 
!.I ill ~ of .·al~ without 1r.no .... Ied'e of the 
P ·machinc·i complexities. 

Once YOII're ~ti,r~ IMt thr P-cock is cor· 
rect, with or without 6ebuui.., on the inter· 
preter , the tram.laIOt then &l'u "OU, PfOlfItn 
its final ronn-Z80 c:odr. After a!hon initial. 
iution dialo&~. the \rambtor ,~ Ihc: 
P-oxle from tapt and bqiru tht COfl>'ersion. 
1M' P-co6es and cor' C:ilpondi". Z80 codn -";I] 

M OptionaUy li!.ltd on the >ideo monitor 
and/ or the printn. "I the: mel of ttamlation, tile j,(trI and end 
Iddteues o f lhe Z80 c:odr and Ihe zao/ P..:ook 
flIlio are dupLa)'cd . Ont niot fature of the 
l,anslalOt" is tMI COfl~cnion can ~ <;Uitomized 

for $pceO or for im . " P'OIfaJn at optimal 
lPftd rUM aboul twi« as fast and requires 



TR8-80™ SuperVersion #1 
Why hrn:l Y::::l1rself t: P.( d 0 s.1;od." BASlr" ;~ -per.d 
h,Jl'.dr~.h oi doliarL .. m ~UJ''': progro~. a..,d lor.· 
g.JO;tes1 

ThrolOOh f}:. ph',ne llMtl y"ul TRS ~ .. becomes a 
.aphLHccred and powe:lul co:npuhtr A~ now 
languages rr.aite vito I decui~n6 beNd or. I'l:.;C( 

q'Jo:e, oo~r. IT.O"1 Iy 1So9:I~n;;1 U:.oee t. p m:'ch prJ. 
grams y?u wr:o 

T'N? 80:-'11008 MoctoNut'~ or.d TI:o SnurC& '. opt;t~ 

1le wo:H '0 the 8D user. FL":'; tr.e g ro';.p f:-:r y. II 

~ or tx. l t·.~t 

f.,1M:r-:..~o· 

Hoobp 
Per ho IT 

Tho SOllrc.l 
HocUup 
Per., l.U 

STBC I ,):2::.OC 
Sa' &a-al &..c:c 
:r~ m K~DoIl'll 
;",,'0 U nA ~ "d. 

Una Pnn'or or: 

Sfec II .585.00) 
D.;mp Mcrr.::ry :0 DIs'.: 

S9.X 
SS.OC 

, !lOC.OO 
$ ::.7S 

Albw :")" .... tt~ CO~ l¥.·CfS 

Tran<:mll AI:O L~, '" 
lran:m'.1t Bl.±er !O $o:"l.O: Out Porr 
SPool .n~() 'htr:-.o:y 

TheM ::oor9' o;-e 011:00 L 'f;ur Mas'",! Cha:ge )r 
'lISA 

:lOS' r. \h_~ Cc:m".putor Toct.no:og:es. Inc cl:e:1l 
y::u three p I;JtO;1CS to c~ Iro:r.: 

Pac::r.O;1e I :STBClIi 
\tClo."o-
The SoJI"CG 

B"h , 

Ax. ;u!.l\: !-Imam. ~C: ..... ~1l. 
. t-460. 
. $~1. 

5545 

P~e 11 (ST8CI. AcCO\;"";C M.xiom. RS232C) with: 
MI ':":"cNet S4CO 
Th. >0""" Mi(l 
&'11 $40..5 

Package ill ,r M.xI 
M xtem. {'"ai :tlJ 

MlC':' N I 

II [11MG:'ERM. Ax-.;u&'lc 

n- Sou~"'Q. 

Sf OC In IS)50 001 
H.:p Command 
Auto ArJ:)wftl A'J"Q~r.Q:n:lh' 
S',':I:d: S'C': .... 
Worr.. P:, :-grom Rcw'"r 
H'I JQ 

SSX. 
ssec 
Sis.;, 

IIMCIUIM (3200 00: 
c. r.ver',. TRS80 !o.1ock-,II 
I') Co..-nr1all!!l ~.,~~. ;;f>1 

TOI'TrolOI ior ?r~::'M&:r.o 
wIth ..,1.;,1 p: M.mJram.:!s 

~ ordM by phcne or for local dec:.! inlormono'!'l call: 7131811·2OO,S 
1exos redden!!: add 6~ "£l18Slax • MC:8~vrCiJUrge • VISa 

IIIUSTON MCRO-COMPUTER TECHNOLOGIES, INC. 
Home and Buslntml Compulcr Spocjall.sf$ 

5313 RISSO!\'NET ' B[ ll.AIR[ ' n:xAS ' 174m' nJ.'661-200::. 



10 UNLI MITE D I'lECISION DIVISION IN I'ASCAl oJ 
(0 Al'Ttl A aASlC I'IOGlAM IV JEf USl:IN. ITn. f EI '11 01 
COI<ST OECIMA1.POIPif • "t' ASCII VAlUE o ~ 
vu DIVDEND. OIVI5O".QUOTlEPff. I'''£CISION: Il'tTEGE'" 
8f.'::;I~: 

"EADIDI\·OEf','D' . DIV I5O .. . . PlECISIONfl: 
QUOTIEST : . DIVDf.I\ID OIV OIVI5O": 
""un: IQUOTIENT •• DECINALPOI ST): 
Ul'f.AT; 

OIVov;O : . 100VOVIO_~IVIT.OI VIS()aI · 10. 
QUOTIEPff : . OIVOV;D OIV OIVI5()a: 
• ..... 1 rE IQUDTlEliTt); 
,.ECIS1ON ; . ,.ECISION - I: 

U,,""TR "UctSlON • 0; 
~,. 

lbou t IWicc as mud! mmIOI)' as one dcsianed 
for liu . ln 1 16K 1)"SlmI , roua,hly 9. 'K b),\esof 
Z80 code can ~ IICC()mmodlltd. 

a..",,- Rotou.n 

Olr.ly. 1I0'IO' yD\Ilu;vc tM fi nal prod Ul1. riahl? 
Not~ly. 

H .,·c yD\I included lr.qtJoard scannina, vio:ko 
OUIP'llI, 16 bil lrithmonK rOlllines. ftc .• in your 
PIKII prolrlm7 No~ W~I don'l despair . Ttw 
aUIhc>n or P~'. Pascali "-~ uolr.,... cwc or 
Ihtm for )'011. All you hlYC 10 do is load thac 
J\ln-t;mc rOUlines from lalX via 1M L.cvri II 
SYSTEM command. They, 100, are writltllin 
aucmbly lanlllilt for easy modifitlilion. 

Whom lhe run-tilM roul ines (aboul I..K 
bytes) are loaded 1M procr~m ;, rw;ly 10 10. 
Befort yOlO run il . I>o»'cvn', il's a &ODd idea 10 
JiVe I copy of 1M provam/ ruM.imo: S)':$Inn on 
talX. This is calily dolll: U$i", T· 8UG or any 
similar mon;lor . Ttw final prodUl1 can Ihm ~ 
loaded and run wilhout anyOlM Pascal I iDfI· 

WHY LOWERCASE? 

Wart praml . 
In fkt. by modifyi", IWO calls 10 Uvd II 

ch.arktn' inpul and OUI pul roolillCll, 1M prOo 
Il'am lhouId ~ rompalibie wit h any OIhn Z80 
mic:rocompuln' (auumm, RAM is Ivaillbie in 
lhe c:on«1 Iocalions). 

hofI't ........ II 

People's hKaI [I rorubu of Ihrtt scaionJ.; 
1M Monilor, whic:h includes the nln'lime 
roulines and P~c inICfpu1Cr; dill edilor, 
wh ich is used 10 mtn and mocliry Tiny Pascal 
sour« code; and lhe compiler ..... hid! (TeIIlrJ 
P-codt rrom 5OIoIrC'C . 

Ttw Ihrtt are Ioadtd and used as OM prOo 
Il'am via the: Lewl II SYSTEM command, 
makinl Pasal II quic:kn and U$in 10 UK. 
Thefe are kt..-lly Iwo veosionJ. proYidtd~ 
for 16K TRS-80s and OM for)2K or 1f'IC)R. Ell· 
apt for a pcMalti&lly wan symbol table in lhe 
s.ec:ond vtnion, lhey att _tially lhe~. 

Afln Ioadi", 1M 16K or )21( ~enion wit h 

the SYSTEM commat'ld. l)'pf '" tEnI('l)"; IN. 
monitor will respond with a !.iJn-on masa&e 
and I period, wtuch iJ iU command prompt . 
Monitor commands Ire: 

r;· Eton .... _r ... "' ...... _ . 
C: C ........ -.. r ....... """,". 
0 " : CompIc IN! ",,', ......... ,_ ,"" ,,_ , .... u . 
l"J'4:C~C)to; ...... n .. ' •• _ .......... , .... _ ... 
Il:._~pr,.._ 

.,<:a,.,o __ ;_ .. _"C .......... ~ 
I.IK_"· ~_f'-_I< 
IJ'<f~ t..ood ,,_ f ___ ... 
__ . ",· __ .r ... IO_ .. 

". I'<~ .. · .... ",'odtr ... to ........ 

Ttw tdilor docs root \IX line nlolmbcn. bill 
mainlains a poinln 10 the c:vrrml line on which 
lhe edilina commlnds optfate. Thnc rom· 
mands list 10 yKko monilor ; K roll IoIp or down; 
delete ; in5C'f1 ; rcplacr and utend OM or more 
lines. A nw<imum of 6OO lina; of te~' is permil ' 
lcd, each 1'10 ~ lhan l )OcharktCf5. 
~ 1M Pa,cal $OUr te rock iJ complftt. 

mum 10 the monilor . t)'pf "C" and ..-Itch 
your video KI'«tI. 1M tUI iJlisttd as it isoom· 
piled_boot onelincpn tcOOnd. Synlaxtft()fl 
amerue a cock nlolmber arid an aUIOtIU<lic re· 
lurn 10 the monilor . 

Sde« runni", lhe prDIJI'am. yOIOlNly want 
'0 .. ~ 1M oo .... co: rile on .ape .. in, ur""" 
Ip.inst soflware upk)!.ior15. Afln il rUl\! 10 
your satil fktion yD\I tIIn JiVe the P-codt, 
which will load and uec:vle withoul compila· 
lion. 

If yD\I have II leU! )61( of RAM YOlol can 
compile or modify the Pucal sour~ code. 

n.,....,..~ 

TinY Pascal handles only IwoOlle typa.-in
ICittS and one-dimm!oional inlfICfarrays. This 
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UnlortUfWll ely, 

_.ong ""'" 'RS-«I ,_I, .. '''''011,''11 ,M _ ......,.,.., ChOjl ~I ..... 
>0. , .... , -...0,,.. -''''' ~ _ 1..- .... .., 

• .., 911 ".t, . ...." .. _ ,,_ ()<ullOo __ I ... _ II _ 

o¥ ' " !Io"" .. ~ ", I. "," '0, I' .t<t< \0:>1 ,, _ 
"<~ ""'" ..,.!1M . , _ " '" '" 1" _ 

.... " ... .,"'" __ ,0 .., ~ 'lJll.O:)'\' _ ' ...... 

. "' . ~, ~".... ......... --.. _ ,"I .... , •. ....." ..... 
J~ ' _ , ____ ,.......... II"", """,eo ~ _""-' 

."' " _ 'tl , .. _ 

:I . ... ~ • ...-.14.~ ' ' ''4 ' to · "I')f"O."' " 
_:Utlo l'~".JNr':' ... . '_""""~' " 
. .. 1 ........... :.':'tI" .... :.:),I.«it~ , ., 
' .. . " ;' '''' '' '!o'O _ ,.., ~,, ' . ... :~ , ' .. _ 

""" ....... -~.... •.. ." ...... " '" ....-... _. -- - "" .'-"'" , ,,.... ', -- ,--..-. 

-.""'.,,.... ""._110 lOUR .... iNlypnof? ~ N aow~ 
.......... _ 00IftftIIrI\0 ......... inIo UPf'EACASE. All ..... .el .. 
...... _bel __ ........... IyPtll.""" .... ooIIw_ ... ... ..... 
_.., 1AS-tO _. lII"P£ACASE ~ onIyl TNo ...,.,.,...,. 

otoonM ......... '''''''' 10 omit ........... "*"""'I CIoip. llIIt cIIip 
-..I De _..., ___ ... ~ DeIor"",C!iIpl..,'" 
_10 __ . 

40 • tJI) ItIICfOCOmputfng, ItI., 1880 

'''II C"'''III'L '_0 II .... " ..... _,hUI"'" .... 1M ..... ..., .. hiell " ....... 01 ........ 1 01 1M """"II . 
10 Qet 1M duolCO" /\'lOCI i" "' OI~ you ..... II>< .. tno,c.. ' ) s.ncI yOU' coml>ll'" 10 
• C_"'I or ___ ... ,1 CIO 'M "'''''II. 21 <10 ,I """,MIt. or 31 · H' E P ... ,Ctr 
fI'_~ 

'0""'" cN>ocft I • 2 _ ot. _ ...... "11 ......... __ '" inri 10<'" or 0 ' __ 'r., 
....... lO ~'". _ you .. _ • .......-- ... " 10 lIPP'El'ICASE ~ T ... I. __ .. CIS 
01 eo ...... 1>r1'" SolI .... , _.., __ !hr ........ , .,,_~_ I) 'My _ in 

Pf09< .... .....-y. "'ong Pf09<_ .....,. ..-.. ...... ~ De u .. "" ZI"''''' _ '--
Pf09<_"' __ " n., ... _ooaorw u.. ..... .....-y. OO'lI1nr1 -.,,_·~ . ... MUST 
De_.-. ...... ___ . oo,u.."'UEIriOR'f5IZET _._ ... _ .... _ Drtrr<>o 

_1_""' ... IfomNOHIEOIIM...., ..... ____ . W.COl'''-THEP .. TCH·_.r' 
"'" tor ."'110'.' 

"'THE PA'CH-. O ..... u tItC. __ It ...... rct1 plug. ,Mo."" .... u_1'W)IoI """ .. .... ~ I( 

mKlIrntt. .... ~ .. IIOC"-r ...., .... , ","ngH 10 I'W)IoI ... """','''II_tAM .... CIIOhon" btodr. c ... · 
_ . I "UI Uyboo<II _ . u.cI-.o'1y ....... 1 >to .on ...... -." , .... ,-=-t ... 
1!j1pl0,. __ ;""I""1y """" _...p . ..., ,lIt Ir.o'\'_d _ .'1. in . ""' ..... , . I' ..... "' .. ,,_ 

"'THE ,. ... rCW '0 comPlt'''' comp.o'i~ .. ilh your T~ .. ~ " .. 'M ti .. , . ......... ". TRS-«I 
_ .M "'"l .... _'9f'I'd 1"",IIa-..., ..... , ..... lft ,'" ~ ......... ,'. not iu" 0 _ ... _ 
"' .... pacuc.· 

· 'HE " ... fCW .. olIO ,"'......, _fLuI ..... 01 _ kIM _" con ..... "'" 0lII __ """ .. n 
I.e....., "'" .. ..., 10< , 10 10 __ ,.. OPtion. .. ' My ....... 1_ s.m. "'" '''' ............ . 

0nIe< JO<IrO 'ocloy 10 _ "1"""",. StncI I58.il • :u.o tor S&H ,0:CECOto' -T HE " ... TCH" / 80> 
~ , _ . 10 I3lOo3. 



the electric pencil IITM 
• e l980 MkhMI Shr"'l* 

is now available 
for the lRS-80 Model n· Computer 

Standard Printer Version $275 

SERIAL DIABLO, QUME and NEe Printer versions $300 

Features 
• CP/M comptl tlble onl)' 

• Supports four disk drives 

• Dynamic print formatting 
DiABLO and NEe printer PlIC'klllgft 
Multi-column formatting In one pass 
Print value chaining 
PlIIge-aHl-tlme scrolling 

• Bidirectional multispeed Kfolling controls 
• Subslystem with print \lalue Koreboard 
• Automatic word and record number taDy 

• Full margin conlrol 
End ·of·~ control 
Non·p rlntlng text commenting 
Un. and paragraph Indentation 
C.olmog 

• Underlining 

• Bold lace 

.. _s.....u_ ... ".~ ru 

The Electric Pencil II is a Character Oriented Word 
Processing System. This means that text Is entered as a 
string of continuous characters and Is manipulated as 
such . This allows the user enormous freedom and ease in 
the movement and handling of text. Since line endings 
an~ never delineated , any number of characters . words, 
lines or paragraph may be inserted or deleted anywhere 
in the text. The entirety of the text shlhs and opens up or 
closes as needed in full view of the user . The typing of 
carriage returns or word hyphenatio ns Is not required 
since lines of text are formatted automatically. 

As text Is typed and the end of the line is reached . a 
partially completed word is shifted to the beginning of the 
following line . Whenever text is inserted or deleted . 
existing text is pushed down or pulled up in a ~ap 
around fashion . Everything appears on the video display 
as it occurs. which eliminates guesswork . Text may be 
reviewed at will by variable speed scrolling both in the 

forward and reverse direction . By using 
the search or search and replace functions . 

any string of characters may be located 
and/ or replaced with any other string of 
characters as desired . 

· TRS80 1$ e product of Radio ShKk. 
D1v. of Tencty COlpOr.tlon. 

Demand a demo from your dealer! 

m ss 
MI CHAEl SHAAYE A SOFTWARE, IN C. 

1198 Los Robles Or. 
Palm Spring5, CA. 92262 

(7 14 ) 323-1400 
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• its lfUIal Iimiwion. H_, tllett 00II
.rainu can ~ C7¥'ef'COIne, U UJen of Tiny 
BASIC and lnleaer FORTH !'ai, haw found . 
One ¥a")' Jimplc eumplc is pvm in Prosnm 
Ustina I. . 

Valid Tiny PueaI swCments include; usip
ment or vari.lbIs and OOftSIanu; definition of 
procech1l'esand func:tiolU;.;:onditionab(IF ... 
THEN ... ELSE. C A SE): ,~p~litivu 

(WH ILE .•. OO, REPEAT •• UNTIL, 
FOR . _ . TO ... 00, FOR ... OOWNTO 
... (0); R£A.D; WRITE; eompound Male
menu of allY of tnt above . 

Not prO'Iided U~ labd definition, OOTO, 
R£ADLN and WRITELN. Proc:ecIurt and 
func:tion par_en ~ pu.sed ont, by value . 
1'here if no _d Of nle-handtina capabilit, . 

Additional fellwes access mmIOf)' (like 

BASIC' , PEEK and POKE), ux mKtUne Ian· 
111* code (like USR or CALL) and allow 
huadec:imal COfIJlalllS. "dx" branches 011 

CA.SE .atemmll, JosicaI operalioN and print · 
ina (but not manipWatioa) of dlaraaer lUi"". 

Pucal I permits one eompikr dir«1iw, 
SINet. Whm mcounttted in a PueaiIOUrClt 
tal, iI: ~NtU tnt ClOIIIPikr 10 rad a source 
flit from tape and iII$o:rt II into tnt t(:l!'" t"
poiDc. A library of proc:edwa and func:tioN 
can ~ devdoptd and ,eused in this wa,. In 
faa, Inc atllbon of PascalI provide the foun
dation rOf .lIICh a library; PA.SUB. It rontaiN 
tnt routines SET (fo, If'&PI\ia), AT (for CUrIOI' 
positionina) and RND (for random number 
amcration). 

PaJ<:aJ II also hal leVUaI otra featwes. all 
built into iU compiler; 

~tJ;~ _._ ..... 
SOlI (X~ ___ ... x. 
_(lt~ "_oliopoo ..... X. 
0lJ11' tJ;..4): 0..- " .. ..... lC.. 
IOU'I': IY _ ill u..t II 8A.SK. 

n.._ ...... 1oor , prOro .. t_Ib .... 10' .. 
. "uua ..... ~ lo_ 'rl .... 0 ......... .. 
pe •• O ........ 1 Do .. U •• _I.~ loKl_O. 

_T' urn:$'nIE!IT 117 .9) 
III1tl(II:T , ellEClIJ"O II~ ,'~ 

IIO!C IJPO JltTRIEYAL "1 ,9) 

lilT'll ( .... ) ..... .. , I 7.'5 
$TOC I I'OII'R'GI. I II 11' .' 5 
UTOOIO"IIZ 111 , 9) 
IlAS'I'III!IIJ"lI p .. IIO.9~ 

. ~ cu w p_ I 7. 9) 

...... OUIO •• r ..... I ~.9) 

::~ l=rl r:!. I !i:: ~.:i"'i.~~'tI • .: , •• 
"lEW'" ~ ... c Olv .. O"",."T ~o 

... o .. w~ ...... v. T_. O. c: ...... O .. _ . ... 

rl.OI' (I, Y,A); T_~"". x. y .. if "coId.otI' if --1'Oe,,"p.n "'_1 if .... . X.Y __ lifoA'. 
-..~ _-rlllod. el .. ..,.., ... " .... 

C " 

Pax:aI I and II ~ hal its own merits and 
ihoncomi"". Pascsil offen 1P'e&ta' WfMlilily 
...-Mn aeoWna IIOUR)t code. II h8a aror mc5-

Maa ItId a poinler ralher than oodo: numbrn, 
_put 10 prinler. all intCfllR'ler ItId doc II Nel 
di.ccLive. 

On the: (I(hcr hand. Pue:aI I requin:l tnt 
to.dina of .. leas! Ihree fairt, \onJ PfOIJtmJ 
rrom cu.elU and rutI$ &Iow-Iy sintt it', in 
BASIC . II can 'l ~ put 011 di$k becaUK tM 
PEEKS and POKES eonn ic:t .... ilh OOS 
BASIC. • 

hsc:aI II , however, can~, via NEWOOS' 
LMOFFSET or somdhina timilar (TRSOOS 
user, see "'Ian J. DomIl,e!'S .rtkln in 
Minocomp."Utt (Oct. Ii Nov. 1979). 

Pascal I has the RND and AT fundions: 
Puc:aI II has ASS, SQR. INP, OlrTP, IN· 
KEY, POINT. and MOVE. E.adI of Ihcso: (Ill 

10 DEFI,," I. X. Y. Z 
10 ~ I • 1 TO IGDIJ) 

lO X_JOO:Y., : Z.X.Y 
4G N'I!XT I 
:tOI'1I;INTI: 
~~D 

~ o;n:aIcd in PucaI 01' Ihrovah • rnaodIiM 
Jancuep call if MaSI&I')' , but il t.akCl • bit of 
_k. 

Sinc:c Ckh ')'II1'nI hal ecrtain advant.aca, it 
wouJd be nice 10 Wf both for prDIrammina. 
Unfortunately, the lOlITa and P-codc IapC for
mal. of eadt l )'Stml ;'1 inoompatibk with lhal of ....,.,. 

'J'hc IWO SystCfM also dint!" in their final 
products . Prosrams .-rillm 011 lhe PaKaJ I 
I)'Sttfll requirt: only a small nm-(imc unit , ~ 
IlIOn porubkand arcltanderabktoOlher ZIO 
compulers wilh liukdfort. PastaI lI lJI"OIr&ms 
~n only on tnt Pa.scaIlI s)'Stml. 

Finall" Pascali produ;c:s Z8000d0:. whkh 
runs siJniftcanlly faster lhan lhe P-codc and in
terpreter combinal ion of Pascal II (_ Pro

IJlUn Ustin. 2). 
Wh~)'O\I d~, OM of thcso: l)'SIems 

is definilEly worth tmna. If OIIly to 5« first 
hand why PucaI has eruitel such a stir . Tiny 
Pascal probably won'l ~ BASIC as your 
80', native Ian(lLqC, bul il mi&ht wisf)' your 
appnilc for somdhina'- and Itt you think
ina about that Bi& Pucal yet 10 rome .• 

v .... I. X. Y. l.: 1...-r£(l(1.. -fOR I :. 1 TO 1000I:I 00 !lEO."'; 
X:. :KJ);Y:. ' ;l.:_ X·Y: 
~. 

WkITEIZII; 
E .. O. 

'-"I II aASIC: ....... __ . 1 _ .; ........ __ 1 __ _ 

'-011: ..... __ .1 • ., _ .:"-_ ., ..... 
_u: ..... __ • ..,-.; ...... _.:u_. 

Prot,.. List~ 1: BASIC IItd Ptoc« ~-n prt)fnmu IItd ~ oj ptTIIllIIfI 

dt t 'a" t£ r IItd nu,,'~ liMa. 

For Canadi",n<OJI 
• Owners 

L.warCuaMMllkllu. .. MUG 
c.-tt.1N4 Ma4ifk.au. . 110,00 
~ Sud N • •• ric XlIYbMnII 
lQtaliatioa .. •.. . . 150.00 
£Y- A PPly ... ark pad) 

1S2S2C SaiaI 110 Pao1 , ... Prla.'.r 
.tc. (~. wftllo _HCten) 
r ......... WId. ... WI' ..... Ea ........ "11 ...... ... .. _. .. "".15 
r .... .:..,..... "', . ... a.d cl'lllit 
~ ~II 1%5.00 .. 'Uh~N 
pvdIa_.ad 15.00 ,.: 

·MO"'.~"... 

ORTHON ~.!!!!!" 
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w. don't say our programs are gOOCl ••• 
.. Aa .... TT\II -HIgh-S&)Hd~IrNCNne~sutH'ouCInMI. 'l'OU.-eUlecomtNnOerOf 
iI SfNII mef'CetUf'I star<ruiset' . YOU nave tIHn hIreG to CIeStf'OY a fleet Of allen InvJOetS. 1f yOU sur· 
1liiie, you wII tie ~ r~lMd; If you lose, you're CINO. CMl I I1&.H ""'11." 
MIA&. • AOI L;1n(13 multl~lne)et . Runway ancIlnstt\Itr'Mef1ts are ClIsOIaveO on 
the Kl'Hn. Take contrOl anCI trv to I¥IO tier VO\.II'Wff . ...... , .50 
LlWlLIVG.r' IIICI A~lne~uaoePfOO~tfQt~youtOtum vour 
keybO¥dlnto a GnIIf*I...,.,.,.... NO I\¥tJWn modlflaltlOns requlrecl to 
run ttl" program. cassette no. C'OITII)atible with ~ BASIC. ~./114JS 

_ '....,.,. ........... '.1 •. " 
1'OUCIt ~ I....,. - a two caswtte pac:Uge, TOI.ICfI Typing I 
r.elPS you learn tne keybOard, relntorang the C'OITect f1f1gel" ' 
kev pmltlons. TOuct! TYPing • ~rv cnoses worClS to 
helP 'I'OU Ir'r'IPf'Ove your tvolng ~IIS. mew Clr1IIl can tit' 
timecI or untlme(l. ~./S21.50· 
...... AOO-tagesS[O~ltIm~~ 
addltlon 5111115. DIYIded Into tnree uteQOOH 
witt! a tOUI Of 56 le¥T1lng mocsuIes. A pme 
can oe aocIe'O as a POSItlv't re lnfOrte· 
ment tOOl. caM. / IM..H 
... -"'T - taQeS 8 (0 aouItl 
contains 2S INmIng moautes 
[0 lurn ancIln'\PfOYe"""" 
tlQllc.allon facts. fIrOb. 
tems an be tlmeCl 
Of un[lme<I. - ., .... " 

I.nIL rv ca' liltS 
" If you write OiOQi"iiS 

using ~. m+s uoe Is a 
must ... Excel6ent Dfogr~:'-

80 SOftWare OItIQUI!. ISsue " • 
''Woer utllitv progrMn ... e.cellent 
value - a reJi contributIOn," 8O-Mlcro. 

~.~1980 . 
TOIJC:M Tv..c 11M - "Our rec:ornmendatlon Is to 

I)uy 110m Pi O\iIi;ow j IS If vou art se-rlous JI)Out 1m· 
PfOVIn9 your l)eI'f'OrfNnCe keying compUter programs," 

- 8OSOftWiIre CrttIQull! , Mue ' 2. 
........... T - -VI!I"V ' .... ,101 el..,nS/Ve multlp!latlon ~ 

fOr use Dv students just 1i!!;II'1IIog ttIt' rt'IU/tlpIIQtlon 
_,:c..::::~.::. ~ t~ need some DrvShlog up:' - 80 SOftW¥e .. ...... 

• .:Ira Cllmem.Ions of the 
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GENEIML 

Faster than a speeding interpreter, this BASIC 
program compiles your efforts into assembly language. 

TINYCOMP 
David BoIUh 
COUCH!, fA Jl116 

W hen I firu be,an luin, tome 
machilX lanauqc foutine5, lhat i~ 

rnIly impreued _ . But bceausc: I' m mostly in. 
(nested in BASIC, llhouihl it miahl be JOOCI 
aperimcf; 10 wrile. BASIC compiler . 

My ')'item il • ~d II TItS-IO with 16k; 
and T1 NYCOMP 1.0 is just. bqlnnin,. 

1M KlIIU TINYCOMP procram almd$ 
rrom liM aoo 10 1lne )100 in the listl",. 1M 
propam 10 be OOITIpikd $hould be numbcrN 
MWftII I and~. SiI'Ol'lr an END a.lnDent is 
faluimi. if is I aood idnjuSllot«Ofd ;t at liM 

...... e -

IOA . I:I . O:C · !'1'D _ lm. 
lID PIlINTeLCHISK); 
13 GQ5IJa lOCI 
JO , . ..... 
OOIfI _ OTHUiW 
~ c;;o,o II) 

"" :NO 
)OOX .~. Y • .IO 

J'ox · x·" 
JlDlfX.YTHUoIJoon 

lFfA _ _ - "'.pooiI ......... 
L£lio ........ 
_oaI"_~ lET ... · "· e 

l£T'" .. . 
PII1ST .... .oIU(.~ _ ... _ 
ooro_ 
If A.l fHLo,I _ ... _ .... 
END _~ _.-
~., 

NOTt.:"""t£TI_I_._k ---..... __ . 
Toblf I. TINYCOMP Synl4l' 

500 with the wmpiler PfOl,rJ.m. 
Midline t'Ode i5 POKed bqinninl a, IOttI

lion lOCOO. TM only I.b~ IlIN bqina ,,32MO 
and is uloed 10 store the ,-willes (A·Z. Mutch) 

whith T INYCOMP ~. 

Then arc ooly Ii,"!: Ralm>mts 11'111 can tN: 

compiled, with K~eral variations (seeTlbk I). 
In ,mer", TINYCOMP PEEKs Illrouah the 

BASIC proIJt&ITI ont line at a ti_ and bran
ch.es to various $l,I broutines that KIe<:t tIM: 

machine code tokms 10 tN: POKEG (5ft Table 
}) . 

TlN YCOMP Lit/in, 

II ~·I I C·65,o-l'24=E·'1 
2. 8-' 
J. PRINT'8,CHR$ (C), 
.. 8-8.1. 
51 II'B-DTII£Nll 
" COTOJI 
11 C-e+A 
81 II"(.ETHEN" 
" 00T021 
99 END 
5.. END 
II' POl~.P'PRINTP,:M.M.l=RETUAH 
liS p·PE£~(O)'Q-O+I'II'P.J2THENt' SELSE IPp.'TH£NC.2 
111 UTURN 
11. Irp<6S0RP>"THEN81S£LSERETURH 
liS PRtNTIPRINT-ERROR LINE ," ,Ll(L- I),END 
821 trp<480RP >S7THENRETURN 
122 C$.C$.CIiJI.$( P) ,005U811S,00T082 ' 
811 C$."" ,COSUB821 11I"(f. ""THENCI.-I ,kETUkN 
el2 CI"VALIC S) 
a14 Dl.Cl/ 2S6,EI_CI_Ol. 2S6,RETURN 
aSI PRINT", "TtNYCOMP 1.. DAVID BOHLlE COGGON. tA", RETURN 
'" P.42,GOSU881. ,GOSUB"' IOOSU881' ,P·Pl ,GOSUB8 ••• RETURH "5 P·22,GOSuBall,p-oI,COSUB8 •• ,P.JI,GOSUB81',P.El ,QOSU8B.I,RETUaN 
'II P·2S,C05UB81I,RETURN 
91S P-115 ,GOSUBI"IRETURN 
,21 p.215:COSUBa",RETURN 
,2S P-J4,GOSU81" IG06UB"',GOSUBt",P.Pl,GOSUB81.,RETURN 
9]' P-U5 
'12 GOSUB8tl,P.El,GOSUB8", P_Ol .GOSU81 •• , RETVRM 
'3S P-lt3,GOSUBIII,P-2J7,GOSUBII ',P-82 , GOSUBIII:RETURN 
'45 p-J2,GOSUB8,I,P .. JR , GOSUB8",RETURN 
'S. P· 21l,GOSUBII •• RETURN 
'" p·22S,GOSUS8 .. :P-2JJ,GOSUS8 ... RETURN 
'65 P-2IJ,GOSUI8"IRETURN 
'" P"VT.Vl · 2-INT IIVT.Vl·2 )/256 ) · 2SI , Pl· (VT+vl "2)/ 2S6 ,RETVRM 
I ••• D8rtNTA-I IO IM Ll(S' ), L2 (S ' ) 
Ill. o-17129 ' L-I ' VT .. IUSI ' ''.J .... 'CLS 
1.2. MI·PE8~(Q).PEEX(0+1) · 256ILl(L).'EEl(Q+2).PEEl(O+J) .2S6 
113. GOSU8IS1 
114. 'RINT,PRINT"6',Ll (L) , ,, , "," ,, L2 (LJ ." .L-L.I ,o-0+4 
1'45 IFLl(L- l»S"THENI221 
115' C·I .GOSUB8I5, tFt-muI'SI 
II,. 1I'P > 6 4ANDp <'I~ENo-o-I , GOSU82' " 
II •• II'P-14'GOSU82 ••• EL8£II'P.178COSU82SI . 
Ill. tFP"141GOSUBJS •• 8LS!II'P.1 4JGOSUBJ,,, 
112' Irp.14SGOSUB)1"!LS!II'P. l "GOSUI1'" 
11" I I'P,,128GOSua'SI 



11'5 IFPBBK(Q-l) . S8THENl'5' 
12 •• OwNl,PRJNT , GQTOI'2' 
122. GOSIlB8s.,PRlN"I'''5'. "ADJUS1'INC JUMP'S •..• , 
125' FORI.3 •••• ~,IP.PEEI(I ). IPIP<>l'5THBNI2'. 
1261 DN.PEEI (1+1) +256·PBEI( 1+2 ) : DN-' 
1252 FORJ-1TOL:IFDN-Ll(J)THBNDN-L2(J):PRINTLl(J), 
1254 NEXT,IFDN •• PRINT · L N F _· ,DN:GOTOI2,. 
127. NB-DH/256,LB_DH_NB· 255:POKE(I+l),LB : POKB(lt2),NB 
1291 NBXT:PRINT 
1311 POU16s25,4B.POKB16527,1l7 
1312 GOSUB8S.'PRINT@'5 •• ·· ' 
13.S JNPUT· <!NTER> TO _RUN_ MACNINE CODE, , .·,A$,CLS 
1311 X-USR(I) 
1333 00T01l33 
2'11 GOSUB8'S.GOSU881.,VI_P_5 4 ,GOSU81'S,IPP<>213TNEN81S 
2U. GOSUBBIS ,GOstlB83', If'CI--1TNBN nil 
212. GOSIlB,.s,GOSUB'2I,GOT021S1 
21 •• Y2-P-64,GOSUB8'S 
211. IPP-21S0Rp..216THENnu 
212. V4-Yl,VI-V2.GOSUB'.I.V1-V4 
2151 GOSU8,2S.RtTIlRN 
2]11 SC-PICOSUBSI5:GOSUB811:Vl-P-64.V4.Vt 
2311 VI-Y3:GOSUS"'.GOSUS,I •• Vl.v2.GOSUB'I.,vl_v4 
2321 IPSG-I.6GOSU893S,GOT02151 
133. GOSUB,l'.GOT021s1 
2511 GOSUBS'S.GOSUBSIS,GOSUB811:vI-P-64,GOSUB8IS,GOSUS'.S 
251. I FP< >24 7THBN8lS BLSBGOSUS8IS : GOSUS81s : COSUS81. , V2-P-6 4 
252. GOSUS,II ,01_". !l-',GOSU891S, COSU89I. :VI_V2 
253. GOSUS92.:GOSU8'.I.GOSUS921:GOSUB9IS:RETURN 
3 •• 1 G05U88Is,GOSUB811,VI_P_64,GOSUB8'S,IPP<>II3?RBN81S 
3'18 G05US8.s:GOSUBBI.:VI_P_64:GOSUB8'S.IPP<>2.2THEN81S 
3821 GOSUS8'S,COSUB831.If'CI<IORCI>S"THBN81s 
3.3. v4.YI:vI-Y2:GOSUS"':VI.V4:GOSUB,2':GOSUS9" 
314' GOSUB'ls:JR-3:GOSUB945:GQSU893.:R£TURN 
35 •• GOSU88'S:GOSUB83':IPCI<'ORCI)51'THBNBIS 
351. GOSUB'll:RBTURN 
37 •• GOSU88'S.GQSUB8)',If'Cl<lORCl)S •• THEN81S 
371. 02_01,E2_El.Cl_N.8.GOSU8BJf,GOSIlB'.S,GOSIl8'6S 
372. DI_D2,BI_E2,GOSUB931,RBTURN 
3B •• GOSUB,61:RETURN 

I Nove 10 I.polOJiu to d"oted T·BUG users 
ror the inerrlcient codes used, bw I hl.ye BeY ... 

actually wrillm I machine IanJldie Pfocram. 
Rather, I just used the codes I felt I c:oukI con· 
trol. 

......... 
To bqin, prO(C(t hiJ}! ~ for the: 

machine code and yariabic table by answcrilll 
MEMORY SIZE1 with 30000. Thit pcnniu 
about 2600 bytn for the compiled mxhine 
lan,ua,se progrllm. 

o ~ofv.SIC_ IO "'_ ... 
Iilt Nilll~ 

VT ........... _ of_1Ido 
!>II .....- _ eXIXI(h ) 10 I'OKt: --1>1. ~of_ ILoUIC"'IO '" ...... 
LltlJ IIociIrIaInurnborof.........-,s 1lno 
U(IJ 1>1 _ oon~ to UwI 

<" 
C,CI.lIG """ 
P Pf.EI(.-fOf'" , ... .... 
YI,Vl CHU_oflopol ....... .. ... --O' ,E I .-.valwol"' ......... jumpo 

Tllbk 1. VlIriobk L~f 

Une numbers 10-119 contain I umplc pro· 
IJIIm 10 be compiled. Yot/can key than in with 
TINYCOMP. Arter the Pfogram is entered, 
you IhwId $Iill hl~ over 10000 bytes ranain· 
illl (for TlNYCOMP 2.0?). 

Ik sure to iuue I. CSA VE before yCNl.ttempt 
to 1'\1110 TINYCOMP. 

When yo\Ilypc: RUN, the sample program is 
aecutcd in BASIC, This CRabln )'Ou to <;]'~k 

ror any S)'lltn CfTOI'S . To compile the umplr 
prOlJI.m. type RUN len>, 

Durilll execution the decimal linc: number , 
the bcPnnint memory location of the madJ.irw: 
code line to be compiled. and the POKEd 
machine cock tokem arc printed. This takes 011 ' 

Iy I. rew seoonds ror the sampk proIJI.lII. You 
CI.n IIIOW extc\llC the compiled proaram by 
pressin& ENTER when the prompt &ppc;I.n. 

1lle Jampk proarllm will fill the t<:I'em with aU 
A's, B's, C'sthroua,h Z's . Whaltook about S20 
~ ror the BASICprOlJam, tlknonly ) ,2 

KICOncU in the compiled machine cock! That's 
rou,ahty 160 tilTlCS faster. 1M)' uw about the 
JamC memory , I. little o~ III bytes. 

I proYidcd another sample PfOCl'IIm to 
Ocmonstl1lte the GOSUB command (see Sam· 
pie PTOIJI.l!I I), The codilll paints the t<:I'eetI 
while , and cmploYJ I. timin, dclJIy in the 
routine It linc: 300. By alterill& the variable Y in 
line 300 you CI.Il dtan,e Ihe ueculion speed. 

To exit Il\e ml(ltint todc, JUSt prm 
BREAK .(lr you Itt $Il1C1k in an mdln$loop, 
prus the RESET bIInon.) To OCCUle the 
machine I"",ua,se program without IUI\,; ", to 
~-oompile. type RUN ])00. 

CWTntM.u. •• 

C urrently. the maximum numbel' or tino 
which can be compiled is SO. This can be ad · 
justed by chllllJin, the DIM statement (L I and 
L U) in line len>. 

Any TlNYCOMP syntax enon ~ 'e 

di splayed as ERROR LINE' nn ($CI: Table I). 

Tlt.ert is no provision ror CSA VEi", or 
C LOADinlthe: m~chi~code, but the combin· 
ed BASIC proarl.ms (TINYCOMP and lhe 
samp!t proaram) can be ~Ycd and loaded as 
usual. 

A1thou&h thc.re arm't l. lot or praaitll ap· 
plications for a prosrlm that permits onl y fi~r 
$lal~mS, I hope Tl NYCOMP ],0 QUI be a 
tearninl e:o:pcricnct ror )"OU as it has bern for 
~. 

Some or the statmlCTlU I would like 10..od 

are PRINT"STRING", PRINT a variabic, 
INPllT. RND, and lhe SET and RESET. With 
0-'« IOOCO rr~ bytts rtmaininl ' lher~ should 
be sufficicnt memory to m~ketheTtNYCOMP 
$l~tmICIII 5Ct at lel5l as bI,e as LC'I'el I. I ... ·ould 
apprm..te any helpful SUIICRions, . 

~Jl '"'_" __ _ 

100 f'OI(b _ ""'" ill )OOXI. 

lOS PUIU _ ... ""_ 
..0 ,...n,Of vwiabk '1P" 
.., ... w, EaaOll ........ 
Il(I r_ ....... 01 ... of """" ... 
uo _ ."'_,,,,. 
'11»910 ............. <0<100 to II< I'QI(I'.d 

'100 tu HL(MnnJ 
'illS LOO "" LD E ... 
~,o ... 00 HL.DE 
911 ~HL~E 

flO f.XC Hl.Ol 
t~ LIlt_HL 
9JO 'P ... 
9Jl 0..... sac HL,DE 

"'" 'INZ 
~ I ETlll N If ... ENUj 
iOO POP Hl 'pt HL, - """ ~ 910 _(_.rOf 'lOO..m 
1Ill).Illl MIiII _loop. IItpl t/ItqII 

~,1ll)..01O .... 1'01_, 
10» '00 .. "' ........ """_E .... _, 
. _ .... _aoenIcock 

100000'lOO "'_ ............. <0<100 110(1..1')0 _ E1 __ 

(0010. THEN.ll!TlllN'l 
1)00.1))) .-..t .. m.o<binc '-... __ 

XIO),nJO <OfItpiln l£T 
~mo '-I*> pa.NT. 
JCIXI.lOOO ............ W .. . THEN 
l~mo oompilo>GOTO 
11OOlIOO """,,*,OOSUI 1~'Ill.N 
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• GENERAL 

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

An outline of the 
commands for a new language. 

PUT-N 
William O'Brien use. 
" Dongsn Place 
New Yorl!", NY 100<f0 ON EAA.FIX! 

Higher leY81 structured languages IOf the TRS-60 arl in 
short supply for the sartoos progra.mmer jus, now. Yes. 

01 course, there Is Mlcrosolt', FORTRAN, I)ut one must know 
the language thoroughly in ordOf to use It. The need arises, 
therelOfl , tOf • high level language wilh simple Instructions HUH? 
that allow II programmer to implement illmmediately on his 

system. 
II Is lor 'his reason 'hat I am proposing the use of ,he 

following structured slatements. II anyone would care to HOLD 
compUe the language along these guidelines, 

PUT·N 
A High Level Command Language BACK 

VAALST 

U ... 

HELLO 
MEM? 

FO. .. .wHEN . . . 00 

IF . . . WHAT 

ON EAA. WHAT? 

SYSTEM RESPONSE 

OK . 
YOU'VE GOT ROOM ~ndicales a 
large area 01 user RAM). 

IF FULL NO 

ITS A UTTl E CROWDED IN HERE IDLE 
!hall ollhe available RAM Is no 
longer available). 
NOT REALLY (very lillie RAM Is BACTOBUS 
available. The CPU wlllaiso reo READY? 
spond with this when thete Is so 
little RAM available that It doesn'l 
remember the question.). AIM 
lor all the possibilities suggested. 
when lhe value or cOfldllions are 
as you wiSh I"em to be, do whal · 
ever it is yOU wanl done. This Is 

e.cellent for analog inpuls. II . lor 
instance, you see lhat you will be 
busy for Ihe rEtSI olllle yaar and 
you want 10 be reminded when 
Christmas arrives. 
a coodl\looa l statement such that 
should the conditional occur, the 
CPU will advise you how to 
pra<:ee<I. 
if an error occurs, prInt Just what 
kind 01 an error It is and how to 
correct it 

FIRE? 

WHATOO 

CLOAO 

RCOR 

INTERERR 

SYSTEM RESPONSE 

10( appliance operators whO dO 

not wish to be bothered with stale

mel'll errors. The CPU is instf1.lcled 
to COrfe<:llhe errOl on its own. The 
imporlance 0 1 this instruction can 
not be OYe!' emphasized. 
should you receive an e"or meso 
sage that you dO not understand. 
the CPU wilt try to e.plain It more 
clearly. 
should the programmer find it nec· 
essary to leave lor a while. this 
Instruclion allows the CPU to shut 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

most of itsell ofl in the interim. • 
cancels HOLD. 
lists all variables nol in use as 
01 its implementation. • 
when printing 10 screen this !orces 
a stop should the screen become 
filled and start to scroll. E.eel· • 
lenl for preventing eye strain. 
allows Ihe pra<:essor 10 do what· 
eve!' it wanta to for a while IIlhe • 
programmer wants to lake a break. 
cancels tDLE. 
similar 10 HELLO, CPU responds • 
with OK, I"IOUfylng the programmet 
thallI will accepllnstlUcllons. 
lor interfacing the TRS-80 wllh a • 
Rockwell Computer. It provides 
the necessary oulpul dala. 
lor 9ffi8fgency use only, should 
Ihe programmer see smoke near 

Ihe CPU or any 01 the peripherals. 
for Ihe nOYice programmer. this In· 
struction allows the CPU to ell' 
plain its variOUS capabilities. 
lor the experienced programmer 
af'ld novice alike. This loads a pro
gram from tape and causes an 
automatiC Checksum error. 
causes the CPU 10 prlnl what 
model tape recorder is on l ine. 
Since this Is an abstract choice. 
implements an intermittent error 

• 
• 
• 
• 
• 



I made the TRS-8O' into a serious computer. 
Now I've made the Model D into a spectacular one. 

I'm Irwin Taranto. and I've helped almost a 
thousand businesses get their first computers up 
and running. 

I've done it prima rily with the TRS-80, becaus e it's 
a really e legant piece of hardware . Given the right 
programs, it can do s ubstantially the same work a s 
the traditional minicomputers that cost four times 
as much. 

I proved it with four on-line, interactive programs 
adapted from the genuine Osborne & A ssociates 
systems, originally designed 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 II. It 's an $8000 computer that works twice as 
fast and has four times the memory-up to two 
million characters. 

My new systems are fully 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: T1lS4O ImDCL U PIOOII.ua 
a-.l ......... ICMII.-..aI: h.and.I .. up to 1000 u anoactiotul 
on 500 d iffe, .... ' u .. , ·doI fl n.ed -..U. I, kee~ uac t of the m by 
month. 'l .... n • • and \'>"" . " ........ ""'npas"w" I.e> the PI"~" ., .... 
and does dep&rtmentali ... t ion. 

aoc...-~a..., goen.-ra_the purcb.u, order 
and pon" the It,m to pa.,abin whan Ut. ljIOOdo ar. ' ece,ved. 
In_·link..::!. " calculat ... and prinu chaclul and . gad _II_ 
' eporu and linlul lully to Ute ~ .... ,aI _ga,. 
",-u .......... Ib: . ' ' .. , k .. P"' trklr 01 b illed . nd 
unb illed "'YOO<:M. open and cJoaed Item •• -vinlll and _vic» cbarge 
calculauon. It pnnu OI ... .....,U . lLnIuI to the ~ ..... aI _~ •. and 
can work within .. ,til ... an ,n_bnll..::! o. balanca· !orw ard 
accounting Sf"re m 

~.JNo 0Md .. : comput ... ragular . ...... "' ..... and pi.acewort 

P&V. k .. P"' employ .. bin. fig .. , ... t ...... and doIdu"'io .... prinu 
chaclul . toU' .... I. 94,..\ and W·2 10 ...... . and br .... out indivXI .. aI 
JOb COOI.a. 

'A ,._", •• • Of ,1>0 tUd y CorporaUo n 

... ~s.n.c._ ... ~ '51 

Scannml by 1111 GoIdklang - _ .InI-80.(lOIT1 

When I say set up and ready to go, I mean jus t 
that. If you're not quite sure on that point, call the 
number below and we'U give you the names of some 
of the people who've al ready bought all O vel the 
world. Call 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 fiU out a detailed 
questionnaire that tells 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 all your questions . If your Questions 
are tough enough, I'll talk to you personally. 

Because that way I'U make s ure that Model II of 
yours turns into a spectacular computer, just like 
I promised. r--------- -----------, 

..... PI .... , II<!nd me th' Cu.ltoln q .. eouonnalIei 10. the lollow ,n ll 
$249 95 Modal II prOgram. 

[J a .nCllai LItd~rlC .. h Jo .. , nal 
o Acalunt . Payable/ Purchas. O,de r 
o AIXO\U>U R_ ivable/ lnYOlClnll 
o Pa.,,011/ Jo b Coot inll 

:.J PIttasa • • nd ..... In for .... tion on th' tlIS· 80 Mode ll p'og, a m s a t 
$99.95,ach 

Pl . .... und me Infor ..... t ion DOl othe r "Ilo.ranto bu.,.,..s progr .. m . 

Yo u, name' ____________ _____ _ 

Addr .... ' __________________ _ 

CrtylS ta"/"Z'p ________ ________ _ 

". Taranto 
8. ASSOCIATES. INC. 

PO _ Ii07l. 4136 _ _ H ..... y . San Ralu l CA 94 903 ' 14151 472 ·2670 L ____________________ ~ 
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SYSTEM RESPONSE USER SYSTEM RESPONSE 

IMI dluppellr. when the power I, Shad!; peripherals IMI you snould 

shUI off ,a. I, the cue when tak· take out • loan. 

ioo the CPU lor r~lr 01 aame). BYTECOUNT outP'lts now big. ctlunk 01 your 
WAIT ••. thIs Instruction Ihould be used Income is going toward the alec· 

jUlt all., ordering • Dlik DrIve !rlc bill. 
from the manuf.ctur .... II disables ACTWAIT aller Inpull ing the wIIUng time 
all DlaIr; Operat ing , .. tures lor lor. perlph8f11 ' rom Tlncty, this 

five months thul eUmlna.\lng luncUon allow. th. CPU to cal-

any chance 01 an L3 IIIlOf. culate the aclual time you shoold 
MNUL lorees an oolpul from th' CPU, .,lot. 

eluslng 1110 prinl what Illeln· HANOUP utility thai permltathe CPU to 
s'ructlon IT\fInual r.atty ~n. or get hung up on • problem whln· 

.~ld NY, rather than what It eYef the prOOrlmm8f lrwltK. 
does NY, ,Inea they .r. not a'· friend 0'tM to .. the wonderful 

WIY. the Mme. thing. 

E04T allowl the CPU to IIC&11 the job LUST a typo, Ignore II . 
aosln Thl New yorlt Time. and ARITHMETIC OP£RATORS 
III' all }Durn,llsm ollerlngs . 

BACKUP! lorcn the CPU loto ao error rou· .ME. might be equil to .PE. Is probably equillo 

line when brought In lor aervice to .GL gr .. l" or less than .NE. rtOt equal or equal to 

uphold your claim Ih.t it isn't .SC. slmit.r or congruen t to .AE. actually equ.l lo 

WOf1illng right. .PS. pemaps Ih ... me .AD. addition operaUon 

SORTMTPL CPU Input. the .... rlous .nswers .5U. Integ.r .ubtracUon .LD. long di ... i.lon 

gl¥en by .... rlou. Raclto Shack per. .50. lhor1 divis ion .OC. dl¥ide and conquer 

&orln.lancl sorts through them to .MU . • n ancl.nt Island .SA. aequantl.I addition 

check lor a poa.elbl ..... lId .nswer (mulUpilcaUonl 

.moogtl'llm. .FI. forget 11 .WE. whlchlYer I ... s ler 

FORMAT when writing. program for your .LA. loselh •• nlWet' .MA. make up.n .nlwet 

brother M.ttMw, It .lIow. the .NY. new york JC. It'npoaIIbIe 10 compute 

CPU 10 Insert hi. n.m.ln the Ilrst .WC. tnlld' and \0 th.lelt .CT. compared to 

REM Itatem.nt (thll will not WM AI you can see . • command langu.ga util izing thfl.bollflln· 
with other n.mel). IIructlon .. t would prO\'tl in .... Ju.bl. to the TRS-a) user, 

APPEN OIJtpulllollructlonl •• tQ how an whether a neophyte or an experienced progr.mmer. It elt· 
unprintable lyrnOot mlghl be pl.lns the mora mysterious aspects 01 the machine and the 
written. complicated n.ture 01 lIs creator • . 11 anyone hal additiOnal 

MERGE allOWl the CPU to notify yOlJ when ".temenllihey would like to add. leel free. Ih ll langui.ge il 
you ..... spent 10 much on Radio not protected by copyright. I hope you'll enjoy PUT·N .• 

BUSS EXTENDER FOR 
ELCOMPCO ..... ~_ .. ,tpho,.. ~ 

P.O. Box 6133. Albany. CA 94706 • 
_u (415) 846-7122 C.O.D. 

Now you can hook up to lour 
accessories to the TRS-80~ 
Buss with Active Buss Ter
mination to reduce Buss 
ringing and noise and in
crease reliabil ity. 

INTRODUCTORY PRICE $95. 
P.Set;1"'.o_""~C"" 
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.:::: ...................... .. .... .... .... .. .. .... .... .... .. . ... .. .. .... .... .... .... .. .. 

THE TERMCOM™ INTERFACE BOX IS THE 
MOST EFFICIENT UNIT OF ITS KIND. 

Your computer will gain communicat ion capabilit ies by becoming an 
intelligent terminal. This capabilit y was expensive. But now. TERMCOM '". 
the Intelligent Interface Box, is here! 
• You do not need on eXl=>Qnsion 

interface 
• You do not need a separate serial 

interface 
• No addi tional software is needed 
• Provides post for serial printers 
• Plugs directly into your computer 

PRICES, 
Box and Software . . .. . ... .. $149.95 
Box Only ................. .. S129.95 
Software Only . $45.00 
Documentation CXlly ..... . . $ 1 0.00 
Box wi th Prom . .. $169.95 

... _"*-___ ,u 

TERMCOM '" FEATURES INCLUDE, 
• Paging 

• Scrolling 
• Reformating 
• Display lock 
• Many other attributes 

TERMCOM'" ALLOWS UTILIZATION OF, 
• Inexpensive serial printers 
• Any other RS-232 device 
AA easy to read owner's manual is provided. 

".. S'fJ.\fCON\ 
COIrf'OftATIOfoI 

575l1!1cJicor"a c:-.oe SuITe 20~ 
A".nt<n Term 18131 ~ 1 214501 ·022 1 



Cheap and simple word processing. 

BAS I C Word Processor 

[k''''" D. Hinrichs 
lJ16S.E. J77thA ..... 
U'atJto"#f,,1 WA Wl671 

YO\! dQ a1 111'ays think of bc1ter pIlra~ng 
afl~' yOIlS« your lhoUJhh in print . don't 

yo..,? 

A "-oro pr~sor fo< ) '0"" romPUltJ leu),ou 
"Til~ !tun's and articles ,,"';lhol.u 1)ll'i1ll a serifs 
of rO<l&h drafts. All of your 1 )'pin~ r~i~ion~ 

and w ilin,.u( I;Ion( on thl: .idro d isplay . Y.,., 
prod~ a hid copy only .fll:' )'01,1 are ",,(;.(,«1 
wilh tile' I(~l. 

You ,'an al!iO WI,'f thl: 1(11 on ca'~IC ~ 1ha1 

)0\1 can mah additional ,'o.-.«Iion> and lor 
hard ~ al a later lilm. 

This BASIC word pr~ has 1h1: folio .... · 
illl ralUrn: 

I. It~. normal .. ppoerllo" .... cas.. lypinl 
on an \lnmodir~ 16K LC"-d II TRS-80. 

2. II i. li~"rienltd . Every line of lUI hill> a 
line number. for rcf ... en,'('. Thi s nl,lmbC'r ~ 

noI hi: primw. 
.3. Edilill{l i. similar 10 w "d II RASIC 

wilin, ... ~ lhalthl:mti rc liM is at,,'.)", ,·i, ;. 
bk un<kr a transpatnu cursor . 

4 . You c .... chall,e Inyor ["" Im ,-a, iables!o 
f.".ma! fur prim Of di ~play . 

j. WOIIIs can be .u!om;tlical ly movrd be· 

!"'«f! linn 10 make aU linn the COfrtt"t furnliU 
kngsh . 

6. !.inn of luI can be ddctcd. inlocncd. 

rq)llccd. Of mo,·cd . 
7. Linn of tU! can be alltomali<:all)' righI

jUlOlir~ . 

8 . Up !O 120 Ii,," of lUI, ncarly 5 pages. 
double·spaced, can be in mnnor)' a. one lime. 

K"'-': .1It Prot; .... 

When tM PfDll1lm is loIckd and RUN is 
nlterrd, a title and promp(, COMMAND'!, 

art displ.a)'td . TIlt protram will I('('ep( 11 
sinlk·lt"!!er 1e&al commands. Theil: ... c: 

CCOMPIU 

U VHF.TF. 

Adol 'n!. ,JIt<lld 01 ,,,. "" r .... ._ ................ """-, .... 
•• __ 4>""._-. .. . -.', .... 
_ "' .......... "'" .... '0'". ..,.· 
""'""",h. 
1lotoI •• _ 'r .... bb;. '" ...... 

50 • 80 "'/crocomputlng, ""y 1_ 

ll.l>tl 
I' I'()R~AI 

" "LL f 
I ' '''S[lf 

IIlIS"Un" 
~ ~,u 

.. Pl ISI 
M • .:pt .... n 
SS", \'[ 
I · VllJf.O 

_~ t.XII 

' 40 ._'r .... .... 
a......, ... ro. ... fOl « ... """')'" .. -.... '."" ",,, " ,~,,~, , ........... , ..... ' .. o" .. m~Q.' ... 
"". M ......... " f'". .. _" r .... 
,:--...,,,._.-. '''' fIIt . ..-..l~'" .. 
'.,.." ..... r ....... ~-'., .... 
._-..". ............. ....... 10<00"" .. 

. -...... , ... ,," r.""' ... I" .... .""""'. _"ic<! ....... h. _ ,_. 
R".,.~ , ... ,," r • .". ....... ",.,..,. 
I....,..) , ... , ...... "" , .... MIn, ~n(IIoy 

Now, Itt·s e.\aJT1i..., It.oo. command. in 
detail. 

AU.,. Thc final lines of lh~ currml !~~I (i r 
anyl a~ displayrd, and a na5hilll blol:k ""'liD! 

shows "herf ' e~I ,..ill br added. This command 
aUl0m"-lkaJly tu.n~ on lhe liM numbn di~play 

option. Tnl can now br !yped COf1linuouloly 
.. -ilho .... hal'inl lo ENTER ~ line . When the 
.c:!.! file is filled, a fILE fU LL mrs.QIC is' 
sho,,'n . 

__ .. 'h< AUU __ , 

- " 0 .. ' II .. """" .... , on< ,..,.._ anti .. ~ .... , ....... 

~-_·_b .... ' .. _ .. __ 
- """~ , ... __ r ... __ '" , ................ r_ -Spo«bor ...,.n ,"' cw"", __ ... '0'". .... . 
UIlIH ["'" , ....... , ...... .,., ... , ,,. .......... b<l"" ,,,. -"'_ ............. .,.. 
Sloh · ~ Ead. "" "'" _ """"'M .... ,,,, '0 ' ... ,",,'''' 
rlPtol,,,. .... . 
'"","" ... .... .... ............. 01·_ ... '1 .. ,'". ...... ".,· 
...... .. ' ....... of" ... . 
nEAl! l _ , ............. ' ... _-""" f) .... . e<. Ith .,-.. , ... _"', ...... . 
~~ . ~_ IlI< ..... _ " ..... , .... _It ....... _· 
' .. ''''I_ ... ·' ........ of' ... .... . 
.... ~ .• . ,.'" bt4> A'>01nI'''' ... "''''''' '" """"'""" -n..r.":;to;~ .• _,,,._ ........ , ... _ ......... 
~1~.""'f _5hiIt·.i>_. 

BlANk . All blank lines • • ~ c~min.t«l f.om 
the: lUI. and tM line numbns are closed up. 
Notc thai blank linn are empty and this com· 
mand docs IlOI ~fftt"t lines ,l!.J,! C'On!lin only 
SP"'ctS. Du.in, .oper.tion, ~his command 
dhpla)"> DELETI NG BLAN K lI .... ES; " 'hm 
~,it au!omalic.ally displa)"$ the: ntw lexi fi~ 
usina !he: VIDEO command . 

W MI'ILt:. Aner cditinl or .dormalt inl 
the,nt, _ Ii""" may brlOO Iont Ofl00.\hon 
'0 properly fl. inlO lhe ipfcirlrd tine 1en1!h. 
This command Iohifu \O'Ofds bet,,"ttII Ihc linn 

of a specirotd bIo<:k to It"! 1tJ.e best pouiblc Ii! . 
COMPIL E \O()fk~ in 1"-0 " agn: II Ii." 

ct\C'Cks ro. lIn('5 Ihal arc 100 IOftI and pu~h~~ 
any c~!.a " 'OIds onlO Ihc followinl linc. It !hm 
ctJ.ecks if any line can acctp! ,,"O.d! f.om !he: 
follo"'illl line and pull~ an)" possible "Ofd_ 
back ontO ,he: prC'CC'dinl line . CO.\ l f' ll-t: 

5hould be u~ on only one pa.qr.ph al a lime, 
a. il left ·jullirln all linC"> r-xccpl 11K- fi~ ,.'i,hin 

"" .. 
~" ... 
"'" 
" M 

" " "' u 
~ -'" 
~ 

• ~ 
""" • • , 
• 

" ~ 
• 
" , , , 
~ 

~ 
~ 

" , 

" • 
~ 

• • , 
• • , 
, 

-I.-of .... Bo.,.. .......... LOAD_SAVE 
1>ooiI_ '" _ .. _ "" JUSTIFY _of_ .. _ fGo- I UST'FY .'-"""-"""' 1N.on~ ... _ of ..... 1I\SC1l JOt 
c ... ", 1.I:ttP'o<>'-""" 10, 
1''''-~ "",f .. lin<_l' ''· ''1 .-.r.,. __ 
..... l'O'1of ....... v.-
u.. -., r' Y" or '" fO") 
" ___ ! r·y·· .. ··"'··) 
PrioI_ 00. r", _ ... . t 
1"y-r ""l _ ....... _ f.,. 100fT __ -1lipI,...,"' ..... "' ... 
~dIat"" .. , .. ··' r_..,. ................ , ... 
T----.. ocu __ fGo- EDIT 
ASCII .... "' .... _..,... 

~.."..,

~ew-..........-fGo- ... __ 

-. '_O<J"- pooiuooJ 
~ ...... r", COMPilL DELETE..,. 
MOVE. F __ 0<'1<1 n.. r .. UXT 

_10.'1 
~lnt _of .... f", V'DEO ... .. lIm F .... __ ...... _ 

"' .. '_1 ..... _ 
1-. .... ""'01 I"'SEU 100< IJ M" __ _ 
___ . l . , 

L.-.o_of .... 
Loot .... _"'OCU u. .......... _ ...... 
L<fI _Po '" >1M PRtl'lTlott; "'---_ .. N_ ..... ,'" EDIT ~'~_~ ..... ~~ 
_"'_ ...... ' ... JU5TlfY. 
F ............ __ ""MOVE 
-.", .... of _ 
PooiIiooo ........... PIIINT Iio< ___ 
.......... .. _of __ ,-_ ........ 
...... or lEPUocr n.. to Dr II 
~1Irt_ ......... 
ASCII _'" _ ()l) 
~ of MlU IIlinI. _ ........... 
l.a\IIhof MIL. t, ...... __ 
"-"""DlT I _ I", ,)1 

l.Mo ..... r ... COI<oIPILE. DEIITE. ... 
MO,'l' 

T~ I. Arrv)'uttd VIrirbIeJ 



in flllie . II ~n alw bury ~y "","'9f.~ or 
do-nox ·ju$lify markeo that ar~ IlOl on tile last 
line ";thin its ranle . This should be avoided . ti 
lilt. m.kers are lhen ineffcaive. utra ~ 
iIet""ffll mo,'ed "'ordo; are eliminaled. u"PI al 
lhe. md or senlences. 

followi", a period. qUQIion mark. c"dama· 
tion poinl . or colon. Ihr« spaca are inserted . 
f railin, .spaces are ddeled. kavin, only one 
~ in a P'e\'~Y aJl~ tine Ito keep lilt. 
IIL.ANK command f,om elimirwinlillt. line). 

Noce Ihal COM PILE can push e"lrl ... ·ortls 
forwa,d K"O"e1"al linn, bul can pull " 'ords bad 
only one lin.: . 

During operat ion. Ihis command displa)'~ 

COMPILING. If. afler usinl COMPIL.E. lhe. 
laSll iTH' orlhe. !ojXdlied bkd is w.iIIloo Ionl. I 
UNE n HAS l CHARACTERS mess.qe il 
displa~ . To coned Ihis. INSERT an mtply 
line lind C OMPIL.E juw. t~ IWO linn. 

Afler a 5Ili~rKlory COMPIL.E. lhe I~"I file 
.. ;11 be: aUlomalicaily di~played b)' the VIDEO 
command. 

In:u :-n :. This command eliminatH a 
sptcifKd block of lino. If onl y one liTH' is to be: 
eliminated. m lCl Ihal line number :u both 1M 
Iif"Sl and IlloIline number to DELETE. The lUI 
is displayed ",11m done. 

~:OIT. The ~nlirc lin.: - 255 c ha'KlCls-is 
visible wllm in EDIT. inc1udinllhe characler 
under th~cursor . If . non~xistmt ormtply lin.: 
is spc'Cilied. an ENTRY ERROR 1I1tSSag~ is 
,ivm. This command aUlomalicall y lurns on 
lhe line number display opIion . 

Subcommands in Ihe EDIT mode IU~: 

"- """ ... ' .... . _ , .. , .... 1<". ____ no. ikI ..... _ 

0/ ... ..... ,,_ 
n" <It n t~.,~ ... , .... < ...... , .. , .... ' ... n f'N'_ • • _ --A A,pon C_ ..... po<>._ ...... ,"-' _ ....... ' lot" I 
_ . 11. ... _ 1 ........ <""'-1'<'_., 
ftC:: t ......... " • <fool ...... , '" _ " ...... cd<toor .. 'Cf • • l · .. · 
"" ,.. .. '" 'o~ .... 01",-,,_i . ...... ..,.,.. ............ , .. ,.... ... ~( ... ~ 
nUo.t.r. , ..... " .,""' '''' ......... _~, .. .... 
1I 1 1o<~ ' .. ..... 04' ... .... -' ..... ''' 'NS(r.T _ 
II ....... _ "_'''0 , .. ........ __ ~ _ ... _ .. , ... 
""!W,,,,,, ........... , .... 1I.S0tf _.,...,QIl_, .... ""'· 
"" .... ,00","'" •• _~IO'!w' ... to, . ..... - <lt -
1. 1."" .. __ ... _.-..-"', .... __ -"""' _ ... _ ...... .--_10' .... __ 
~ S, St.<i1101 , .... ndI __ ,--. 01 0Il001<:1<< , K«p>-" 
__ ___ ...--.......... 6o_ lOr __ ,' .... , .. .. 
..... ............... ""'«10-
.~ (""" .. , .. rW '" ' .. _IIId .... ' ... 'l"ISt.lT_. 
SIIoh_ ' """" " II . I."," __ «,,,,,,,,ocun 
Qofl· - ."""" ' " '''' .. , ' "''''" ...... ,'''''04' .. ..... 
5hf' · 'C-.... ..... , ....... . -',.,.;.._·""',f ...... .. 
' ' '' .. -.104 ........ . 
fJ<IU .. Sholt ·. i:. ... f,- ' .... 1:011 __ 

An", e"ilin, fTOOI EDIT. if lilt. lin.c is 100 
Ion,. Ihe LINE n liAS ~ CHARACTERS 
mc:ua&C is givm . IrllK line is not 100 100&, Ihe 
,u. is displa)'ed by .he VIOEO command. 

FORMAT. This oommand resets tilt. ten 'Ut 
formauinl ~ramne, s from ,lIei, default 
values. either for ,he video di~play!)l for print· 
inl of 'he Inl. 

I t .......... h: Uri ..... _~ IoO'~ .. ..,... 'lO r • .,.._,-. ........... 
l 1._...-....; Uri . ... . _ .. 0, [,o'Cf . ........... 04 111M. 
....... , ... ,..,.. ._"'_ ........ """'''', .. , 
J 1Jw ._""'"U ....... ,_~V. I~_. _._ba .. 
..... /'1. 
• . I· ......... · DtI ...... · .. U<~O'o_ .. ..,of, .. ' .... ' 0 
~ ... , .... 4nPo, '" "' ...... . "' ....... _to«, ...... , .. _ .. __ .... -
, . IAn ......, on_ ._ .. 10 ' 0 "' .. , .. okf ..... 
__ ... cnm .. _ .. I0-0: ........... ",,,,, .. . n.. 
..., .. '"'''''''''''' , .... pr .... . 
"- r,..~.: Uri_ ._ .. 'I. llIn .. ' ... """"""of..,lO 
""", ... <dOll_~_."'''''''''''''CI''oXl'", ....... 
-'" ,." .... ' 0 :1 I", -"" ........ , 1' .. __ : Il<l .... . _ .. S.IIO __ . l o"""' 

_ _ ......... "¥". _., y"" ........ """' _ .... to<o. 

01,.... .. ·_'0"""'. _....-.' ....... '0_, 
. _, .... _ : 001 .... "_,,_to~ .... ptt< ._int .... ___ .Ma, "" , ....... _ coI. 
9_ ....... ' No __ 'lrI ..... _ .. y ", ,,, .. _ ._.101 ... 
__ T"J"' .. __ ,f .... _~JIU"._""'._. 

.... ··N·· 
10 t-.,:: u ........... n ___ n,_...-. .. ", 
""_"' .. , .. ,~o, ...... _ ......... _,-'" , ..... _',O<1Iy. 
Sholt · ,,",n '''' .................... , .. '''' """"<»< " , .... 
...-. .. 'o .... w .. -, ____ 1'", .-,. ... , '" -' .... ""'. 
_ ~ .. _ .... , . 1 .... _ .... pnnIod 0< do!.Pa)"OOl 

.......'111 .. __ ""' ... ;, ... 1 ...... ' .'.-.,. 

Aftn loinl th,ouJ/t Ihoc 1m FORMAT 
parantelClS. you are rnurned 10 tht command 
mod<. 

INSERT. This command in..e·ns I lin .. lor 
lillC"S) oflc~t imo lhe: middk of lM cunmtlul . 
The follo .. -in, lines oflut are mo\"Cddo .... n and 
rnJumbcred . Specifyin, . nonoC'xiSlmlline .. iU 
Bi'~ an ENTRY ERROR . To in§ftl ~mply lino 
(for COMPIL.Eor MOVE!, juS! press ENTER. 
Ir Ih~ tc.\l file i~ 1iI1rd. a "flL.E FU L.L. '· 
tnCSSaJC is ,i~m _ 

JU ~ .. nt'¥. This commlUld rWit ·juSlirla all 
of t~ lUI. i ..... il makes the riJ/tl m<h of lhe 
lina eYeIi . The only clo:eption~ lIe lina " 'ilh I. 
do-n()I -justify or I.n md-of.pag .. marLer lIthe 

end.or I.lin.c thaI has no sjNoCabel""ffll words_ 
Exira SJNKCS arc in~ed beI .... C'a"! .. -ords. 

$Ian in. ,andomly. but c.·enl), diSl'ibtJ1ed . 
~ may be in~ed beI,,'C'a"! adjacml 
'IoQId). !)I e\'er)' other " 'ord. dependin, upon 
""'htlhn there .rc an (\'t11 01 odd number of 
,,"-ord$ in the line. T,ailinl spolCO are elimi· 
naled. lea" in, onl)' 0!lC s~ for an all ·~paoe 

line. Uadinl ~paces aT~ 1101 affcaed. liO lhlo., in· 
dmlalion may be: maintained . 

It is suUnted that JUSTI FY be: used only 
afler lhe I~Xl is in itl fi nal room. as the: utra 

Conf"'w fO MXf paJt 

ProVf1171 Lisfin, J 

11 Ct.S,PRINTTA8 ( 21! " BASIC WORD PROCESSOR" 
2. ' IC) 8'1' D.D.HINRICHS 1919 
3. DEFIN'J"A-S ,CLEAR7 , .. ,111. '" 12' ,DlMA$ (NL) ,XS 13) ,5 (21 ) ,T (2') 
41 BS-CRRS Il') ,CS"CIUI:$ (143 ) ,P$-",,, ": 11$-"'1'", PN$""N " : Pl$· "Y" 
S. S$-" ": IIS-S$I LA"-11 p-l,PP"I: pL-n I LL"U, LH"lI: U"12 :OUT254, 1 
fil I._LA , IT-I,R_ . :A $. "· , PRI NT: IHFUT"COftHAIID": AS, IFAS- " "GOTOgl 
7. A-ASCIASI-64,IPA>'OIIAGOT09',4",51',1fi',79',122',8',l12I,ll51, 

1)91,151',152',15",8','1,164',8',175',177',8',8',183',81,19 

" 81 PRINT"·· ENTRY ERROR ···,GOT06 ' 
91 CLS.o-l,NS."Y" ,IPLA<'TIIENL_ ',OOTOll. ' ADr> 1,. I FHL_LA+ 1 TlitN 211 tLSE I PI. >FL .. 12THEII 801. - 12 ELSE8- PI. 
11. FORI-8TOL, 1"1.£11 I 1'0$ I I I) ,D.D+INTI IX+ 4 I/U- .Il ) 
12' GOSU81911,NE1TI,L.L+l 
131 C. (L-PLtDI'U: I i'<:>8U PII.lN1', PRIN'!: ,C.Ufi 
1'1 PRINTfC,USIMCF$,L,'PRINT~SIL),'P"L£NIASIL ll tl,C.C+P"l:~.L+l 
lSI PRINTfC,CS , ' AS.IH~EYS.PRINTtc ,SS, . IPAS. ""GOT0151 
1'1 COSU8291 :OtIA-7G01'OJ6', UI, UI 
17 1 1 FA.UTIIENAS. S $ , 00T02UE LSt I P A- 24 THtN 3 UELSE I PA_ 31 G0T046. 
UI IPA" Z5THtIl4JI£LSEIFA.26TlltN3l1 
191 IPA- 96 IFLA <LTN£II LA.L ,G0T06.tLSE6I 
2 •• PRINTtc,ASI,ASt L I.AS{LI+A$ ,IFP<.LLTHtHP.P"I ,C.C+I,GOTQ15' 
21. IPRG0T06'ELStIFNL<-~FRINT:PRIN1'~FlLt PULL",LA-NL-I:~I 
221 IPL£N !~S 1l ! ITHENL-X ,GOSU8116. 
23. IFIOLATHEHLA_I( 
241 IPA$.SSGOT0281 
25' rORH-LLtIT02Sftp-l;A$-"lDS(A$!LI ,",l l 'IFA$<>S $NEI(TH,~28' 
161 ~S U) _RIGIITS ( I'o$ (I.) • LL-Iftl): 1'0$ 11. ) - LEfTS!AS (I.I .If-l I 
27. PRIN1'tc-LLtlf-I, 8S " L.~ ,COT(llll 
281 AS (I.) -LEPT$ (A$ (I.), LL) ,1..1( ,GOT013' 
291 A • ...sC (AS) ,IPA>U.t.NDA<91 THEIfA-MUtLStIPA>96AHDA< InTHENA.~-U 
III AS"CIIRSIA) ,RETURN 
UI IPP >LLCOTOZli • D 
321 PRINTtc, CHRS\9 Z) : ,AS{Ll_AS(LI+CHRSIl7 ) ,U.S$,GOT0211 
nl IFP>LLC0T0211 ' S-D 
HI C. (L-PLtD ) *6400', IPC>9 IlTHEIIC-911 
)5. COSUBI181,P.l,A$.S$.COT021. 
16. IPP.lOOT015. • I. 
11. C-C-l, PRI NTtc,8$"P.P-I,A$(L ) .. LEFT$(AS(LI,P-1).GOT015' 
38. IFP.lGOT015 1 ' S-L 
19' AS I LI·" " :p- I,C-IL-FL+Dj·fi4 .. 4,lPC >91ITHENC.911 
'" PRINTfC,8S"COTQ151 
411 IFP)LL-6GOT0151 ' R 

Cf)IIlinW«1011 1M fJUI /XlKt_ 
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,~. A' (L) _A'(L)+ITRIMCS(S.I'),C_C.S, p_P.S,GOTOlSI 
U. I'P)I.l.GOI'OU, ' I-II 
U' C. ( L-rL+O I .'4+" IP'C)9IITIIIKC.'" n. GOSUIUII,,..I,AS- shGOTOU. 
'"~ IrP>t.LGOT021. ' CL 
41. PIlINTfC , CHASII1)IIASIL)-A,(L).CHA.11.),AS·S$,GQT011. 
, .. CLS,PJI;IN'!'"OEL£TIMC aLAH1t LlMES·,'OIU-LATO'S'I'IP-1 ' aLAIII 
'9' l'AS(JJ_ ·" 'OIlI-JTOLA,AS ( IJ.AI ( I+ll,MEXTI,A' (LA)_· · ,U..LA_I 
511 IIIlTJ , I'RTIIEIIUTUllIIEL.sII,l. 
51. IMPUT" 'lAS'!' LINE . TO CQlPILI"",IPP<ITHEN,.' • COIIPILI 
52. IIIPUT · LAS'I' LINE '1'0 COfIIPtLI· , I . IPI >LA'I'HEM1_LA 
S3. IPP ) _S'I'HEN8.£LS£CLS , PIIINT ' COMPI LING" , 'ORL.'TCI-I , 1_1..1 
54 •• -1.£21 (AS (I.) 'I •• · · ' IPX<lTIIEIIU.ILS£IPX< .. L1.caroti1i 
55' 'Oitt-UOlST£P-l , A$-IIIO' (A' (I. ) . I .1) 
561 II"A'< ) S$'I'II£NXS-"'.U·,NElTI , GCl'ro'U£LSUPXS- · · N£XTI 
57' A-MC(RIGHT' (1$, I)) 'I'A.))ORA.UOU. .. UORA.U'I'H£NX .... . . • 
511 AS ( t. I .. t.£"$ (AS (t.) . 1-1) , Ifl,D (AS ( I I J ·''!''B£NAS (I) - XS , GOT05U 
5,. U(I ) "U.st.U ( I ) ,GOTOSU 
, •• X·LDI (A' (I.) 1 , I PX< ~TH£K'2.EI.8EPORI.X1'02S'1'£P-l n. IPJUQlT' lAS I t. ) , 1 ).oSSTIIEMA' IL) _LE'T' lAS 11. ) , I-I) , MUTI 
n. NEXn.,'ORL.FTOI-I,It.t..1 n. X·LI:N 1M (L) I ,Y"LEK (AS (XI) ,1$. '. ,IFX-IOIIY"'GO'I'015' 
'" A·.o.sC(IIIGHT$IA'(L).I)1 
65' I,A. llOU._"Ou..seOIlA.61THENA$(L)"A$IL)+ · · ,X.X.2 u. 'ORt_ ITCY , AS-IIIO' IA' ( It ) • 1.1) 
61. II"A$<>SSTHEflX$..oX'.A', NUTIII.S£IFXS,, · "IIEXTI 
,e. I'LL-X<ICOTQll' 
'" ' _Y_I,IF1'<'THEIIY·' 
111 A$ (I. ) - AS II.) +SI-+X' , A' (II.IIIGHTS (A' (I', I ) ,COTO'J' 
11' x·LEK IA$ ( LI ) ,I'X<2THtIIll.ELSB'OIlI.xT02STE,-1 
7 21 trIlIClIT$ (A' It.) .1 ) .5ITHENA' ( t. ) "U'T$ (A$ 11.), I-I) ,N£.TI 
13. IFT<~TIIIN1 5'ELS£roal.rro~STI.-1 
H, tPU", (AS ( I I .1 ) -S$TIIENU II I _UGHT5 (A$ ( I ) , I-I) ' NEITI 
15' MEXTL,X·L£M(A'II)I,GOTO". 
7" INPUT·'IRST LIKE 1'0 OILtTl · , F, I Pf<'T1iEll'_ •• O£LEft 
111 1NPUT' LAST LIra: 1'0 DELEft · ,I ,I'J)LATKEIII.U. 
11. I" >ITKE1I8'ELSEPORI.PTOI,AJ I l). · ·,KEXTI,GOTOI,), 
' " INPUT·EDIT LIH£·,L,J'L<.ORL)LAORA$ILI. · ·GOTOI •• EDIT 
, .. C· 4 ,P·IIJ.$U) "AHI. ) ,M'.·'· 
81. CLI, loOt., ooS\l8191., 11·1 ,0$" · · 
12. OO5UB91., IFAH1AIIIlA<5ITHEII0'.0'.U ,N.VALIOS' , 00'1'0'2' 
al' M-',I'A-8THENY.-l=00&UI94'ELSIIFA. 90RA_UTHEMY.1,005U,i4, .n IFA.nTHDtA$ (LI.UI'I,GOTOU •• A '5' I'L£M(AS(L)I>.LLCOTOe7, 
au l'A_~5OOSU81UItt.SU'A.2'OOSU811U 
11' t,A>9IONA-9ICOSU8"' ,I •••• I'.',1"',19",l.2',l.1. 
U' I' A.1l500su B1121tLS£ I 'A" UpGOSUlll 7. ELSEl 'A"I'IGOTOU. 
U' I'JIt_IT1iEHN·1 'OS. '" ,GOtOI2'ELSII'JU>IIINff)n. I ELSE.1I 
9" I'LL<XPIIIIIT · LINE · , L,·HAS· , XI ·C~· ,G0T06'ILSEl'l' 
'11 U.'1I0$(AS ( LI ,P,1I 
911 PIIIlITfC,C$" A$"IHlEYI, PRINffC, 1$" tru.· 'GOl"OU' 
'). OOSUI2".X·LEII ( A' IL)) '1' ..... 1301lA.UT1iEIIII.1 ,UTURMEI.8I11E1't1IlM 
94' N·l ,'ORl·lTOII,P·P.Y , I ">XT1iENp"X,IIETUIIN 
95' t'P<lTH£JIP.I . IIETURNELSEC.C+Y , 1111'1'1 IIttrURN 
U' o-P,o-C,FORt .. lTOM , OOSU8U' , 11'1tOIIA.21THEHp..0,C.0.IIITUIIM • C 
ill PlltllTfC ..... , ,ooSUlll", P.'+I , oo&UB1111 , .... (I.) .L$+AS+U ,a ...... U'C. C.I'I'P<.XHEXTI 
9n p· O,C.O,II.ETURN 
1111 1r'.M-l>XTlIEIIII.X-hl • 0 
lil. ooSU8111l, o·p, P·P.N, OOSU81111 , A' (L'·t.$+lIh p_O, RETUIIN 
IU. OO5uIUU',A$(Ll.U.B$,PRIIft'fC ,8$ • K 
1.1. COSUI,1.,IPIIORA-27kt'1'UlM • I 
114. l'A.UTHE"AS ( L) _A' II.I +(:HIl' ( 17 I ,11"1, UTUlUI 
US. l ' A_)lTIIPU (L) ·AS IL I +C HIII ( 21 ) ,11·1,11£1'\1';11 
I'" PIlINTfC.AS"I' ...... TKr.,.- I.COSUI94. 'GOTOI.J. 
In. IP ..... 9'1'K£IIY·I 'oostJIU. ,CO'!'Olll'ELS£IfP>XTKEJlX .. , 
III' OOSU8111l, 005081111 , AI (L) ·t. '.A$ .. III, PAIII"I'IC, .S , AS.U 
In. C.C.l, ,..P.I ,GOt'Ollll 
1111 L • • · ·' IPP< 2IttrUIIN£LSIU.LEFT$IA' (1.1, ' - II . IIETUItH 
111. 111-- ' , IPP>XUT~Et.SIU·IIIGHT' l AS (I. I • X-h i I ,RI!'UIIN 
lUI OOSUl9l1,O-P,O-C ' 5 
Ill. ,000I·lTOII,P_I,PORJ· g..lTCX,0·0.1 
1141 1'"10' (A$ ILl ,J , 1) .Af'I'HEHP.I ,o-J ,J·X 
lIS' HEXTJ,NEXTl,I"THIIIP-O,C .. O 
11" A"U,RETURN 
lIl. A'(LI_A$IL).S$,p.X+l,C.P+3,GOTOlll •• x 
118. AS (1.1 _ST1tllfG$ I (LL-Lot (A$ (L) ) )/2.12) oA$ II.) . CHIIS ( 211 ' $-D 
lU' PIII,",fC, 8$, AS (LI,CMRS (93 1 1' U'l'URH 
12 .. A' tL I -STllINCfl1.L- LDl t A'tLI I, ll l .A$tL) • S-II 
In. 'UlrTfC.IS,AS(t. 1 1 , IUTUIIN 
un CLI , PIlIIft " 1.INE 1.I!lCGTH .·,t.L.,IMPU'I' · NEIi ··,LL ' 'OIUtAT 
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~ mlY be il\COf,ealy kft in by COM PILE 
lifter EDITIIIII. Durin. in operltion . tllil 
command dlspll)'1 JUST(FYING; wllm dOM. 
tilt tnl is displa)"'d by VIDEO. 

KILL. This command riiminat"S all tUl. 
f,om the tUl. file.It.,in,lhe pros,am rtad)' IO 
KCC'pI TIC'" lUI. The command ash t .. ,~ if 
YOll really WInI to KILL the lUI to .. oid ac· 
cidmlal losl of. Itxl mt. 

LOAD. Thi l command loads I pr",';ollW), 
SAVEd t~ .. me f.om (tiWi te . It can ,hom be 
UC21rd ju~ like I ke)-m·in tal filt . Afln)'OI.I 
mlCl' Ihis command. the prOSlam pIIU~ 10 let 
you SCI' the l:ali$ctle in pm.ition and Set the ~ 
rordn to pbty. Sill« it may like lo(\'cn1 min· 
ulnlo c.o.d Ih. lU I fik . t ... pros,am di<pla.)~ 
LO .... DlNG to ,nuu'e yG\I llIItl 'M I'JrOVam 
has not hun, up . 

MOVE. This command ulndl'l's' specifitd 
block oflinncilhe, ro",.-a,d or biK:kwatd in lhe 
lut filt. Lines MOVEd 10 mu .. be empt )· 
(blank): )inrl MOVEd /rom Irc Idl mlpt: y. In · 
Sct1 mlY be ust<! 10 pI~ Empt )· ~ ... htTe ........ 

If, oon~ptyTO li !l( il round. thclllmrn 
of linn SI~. and I "lINE n NOT EMPTY" 
messqc i, displl)"tCi . HD'I'·",-er. no t~ i~ kN. 
Aflct' the MOVE i, complete. lhe tVol i\ di~· 

pel)-m b)' VIDEO. 
PRIST. This command prinu ,he IUt flit. 

Remember LO ftKI FORM"T bdore tlyin i 10 
PRINT )'OU' le~l . If lilt .,.-intn" not ,cady to 
10. PRINTER NOT RE"OV. "SORT IV I N) 
i~ di~.)·td •• nd )'OU h •• 'e. ch~ 10 gct the 
printct' ,cad)' or to $0 biK:k to lilt command 
mod<. 

1M BLANK command h IlIIomll io;at ly c:~. 
o:o.:Ulrd boefore PRI NTinl. til blank linc .. ould 
0I11~ I FUl"CTIO N C ALL Cl'TOI' . Durinl ils 
operalion. first DELETlN(j BLANK LINES. 
the PRINTIN(j i. displ.)"tCi. If 1M p<inln tn· 

oounlct'!'11 cnd-of.p81C cllatllCtct' (ASCII 17) 
111;11 pq~ ... ·ill be Ict'minalrd carl)' . tM normal 
bn ... ttn ·pqc:li ~III in!oC\'l rd anod lhe n<:M 
full pq;~ ~I"rd. Nott : It i1 uwmrd th;al roll 
paper ;1 btinl u!rd: no fo,m (ft'!!. Ire u!rd , 

Diff,.,nll pnnlt .. operale somewhat diffct'
c:m Iy. SO)'OII may hut to cllllllt some tllin,.~ in 
linr.; 168().114Q. Spt.:irocilly. my printct' . I 
(·O~IPRINT912. in ''''p<ch lhe ASCII rorurol 
ctw'xter lOin linc: 1680I~t:'Onlinuom prinl (no 
pq;NIlionlo 1M ,,'ol'lnporw;tint CDnt ,oI char· 
1C'l ct' 2.8 in (inc Il~ means pacinl1e lin~ 
'r.-m blilllk lin" ). 

Somt prinlt" ml,o Itqllilt li ne feed 
chl.lICt tn (IISII-Illy ",SCl I 10) .ftl'l' each 
primrd line . 

Some prinltu will IlOl ICCt'pI lhe LPRINT " 
lilt mil of linc: 1690. and 'ajuirc LPR(NT· 
C HRS(l3IItor LPRINT" " ,in$ltad. Iflht 131 
p!It\Ido-ronrroi C'hll"lCln in line 1710 docs not 

... 'ork for )'OU. U~: 

tlIO ~ . ),I . H~OIl~ Ll' lS.1 P~ IST " ",NU'TlI! 
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A HIlIt: revision mould allo ... ' any printC'l' 10 

"' ...... 
REPLACE. This command allo ... , any 'p«

m~ liM to br rrpla«d with I M'O'!y enltl"~ 
tiM. REPLACEopeT&lesjust like ADD, 6~ 
that il Ipplies to only one liM. Arltr I Fi lE 
FUll mt$.$IJ~, you cannot REPLACE a liM. 

SA VI:. This command rf(Orcis I~ '~.\I iiii' 
011 ~I(. Thc PfOJram pausn to In you iet 
I~ Caw:llc inlO position. It d;spla~ SAVING 

durinl Opnation . You CII'I record four lines of 
tut pet data block 10 y ... ·lime and tape . If I~ 
liM 1c:njph is grelllCr than 61 chariCI(fS, onl)' 
three linn of lUI can be r«ord~ peT block. If 
il is grnl(flhan 82 chara.."!rfS. ont)' "'''0 lin(l;of 
tu, can be rn,:ord<d pn block. If il ;~ Ireal(f 
than III chalac\(fs, only one line of lelit an 
br rccorOed peT block. 

To make thc dlanln Cif necm.IIr)·), charll( 

thc four lithe rnd oflilK 17800f the PfOBrillTl, 
,h<:thrce in linc 1790. and T~U« tiM: number of 
XS()'s in line 1810 to Ihe number of linn peT 

block beinl ''''"OI'ded. 
To LOAD Ihc tut TecOfdni ... 'ith the r~'i:Kd 

SAVE rout ilK. corrC'Spondinl ctLanlC'S must be 
made to linn 1S40 . nd I~Woftheprogram . lf 

IC." linn are more Ihan 6OchallCler~ lona , I'll 
~hould be r~cfin~ in prOBTam line )0 10 I P ' 

pro~ima,ely 7200/ (char ... ,cr ~ pet linc). The cl' 
."! value ~hould be. num""" d;_i ~ibl( by liM"< 
per block , NL • 120. to< C'U\ll1pk l20j~ C>'C'f1l y 

di"j~iblr by four. 

\ '11>£0. This command displa)'s lhe lUI file 
on the _ideo di~play. Itlhe linc Irnlth is I rCal(f 
than 6OcharlK1cu (64 if line Nos, WI\ \C\ N in 
FORMAn, thc linC'S ""ill " ... ap around" to 
the nut di spla)' line . 

Aft(f eKh di~pla)"«l page of lUI. 1M pt'o· 

Vam Ilall s sho""inB PRESS ENTEII:? To 
di.pla )· the nut pqe jU>l prcu E/'Io'TER; to 
rnurn to the command mooc 110 EDIT a tinc, 
nd key in any Inlet. Ihrn pre» ENTER . 

VIDEO may ~h()w one of three non·!UI 
m, .. \tTS 31lhe rnd of a line : Aid, arro,,· for 
ckHIOI ·julolih', I do ... n arro ... · for mdo()f·~e 

or an undcrlilK aftn an y "ailin, ~p;tCC. l1lnc 
mark('O allo ... · )·ou to lCC'f' belt(f track of the 
tnl. 

t:)(IT. This command allows for I 8raceful 
('tid to the prO$ram. Mo<c importantly_ it 

C LEARs the scrilll s~ to Its normal value, 
$0 that the lK~t prolram you ru n docs not 
crbh. It b etiy to fCM"Bn 10 CLEAR W. It abo 
rnurn~ the TRS-SO to ils normal SpeN 
(OUTIS4,O). 

Thi. command ask$ aaai n if you rnlly wanl 
10 EXIT from thc pl"O$ram to avoid KCidmtal 
loss of the lUI file. 

HELP. Thi, eornmand dbplay, all 17 IqaJ 
commanch Ind their one-word definitions, 10 
refresh your memory. It .uo tclls ho .... 10 
rnur n to the command mode, for those: com

mands that do not automatically return . 
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1231 PRIIIT'LIII! SPACES -',S"IIIPUToIiEW .. ·,S 
IH. PRIlIT oLIII! NOS •• '",II$, ·'·, IIIlP'U,. ·NtW (Y/II) O,II$ 
125' PRIlIToPIRST Ll11! - · ,fL.IIMPUToIlEW .. . , 1'1. 
l1fi. PRINT'LEfT KARCIN .' ,1.11. ,INPUT"NEW -",WI 
111' pI\IlfTopACE L!alCTt! .. ",PL •• tNp\J'T°NEW o- ,PL 
118' PRIM" PACE NOS •• ,O,PN$,"'O"INPUT·II!W (Y/N)",PN$ 
11" PRIM' FIRST PACE. - , I'P.,tNPUToIiEW o-:FF 
1311 PRIlIToPACE 1 NO, _ ' · ;Pl$, · '·.,INFU,.°NEW (Y/ ll lo,P1$ 
13U PRINT"HEADING .. ",8$, " ' "IIIPUT"NEW ··:H$,COT06' 
Ill' CLS'PRIIIT" LEGAL COMIlANOS ARE," , HELP 
133. PRINT"A ADO " ,"S 8LA:'Il",'C COMPI LE",'O OELE'J'E","E EDIT" , 

'p PORMAT ' ,"H HELP " ."1 INSERT·. "J JUS1' lfY","1 KlLL · . "L 
LOAD ' .'" IKlVE ' ,"P PRINT ","R REPLACE·."S SAVE ' ,'V VIDEO 

" . " X EXIT ' 
1341 PRINT'IEr 'SHIFT- f' TWICE TO RETURN PItO" .... E.I.R 1'0 COIIMAIIO 

MODE' ,GO'I'()6' 
135' INPUT"INSERT ... T LIIIE " ,L,IfL<10IIL>LACOI'081 ' IIiSERT 
13fil IfIiL- LA+IPRIIIT'FILE FULL',GOTOfi'ELSEIFRCOT06' 
1311 fORI-L ... 1'OL5TEP- I'A$(I+I)· ... $(I)'NEXTI 
1311 1.$ (1.1-"' , LA.L .... 1 '1.-1. - 1, I FITRETURIiEL5EIT_l ,COT091 
B" CL5, PUIIT"JUSTInIIIC", fORL"I1'OLA,X"LEli (A$ (I.)) 'JUSTIFY 
14" IfX <2COTOIS"tLSEfORI-XT02ST£P-1,A"ASC(RIGHT$(",${LI ,I ») 
1411 IfA __ UTHENA$ (LI_LEPT$ (AS ( I.) ,I-I ), X. X-l, NEXTI 
142. If X ) .LLORA_l'ORA_Z'T'H£NISIIELSEJ_',II .. I, FORl_lTOX 
14 I' 11'1'110$ (,0,$ (I.) . J, 1) <)S$TKENK_IEt.BElrx_ITHENII _1 :S(J) . I, J-J+ I 
1441 NEXTI, IfJo'CO'J'OISIl 
1451 II_RNO(J) _1,IFINT(J/21_J/ 20RJ_ITHEIIII·IEL5EN"2 
146. FORI·I 1'OLL-X, T ( l ) -T( I) +1: l-II+N I Irx>J- I THENII _ I _J 
147' NEllTI: FORI.J-lTO'STEP-I, ... S.STUN(;$ (T C I) • S$) ,'1'( 1).1 
lU .... 5 (I.) __ LEM'$ (AS (I.) ,SOl) +A$tRICHT$ (,0,$(1.) • LEN (A$ (1.) I-S (I)) 

IU' NEXTI 
IS •• NEXTL,GOTOI 8I' 
1511 CLS, INPUT ' REALLY XI LL (Y/N)" ;AS, If ... S- "Y"TlIENRUNEt.BE6I 'uu, 
15Z1 GOSU81821:CL5,PRIHT"U»JlIIIC" , LOIoO 
IS3, INPUTI - l . LA, 1.1. . S,NS, Fl.. WI, PL. PIIS. fP, PI $, HS 
15 4' fORl oITOLASTEP4:1NPUTI- l,X$(I).X$(I),XSI2 ) ,X$lll 
155' FORJ_.TOl,L_I+JIX_L£N(XS(J) }, "'S(L)·"',lfX <IGOT0157 1 
1561 FOIlK- lTOX:A$ (I.) .... $ (1.1 +CHR5 (ASC ( MIOS (K$ (J), K ,1 11 -128) : NEXTX 
157. li£XTJ:NEXTI,C0T06I 
158. INPUT ' FIRST LIKE TO MQVE",r:IFF( 'THENPo' ' ~VE 
159. INPUT·L...sT LINE TO ~VE"I,Ifl)LATKE"I·LA 

161. Ifr>ITHEN8'ELSElNPUT"FIRST NEW LINE ' :N:fORY_'1'OI 
161. Ift.EN (,0,$ (II)) PRINT"LIIIE" JII,'NOT DlfTY " :COT061 
IU' ,0,$ ( II I·AS (I) ,A$ (I) .. " .. ' II·N+I, IfN>LATHtNLA"N 
lfi3. IIEXTI,COTOI83. 
IU' tI'PE£II(lUI 2)<118TIIEIIX.FP,M-fL,GOT0161' ' PRINT 
1651 INPUT ' PRINTER NOT READY. ABORT (Y/N) ' ,"'$ 
1661 IFASo " Y"THEN6IELSEINPUT"PRESS ENTER ' , A$ ,GOT016U 
167. 11..1 ,GQSUBn' ,CLS: PRINT ' PRINTI NC " 
lU. LPRIMTCHR$ (31 1 ,tfPNS( )"Y "OR ( PU_ "N" AtfDXol)G01'Onll 
169' LPRINTTAB(LMIH$,TAB(LL+LM-1) · paqe·'USING· ••• · ,X'LPRIIIT 
1111 r ORP_If1'O.III+PL_l,IfP )I.AGOT011U 
171' M.M+I, I PSLPRINTSTRINC$(S,138) 
112. LPRtHTTA8 (WI) , ,IPNS. "Y"LPRINTUSI NCfS; PI 
1731 LPRtNTAS(PI,lFASC(RICHT$IA$(Pl.I)I <> 11 NEXTP 
11 U LPRIHTCHR$ (28) : IfP)I.ATHEN6'EJ.,StX" X+l :COTOU 81 
175. INPUT"REPLACE LINE' ,I.: IFL<'ORL>LACOT08I • REPLAC B 
176' R_l,AS ( L)0" " 'LoL_l,GQT09' 
111. GQSUBI82',CLS:PRIIIT" SAVINC· , SAVE 
178. PRINT '- I . LA,LL , S,II$.FL,LM. PL,PNS,FP,PlS,H$: FORL"ITOLASTEP4 
17 91 PORJ-'1'Ol, I-L+J IX.LEN (A$ (t) ) , XS IJI. "· , IfX<ICOTOIBlI 
18 •• PORX-1TOX,IISIJ).X$(J l +CHRS(ASC(MIDS(A$(I).1.1))+128 ) ,IIEXTil 
I Bl' NEXTJ, PRINT. -I . X$ (" .X$ III • x $ (ll.X$ (3) ,IIEXl'L.C0T06. 
182. INPUT ' READY CASS8TTE . THEN PRESS !alTER', A$, RETURN 
183. CLS,X"PP- lIfOIlM_PL1'OLASTEPPL,X_X+l ' VI DEO 
1841 IFP1$. " II"ANOX_lCOTOU6I 
1851 IfPMS- "y'PRIIITKS, TA8(LL-7) ""'9.', USING" ... " ~ X: PRINT 
186. FORI·RTOM+PL-1:1FJ >LAGOTOI89' 
187. IPSPRIMTETRINGS(S- I .II) 
llBl costJB19l1 
1891 NEXTl :A$-": lfl< _LAINPUT' PRESS ENTER" ,AS, IFA$ < >"" M_LA 
Hit HEX"nI:["'LA,C0T061 
191. Y-I.EN ( AS (II) , I FYTKENA.ASC(RICHT$ (AS I I) .1) I ELSE ...... 
1911 IfM$. " Y" PRlIft'USINCP$jl: 
lU' PRIIITA$ ( I) , 111',0,.17 PRINTCHRS (91) I. 
H4I lfA01lPRINTCHR$ (U) I ELSEt FA_UPRIIITCHR$ (95) , 
US. IFN$O · Y"ORY06l PRINT . 
1961 RETURN 
197' CLS.INPUT·REAI.LY EXIT (Y/N ) " ;A$:IF"'S () "Y'C0T06' ' EXIT 
1981 CLSICLEARS.,OUT2S4.I,END 



PotNW Prvr- Pro .... 

Speed is tht most l\OI:icabie problml. but 
Ihis is inMrtnt in BASIC minIS. The lack of 
sptfll shows up 1.1 brief pau ..... in proaram 
operation. A$ tbe ttx1 me becomes full. the 
pau ..... btcomt mort frequent and 101\(tT. Each 
tim¢ BASIC manipulates a snina. it mllil 
;usilJl a new Ioc;uion fOf it in Slrina Sp;\(%. This 
quickly mls up Sl rins s~e. so a prblse rolle<;
tion routine is usN to okkIt all of tM old. no-
1onJft"-ncrckd ,·toion~ . 

typins CoOTO 60, thm prasifll ENTER. This 
putl yOU back Into the command mode. 

For I )21( TRS-80. chinle CLEAR7.aG 10 
ClE AR22000 and chanle Nl _120 10 

Nl _ l6O in line lO. Thi, not only triples the 
.in of the lUI file. but also in(T_ the pro
aram'llpeed. 

A trailins lpact in the 6O!h position on • line 
"'ill CIUse • wrlp·around un<lcrline marker on 

the next line when displl~. Such I trlilina 
spact can be femoved by u.sina EDIT. COM· 
PILE. or JUSTIFY . 

This program usestht ASCII control charac· 
ter, 17 and 20 as markeu rcpruocnlinl md-of
page and do·not-juilify. rCSJ)CCtivdy. If thc-sc 
character, are not NOP~ lno o~ration) on 
your printtf. charllc 17 in protum lillt5 )20. 
1040. 1420. 17)0. and 19lOaoo/ Ol ehallie 20in 
PfOllam lines470. 1050.1180. ta20.and I~ 
to valUft thll do 1\01: Intel. you.r printtr . 

This periodic a_bait rotltction caust"S lhe 
pause;. Some DtM aAslCa a-OOI this Slrins' 
handling problem by requirin, tllat the leng1h 
of all slrinas be ~ptCiroed in II(hlll«. IhWi 
Ifadins off flexibility and memory spa~ for ,,,... 

Un<lcr some ronditions. an eXtra blank line 
m.ity be insmed in the vicko display "'h~ teXt is 
bcillj keyed in. This h not an eXtra line in the 
illClual tOt file. as c.n be "erifioN by us.i"l 
VIDEO. 

When us.ina EDIT. if you dckle all print.bk 
eh.nKlen follo"";nl Ihe eUIIOf. it SlOp> 
fliUhinl and bcoomo wlid. This don no harm: 
prn!. L to at'! bad to normal operation . 

You may want to add u tra featum to this 
PfDlram . Be " 'arned: "There are ksl than 100 
b)'fi of memory left unu~ . For n 'er)1hinl 
addC<J. somtlhinl ... ·ill ha~e to beddtled.1 have 
already minimized REMark~. used multiple 
stal cmc:nt lines. reusC<J variabh. and left out 
aU 'paces to uve memory. as ",ell as 10 incrn~ 

One Plnial solut ion to the sptfll problem is 
10 irw.all the Archbold TRS-80 clock control 
board . The 0tJT2j4.1 It the rod or line ~ 
• utomatically incrclKS spttd by SO per~t if 
this has bten dont. OIhcr"';~. it has I1C) tUteI . 

If a text lint has mort than n"'oldli .nd re
quiroover 21 s~ to justify. an error willoc· 
cur in JUSTIFY. To avoid this. rCil;mmsion 
arrays Sand T in line 10. bUI not 100 rnuctt. or 
you "'ill run OUt of memory. -. To help .. ·;th possible modification. Ihavc 

Prog __ Mo4IfkMkMlI 
A provam halt acrompanitd by. BASIC er· 

rOf mess.a&t or flom accidentilly tOUChi", 
BREAI( ~ ncx ~ily m¢lIfi IMI )'OUr 
IUt file is lost . In ITIOSI c ...... )'OU can r«O"er by 

Thi~ program requires 7226 b)1fiof memory 
as \oao:Icd. 1:M..tt u~ nearly all tIM: ~y of a 
16K TRS-80 ".~ RUN. 

incll>(\C<J Table I Arrays and Varllbks. A brid 
REMark she", the mtry pOint for each rom
mand. Even more brief REMaru showlhe..,, · 
tlY poinu fOf suboommanlb in ADD and 
EDIT . • 

.. I."I.IIC 
For MOD I TRS-80~ Tape and Disk Systems 

Ex ....... to leYeInand DIM ItAStC ..... 15 
Full MATRIX Furtetlonl - 30 BASIC commandll! 
MattlerMtlcal Ind common malnx furtetlon • . cnange a"aYI In 
mkl-9rogram. Completa arrly handling. T~ Irray rMd and wrila. 
Irtetudlng Ilrlngl. Common lubroullna call • . 
O¥er 50 mora STRING Furtellons .. BASIC commands" String 
manlpYlatlon. tranSlation. compr .. slon. copyIng, March. acr.." 
contrOl. pelntlf manIpulation and utility lunctlonl. Includes 
multlkey mulll'lartabia machl", languaga 10ft • • La.cI only madllna 
languaga lunctiOnl that you ",anll Whare you ",ant In memoryl 
RelocatIng linkln" loader! MlXa than you ever eXp6Ctltd!! 
C» 8USlNESSI~lnflntteBAllc)l2"" 
20 BUllne .. orlanlltd lunctions Including: 
Prlntar Automatic Pa"lnatlon willi. headarl and lootars! 
Packltd Decimal Arlthmat lc (+ .-. ' /) 127 digiti! 
BInary arrlY Marches arid halh code lJIfIIfatorl 
COMPAOCeue,ua&nclPt forotat.,.......' ... ' 
Auto YOUI dllk to pariorm any aequanca 01 DOS command .. 
machlna languaga ~s. BASIC. mamory Ill • • run program. 
raaponcl to Input atatlfTllfltl. etC. S ing" BASIC comma.rId llie 
datines a .. cutiOn! Includes auto key-debounce, acrllfl print Irld 
lower caM IOft",a,. drtver. 
REMODEL + PAOlOAD IpecIy 11, ... 4M ......,. SIU5 
REnumber Iny portion or all 01 BAsiC program. MOwe any paniOn 
of progrlm Irom one location to anot~. DELata program linea. 
MERGE all or any portion from tape. Sa.,. and verIfy portion or 
III 01 combIned mergac:l programl to tapa. 
OSF tIgecHY'1. S2,.4IIQ~t5 
18 Machin. languag.,outlnes. lncludn RACET aortS. 

.. I. II.T .... 1. '15111' 
For MOD land MOD II TRS-80'· 

FAST -
New ytu tin Itrt In 15K dlsk,n, 

In ... lI"n 3 mlnutu· - FAST 
Parfset lor your multl-dlsket1e RANDOM lile mliling Ilsta, Invan· 
tory. atc. Ideal fOI speelallzad report OInaratlon. Sort. marge or 
comblnlUon. All machlna language slarld·atone pickage _ 
Eff icient and ealY 10 UM. No Hpa,.le key liIes required! Physical 
records are rn'fanged on dilket1e! Supports multiple sub lecords 
per sector Intludlng optionll sector spanning. Sorts on one or 
mora fields - aacendlng or deKandlng. Sort fields within records 
may be charlcter. lnleger. and float ing·polnl binary. Provides 
optional oulput field oeletlon. rearrangement. end padding. 
'Sort timIngs shown belo", are nominal limes . Times will yary 
basect on IOrt and sySiem configuratiOns. Nominal times bisect 
on Mod I o&8K "-drive configuration. 64 byte records. and 5 sort keys. 

TYI'E FlU SIZE SOILT TIllIE nl'E FilE Silt SOILT TIME 

SORT 
SOAT 
SOAT 
SOAT 

I!r!!!) ~ (!J!!!l ~ 
18K 33 SORT J4{)K Hlel 
32K 49 SORT 680K 2569 
85K 173 SORT arid 15K SORT + 1757 
170K 445 '-4ERGE t275K M«ge 

DSM kif Mod I (Minimum 32K. 2-drlves) 175 On-DIaIt: 
DSM lor Mod II (MInImum !WK. 1-dllve) 1150 On-Dlalt 
Mod II D lap Il>8Ilt PRitega "00 

Machine language SUPEAZAP. plua EdltorlAssemblar 
DllalMmbler patches. 

Mod II a.-allNcf SubtouUna Facility 'OSF' t50 

.... 

CHIECK. VISA, MlC. C.O.D. DEALER INQUIRIES INVITED 
c.1tf. "-'dInta add I'" WHEN OAOEAtNG I"I.EA$( ~RACETc~·1 

1 • ftOllll 0r0era AcceptIld(714) 137-5011 ADVISE puel.lCATIQfoI SOURCE 
, ... II ... ~u.:o,.·O(., '"' Of' ' .... 0 ... COAf'04U,TJON 

'" .,. ........... Or...,,, ... 

.. _s..-.;".,, ___ '1Il' 
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The de facto standard is challenged by Radio Shack. 

Pencil VS. Scripsit 

T ile Elttlric Pencil from Mic llad Sllla Y~f 
Software and Radio Sh,k'~ ScriP'l;1 are 

both sophiJlicaled "'o,d procHsolS fOf Ihe 
TRS-80, Scrip~il i~ the "orticia!" orrffin, 
from Tandy Corporal ion, whereas Pencil ha~ 
been the de facto standard for mOlt than a 
year. Each pro,ram. w,iacn in as'>ffllbly Ian· 
.~age. can be uiN " 'illl either ca,<;cUt 01 disk 
i)"stem;. 

Wo,d prOCnliinl is onc of the microcom· 
puter's most uKf ... ] applications. Usin, a 
" 'o,d prOCCMOI documents can be Nil~. 

I11III IIIIIIl X 
IIIl!II IIIIIIl Y 
DIS!( IJm'f II 
SAl{ mil IS 
LOO mil I. 
WR M III IlIA 
WR AI III CAl 
WRsmot Ili 
II!lfI JSlIl .If-! 
lII( g>j(JIj SH 
PI& g>j(JIj H 
PI& lIlIilH 61-72 
lIfT lmil" IIHIIIl 
PI& IIJIIIR III-<:!i 
I'IIIfT lIlIilH I't<55 
lll( lIlIilH ~1!8 

EIKlrk Ptndl mmu. 
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,cfOrTII.ued 01 prince.:! 01,11 wilh aminimum of 
e(fon . Instead of the us .... ] "lXar Sir or 
"'i_dam," form Icuencan be customized " ' jlh 

the name of tile inlcndtd ruder. By siorin,. 
sdf'l:lion of pa,raV'phs, ,.andard tnpons.es 
10 a n ... mber of inq ... iries can be prod ... ca1 in a 
minimum of lime. 

li s lisl of applicltions is endles.s. Once yo ... 
hive the opporl ... nily 10 ... se such I system. 
yo ... ·11 wonder how you"er mln&&ed wilho ... 1 
one! 

Upper a!MII Lo.~ 

Any ... ·ord proceuor without ttot abilily 10 
produce both upper and lo ... ·ercase letlen ha. 
limited uKf ... lnf:Sl. Iko;au.se of penny·piochillJ 
. 1 Radio Shad. ttot TRS·80 ",a. p.oducal TJpfal/ Scripsi. di5p1QJ . 
... ·ithoot Ihe five..ioll.r memOty chip n«ded 
to display Io"er<."ase lene.s. Si~ Ihal time. both prOj.ams. In both CIIon all the casJ.el.le 
,·ario ... s comp.nies h.ve m.de u.ilablt 
rcuonably priced (ItM than nO) luI.d .. ·.rc 
C(ln"enion kils for the computet. but III in· 
"ol"e openin, up )'our keyboard and "oidin, 
R.dio Shlck'~ .. · .... nty. The most popul.r 
convenion is df:Si,1lCd to intcrfa~ ... ·ith the 
Elel:tric Penci l Ind incl ... des In extra control 
key for sp«ial commands. 

When Radio Shack .nno ... nced Scripsit, 
they also ,dell$cd Ihe ofrlcial 10werCDt modi· 
rK"ltiOll-al a C~I of S99. Either Pencil 0. 

Scripsil can be u!>C'd as uppercase systems 
" 'iIOOuI . ny modirx:ation 10 )'our compuler . 

Radio Shack's con"ersion h.a.i no utra kc-y. 
The @ key performs a. tllt canuol key \10 
produce @. tM 'hift 0 i, uoed) . lU(kily. for 
ttot thousands of O"'nen ... ·ilh non·Radio 
Shad modifications, Scripsit ... ·ill work with 
the nOl'mIIl Ekl.:tric Pencil 1o ... ·erClK modifi · 
cation. Ho ... ·C'o·er, .nyoM who his Rad io 
Shack install I IowerclJ.e kit is stuck "" ith 
Scrips;t. Tnt EIK'lric Pencil ""iLl not produ~ 
10wet('K with this ofrldal modirlCation. 

Scripsit costs S69 for the c~te version 
Ind S990n disk . The Electric Pencil ret.il> for 
SIOO for Ihe (usctte only version. A caSSI:Ite 
for disk ba~ sy. tCm. costs SISO. 

This review is based on the disk vCTsions of 

commands are sti ll,,·ai lablc. 
If you Slln off with Illt C'S!.el le vCTsion 

of tither p.o,.lm (bttl"'K )'0'" don't h,,· ... 
disksl. you cln copy In )'01,1. filn onto disk at 
a 11tH dltc. As luppliw. ncicher ... ill Opr.-IIC 

... ich NEWOOS, but palChn Ire ,vlilablc 
from Apparll th.c allow both 10 work with 
this OOS. 

Mu .... 

The Elect.ic Pencil COOles with a 12,paat 
operalor's m;tnual. wtium as I Buick nuhcf 
tluln leulbook. and the techniqIK ""orh well . 
Even lOOu,h there arc more th.n 40 commlnds 
I"ailable, the average U!lCf Cin dC'o'clop I ,ood 
urWn.andina of ,"" 'Y"""' in an af.crnann of 
readin& Ind cxperimmtina. 

The Scripsit disk i) supplied ... it h $llllpic texl 
files, and t ... "O PfOl1aRl .~s--onc for up· 
peraK onl), Ind the OIher fOt systems ""ith a 
Io""era:se modirlCation. 

Thedocumrnllcion i~ much mOrt impres.si.·c 
thin thaI supplied "'ith EIeI:t.ic Pencil. com· 
plete with rin, bindCf.nd .thrce...:assettc ludio 
imcruction COI.LOC. How"e. , lhe taped inwuc· 
lion course needs lbo ... , lix OOuA 10 listen 10, 
and the man .... 1 is wriUnI a.an l«'ts5Ofy 101M 
ludio. As I result of Ihis PfOCrammcd leamin, 



approach, 1M manila! is no! rnlly u.s.able on iu 
own. The quick rdefence shm included in 1M 
pkkaac is the ncarn! you let to a simple u.SCJ 

luide. 

The Electric Pmcil has I menu of print 
parametm, IIKtt as IiI'\(' ltnath and pqc ImJth. 
and you S(i them all before prin!i",. The 
paramctm are no! stored with tIM: tnl file, and 
1M mcalll lha! you have 10 remember what 
they WCfC . 

Scripsit differs furn:lalTlnllally from 1M EIcc:· 
Hie Pendl in !hls rn.pm:. So;rips.it ~ f<>rmOll 
lines lhal arc saved as a part of 1M text. Evc~ 
lime I file is UW\I, it automltically $eli ill own 
printi", parametm. This diff~ in Opera
tion ';vt'$ Scripsi! fir more Ouibilily than tM 
Elcanc Pencil. Ah.o, the number of commancb 
I~ailable in Scripsil is JfUler lhan 1M 40 or!iO 
I,·ailablc 10 tM Pencil UK!". but this abo mIIkn 
il much TrICIU diflieull 10 understand and 11K. 

Surprisinlly, thr« of the most useful 
features of Elmril: Pencil lIe 1I(lIIvailabic 10 
the Scripsit UKf~ TIM: lufli~ I PCl is lutomati. 
cally added to all files created by Pmcil. This 
makes;1 casy to spol IMm on your disk dlrco:
tory. Pencil only rccoanim file5 with tM I PCL 
",ffIX. Scripsi! don not add I sumx 10 files, 
leavi", it 10 the user 10 supply them. 

The commlnd 01(:1,2 or)) in Pmcil,;vn I 
dirmoryofallliles"'ith!he IPCl ",flix on 11M: 
dri,~ sptCifJed. ("The deflult is d ri,~ 0.) In 
Scripsil)~ have 10 u.itlM ' )'SImi Ind USC 1M 
DIR rommand ",hen in DOS. 111m ~urn 10 
Scripsil, quile I messy prOCft!urc; .nd, in faa, 
impossible, if you mike Ihe mislake of lurning 
Scripsit into In AUTO rommand on !IM: disk, 
as I did! 

The third feature missillJ from So;ripsit illhe 
Ibility to kill files, qaill you are upecled to 
return 10 DOS etc. 

Apart from lhe three omiss~ described 
lbove Scripsil has a much \arler S(i of fomw· 
lil\8 rommands lhan Pmcil-tIOs, cmln"in&. 
nlllh rilhl, Ilternale pqc hndinas and fOOl· 
llQ\e5tonamc JUSt I ft"". Byclrdul ustofthne 

Scripsit is cheaper and 
more flexible, so how 

can the Pencil compete? 

commlnds your printouts can be made to do 
amazina IhinlS, but 1M formal instf1.lCtions can 
drive you our. Ml ybe. !M si_ hour COlIne 
wasn'l such IJoopy idea Ifter.l1! 

Scripsit is cheaper and more flexible,!oO 110,,· 
can the Pencil romprr:e! Simplicit}· i! lhe an· 
$"-cr. I lend to ernIe fib in P~l and prinl 
lhem ~ with 5oipsil- lhe IJI) ofroce $}"$Icm 
has the unofficial modirlClllion, !iO both JII"O" 

&rams can be uK<!. 
For real flncy prinlina Scripsil i\ I mUSI . bul 

for CI2 of operation. Pencil r;an'l be bea!. 
Maybe somebody ... ill come up ",ilh • P~l 
comPillibic ,,-il h lhe RadioSh~k modifICation , 
or, perhaps. produce 1O(I"·l re Ihal;§ as nicc to 
usc as Pencil- bull\ ad.·.ncrd a, 5oil»il. Un· 
til Cn.al lime. 50ipsil is lhe MVI- champion of 

... '0«1 pr~inl· . 
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REVIEW 

Psst, want some extra commands - try Level III. 

Level III 

I a1n •.. I<slliy 
that in ~upylna a 
\:uuph: oi kngthy 

gam~ pn.grdms using 
~iusl Ih~1: t.::ommands 

.... ~'·\!d t.::cmsid~"'dbh: 

I)'plnl!-

RonIJId H. 8obo 
3246 Gravois 
Sf Louis ""0 63H8 

Level III was wrltlen by BUI 
Gates, president 01 Micro. 

soft, which produced LeoIel II 
BASIC lor Radio Shack, so there 
la no question 0' compaUbility. 
Furnished on casselte, Level 
III is al1raCllvely pacll.aged aM 
is accompanied by an excellent 

Instrucllon manual as well as a 
convenient lold·up card conta in· 
jog all statements, commands 
and functions of both Levels II 
and III. Leve'lil statements are 
printed In red on the card. 

As SI.ted in the instruction 
manual, Level III is not jusl .n· 
other BASIC, but an actual en
hancement to the already _. 

utile LoYel II BASIC. Require
ments lor using l evel III are a 
Radio Shack TRS-80 computer 
with Level II BASIC and a 
minimum of 16K random llCCe$S 

memory. According to the 
manual. leYeI 111 occupies about 
S.25K of existing RAM. This sti ll 
leaves 10K lor programming 
space in a minimum system. 

Although Level til witl not 
"NOr\( wilh Radio Shack·s disk 
BASIC, a disk IIIe version is in
cluded on Ihe tape for Il"Iose 
who might wish 10 save il on 
dJsk. Presum.b/y, level til can 
be used Inslead of Disk BASIC 
wllh a disk syslem. 

l.eYoeI 111 FHtur.t 

As soon as level 111 Is Ioa()ed. 

51 • 80 MlcTOcomputlng, AI.y tll80 

,ou should notice one big dil · CHR$ will be ptinted, followed 
ference. No more keyboard by a left paf&nthesis. Typing 
bounce ! MOf& reliable tape LSET l =··u ST·· will re1urn the 
loading is also assured. Volume shi fted L to its original clefinition 
sell ing on the tape recorder is What about using a printer 
not nearly so cri lical as with 
Level II. Two new commands. 
SAVE and LOAD replace CSAVE 
and ClOAO. Of course, a pro
gram saved with the new com· 
mand will slill toad under the 
CLOAD command when using 
Level II, but volume setting will 
again be critical. Allhough all re
corders af& not the same, most 
programs in level II load at a 
volume setting between 4 and 5 

00 my machine. Curiously. I 

must crank it up to about 8 
belOf& the level III casselle will 
load. 

For those who miss Ihe one
lener abbreviations 01 Leyel I 
BASIC, behold! Type l SET LIST, 
hit ENTER. and 26 one-Ietter 
abbreviations will appear on the 
CRT. These are actiyated by 
pressing the shill key and the 
desired leiter key simul · 
taneously. Some even haye 
ENTER iflCtuded, i .e., press shih 
and R .nd RUN is printed out 
and automatically entered: you 
don·t have to press the ENTER 
key. 

" you have data that is to be 
entered In a program IrequenUy 
and it is not inCluded in the tist 
01 abbfeyiations. despair nol. All 
LSET entries are user·change
able. For instance. in writing a 
graphics program. you may 
wanl to use CHR$ often. Type 
LSET L", ··CHR$(··, enter, and 
now, when you type a shifted L, 

with towefcase leiters? Nothing 
simpler. Typing lSET RESET 
will tum 011 all shllt-key entries. 
Type LSET SET to turn them 
back on again. 

Shlll ·key entries need not be 

commands. " you 're running a 
program that '&qulf&s certain 
phrases 10 be input I&peatedly, 
these may be set up as shllt·key 
entries. The string expf&ssion in 
an LSET may be any string up to 
t5 characters. 

I can ptHsonally testily that in 
copying a couple 01 lengthy 
game programs from a book, us
Ing iust 111188 01 the lSET com
mands (T 10f THEN, F tOI GO TO 
and G IOf GOSUB) saved consid· 
erable typing. 

Another special teatulll 0 1 

Levet III is line Renumbering. 
This is a flexible command, and 
all 0 1 ils possibilities wilt not be 
oean with here. Sulfite it to say 
that typing NAME will renumber 
all program lines, starting with 
10 as the first line and incre
menting by 10. Other possibil. 
lties altow you to specify Ihat re
numbering begin at a specific 
line, specify new beginning line 
number and specify the incre
ment. as well as yarious com· 
binations 01 these. 

Now we can make all the in· 
evl ta.b le changes and insert ions 
in our programs and still end up 
with a.n allracliY& tooklng lor· 
mat. All GOTOs. GOSUBs and 
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400K DISK 
STORAGE 
(Before DOS) 

FOR YOUR TRS-80· 

(in a single housing) 

• · • • • 

$1295.00 

* 400K Raw Storage 
* Plug Compatible to TRS·aO' 
* Uses TRS·aO' DOS 
* Available from Stock 

• Painted TRS-SO· grey • Shipping wt. 21 Ibs. 
DEALER and OEM INQUIRIES INVITED 

NEECO "n (617) 449·1760 
679 Highland Ave. Mon·Fr; 9:30·5:30 
Needham, Massachusetts 02194 MasterCharge & 
TELEX 951021 Visa Accepted 

~~ 'TRS·aO Is a trademark of Tandy Corp. 



OUR PRODUCTS WIL L ADD A NEW 
DIMENSION TO YOUR T RS- 80'-

IMPORTAr-.'T: AlI ..... r producU ue: 
- fully userllbled. teSted and auaUllu~cd 
- luppUed with their OWn power IUpp\y 
-shipped with an nteeuary cabin" eOllntecora 
-used wlm Level II BASt: III and out cOlT, ml.nd 

-EXPAnDABUS $80 
Now you Cln hook up 10 S acc"uor1" to die T RS-aO 
8\1.5. Can bt: chll.in"d II more than 5 ar" Deeded. 
Not I 100:'II'" ~rd' 1 

-lnTERFAeER 2 $85 
16 channe l I/O module, B Inputs . ~ outpuu. 1 rellys , 
2 Opeo-llollied In pull Ver y ealy to u .. wlm BASIC . 
I!ue~ fe Wier's manual loctUded. Sold'l'orldwlde lo r 
over a year. 2 

-BlIPPO $39 
The onl y low e011t tI\le lynth",l lte r . UI'" BASIC. 
Oea.eraletl iUl 0'I'Il t ODe$ a Dd doel liot tie up me TRS · 80. 
Up to 10 lIot" per IteODd. Built- In power IlIPJIl y aad 
,,..br. Now It 'l "'Iy to add lound to a ll1 prornm. 3 

-AnALOG 80 $112 
a chl_l ANALOG 10 DlCITAL cOllven er. Anythloa 
that C&D be elect r lcaUy me .. ured cln be Inte rfaced 10 
yOW" TIS-BO - volta,c, ClUTeOt, ten,penNre, prea
. ure, lIfht level, •. . . No a"" lfbly ~c necded . 4 

-DAe 80 $ 94 
DIGITAL TO ANALOG "'"dulc.'. II Bit 5% acc\l u.~)" 
Latest technolory. Usc to synttlclLze wave for ms, 
prorram powec supply, cont rol motor spe"d or light 
IcveU ... 5 

TO ORDER: Send chL"Ck oc M.O •. Add S3 for S" H. 
PHONE ORDERS: (1 12) 296 59 16 ,., ..... Iln ",D P TI >f 

Alpha Product Co. 65-71 71MI, St. Wood\.Ivcn NY 11421 ---------. 1Notc" ... __ oIl.,...,.. Catp 

ALPHA p;oduct oompany 
." , 71th ST .. WOOOHAV EN. N.Y . 11421 12121 lM-6111 

Incloll 6OeP&H 

I would like intormation on 2 3 4 5 6 

~ ... ----------------------------0<" ________________________ _ 

_______________ z;,, ______ __ 
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other relerences 10 line numbers 
within program statements arl, 
01 couru, clulnged to agree 
with the new numbering. 

When you glt an I rro r 
message. you' ll no longer have 
to grab lor the Levelll manual to 
Interprel Ihal pesky two-Ietler 
code. Levei llt spetls out all error 
mesaages. For those wno own 
the Aadlo Shack e~pansion 

Interlace but no disk drive. Level 
III aliowl access to the Integral 
clock-calender. 

Under the Af,dlo Shick DIsk 
Operallng System, DATE sets 
lhe date and TIME sets the Ilml 
01 day, which may then be 
accessed by lhe CLOCK com· 
mand under DOS or TIME$ 
undel' disk BASIC. 

Lavel ill slmpllllea this proce
dure consldefably. Type CMD 
'"A'" and you can lhen set dale 
end time all In one operation. 
PAINT TIME$ will then display 
dale and time In a 24-hour IOf· 
mal. TIMES may be used In con· 
junction with AIGHTS,LEFTS Of 
MIDS to aeeess one Of any com
blnatlon 01 date, hours. mlnules 
and seconds. 

Although BASIC programs re
quire decimal numbefs, L.eveillt 
will do the converting IOf you. 
Preface a hexadecimal number 
with &H or an octal number with 
& and conversion will be auto
malic. Caution: This will flOl 
wof1I. In DATA statements or In 
response to INPUT slatements. 

Probably all of us have ex· 
perlenced a system lockout at 
one lime or another. COntrol of 
lhe TASOO Is 10Sland, no matter 
which key you hit, nothing hap
pens. You can recover Irom Ihls 
state by pressing Ihe reset bul· 
lon, but If you're using lhe ex· 
panslon Interface, hitting reset 
results In , complete loss 01 
memory. Livelill allowa you 10 
use Ihe BAEAK key InSleacl of 
reset. Using BAEAK will recover 
contrOl and memory will nol be 
lost, even wllh the expansion 
Intenace attached. 

Qraphlca 

Level 111 graphic capabilities 
are conalderably a(!vaneed over 
thoseol Level II. Level II requlrH 
Ihat, when drawing aline Ol rec
tangle, you define all lhe points 
yourself . In Level III you need on· 
Iy define two points on the 

scleen and a Hne or rectangle 
w1ll be drawn between theql. 
Level III also allows retrieval of a 
graphics array for atorage and 
later use In Ihe aame or a diller· 
enl screen area. This greatly 
simplifies Ihe writing of pro
grama ualng grapha, plClures or 
anlmaUon. 

Two graphics modes, dlalg' 
natld Characl er Mode and 
Graphics Mode, ere used In 
Level Ill. In Character Mode, the 
screen Is dlvldecl Inlo a grid 
composed 01 54 character posl. 
tlons across by 16 clown. Each 
position IS further divided Into a 
two-by·three graphics block. In 
Characler Mode, .ny alpha· 
numeric charecter or any of the 
63 special graphics characlers 
may be placed al Iny specified 
character position using X-co
ordinates (0·63) and Y·coor· 
dlnates (0-15). Graphics Char· 
acters are printed by specifying 
Ihe appropriate CHR$ (129 to 
191). 

' n Graphics Mode a 'iner grid. 
measuring 128 across by 48 
down, la used. The Le\lelll func· 
tions SET. AESET and POINT 
are used here. 

The nlw Level lit graphic 
SllIements LINE, GET 4» and 
PUTO may be used In either 
Charlcter or Graphics mode. 

LINE Is used 10 draw aline ba

tween any two points on Ihe 
screen. II will elso draw a rec· 
tangle, provicllng Ihe two 
specified points are diagonilly 
opposite COlners. In the Char· 
ecler Mode, the line Ol rectang'e 
Is composed 01 the Ilrst char
acter of a string expression thl! 
lollows the specified co· 
Oldlnates. L1NE.lollowlcl by two 
sets 01 coordinates and a string, 
'esullaln e straight line 01 Xs, or 
whatever thellrlt character may 
be. Adding a "comma B" alter 
the string will cause a reclangle 
of characters to be prlnled. For 
example, 10 LINE (32. ''')(45,10), 
" X", B will print a rectangle com· 
posed of Xs near the bottom o! 
the screen and slightly to the 
right of center. Using BF Instead 
01 B alone will fill In the rec· 
tangll with XS. 

In the Graphics Mooe, SET Is 
used instead of Ihe Siring 10 tum 
on graphics blocks aa In Levell 
or II. Again B or BF may be used 
10 ouillne a rectangle or print a 



IOlid whlta block, respectively. 
With proper UN 01 RESET, black 
graphiea may be printed on a 
white bIIckground. 

Lat ma add thet the.e 
graphlcl era laat! TypinG 10 
UNE <t.tK127.47). SET. B and 
RUN I~ will result In I white 
border around your enl lre 
.craen in"enllyl No more 
waiting IOf a .Iow line to be 
drawn . 

GETO and PUT. era ver· 
.. lIIe grephic. lIetamentl. 
GETO allows you to lave In en 
array In graphici that Ira within 
the dellned If" 01 the SCl~. 

Once lived. Ihe gllphici may 
be repllced at Iny .t .. 01 lhe 
sc,"n using PUTO lollowed by 
the desired COOfdlnltes. 

Ther. Ir. tivtl options when 
PUTO Is used. Using SET In lhe 
PUT 0 StltflmfH1l returns lhe Ir· 
ray to the CRT .. aclly IS It was 
N\'ed. RESET rlvetMS every. 
thing. "II "on" blockllfalurned 
oil and III "011" blocks ale turn· 
ed on. Using "NO will result In I 
block being lurned on only II It II 
Mon" bolh on lhe screen Ind In 
Iha IrrlY. OR causes I position 
10 be turned "on" II It I. '"on" tM 
screen Of In the arrlY Of botl"!. 
Using XOR, I position will be 
turned "on" only II lis stalus In 
the Ifray Is opposJle ltllt on lhe 

~"". 
Graphics l"IYs mull be 

prope.-Iy dimensioned In order to 
avoid In arrOf message. A on. 
line Irlly requires B4 Dyles. 
while lhe entire screen will be 
1024. " lormull Is given In the 
manual lor dltermlnlng what 
the needed Iflly spa.ce should 
bo. 

Ott. FHtUf"II 

The following lour lellures. 
which Ippear to be identical 10 
those In Rldlo ShIck disk 
8A.SIC. will be discussed bfletly. 

MIO$ In Level III may be used 
on tl\e lall ...... 111 .. the right 
s ide 01 .n assignmenl slat. 
ment. this will lilow you to r. 
P'ICe Plirt 01 ooe string with a ... .. ...,. 

INSTR sealches ooealring fOf 
another string. "aubroutlne IOf 
Ihis was given in the I.ev.I II 
man~1. Thll need no ionQIt be -. oEF FN. I lid ommlNIon from 
L8"lel II , Illow. u"f·dellned 
.. _____ ,....fll 

luncllon.. SIring at well at 
numeric luncllonl may be de
fined. 

Up to len dlller80l machln. 
language routines may now be 
siored limultlneoully in 
memory and accessed with the 
USR tunctlon. OEFUSR inlorms 
BASIC ot lhe slarting address 01 
I machln.langulge roullne. It 
II no longer necessary to POKE 
Ihe .tlRlng Icldru., although 
slill possible. 

The LINE INPUT s latement 
appears 10 diller Irom thlt In 
disk B"SIC. "ccotdlng to I 
11.ling 01 disk BASIC. ¥tII'$iQn 2.1 
in one of the Rldlo Shack 
brOChures, LINE INPUT Is used 
to Input a 11M 01 dati Irom disk 
Inlo a string ~arlable. 

In level II I. LINE INPUT is 
simnar 10 INPUT with added 

leatures. lINE INPUT assigns a 
string vlrlable name to an enllre 
line 01 inpul, Including comma. 
Of olflef punctuation. Everything 
typed belOfe ENTER will be part 
01 the string . 

"dellng ILEN 10 eltflef ttle IN· 
PUT or LINE INPUT statements 
willMt a limit on ttle amounl 01 
time allowed IOf ruponMto Ihe 
INPUT. 10 INPUT ILEN 4.100;0 
.... 111 ratult In Ihe program 
branching to line 100 II Q Is not 
enl.,ad within lour seconds. 
"II liming Is done in softwlre, 
so the expanllon Inlerllce is 
not nec ..... ry. 

Spuklng 01 ttle expansion In-
leriace. the s)'$\em clock Is 
prone to bollixing up tape opera· 
tlons. The clock should alwlYs 
be turned 011 betore a SYSTEM, 
PRINTI-1 or INPUTI- l op
eraUon. Entering CMO "r will 
turn the clock oil , and CMO"R" 
turns It back on. LOAD .nd 
SAVE do the-lr own turning on 
Ind 011 automatically. 
PRINT '-3 allows output to I 
pr inter or other peripheral that 
may be IUacl'leclto YOUl RS-232 
port. Input Irom the port wlllilill 
lequire a machlne·language 
roullne. 

level III BASIC appellf$ to be 
I wor1hwhlle Icqulsltion tor any 
serious TRS«l user. especIllly 
one who would IIk.lhe powlt 01 

disk B"SIC without the added 
expen .. 01 a dllk driYa. "del In 
III the extras nol contllned In 
disk B"SIC, Ind II becomes de
sirable even lor a disk owner .• 

** * * * * * * * * * * * *-* * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE 
GREEN 

SCREEN 
If you apend mar. thwi • fww minutB 
wtth your TAB loa you will .... 'N thia ... , _WI V. 

* * • • * * 
R,.. we om-. it for ourMIv-. SincI we 
~_ ....... ,.;u, .... _ 
a'W e , •• we .... looking for • ..., to 
got. _ diopIoy, ...... No ........... 
pi ,hOi of our big bi ad .. a. W. faund 
tt.t • cwtain CIfI&iI* bw d , fitt.-
.... uceI'-'t NeUtta. w ..... _ 
rl 1 wid'! it thK we ct.cidMI to 1Mb 
it neil u, to ...... 

•••••• 
n. GREEN SCREEN will: 
• IMPROVE IMAGE CONTRAST 
• REDUCE EYE FAnOUE 

• DECREASE Gl.AAE 
• ENHANCE 8CAEEN L£GIMITY 
• PAOVIDE A MORE PI.EA8ING 

Dl8PLAy ...... ..,., P __ IIIOtUI. 
• GIVE A iWiiM!iiVE PAD OW., 

LOOK TO YOUR 8YBTEM 
n. GREEN • N ill cwtom rnaIdwI to 
fit nicely ovw the TR I liCP ~ wbI. 
It ....... ""-'Y ......... in ... without ... -. * ••• * • * Tho GREEN IICAEEN: * .c.nbl •• uou_if, 

* * * * * * * * * 

• DDIIM"t void .. .,e:. 
• Won't ".... ,... nwic the unit 

WI! know fram our own .x, leiow u..t 
you .;n be very' , with 
OF EN .. RaJ. your 

TO 0ALiEA: .... '12.50 + _ 85H to: 
Money ... Qua • et 

ALPHA practuct co . 
_71,7M .. , • .. fIIl..Y. 11421 

* 
"* "* * "* * "* "* * "* "* "* "* "* "* * "* * 
"* "* "* "* "* * 
"* * "* "* "* "* * "* * "* "* "* "* "'- Do .... (212] n.581. "* 
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APPLICA TlO N 

With the price of gas it makes 
sense to share a ride to and from work. 

Carpool 

Wa//Iff 1(, Mce.IJ.n 
PO Box 3314 
Shiremanstown PA r 701 r 

While driving to work and 
contemplating nonlrlvl,l 

uses lor my TR~ m'crocif' 
puler, I noticed thai ,lmOsl 
8Yery ear on the rOld was oc· 
cupled by only one person. 
Keeping In the mind the high 
eoal of gasoline and other 
automobile operating expenses, 

I lei' 'M" bit 01 research wal In 

~"'. 
Aher . hasty and short survey 

of • local olliee building. I found 
Ih'l the overwhelming rNson 
that cr.r pools had not been 
formed w.athe employees' r,Ck 
01 knowledge aa to which other 
employees lived close to tnem 
and were .v.llable to form a 
pool . I also found Ihat the 

employer was willing to !)aY • 

hNlthy sum 10 pl'0\'ide their 
employees wUh the Inlormallon 
with which to form ear pools. To 

attack and solve this problem I 
devised the following pl.n of 
action; 
1. F ind Ihe home .ddrns 01 
Nch employee. 
2. Reduce these addllSHS inlo 
zones. 
3. Write a program to match 
employees that Itye close to ooe 
anothe!'. 
4. Give Nch employee a tist 0 1 

theM othe!' nearby employees 
and instruct them to form car 
pools. 

StllP' 1. 

Gathering per&onai I"forma· 
tlon from the employees in ItIis 
building was not a difficult task 
and waa accomplished by the 
lellef shown In Fig. t . The leller 
was COI)led on the company's 
copy machlroe and was dlstribut, 
ed with each employee's payroll 
chec;k. 

• found that Since there was a 
direct savings to them, the 
employee. were quick to com· 
plete the information and return 
the ClU8sUonNllre. 

.... ~ 
After looking Into seyeral 

methods 01 relating addresses 
to Ioeallons, Including the name 
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Fig. J. Galharinp amployee information. 



01 the town and zip coOe. It was 
decided that a eompletltly Inde
pendent method of zoning musl 
be de,el~ped . 

would be well mentioning a ,-------------------------, 

Using a map 01 the Ioca' ,,_ 
(Harrisburg PAl, I produced a 
grid 01 18 sections (see Fig. 2). 
Each zone on th is grid repr. 
sents 225 square miles, so Ihat 
the entire grid represents the 
J600 square mUes centered on 
Harrisburg , an area 01 about 1.5 
million people (unless we have 
another problem at Three Mile 
Island). 

Each employee wn provl~ 
with a copy ollhls map and wa.s 
Instrvootod to enter the proper 
zone on the questionnaire. ..... 

To accomp lish mal chln'ij 
employ .. a the lollowing Level 

II, TAS-80 prcl'ilram was written. 
Before getllng Into a 'ijeneral 
discussion 01 Ihe Pfogram. It 

" : ' . ' 
" c ........ .. .. ... ..... ' 

somewhat unorthodox method 
of saving and loading data to 
and Irom tape. When Ilrsl look· 
Ing altha program, 11 Is surprls· 
In'ij thaI only one array is cl lmen· 
sloned-line 50. This Is all Ihat 
Is necesaary since all Informa· 
lion lor each record Is con
calenated Into one string called 
N$. This is done at lines 390 01' 

4tO, By using th is method. 
record and relrieve times to and 
Irom cassette tape are greatly 
reduced. 

The Progrtm 

Lines to through 220 COfIteln 
the program header, Initial ize 
the prcl'ilram, prin t Inslructlons 
and print the menu of functions 
available. The multiple branch 
statement In line 230 sends the 
polnllf to Ihe proper secllon 01 
Ihe program as selected from 
lhemenu. 
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UnN 300 through '30 a<:C:Of'rI. 

pllsh the luncUon 01 building or 
adding toa tIIeol data. E.ch line 
01 ""ta Is prompted by the pro
gram, and the operator need 0n.

ly answer each prompt to build a 
file. Unes 325. 335. 345 and 355 
set the size of each line. The 
string sizes 0 1 name. street, ci ty 
and zip are set at 30 charact8l's 
each, while the telephone num
ber has a neld 01 15 charlct8l's 
and zone Is lell at either one or 
two characters. depending on 
the zone ent ... ed. This field siz
ing is done by adding Mnull 
cheractera" up to tile lIeld size. 

The reason behind all this 
IIrlng manipulation Is to ensure 
Ihat each d.ta el.ment such as 
name. addre&!. clly. etc .• starts 
at the same poallion In the array 
containing the NS var labl.s. 
This must be oone so that the 
portion 01 the progrlm that 
breaks NS back Into the various 
lielels knows wher.to start look· 
Ing for each data elern8l'lt. 

Unes 500 through 1110 allow 
changes to be made to ""la 
alrNdy In the lile. Her. again 
each atrlng la H t to slz. and 

concatenated after the correc· 
tlon Is m.de. Unes BOO through 
940 are used to .atabllsh and 
print out the cleslred relation. 
ship between the zones 01 the 
amployees In the III • . 
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816 I 5lIWI 
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l il-illi , 
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Fig. 3. Sample lis t 01 employHS. 

Th. aubroutlne In linea 3000 
through 3060 la used to break 

down the concatenated string 
NS back Into Ih. var loull ele-

ments reprltS8flted by NIS. N2$, 

N3$. N4 and N5S. The actuat 
printlng of tile data . Iements 
contel ned In strings N1S 
through N5S Is accomptished by 

the subroutine In lines .woo 
through 402Q. 

complicated operation, the pro
gram III written In the ktutorlal 
mod .... that Is, the operlltor 
need only answer the QlJIIStions 
displayed by ,he computer Ln 
order to run all 01 the luncllons. 

Fig. 2 Grid map 0 1 H/JrrisfJurg PA 8re8. 
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F ira t choice matchlng_ 
where the zone Is the same as 
Ihat t or the person b.lng 
matched - Is done by subfou· 
line 5000 through 5050. The ac· 
tual matching 01 zones is in line 
5020. This line also prevents the 
printing 01 the person being 
matched as a choice. 

The subroutine In lines 6000 
through 6880 Hlects the sec
OI"Id-cholc:e matches. A name Is 
selected as a second choice II 
his zone Is adjacent to the zone 
01 the person being matched. 

Function 1 - This lunctlon la 
used lor InitIal entry 01 dala lnto 
the liIe and Is a simple matter of 
ent ... ing the required Inlorma· 
lion In resporiSEI to the ques

l ions . " NAME ?". " STREET 
AOORESS?M. " CITY & ZIP?". 
" TELEPHONE NO.?" and 
kZONET. The Inlormation Is 
entered directly Into the com
put ... from the qlJllStionnalrn 
returned by the .mployees and 
need nol be In any particular 
order. The Ille is closed upon 
answering "NOM to the qlJllStiOn 
"00 YOU HAVE ANOTHER 
NAME TO ENTER?" or upon 

UHtg 1M Program reaching eo names on the W • • 

In order to .nsure lhe leallt Function 2-Slnc. most op. 



PROFESSIONAL 

BUSINESS MICRO LIBRARY 
Professionally developed and field-tested business and accounting software for 
your "TRS·80 Model t or II from the acknowledged leader in micro-business 
systems. 

CBOOK/SO THE ELECTRONIC BOOKKEEPER 
Single-entry bookkeeping system with a chart of accounts which matches Federal 
Income Tax Schedule C (Profit or Loss trom Business or Profession) 

Oevelops standard·format Profit & Loss Statements throughout the year and 
automatically produces a lull Schedule C In IRS-approved formal at tax-tiling lime. 

DEPCOMP/SO DEPRECIATION COMPUTATIONS 
Computes depreciation of depreciable assets by any (selected) method . Prints oul 
depreciation sched~les for asset's lile, or lor selected years. 

Stores client's entire asset list and prints out his c:omplete yearly depreciation 
schedule. Ltsts are updatable as required. A must for the busy accountant or tax 
practllioner. 

ASSETS/80 ASSET TRANSACTIONS 
Accepts entry of mixed long and short term asset transactions, computes holding 
period from dates bought and sold . and prints out separate long·term and short·lerm 
transaction lists, ready lor inclusion in Schedule 0 at tax lime. or for determinat ion 
of the cHent's position lor any period. 

LOANCOMP/SO LOAN COMPUTATIONS 
Computes interest and principal balance for monlhly, annual , and loan totat periods. 
Computes payments required to amortize a loan. At.Ice. th. "Tfu. Annu.' P.n;.n· 
fig. R.,."r:ompu""onf Has a separate seclion which analyzes ordinary annuities 
with monthly. quarterly. semi-annual , and annual payments. 

For any of Ihe above, prlnls oul summarizing slatemen ls or your choice of lhree 
types 01 amortization schedules. 
We recommend this program to anyone In the account ing professions or concerned 
in any way with financing. 

STATEMENT/80 PREPARES ITEMIZED STATEMENTS 
of any desired form (Profit & Loss, Rental Income, etc .) and prints oul Ihe form . with 
computations made automatically. 

FORMLET/SO FOR PREPARING FORM LETTERS 
from a selection of pre·written and stored stock paragraphs. Will store up to ten of 
such letters on d isk and allow you to select among them at wil l. You may intermix 
tresh text, of course. 

TYP/PRT/SO SMALL BUT MIGHTY 
Not only permits use 01 the printer as a typewriter but will allow you to retain any 
display already on the video, make notes from II, or actually copy it on the printer 
automatically. This program will run concurrenlly with another program you may be 
using and you can go from one to the other at witt Also contains a calculator. So 
useful it is hard to describe here. 

* * * * * FOR DISK BASED SYSTEMS ONLY * * .. * * 
Write on letterhead, or call , for free 

brochure and sample outputs. 
"TRS·80 i s a reg istered trademark of Tandy Corporation 

Model l Model II 

169.95 199.95 

189.95 219.95 

189.95 219.95 

67.95 97.95 

37.95 47.95 

47.95 57.95 

17.95 24.95 

CONTRACT SERVICES ASSOCIATES ". 
706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635·4055 
* * * 20 YEARS OF SERVICE * * * 

... __ s.n-/C. __ ,..~ ret BO Mlcrocomputlng, /tA.y 1MO • U 
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.ators .re not trained typists. I 
fett It Wet neoMNry 10 .. low a 
simple mMI'II of ton1IC1ing in. 
accurat. dala. Enlerlng U,. 
name 01 the penon !of whom 

lhe d.ta Is to be correctecl will 
rwult In MCh line of data baing 
cIIsplay.d-one al a tlme-.l· 
actly sa It ap()Ut'S on the ma. If 
lhal line Is to be changed, the 
correcl Information Is typed In. 
II i'IO COI'Teclion la to be made 10 
thai line, the oper.tor may move 
on to the nelt line Simply by 
pr ... lng entar. After all c0rrec

tion, !\eve been eompletad. the 
.nUre corrKted lila Is dis· 
pI.yaeI. 

Function 3- This funcllon 
prints out lhe name, addfess 
and 1.1ephona number of the 
person lor whom a match II 
sought, followed by short in
structions, then a list of flrsl 

choIcn and then a ilst of sec· 
ond choices. 

To itlustr.talnlstunctiOn the 
'limn appe.aring In Fig. 3_e 
enlarad using function 1. The 
results 01 lhe malching. using 
tunction 3, are snown In Fig . ... 
As can be IMn by Ihll "lampl., 
first cholc., .re Ihose em· 
ploy ... that h ..... the same 
IS the perlOfl for wl'lom. matcn 
II being sought, while second 
choice •• r. those who live In a 
zone which II adJac.nt. By 
studying the zoned map and 
comparing It to the cl\at1 in Fig. 
S you will ... Ihls relationship. 

Functions .. and 5- TheM 
funct ions .11 Slraight·ahead 
appllc.t lons 10' saYing and 
recalling data to and trom a 
c ..... tt. III • . A, explained 
aboote. Ihls process is shorter 
than usu.t due to the lact that 

Fig. 4. s.m",. run. 

!4OWRD URR 
11 SOUTH RD 
L1Y(RPOOL PIlI 11 :)32 
737 - 2218 

2 

FOLLOWINC IS '" LIST or POSS IIlE RIDES FDIII THE 
PERSOH H"'"ED ""011[, THE IIIOES LISTED UflDER FI RST 
CHOICE "'RE "OST DESIRABL£. ttlT THE SECOND CHOICES 
/IRE "'LSD VERY IENEFICIAL 

F I RST CHOICES 

HAROLD IRiSKIN 
1. RDIERTS RD 
NILLERSIORe PA 1 750~ 
761- 6160 

2 

WIII THE L HELD 
4717 IPIILLOIPI 110 
HAILFAJ( PIlI 11~3:) 
761 - 9.94 

2 

SECOND CHOICES 

JAflES P SI1I TH 
8U I STREEN 
IULLEItSTOWH PIlI 17771 
76£-2311 

• 
WI LLIAH IlELUIN 
12 HUO CIRCL£ 
HEIPIPD4IIT PA 17689 
766 - 1' 18 

• 
EUl:EH£ IlIIICI( 
22 CENTER HILL DR 
ELlZIIII(THUILLE Pili 17199 
761 - 71 H , 
tllLIERT,. " CMSE 
.. .. ItUOOW LANE 
ELIZ/IIIETHUILLE PA 1 7 199 
761 - 1141 , 
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, 

• 
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• 
• 
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SMUEL H 10lllllELL 
If 81UDCEUIEII 
N[II 1L0000IFIELI p~ 17'1' 
7lJ-JJII , 
JOH'" DIllY 
12J C£DIoII CooRT 
"'Ell .... OOflF'lELD I'~ 17'1' 
7J3- 1'11 , 
!WI TJ II KlICK 
7' LEE 81 
ELLIOTS8RU' p~ 17'12 
733- 711' , 
C*RLES MIlCH 
12 "Al..LoJIRD WIT 
DUflfC,... .. OH P~ 1108' 
7lJ- 0110 

• 
ROIERT LOfII' 
828 PARK 
DUllCAHMOH P~ 17 •• , 
7lJ- 4·U4 

• 
LEE PoUIl(ER 
146 SIIUtE"OIlT DII 
OKILA PA 11.99 
733-736' • 
1100 OLSON 
111 CARROL Sf 
HARR1S8URC I'A 1101' 
711-4219 , 
-.LA'" IIOTH 
78 8A061HIH' 110 
HARRISIORe I'~ 17108 
111-1212 , 
PUCE .ROIIN 
" KEWOOD AlE 
HARRISIORe I'~ 1710. 
711- '", , 
RICHAIID II'lIIHN 
1111 HARCH 110 
LIII'LESTOWH I'~ 11100 
711-8282 , 

z.. __ ...... 

.... . ,.., 
""',. 
.. > 
1.2 ..... 10 

'.uA7.1.tG.1I 

l..l..t.6.I, tG.I1 ,'2 

3,,,,'.11 ,'2 

UtG.I3,,( 

U ' .I.1' ,''''4,15 

1,7,a.'Q,'2.I""!t,K 

7",11,I!t,M 

1,tG." 

1,tG.'1,I.1,IS 

10,11,12,1"," 

11,'2,'5 

only one IllIng 1.lranslen.:! 10 

the CUMtte fill . 

-~ 
A match wu printed lor Mch 

person wt10 partlclpetld In the 
protect and a copy (almlill to 
thot In Fig. 4) w .. Mtlt to Mch 
M'l91oVM along wtth lhe letl ... 
shown In Fig. 6. 

Fig. 5. ~ation,h'p of lOM, 
u,ed In Ul«t1ng HCOnd~ 
matche,. 

The r..ultl of thl, ventu ... 
..... ~ grallfylng. In thot the 
number of can In thl comp.any'l 
parking lot heve deereeaed 
substantially whlll the number 
01 emptoyeea working In the 
building has Incr.aMd. 

The program hal since bien 
UMd by ot'*-, including one 

.. -...s__-_,.., ,. 80 IIlcrocompul/ng. 1I0y ,1Ir8O ~ 17 
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llFf!IU TIS-81'· 
WEVE DONE 
STARTING 
SAVE MORE 
TIME THAN 
EVER • .• 

NOWI .. 1 preprogrlmmed LV " end DOS SI'I.~'" kevs. 
NOWI 11 · 'SAVEABLE ·· KUSTOM k'vl: Ti n l Q-thl.lICter 
... d 0 ... 64~h .. xt ... 
NOWllncludllf IUtom.lic k.vboard DEBOUNCE. 
NOWI RELOCATAB LE. LI .. m.n 1 K by tel of mechi ... 
l.ngu .. ;n lOW or high .... morV . 
NOWI Avail.bI. on fOtrnllttd DISKETTES lor 2 or me .. 
driv". Comes on casSllle lor LV II ... d l ingll disk driVfl. 
Hold ·"SHIFT"· or ··CLEAR·· .... d pr.u dl51 .. d k.V - .nl'" 
51.1 ....... 1 i. tyPid on OI;,"n. Ift l1a1l1d ··CRTL"· klV till 
IUbil iluII lor ··SH IFT." 
Compl. l. dKel SlI 1_ pICturel includitd lOt bolh LV II 
and 005 $VlltmS. 
FIIIU'" ""-4ntering commands. i. • .. CONT; GOT010; 
KUSTOM. 
AUlom.tit Close P • • en . ·T· "'IV be orogr.mmed in KUSTOM . 

TSHORT + C-IIWII. w/imuucI.OI'I mll'lu.l. • . $ lI.i5 
TSHORT + lor .... tud DISK "'''';(1<'1 + ...... u.1 .$ 2 ..... 5 

largtl company who ran the pro. 

gram through slveral t imes. 
enlering only those who worked 
on one s hill in each run. II hils 
also been used by a company 

lor lhe reglS lranlS 0 1 a seminar 

they were holding. 

II Is Quite evident thaI c ar 
pooIll"Ig will become more pop
ullr - and necessary -in Ihe 
near lulure . so I hope lhill by lhe 
use 01 th is progflm I hilV1J con
Ir ibuted my share 10 lhe energy· 
saving program .• 

_ , 'd _. ovo,..,.. . __ ._ '0 como .. , •• na " ''''". Q_".,.. .... 'e 
.. ""~ .... _ .. <"led • .-"ft c .. !>OQI<"O 
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"""" '. '" ., .. , CI '""II""'" 1t+1O..-~' .'.,lol\ij lrom , .. '0« 0' "'" 100' ....,~ 
~.'t+eonOne __ '.g __ I_ ....... """' .... n'""""II .. '~,. 

, .. """'-""'" 

ton ... " YOU' I 
- Jlp conHoI - 51 2 ch •• x"" bulle. -

Wllh cunom control sWlldles - tompl.I' Itr>d • .-!Iv to 
LPRINT ItlNn'ng and minor oerv ice .ncludl'd l . $195.00 
10p"0I'I1 ... d Ih,pp;ng exH. - call Ot ""'.ft for _"I sh,pp.ng 
.nllrvcl iond 
TLEC '" - EPAOM .nd cable ;ntedllCe 1t.1 lor your IBM ELEC· 
TRONIC SO or 60 - comes w,lh cuslom conl'oI swotches. 
inn.lloln minuliS . 52B9 .00 
TBEEP 2 '''_ A TBEEP kil you ,n"'U inl;de you r TRS·80 key · 
boIord. Complelelv .nembled .nd IIlled .• 1 'nll.1I1 ,-"ilV .... d 
in minu tel to klvbolord·s PC boIord. Uws powe' "om vour TRS· 
80. No bIIlte.v .equir.d . TBEEP 2 kil wi th t~le1l1nn.ucltons 
Included ...... ........... . ......• $ 12.95 

TlSUFF '" _ For LEVE L" CASSETTE USERS. Elim;n,,", onctI 
.... d tor all. caUlIt_ , .... ., nicking. Plug< ,n-li ... WIth 1"1 " REMote'· 
cabl. bll!t_n your TRS-ao .... d tal SlIl' .-corde ,. 
(SpeCif., CO ... ll. ,,,,,OOdl ......... nd modell . 

TPAK '''- PXltOI 
l.bels. IAGFA 61 

• .. $ 

"'~d • 
... 

TBASE "· - A powerful DATA BASE MANAGER Dregr.m ...::ond 
10 no",1 A $400.00 v.lue 10' . • $ 49.95 

TCHAIN "· - f o' lEVEL" USERS - P._ .... your ",,,.bles . no 
at.IVS ..... 'Ie CLOADIng muhiple Drogr ...... EOIT.ng. or eucul· 
ing RUN $ 9 .90 
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HARDWARE 

Add extra memory to your 80 without 
the expense of an expansion interface. 

Home Brew Memory 

Richard Ragucci 
507 BirChwood Ct. 
North Brunswick, NJ 08902 

Afler famIliarIZing mysell 

with a Level I BASIC TRS· 
50, I (leclded 10 upgrade \0 Level 

II adding 16K of dynamic RA.M. 
Bul . upgrad ing any lur. 

ther - adding 1T1Qf8 memory 800 

110 Inferlacing - me. n! spend· 
ing S250 IOf an expansion in fer
lace and that's w ithout extra 

memory. 
I also owned a eU$tom.de-

.,. 
'(JOoOf" ".sc" ."'" "" u .... 
... I ... 
:r. ---- ---- -- j -~.~~~-

-" . r '000" " .. -" .." . >t . 
,",' 

l:~ ..... .... " . 

ir. ......... I I ,,," , .. n ... ." ...... ~ J .. ; ;'l .. ."" ..... - I , .... -:1 .. 

::.: _."" ....... " . .. 00' " .... "" ... 
~7. .... ", .... ... , . ... ...... " . ... <t., .. , 

signed Z.ao processor with a 
16K SIal iC RAM board aoo I/O 

board, so I decided to interface 
as much of my Z.ao system 10 
fhe TRS.ao as possible. 

This art icle w ill diSCUSS how 
simple it is to add extra memory 
to t he TR5-80 without the ex· 
pense 01 an expansion inter· 
face. 

The memory map (Fig. 1) 01 
the TR&80 shows the first 16K 
01 usable memory from 4000 to 
1FFF and a second block 01 un· 
used memory from 8000 to 
FFFF. The second block is 
where the extra 32K of memory 
is ocIecodlld in order lor the 
TRS-80 to use It. Therefore, my 
16K slat iC RAM board had to be 
decoded al addresses 8000 10 
BFFF. 

Hudw," 

Fig. 2 shows t he simp le 
scheme used in decoding the 
static RAM. The 74199 Is a two 
to lour line decoder; putting A 14 
and AI5 alol'\O with RAS ' into 
the A & B select inputs. will de
cocle the RAM board Into lour 
possible localions. 

When A14 and A15 are low. 
Ihill' board Is al locat ion 0000 to 
3FFF, bul that can'l be used due 
10 the lQCiI , iQl1$OI ROM aod key
board (see memory map). 

With A 14 high and A 15 low, 
the decoded board address is 
4000 to 7FFF, the melllOfY loca, 
tlon of the 16K dynamic RAM on 
the TRs.8O's mother'board. 

dress 8000 10 BFFF. where the 
16K memory board shoulocl be 
located, For maximum system 
memory, another t6K board 
could be tocated al the four1h 
locat ion, AI4 and A15 h igh, 
cooo to FFFF. 

Output of the 74LSIJ9 is *Of· 
gated" with RAS' and enables 
the bus transceiver (14LS245), 
which iSOlates the memory 
board from the data bus when 
not neeoed. 

RD' enables direction control 
of the transceiver. A low on RD' . 
RAS' and tl"le board select 
allows data to be read from 
memory. The WR ' is connecled 
to RAM and te lls it whethe< 10 

read or wr ite. 
The previous portion at the 

decoding can be used !Of any 

,,. '" ,,' I." 

~ ,· 'u 

,J 
, 
, , .. " . 
~ 

,,' ., 
~ 

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

, .... . . 
.... ... 

16K random access memory 
board. The 2114s in my board 
are IK by 4 RAM. meaning IwO 
chips are needed lor a lull I K by 
eighl wOfds. Theretore a 16K 
board needs 32·2114 RAM and 
16 separate chip selects -one 
tor each I K ot memory 

The Iwo 74LSI38s (Fig. 2) are 
three 10 eight·line decOOers, giv, 
ing a 10lal 16 decoded chip 
selects. Address lines AIO, Al" 
A 12 decode the Ofder of selects 
lor each chip. 0-1 and AI3 is 
used to decode whichever one 
01 the 74L5138s Is on al any 
glyen l ime. 

Ot~ Type. of M.mory 

Decoding chip selects tor 
other types ot memory would be 
dillelent. Another type ot memo 

I i"iiiTi I 
r-"i 'HU'~ I 

~ 
r !.!LIJ.! L! 

Fig. I . TRS·8() Memory Map. 

The third location, A15 high 
and AI4 low, decodes al ad· Fig. 2. Sla tlC Memory In terlace. 
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Okay, now you've had a chance to see 
what I have In mind lor you wilh 80 
MICROCOMPUTING. 01'1, I admit that 
we',e lust gelling started and that the 
magazine will be improving a lot as we go 
along. We have some Interesting Ideat In 
the works lor you. 

With the TAS-80 (or 90 .. . etc.) being 
the most popular microcomputer In the 
entire world, you are goino 10 benellt 
from Ihls In many ways. The more com· 
puters there are oul the,. alone kind 
. . . the more good programs you are go
Ing to have lor this syste .... I hope tha t is 
obvious. You may be sure tha t 80 MICRO
COMPUTING will be packed with the 
shorter programa and reviews 01 the 
targer ones. You can waste an awlut lot 
01 money on stun that looks great In the 
ads, but liules out when you try to use It. 
You need our reviews. 

The wealth 01 programs will also mean 
that there will be much beller programs 
lor the TR5-aO Ihan any other system. Put 
yourselt In the seat 01 a computer pro
grammer and you·1I understand this. II 
you are going to spend several months 
developing a comprehensive program, 
and II takes all 01 that to write and debug 
a big program, would you write It lor a 
system which has sold one hundred 
units or one which has sold over 300,000 
systems? The answer Is obvious •.• and 
this is why we are already seeing pro
grams coming out for the "SO" which are 
lar beller than anything for any other 
system on the markll. This is tough for 

other systems ... lhe lawai the com· 
puter jungle. 

Between our connections with Instant 
Software, the largest publisher 01 
microcomputer programs In the world, 
and Kilobaud MICROCOMPUTING, you 
know Ihat 80 M/CROCOMPUTING Is go· 
ing to be your most important link with 
soltware lor the TRS-80. 

With Instant SOftware being sold and 
promoted In every country In the world 
where the TRS-80 is being SOld, our input 
01 programs is also the best In lhe wortd. 
We get programs submitted from every· 
where ... otten from 50 to 100 a week! 
YOu'll get the cream of the crop either 
published or reviewed in "SO". 

HARDWARE TOO 

The same law 01 the computer jungle 
holds l or hardware. Would you, as a 
manulacturer, market an accessory lor a 
system which has sold 100 unllsor would 
you go first lor the on.e which has sold 
hundreOs 01 thousands. It Is, as with soft · 
wara, self-evident why the great bulk at 
the hardware accessories lor computers 
are for the TRS-80 these days. 

80 MICROCOMPUTING has the advan· 
tage of the use of the largest and most 
complete microcomputer lab in the world 
... the one developed lor Inslant Soft· 
ware and KilObaud MICROCOMPUTING. 
This means that most new pieces of 
equipment are tested and in use by our 
staff .. . and this means that we can tell 
you what we think Is outslandlng ... and 
where we find rlpolls . This lab is impor· 
lant 10 you. 

SUBSCRIBE 

II you are not already a subscriber 
to 80 MICROCOMPUTiNG, please get 
signed up right now. The yearly rates are 
It5, and that Is a bargain. Just one sIngle 
program of use to you can be worth mUCh 
more than that . One review of an acces· 
sory could save you many limes that 
much Investment. I would appreciate ill! 
you would appoint yourself a committee 
al one to get more subscribers lor the 
magazine. You will benefit even more 
than we do here at the magazine. 
because the more readers we have, the 
more ads we will be able to allract ... 
and the more ads, Ihe more pages of ar· 

tlcles you will get every month. 
The "SOH market can, I think, support a 

couple 01 hundred pages 01 ads ... and 
that would mean a magazine 01 nearly 
500 pages a month. Thai should hold 
you. You may not have t ime lett to use 
your computer. 

ENCYClOPEDtA 

II you've read Kilobaud MICROCOM· 
PUliNG, you know tflat I try hard not to 
duplicate published material. My co ... · 
cepl Is that every reader should save 
every Issue (we sell Ine~penslve bo~es 
for this so they can sit 0'" your library 
shell) and treat the magazine as a can· 
tlnuing encyclopedia of computing. I 
make sure that mUCh 01 the material In 
each Issue is written In simple la ... guaga 
so It will be understandable by even the 
rawest newcomer to compulers. Oh, I 
have articles for the more advanced 
users too, so you 'lI have something to 
look back over iater and use as your 
understandIng 01 your system grows. 

Try to th ink 0180 MICROCOMPUTING 
as more 01 a large club newsletter than 
an Ivory tower hlgh·level publicallon. 1"11 
leave the pomp to other publishers. 
the ones with the well-deserved InferIori
ty comple~es who cater to their inade
quacies by publishing esoteriC baloney . 
This magazine Is wrllten by the leaders 
and edited by people whose aim is to 
help you enjoy your TRS-80. 

SAVE 

With each Issue costing $2 at your 
computer store, thaI's $24 a year. For It5 
a year you can subscribe ... at leasl lor 
now. As the magazine e_pands, please 
do not be surprised II the cover price in
creases, along with the subscription 
price. I started 73 MagazIne for l adio 
amateurs twenty years ago with a cover 
price of 37c (two 101 73cJ and It Is up to 
12.50 a copy now (and it is the largest of 
the ham magazines). 

For you bargain hunters ... and those 
who lind that one year goes by all too 
rapidly. the three year rale lor "80H Is $36. 
This, too, will be going up ... refiecUng 
the Inllation, paper Increases, postage 
Increases, and a short vacallon lor me In 
Hong Kong ned year. Someone has to 
pay lor that. 

--------------------, (' YiE S' Sign me on as a subscriber 10 80 Microcompuling I 
If coupon 
~Jowha! 

been userJ, 
pl.a!. 
f/ll Oul 
subscription 
fOfm on the 
Reader 
Service card 
In the back 
01 the 
megazlne. 

I • for only $15 a yearl 0 '''",0., - ", I 
I 

Card' Elcp O J6iuues - SJ6 I 
Slgn.'ur. 0 Plene 1); 11 me 

I Name 0 Payment Enclosed I 
o Mast., Clla'lIe 

I Add"" 0 V'SA I 
City St.,. Zip 0 America" E~ptes. 

I 8I.rJ 
-,; .. -~"' ... "" .... ,-.-;..... I 

[ 1 
..... -,- _Ie .... '_ . _ ll .""n 

, microcomputing "._,._.=.:.::~:::;::.:-::::o".,_, .., ~ I 
, _ ________ ~~~l~.:.~~C~y~~ __ / 
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of1 easily Interfaced to the 
TRS-8O fOf very lillie money, are 
16K dynamic RAMs, auc:h as 
41t65. 

ao.rd decoding would be 
nearly the same as preYioosty 
dilcu ssed , howeyer, there 
would be two 741..S2458. with the 
48K line from the 74LSI39 "Of· 

gated" Inlo lhe OIher 74LS245 to 
control the "8K block 0 1 
memory. Refresh and multi· 
plexlng IOf Ihe address bYs 
must be Included, bul other· 
wise, the rest of l!'Ie board seteet 
cIrcuitry Is the same. 

The 7"LS157s are quad twa to 
one-line selectorl and are used 
to multiplex the higher Oft\er ad
dreues with lhe lower order ad
dresses. The sequence 01 
8YfIf'Its occurs as follows; the 
MUX signa' from the TRS-80 
goes low, allowing AO to A8 aa
dress lines to 00 10 the RAM, 
with RAS' liso low to allow the 
RAM to accept these address 
lines. When MUX goes htgh. A7 
to A13 will be presented 10 the 
RAM and CAS' will go low tolel 
the RAM acceptti'le hi9herorder 

"'"' Ugh" bllnkfld ' 

addresses. The WR' Ilgnll 
again teUs RAM whether to read 
or write, as was the case with 
the- Itltie RAM. 

.. , .. 

II you have 16K 01 static RAM 
around. interlacing is relltlvely 
simple and very cheap. II not. 
IIOdlng up to 32K of dynamic 

RAM (16K chlps)cln be 0008 lOf 

leu thin S200 Including mem. 
ory with the method described 
lboYe . • 

,.," _OO TO'" ... ", ... _ , 

.. .. ., . 
.-e .. 
" ... 

Fif}. 3.lnexpen,lv. method to .dd dynamiC RAM. 

MAYDAY' 
oN'T BlAME 

or::rn~if.K.---

'0'" ... 0<0 

• ven , .... Iigh,", power fa/lur. 
c=on ruIn Q data disk Qnd 
couse ioss af the proorom . 

Prated your ,,,.,. ond 
'n ... , .... .,,· 

...,to.,..· 
lutf plug your computer Into 
MAYDAY;' 

(Monuloctu,i"8 high , ... 1 

72 • BO IIlcrocomputlng. II.y rNO 

for more lnformodon contact ... 

[1_ . ~..It".,""J .9ttc. 
10.210 

N.- Dv<hDm. N_ ~I ... 031" 
(603) 15'·1110 

I 1'1 prodouc'ulnce 1970) 



~rll. lnc., Innol,lnoet the most 
POWet1u1 Oisk Operating System lor the 
'rRs.-eo-. It has been designed lor the 
sophi,lIc81ed ute. and proleNJonel 
pr~l1Immer wtlo demands the ulllmite 
In dlsll openltj~ JyStems. 

NEWOOSl80 .. not meant to replace 
the present_alan 01 NEWDOS 2.1 
which satis'ies most usets. but il. 
carefully pi:anMCI UPWird enhance
ment. wtlictllignilicantly utends 
NEWOOS 2.1'. capabi litIeS. TtIis new 
member to the Apparat NEWOOS' 
fllTllly I. upward compatible with 
prMenl NEWDOS2.1.nd is supplied 
on Di,kette. complete wilt! enhanced 
NEWOOS" Utin~l1Ima and 
documentation. 01 the 
NEWOOSIBOleatures .re; 

• New BA$ICeommand. thai 
wpportS liles with Vlrillble record 
lengths up to oC095 Byt" long. 

a Mi. or match disk drives. Supports 
any track count from 1810 8O. lJM 

35, 40 or 77lraclt 5H mini d;sIr;sdri~ 
or 8'" disk driYeS. oranycombinetion. 

• A security boot-i,lp lor BASIC or 
machine cod •• pplicltlon program •. 
User never .... -''OOS REAO't'" or 
">READY" .nd i, unable to 
'1!AEAKH. clear screen, or '"ue 
any dinIC:l BASIC .tatement 
Incll.lding "LIST". 

• Ne ..... editing commands that IUOW 
program ~nes 10 bedeleted from Of'lfl 
location and moved 10 another or 10 
aUow the duplicallon Oil ptOQram 
line with the deletion 01 the onginal . 

• Enhanced and improved 
RENUMBER thltlUOWS relOCltion 
of sl,lbroutines. 

• Powerful chaining commands. 
• Device handling lor routing to 

diaplayand printer simultaneously. 

• CDE functiOn ; almulta.neous striking 
01 the C. 0 and E keys will allow 
lhe user 10 enter I mlni·DOS 
to perform some OOS commlnds 

without disturbmg the resident 
program. 

• Upwlrd compatible with NEWDOS 
2.1 and TRSDOS2.3. 

• Includes Superup 3.0 1 f1Cl IU 
Apparlt 2.1 utilities. 

NEWOOSl80 wilh IU of the 
NEWOOS . utility programs. many of 
which ha-e been enhanced. is priced It 
just $'''9.00and Is available II mosl 
TRs-eode.Ie~. Previous NEWOOS 
own~ may recei-e full trade in 
allowance tOWlrd the purchase of 
NEWOOSl80 by inCh.Jel in! wilh lheir 
order these,;al numbe, 0 their 
NEWOOS 2.1 diJkelle, lhe ",ice ".id 
and where purcha.s«J. In mosl cues 
thaI purchase pOoe will be sublrlc;tl(! 
Irom the price of NEWDOSIBO. ~ with 
NEWOOS 2.1, NEWDOSl8O relies on 
Ihl TRSDOSlnd Diak Buic Reference 
Manual publ ished by Radio Shack. 
NE WOOSl80 documentation supports 
its enhancements and upgredes only. 

1-J--~I~;~-------fl~·~~1~'~!~·~~l m~-~-;-~~~~;a~~1 r;-~;,~~,~~~;=iii~~~-----
~IOU' HEWDOS OWIUM ONlY 

-';~=:;;~~;~=:;;:::~~::!.==:;;;;;====== Prioe PurdlaMd pporot Inc ocr...:_ 0--,0.- o ........ c-oo ov ... 
, . ...114 g:':...ftllooall>'lro_", c.I. ,,,,,,",,=~~~::,::.,------_ ' IO.OO ___ ""h __ "II 

_ ~, ____ NEWDOSI80 to: N_. -,-
City Stll~ Zip 

"""" 1.11>9< __ "PO'" JuI, 31. 1\110 0 /1 L ______________ ----' '-____________________________________ • 
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HARDWARE 

A way of preventing your delicate cassette relay 
from welding itself shut. 

Destick Your Relay 

Herman Luko" 
506 Dtvshertown Rd. 
Fort Wuhinglon PA. 19034 

I had heard about a ,elaV stick· 
Ing problem In the TRS.aG r. 

corder but It really didn't worry 
me, unW on" day when my tape 
ran bey.->nd ' he end of data and 
there was nothing I could do to 

stop II short of turning ROwer 
011. • .. • 

A Iiny reed relay {l(lj on the 

computer board provided the 
contac ts lor furning the motor 
on In the recorder. Using II mllli· 
ammeter. I measured the ,un
ning CUffent 81 130 mUUam· 
peJes, The starting turrent, hoW
"",er. was dlllman! ""Ith peaks 01 

'It ampeull noted. This high 
starting currenl was undoubted· 
Iy welding the relay contacts 10-
gettler. 

Solo .... 

There are two solutions to the 
p1'~em . One Is \0 replace the 
tiny reed relay with. more lUb

slant la' one cap.bleot handling 
the " Igh starting current. A look 
<I I the computer boIIrd con· 

vlnced me that II Is Impossible 
to pul a larger relay In the same 
position. 

You could Install a larger 
relay elsewhere on the board 
and run wire 'eads, but this 
presents ' 'a problem to many 
peopla. FO!" one,lt voids the war· 
ranty and secondly, there is 
always the chal"\Ce 01 damaging 
another component. 

The aecond aoIulion Is the 
tranalstorlzed current amplif ier 
shown In Fig. 1 which requires 
no modillcatlon to the TRS-80. 

TO r .. p\! ,uurn: 
COIOT~DI,. , ....... 

.. 
L----.........,. I 

Figure' 

74 • 80 ItIlcrocompullng, ""ay ,~ 

•• 

., 

Fig. 2 

The output tr,nsisto!" handles 
the high starting current 01 the 
moto!" while the reed relay con
tacts see a miniscule current 01 
80 microamperes: at that level 
the reed relay contacts should 
last lorever. 

The motor operates at 6 volta: 
the voltage drop acrau the out· 
put transistor ,",as 10 be very 
small by comperlson. But how 
small? • 

In one test In which the 
voltage wlla dropped .• YOIt, 
there was no detectable change 
In tape speed. The measure
ment was made by reading the 
cassette countar aftar flye 
minutes 01 running the tape. 

The motor probably has some 
lorm of speed contralto clesen
sllize It to "ollage changes. 
Ne...ertheless, keep the "al tage 
drop to less than .2 volt . 

The secret to obtaining a low 
¥OItage drop across the I,an· 
slstor is to select a high current, 
moderateJhigh gain tr.nslstO!" 
and operate it at a traction 0' Its 

rated current. In this mode the 
current gain will be ¥efY high 
and the transistor will operate 
deep Into saturation, p'oducing 
a low voltaoe drop. A PNP Iran· 
sisto!" Is required In Ihls appllca· 
tlon. 

My Junk box held a 2N 15« 
germanium power transistor 
which developed only a .05 voll 
drop. This IranslslO!" is sold in 
Ihe surplus market. A silicon 
PNP power trans lsI or Iype 
2N51'5 p(oduced a respectable 
.1 ¥OIt drop. Othef transistors 
with similar parameters will 
probably wor1I. as well . 

Minimll H.rdw .... 

Even ttlough a lerge Iran· 
slstor IS used as the motor 
drl¥8f, the actual power dissl. 
pated In it is very low. less than 
~ mliliwatts, lhefelore, no heat 
Sink Is required. Also, nollce 
that no protective diode is need· 

ed at the collector 01 lhe tran· 
Sisto!". Even though the motor Is 
an Induclive load, othef circuits, 



Including • I.rge electrolytic 
cap.ci tor, limit .ny tnduetlve 
YOIt. peUs. 

The Input 2N3906 tr.nSlstor 
lunctlons.s .n emUt8f·loUower 
currenl . mpllfler .nd Is .v.lI· 
. ble from many sources. A 

negillve voltlge source Is r. 
qulred to pt'O'<'k:Ie base current 
lor the IWO Ir<UlSillors. 

Two options are shown. In 
Fig. 1, a small 9 'IOIt battery 
Ilmill1 10 IhoM lound In Iran· 
slstor radios Is uSed. The CUf· 

rent drawn Is approximately 10 
milliamperes and long baUer}' 
lIIe Is guaranteed, lor current Is 
required only when lhe tape 
runs. 

I! you wish to .voId lhe bal· 
lery. an altemate approach Is 
shown in Fig. 2. The A.C. power 
cable. formerly plugged Into the 
back 01 the computer, Is now 
pas&8(l Ihrough the motor con· 
trol uni t by way 01 two DIN con· 
nectors. A few components pro
vide l ull waV1J rectillcalion and 
- 12 'lOllS output th.t can be 

substituted directly for the 9 yoll 
bailer}' . The drain on the TRS.ao 

power tranltormer is negligible. 
A must fe.ture that is easy to 

Incl""'" II I sm.Jltoggle switch 
10 chlnge 110m computer con· 
trOI to manu. ' . In the fTIiInUII 
position. the tape can be r. 
wound, mO'<'ed forward. etc .• 
without having to pull the con· 
trol cable OU I of lhe casselle 
unll. 

The 1_ compoM.,lS can be 
mounted on perl board and easi· 
I)' placed in •• " x 2'" x 1'h" 

bo~. My bo~ WIS made of alumi· 
num and I oecldet1 the saf&St .p· 
pro.ch WIS to elec l" cilly 
Isolate the case from any of the 

circuitry. Therefore. the Input 
Jack. output lead.nd ol her wir· 
ing should nollouch the case. 

The appropriate jack. plug 
lind box Clln be Dbl.ined from 
Radio Shack. 

tncldenl.lly. the 0011 time the 
rel . y contacts stUCk. they r. 
fTIiIlned stuck and the only way I 
could gel the rel.y 10 work. was 
10 give it • Shl1p rap with my 
knuckle. Hopefully. this is the 
last I will hear 01 the relay stick, 
ing pt'obIem . • 

The world ' s mosl popular microcomputer, witt! IISK 01 
memory and Le.,.1 II b •• 1c lor onty .no. complet. 
wllh lull 90 d.y Radio ShIck warr.nty. 
W. acc.pt chacko mon.y order or phone orOer. with 
Yi .. or .... t., Charg. . (Shipping coal . added to 
charge ord.rsl. 
01.1e drill.s. pr""I." , p.ripnarals . • oftw.r.' 9'm ..... 
you name II • .". '11. VOl It 
(both Aadio Shack' ot"'.r 
brands). Writ. 0' call lor 
our comp lete pric. IISI 

~ .. " 
ELECTRONICS 

MART, LTD. 

~~ ftadlo lIIaeK 
EAST M AI N . M ILAN. MICH IGAN 4e160 . (3131 439. 1506 

A TRS-80 WORD PROCESSING 
SYSTEM FOR LESS THA N $600 

Turn you r ty pewri ter and l RS-80 into 
a new word p roct!ssiog sysl em wit h a 
new device. the " KGS..ao" . 

• Plut.n comp.hble WIth TRi·8(j 
. No mf!Ch.nl(,l1 ITH)dlfiuloon 10 the tvpo!'" 

.. "ter 
• Can be inst.U~ In .. ~ond~ 

KOGYOSHA • SOft ..... It . • ~ItH .. htlt SImple letlenwflte •. In· 
d ...... 

We benchmarked a p roduction 
run or 600 mailing labels and 
found that t he printi na ran nearly 
twi ce as fast with THE 
SPOOLER inslalled. 

179 Riveredge Rd. Tenol fl y NJ 07670 (20ll 569-8769 ..-,019 
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UTILIlY 

Not mathematical-this program 
'roots out ' your defective memory locations. 

Babyroot 

Dennis En /hory KitSl 
ROlCbury. VT 05669 

B abyroot is II program that 
exercises the TRS8) RAMs. 

I developed this program be
cause. during a particularly 
warm and humid day, my pro
grams started to crash lor noap· 
parent reason. I scratched out 
an inelegant t)ui workable first 

v8fsion and located II wayward 

address. 4A02. 
The progra m exercises all 

combinatiOns 01 bits in three 
neighboring bytes Simultan
eously. l ocations IIfB repeated· 

Iy wrillen to lind leild 'rom to as
sure that they are lunctioning. 

The Program 

Prepare Babyroo\ liS II SASle 
program Of use T·BUG to enter 
the machine code and create II 

SYSTEM tape. 
Load Babyroot using the SYS· 

TEM command; enter Ihe name 
RAMCHK lind when the pro· 
gr8m has f inished loading 

(about 8 seconds), en ter 120480. 

The program, now located at 
5000 hex, work s over the RAM 
Irom address 6000 to 1FFF hex. 

Allhe end ollhls sequence. II 
transfers itself 10 1000 hex. exer' 
cising RAM Irom 4000 to 6FFF 
hex. Each complete cycle takes 
12 112 minutes on an unmodified 
TRS..ao, 

AI the beginning 0 1 the pro· 
gram, the screen clears and a 
Sl ar appears in the botlom right· 
hand COfner. About live minutes 
la ter. the program translers 10 

high memory. The sial vanishes 
and a graphics block appears in 
the nexi screen posilion. Ad· 
dress 3FFF is presented at the 
10poi the screen, indical ing that 
address 3FFF is "bad", The pro
gram reads that address as bad 
because the video memory bank 
is deliberately designed shOJt 
one bit . 

The video memory ends at ad· 
dress 3FFF and system RAM be· 

gins at .aoo. This memory Ioca, 
tion Is inadver1ently exercised 
by the program when it begins 
working over address .aoo and 
its two neighbors. It seNes as a 
ctleck that Babyroot ilsell Is 
oparat lng correctly. (II your 

= " 00 x 
~" M X X 
~ " " " ~ X ~ " 

18 • 8f) MlcrocompllOng, May ,gsa 

" 
" ~ 
" 

TRS..ao has a lowercase hard· 
ware modi llcatlon that saves 
Ihe extra bit , this memory loca· 
tion shou ld read correctly. No 
bad bll will be presented.) 

ErrOfs in address 'OClOto 4tES 
. ,e usually terminal. 41ES to 

42E8 might or might not cause 
Significant grie ' . 42E9 and up is 
where the BASIC pfOgrams si\. 

If the bad bit coincides with a 
' i.ed program bit . everything 
will look line. " it is dillerent 
' rom a liXed program bit. that 
program might never LIST or 
RUN COffeclly. If the bad bit co' 
incides with a variable locatiOn. 
it will be Invisible at lirst. 

But watch those results! 
Reading down from address 

7FFF, you lind control informa, 
t ion, Slrings and the BASIC 
staCk. ErlOfS here can wipe O\,lt 
the program. So. there is a 
chance that in !'IO.mal operation 
a bad bit might go unnoticed lor 
months. 

Keep this plogram running (it 
wilt continuously lOOp) lor !'IO 
less than 8 hours, il you SUSp(lCl 

.. x .. " ~ x ~ 

" " " ~ 00 .. " ~ " M X "' ~ ~ 

" " M X " .. " 
Teble I , BII Search program, 

a bad bit. It took 9 1/2 hours be· 
lore conditions were right and 
the balky bit turned up in my sys· 
tem. 

The computer can be restored 
lor normal use only by turn ing II 
oil. All system RAM has been 
upset by Babyrooting around. If 
the RAM is too badly damaged, 
Babyroot itself may not load. 
Write me 'or a special verSion 0' 
the pfogram tOf use in this case. 

A Bit Error 

When you've diSCOvered a 
bad RAM, what do you do? A bit 
error is a sophistica ted enough 
problem that you lir51 might 
want to leave it to youl Iriendly 
Radio Shack rep. il center. How· 
ever. il you lind th is suggestion 
unappealing , you' ll want to 
tackle it yourself . 

First, you 'll probably want 10 
find the bad bit'S poSit ion in tile 
byte, Now that you know its ad· 
dress, Table t Usts II short pro
gram to identify tha t bll . 

Enter the least signi l icant 
byte 0' the bad RAM addfess in· 

" 
., ~ ~ " .. 
" • " .. 

" " " .. ~ 

" 00 00 00 00 



10 Ihe position marked N . Enter 
the most ,Ignllll;:anl byte Inlo 
the position marked §§. (you 
may r.locale this program any· 
where In memory, Ifl*:4lUat")', 
10 avoid balky addreasea.) Now 

sel this program In motion. A 
good byte will be displayed 
thus; 

As bed bUs are found, the 
Slars will be repla(:ed by leiter X. 

.," 
• "X'X" 

Bit 1 Is lelt-moSl In Ihls dis, 
play and bll 0 is to the right. II 

will continuously loop, exerl;:ls· 
Ing thl. one address, Just as the 
Babyroot program eX8r(:laed Ina 
whole 01 the memory. After a 
given petlod 01 time, .11 the bad 
bits should be Indicated by an X. 

Next you'll need 10 buy ra
pla<:emenl 4116 RAMs (S8 to 
$1 5). one lor each bad bit posi, 
tlon. Dynamic: RAM.arel;:urlous 
devices. If you don't know how 

to handle these sensitl .... MOS 

de¥lces, flnd.outl Look In Popu. 

I,r El«lronlcs, on data sheets, 
In books. "k a friend or w!\al· 
ever. but don't proceed until you 
know hoW to handl8them! (And 
PU' your cats In the bathroom.) 
For greatest salety, use a atalll;:' 
Iree workbench. 

Get a TRS-80 technical man· 
ual or RAM expanalon instruc· 
tion sheet. Open the case, find 
Ihe RAM(s) <:Ofrespondlng to the 
bad bit(.). Pull the RAM(s). Re· 
pl.ce eal;:h with, new .'16,nd 
run Babyroot again. If the error 
I. gone (and it should be), you're 
ae!. If not. double check your 
wor1t, making .ure you· .... r. 
placed the correct RAM. Switch 
RAM • . See II the bed bit changes 
position. Go down the line. You 
may IMKl have a bad new RAM. 

II you'r. <Sesperate, I;:all me; I 
know the feellng 01 sitting 
awake at 3 a.m.. WOflderlng 
whethef or not I should turn my 
TRS-80 Into a llower pol. 1" 11 try 
to help you with your diagnosis. 
I hopelhe program runs fOf ctlys 
without turning up I bact bi t . 
Good luck .• 

DR. HOWE'S SOFTWARE 
For tho TRS-80 (0) 

MACIj§,Wff'''' 
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tASK SOfTWA." 
....... UHGUST .... . . . .. ..... ...•.•... ... .... _ .III ...,"·_..,.;IIootI .... Hili 01_ tOGO "':J: 
tlltQtl,. Add. <IIieIe, tfIIIIOI. lOod _ . 

=t"'el~M;~·~nH(l. .......... M .• 
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5~ ~16 ~1.~D!xronDD II03a fFM~ 

sm IIOOX ~ F(lOarolln~~"~lO~ 
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10 FOR 1 • 20IIICI TO lOIn, .(IoIl A , I'OU 1.,1. , IlUT I 
10 'I)(( 165l6,0 , 'I)(( 165l l.1O : PUNt ~(O) 
10 ~tA )).0.60, 11.1.60, I,t\I.I.M, Il ,ll l , I16,UI , II . III 
. 0 DOIU 110. 53.211,61.1 111, IO,50. 2M.61.111.119,', 111,51 ,16.111 
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IlCI M IA 6l ,1l.1 ', II , V, la , lI . 1I, lI.'8 . 2t l , llt .l0.t3 , 1,11'8 
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GENER-\l 

Develop a local business program
but read this before you press ENTER! 

Business Programming 

Wes Clarke 
Weslech Corp. 
P.O. SO. 432 
Spar/B , NJ 07811 

The arrival of the ioe.pensi .... 
microcomputer in Ihe 

1N00atpiace has opened an en· 
tlrely new area 01 oppor1unity 
IOf the businessman who can 
progrlm. With small busln", 
just crying out IOf some way to 
Hse lhe burden 01 paperwor1t, a 
real need has deYeloped IOf 

gOOd bullnes! software. 
This sottwara. however, hIS 

been slow to emerge and many 
entrepreneurs have been disillu

siOned by what business sys

terns have available. As II small 
businessman, who has (Se¥eI. 

oped a successful Inventory 
control program tOf the TRS-80, t 

have Ineights Inlo the needs 01 
smali b\Jaln.ess and the proo. 
lems ellCountered WIlling and 
"",r1<.eling 900d business soil· 
ware. 

... 1nt81nk1g '"""tory 
The Slory slarts around mid 

1967 where, IS part owner 01 • 
Radio Shack d"l~hlp In Spar
'a. New Jefsey,l tliIeI iii problem: 
Maintaining my inventory. I Illd 
worked in the Iloilo parts buSI. 

ness and was ualng a card ay&
tern popular In that Indust~, but 
the maintenance lime was ex· 
-oeu\ve. 

The logical ans_ wn a 
computer, but the prices for 

business ayalema _e way 0'1' 

er what I could alford. A hobby 
computer seemed like a way 10 
$OlYe my problem, bul I llnew Iii' 
tie aboullhem. I sel out 10 learn. 
I was just stanlng my studies 
when Radio Shack announced 
Ihe TRS-80 -Ihe perfeel answer, 
a syslem Ihal I could not only 
use. bul sell. 

I ordered one immedialely 
and began studying in earnest. I 
devoured everything I could find 

dlSCO\leJ Ihat16K would not Sui· 
flce lor the complex prOQram 
that I had in mind. I had 10 ex· 
pand to Level II and disk drives 
tor a usetul program. 

I did not alop wondng, how· 

ever, and developed a pilot pro
gram on the Level I to lest the 
pracl ica.Uty 01 my ideas. I c0m

pleted tl"ll program around April. 

1918. and, aa It lurned oul, it 
opened the door lor me. 

I look It to a dealer training 

10 <as< Ih< bunkn 01 pap<rwork. 
a ... al n«d has <kv<lop<d 

lor good busin<Ss soltwa .... 

on BASIC, lhe Z-80 and c::ompul· 
Ifa In general. I even I tudied 

aSMlfTlbly language. I also start· 
ed looking closely at my prOb
lems In the store and planning 
what I wanted Ihe computer to 
do and how I wanled It done. 

This Pro'led Invaluable later 
on, for il ll the conslderallon of 
the many minor detaill 01 store 
operation tnat has made rrrt pro
gram a success both lor me ami 
lor othef • . 

My 18K Level I arrived three 
GayS alter Christmas 19n. and I 
dragged it along on a ski vaca· 
tion. much to the chagrin 01 my 
wile. The well-written Level I 
manual enabled me 10 quickly 
COmtel1 the geoeral lnlormallon 
tha t I had learrWld to the spe
cifics of the TRS-80 and I staned 
wort\ on my problem. 

It did not take long lor me to 

rreetlng and demonSl rated It to 
lhe Radio Shack Regional mall
ager. He realized thaI It met the 
partlculsr needs 01 lhe Deal· 
er/Franchlse network and <;On' 

lacted the VP of the Franchise 
DiviSion who aaked II I could 
have a demon.Hation version 
ready lor the summer "-'ings. 
I agreed to Iry aOO, upon receipt 
of my 32K level II disk system, 
wn able to complete the pl~ 

gram In time tor I series 01 

meetings In August. 1918. 
The plogram was well I. 

eeived. Sevefa. deal8fs ollered 
valuable sugoastions I I that 
t Ime which I Incorporated In the 
program. I placed the program In 
operltlon in my Slore on SlIp
timber first lor testing. It tcolt 

about two months to get the 
bugs WOI1<.ed out and the ooeu· 
mentatiOn prepared. I sllrled 
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shipping to my l irsl customers 
in Noyernber. 

Documentation 

50 Ilr, everything had gone 
smoothly, then problems begin. 
It saemed that my documenta· 
tlon left something to be d&
sired. I had wrillen II in the form 
of other documentation IhSl I 
had seen, complete with flow 
charts and detailed program de

scriptions. 

Other users who WfJre pro
grammers were hiving n-o prob
lem wi th it, but most of my 
customers were businessmen. 
They did nOl hIve l ime to reid 
all about raOOom liles, backups, 
memory sizes, etc. They just 
wanted to use the program. It 

al$O turned 01.11 that my part ell
t~ routine was too slow Ind 
was causing some l rustration. 

I started worll. on revis ions. I 
rewlole the manual as a pro
grammed learning guide - one 
that would take a novice 
through the program slep by 

step and teach him 10 use il. I 

rewrOle lhe routines Ihat were 
causing troubles. I developed an 
automatic loading routine Ihat 
eliminated the rIfied to sel mem
ory size and brought the user up 
10 I master menu when the sy&
tern was turned on. 

I al$O sen l out a lot of lellers 
to correct var ious bugs that 
were found by an ever increas
ing number 01 Usell and Wed to 
include In my planned modiflca· 
tions their suggestions lor some
new routines that made the pro
gram easier to use. 

Scannod 1111 GoIdkJa - _ .n ·so.com 
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In April, '979. I inlormed my 
customers that III modillcatlon 
10 lhe program was available at 
a nominal Cosl tocO\ler shipplno 
and lhe disk. The modilicstion 
was very wen received. The pro
gram had finally reached the 
prolesslonal level that I had 
hoped lor. 

Probably the mosl significant 
feason lor the program's sue· 
cess Is that I spent a great deal 0' lime planning the type of In· 
lormatlon tha t needed 10 be 
stored IIInd the manner In which 
it woold be updated. The pri· 
mary objectl .... 01 the program 
was to Improve tho proUtablllty 
01 my business. All 01 my plaf)o 
ning was directed toward Ihls 
goal. 

I made sure thaI each piece 01 
Inlormatlon thaI waa retained 
hilid a valid use In Improving my 
bUSiness alliclency. I used 
machine language packing rou· 
tines where necesaary 10 slore 
more information than could be 
handled wllh BASIC. To gi .... you 
an Idea 01 the packing density, 
the toll owing Inlormatlon Is 
stored on each part: part num
ber (8 alphanumeric characters), 
description (Hi alphanumeriC 
chrs.), lilt price. late price . 
regular COSI, promotional cost, 
quanllty on hand, quantily on 
order (two orderS). 1Iems per 
00)(. reorder point. accumulated 
sales year to date and previous 
year, vendor code and three 
dates pertaining to items on 
sale. e .... n with all this Informa· 
tlon SIOfed. I 111m able to Qat 
almost 5000 part numbers on a 
Model' TRs.atJ system. 

Good Pmgrlmmlng 

S'orlng Informallon compact · 
Iy is only part of the secret o f 
good programming. Equally ITn. 
porlan' is the manf'l81' in which It 
is updated. The program has to 
be easy to use by relatively Uf)o 
trained Individuals and It has 10 

sa .... time. In mosl cases the 
owner or manager 01 a small 
bUSiness doubles as the da'a 
processing department and the 
entire justification IOf purchas
ing the computer is '0 free up 
more 01 his valuable lime. 

For this reason I chose point 

01 sale as my primary means of 
updating Inventory ,e .... ,s. with 
batch entry available when nec· 

assary. With a point 01 sale 
sys'em, 11111 01 ,he lollowing can 
be IIIccomplished with a single 
entry. taking essenl lally the 
same time as wriling a sales slip 
or inVOice. 

, . The InventOf)' level Is up
dated immedi.tely. lherelOfe, 
stock levels are .'w.ys currerll . 

2. The descriptions and price 
match the product in h.nd. re
ducing the number 01 Incorrecl 
entries. 

3. The computer calCulates 
the exlended cosl . subtotal, 
sales If.)( IIInd change, reducing 
mathematical flfrors. 

• . The computef stores infor· 
matlon on Income, cost 01 sales 
IIInd percent proll! by calegory 
and reports the ligures on a dillY, 
monlh .nd year basis ellmlna'· 
Ing the need lor a cash reglsler. 

enough to keep up with a good 

typist . I used the nofmal input 
statement in my original pro
gram 10 avoid Ihis problem. 

Repet itive ,nl,," of lhe .. me 
Information. I reviewed an ac· 
counts receivable program re
cently in which il was neceuary 
to enter the dale ot the transac· 
lion lor each entry. I suggested 
that the day's date be automat· 
ically ent&fed wilh an oplion to 
change iI. Mulliple entries be
come highly Irustraling with this 
method. 

Methods 01 Updll llng 

My ini t ial progr;lm had a 
generilil change portion thaI up
dated the ~part " Information. I 
now ha .... lour separate meth. 
ods to update: One for price 
changes: one lor stock adjust· 

Ilo<um<nlation Is probably Ih. 
",·.:ak.:sl area of small busin.:ss 

prtl\!rams Ihal I h3\'. ",<n. 

Additionally. lhe Inlormation is ment, one lor sillie items and tl'l& 
much more detailed. 

Frequenlly I'm asked il point 
01 sale is practical on a micro
computer.nd my answer isdefl· 
nltely, yes. By using a special 
machine-language search rou· 
tine. I can IIICceSS any part in the 
file in lour to Six seconds. Also. 
the computer c.n gener.le an 
invoice as rapidly as by hand. 

This br ings up another impor, 
tant point. Programs should be 

written in the normal high-level 
language 01 the computer, In 
this caS8 BASIC. bul employ 
machine-language subroutines 
wherever time or density Is im
portant. This allows you 10 

modify most 01 the program. but 
gives you the lIe. lblli ty 01 

machine I.nguage. 
When progr.mmlng. dOn't ne

gleel Ihe human laclor. An 
otherwise good program milly be 
rejected becauS8 01 operator 
frustration. let me give some ex· 
amples: 

INI(EY RouU • • wrlt r.n In 
BASIC, These routines which 

allow lIashy screen lermaUlng 
81e great for demonstration. but 
i have yel lo lind one thai Is last 

originilil general change. 
Tesl yOUr program in the real 

world a!'ld be prepared to modify 
it to make II easy 101' an operateI' 
to use. No one Iincts bugs laster 
than an ine.perienced operator 
In an actuilli situation. 

The likelihood of an lne)(peri· 
enced operator brings us to the 
next area ollmportance-oocy. 
menlalion. Documentat ion is 
probably the weakest area 01 
small bUSiness programs that I 
have seen. Gen&fally, program
fTIer$ w.nt to write programs, 
not documentation. They tend 
to spend little time on it and 
direct It toward other program· 
ITI8f$_ not the rlOYice. The loIlow
ing Inlormatlon is a must in any 
busif\8sS program documenta· 
tlon: 

,. An J!'Idex. 
2. A glossary 01 special terms 

including limilS of lie Ids used. 
3. A description of the various 

program modules and how they 
Interact with the stored informa· 
tlon. 

• . A Itep by step practice sec· 
tlon that leads the user by the 
hand through all 01 'he mill/or 
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port ions 01 the program. 
S. Ins' ructions on how to 

make common modif ications. 
Assume th.t the user kl"lOws 

nothing about a compuler and 
cover every detail. Most busl· 
nessmen will I"IOt have read the 
disk operating system manual. 
the BASIC manual or anything 
else. lheS8 manuals are too 
technical and hedoesn't want to 
waste lime on them. 

Forget flow charts tor the 
same reason. I elimln.ted them 
' rom my second manual and no 
one's requested them. They con· 
luse most non·programmers. 

Once you have completed 
your program a!'ld documenta· 
lion. copyright II. For addilional 
protect ion. I .'so use a license 
. gleemant. My license lorm has 
space on It to keep track 01 lhe 
modllicat ions IIInd corrections 
that I have sent to the licensee. 
and undoubtedly. you wi ll have 
correct ions and modillcalions. 

Even if you _e to wrlle • 
bug·lree program. Ihe dynamics 
ot business and the computer 
industry will generate a n.eed lor 
changes and modilications. 

For example. I h.ve sent out 
mods IOf DOS 2.3 and have III ver· 
slon available lor NEW DOS. I 
. 150 added special routines 
b&sed on user leedback such as 
a r&Cently completed price tag 
printing routine. 

Word 01 mouth advertising 
snd recommeodatlons are very 
Important in this stili small In
dustry and your repu'ation will 
suller if you do not correct YOUI' 
bugs, keep your program cur
renland answer user QlJ8Stions. 
Be sura to price your program 
high enough 10 cO\ler some 01 
these extra costs. along with 
shipping. manual printing anct 
some return phof\8 calls. II you 
plan 10 use a dealer nelwork, 
leave sulliCient margin in your 
pricing lor their markup. A 
dealer needs al laast a 30 per
cent margin to cover his costsol 
ad'fflf1lslno. cuslomel support 
etc. 

I hope Ihat I have been atlle to 
give you some insIghts Illto the 
problems 01 oeveloping a tlUsi
ness program. There Is a tr&
mendous mar1<.at po'ent ial out 
there. and il yOU can sot .... a 
business' problems, Ihere is 
also great leward . • 



EDITOR ASSEMBLER 
TRS-80'· Model II 
from GALACTIC SOFTWARE < .=;, ) S?:::> 

EDAS 4.0 is the first user oriented Editor Assembler and was designed to utilize all the 
features of your Mcxlel H and TRSOOS operating system. EDAS 4.0 includes innovative 
features for ease of coding and debuging. EDAS 4.0 package includes complete, accurate 
documentation (over 120 pages). 
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only $229.00 

MAll / F n.E - A true name, address & phone number data base management system. The most uersotile 
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HOST 1/0 - Make full use of your Model II 's communications ability. Your "BASIC" programs can now 
make use 01 the Model U's RS-232 channels, with this fu ll·featured "KSR" system. $199.00 
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REVIEW 

If you want fast and cheap storage, read on. 

Disk Alternatives 
Hart.y Dyk 
1644 aran! 
ar.nd Hawen ItA! 49417 

Moet OWneBol TRS-8O 18K 
Level II cassette baNd 

• .,.stems drum about disks and 
lam rio exception. H~, on. 
must purcNise the explnslon 
Interl.ee, the disk, and more 
memory to fully utilize the 
'Yltem, and this costs nearly 
$1000. Some PeoPle seriOusly 
quesllon spending this kind 01 
money lor only 19K 01 storage 
on line. 

The Stringy Floppy by Ex· 
atron, and the BET .... -60by Meca, 
both Calilorn l, baaad com
panies prO'tide alternative In· 
V'IISlmenls. Neither require the 
elpanslon Interlace and both 
will 1"IMast the I10bbylst and 
arn.1I businessman. ... 

When I pYrchased the Ex
aUon Stringy Floppy (ESF). ship' 

Photo 1. En/ron Srrlngy Floppy. 

,,","I was prompt and the unit 
WOfIo;ed _II from the beginning. 
The system I, designed lor the 
non-hardw.,. type programmer. 

Aller plugging the ribbon 
cable Into the keybollrd and 
turning on the computet', you 
type SYSTEM, then /12345 and 
you are ".Ik l n~f to the ESF. The 
ESF use • • continuous loop 
tape wafer which comes in 5, 10, 
20, 50 and 7MI. lenglha and can 
slore about '1(,81(, 16K, -40K and 
SOK bytes respect ively. 

The ESF for the TRS-80 Is 
mechanically simple. The lape 
IfIO¥H at a constant ~ 0110 
inJsec. ln onedlrec: tlon and Ison 
only when the ESF Is rNdlng, 
writing or selrchlng. These 
walers seem quite reliable. I 
have had one waler jam out of 
twenty,'ive and It was promptly 
replaced. They are Ivallable on· 
Iy Irom Exllron, which's the ()Oo 

Iy neQ8tlve point' can give the 
ESF system. 

The speed of the ESF is Im
pressive with In actua l 
read /w rite speed 01 800 
bytnlsec. I UM an 8" ltoppy 
when telchlng and II lo.d. 
BA.SIC program. at about 1300 
bytes/sec. I timed Ihe ESF Ind 
Io.oect a 14K program In elg~ 
teen second •. The same pro
gram tooll. lour mlnul" with 
audio cassette. 

The operating system resicles 
In EPROfIII. bul does nollnelude 
dala handling capabUlIIea. Dala 
capabllliles are provided on 
lapetaklngupaboullKol RAM, 

leaving about 14.SK lor lhe user. 
The data handling capablll

tlea are also very Imprnslve. I 
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was ~ to Io.d lhe doIta for 
Advenlure Land la 21","lnute 
task lor a RkIiO Shack ca_lte) 
In 41 seconds, oYer 30 times a. 
lall. Data 'a dumped onto tape 
In 256 byte bIocka . .... a lest 01 
the ESP. speed, I dumped !500 
thr" digit number. In ten 
seconds. It took Ill1een aecond. 
to rHCI lhe ntJlTlbera ~ and 
print them on lhe CRT. 

Machine t.ng~ progratn$ 
can also be placed on the 
wafers. I place Space Wlr & 
sargon on waler with I mini· 
mum 01 difficulty. Machine 
language and BASIC programs 
are saveG on Ihe waler by 
number and one must malnlaln 
a good I1ICOfd of what Is on Heh 
waler or one can wipe oul ex· 
Istlng programs. 

The ESF seems very reliable, 
Meh program IS checked each 

time Il ls M"ted by an automatic 
varillcation Inlura. This In· 
crM_ .. .,. time sincelhetape 
must cycle around yielding a 

• 

save lime 0140-80 aaconda lor a 
t4K program on a 2().1I. waler, 
and 8G-115 MConds l or Ihe 
same program on 150-11. Wiler. 
Bul compare lhat to OYer eight 
mlnut .. to .. .,. and _Ity such 
a program on audio cassatte! 
The _lllealiOn lealure can be 
bypa.sMd by hilling lhe break 
key alter thewrltellght haS gone 
011. 

....... 
Maca sent me a BETA.-&;l to 

evaluate lor Ihls article. 1 ha .... 
uMd It lor about a month and 
have a lair knowledQe 01 Its ca· 
pabllltiea. The unit plugs Into 
the keyboard as does the ESF 
and with the system tape (digital 
cassetta) Inslalled, you 1TIefe/y 

lurn on the power. The tape 
rewinds, loads the operating 
system, and read. Ihe directory 
In about 20 seconds. Theoperat
jng system resides In RAM and 
lakes about 3'11 K and the dirac· 
tory lakes aboul 'II K. so one is 

bet,,-1 

Pftoto 2. The TRS-80 161( Law/ll-BETA-80 tumkrt system (the 
BETA-80 labals wef8 on /Hek order a"he tlma 01 thl, photo). 



lett with 1 17UI byt .. In a 16K 
.,.tom. 

WIth .orne ucriflolln IPMd 
tn. BET A..eo offn you much of 
1M oon¥W1lence of a dlllk. Aa 
Meea adVerti.... tM 8ET MKI 
hU alx-eeconda acc:eu to 8OK, 
while lhe ~Io Shack diak haa 
two-MOOnda acceu. bul the 
BET A.aD glvw a full 250K per 
IrD witt. two tra.. wor.t 
cue acceu lime of 38 aeconda 

'* track wilh 10 aeconda blling 
....... age. 

The 1tC1U111 data transtw r.ta 
on 1M BETA-80 ia .to.. than 
tn. ESF with an adYartiMCI rata 
of 500 byt~ TIM InfOO'fl'\a. 

lion Is atOf1ld In 25e byta b60cka 
with Q8Pa In batwMn giving an 
atlactlYa dala rala 01 about 350 
bytUlMc. Yat the BETA-«I can 
Iocala and load a 1M< program 
toot 01 a 250K trae«) In an 
.Yefagelime 013e MCOnCIs. The 
8ETA-«I n.u al'MClhWlla SPMd 
of 5InJMc •• but a _ch speed 

of 100 In1Mc.. 
One. the e&.aMUala In..ted, 

It la lotally 8Oltwar. controlled. 
It . ure la Impr ... 1ve 10 leke all 
the IIOhwara one has eocumu
lated in ten monlh. and put It on 
one cauetta and be able 10 Io.cI 
.ny program al tM atraQ 01 a ..,. 

Doubi. dllnslty will ba 
available for the SETA-8O, mak· 
Ing Ita actual transf. rale WIIf'/ 
cioN to thai 01 the ESF. Maca 
,eoChw, .. net. digital tape lor the 

BET A-80. tlOWeYIIf, I haYII uMd 
lop quality Mue" UDXl C«I 
audio cauett .. and I\rIOI upcw. 
Ienced no probtem8 to datil. 

The BET A-«I can do a type 01 
mlll'QIi lor program., and ilalso 
canchain progr~ logether ua
ing LOAD ,tat-.ts wllhin the 
progtillM. Data I, .. 'ted only by 
aavlng .,...,. and Ihl' worIu 

fine. ucept tht.t one must con
v.1 atftnlp 10 numetIc data In 
BASIC before lhe .Irlng can be 
"¥lid In an .,..ay. Thl. aIowa 

down 1M aavlng 01 .Itrlngs con. 
aJ.-rilbly. 

The 8ETA-«I also ....... mao 
chine ianguage program., .1-
though one mual UN a sland 
aIOna opitfJllnv aysln In high 
memory. &noll 1M ~tlng 
aystll'M In BASte r.Ide In the 
MInI a,... In whICh mo.t ma
chine language progrwns atan, 
you cannot UNthe regulat oper. 

allng aystem to 10M! such ma
chine""" progr ....... Meea 
~ida only !he uperi
enced ..........tJty language pr0-

grammers UN tM atand aklne 
a,.tem, but thia beglnrw _ 

ab6I 10 u.. It to tranal. mao 
chi .... I&ng~ programs lrom 
~ Shack cauettll 10 lhe 
BETA.aD lormal. 

eo... ......... 
When comparing lhe two sy. 

lems, you mu.1 keep In mlnet lhe 
price dIH......-.ce, which i. su~ 
a!anllal. and media handling dl ' · 
t~ 

Ttw ESF r-.qulres IreqtMOl 
.wltchlng 01 _len, but should 

be adeQuate for the hobbyIat. 
aver-oe hom4i computer enthu
ala.t and aorne small b\I.l· 
ne_. 11 yoo wanllhe lUXUry 01 
the directory. uni....,..1 media 
(digital quaUty cauene). lots 01 

on Une .tor-oe, and the prOYen 

F'hk:ledl. then the BET A.eo may 
be lor you. 

Tablea 1 and 2 show II com
~Iaon 01 ' .. tures and II 141m
mary 01 BASIC command • . Both 
units h ..... performed very weli 
tor mil. Both can give a very 
powwful a,.lem wlthoot an ex· 

--
-. ... ..... 
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Til" 2. BASIC Commends. 

pension Interlace or additional 
memory . Both un it s leava 
CLOAD & CSAVE totally func· 
tlonal , 10 your regular audio 
cauette can be used .. a 
backup. Thl. atao allows you to 
transfer IIxlatlng lIudlo CUMlte 
IOltwllrll 10 lhe new media. 

Face it. a dlak Is nice, but. 
quitll 'rankly, not everyona 
~s tM apeed or price of II 
diak. Howll'lar, moll TRS-80 

.... -.. 
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Til" r. ComparfeCHt of ""rPft. 

ownera dHIII'Ye more than lIudio 
cusettll and auch computlrlsts 
should Mflooaly consider the 

ESf end 8ET A.eo . • 
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HARDWARE 

Try this inexpensive circuit, 
and meter your load level accurately. 

CLOAD Micrometer 

&Htr.m A. Thiel 
t~ We.t M,I" S,,.., 
Frostburv. AID 21532 

The touchiness 01 the TRS-80 

volume control selling Is a 
persistent problem. If you .re 
UIII11I commercial soltware and 
ant frus trated wllh Wiland error 
Ioadlno. try l hls simple hard
ware l ix and save your hair· 
pullino lor debugging. 

"""'IN<!"'" 
The "IOllage level 01. properly 

loading tape on my Level II 
machine Is approximately 0.3 
VAC, not Yery high, but with. 
sensitive enough meIer the 
Yolume control of the tape 
IlICOrder can be adjusted be/ore 
CLOAO Is entered. A HOstt lYe 
met,f wlll be In the microampere 
range, 100 III sucn meter. are 
DC. We, however, are dealing 
with an AC sigllililrom IN! tape -. 

The soIuUon Is to rectify the 
signa' with. diode, but since 
silicone diodes only start to con
dUCI ., .1 ...0111, the older ger. 

manlum diode th" conducts a' 
.3 volle wl11 work best. 

Did your eyebrow rise when 
you realized thai tn-conduction 

-."" 01 _ ",'3oIA ..... ".", g,et1ftaA1 ..... -Fll-!oI(U __ lot 

loll _ SO mlc,oam~ ... DC ... e ltr . 
lIo!_)'e!!. -.ell,. or eII ..... lent 
P' - 3.5mm mlnl-olug wll~ COf<I 

Jl .2 _ 3.!mm mlnl'IKk, c ~ '''I' 

-"' 
Pllrts Lis, 

YOl lage ' ..... 1 01 .3 voilS is lhe 
same number as the .3 volts AC 

ollho ,lgl'I8l? 
Oon', worry. We h .... the 

squarl! fool of IWO WOfklng lor 

us. Did your other eyebrow rise? 
Well then, just remembe, that 
AC Is measured as RMS or root 

mean squared. To l ind the peak 
value, mulUpl)' the AMS value by 
1.4'4 which gives us about .42 
wlls. This, minus the .3 volt de
tection level altho dlode,leaves 
us wllh .12 volta to wOO< with. 
The remaining voltage Is fed to 
the meIer and displayed (see 
Fig. I .), 

The •• 'r. Jack on fhe 
schematic is lor an earphone il 
you wish to hHr your CLOAD as 

well as see It . 

ImplementaUon 

Alter yoo have constJ\.lcled 
the project. InlUal adjustment is 

II sn.p. Firat , ClOAD along pro
gram Into your TRS-SO. making 
$Yr. it loads corlectly. Dls.corr 

Photo f. FI" I,flMf pro}«;t 

.. .. 
.' 
", 

Fig. t. CLOAD meter 

neet the plug Irom the earphone 
jack 01 the tape deck and insert 
It in either of the meter jacks. 
Take the mini plug Irom the 
meter and inMf'l it in the ear· 
phorle jack. Now CLOAD the 
tape again and the meter should 
deliect when data begins to 
!tow. 

Even If it doesn't, j)foceed to 

the roe~t stage and lurn Ihe Irlm
mer reSister until the ne«:lle 
reads hall scale or aboul 25 
microamperes. As data is fead 
the needle will rock back and 
forth; get used to this so that 
when you play a commercial 
tape yoo will know when the 
volume contrOl of the tape dedi; 

Is property adjusted. 
II the tape loads properly, 

plug In lhe earphone. The e~tra 

load on the output wilt chan.ge 
the voltage level but adjustment 
Is now easy; just chanoe the 
Gassel1e volume conlrol for Ihe 
aV&fage reading 01 25 micro
amperes .• 
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UTILITY 

Get a graphic display when 
CLOADing your Levell or" tapes. 

CLOAD Monitor 

NOfman D. Wh.I,nd 
430 E. 9 SI,"', Apt. 15 
New YOlk NY l000g 

I've had no major problems 
with my Radio Shack TAs.80. 

except for one thing - loading 
tapes . Eyery tape I buy reQui,es 
a dilferenl VOlume selling. Find· 
ing that setting olten involves a 
hall·hOur 01 "Ullr,lion. 

The problem is th is: the blink· 
ing slars that tell yOY the tape is 

loading ale displayed only If the 
setting Is cOHeel at the very 
beginning of tl'l8li1e. Rewinding 
Is needed lor each new seltlng. 
Nor Is thai all. When Ihe stars 
IInally appear, BASIC may well 
respond wilh a WHAT?_ ir'ldi· 

eating claa,ly that (ts little sign 
of encouragement was not to be 
conslflJed as complete approy· 
.1. 

I have encled !!'Iese pl"oblems. 
My Tape Monl104' program dis-

plays cont inuous feedback on 
the Quality of the Input. In less 
than a minute I can lind a 

VOlume level well within the ac· 
ceptable range, so Ihal l can be 
sure that it will WOOl reliably. 

The program was wrillen lor 
Level I, but it can be adapted lor 

Level II with a few small modi· 
licallons, as indicated on the 
listing. (No ROM aubtoullnes 
are used.) I will assume Le\'&1 I 
throughout most ot the discus
sion. E~cept that the inteNals 
between pulses are hall as long, 
Level II lapes do,,.t diller Irom 
Level I tapes in any way thaI al· 
lects use 01 the Monitor. 

Tape Fotmat 

The Tape Monitor produces 
graphs that summariZe the lim· 
Ing of the input signals. In most 
cases Ihe guidelines at the end 
01 this anlcle will sulllce lor 
linding the correct volume set· 
Ung. 1\ something is wrong wllh 
a tape. however, you witl want to 
know precisely what the graph 

---.nL-_-------'n'--------'n L _rL 
" , 

IIULLjstCOND ~ 0 Z " 

III V"LUE 0 

Fig. t. The Levell/ape code . 
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means. Therelore we mUlt lirst 
consIder how data is repre-
senteo on tape. 

Fig. t shows what the bit se
Quence 01 tooks like on a level I 
tape. Clock pulses, marked with 
a C in the Ilgure. appear at inter· 
vals of four millisecondS. Each 
clock pulse maOls the beginning 
of a bit. Data pulses appear mid· 
way between Ihe cloe;k pulses at 
the positions marked with II D. 
The value 01 the bil isone or zero 
depending on whether the data 
pulse is present or absent 

When the cassette interlace 
detects a pulse, il sets a 1I1p-llop 
Ihat the program can test. 1\ re-
mains set unlilthe program re-
sets II. The ClOAO rOutine 
reads the bUs by testing and 
resettIng the IIlp·!lop on a 
precise schedule. 

ClOAO first locates the clock 
pulse by repeatedly testing the 
Input. The moment when the 
pulse appears is establ iShed as 
l ime zero 01 the read cyCle. Alter 
a delay 01 one mill isecond, the 
Ilip-llop is reset. (The times 
wher"l the lIip-llop Is reset are 
marked with a > in Fig. 1.1 
Alter a lunher delay of Iwo mill i· 
seconds, ClOAO tests the I lip· 

Ilop and saves the result as the 
dala bit. The 1iIp-lIop Is 1m· 
mediately resel and the wall 101 

the ne.t cloe;k pulse begins. 
Thus, It a pulse Is delected at 

any l ime Irom one to three mllll· 
seconds alter the appearance 01 
the c lock pulse, the bit is read as 
a one; otherwise it is read as 
zero. 

Clock and data pulses are 

phySically identical. TheCLOAO 
routine distinguiSheS them by 
their timing. Each Ille begins 
with a leader consisting 01 1024 

zero bits. Since all ol llle pulses 
in the leader are clock pulses, 
CLOAO is able to synctllonrze 
i15 t iming with the tape. 

Al l 01 the bilS in a lite ale writ · 
len as one continuous stream; 
byte boundaries aren·t marked. 
To enable Cl OAO 10 synchro
nize wilh the tape at Ihe byte 
level. the special character ASH 
appears al the end of lhe leader. 
When ClOAO encounters this 
character, it begins assembling 
sequences 01 eight bits into 
bytes. The lirst lour byles 
specify the beginning and end· 
ing addresses 01 the area where 
the data wi ll be slored . Alter 
lhem come the data bytes, fol· 
lowed by the checksum byte. 

The two slars are displayed 
when the ASH characler is en· 
countered. Whenever acalfiag~ 
return character i, read, the sec· 
Ond slar Is removed or replaced. 
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AT LAm 
A POWERfUL 

DEBUG MONITOR 
fOR THE 

EXPERT 5 MOVICE 
PROGRAMMERS 

oElU6-I/S II I unlqlleI, ,.,...nul ...... IIr: 11I 1IIIi,1lnt. 121 
CI'IIIInI .. IIIIIItyI .. .... 131 ......... 1IIdIIM-I .......... 
..... 11'1 .,..r 1M! II. I • .,... 

EFf lClUT - SlMPlf. - FUll 
No IOll\ler do you netc to ~etp reaching lOr YOUI lelerenee ei re or 
StafC~lIlIjIlhfough yool ~ogrim I.stong wh ,1e debuggmQ yoo, pro
lI'l1m - Most all 01 lh.S ml0rmahon 'S ., your h"ger1 i~ .,,11 
DEBUG-SIS. War MIO ' Debugging your program w,\h OEBUG·$I$i$ so 
erticienl ilnd convenienl1ha' you may lind youlself . ,shml! !hill you 
hid more bugs to till(! 

RUN IN SLOW MOTION 
Wilh DEBUG·SIS you may IIIn YOUI PfDQlilm in slow mollon Of single 
slep lind observe your HIO' regIsters dynamIcally andlor ObServe 
your mtSSOIge Pflntrng on Ihe SClten _<hil,Kler -a' ·iI·llme' 

SI'lIT ISCHEU DISPlAY 
DEBOG·SIS U~ a tonvefllent split screen d,spl ily system The upper 
ughl SKlIOn 01 !tie SOetfl automal,cil il y rM,,'ays upon efllly to 
OEBUG-SIS hom the 1I$I1'S I)/ogr~m. TillS SKlIOn shOVIS the user's 
M., I~$,.u,hon 1/1 huadeclmlt and di!lssembl,d ,ymboh, to.m. Ind 
ilso sllows Ihe use!"s major Z-80" .eglsters The lell po. tion at ttre 
sc.een is 'or tM user's dlsp!iily o. iii sc.atch pad a.n lor memory 
dumps. The lowe, rillht seclion 01 the screen is where DEBUG·S/S 
commiiltlds a,e errtered and echoed lor 1M user 's Inputs 

TRAJISPAREJIT MODE 
DEBUG-SIS miy be ope,,,teG In" t."nSPl.enl mode whlCtl luves the 
errt"e screen shOWIng aU 01 tfle user 's dlSpliy dili upon entry to 
DEBUG·SIS. e.cepllo, the lelte. D dlspliyeG on tfle up.per flghl corner 
01 the screen Incheatlng t~1 DEBUG-SIS has been errtfled llIhe user 
now wishes to uamlM hIS Z -80 • • egISlers. M SImply Iypes 0 (OISlllayl 

"liD CRASH" BREAKI'DIJITS 
DEBUG-SIS uses ~ smgle byte bfeakpornt wh iCh muns you miy pUt a 
bfeakporntln the '''51 byte 01 any instruchon rn you. program atld not 
cause your progrim to crish beuuseol tM b.ealo;po intin$er1ion. Your 
bfukpolnT wilt stay actIve unlll you reset it or .edellne it ThIS allows 
you to run through 10lJl)S In your I)/ogram repeatedly without hiilvlng to 
redelrne your lHukpolnl nr;fllrme You may enler any number alone 
byte (lSeudo breakpoinlS Simutt ilneously In your prog.im ~nvally 
wl!h the Memory command 

POWERFUL COMMA.,S 
Eumilles at DEBUG-SIS commatlds illt · Jump · (i(I • 81eakpolnt . 
Memory Uimlne/mOllI"· tin Dump · ASCII Dump . SymbolIC Instruc· 
tlon Dump · Srngle Step · AutOll'1allc Step starHstop . Increasel 
OKrease Auto Step rilte . Clu. Screen ind save cursor pOSllion · Cln. 
Screen and home curSOr poSItion. plus othe. commandS. 

YOU Wil l RECEIVE 
You wilt rKeiwe a cassette and instruction milnu,,!. DEBlJG.S/S is 
assembled mto towel memory on one side 0' thecusette and mto the 
lop 01 16K memOfy on the ot!lef side. DEBUG'SIS uses ~ 01 RAM 
·IRS-«l ... Ir_"'OI1htl ....... CorwIlClft 'l-tO"'Ir~ O1li1ooj 

SerId CiiiC·,;·c;.'·,;;o.;ev·o;.ciii·wYitile to: 

CALIOn 
4421 Gi lbefl SI. 11303 
Oakland, CA 946tl 

Calilomia ResidenlS add 6.5'!Ir Sales Tax 
!PAlNT) 

$3995 
w. __________________________ _ 

~~--------------------------
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II lhe A5H characler Isn'1 read data pulse and ilgain as a clock 
properly. CLOAD continues pulse. 

readir'lg • bil al .·Iime unli l it 
linds one. Since A5H byIes don't 

IlOfmally occur in BASIC pro. 
grams, what CLOAD finda witt 
actuaUy be the end 01 one byte 
combIned wIth the start of the 

next. The stars appear, but cIon'T 
blink very of len, because lhe 
carriage-return charac lers are 

read ~I o' synchronizalion and 
aren't recognized. 

A particular l y unpleasant 
consequence ot mlsaing Ihe 
ASH cheracter Is that lhe ad· 
dresses eventually used 10 load 

Ihe dala are incorrect. As a 
result, the areas of RAM used by 
BASIC could be destroy&d. 

That's why It's a good idea TO 
turn POWill' all when CLOAD 
'alts; some of Ihe dala ilreas 
aren'l Inllialized when you push 
the RESET button. HowevlIf, If 
y~ stop the recorder before Ihe 

stars appear, Ihere is no need 10 

POWIIf a ll or even push RESET. 
y~ can sImply rewind, adjusl 
Ihe volume, and try again. 

If lhe beginning o f Ihe file Is 

read normelly. Iynchronl2:atlon 
may sti ll be losl If errors occur 
farther on. Synchronllallon al 
The bIt level Is res tored al soon 
as a zero bi t is read. but syn, 
chronizaTIon at lhe byle level 

may be lost permanently. When 
this happens. Ihe slars stop 
ttashlng. 

l1 's also possIble lor errors to 

occur withou t loss o f synchronl· 
ullon. In tha t case, Ihe Check· 
sum computed by CLOA D 

doesn't match the checklum on 
the tape, and lhe WHAT? meso 
saoe is displayed. 

It's obvious what hawens if 
the volume control Is sel 100 

low. Either lhe pu lses Ciln't be 
read at aU, or putses are missed 
occasIonally. Usually, tha laller 
occurs only in a very narrow 
range 0 1 volume. 

What happens at too high a 

VOlume came as a surPfise to 
me. I assumed thaI noise on the 
tape would show up as spurious 
pulseS. This does happen s0me

times, but the usual Pfoblem Is 
thatlhe pulses lengthen as the 

volume Increases. When a pulse 
continues lo glve an Inpul signal 
for more Ihan a millisecond, It Is 

read twice. A data pulse, for e.· 

II mighl seem Ihal byle syl'\
chronizallon would surely be 
losl when the volume Is 100 

high. My e_perlments wITh the 
Tape Monitor have shown that 

this Isn't so. If tha volume Is just 
a lillie 100 high, errors due to 
long putses ere sporadic. Bit 
synchroniza t ion is lost when a 

dil la pulse Is 100 100000, but com
plele synchronlzalion Is reo 
stored 11 no further error occurs 
before a ZIIfO bills reaChed. ThaI 
bt l Is converted to a one. The 

slars Uash normally rlght.o lhe 
end, buT the WHAT? message 
appears . 

When the volume Is 100 tow, 
on The other hand, byIe syn. 
chronization Is almost sure to 
be lost. As soon lIS a clock putse 

Is mIssed, synchronlzallon Is 
tos l and not regained. 

Progt-am Dlscrlptlon 

The Tape Monitor reads b its 
in groups of 255. At lhe end of 
each group, it displays the lim

ing of lhe pulses as a bar graph. 

Each graph remeins on the 
screen for appro_imately one 

second. while the ne.t group of 
t)its is being read. Some Iyplcal 

graphs are shown In Fig. 2. Their 
slgnilicante witt bediscuased in 
1M l'\8_t section. 

TIme is represented horizon· 
latty on tl'le screen and is 

reckoned from the momenl tha 
clock pulse Is first detected. 
Each bar in l hegraph represents 

an inlerval of 0.' millisecond. 
The lengTh 01 the bar represents 
The number o. bi l s for which II 

pulse was defecled durIng lhe 
interval. 

The vertical scale Is loga· 
rlthmic, using t)ase 2. A bar o t 
lenglh 01'\8 Indicates a c~nt of 

one; a bar o f length two Indl, 
cates a count of 2·3; a bar 01 
..ngth thrM, a count of 4·7 and 

"" on. 
Processing centllfS around an 

array of 6<1 counlars, 01'\8 for 
each bar In Ihe graph. (In the 
Level It version, 32 countelS are 

used.) The counters are ad· 
dressed Ihlough the HL regiSler. 
When th inking about timings, It 
is convenienl 10 number the 

coun ters from one TO 6<1. In· 
dicating how many tenths of a 

ample. may be read once II! a mitt isecond have elapsed since 



the clock ~IM I)eQan. FO( ~ 
grammlng r.uonl, the c0rre

sponding L regilt., "llun Itt. 
two to e5. 
~ a clock pulse hUn' 

been detected by the 11m. 
counter 83 I. rMChed, counter 
&4 I. Incremented. Thus, the last 
blr In the graph lhows how 
many t ime. the In terval bet~ 
Clock pulMl was 100 long to 
display. 

Tha progr.m hiS lour sec· 
tlons. NEW cl .. ,.. the count.,s 
Ind Wlltl lor I zero bit, In order 
to IItlblllh Iynchronlzat lon. 
READ read. the tapeanet laliles 
It I flltd lngl In 1M counlerl. 
GRAPH creat .. the bitt graph. 
BREAK handles Input Irom the 
keytIoard, a. described in the 

operating Instructions, 
Most of the program Is Qultl 

ItralohUorwlttd anet needs no 
l)tptanalion beyOnd lhe corn
menlS In the li lting. The READ 
rouUn., however, i. a bit lor· 
tuous, becaUM ollhe .trlngent 
liming requ lrementa. (l encIed up 
witI'! only 13 eyeles to Spall.) 

READ 'I a loop. executed 

,,~ 
, 

one. every 110 machine cycles 
or approldmataty once every O. t 
mllIlNCOnd. At the beginning of 
the loop, the Itatu. 01 the input 
1111)'1109 'I tflnaferred 10 the 
carty ftag, and the llip-flop Is 

reset It neonury. Alter t!\at , 
the course 01 proceulng (\e. 

pendl on the Clrry lIao Ind on 
the contents 01 U,. L reglsler. 
The carry 1110 remains undls· 
turbed lor severll Instructions. 
unUi It 1.lInally altered by a CP 
Instruction. 

" L II .. bot_n one and 63, 
Inclu.I.,., It II Incremented. II a 
pulse was cMt1ected, the counter 
that HL then add, ... ," I. I", 
cremenled. In ackIltion. it the 
I'!Iw"ltueol LI.great.,th&n32. 
the pulse Is assumed to be I 
clock pulse, and L is set 10 one. 

II L contains &4, it 's j", 

cramented. and the tast count., 
'S Incremented whelher or not a 
pulse wal detected. If I pulse 
WI' detected. L Is set to one. 

II L contains 65 and no pulse 
was (Mtectllld, both L Ind the 
counter. Ire 1111 unchartg«l. 1f a 
pulse was detected. L Is set to 

, 

o , 
Fig. 2. Graphadlsplayed by the TI". Monlto(. fl) Icceptable volume. 
fb) Volume too /ow. (c) Volume too high. (d) StrlY p ul .... 
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A " .. approach 
for ... Ier programmlngl 

PAQe SBT 

CALllNITSBT 
CALL XALL 
CAL L FINISi'1 

END 
END·PROe 

STRUCTURED 
BASIC 
JRAlSUTOR 

by 
Gene 
Belllnge, 

TlI'ed of attempting to make program modifications 
without being foiled by line numbers and GOTO's? 
Have you managed 10 forget how portions of your 
programs work because you left out the REMARK 
to conserve memory and speed up execution? If 
these and other drawbackS of BASIC keep you 
from gelling things done, then Strucfured BASIC 
Translator can provide some rellel! 

This is not a programming IanguaQ8 but rather a 
utility which runs from disk. It allows you to write 
struc tured programs using PROCEDURES, 
CALLS, CASE-CALLS, IF-THEN·ELSE. WHILE 
and UNTIL structures with no line numbers and no 
GOTO·s. You write a structured program using the 
provided editor. or use most any olher editor. The 
Struclufed BASIC Translator wililhen convert the 
fie created by the editor into an efficient, execut
able BASIC program. 

The strength of this package is its Smen sile and 
fast translation. For example. the source code fO( 
the program itself, which is provided on the disk. 
willtranstate in less than 4 minutes. This is impor
tant because with this speed you win not hesitate 
to alter or modify a source listing. 

Acorn produces several other utility programs 
for the TRS·SO" . These include Atenn. Teft'n·80. 
and Numbering by Tom Stibolt : Disassembler, 
Tape Uti~ty. and Disk Utility by Roy SoItoff. Ask for 
lhese and other quality Acorn programs at your 
local computer store. 
'TRS.eo ••• _dT..,orCorp 

!DEALER INQUINU INVITED.I 

Acom 
Software Products. Inc. 

&34 ....... Ca-l*wA--...S.E .. WWl."' ...... D.C. 20003 

tJO ""ctoCOmputinQ. "'IY lNO •• 



one. The l register conl,ins 65 
when READ is eolered 'rom 
NEW. 

IhfOugh the loop. the routll"l8 
lesls Ihe BREAK key and 
branches to BREAK if it is Oe
pressed. Whenever Lis sello one. the 

complellon 01 the bills "lIled In 
register D. The rOUlil"l8 branches 
10 GRAPH when 255 bilS have 
been prooessed. 

Uat", the Program 

The program is eolered at 
location 'EOOH. 11 turns on the 
casselle at once and begins AI the end 01 each pass 

PrOQ,.m Lisling .. Alternale Instructions lor Levelll.re marked with 
an asterisk 

0(,. 11 H '-
0(.J3 :1(,' 
OC.'5 01 fr 

OC" "" '-oc,. ", ., 
• 0(.... ,. 11 

OC~ n 

"'jI1D 36 " 

e" " r. 
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I(Il DI rf 

C'~ " 

C" "f, 
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,'''" ,. II 

"',. " f( 
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0( '( 01 fr 
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' CJ' /16 II 

I(n " rt 

OClO 01 rr 

I(n , . 

0(1' X ,. 

e29 01 rr 

ell ,. U 

e20 DI rr .. " 
.,, " 11 

• '1 X ,. 

.,. 0] rr 

.36 tI '$ 

'0(36 CI60 

OCli " 11 .u X 
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e10 10 

ex :I( 11 

'ex :I( 'I 
• • , 10 

•• , 31 11 

•• , Zl" 
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••• "n 
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•• 
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displaying graphs as soon as It 
finds Informel lon on the tape. 
The first graph produced by the 
IIIe leader has an Irregular ap
pearance, presumably because 
CSAVE starts to wn.!e belor. the 
tape reaches running speed. It Is 
normal lor the data pulse to be 
mlsslog In the next couple 01 
grapha. 

A graph can be held on the 
screen lor close Inspection by 

presslng the BAEAK key. The 
llpe continues to move, but It 
lan'l read by the program. Press 
ENTEA to resume the dlaplays. 
or press CLEAA to return to 
BASIC. The program returns to 
the acldress accessed by the 
RESET button. Since the Tape 
Monitor doesn'! actually load 
any data, there is no need lor a 
power-oo reset. 

Fig. 2a ShOWS what Ihe 
graphs look like when the '0'01. 
ume la propMty adjusted. The 
pulses don' overlap the marl<.· 
ers, and there a,e no sllay 
pulses. As in Fig. 1, C and 0 
mark the posit ion of the clock 
and data pulses respectively . 

The clock pulses are split. with 
their flrat appearance shown at 

the light and the continuation 
shown at the teft. It is normal lor 
the portion al the right to be 
Ihree bars w;oe, because of tim
Ing Irregularilies In <;SAVE and 
in the Tape Monitor. 

11 the YOIume selting is too 
low, graphs like Fig. 2b will 
result . The bars at the extreme 
right indica te that pulses were 
missed, resultiog in Ioog int&f ' 
vals between pulses. The bar 
marxed with L indicates Int8f' 
vallS l co long 10 graph, undo\lbt· 
edly caused by the loss 01 a 
ctocli!; pulse between two zero 
bits. 

wnen the volume Is too nign, 
the pulaes spread beyond the 
mal1<.8fs, as shown in Fig. 2c. At 
still higher volume, the program 
may lose synchronization, r. 
suiting in a sudden deterioration 
ol lhe graphs. Figs. 2a-c _e all 
prepared from the same tape. 

Stray pulses produce a graph 
like Fig. 2d. This Is s graph 110m 
a program (ecorQad over anolh. 
8f program and read at a volume 

•• SPECIAL • ·SPECIAL·· 
TRS·80 ADD ON DRIVES 
IMMEDIATE DELIVERY 

SINGLE SIDED $225.00 
DOUBLE SIDED 5345.00 

COM.PLETE SYSTEMS 
SINGLE SIDED '365.00 
DOUBLE SIDED 8485.00 

INCLUDES : 
MINI DISK DRIVE 
FUSED POWER 5(JPPL Y 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
F AcrORY ASSEMBLED 
FACTORY TESTED 

much higher Ih.J.n I usually use. 
AI towel volume the IStlay pulses 
don't appear. Although Radio 
Shack r&COmmends using a bulk 
eraser on tapes before r.using 
tham, I routinely wrill revised 
programs over the original. This 
pract ice has caused no dlfflcul· 
ty allow volume. 

There is no need lor the vol · 
ume 10 be adjusted so Ihat the 
pulses ale as narrow as possl· 
ble. SOme tapes ha .... spoo'adlc 
episodes 01 missed pulses. 
unless the pulses are ra ttler 
wide. A on.lntarval gap be
Iween the pulses and the mal k· 
m should De quill sullicienl . A 
10_ volume is necessary only 
wnen s!ray pulseS mily be pr. 
$8nt. 

The graphs produced by the 
Level II version have 32 bar posl· 
tlons, spaced out IICross Ihe 
screen SO that the markers have 
the same significance. As in the 
Level I version, each bar rep
resents an InteNal ot O. t mUll· 

~-. 
A Levell tape monitored wilh 

Ihe Level 11 vers ion can be 

r&Cognized by the absence of 
data pulses and the presence of 
along bar o¥&\' the L marker. It is 
flOfmlll to see no data bar when 
rellding z&\'os, but in that case 
thefe should be no bar 0\181" lhe L 
marker. 

If you don·t gel II graph at a 
reasonably high VOlume. YOlJ 
may be scanning a Level II tape 
wilh the Levell version. To test 
lor this posSibili ty. sl010l1y in· 
crease the volume Irom laro. 
This procedure should produce 
a graph ilthere is anything at all 
on thetape. 1f it is a Level II lape, 
pulses will appear over the 
mark8l"s as well as 0\181" the C 
and 0 mal1<.ers. 

Conelu. 1on 

Besides makiog it easier to 
adjust the volume. the Tape 
Monitor may be useful tor other 
purposes, such as the design 01 

tape input-Oulpul rOUIi""" and 
the assesament of tape quality. 
Certainly, lhe process ot read· 
ing tape seems less mysteriOUS 
when you csn see lhe actual in· 
put. . 

.. : , 

'. 

• Do your TRS IUS II note? Our full line of 

THESE ARE NEW 5" FD's 

2 INTERFACE, INC -,-

I 
~CANTARAST 
CANOGA PARK, CA t1304 
(213) 341 ,7tU 

VIlA MD .....anA CIiNICIf: M:CUTUI 

.. _Sowtoo-__ '/U 

business<lliented software can change that tune. 
They're easy to use, modularly designed, and superiorly 

documented, giving you versatility and sophistication of a higher 
scale, at a price you'll sing about. 

So write us, and we'U send you the score. 

'" 
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THE "HOW TO" BOOK OF TRS-80 DATA RECOVERY 

-- BOOT-UP --

' ... , , ........ . ..... -.- ... " ,,, ... _ .... . - --... . "' .. -._ ..... . ....... "-'"." ............ , .......... 
<0 ..... ", .... . 

:::t: .. : ,-;,;' _ ... ,. ... 
..... 00. ," 

• K •• • .. •••• ..... ... 'N' ............. ,_ •. "" ... "U' 

UNVEIL THE MANY DISK RELATED MYSTERIES 
Presently being soklthroughout the U.SA,Canada 
England. Soulh Afnca. Australia. the Netherlands. 
France. Gennany and IS bemg Iransialed for sale 
in other languages 
Coun tless examples. samples. solutions to disk 
problems. illustrations throughou t. Samples of 
TRSDOS, VTOS, SUPERZAP, NEWDOS .nd 
others 
TRs..SO Disk & Other Mysteries by H C Penn ing
ton has been the talk of the ·'Sou rce". reviewed 
in 5 major magazines and is being excerpted In 
3! This is the book you should not boot-u.p 
wilhout! 

APPARAT, INC. 
3913 Soulh 0 11'0'. 
Den ... " CO 80231 
1303) 1~'127(1 

ADVENTURE INTERNATIONAL 
118 Oxford Roed 
Fern Park. Fl32130 
(305)339-891" 

THE SILVER SPUR 
~t OI1Iee 80. 365 
Chino, c.-. 91110 
(11") 62H138f1 

H a E COMPUTRONICS 
10 Ora.al Coufl 
Spring Valley. NY 101111 
(11 1"')"2:1'1:13:1 

WJ:STSIDE COMPUTER SERVICES 
~Ike McC.flne-y 
1111 Fr.nklln 
$tin" Men..:. CA 9(1"0<1 
(2 I 3) 828·2"28 

M ICROCOMPUTER TECH , INC. 
3300II Weat McAnnur 
St.n'a A,.... CA 9210<1 
(71 411119-9923 

IT! 
130 PAGES PACKED WITH 
INVAWABLE " HIDDEN" 
DETAILS OF YOUR TR5-
80 DlSKSTORAGESVSIel 

ACTUAL MEMORY MAPS, 
PROBLEM SAMPlES AND 
RECOVERY INSlRUC 
TIONS. 

HOWTO RECOVER FROM 
PENCil ERRORS. LOST 
PROGRAMS. BAD " HIT' 
AND " GAT' SECTORS. 
~DlRECTORY, 
HASH CODES. RECOVER 
A KIl.l.ED FILE. BAD 
PARRITY ERRORS. DlR· 
ECT STATEMENT IN FilE 
ERRORS .......................... . 

AND THE UST GOES 
ON AND ON ...................... . 

• GET IT AN D USE IT! 

GET YOUR 
COPY 

TODAY! 

JUST S22,50 
SUGGESTED LIST PflICE 

,..,YCU~~~:;;';;~T~ES. 
HANDLING FEES _.- -".' .. 

HOUSTON MICROCOMPUTER 
TECHNOLOGY 
531381 .. onn.' 
~1I.1r., TX 1'7:1&e 

(713)334'21191 

DC COMPUTER PRODUCTS 

5116 Taylor Way. Belmont. CA 9<1002 
(41:11 :1112 .... 222 or 24 ht. totl I'M 

Culala Ca (800) 824·18f18 ... 102 
'ntide Ca (800)852·1111 11-102 

II not available locally, Write: IJG Computer Services - 569 N. Mountain - Suite B - Upland, Ca 91766 USA 
We may be contacted via HSOURCE": TCC 906 a nd HMICRONET': 7000, 150 
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Disk-drive Extender Cables 
a m;! the !/rf(j /I~r·h({i)/ 'II h riPJ // 

FITS ALL ~D~'1-DISK DRIVES 

FULL 9 INCH 
CABLE ASSEMBL Y 
THROUGHL Y TESTED, 
READY TO INSTALL 

$16.95 
EACH 

1UG~'(O~'l~ACX 

","UIlOCJw,. 10...<1& '''-'''3 
......... l)l NO Jilt 

• .", ... aTII' ........ L. 0' _,n 
c ... u,n TG • ..,au. 1.I,.a c.uLIL 
... COIMIUCTOIl, •• _ .ft ...... 

C...uthi ....... 1HIIOII CIIaL 

AU. .... "'-AftD COIMII.CTOII 
• COtIT&CTS. n .. ,OUGHLY ftl"" 

•• , ................ , ... 1'11. 
~ .. ....-rte. __ CULU. 

,rn AU. ... HItM .... 1*1"" 
• nMoueML" ,.. .. n •. "UD\' TO ,.nau. 

..,." ....... "IHI. DteCou.,-, 
... .,AlLA~.....,_ eM LIITTaJII .... 

END 
THE 
DAISY'C 

AYAILAaL. NATIOJlWIDII AT 
PAJITICIPAnJIQ WG IInAIL DllAUlia 

(lSI:: SIZ.; 
FITS .~U. 

• ' "IST:\ 
• ~ ITI 
• ~ II CROPOLIS 
• l'EJtTEC 
• S Irt:GART 
• I-'ERCO)I 
• AXil OTll llilS 

AVAILABLE AT COMPUTER 
SUPPLIERS NATIONW DE 

END THE 
FUMBLING 

ORDER YOURS 
TODAY 

OF "ATTACHED" 
DRIVES FOREVER. 

PROM 011. OF TH. D.AURS LIST8D 
IN TH. "BOOK" AD AT L." PM •• 

we 00IINrTD ... WCU - Uft.AIIII, CAUP. 

GET ONE FOR 
EACH DRIVE 



SlYLE 

An algorithm for 
searching your data base character by character! 

Free Format Search 

Henry G. RI.kefs 
208 Ph.,ps A~. 
Glen Burnie MD 21061 

ThiS ertle" describes one of 
tne most convenient sub

routines that I haYI written. It 
.'Iows users 01 BASIC to search 
thrOUSjh a Ir .. formaHed data 

Dale to identify items 01 Intef. 
.st .nd to .pply these items to 
• variety 01 IlSka. Example 1 

5 ct.S 
19 IM"UT A$ 

28 X.:LEN( A$) 

3.e RESTORE 

48 RER) WS 

shoWs only on. of a wide variety 
01 applications 01 this .I~ 
, lll1m. 

ThII AlFrlthm 

The algor ithm accepts any 
airing 01 aJpI"Ianum«lcs and then 

sa.rches through the ent ire 
data base, charact.r-tly-ehl.r.c
leT, In an .Hemp! to make .. 
match. If • match Is achieved, 
Ihen Ih. data lin. will be 
printed. 

Th. Ilgor ithm Is constructed 
so that It will snrch through 
data lines 01 up 10 70 char,c-

43 IF WS= "Z"TtE~INT : IfAJPCONTIM£ "; P$ 

45 IF WP"Z" THEN GOTO :5 
58 FCR N;1. TO 70 
68 IF fU=PflDS ( WS, N, X> ThEN 189 
79 NEXT N 

sa IF 1079 n£N 48 
199 PRINTWf 
110 GaTO 48 
1989 DATR :529. 19 PHYSI CS ~ SLRO( 
lee:s DATA 529. ~3 ELEl'IEHTRR'r' PHYSICS KRIOfT 
1019 DATR 726. 2 ELECTRONICS IooEIDf£R SEllS 
9999 DATA Z 

Oal, S""ch ,Igori lhm. 

ters. If the data lines are short· 
er, then you should modify lines 
50 and 80 accord ingly. II you 
.re dealing with a larga data 
base and matching slrlngs 01 
more Ihan Just a few charac· 
ters, you Should rewrite Unes 50 

and SO such that the length " . " 

olthe str ing Is subtracted Irom 
70. 

In e.ample 1, I have con· 
structed a data base 01 my 
home library. The data base 
consists of a call number for 
tha book, the t itle and the 
author. Obviously addit ional In· 

Eumple I. Library applicaliOn. 

?SLACK 
529. 1 9 PHYSI CS HAUSfW,IN SLACK 

CONTINtE ? 
?PHYSI CS 
529. 1 9 PHYSICS H"IUSP'tANN Sl...ACK 
:529. :n ELEMENTARY PH'r'SI CS KRI04T 

COHTINlE ? 
?ELECTRONI CS 
72 6 . 2 ELECTRONICS WEIDNER SELLS 

CONTIM.E ? 
? ELECTRONI C 

726. 2 £LECTRONI CS WEIDtER SELLS 

COHTIMJE ? 
?S29. 19 
529. 1 9 PHYSI CS ~ Sl..RCK 

CONTINUE ? 

'=' 
529. 19 PHYSICS 1flJS~ 5U£K 
529_ ~J: El.EJENTARY PHYSICS KRIGHT 

CONTIM.JE ? 



?PHYSICS 
52S'. 1 9 PHVSICS ~ 5LRCk' 

52S'. 33 ELEPEHTARY PHYSICS KRIOfT 

formation . such as a " key 
word" list. could be added. 
When the algorllhm is run, a 
question mark appears at the 
lop 01 the CAT. You then enter 
the string you Ire Interested In 
mltching. 

is used w ithout Ihe decimal 
port ion, then all the 529 series 
01 books w ill be printed out. 
Similarly. with the word PHYS· 
ICS and PHY. the same results 
can be obtained. finally . il the 
leUer S is Input . then each dal a 
line wilh that leiter In it will be 
printed out. 

CONT IP«.E ? 

"'"" ~ 19 PHYSICS HfI../SI'IfWN Sl...ACK 
~. 33 ELEI'ENTARY PHYSICS KRI OH The first entry ahows the 

authofs name, SLACK, used 10 

locate the book, Physics. In the 
second entry the title, Elec· 
tronlcs, la used to find thai 
book.. As a further extension of 
the second entry. the word 
Electronic (note-no "s" at the 
end) Is used and stili locates 
tile book correctly. In the ne~t 
entry the call number 529.19 

Is used to ldentlly tile book, 

CONTIMJE ? 

?S 
52"9. 19 PHYSI CS HAl.ISI'I'WN Sl.ACK 

529. 33 ELEMENTARY PHYS I CS KR I CHT 
726. 2 ElECTRONICS WEJON::R SEllS 

CONTINUE ? 

This Implementation wa s 
done on a TRS·SO Leyel 11 mao 
chine. FOl large dall bases Ihe 
ex&cution time can become as 
long as a minute or more. so 
don't pul any more In your dala 
base Ihan absolutely necessary. 
There are seyeral ways to mak.e 
the algorithm more eflicien l . 
and I wlllleaye IhailO the read· 

PhylJics. II the call number 529 er', Ingenuity .• 

IBM SElECTlIC PRINTER 
l!!! !!!I 

I H .. 1I1I 1f ' n II II I n " " t ll 
, .. _-_ .......... -, - . . __ .. _ ..... - -_ .. -... --._._ ...... __ .... --- ...... __ ..... -~----- ,~--

... -.... -~ ........... ~,- ...... - .. 

-'. 
- -.---~-

Jj~-

~
/ . HOMES 

,--- for 
~ 

TRS-80 
Cu.fom furnlfur. f.r th. 
,.,·.Oo"I,.or hom. d.,or, 

..... rl •• 
. _""" •• c_ .... ... __ 

• c_~ ... . " .... " ..... _ .... . c_ ......... o..-_ ..... .. 
AVS --,--,-

IV. TIENTION INVESTORS! 

i COt.IMOOITY"'~ STOCK 

MARKET ANALYSIS 
SOFTWARE 

THE ANALYST 
Celculel" Wilder 1ndQ1OQ lor OMI. "'. Pw.IlOIoicIT .... Pl"ioe S)'11 ....... 
ElmNl .. 11ldioua ~to;uIool lont. $48. 
THE OSCILLATOO 
rill .... 1'IiIt00k:al dolt. lflii local .. 
proIitlbie ~IOQ. PrOYidlls .,..l1<el 
""ryle><il point .. $48. Has .......... ,0< mode. 

FOR LEVEL II 16K 00 J2K DISK • ..- """"*' .... '*' 1",,",, __ 00. .--....... ~.,.,, "'"po __ -' 
• G<~~_ 

.""'''''"'''''*'''" .00..-__ -.-0''''' 
• """"' .. ..........wt ............. .... __ '*"'" 
MANAGEMENT SERVICES 
2901 CLENDENEN LANE ... 213 
LONGVIEW. TX 75601 

....... 00 ............. 

[)\lST COVERS 
&: 5OflW'.~/hardW'a~ TRS-80 thrH 
piece se t keyboard·tape·vldeo 
durable black vin," $1~.95 +$2 
long video (e"plnt) L.2 musk prxm 
54.95 tape controller with spkr/ Yo' 
control $9.95 prim + conlroller 
$13.95.11 prim POSTPAID 

.1"'IIS..M .. " ............. _ '" "4SD'l· COII'.~ 

CHILDREN'S EDUCATION 
~_ ~,_Oy.'"",, ''-''''O "''''''"00<_""_1 __ .""",,, 0<--= __ "110 __ cu""' . .........,.... 
gN>I1 . ...., ~_ ""'""'. d.meu ..... _ _ . _ 
.... o. u .. _ .. _ ..... """....,.1_'" 1"0-
1I,_n_ 
-... _ T __ ..... ...- countfng 0' 
........,.. ""'h __ co'no. " ... _, .... 
__ 1OCImO. CNllrure., and olO/K1l ... _eo 
..... '-<III'"~Iy'-'_' .... Ch'''' ... '''-"Y...., 
IortJ ......... _""" .. _, .. _" .. c ...... "M 
GI./AIlANnEo "no! .. , .. _ . , .. u .... )'0\" _ ... _...., _ ..... . -""--'-
E.oct> __ ouppIIod on _ ........ _1eI __ .6Kl_" .... "' ___ ......... ~ 
-."OCIiyO Ot __ .... -,. llI.r... NC .... 

_I'I.-""" .... ,u . MSoII I 
Meet SYitems Softw8re ... ,21 

P.O. 80~ 2e7 • . Ch.p.tI H ill . N .C . 275'. 

PNISlCTOfI v ........ _1 aNCI.... S19.9!> 
T ________ .... 

- _ . _ - .... " - H_ . .. 11 

!:""'..:-.. c:-.=:. =... ::.: C""--..:::,::: 
~':':'= ..::.:::-...!,. "':::.:. - • --_ .... _--_ ... --_.,_. __ .. - ..... , " .. ---"---"'--.........eM • COOMI'U"II tNCI .~ ... _lITO , 

r ... _ . .. __ .. _ ~ __ ._. -- .. -.-.-~--... -...-... __ ..... _-
;.:;r. .... ~"";::,:.:-...:.:_. _ .. -----_.,-.... -_._-_ ... _-
IlAll(TMT$TATtnuIZ 1IlIO.CA'_. S14 .9!> _ __ .. ___ 00 _ . • __ _ --------=~u.=,'=;.:=.~.:::.:!:. ---'---- .... -. 
fIllS" UIM ~' ''''-'''--'' ''' ''''2'1 -'--'--"--.... __ ._-0«:0; .. _-
.........allC 1CUoIIK. . .., ... _ , _ ... UIM 
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UTI til)' 

Use this AL program to backup your 500 baud 
tapes and display the contents in both ASCII and Hex. 

Backup/Display 
Cre/g A. Lindley 
320 W. A/limed,. 203 
Burbank CA S1fSOti 

Have you aver had an expen· 
slve piece 01 scltwar, 

eaten by a hungry tape deck? 
Have you ever accidentally 

written over rOlJI most popular 
software package? 

HIve you ever had a cassette 
tape develop a short dropout 
Ihat caused Ihe program you 
have been work ing w ith for a 
month and a hall to bomb con
tinually? 

If your anSW8f to any to Itle 

aboYe Questions is yes, then you 
know the frustrat ions that those 
episodes can cause. Either you 
send your damaged tape back 
to the place where you bought It, 
or you swallow YOUI pride, dig 
deep inleo your poc;ket and p4JI' 
chase the same software 
package all over again. (The 
ed itor/assembler lor 530.00 
Yek!) 

Hevlng experienced this 

numerous l imes I've developed 
a rule 10 live by: Never run expen. 
slve software longer Ihan 
necessary to make a backup 
copy. From that day forth 
always run with the backup 
copy until It dies. When It does. 
just generate a new one. 

Be warned, howevel , that a 
program used to make backup 
tapes can also be used to pirate 
olher people'S software. As an 

aulhor of software myaelf, I In 
no way condone this action. 
Anyone caught dialrlbutlng soft · 
ware " under the table" so to 
speak. should be stopped. It is 
not fair to the people who 
wollled so hard to write II. 

TM Program 

The Backul)"Olsplay program 
was originally inlended to make 
backup copies of any TA5-80 
l evel II . 500 baud tape. in
cluding BASIC, aource code 01 
objecl code lormats. Since lhen 
an additional l unctlon has been 
added 10 dlspley aU the data on 
a given tape on the sCleen 
and/or line printer in both ASCII 
and helt codes. This allows the 
tape 1000mat used in the TAS-80 
to be studied closely. 

The ASCII ·he_ display also 
allows one to ascertain the pro
gram type, Ihe program name, 
slartlng addl ess and enl l y 
point. Thus ooe can Identify 
what type 01 tape It Is without 
actually loading it 

The results 01 my effort are 
shown in the IIsHngs. The 
message located al the start of 
the IIstll'\O Indicates that the 
program contains all the user 
prompts necessary lor ease 01 
operat ion. In other words, the 
program contains quite a few 
bells and whls lles for those 01 
us who like that sort 01 thing. 

For convenience, the program 
also Includes a menu of se
lectable options. line printer out· 

put 101' the memory dump and a 
buill·ln leader delay 10 jump over 
any tape leader when making a 
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copy or separata multiple 
copies on the same tape. 

Using the Prooram 

SYSTEM loads the objacl 
tape. Type BACKUP at the first 
astariSk prompt. Alter loading, 
type a I lentell to eltecute. 

After the initial messages. the 
computer wil l walt for you to 
load the lapeyou wanl COpied or 
eltamined. Put the tape inlo the 
casselle deck and prass enter. 
The double astarlsks will appear 
in the upper right ha nd comar 01 
the screen and will blink (quite 
irregular ly) as the tape is being 
copied into memory. When the 
tape Is completely loaded In. the 
program will then display the 
menu of all the selectable op. 
lions and await a response. 
Your choices are: 

fI- R£TUflN TO 8f<SIC 
~_LOAD NEW IoIUTER IAPE 
C-~AI(E ANOTHER COPY 
s-sv~9OUC IAPE DUMP 

"any other choices al e made 
than the ones listed, the menu 
wi ll be repealed. 

R ralOlOs the computer to 
BASIC Just as If you turned the 
power on. M repeats the sa
quenceof events just completed 
as if start ing the program over. 

C cleara the screen and 
dlsplsys the mes sage "When 
the tape is ready. press anter."' 
This Is your cue to recOl'd. ttt Is 
nOI necessary to run the tape 
past the leader as the program 
111'111 do that lor you.) When you 
press the enter key again. the 
lape copy will be made and then 

return to the menu. If you want 
ano tller copy o f the sa me 
casselle, select C again and 
tollow the same procedure. 
You'lI notice thaI as the tape is 
being recorded a single aSlerisk 
will fLash In the right hand cor· 
ner ot the sClean to indicate that 
a recording is being made. 

The lasl select ion on the 
menu Is S. 01 symbolic memory 
dump. This displays on the 
screen the contents ot the 
mastel tape just loaded in bolh 
ASCII and helt formats. (The 
printable ASCII characters are 
21 H_1EH. Non printable char· 
acters ale pr inted as blanks.) 

If a printer Is on·line. each 
complete screen (128 bytes) 01 
data will be l is led just as it ap
pears on the screen. Alter each 
complete screen of dala is writ· 
ten. the oser has two choices. 
either hit any key (other than 
Break) to display tile ne_t 128 
bytes 01 data or hit the Break 
key to retum to the meno. Alter 
the last data is written on the 
screen. hitt ing any key wi ll 
leturn you to the menu. At this 
time all 01 the options ale again 
available. 

Hint. lor U.lng the B.ckup/Ol ... 
pI.y Progr.m 

When loading the backup 
copy into the TRS·SO USing 
either tlla SYSTEM command 
lor objecl tapes or CLOAD lor 
BASIC tapes, use the same pro
cedure as you would In loading 
the OI'iglnal. The copy IS exactly 
the same as tha Of iginal in every 
way including the program 
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I( )H I 

J ASClI-
1fJr-

4 fri[1I-

1fJr-

5 flSClI-
1fJr-
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1fJ(-
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HI'E 

HlI 

ro 

Program Listing 2: An eumple 01 the f/rsl.nd lasl bhx;1I 0' B.cllupiDispl.y program, ... clly lille screen disp l.y, 

FlaIM. The t.pe copy prodoeed 

by thla Pfoor.m la no beller than 
Ihe d.t. it received. Thille la no 
error checking In Ihla ploo"m 
whatsoever. II. bid load occurs 
from the orlgln.1 t.pe, th. 
backup copy will be bad .Iao. 

When ualng this bldlup Pfo
grim It la necessity that lhe 
ClaNlte you . r. copying have. 
short bI.nk section ~ . t .~) 1m
medl.tely lollowlng Ihe pro
gr.m on the tlpe. This bI.nk 
If A .lIowa the backup ploo"m 
to correclly Interpret tM end 01 
the tlpe you are trying to copy. II 
thll bl.nk If A Is missing. the 
progllm will Con Sld.r .ny 
following d.la IS w.11<! Ind ap
pend II 10 the progr. m you .r. 
trying to bIIckup. This I. 01 no 
COfIaeqlJ8nCe how8Y8f. IS the 
eorTIpt.lter will IMld In only tM 
bldlup copy .nd stop. ignoring 
• 11 th.1 .ddiIiONlI g.~ .p-

peoded to the end 01 the t.pe. 
"lao, cerllin m, chlne 

I'ngulge tlpes hlwe • small 
Ioader.t the beginning tollowect 
by the m.in prooram le~1. E.ch 
of these segments musl be 
treated IS Indlvldu.1 programs 
snd copied OM .Itet .nother on 
the same cuaette. 

"'" object code copy 01 th is 
program c.n be h.d In one 01 
two wlYs. The IIlIlng can be 
copied In to the computer using 
the edilotlaaaembler p.ck.ge 
• nd sn la.aembfy cln be done, 
ot ttle Blckup{Oiapl.y program 
can be purchased Irom Clock· 
works Sollware 320 W. 
"I.meda. f203, 8urtlank, CA.., 
91506 lot 112.95. 1 hope lhe pro
gram wlllllYe you one hundred 
times thlt.mounlln lrustrltlon 
and lost time, while Itlowing 'IOU 

to ~ mora lamlllar with 
youl TRS-80 tape lonnat . • 
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$SS SAVE S$$ 
TRS·80' IZENITHIAPPLEI MATTEL 
ATARI COMPATIBLE HARDWARE 

DISK DRIVES 
More capacity than Rad io Shack 35 Track (eo I<. 
Byles) dri~el. Fully assembled and tlSted. 
Ready to plug·in and run Ihe moment you 
recetve il. Can be i,,' ermtled wilh each o ther 
and RadIO Shack dflvi on same cable. TRS«!' 
compatible Silver enclosure . 

10 DAY WARRANTY. ONE YEAR ON POWER SUPPlY . 
FOR TR5-IO" 
CCl,tOO Sv.·, .a TIiCk (102 1<. Bytes) lor MOdel l 
CCI·200 5 '1. ", 77 Tllck('91I<.Bytel)'or Model l 
CCI--800 8' Drive lor Modell! ( 'h Meg Bytes) 
For Zenith ZII 

$3" ... , 
"OS 

CCI· I89 5 '/0", 4() TIICk (102K Bytes) add-on drive S3M 
Z.e1 Dual 5 '/. ' add,on drtve sys,em St0t5 
DISKETTES - Box o . to (5'10 1 - lril.!:l pln toc "bllry case S24.15 

16K MEMORY UPGRADE KITS 559.95 
lor TAS.f!O · . Apple II, Sorcerer [speel ly) 

PRINTERS NEe Splnwriter 
LIner auamy High Speed Printer 
Inc ludes TAS-80' in lerlace SOllware. quick 
change pr int lonls. 55 cps. bidirectional, 
hlOh resolution ploll inO. ora ph lng. propor· 
' Iona l spactno S2411 

Wtth Traclor Feed S2tl1 
111 CENTRONICS TRACTOR FEED PRINTER StlS 

Same as Radio Shack line printer 
731 CENTRONICS FRICTION .. PIN FEED PRINTER 5&48 

Text quality mal. ix . p'Oj)OI'tional ,pac inO 
730 CENTRONICS FRICTION' PIN FEED PRINTER 

1)1[ 1 mlt,ix 
Pt CENTRONICS PAINTER 

Same IS Rldio Shick qUIck pfl nle r 
PAPER TIGER (IP440) 

Includes 21( bull" and gfa~h ics optio n 
T .... ' O 

Upper and lower case. parallel and serial, paper 
tray anc! TRS-80' InlerllCI sollware 

OKIDATA MIcroIIrW 10 Fr iction and pIn teed 
Trac lor Feed. Ifiction . and pin leed 

EATON LRC 7000 + 64 columnl. plain piper 

COMPLETE SYSTEMS 
TR$«I" LEVEL II-tit( wIth keypad 
TR$«I ' ExlNl'llion Intefl.ce 
ZENITH ZII all·in·one computer 
ZENITH 218 
ATARI400 S541 ATARI800 sm 
MATTEL INTELLIVISION 

DISK OPERATING SYSTEMS 
PATCHPAK '4 by p.,-com Dala 
CP/M tOf Model l, Zenith 
CP/M IOf Model II, .... 1101 
NEWOOS ~ - with over 200 modiliClitionl 35 Track 

and corrections \0 UIS-OOS . 0 Track 

CAT MODEM Orl1l in., •• nd 'In.""., ume as 
Rld io Shack TelePhOne tn le<lace II 

..., 
S34' .... 

SIS" 

.... 
SU5 ... , 
.722 
"" .m. 
'''' 
"til 

S • . ts 
S145.OO 
S245.00 
S at.OO 
S " .00 

1157.50 

SHOP"" 

~"~'~"'~:'~h~'~"~'~"~~~~~'~dd~~~:~"~.~SI.X 
Fntiohl collect. F.O.B. CNirle,town 
·TRS.eO il. \rademaril 01 Tlncty CorporltiOn 
Pricfl lubiecl 10 c"-nge without flOllce. 
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INTEGRATED 
~EYPLUS UTILITY 

PACKAGE 
"'~pl ". b • oo1k\:<l ... Dr utlJha that (I~ DC en-Ilk.! dll'omJ)' 

Irom the ~t)bO'ld .... 1' ~ellI TRS ~O, Stun difrrr(fli kcybovd 
fIIU,. ~ 11Ii:tllde BASIC .lIol lhud (l modor~ l . d rn t ,r,1.plllc 
cb"ktrr III",,' (~ modnJ. Iypc .. nttr uyte !liP"! arid , •• nJlf<J 
T6 ucr, 

Kcyplw . ""pp;tru "'1G-IOfPrlll, Io\ll"tlUoM .!doco I C!t'hOl'laJ .... ,d· 
"'.vc moc!i fl(&uOiI rfq,,"n1). rnlor.lQn tJ{ kII, rlcer.lN. te) ' 

boald detlounl;" JIrik by . roO.t &lloC l Ikhnatlk ""11'. I 'MI mort! 
Dc, .... J rQf u <c of \lIe. KC'Yfllu\ rOllt' llc:l l1'li.) W ell.bltd 01 

d~n.bltd 1111--0 ley ..... , \, 
Tite ltvd II ~UIl of Kc}'p' ~, 1\ ...... bit! (01 '1~ . 9' .nd.rnole 

1lO ... ""(u1 dI. ~ ',"hOIl (J2 01' .n,,1 ida fOf 119'~ hllll.,I ... " .. 
Itsld~lI.dd" 0 In 

SJW, INC. _, .. 
P.O. BOX 438 

HU T1NGDON VALLEY, 
PA 19006 

215-947-2057 

I-Moolt"'tlo: .... _.~ .. " 
,- , • • f ,", 1.",C", .~ _ , 

S2.l15 .... u. 
,.:. "1, ,',,' . "_~':' '" '. " .. .. , .• IIC' ... 

I'SON TX-eO DOT MATRUC P"'NT6R 
&& G,al)hoc CfI"KlelS 1 5 (Jot ",1t,hI: -, 
(7 61'1 g" pnlc) doub. w dll'l C~' flC: 

Ie., TA"CTOR and FA eTION IHd 
",od •• WI:h n~ert.ce '~d cat). 10' 

PET, "PPLE, RSlll ." ••• ~ lit 
OUR ow Driou 

.... 

.. ,rwU [ . • ,::pm", AC'OM[ - r ... IOJ ' , .. ., ""U!.,I::If: 
.... .., lin- , •.• "" 
' ill ILUiUUlttlT nn~ - T~t , .. '.,. _ <II., uu 
M'l_ . tII" '" M ... \I Uf~" c .... ,.... Ut 
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<lO'to f! M..~ PlY 
-4Ci( ~ iU;l ii ; 
<if 0 
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<CfIlf 

,,. '" 
""""" """ ~ if .,.. 
"" . "" . 
<II '" 

"" !lit< 

"'''ID< 
""" 4oX71~ 

.cof! 
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""'" GH! 

"'". 
~C5 
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if 
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UI "" . 
I1U (fflp'Ji 
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UI ~,6 
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This Weekend: 
STilt 

T 
R 

IT.... S 
··to your. 

T"-I'. nO"~ e--." VIOlET -STII( I;gM ~ loa ' .... TII s.to CONNECTION 
lor l EVU' I .. II YOU< 'I( 10 ql( TlIS40 $yo ....... . ~ .~ .. ~_ you< 
V' OIET . STI It _II· ..... ,.. ........ 01 ,10 . ' .... , TN'" tIKOu ........... "" .. '_ 10 
ooId* 01 ,,'"" ..... WI . You',. up _ ''''''''''03'' tU"" "'" co~ pIuG_ 
""." .... i~ ... )"0'" 1)11_', cuwn. EAA·",,_ . ClOAO ou' < ....... m l l"GHT· WAVE _,",1Of' __ .nd liON ..... d tooc..,.. ....... ,_. "" •• 
pi .. tor """ __ • "'" ..".' ..... 10 ""pi", ~ ~"' __ "'II ~"'" 
_ loll ... .. t.PH T .... ,~to<tKo .1,,,..,,_10 "" .. "D'" """ .. _, 
""' ....... "" ~'''' ~ ~·'.r<d""" 'I"',II;_ "p"_'G""""'" , ... ~ I 
_rc, UY"""te<t ,,_ YOU' I.,."'" _ O .... 'n .,.. ....... _, .. ...... ' 
" ·.'''''' .. m .... P'Io.IQ. ClOAO_IION ..... d ..... _ QIII .................. Ior"'" 
10 IIVN .. , .. , Out ""mo".",'''''' _ ''''''-.co"'''''"", 1'fOg''''' (U_IO 
..... ... , '''' CII Ts ~ __ eon""' I ~'" STl K· TAC- TO£. ,",W,",II ' . "" 
TOwERS Two <"""'9"\1 ~ _ • 1'<>" ...... , .... . .... 03 ..... ""1>0."" 
......" ... s.'_' ''G '' '0 """ fIlS-«! tor """" A"" ' ... "' . ..... "...::t"", • 

:.~ -::.(~ ~ c:.';:"'tr=~'r'~~~~~~~'= 
.. en_h Eomo"'·I_....,_!~IO IIQI>' ..... < ... "."'II""'up 
... h OI ...... 11"""'. puuIn . ...... , 1OuU' 00III1 Qu'''' 01 ., ....... ,""'" _" 
.......... Out < ... ' ... , ltG .. T·W,",VE ,_ . .. 

lIG>fT· P,",K I - UG><TPEG " _'''''''''''''',''') 
ENOIIUN )Ott>o"o _" . ..... ' t 

!lEVEl III ltfU (Con ... ,.ltfE .. " h """"_) 
I'f>ce. $, ' t!i (,_ .. POOIOQO' """"''''111 

lIG .. T· P ...... l - l lTEGAMMON 1 e.c'!II~ ""'." 51'" ... ,t") 
IlEVEl II) STtItWV"'PUS ICo ... ""'". ~m. 1<00) 

IoIAlVolASTEII IMI ... 110< """ . ... poo.. lIO'ul 

0._ .,....... ~_.".. .... '1 .... ....,.. " .. _ til ft.AS><8ACIt. £_"" 1 
_ .. _ ..... '-<110_ ..... , ..... ,n '''3''-' -,ocotiorl. And. <Ior,.t 
IorQll101eIt """ ,_ Tho VtOtET·STlltco"atoo tro _1OI u ..... 
_ 01_"""", .~. """!I ..... 101-. .. 1'f0Cll_ <"'po ' 

.~ 

Atl ....... __ .. . .. _d _ .. l lOcl """'''G 10 Gtoun<t """ • 
__ ""QIe Dr, """" POll 0.._ ...., .... '. I'f_ .Iong ... '" 
_,,,,~ .... Ior "" ""G 1rQI"rt ...... oppIoCOhO'" Ana ... """ fOC.I ' ONIe< I",,' 
E_" I9Ql1 0.0 ... ___ .... ..".., ....... 1O ...... 10Ul ... Do-t....,y .. l toe 
_ . __ .. ~"'.,.........- COO · .... »OO .. " . .... , ... 'trI .... _ 
_ two_I NitI"" ..... . .. f08 _ ....... """_ ,-",",_to _ ... ............ . 

" lSD CO""NQ FIIOtot ESMAAIt 

TIIS-«I P'nn", In_ Ic-no AU"""_ "".,,_ lor oJt 1IS231 
... ~ .... """.-. l UST' lPl'lINT ton •• ,.) 

Tills-«! 1IS232 ~_. '" .. "_ l ~""" 'fOU' TRS-to. h,l t 
110 _ ....... ~_"G ''''- "'" _rid ..... 0_ you 
...... ~ 01 Oumb _I copo~_ O! 1>" ," lOll BAUO At.Q 
Inc:t...oo. PIt .. , .. I_ace . _ ...... 20 .............. t ....... ' TTl. _ 
110 "",1""'·1 

_ TIIS..fIO i •• 1,-..", 0' , .... T"""" Cor_"io~ _ 

ESMARK~NCO'.O" 'EC 
&0'7 .... 11: . Mc.KINLZY KWY. MISHAWAKA. IN 4&44 

(til) t»-~ 

o 

_~ $62.95 
PLUS 11.50 

"ELECTRONIC SYSTEMS MA.RKETING POSTAGE &. 

HANDLING 
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t:\'l:HYn-IiNG YOU l"o'EED 
TO KHlNG YOUR BASIC 
PROGRAMS TO lin: \Iomt 
SOUND' 

!,()l,~~r •• r ...... 'l .... ~p.oo .... " 
YOU Gt, ,.. st'lAK.t:.K {A>U"U. 
nClUNIT or ................ -".' 
I\. w."" •. t>JfrrJ .. J .... ~ 

YOOGn' " 0£\40 I'KOGKA""" '" I . ~.,I"""~~'~ ...- ,_ ....... _, 

c_ .... 
P .. , ~. 'I' 

"'L1. 1'f"T';;&'TRSIi. I '.N~ 
Co ... ~ • 1 , ... '11', 

f'l ,.'""'. 
&Ih" .... , 
,:~or. 

,:1 
S[N[) FOR FREE CATAL.OGOf" 

GAll4CSroR PET. COMPtJCOlO"~ 

... ff YOlK ltA<.lR TIJDo'Y Or ,1., cl • ..r I-o"'CAP .... pt .... 'J' 

"'. ~, ..... " y .. ,,-<. ~_ or'~ oroct..c" ftlIt'.:>(Jf1 d.oll" AJJ ' I 
_ o\ ... :t ',pw ,j", 1..1 fw ... , .. C'OO Nvo,)I • N 3"' .. 
~ .. 

.. I ' ....... ,H_'" ... " _"''''., .1l~ ' ,4 i'" 

,../i' 
"" ~ J If'" =. .. feel Chalky IWtwart ,. tIM 'fU.8II M _ 

~ ·1 ~"."""8CC"""""be"' .. .. __ ..-.. _""l' .. ..It .... _ 1IIidI-.. 
...- __ • __ . .......... ill tIM.,.,. _ ...... Ai.-_ 

!.':::: :;.~ .. - ...... au. ....... aaftwart ... ,... ev..., ...... Writ. _ ..... f1l£E ,..tc. ..... . 

~ F~'&;it~"nillkll~'C"~ .... . 
o Mail Base 80 _ _ , 1_ .... _ • • • ,,_, _ ." --"'"-, ...... .... -... , .... " • _ oocut _." ..... . _ .. .... , .. .... It . .... _ ... ,,"' oo . .... 

" . ,,_ •• _ . _ . ... ..... _ .... ,. -. _ .. , , ... ,. It ..... _, . _ 

- _ "_' " " .... . _._..-• • II .... ..... _ ..... . ...... ....... , 

oOIlDe~ _ 11 ,_,. ......... _ • • _", '" .. " . _ • • 
•• ,,,_ ...... 010." ... " ...... _, .. . _ ....... t .. ,Oo ....... '_ .. ~. 

o Vendor _ _ , ,_"" ••• , ....... ' ... .. 
..... • _ ......... Of" . .... _"" , .. _. ,. ,. ...... ., .. _0 .... _ ... _, ......... -.... _" .. ......... -" .. , ....... " ....... .. . ,,, .......... , ... . 
~ For Supplie, Think Bee ~ 

o Dilks & Tapes _ "" , .... , ... t<.. .. .. _." .. II. to ., .. . . _ ) _ . , .... . ,_ .... .. .. _ ...... .... .. ,0> _" .... ........... t_ ... " 
;;;;~;::.~::::::".!':'.!:::.~';~~ .. ~,. .. __ '. not: ....... ,. , .. _ .. 

o Printers .... ,_ ,_ ..... I ... OJII .. _ ... " . It ........ , .... . 
... ,,, . .. " .. , .. . . j ... . .. . . ...... ", _0 •• II ••• ,,_ .• ) 
....... _ ....-'U lOla n_ . .... I _ .tII ,,_ •• 
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'"" 1>..., ... OIl ...,. 
""" ... '" , ..... lit" 0 ,,.. 
'"'''' 831:' l f "" " ... '" "'" " ""'" .-.: " ..,. 

" .. 
... " Ill" PIP • 
... lEI IlL. • .,. U "'" " <0. 1l2!' ""' • ..,. "'" II!> • 
em 0IIJ1 ... au. .... 
""" "'" PIP • 
."" "'" PIP • 
... 0 ... '" • .... Il21I "' .... ... """ II!> • ; E11S(5 tDf\IlE 5lElI 
«<0 • ... 1\81 • "". "'" "'" • ""- Ill1I " "'''''' ... """ IJllt " .. m 

"" .. IllJI "" " '" '"" " "'" " (t1J, ~ .... "'" '" • "". IllO or • 
... " ... " .. 
"". IlJIIt • , 
""'.., .,. • "''''' """ ... PIP • 
<10 " tlt1' '" • .. ," ~ .. PIP • "" . ... '" 'I" • ....... "'" • ",,. c .... " II. (N..) ; IIII[5!1S.9t'£S 1'O!.mlI TD". . .., . ... • ,II.- IJII n. IT IVll5 ~ ..,. 
~63 ~ "'. • LI .. 
o(e)~ '"'" OIl .1M 
"" . Il~ '" • 
"EEl'; !!fG ... • ., 
oICEE fI "'" .. ., • 
.. :tl C! "'" .. 
"ED j~ ",niOl " 9', 4ge~.5lJf.i fllRI_ ~ IOf ... -"'" OIl .... 
"".1Ilt ",. " ",DO< 

""""" .... " (ClIH).1t. 

",. 

""'- "'" " "''''' ""- .,. 
'" ... 

4IU .... ... '" "'" ...... "'" " "''''' -- ... au "" ... ""' . ... "- tR7 .«- 1M " "''''' ""- "'" au ... 
ro !I.'" , ... OIl "'" «.(421M ... " "''''' ""- ... CR1 '" ""' ... ..... Ill!. ",. ... .., ... • a .. " .. 1l7" • " .. .,,- "'" " "'''''' ..... .l1lI " , ... 
"'" """ .,. au "" .. _.-_ __ ' 61 

The largest family 
of disk drives from 
the largeslsuppller, 

drives come 
complete with 

power supply and 
cablnel. 

M1l-4O Dille er-. lS a. 40 hock .••.••.••. . . • . . . . . . . . • .. . ~ 
IF·' ~ec FmOO. 40 flOCk. u .. tIOIh 1Idet . .. .. . ..•.••.•. . Ut9 
TF.J 5rugorT SA4OO. » trock. lOme al tanor ........... .. . Ut9 
THi MPI &:;1. 40 hOCk ...• ..... ..... .. . . $)79 
!F·ro MIoopo!II, n hOCk ....ctt\ 1~ r:A 1!OrOgfI ... . .. • ..•... ttJ9 
1[)H., DvoIIIc:*t d ...... l5 IJOCk .... . ......•.. •..• U99 

\<0. DotIr 2 10 ""tQCIOV!. ( I~ea ) . $5349 
WI1"lC~'81 1«nf"lOlOgv ..... 

NEW PRODUCTS 
16K Memory . .. •..• . . ... . . .....• •. . •.. . 
Mooem . . . .• . ....... . . 

. .. ... .. .. ... $16 

. ... ....... '179 
~ Inlertooe 32IC . . .... U99 
At; boiotor .. .... .. .. ..... . .......... . ............. S.7.H 

PRINTERS 
0Pe00 AnoCM.. eo COII.mn. 112CCf. . • . . . • . . • . .. $9A9 
LPno (An1l0t"0C$ 7N ... ... .. . ...... . . •... . . . .... .. .... $1099 
LP7lO CenllOrb 7JO . . . ........•..•... . . . .. .. . . . .. .... • $950 
LP100 CenIfOnics 700 •• •.•.••.•••••••.••..•. .. .... . .•• '1'''' 
LP70' CentronIa 701 . ...••.••..• .. . ... . . .....•...... . . 1759 
LP702 CentronIa 102 .• ..•........... .. . .. .....••..•. . . 1995 
sPN·' $p!no..oiI.,-NEC .... . . .....• .• .... ............. . . 2525 

SOFTWARE 
DIsk Drove MolD! s.:-l Test ••••••..•..••.••.• • 
New OOS· """" oo.oer 200 "odil'lcolOOlIl ana 

. $19.95 

COIff/ctlOfI, 10 TRS-OOS 
New DOS· 40 11'0(; • . 
AJA. WOra Pl"ocesKl! . 
AA BuW"CUo PI"og<am 
r:1ocet w ...... &0...: 
~ [)nye~, Progom 
r:10C1:O DoIa BaM Ptogram 
( Iee'''c; PwncA 

..... . $99 
$11 0 
m 

$2SO 
$.tO.OS ",. $99.95 

ItSO 

AU. PRICES CASH OISCOONTfO. FIlEIGHT FOII'ACTotY" 

ara~ A pparOl lnc 

l304 W. Moc:AtthUI 
SOnto ArtQ , CA 92704 

(7'.) 979,9923 

73t O f . "'lncMon A ..... 
o.m.r-, CO 110222 

(303) 751-7275 
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John Di/b«k 
POBox 187 
Smyrna GA 30081 

Eight '1NIS ago aa a student 
at Georgia Tech, I was aI(

posed to computer program· 
ming for the IIrst time. As. part 
01 my curriculum, I studied the 
baales 01 programming in FOR· 
TRAN and ALGOL, I was Inllll'

esled and en joyed Ihe ex· 
perlence, but I never 8lIpecied 10 

purchase one ollhou mul1l-mll· 
lion dollar electronic monsters. 

I had not even heard 01 the 
BASIC language at that time 
and, since I chose to dlscon· 
tlnue my anglo_Lng studies, I 
was nol e .. posed to program
ming or operating computers 
until one day about eighteen 
monltlslIIgo. 

Then, the Radio Shick TRS-80 
c.me Oalloplng oYM lhe horizon. 

1 was reading a Racllo Shack cat· 
alog and there was. lully as
sembled, honeat -to-goodness 
comput9f that could almost un· 
derstand English. 

During the l ime I was kepi 
walUng lor the computer to .r
r' .... , I spent my lime reading 
every1hing I cOYId lay my hands 
on concefning BASIC, micros, 

GENERAL 

Everyone had their own reasons for 
purchasing an 80-here is one owner's story. 

An Owner's Tale 

programming, logic, etc, 
II only look about six weelts 

belore I felt that 1 had control 
over moat 01 the lunctlons 01 the 
l evel I system, t was able to 
write my own programs with 
ease and had begun to grow 
IIred of hundreds of garT'leS 01 
backgammon and blackjack, 

.... "" ... 
I .sed on down to my Radio 

Shack Slore and asked, "How 
about gelling me the l evet 11 and 
18K mods lor !Try 801" (You can 
see how laSl t was picking up 
the lingo,) 
~ lew weelts later, l got a call 

to bring my keyboard to the 
SlMe. (ThIs was al the helghl of 
the l.eYelli backorder situation.) 
It W88 a week later that I tried 
out my new sySlem and I real· 
Ized that I had a lot of relearning 
10do. 

r"" IIrSl thing lleamed was to 
convert Level I programs Inlo 
Levell! . 

I found tha t the conversion 
so"ware took care 01 a 1(11 01 the 
changes, but not evlfYthlng, For 
Instance, lhere are nOI WI8P. 
around graphics In Levell!.1 had 
been doing a number 01 elCper l· 
ments wllh gl8phlcs and had to 
rewrite ntenslvelv some 01 
those programs. 

Also, you must DiMension the 
arrays In laveili. In l evel I there 
is only the "'x) array, bul II Is 
IImUed onlv by the size 01 the 

memory. The errays In level II 

are also only IImiled by lhe size 
of the memory. II you IIrst set 
the maximum size 01 the array 
by the use 01 a OIMensior'o Slate· 
ment. 

I had juSl about maSlered the 
level II adiling leatures {a great 
Improvement OV&! retyping the 
whole line), whan the unexpect· 
ed occurred. 

I went Into my of lice one 
morning andturnecl on the com· 
puter, and the whole screen 
filled up with letters, numbers, 
puncluat lon and gllphlcs 
blocks In a random pattern (just 
as it does il you power off and 
then back on very Quickly). I 
pressed the reset button and 
nolhlng happened. Then, t calm· 
Iy turned the computer oil , 
counted slowlV to len and 
powered back on . . . several 
limeslll wouldn't work! 

I grabbed the ailing machll'lQ 
and headed lor ttle Radio Shack 
computer doctor. It was sent 10 
the reg ional repair center In 
Allanla, where they replaced a 
ROM. 

-'M......, 
I converted garT'leS to the l ev· 

elll diatec::t and I credit lhe proO-
tems encountered when Irans· 
'Illng these garT'leS with devel· 
oping the conlldBflce I now leal 
when wriling my own programs. 

While modlfVing 0fIB 01 my 
versions of SI,r Trek. I hap. 

paned upon anothef elCample 01 
the Fifth law o. Computer Pro

gramming, as stated in Terry 
Kapner 's art icle in the August 
issue o. /( lloba r.Jd Microcompu" 
Ing. Any given program will ex· 
pand 10 fill all available memory. 

By now, I was a raving corn· 
puter Ireak. So, I went out and 
signed some more promises 
and ordered an elCpanslon inter· 
'ace with 32K 0' RAM. a line 
printer and two disk drives. 

I ordered these additions In 
september, '978; they begin ar· 
riving In lale November. How· 

ever, Murphy was right! Every· 
thing that could go wrong, did. 
And at the wor$t possible llme$. 

The directions l or connecting 
two recordars were inaccurate. I 
made sure that I followed them 
COfreclly, stood back, scratched 
my head a few times, proceeded 
to reverse the order of tha ptugs 
and everything worII.ed fine. 

This Is a risky th ing to do; I 
really don' t racommencllhls Ip· 
proach, 

I bought I recorder controller 
from Micro·Mega and I am 
pleased with the product and 
Ihe response time 0' th is com· 
pany. I would not USB a recorder 
wllh the TRS-80 without one of 
these controllers. 

The Printer 

I! is a wonderfulleeling to sl! 
back and walch the computer 
list ilS own programs or do reo 
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ports, grlphs, pictures (Snoopy, 
lore)tlmplej, calendara, 'IC. Th. 
only th ing this lequi.es is a 
printer thlt wor1ls property, 
Mine dldn'l l 

My prlnler Is lhe Centronics 
779 Ihal Is modilled slightly lor 
R.dlo Sh.ck .nd h.s been noth· 
Ing but trouble, though 1tYeIy. 

one, Including olhe. owners 
Igreed my problems WIre 
unique. 

t hId Iwo proolems with the 
pr inter. As the print head moved 
.elo .. the pl.ten, ace.slonally 
Ihe ribbon wou ld hang up e.us· 
Ing pins 10 strike the same 
pllc, on the r ibbon . The 
prlnl bec.me progreu l .... ly 
Illnter until t nollced and cor· 
rected Ihe problem Is" Eum· 
pie I). 

secondly, !IS the printer was 
listing reports. the head assem
bly might go awry. It sounded 
like both of the solenoidS hId 
ICII ... lted It once, cau.lng the 
head to try to go both lorwlrd 
.nd relurn at the ... ms tim • . 

AI • r.sull 01 11'111 millunc· 
tlon, th. printer Ihought il h.d 
Ilreldy printed PIIrt 01 a lin" 
Ind would cont inue ICIO .. Ih' 
pege. It then prlnled wt'llt....., 
WII ,lilt I,ll In the buffer 

resuiling In only pert l.l llnes '* 
Ing pr lnled (see E.umple 2}. 

Thll could be very Irultfillng, 
esp.clally el the .nd 01 a 
1Somlnute printout. 

I HOt Ih. pr inter to the reg ion· 
I I reps lr c.nter In Atllma, .Iong 
wlih ... mples 01 the printouts II 
had produced. They sent It b.ck 
in I lew days, alter cl.lnlng II, 
.nd IIld that noth ing WIS 

wrong with Ihe prin ter and Ihat 
the problem must be In the sott· 
ware. 

I th.n w.nt Ihrough the SOil ' 
ware.nd 10 be absolutely sure, I 
rewrote eech llneollheprogrlm 
that g.nerlled outpul 10 the 
pr lnt.r. Despite RadiO Sheck'a 
l .. uranCIS the pr lnler cont.!n· 
ued to malluncllon. 

I Hnt the pr inter olllgiin Ind 
It WIS rllurned with a note say' 
Ing Ihl' Ihere WII nothing 
wrong with It. 

The n •• t t ime I "tulned Ihe 
printer, I also HOllhe keybolrd 
modul, Ind the e.panslon Inter· 

'ace. Again, it was retul ned with · 
the Implicat ion that my soltw.r. 
WII IO blame. 

---------.. --; _~ .., _ ... " " . D '- . _Ie» __ .... Ila.Jl._ ... _ ... _ ... -----_ . .-... .---

Wh.n I returned the keybolrd 
Ind Inlarface to the computer 
center. 10 Inltall the bullered 
cable, performenCft impro\l8d. I 
WII no Iongel Iol lng programs 
or haYing them altered by the 
machine. 

__ ... -. • . _ ........ 0& ... ........ "," . ,~ .... I!' " . ... 
_ ___ ... ,0 ... "' ... ~ l '" '. .... 

- .,~-.-. -----... 
ElIample t o' My rIbbon occIII/on,lIy hangs up clfUsing th. 
prlnt.r to strike th. sam. p/aCft. I was slln trying to gel Ihe 

pr inter l uncl lonll. Eltremely 
Irustra ted, I ~d C0ll5uUed with 
a lawyer about filing suit 
against Aadlo Shack. 1 5enl the 
printer back one mor. l ime. in' 
forming Aldlo sn.ck that I wu 
ready 10 Inst llute court action. 
When I recelyed It Ihls t ime. the 
printer worked line. I st ill don't 
know what Ih.y did . 

I WII .lInlng 10 get upsel. 
It w.s .bout th is t ime thai 

bolh 01 the dlak drlyes .rrlved 
and I lemporlflly lorgot about 
Ihe printer. 

.... D_ 

The mlnl-(lisk method 01 stor· 
log and retrh"'lng data Is much 
lISter th.n CII .. tte and th is Is 
espec ially noticeable when 
loading "'.18K progr.ms. 

I was annoyed by the occa· 
sionai LOST DATA DURING 
READ errora, unlit one day, dUI' 
Ing a write-to-dlsk, the computer 
" Iroze-up." I w, ited, In case il 
might be cIoIng some operation I 
wasn 't Iw.re of luch as hous. 
keeping, re,rranglng the data, 
etc. 

Alter II .... mlnut.a I came 
blCk Ind preased reset. Thai 
didn't wo(1(, ao I turned 011 the 
power, wIlled lor a lewseconda 
and then tUlfload il on Igaln. 

This WIS the procedure I WIS 
used to and I dldn't think 100 
much about II . However, Ihls 
time 1\ lI.sed both diskettes In 
lhe process. At lelsl I had a 
backup 01 Ihe TRSDOS dlsll and 
didn't lose .nythlng on I I thaI 
couldn" be easily rep laced. 

I'm alilt nOI lurll whal hap· 
pened, but alnce that day, I haYe 
been y.ry carelul to use the 
lollowlng procedure: 

1. Turn on Yldeo. 
2. Turn on the lI)tp,nslon 

Interlace. 
3. Turn on the dlsll. driYeS. 
4. Turn on prlntar. 
5. Tum on the keyboard. 
6. Insert disks Inlo drl ... " . 
7. Press RESET to toad 

DOS. 
III have to power oil any t ime 

ahet the dlaks at. In, I rell'lO\l. 
the dlskett.1 first . Also, It Is im· 
portant to be sure thai II backup 
Is made of IIlt h dlsk.Ue, In elu 
II II accld8l11ally erased or dam· 
aged. 

USing TRSOOS 2.1, thad . ter· 

rlbl, t ime with 1011 dall .nd 
other dlak related errorl. One 01 

Ihe .. Ieaman It ttle Atlanta 
Computer Cente. suggested I 
mO'iIl my disk drlY8S away lrom 
the lell side of the ... Ideo. 1\ 
.... m. that there is a magnetic 
lleld there which wreeks hl'lOC 
with disk AEAOo'WRtTE opetl ' 

tlons. I moved the disk drl ..... 
several InChes to Ihe right side 
01 the keyboard and Ihll f.' 

lulted in some Improyamen\. 
But, t was stili gell ing errors 

and gartMige inserted Into my 
progrlml. Sometimes Ifl la g'f' 
blge wOl.lld changa commands, 
mess up the numbering , lose 
whole Metlons 01 the programl 
and other Insidioul lel lona. 
This WIS WIfy Iruslrilino. 

I returned the dllk drl ... es 10 
the AU.nll Radio Sh.ck Com, 
puler OInter lor rllp.lr. Th. re
p.lrmln cleaned bolh driYes but 
loun<l nothing wrong. When I 
Iwoked them up I 11111 had the 
same problems. 

I Return Everything t 

Once more, I 100+; the Printer 
I nd both 01 the dr"'" beck 10 

the repair center. Ooe technl· 
cian said Ihat lhe stepper motor 
In drlye 0 was delecll ... e and 
ordered a new one. Another 
technician IInally lound lhe r.al 
problem, ooe 01 the screwa was 
loose Ind he tightened II. II 
worked mUCh better, but 11111 my 
mlchlne was nol cured. 

Aellec tlng b.ck on these 
eYenlS, I ha ... e some thoughts I 
would l ike to pasi on. 

I . AEAD! Read the InSlruc· 
lions and Informallon aboul all 
your hardw.re and loltware. 
Aead periodicals deYOl1d to mi· 
crocompullrs and keep up to 

date. 
2. PEASIST! Though Ulook a 

number 01 Iripi .nd ..... er.1 
lalse atarts, my Radio ShIck 
system Is working ... ery well now. 

3. I haYI lallnt<! 110m Ihl Aa· 
dlo Shack newlletllr that the 
Uppel silt bytes 01 • 48K system 
lhould not be written InIO. When 
entering BASIC, answer the 
" MEMOAY SIZE?" with 65529. 

4. Gil logllher wllh other 
TAS·SO owners and form a 
users' group. Learn about your 
compul8l as you Introd uce 
others to Its usea. 

5. For you A.dio Shack pe0-

ple, I'd like to suggest an Uppel ' 
lowerca" modillealion and im, 
proYed graphics. 

Though I'ye had much Irou· 
ble, I teel my 'lperlences were 
the elception rather than Ihe 
rule. I hope my r",iew wi ll en· 
courage ot hers to enter the 
world 01 mlcrocomputing . • 
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ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-80 

, ... &. ...... ,. ..... .... 1 
• 'CMIlWTII' "1111 AMlYItS • U.s. ."cao _OOlL 
II , .. ' II "fl'" . bout ,,,,,,,.,nt ,IU! 'wtlll.1I .rIII. CGftIIIUr.., ""'" NIl uH 1M bl" IN_sa III_II' IGtrw ... 

... !MIt? Or. 0 .... III 011.l1li1111 ""dlllll _1 ,...."",1 _ 
_ Iulul h ..... n '1II!<tI,"1 IIdtno •• , .. I.dlllil 10 IIIIC/O 
'~lIIlr_,. 

All protr. .. ~Il'" llllaw ...... II .. " . lor 32K 10< lII0I'1 do. 
bHt4 TIItS·'O 1,.,1 ...... 

IU"IUS 'Ulllili 'ACUGE I" '0.1 · 
tAlnlG . All oM .. ltd HI III 1.'''rIinI IIfOI.UII 

'0 ~"'" • ¥1I1ttY aI IN .... u l..uninl fill. 
"II1'II Tr.... ......"';. III ....... Mull..... .....1-
... \100 N . UN' ........ 1199. 

IIVIST_UfT 1111 AIAlYSIS . The ..... •• 
iUI It t Ry ,UUI . ,ft! II uU'lI i' I, . hi. 
'''lflOII ICC .... U 10f COIl ,....... . 'ilu •• 
,n.lln 11,UIII. 'lid ,", .. 111 .. t. Ilulu."U'. 
II.. ,.. "" ..... ri" In " . UN' MIrIueII ... 

U.I . II.ULAlIO. .ODU ho ......... , ... 
,,~ II ....... ~ .. II , .. etl '0 ....
liK-' MIll _lIlY .lilll. tall UO.. ,... • 1M III 
_" 111" II I "'.. 1lIi •• ,d IC_C lotultiCIII 
..... i ,luI'wud '0 pIII.n"n,' It .n .... 1 150 
N . UH' "'--111199. 

IIOrla 70 CUlTtlllfll$; '''III'' ,I /61 Ir" .. ,i,/I, ;.t,,,,, " ,,, .. , ""11, _ ,.,., ,.~. ,... .., 11.-1. W. 
•• • ... ., .. ItHt II c..-d 1iIi, lifwt... '111 
If, ,,,, .,./ .... _ lit;",., i«r ., ,..,.,. _ 

..... "", tK." II,.." Mit. ""*" CAll Zl lJU4-lIU.. . _ If AI'PUlO f~t 
IJI.f.I.YSls, '005 ~ ... ~ a,... •• tA IOIOJ. 

RemOl RfO 4110011" 
FIOIIPJ Dis. 0rI" 
Double ttle storagel 
Double sided . . . 
Double de.slly!1 

54ggs 

SIRIUS OOjpl);U: 
Tho_ 
Mf.DllflI 
yt.Tfts ... • .--=-':""" . _ _ 1_"'" ~ . . --.: 

.. _s.-.-__ ,U 

'" 

!lATA 8ASlIllAlAGER I.IV $fS 
Vu. UI 1St ~ UI.uIIJlI I uta U$I! , ,,-.e .1OOrtS .,tllolt ., 
'DIJI~"II Ott,.lile p.I'_~' I~ Icwu, .. 11It. fUl1l1S tty 
, ... atl:eu.lal ""'tl~ ey sarllll!ld aff" tal ,tleUIOI'. ubt tor:t 
IIIOJ.n nu ... .,t. III)ft T'aII ~ eWlamnts $I!!! 
AarulTS RlCEl'I,ul( ACtHIt til 
Ora or 110ft dliYes. (Jds Htry ulQlI'tlS $ailS tal. ~ippi/llj . am/IWII tOt 
Mlltipte items. Cllflit ttrailg. at;tl/IG. sales Ual)'Slt It'lllas. 5U\.emtrIts 
aM '1IIOI"tl. AI op(lC5ed 10 roost 011111 AIR. DUll tMI bt ISId ~ dQttOls. 
Storl 1IIWfCIS, etc. MIll·n ¥en" $149 
WON! PIIllSSOFl ttl Sll 121 S49 QII S49 
fisl 'MJd "oasSOf SftClflCally de5lglft tot Ik !RS-Ill ~llz.1Sk 
5101. tot ltd. wl'lntl II BASt." ~ ~dwille aid lullimil Ilsf: 
11)1 laIn ~ , I1fJOfU- 121 WlSi. lullllS IPCIIf IIowtr cast 
. ,tboIl •• foe a .. and .. I"~t ".ul Ibt lilB. 

IWUIi US! advaIIad MAll·Y f4 
Fat sart ~ My lid .. aAlttipit bills W 1-'5. Uifjt sdKtiDn cadt. 
In ri, toIIttlLsc". ilpul livt UybGiiIId. lIOwtrfll ' 1$IOflWlIlef 11100.. 

'" IIMITMY IIV·Y S9l 
~"iI at ..... c key Icw tilll key liII/kIm aWS5 fIe!IorI5 IIId.Ik cwlter 
Ithl. ,mCWIRMa SIIIINY. elt taltttate lO.l1 PDMrfll 'I$IOft wulll 
lIOO-U SIf1 
All progriillllS iIIt .Iint 1~llIatll¥t. lnom aa:t5t ytl'I~!y IMj h .. 
i:IaIfnaled -' ikliWled on dish. lIOO-l ,eql"lSl2K. 005. Wi cIIaIllllljt 
all saft..-e 'ItIIIb1lo olla low cost marwls SO)'Oll un uwn~t ud 
woilll\o.U hig.1Ifiad llIIocI_ted. ·Of.mtmOI'y· p!(IJ,ams. Sad IS tol 
a DI NllIiI .. S1II ... MOO-Il 
Moo.ll ptDfm aft DltlSiYdy modified. gualiIIIlted 10 III . ,111 1 ytiiII 
.writ. & IIP6mS 10\ ~t b cwlllrlll IllJe lkallDR "o,-iiIIIIS 

MICRO ARCHITECT ,-
96 Dothan SI .. Arlington . MA 02174 

Remnl000B 
"you'n b ... loakllg I.,. 
Its. up.nsln ftoWt dfac 
drive • • ut nat .Inllnglo 
Acrine. qllllty-
your 'flretll. OYlrl 
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GENERAL 

With a modem and RS232 your 80 can talk 
to the world-if you can afford the phone bill. 

Computer Bulletin Boards 

Jim cambron over the phooe. 
PO Box '0005 
KansasCily, M0 641" 

Priva te companies tor a fee 
w illie! you access their comput· 
ers 10 run programs, games and 
the like, or find a wealth of Infor· 
mation, langing Irom the latest 
sports scores from United Press 
International, 10 finding which 
reslauranl In Cleveland offets 
the besl service. There Is an a~ 
tematlve to such national enter· 
prlses and one may be up and 
running In your townl 

One 01 the lastest growing 
uses of microcomputers 

these days Is for exchanging In· 
10lmatlon between computers 

TIP[ 

,,~ 

... IIIIS 

"M ",us 
~ns 
~IIIIS 
~III.!I 

"" "" "M .. " 
... SlS .,,, 
"" .,,, .. " 
"'1165 .,,, 
"M 
... SlS 

'.M 
"'lIes 
... 1115 

"" "N .,,, 
"" ... BBS 

WORD LE~aTH 11>'018 bUllOt TRS.tOa,~kl) 
P ... "ITY _ . no par,,~. 

STOP elTS I "op 1>1 

rable 1. 

r ab/e 2 

.... c.t S. FT. LAUDl:RDALt rL. 1)051566·01 05 

.Milot! DIOITAL GROUP (21617 . 5."55 
"'!IIIS "''!'LAlr.'''' ~TI.ANT'" GA. ( t Ot ) '53.C7H 
... Bas BOSTOM BOST'OIi"", (61 711S 4. 4U2 
CALL APPW: VAI<CO\JVtR W.... (206152 t _020) 
CCJU POHPT'OH PLAIIIS N.J. (201)135.72 21 
... BIS CK I CAOQ CHIC ... GO IL (312 ) 622.960' 
COMI'I.ITZFl COfIPONENTS LAwrm.>.L.E (213)371·1660 
COl'Q>UTtR COHPON EIfTS II1'!STMlli. 11 It 1 898·1916 
COMPUTtR ~UM 8L~'" P .... K 17 1t 1739·0711 
cOI'!PUn~ LA8 MEPU>tlIS 'nI 19 ( 1)1"·t14 ) 
COI'!PI.IT£JI KtACHAI<'!' SAN DJl:OO {7 H )5U.9551 
C'DtWU1'[R sron SAMT'" _lC~ 12 11139hlS05 
COfo'I'U1'[P WORLO IRVINE C... . 17 U 17S I ·U22 
D ... LLAS DALLAS Til 12 U I6H·277S 
FT ...... LTOl!· IlEACH DESTIII PL. ( 9 0 t )2U· 125 1 
HA~Rllt tlAWTHO~E C... {l I 1)675·'IOl 
1fOUSTQfl HOUSTON -rx 111l1971·70 19 
tLL IN I MI CROCOKP. IIAPEFlVL. IL 111l J420.79'5 
1I0FlSMEY'-1I tLECT. KU~111GTON (7I t )962.7979 
HAllII'''' OtL Rt:Y K/LRIN~ DtL 1Il:Y(213112 1·7169 
NI AlII MIAMI FL. 0051121·HOI 
NEW VORl( LI\W: 1S''''''D II.Y. (212) 4.'.6576 
PClIET SAM FRANCISCO C... . (.15)9 ••• 147. 
PEOPLES MtSSAGI'! InST . SARTtE (114) U 9.5619 
PtuPl!tflA.LS UKLI l'ltTtD S I C . (211)42 4.3506 
PEIlSONAL OOHPVTI!FlS Of CH IC. (312)))7.66)1 
... BIS PIIOtllIX 160219S7_U2I 

110 . BOM/crocomputlnf}, M.y 1980 

Computer bulle!!n boards, 
also known as elec:lronic mas
SilQ8 sys tems or ele(:trQni(; mai l

boxes. supported by local cluM. 
retai lers and individual hob

byists are simple systems peI'

milling the user to enter and 
retrieve messages. 

systems-allows a user to 
download a BASIC program 
Irom the Forum·SO \0 your 

TRS-80 (or other micro) using ST 
eo 0 or another terminal pro
gram with simila r downloading 
features. 

Although every bulletin board 
has If a own personality, as you 
will soon lind oul , there is 
almost tolal standardization of 
serial word length. parity, stop. 
start bUs and baud rales. This 
means that you can program 
yoor R5-232 board as described 
In Table 1 and communlcale 
with nearly ev1!fy bullet in board 
in the country. 

5eY8fal bullet in board soft· 
ware SOurces are available for 
Radio Shack', TRS-80. One 01 
Ihe most useful is the FOfum-80 
package ollerecl by Bill Abney, 
Kansas City, MO. Abney ha, 
org an ized a network 0 1 
operators who regularly receive 
updates 01 the system sohware 
as well as suggest software im

provements \0 the Forum-80 
package. One 01 the latest -00\ 
yel available on a ll 

What Do You NHCf? 

TO access a bullet in board 

CIIS 
CIIS 
0." 0." 
0" 
0 ... 
CBIS -C"OM4.80 
COPIPUSYST • 
FORv.!_'O 
I'ORUM-IO 
I'ORv.!_I O 
I'ORv.!_IO 
f"(lRv.!_IO 
roRv.!_IO 
FORUII·IC 
PORUtO_IO 
PORv.!·IO 
PORv.!_IO 
POfttnt-IO 
P"ORUI'l-IO 

1lA1118011 COKP\ITIIIG LOS -"'GEU:S(2ll) l H ·S1U 
SAIl 10lI"1'0II10 T?[ (512)651 . 0 7 H 
SAIl rElUIMDO V","U:Y c.... Il ll 1 H O·0115 
WEST P ... UI IUoCII ru.. (3~SI 6".12H 
I II.l...JOARD 10 :5-'11 JOS[ C... . 14(8) 263·0248 
... Tt.AIM""', '". Ito. ) )9 t .t220 
IOSTOtI ...... (611)96l-8)l0 
CHICNJO IL. 1)12)521·1141 
DtTl!.OIT 11101. nil) 211·0ll5 
!Ill POJt1"l,A.Vt! Ollt . \50316 46 ·55 10 
SAN rERMANDO ~~ ANGELtS 121l)lt l.5190 
WASHIIIGTOII D.C. \7(3)211.2 125 
~ CH I CNJO (l12)9lS.02S' 
COMoI. 80 OIUoNGl: co. CALIf. 17! . IS26 · 1Ul 
COttPUSYS"!'tICS COLUMIII'" S . CAR. \10])71\.0922 
' ",,1LY HISTOfI.:XAl< FORUM v.... (1031"1.7561 
DALLAS n:u.s \214)211·4159 
DUNSTA8L.E MASS. ( 61 7)6. '·70'7 
PORT WORTH ~XAS (1 17)'21.0009 
ICAlfSAS CIn. HO (1I6 1161-70 t O 
KDlPHI S TENN. \90 1 1276·. ,96 
OfGIlltt1I·IO OLATHt \9l)76t ·1520 
OFlAMCE COllMTY SANT'" All ... C~ CT U I 710.U06 
PUMCETCII MnI JEIlSI Y IlO l laH ·6IU 
SAIl PRNIC1SCO ( 4 ISIlU_2U9 
wIaIIT ... , 1lA/fSA.5 DI61146_20" 
WICN IT ... 'AL!.S n:u.s (IITl'55·nI6 
MUS. co., pAAtCVILLE ICD. ( 10 J )66I ~"U/6 ) 
NrII EHGLAMD OOMP. soc . (617)897·03t6 
PO'!'OKAC NI CRO ..... GIC v.... (703) 750·0910 
~ NORTH ~TAR ... TLAH7... ( ~ 0 . )939· 1 520 
~ . J ERSEY ELtcT MA IL SYST. (201) ~57.0191 



syslem, you need a Level II TRS-
80, an ellpansloll Inlerlace with 
an AS-232 board Installed, a 
modem and a sol1ware program. 
The program musl organize lhe 
communic.tion between Ihe 
keyboard. CAT and lhe serial 
po«. 

This program tiln be written 
in BASIC, allhough II islat mora 
elliclenl 10 wrile a machine 1I(}o 

guage progr.m 10 do the Job. An 
ex.mple 01 such a program In 
Z.aJ COde lor lhe TA&ao IS 
lound In Program listing 1. The 
concepl is slmpll and you 
should be able to wrile a similar 
program l or your ly_lem. 

The idea Is 10 constanl ly scan 
the serial poI'land the lIeyboard 
10( an Input Irom the outslOe 
world. II • byte 15 received I rom 
Ihe lIeyboard, it is sent to the 
seri.1 port. II a byte Is received 
by the serial por i. then It Is dis
played on the CAT or pllnted. 

Once you h.ve writlen or ptll' 

chased a lerminal program, you 
arl ready toc.lI. bullet in board. 
Wilh the seri.1 por1 set up as 
described in T.ble I , picll up the 

Ielephone l toeei ... , Ind Cln In. 

nearesl bullet in board system 
(see Table 2}. When the other 
end answers. you should hear a 
tone on the line. 

Sel your modlm on Originate 
as described in the Instruction 
manual. 1/ all goes well. some 
sort ot message will appear on 
your CAT/printer. \I 001. press 
)'OUI carriage return key seveul l 
limes unti l the distant system 
responds. 

The bulletin board system 
may asll you some mysterious 
Questions tille '00 YOU NEED 
l\NEFEEO?' and ' ~O YOU 
NEEO N ULLS?(O TO SOl' An!!; ... er 
'N' to the IIneteed question. 

II you are using a prlntel with 
your TAS.ao, slow8f than 300 
baud, answer lhe NULLS Ques
lion wilh an appropriate numbel" 
between 1 and 50. lithe numbel" 
you enler Is 100 small, lhe l irst 
characters in each line will not 
print because the head 01 your 
prinler "in the process of a car· 
r1age return while those charac, 
"r, .r. being sent. 

Sy entering a large enough 

Table 3. Forum-80 O~allng Ins/ructions. 

1'fI59a1> I'tCItt:t1tl:I I€SSIUS ,. OITDC USIIG THE IOIIII'L 
rt:SSIU DmI'I' I0Il11« ( C(JWIC) ' ( ' ) we ~ TIl ormt 
"1M( ' Sl*J(C1 " "1M[ flltS1 ] a IDS 0fl[IIm SIQ.l.D IE <H 
(M , M1 IE ....u tM[ '). nils SMUJl IE fCIJ..IIICI rt \'IUt 
iI'I'tSSOIIl (Ill Sf'I'U I£TIUH ' C,) ' M 1lIE filST OfIIK:TU If" 
WU: fIfISSMlRO '). flU a CUltS fa...LOWHIl I') IP TIl M FIIISI 
SI"fIIC[ MILL .. CCII5IDDIEO lIS WU: I'fI5SIatD P'tIOltel(D ~ 
lilt( iItlntl['ol(l\ USING "1M( I'tC11(ClUI rt:SWlt iItlUl£YIl. I0Il1111: 
If4 IDt IS VfTU£D IY CCJIIItO ' " M fESS/IIIl[ CftHI1 .. 
.: iItlUlE'I£D WITlOIT Till: CQIII[C"I PRS5IOtD. 

CCIfTIll. a-:T£)t5 iItl~tZll> rt M S¥SmI 
' 0 ' · DnlTlS M Ci1I([lING HI(€ & CQMM) 1I5'1 IPCII 

DfTDIICi 1M[ 5Y5'IDI iItl~IZlD CK.v III 1M[ PRJS[ 

IFTU: 'NSWUIICi TMI: lIMUW Cl.E5'l10H 
'S'· STIPS CUIIItUfT FUCTIOH ~ I"IIOP"fS FOR ~ CQI.wCI 

I'ICTIYE III S\.IIWI'I. ICS$AQ[ UTRllYfL USEIt lOG. 
I£U' lItO INFtJII'f'TlOH MIJI1 SVSTt.ll. 

",. 1'fIJ5ES lItO flUC16 2 "I" TO ST\.O¥ SCII[Dt TO COItlU 
I4IT _ 0NI'IC1P. I'ICTlYf II£M ' S' IS 

' II ' U§[1I CK.V III IU..TlfIU ICSSIU UfllM'II... St(11'S 11€ 
III:SSIU: OIIJIDnlY PflIII1IICi • IXl£S IfIU)ll'IttlY 10 lI<I[ 

lEX"! rt:SSfIQ[ I~ 5I:CI.OCl. 
tf)l[ TI€S[ IIIi£ \II'II'UI CFI5l IfILI'MAlI[TlarL a 'lJ6, 

101)1 totfTtICI.. a:us ' 

TO iItltf. I't( _Its 'oW I'l/Sl /O)IFY YO.Jt II 5. "lOll PROtJiN'I 
10 IMI1Ifl.lzt WIll4 I I" ONI'ICTtItS ~ TO I'ICCO'T ~ TIIItfSfIIl 
flU ~ I'OSSltu ~U: tcU5. 1MIS CII>I I[ DIN rt l CRlING 
WU: TUIIII'tIOafIIIII 11110 rt:IGlY fl.(IIl WI"IM ta£ OR 1151\. ....a: lI<I[ 
FO..lOllUIl 0tfMj(S, IKN I'I..'OllO II ... __ ( 111 50. U5DtS " ILL noe> 
11 otJI'o'lII lOO TO IJ5l COlO TO I'W:t lK CH'KJ6, II£l\,IIM TO cos. 
,.. ;:J!(IIlt III J«)I 0 1St( flU WI1M 1''''])1511:. ) 
DfMl[ flU THE r OUDIIl1ll ~S 10 fXl(flll" 1M[ WI"( _ 

:lIb1 ~ tI. ~. 1I«U ~ •• 
,.,. • 0] '117 • X 
:5112 • U ,.. • ~ 
~.lI: "'·0] 5184-" _·u 
~·O] ,..·ct _." 

ItD'UIIlJt. ItO ~nlCi III """""I ts lUll, 'oW MT 0001 THE 
fOIa.It-eI .... MilliNG lI<I[ '0' IC[V. 1101 till. II£M OOEltIICi 

_1M "'('CIO<I c.. ___ 0 U __ ••• -...o:u ~ ._ ...... , " , 

f()ll "hi[ I'IIIIl(CTlCII If" lK ~Its usn. 

5 (UIfIIt'f If" ~ III sYSTnI) 
II 111..110:: 5UIIII'o' If" IESSIUS) 
II (!GI' 1I11M sYSTOI CI'OIIIlIIJO 
I (11f"C8R1I (J111101JT SYSTUI) 
, (PIOftCTD III:SSJU: 1IEtI1£YIl. ) 
o (0Tt«JI S'I51OI ftCN ....us) 
1 ( "IOII11IfITE COII€C1ICln 
" Cf"lllOnll6SIU I£TTII[ ..... ) 

l ( UlQ III ,II1II1'1111) 
[ (00llI III 1II:S5fIIQ[ ) 

It (1I£TII1£IoI[ IIlSSlUS) 
I[ (.ILl. II 16SAQ[) 

U (USDS UlQ ) 

II ( IU,.LS 0W«l[ ) 

Ii (_ Its 1 .... 0 ) 
C (DfIIClE VF 510111(1) 

rt:SSfIICl 1£TJ:1[Yfl. IS OOUlD US11CI 1M[ ' It · ~ 'oW WILL 
IE IISI(lJ) IF 'lUI WI~ 5lUCTIYf II[TIII£YIl. fIlS III M ~, 
M&O:llC1 V£S 1I1Ll. fU.OoI 'oW 10 sa CK.V M rt:SSFIES 114101 
IUl '¥O.II S£MC)t CIIIlDIII llI.att4 1I:Cl.l.M 1U..1IfU. 1t£IR1E¥1l. 
IN) 5lUC11Yf 1U..1IfU. iItlU l[YIIiL 'oW 1I1 Ll. .. I'I5\IBI Fe. '1£ 
STIIIIITIICi IKI OIlI NG I€SSI'U IUWD:5. 1MIS fl.UII5 'IW TO 
Ii£tIIM lilt 5I:MOI1II SPlClrtt IIIIIU If" rt:SSI!CLS. IIlnlNG c.nt 
FOIl STAR,,1Ci rt:S$IIU. I() DlfllA.lS ' 0 lK ,"1_ 11Ci If" THE rtl.£ 
,.. fUI M lJelllll'6SlU II) WIlA.'S ' 0 lK [JCI1f" lK flU. 
If 'oW I'MSIoU III (CIt c.nt ) 10 M 1U..1IfIU iItlUlMl. 1II.lS1I(JI 
'oW WI LL .. IN SINCU It(fll[Yfl. tClO[ '1£ 5YS1OI Will 1t£IRI£IoI[ 
uo; 1£S"".JOIIlI: II!':; YOU onu: "1M; ~ lilT ntt OCI or " ..... T1U'U 
11:.,.1[ ..... YOJ IR[ II:~ TD SINCU II£f'ttIE¥ll. lUI(. '0 RE TlIIN 
TD COft'IC !'ODE MIT til. 

~5fIO[ lNTlN IS IIICCOW'I. ISKD 111111 THE ' E' CCJnIMI "hilS 
FUCTIOti IS sn.r 1'MIII'1I1Ci 'lUI" flUDMlD 15 lIHlS OF 51 
~l[1tS (AtI4 M (If,.V COtI"lItCl. au.S II:COCIIIZll> IN rt:SSAC£ 
TlXT DflRY I'll( 

CCItTlIa.. 'N' - ( U rT MR(JW ) IIIIIiX5f1IC[ IIfCI DUll[ .. " .. ,"" 
CCItTlIa.. ' I ' - (11100 1'IRIDi) TII85 RIOO IN 8 5Pf'C( 

,......." 
totfTtICI.. ' X' - (~lrT un MR(II ) lJEl..[1(S t HE: DflII!:!: 

U .. 

s..-... 15 [IIT £iItlO USIICi THE ' 5 ' r::owtcl 'oW WILL II[ fIISI([O 

" 'oW WISH" S£l[ClIYE sr....-.. NtSI01NG V£S TO THIS 
MILL fU(W 'oW ' 0 stt " ~ If" (If,.V lK rt:SSAClES If4 ltM rt:£t 

Adventure 
International 

Proudly Annou nces 

GA LACTIC EMPIRE 
by Ooug Carlston 

(For The TAS-BO Level 2 16K) 

Beyond all Star Trek programs! This real time 
simulation pits you and your puny fleet against 
an entire galaxy. Traveling at sublight speeds, 
assisted by your executive officers you must 
carve out a Galact ic Empire. As system after 
system is conquered you'll add to your growing 
fleet , but be careful to plan far enough in ad· 
vance or ships and supplies may not reach you 
in time and populat ions may revolt! You'll have 
1 ()(X) years to accomplish your missi on, but be, 
warned , few mortals are able to outlive a mi llen
ium! 

Ava ilable now for $14.95 from the company 
that brought you Adventures. Write for free 
flyer or ask for it at your local computer dealer. 

Adventure International ... " 
Box 3435 

longwood, FI32750 
Visa/Me orders, call (305) 862-6917 
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YIUI SEMQI CIIIITOU\ F~ ~ IF YOJ IftIT II ~ CE 
flU. Tl€ ~ POlI'lIltlNG TO Tl€ lJtS-tL YOJ IO.U SEMQI Tl€ 

number to ttle NULLS question. 
you force the bulletin board 
system to send null bytes (00 

hex) while your printer is ex· 
ecutlng a return. 

mIDI!) FInD Fill Tl€ STRING '~'. IF YW DO MOT II'IIIT TO 
5(fIIOI Tl€ Fl U T\£II NI5I€II ' 11' DR JUST tit. 1M IOTlI 5a£CTIYE 
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Uaing the Buletln B08rd 

1. ootR THE IIlC'l.UfI: 5I.IWWrY WIUI COtfIC) 's' 
Ttle bulletin board now prints 

a greeting and asks you your 
name. Use your given name; ifs 
important. Many 01 the bulletin 
boards scan the name Inputted 
and compare 1110 lhe TO field 01 

messages In the system. The 
board Indicates to the person 
signing on that there Is a 
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message lor him awaiting 
retrieval. Signing on as "KlEM 
CAOIODlEHOPPEA" deteats 
the whole purpose 01 bulletin 
board systems. 

Ooce yoo lellthe system whO 
you are, you can access the 
various lunctiOns 01 that par. 
~cula r system. A summary of 
lunct lons lor the Foru m·80 
bulletin board sy!lems Is given 
In Tsble 3. 

11. alter call1f11l the system, 
yo u get lo!! , preu your 
AETURN key several times to 
get back to the FUNCTION 
mode. Then enter an H lor 
HELP! This lunclion explains 
hoW to usettle system. II you are 
totally lost, enter a T or G or 
EXIT. while in the FUNCTiON 
mode. and the bul letin board 
system will disconnect. 

Do not hang up on a bulletin 
board sysrltm! Allhough the 
soltware Is. in many cases. wr it, 
ten to handle the user who just 
hangs up, hanglf11l up coutd 
cause a system crash putting n 
QU I 01 &efVICe l or many other 
users! 

In c losing, II you have any 
problems communicatiL1g with a 
bulletin board system, consult 
your local computer Club, bul· 
letin board SYSOP or computer 
store. AU these sources are will
if11l to help you. 

I would like 10 thank Bill 
Abney lor inlormation he prO'lid, 
ed about Forum 80. t am thank· 
lui to Hank Oamm and the guys 
at the Kansas City Radio Shack 
COmputer Center lor their sup
port, . 

-..om 
In the last couple of weeks, 

there has been a ! ubstantial lm
provement in the Forum 80 soli· 
ware. By the time this artiCle is 
published. many Forum 80 sys· 
lems will be using this new solt· 
ware. Readers can now obtain a 
Forum 80 3.0 Uu" Guide • 
which describes in detail hoW to 
use the Forum 80 to the best ad· 
vantage, by sending a SASE 
with at least 30 cents postage 
aUbed thereto to: 

3,0 Users Guide 
Forum 80 Headquarters 
7600 E. 48lh St. Terrace 
Kansas City. 101064129 
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)0 flVI Sluer •• u PlINT DENSITIES 
0 ... " . ,'.b • .,Ir .. ,"" 10 1 In to 22/ .... (opp, •• i",.,. ) 

'M' c .... ,."" "', ..... i ... ' ...... 
)0 twO WillS TO ,IINUIt CIRCUIT 10AI0 

K IT - S59 
clo . .... r "'."., oul •• + 

ASSEMBLED - $89 
, ... ,ido",", .del . " 

t HE H"'IOWAI( COM'ANY ... 2'" 
5 60 1 I'lNN AVE "23 

'ITlSIUIGH, , ... 1$206 

' nS -10° r.,il, ••• d , •• domo. k.1 the TOlld, Co.p . 

Space battle game with three 
dimensional vllewlng screen. 

graphics &.. sound. 
The ultlma'le In space 
!>anle gamc~ for the 

Lcvc l1l 48K disk only . 
RequireS one d isk and 

Is self loading. 

Money and cash orders sent 
out the s.ame d.Jy. 

Fantastle Sof'UHlre 
3305 W. Spring ML Rd . 

Suile 49 ,..22. 
Las Vegas NV 89 ' OZ 

LOWER CASE & GRAPHIC 
SYMBOLS GENERATOR KIT 

FOR TRS-80'· CG 16 $94.50 

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

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

SOFTWARE CPUtm -... -..... --... .,.. $ofIlIo-,.m.<a_ '" lNi, ... _.ntvo_ .. _.EIIII. ... _ 
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MSC. _ ..... I'(T _ . ... ISC·_ """" 
' .. l...rITll$. • . rae __ .... u'.., 
... ~ ___ .. rae. nTU'. s..r STU' 
.tIIIMoI ITlI$ • . rae_ ... u o II.., 

• • • • • • • • • • • • • • 
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SEPARATOR FOR DISK USERS. 
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l[ll'S SOCo<£T ."0 " . 5 OOA." 1 .... 0"011"01(5 TO 
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'-.o.So '~.O(""""""oo , ..... I)¥CCU 

F'orYour 

TRS-
80· 

IIUAl IlI SK·J2 K 
HUSINl::SS SYSTEM 

QUALITY 

DTI 
PAYROLL 

No. 410 

DATA TRAIN 'S many yean 
of small busincss computeT" 
uper;ence in Iccountin, pro· 
pm products brings to your 
business III or the qlUlli ty fu· 
turH , functions. SCfHn dis· 
plays, stlndard reports, user 
daitned reports I nd OpcratOf 
reference manuel, ; allowin, 
you Co efficiently manlF the 
payroll of your company. 

• SO employtcS pa' mini~isk. . 
• Runs in I II stiCH. 
• You maintain the PIR pro

duct without proanmin,. 
.F~JlibR .easy to usc. 
• No maintenence fees. 

PHONE 

$235 • 
I'todllt:i Info" 
1,iN'ngIOrdcr 
f'urm. 

f'ROM .. ... 

(503) 476-1467 __ 
140 N.W. 6th STREET. SUITE 3 
GRANTS PASS: OREGON 91526 

Available Soon-
• Gennal Laip Accountin. 
• Accounls PlYlbLc 
• Accounu Re«ivabk 
• Fixed Assel Accountin, 

.."~,, Rl4io 511«".0, .. T."/Ir co,p. 

flO Microcompullng. MI ~ IWJO • 1" 



UTILITY 

Got a fast BO? Use these 
modifications to speed up your DOS. 

FASTDOS 

Maynard B. N~. Ph,O. IM".,,. CoIumoos Dmlion 
505 King A venue 
Columbus. OH 43201 

The "UilUlIl 1979 Issue 01 
Mletocompul ing (page 138) 

carried an art icle describing • 
simple mod llicallon which 
speeds up the TRS-80 by 50 per
cent. ' HOweYef, the IlSler clock 
spHCI, 2.66 MHz. pt'O¥ided by 

Ihl, mocIiHcalion is Incompat i
ble wllh TRSOOS, the disk 
operat ing system soltware for 
the TRS-80. 

The problem 'a thlllhe floppy 
disk controller ch ip requ ires a 
()elay 01 I' least 20 microsec

onds .I'er an Instl'lJCllon Is~· 
ed Into the comlnllnct register 
before the statuI register con-

. n. ..... ....neft.....,;f'aotoon . _ ... 
\>rely .. t .. !........,. s.~c ... t",." one 
~ 10 IN _ (ItI _ <Ihoc1G11 

_ "".,.,..., 10""" t..." ffooQtwIt". 
.... _ 10"0 _ ",,",,-.g.1oI1s 
....... ___ "*~o.... '" 

• ...,." ... __ lIcMion, lfoe-.l 

io _ _ "' _ .... Trww a .... 
TAS.D 11 ~ _ Ifoe ~ ... -_ ... --..., .. 

tal". ••• 11d I 'alus word. At 2.«16 
MHI: lhe Iyslem softwalll pro
.Ides only abo\Jl 15 mlcrOHe
ondsdela.,.. 

TRSDOS 2.2 or 2.3 can op
erl te _, the regular speed of the 
TR~ (1 .77 MHz clock rate) IS 
_II ... t the taster speed wllh 

certain chanpes. Two system 
modules require modification, 
the bootstrap ~ (BOOT). 

and the rnldeol system module 
(SYSO>. TRSOOS contains no 
prootlslons for these software 
modu lc atlona . Howe",r, a 
monitor sYltem tor the TRS.al, 
ASM·2D, anows alteration of 
TRSOOS. ASM·20 Is a"aitabl, 
from Small Systems Sollware, 
Newbury Park, CA. Any system 
that permlta diSk modifications 
without regard lor the protec' 
tion statu. 01 the mocIulescould 
t. used. 

Following the In.tructlons, 
pro,, 'ded w i th the ASM ·2D 
monitor Io.ci a copy 01 RSM-2D 
on )'OUr TRSOOS disk and ex· 
ecule II. yO\! ca.n also to.o RSM· 
2D and execute II dlreclly Irom 
lhe ASM disk and then the 
TASOOS dlskelte c.n be in

serted Into ttle drive. RSM·2D 
will operate onty al t .n 114Hz. 

lOOT ModItlc.lition (Sedor 0) 

La.d BOOT with RSM's load 

COfI'II'NInd at.ooreS-S 5000: 
None 01 the other system 

modules (SYSI to SYS6) Include 
any disk 110 and consequently 
do not requ ire any changes. 

l 0 5000 11800T Is '" s":1 ... Q 

~ .. ~ -,-~, " " 

How_, two system ..,t ilities, 
BACKUP and FORMAT wilt not 
operate 1.1 the laslef clock 
speed. So 'aI, I ha'o'e not been 
abll 10 mocIUy them &fitn when 

... F5 f"USH IICI CO !CO!CALL 42FII 

"'" F,!pop IC) ~ - F5 1P\J8H Bq ~ - FI~1Cl .. -.. , ~ -r .",. ... ~ "E" " .. , .., "..," .. 
"" .. -or """ .. , " 4 T . ," .. ~~ .. , """ .. ~ ... fi T "'--. ... ~ .. - w r - 41 "t1" ~~ - ",-.-- ~ .~ ... ~ 'E' ..-ar .," ~ -~ " ..... '" ... ~~ O1I(l.OB.catJ ... ", -or .. .. , ~~ 10 1OJ1\IZ .. Z1 .. , oo -ar " ... ''0-- Cl1POP IICJ .., 

" CII (RET) 

FItwoIIW'. -..I" II .. f1'IOOil..clllOOT _ 10 "" ","", ",'ng I!SM', __ , 

1 050001 



InMJ1lng delays where appaf· lolindlhekey~append-Io.~ mak· 

enUy needed. I would appreciate Ing these lout lnes operate allhe 
heaflng I,om anyone Ihat Is able lasl81 ctock speed. 

l o.d SYSO ,n'o .......o<v at ~ w .. "'" RSM·.'_ ............... , 

1.1 .. _S', EOIl c_ to ......"IV 
lOCallon, "'::_00"0 10 Ta".. 2. 

~ .. --51EC ' C 
$I EO " ~'U " 5'EF " 5' ~ O " 51F1 " 5'F2 " 5'FJ " 

_.-
Fl tOl)lOet.., s.bOU'''''1 
Q ,PUSHeq 
ot; ,lO B. ,OtI, 
" ,O ,OJ NZ $_21 

" Cl ,POP ICi 
C8lREl ) 

S29J ~1PU5H9Cl CD(CAll ~!)Fll 

~ C ' (POP IICI F] 
~ C5 (PUSH 8C1 .S 
$2IIIS F](OII QtPUSH IICI 
W",. ' ... mod,'..., c",," I>a1:k '0 II' ..... .. ,'h RSM·' ..... .;oo:nm&n<I: 

1 5~IS 

rsole 2. SVSO Modifies/ion (5«tCNS 5- 19). 

TRS·Soe CP/M. & CBASICO 
BUSINESS SOFfWARE 
LOW-COST I'IOD II DISK U"""SiOrt .. . _It. 6'0.000 io)'teoI ..... wItIo 000' 

C" IIII . .. ......... , otII1a fut ........ 

Find out why ours is the Better Buaine-. Buyl 
Model II CP/M (rei . 2 .0). . . $250.00 
Modell CP/M (re. 1.5) . . . . . . . . . 150.00 
CBASIC . . .. . .. . .. 95.00 

APH (AutorMted Patient History) . ..... 115.00 
RESIDENTIAL PROPERTY ANALYSIS 

system ....... , ........ . . . . . . . .... 300.00 
MAGIC WAND- Word Processor .... 400.00 
RMCOBOL- (Z80 code) . . .. 750.00 

Osborne [, Assoc. CBASIC source programs-
O[,A P.yroll wlCost Accounting ..... $250.00 
O['A Aceta. Rec::./Aceta. P.y.ble ... 250.00 
O[,A Gene,.1 Ledger wlCash Joumlli. 250.00 
O[,A CBASIC books for above (each) .... 20.00 

Send 30( SASE for CP/M Users Group software 
list [, free "CP/M Primer". 

· ~ ..... ..... ,~.-.. -~----- .. · .. , .... ... ---..• -.-.. ~ . ' ' '-' '' · ' .... , .. _--.. _ .... __ .. ' ..... 
· .... "-..• -.. ,, ..... - ~. · , .. ~ ... _ ... --... ' ~~. -' ~~ -

AUTHORIZED 

10% 
DISCOUNT 

Off 
List 

64K 1 Dl"ive 
1l499.oo 

No Ta)(es on Out Of 
Stale Shipments 

In lOlediate Shipment 
From Stock . 

.. AMdw~ _ _ _ IfS1 

COMPUTER SPECIALISTS 

Popular 16K level II System .. . . .. . ... $ m .oo 
26·1145RS·2J28oard ........ . . . . .. . . . 14.00 
26· 11.40 "0" K Interface 
26·1160 Mini Disk . 

.......... . 25.4.00 

26·1171 Telephone Modem . ...... . . .. . 
fast 100 CPS Cen1ronics 730 Printer . 
Highly Reliable lobo 51/ .. " Drives .... 
Versatile lobo Interface, 8" Drives 

424.00 
169.00 
7.50.00 
375.00 

and IMI Hard Dl"ives . Cilil For Prices 

MICRO MANAGEMENT SYSTEMS, INC. 
DOWNTOWN PLAZA SHOPPING CENTER 

115 C SECOND AVE. S.W. ...n 
CAIRO. GEORGIA 31728 

912 ·377·7120 

15% 
DISCOUNT 

Off 
List 

4K level II 
SS27.00 

Full Factory Warranty 
on All Items Sold. 

VISA, Master Charge 
and COO's, Add 3 ~ 

80 Mlcrocompullng. M.y 1980 • 115 



UTILITY 

Use this elegant program to help design 
video layouts and utilize them in your programs. 

Etch-A-Scrccn 
Jam.s K. Shf1Jm 
<f3IB Pathllnder A~n~ 
CMr-nne, WY 82001 

Though graphic dlllplllYs are 
one 01 the most Interestlrlg 

altr ibules 01 personal micro
compullng, producing them on 
• TRS-80 Irom scratch CIIn be an 
e~haustlng exercise In lrustra· 
tlon. 

Fi.-.t, you must plot the di. 
play on the planning wontllheet, 
construct equations for the 
proper 1oca1l0nl, lormulate the 
FOR·NEXT loops, write the pre> 
grim statements. Run them . . . 
Idjust them. Run tne program 
again •.. , .. dlust It. Run II once 
more ••• stili more reldJus t· 
ments ••. There'sOCII' be. bet· 
terwlyl 

There 1.1 Remember the chi~ 
dren's toy on which you drew 
piClUf. by turning knobs? With 
• lillie bit of elfort. WI CIIn c0n

struct • LeYei II BASIC program 
thll will do th.t .nd even more. 
It will give us real·lIme keyboard 
control of the grlphlcs lunc· 
tiona, let us mix text with graph

Ics. and save IHItternJ on tape 
lor recall .nd redisplay II Iny 
lime. 

Floor plans, circuit dl.grams, 
mapa-wh.tever you do thlt 
can use computer grlphlcs, can 
be done much mora ealny with 
the progrlm we are oolng to 
construct. 

The program Is dMded inlo 
lour major modules: dllwlrlg. 
talll, l ipe save and 'Ipe load. 
We'll complele one module I' a 
time, merging eact\ one witll tile 

previous ones. Finally, "'1' 11 c0n

dense the program 10 make It 
usable on a.K machine. 

1M Of.wlng Moell, ... 

le!'. write this program 10 
s imulate I cursor that the UHf 
can con trol limply with five 
keya: lhe 'Pllce Mf and the lour 
• trow •. As the curJ.Or moYflS In 
an ,flOW cllrect ion, W8 want to 
leave It aline behind to shoW ttt 
,r.11. The .pac. bar musl maY. 
the cursor w ithout drawing I 
line, and be able to erase I pt. 

vIou. llna. FInally, by using two 

.rrowa .t once, the cursor mull 
mo .... diagonally. 

The l ira, Irick I, 10 Input our 
program. The INKEYS function 
won' , cut It, ,Inee It only ac
c'pt, InP'Jt Irom I lingle kay .1 
• lime. What w. hi .... to remem· 
bef Is Ihllt the TRS-80 keybolird 
Is memory·mapped to the CPU. 
In 01t1er word., In. CPU "sees" 
the keyboard IS • section 01 
~ not at an 110 d$¥lc • . 
The memory map In the owner's 
mlnUIII, 1.lIs us that the CPU 
sees the key~tO ,cjd,.sses 
14336 to 15359 oeclmal. 

BASIC can .Iso .ccess these 
addresses, using' PEEK. 

II YOY tlJn Program 1 you can 

He wMl goes on In those mer1\-

Of)' aGdres_ as "8Ilous keys 
are depressed. 

The resultlrlg numbers don ', 
look much Uke ASCII , but don't 

worry .boII' that. The CPU gets 
ASCII by acannlrlg the keyboard 
in two dimensions Ind Interpret· 
Ing the flsulta. What we want III 
the raw da" In Ihe memory with· 
out the CPU's translllion 01 it. 
By using the 1'11'0 lines In Pro
gram 2, we'll ... what wa haV'8 

to wortl w ith. 
LooII at the labeled sample 

run. A unique number Is presenl 
In memory addr_s , .. 5QQO 88ch 
time an arrow key, lhe sINce 
bar, or Iny combination 01 two 
or three 01 these Is depreseecl . 
With a PEEK lollowed by Ippro
prlate decision statements, we 

1'10'11' hen lhe loundatlonsof our 
drawing module. (Notl: A.· 
though I used memory Iddress 
'4590. there' s nolhlng "lfy 
special .bout it. A number of 
othetswould serte equally well.) 

8ulkilng the DrIW Moduli 

Now we CIIn build tlledrlwlng 

module Itself, show" ellpancted 
In Program 3. Not too formld
Ibte looking, but very ellee1lve. 

Lel' l like a close look at II Ind 
lee how It ope,ales. 

We alan with I clear sereen In 
line 10. Line 20 lakes whlot .... er II 
in t4590 aod calls It B. We wlnl 
todoallttle checking 01 B lopr • 
.... nt lhe compuler Irom likIng 
Iny Iction If we gl"e It. str.nge 
command such as "1TlO"e tha 
cur$Or up I I"IcI clown ,Imuttan
IOIIsly." In addllion, II lhe slNca 
bar liorle la deprnied. _ want 
111'\1 20 10 ImlMCllltaty branch 
prOQflm execution to the step 
Ihat displays thl CUffent cursor 
location. 

II we mue it past these tesll, 
lines 25 thtough eo Check lor a 
depressed arrow, by testing In 
01 the posslbll "Ilues we fouod 
with Progflm 2. II an arrow key 
is deoressed, we Idjust our cur· 
SOt IOCltiOfl .ccord lngly. by 
changing Ihe values 01 X and Y. 
Since X title horizontal coordi· 
natel must till between 0 and 
121 Inc! Y (the YIfIIcaI coor· 
dlnltel must 1.11 between 0 and 
41. their "Ilues I,e Checked. til 
the end portion, 01 Ihese 11111. 

ments look • lillie odd, II is b&
ClUse I used Implied THEN 
statements quite a bl\.l 

1~ FOK 1=1 4JJ~ TO 1 5~3~ : ~"I~T I: PEE~'I) . ~:; X, 

IH4, 128 
144.... lb 
14440 tI 
144~l 1211 
14 4 ~6 If 
l U6Ii! 128 
144&4 If 

14441 
14 4 4 5 
14449 
144 53 
144 51 
lU 6 1 

'" 16 

• 128 
1 

•• 

1444Z 
14 44 0 
144:'11 
14454 
14458 
14416 2 

• 32 
16 
12. 
128 

• 

14443 
1444 ( 
144 S 1 
'445 5 
144 S':i 
14463 

, 
32 
10 
120 ", 
6' 

Program T. In this sample run. the five--digil numbers are the memory addresses and me smallet 
"umbers tMlIl 10 Ihem lire Ihe conlMlS of ,.ch .ddress. Th, numo~fS wltl'~ pul inlO Ih0SI sd· 
dress.s oy randomly pressing k.ys durin(1/h. run. 

ttl • flO M/crocomputlng, "'ay INO 



The updllted cur.or iocatiofl 

Is d'-P/.I)'tld with IA". 70. St.t. 
ment 80 tnan checkl tIM! ..,.ce 
ber.ltltlsdwpo .... , .. ...,1 •• 
Ihort dMly 1009 to give ttle cur· 
kit tlfnl to Ihow us ..... 11 Is, 
tnan turn ttle cur.or oN. UnI to 
1'II9M1. the ...,tlre module. 

Let'. _ hoW this module op. 

hI i'1I 1'" ;>Uol ( l4$tl); 
21 60TO , . 

UP a lUIO. 
• I • 8 , I i 

00". 'lAO. 

•• 1 ... Entllf the .t.tements 
.nd RUN. The screen wi tt go 
blank.. PreIs ancI hold the ~ 
bar .and • spot In Itle upper left 

01 lhe sere«! wlU begin blinking. 
ThlI Is our cur.or In Its st.rtlng 
location. 

Now, wtllie hokiino the ~ 

bar, pteU ItId hold Itle rlghl .r· 

'6 " 16 " Ii Ii 16 Hi Ii 16 

1116"1 URO I 
6. , . , . i. ,. ,. . 1 ~I ' I i l 

lEF l .uo. 
Jl Jl II Jl II II II II II lZ 

SPICE 3411: 
U~ Il\l Il. 121 III II I l2 a I ~' III 121 

UP 1110 OO ~'" 
24 24 J I 2. 24 14 2. 24 2' 2. 

RI GtH ''''0 LEfl 
" ~ t 96 ~6 96 " ~6 96 ~6 96 

UP ""0 1116 .. 1 
U 12 12 11 H 1l 12 12 Il 12 

UP A<II O LEf! 
•• •• I' ,. It .t ., • • •• It 

OO.Jj ".0 ''', .. , 
•• 8. •• i. al I. ., •• •• \l. 

DO . .. '''0 LEfl 
.a •• , . .t ' i . , •• al '1 . , 

Ui> . 11r. SPaCE 
IJ6 136 I J6 136 13& 136 13i 1)6 1)6 I J' 

OO.Jj .1 111 i PJ CE 
U. I.. 1.. 144 144 I.. 144 144 ... '44 

~Hi"l .I IM Sp'C E 
liZ liJ I il 19l li l " 2 ' !il2 19Z "2 liZ 

LEfl .IIt1 SPICE 
1.11 'i, 1611 I" 161 161 1" '51 IS. 161 

UP '~D III'''' '1 1" SP i CE 2,. 2'~ li' 2.. 1.. 2.. 2" 2" 2.. l •• 

Ill' ."0 lH' .1 ' .. SPaCE 
h. IU I'. Iii 161 168 H.. 168 161 168 

001f. 'NO III {;III . I I M SPiCE 
2' " 2.1 lif t 2.. 2.. 21t1 2.. 2.. ZII 211 

DO . .. . ,,0 l~" ' 11" SPiCE 
I/o 116 "0 '" I I' " i 1'6 ' " 116 "6 

Progr.m 2. ThI, program w,tchll m.mory .dd,..u 14590 
declm.1 .nd shows us conrlnu.JI'I wh.t Is In thll /oc.tJon. 
Th.llbel./.II wh., kty. w_",.,,«1 during Nch portion 01 
lhe run. Fex inslance, UP AHD AIGHT WITH SPACE muns 
,h. t the up .rrow, In. right ,rrow, ,nd 'M,PlCft bar _re.1I 
dIp,..,,1CI .lmult.neou.l'I. 

OIlOROFOR 

SHMOBTXA 

TTERRIGCYPQGZIVJ8PCE8 

REE IOEASEEOSRPYTXIO III 

YlT IlG YROS 

8 JEl FEOA ZG 

ZOOIItK F SI A G 

OP"YJKLIIRIIECTVIHItAFH 

CRT' T 0 U' Z A X Z OJ E J T S 

GF JS ETIITYM'FJYlYC 

TTSCYItBCGIIBOOFItPO 

XIIO lERZ JXACHYRU 

, K 8 It Y U CliO C G L 0 " R I S Ell It C l TID III G U L Y I: 

ZIIHOUPI8lKACA P JJUK8 FlIP CIIE FQAFE 

HI T A Y C J G 111 H E T II II H A 0 Z Q J lOll ERe A SE T It 

H R S S K YC DG C 80AP TGT H T XTI'" l E I I RET Q 

ETIIIDlXIC8CYXOZHOPRYYY'RYAOIITOl 
flU ID(A 5([DS1" " 

Ita ... you O.M.ed your.l " lOOt, you bettu ... constder. Itor. 

I""" stff hippy .ublCrr"'n Ihl .. 1t you don't It_ ...... t you u. 

.'n''''. Thon art N;n p.-ogr_ for you r ns-U ..... 11 you 

..... to 60 to ge.t tt- I. aancI u' • 1 ... , sh. WE. Thet II 

.11 the,.. I. to It . Shopl.' "l'OU ... tl ["...., _th th .... '. I 

_ prCIIJr_ .... you ..... I ly 6on't _t to .1 .... ., of t'-I 

~ you Itop .... thlnlt .bout It the •• Ir' OIIly thr .. ....,. to 

.... 11. you .. loftw.r. lIiruy . 0... w.., II to .... It. the pr-o,r_ 

yournlt. Anoth ... w.y I, to purchl •• Protr_ . The ... U w.., 

I. to ha .... the ,rotr_ 'I ...... to you .... tM! Is J ust ..... , _ 

1r.40h.1 AI' rU:E ID£A SEEOS .r. our _ orl,11II1 protr_ 
.... __ t you 10 hi". t'- to ..... , ,_tt., .... './NII'd. 

S....:I .,our 1"11.1 "n SASE to : 

CECOo\T, Illc . ...u '0 .... .,,, Mot.cow, ID 8)'~) 

IBIIIATIP ATIWIA~ GEORGIA MAGNETICP 

noppy Dlshlll .. for 
DY CO_OiER liSi£ii 

8" Floppies only $3":. 
~DlOTS 

10 for '3.lIlI ea. • 110 for '3.40 ea. 

---""" ........ -.. -----~ 
5v4' Mlnl-tlopples only $2:: 

"I.H)R(OlOT5 

10 for '3.10 ea. • 110 lor '2.811 ea. 

SNCIPV SID, TV", a COllII'UTDII 
$"" ' ''''''''', """'.,,"""'-41'''' C ........... 

CAll TOLl.fREE 24 HRS. TO ORDER 
800-824-7888 
OPERATOR 814 -._I ......... 
CAlIRlRNIA ~2·nn .... ,._.1 .... or 

C.O.D • 

DC SIIfT1IaIIE & COMPUTER PRODUCTS 
POST OFFICE BOX 503 
SAN BRUNO, CALIF. !MG&& 

FDR INRlRMImDN 41S.34&-2387 

so Mleroeomputlng, M. y !NO • 117 



sam Sl'STEmS, me. 
Commit..,. S,-rvII'<!$ • Hi"cf'~'.m· • So l/IV,Ift' • Cutl~" llmg 

Professional Business Software 10 operate on 
TRS-80· computer 

• ISAM Accounting Package: · • 

- i\ccountS Payahle, Accounts Receivable, 
C{'llc'T3.1 Ledger with Cash Journal, I n
voicing :md Payroll 

Integrated Accounting System $42 5.00 

Separate Modules S 99 .00 
• (SAM Inventory Comrol $125 .00 
- Above Systems require 2 - 3 drive Systems. 
- Integrated System requires 3 - 4 d rive Systems. 
- Systems operate under NEWDOS by Apparal 

(not included) 

• Machine Language Disk Sort S 49 .95 

- ~Iuhiple Keys - Ascending. Descending 
Callable under Basic 

TO ORDER CALL: 

(617) 685-0 151 

e Tfadtmark of Tandy Corponliono 
.. Acrounlinl Pitk .. nOlavailabh: in 1M Stitt of California. 

TRS·80'-- CONDENSE 
'hi UIII .. '1 II BASIC 
C._,IIIII. UIIIIII" 

•• I11III11 1.3 I .. Anlll~ • • 

• Writ. BASIC program. II, Ollg lin.gll III'emlnl linea lor ell. 
of mlinten.ncl. 

• Writl BASIC program. will'l unlimi"d rlm.rII, Ind comment. 
to improve program 'I,d.bilily Ind dcx:umlntl,ion . . 

- AND STILL GET -
OPTIMUM use OF MeMORY - FASTf:R PROGRAM 
EXECUTlOfrt 

• COmp ...... progf'rna up to 70'lI0 01 o<igin,' .i,. 
• Improv •• '~KllliO(1 time by II milch II 3O"Jb 
• Cr., ' " multiple-lIlI,mlnt prog.em lin .. 
• BlInk comp, ... lon 
• R'",lrk ,lid comment d,I'tion 
• Renumber. GOTO. GOSUB. THEN, EL SE. Ind RESUME 

• '.'Im.nll whieh r,l,r,nel d,"'" lint numbe', 
• PLUS THESE NEW USER REQUESTED OPTIONS: 

· RI' lntion 01 10 .... numberld /t""rk ."tementl 
· Checkpoint I R .. tert Facil ities 
· Ph, •• 1 work 'il. 

.NII I $21.95 .NII II $24.95 
(Diskette) (Diskette) 

IITERIlATlOIlAL SOFTWARE ASSOCIATES 
P.O. III 14105 ,.,111 

0 ...... ,. 68124 

~~ ____ h~_'C_.~_'''~_' __ ~~ 
11' • 8Q Mlcrocomput lng, May 1980 

row and lhe cursor will move to 
the right. While the cursor IS 
moving, release Ihe space bar 
and a solid line will be drawn 10 

lhe right. 
E .. per iment by pressing all 0 1 

the arrows, both alone and In 
combination with Ihe space oar. 
Hold Ihe right arrow and Ihe 
down arrow depressed together. 
and you' ll draw aline diagonally 
down and to the right. 

To erase an unwanled line, 
just position Ihe cursor and 
move il in Ihe deSired direction 
while holding the space bar 
down. Much easier to use Ihan 
describe, Isn't It? 

With this module operating, 
we can draw whatSYflr we want 
without the trialS aoo tribula· 
tions 01 constructing equations 
and loops and putting them Into 
program statements. 

Experiment with lhe keyboard. 
While this module operates, cer· 
'aln oth9f keys also give US valid 
Input. For Instance, ,he W key 
sends the same signal 10 our 
memory address as tha space 
bal , and there ara sevelal olher 
duplications as well. 

The T ... , Program 

Now that we have OUI c0m

puter drawing pictures lor us, 
let's construct a module lor te .. t. 
The lext module allows us to 
display alphanumeric charac· 
ters on the scre8fl with our draw· 
Ing. With it we can add labels or 
captions . This may be a nano
trille mora Involved Ihlln Ihe pie
Ceedlng, SO heng on. 

Program 4 Is Ihe expanded 

' ~:':IGE lI "t: III 

listln-o of OUI tut module, along 
with Ihe two changes end one 
addition we have to make to lhe 
drawing module so they can 
work logelher. 

First, we need a deCiSion 
statement so the computer 
knows when to Slop drawing 
and stan displaying characters. 
We can use the INKEYS lunctlon 
lor Ihis. II you played with the 
keyboard while drawing, you 
found OUI we can't use W lor 
wllte. or T lor tex t or P for print. 
because all 01 lhose leiters put 
valid numbers into our memory 
address. Thafl why our new line 
15 now chocks to see If D lor 
"done drawing" is p.essed. II it 
II, we branch 10 te .. t. Since this 
line slides in a\ the very begin· 
nlng 01 drawing, we have 10 

change lines 20 and 90 to refer· 
ance 'he new line 15. 

We stan the text module by 
assigning values to the vari
ables we will usa In line 100. '" A" 

will be the screen memory ad· 
dress used lor our cursor loca· 
tlon. II you look again al the 
memory map. you'lI see Ihat 
memory addresses 15360 
through 16383 conlrot screen 
display locations 0 Ihrough 
1023, with 15360 being the upper 
lelt corner. We assign the value 
01 191 to variable C. This Is the 
code lIumber lor a full graphics 
block and we will be using it as 
our tUI cursor. 

Now comes the meat 01 Iha 
modula. Lille 110 takes what· 
SYfIr is currantly being displayed 
al screen locatloll A and saves 
Ihat character's code number as 
variable D, than replaces It with 

1;, ~ lEI~ !l511 I DIM SH IS ) : CLS 

C ~~ H&E LI,,£ U. 
IJ~ d J ~ I .. ~tH' IF:I ' ~·- I "E" l ~tI •• • 

lo iJO II ~£S Ul r .. ~uVG ti itS 
I f~i:'I'I~E""'U' . .. GO I Il IEXT ~OIl Il~E 
If,,':·S'I r.~I\I Z"fI;- .u .. 11 10 Sl~E RIlU lI!-I£ 
' f~ S&' l ' II'IE!<I ~"~;- ... &0 10 LO~!) ~ OU Tl " E 
6(' 10 1I~ :" '" !.I;ICC£~119LE- 1 RT 1011"1 

('LD U IIE Ill! .; f CO IOO ES I ~~ 

US u1 5 JU: C: I:I\ 

OLD lihf 1n ~ .CO"ES 19 ~ 
l':I iJ o.iU I O II~ 

Example I . Tflese are tha changes wa nef!d to m,ka 10 our 
growing program $0 that wa can add the tapti sav, and load 
modules. 



our text cursor. We want to sa .... 
Dsowecan reconstruct oordls
play when we movethecursor to 
e new location. 

Line 120 checM tor a p(essed 
key. It there are none, we blink 
the curSOf to show us where It Is 

and then check a~ ln lor a key· 

"' .... 
II a key has been pressed, we 

go to line 125, which gives us the 
ASCII code lor that kay and as· 
signs It variable B. 

Line 140 Is our escape hatch 
Irom the texl module. If the key 
we p(essed was ENTER. our dis· 
play is restored to ilS original 
form by returning 0 to location A 
and we are returned to drawing. 

If not, line 140 checks for s 
pressed alphanumeric by exam
Ining the ASCII .. alue. II so, il is 
displayed at lhecurso(s currenl 
position and the CUfSOf is ad· 
'lanced by adding 1 to A. At the 
end 01 the tine, we make sure 
that the "alueol A remains witl"\. 
in the permissible limits so we 
don·t go POKE ~here we 
shouldn·t. 

Linas ,.5 through 180 Check 
lor an arrow key. If a right or left 
arrow was pressed . we adjust 
the .. alue of A by 1 to move hor~ 
zontally on the same line. For 
the up and down arrows, we use 
an adjustment 0164, 10 mo .. e us 
In a .. ertlcal Une. 

Alter each use of an arrow 
key, we must ensura that the val· 
ue ot A is stili within the limits, 
and we replace the character we 
took. oul 01 that location to dis· 
play oor curSOf. This wsy. we 
a't'(lid leaving a trail 01 cteelI1.lC· 
t lOfl acroat the e.cre~m. 

The Return Trip 

Finally, line 200 sends us 
back to the beginning 01 the 
module to repeal the process. 

Like the drawing module. this 
portion 01 our program Is much 
more easily used than ex· 
plalned. Once the two modules 
have been combined, draw yoor· 
sell a plclure. After you 're done, 
tap the 0 to lall the <:OfTlpuler. A 
large block otllght will appear In 
the upper lalt corner 01 the 
screen and blink. 

Now. use the arrow keys to 
move the cursor to the desired 
location on the scrHn. Because 
we are USing INKEV$, each sepa· 
rate key press moves the cursor 

!I IlE a ••• I~S·j , - EIC"· ' *)CflH II · ~" 1~1~ It! J . ~' SK~U • ••• 
I, !,;li 
h IIEII • • • Ui" 00 .... Oil LEfI ,1111 .. 1 lO&fl .. ( 1I Ut( 1/I~ l llO 

hi IIfli ••• S;o ' CE ilHI ALO"E JUII;>S 10 ~U~SO" H I CKEN •• • 
l , iI - "EfA, u~n)' l f ,., 011 Il'H O~ d:\liI I .. EII 2' i:lSe If "~ llB I .. t~ " 
1S ilEIi • •• CtofC .. fOil UP '""0 . ... 
:U If ,,'Ii 0$1 S-HI OR ._U 0<1 iI' I)' O~ 8a l t a Oi 11_20111 fO , -1<lf l <" 10 ' 
J~ ioIe ll • •• CH(C .. foa 00.,.. &RICO, 
e, If ,t.,. Oil j ... . 011 •• u 011 S- '''' 011 "_,,, 011 "~2" '.!"lIf , .. I rot ; 
( :. IIE~ ••• C"EC~ FOR UF' ' 11110 e ••• 
~. If il a Jl 0;'- "' . .. , OR "'U 011 !)"b~ 0" II -"d OM -t:'/b • • • -I ' lf . <It J " 
~) flE Ii • • • CKEC .. filol 11 1(;/1 ' I II~O . . .. lit' If 1I_' t O~ .. _/l 011 11_" 011 .-192 01111-(" 011 B_H8 .-~·I'I. HIH HI" 
" Sfl (1 . 1) 
I:. ilE" If V .CE ,Uk OE"~h~<O. t~ I SE 

II . If .~.!t fOol ' .0. 1 ' 0 U III£III~i >U 'I.!) 
~ , &UIU t . 

Program 3. EICpBndea listing of our drawing module. 

ADO 1I1'1£ l~ 

h If j U[ " · 0 " rMEII tt. 

C,,'''Gi: LI lli ;;' (, 
~. :' ~H~( USg. )1 IF d'. Oil 8,2' 011 ~ . j6 O'EII I~ ELSE If 8 *H. I /lf. " 

CKI~GE 1I11f. H 
H 'OI i,)l~ 

L I S1 HoG FOil :..Itll'.. 1I00Ul( 

IIU ~ PUI OF "~Oli . ' OOS IElI • • • 
••• ~(1 VUIUL( v&luES • • • 

l ot' • • I:>J' ot C*I~I 

l iI !t ,0.£11 SAV E CUARE'" &AH"ICS C .. &lU ClEk 
'" 0* o'f(lI( ' )'PO Ol ( I. e 
11) ~E" ••• 6EI "Er fflOOl "El90l~0 ' liD fllC"ER CUII$O .. 
I~. H' J~~EnilF 5' . '. POOlE . ' Jll FO~ 1' 1 10 h i II f ll l POOlE h OI aOlo I h 
l i J ~E" 6E 1 Ii i VHIIE ••• 
I~:> ""S~(,," 
I~' Hfll ... If C. fl. -- ~tl. 10 ON U 1/1G • • • 
IJ' IF tj. IJ ~O"E 1 .0'&011,1 IS 
Il:. Kt l • • • cllEe .. FOk Al ~"1 e~ II' l el£~ •• • 
U, If II >~I ... 0 II <~I ~Q"e " "ua,.l l1f I > 16JaJ l ohll .l 
Ih ~E. • •• CItl;C" FOA lfft ultO ••• • 
I,.. If II'. "U"E hO: '_'_ I' If I <I~l" ,.1516. 
I :' ~ ~E .. • •• CHfCIl FO~ fl l &"1 I ~/I O • ••• 
1., If II'~ ;'O,'IE h il l . . .. 11 I F I .li3'3 ' al i)') 
II.S ~(R • •• C~EC " fO~ 00. 11 UIIO ' •• _ 
I, . I ~ ,,'1, '>0,,( 1 ,0 " -"U' IF , ~1'1U ,.,-" 
1/:> ~f " • •• Clift" fO~ UP ' lI ol0 •• •• 
I", IF ~%'1 1 ~ ,) ~e I, D: '* 1 -01 1 If. <153.1 •• • •• 1 
~ " &01(1 I" . ... 00 11 '& ' 1" ••• 

PrCJgr,m". The lOP three program lines are lhe changes n_nary 10 in 'Mace the telClandd".",. 
ing mO<1ules. The lUI mO<1ule ifself Is /fs led In eICp.andea form btllow them. 

one step. Notice that you can 
f1"IOYe lhe CUI"$Of right through lhe 
pattern on the screen without 
damage. In addition. since the 
scr8MI display is contro lled by a 
slngie blockot memory, we have 
automatic "wrap-around" trom 
one line tothe next. moving both 
right and left . 

After the cursor appears 
where It's desired, simply type In 

your label or message. The ttll· 
ters or numbers will be placed in 

the cursor's position, and the 
cursor will mo¥e right one 
space. The c.pUons on the 
screen will be unaffected by the 
cursor's lliO~elll8nt , so to re
place something, Just repoSItlOfl 

the cursor and type ovar It. To 
erase, Pf»itlon the curSOf and 
hit the &pa.ce bIor. 

Notice that characters will 

erase p!)f1\ons 01 oor pattern at 
times. That Is why we used a full 
graphics block as our curSOf. 

The block delineates each char· 
acter location's boundary so we 
ean 188 what we are going to 
erese prior to acluelly doing so. 

Make a mistake? Erase s0me

thing you didn't want er.sed? 
No problem. 

H II ENTER and you will be re
turned to drawing so you can 
tooch up Of change the display. 
In tact, you can altelnate at will 
between drawing end lellt by us
(ng the D and ENTER keys. 
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RfM ••• SI~E O~ 'ipE ••• 
REM ••• CU ~STRUC T IM E S' M I ~& S ••• 
FOil I. ~ 10 15 HO)' '. , II Exl •••• ~tl ~~~ I HE SI~11I5S 
FUk I ~ if 10 I !> • WE'll lOOP 
FOil J . -. III S.l· ••• HO~ll t OOl' 
SI (I) • 5 1(1 ) • Crlk${ PEt "' ( 1536~ 'I ' ~"J » • ••• 100S ~ElT :IO ~ 
pU~E l SJS~'I · b"J.' 2 '_ ... SilO , ' HE RE ~ E UI~ 
"E XI J . I . ... CtOSE IHE lOllI'S 
iiE ~ ••• 100 ISIE RI S~S ... 
FUii I 6 I~ 1~ 
~ ' ( I ) ~ . '. SI(I ) ' ." 
~fXl 

'(t: ~ ... Pll l lol IHE "1101011'15 ... 
Ct S , ~R I ~I CHR' (ll) 
I'llI'll " tOlD CIHElIE , 1'0$ 1111111 Ul'~' 

PilI .. ' , !'"I~ I · OE "lIt •• ' IIECOAO' UIO '!'LU ' ... EI S · 
i'~I ~I' PIIIN' : "R I"":P~I"T: I ~PUI ' ~~ESS 'E"!E II ' 'H E ~ REIO Y'; l 
1' "1" , ' -rfCOIIOI " G" 
r1~ ~ ... Pil I S 'AI~6S ~ II UP~ ... 
p~I"1 '-Io !o l (~) .Si ( n ' H (l ) ""I '" .-IoSI(J ) . SH' ) . SI (5) 
i'1I 1~ 1 '- hSt(~)O SH /) . S l( 8 ) 

~ R I ~ I '-" ~ ' (9).Sl(U).S'(1 11 
PR lo;l , -h;${ Il).51( 13) . 51( Ul 
PIII~l .- Jo SH h ) 
GUIe. b/~ • •• ~f O I S,.t ., PI 1l EIIN' REIUO/ ~ 10 OIl " I~~ 

Progrsm 5. Expanded listing 01 our seve module. 

5 •• RE " ••• tOlD FAOII IlpE ... 
5 U REII ... plIlI'IT THE pAO",pTS ••• 
SlY CtS 1 PAl .. , CHII I (ll) 
Slf PH I I'IT 'LOl O CASSETIE IND 1'0511 1011 THE' 
348 PAII'I T 1 1"1111'11 ' OEPIIESS 'PUT' IIET" 
55. P AI NT'PHltI " PA I""' I NpUT' I'AE$S 'EN TE R . '1E" REAOT·:l 
5S1 PR i ll' "t o.OltlG" 
~f' AE II ••• 8ll l'l1i THE STRINGS ••• 
Sill FOil I • I ' 0 TS 
591 U( I ) ~ o. 

S" NEXT _ ••• ti ll . REI D IHE ' .PE ... 
SI. INPUT ,- I . SI(I) . $I( 1) . St (ll 
62. I~PUT . -' . S' ( J) , SI(4 1. SI (S) 
63. l /jplII .- hSs( 6) . $H I) . SH~) 
6" I .. pur ,-IoSS (J) . SJ(111 ) . SH1 1) 
.. 51 r.~PUl . -I , SI( u)'s t( 13 ) , SI ( H ) 
6G~ INPUI .- lo SS( 15 ) 
66 5 'IEII ••• au AI D OF ' ST(-rIS Il ~ ... 
61. FOR I ~ 10 IS 
611 SUI) = "Ol( SI( I) . l .U ) 
Ji9. ~EXI 
In REII ••• OIS?l H 1ST T~ LIlli:'; ... 
liS CLS 
IU FORI=4!O ,. 
12. PR I I'I ' SI(I) ; 
131 tlU T 
IU tlEII PAir:! 1S T tJ CIO N Uf lHT 
IS,. 1'11 1101 LEfts( SS(15 ) 'SJ ); 
16. kEt! ... SilO . t l ST ':: N~ ... 
III PO"'E 16l83 . Ise ( IIIGtlU ( SS(I~) . I J) 
1 81 GOlD IS ~ ... REIURN 10 Ck' .II'IG 

Progrem 6. EKpanded listing 01 our loaa module. 

Once your paltern Is c0m

plete and labeled, just toggle 
your screen printer for a hard 
copy of your graph of monthly 
sales or your picture of a clown. 

Tape Cont*ratlons 

Now that we have ttle drawlng 
and text modules making pretty 
pictures for us, we have to have 

some wayol saving them. Wedo 
have a method of saving data on 
I8pe, bul problems arise using 
the PRINTI statement the e8sy 
way: 

10 FOR I. I~ TO 1e.:J83 
:10 PI'IIKl ' _I. PEEK (II 
3Q NOO I 

ThiS program does Indeed 
work, but If you decide to try It, I 
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have to suggest usi ng a 
Ioooooong eas&ette, because It 
will take betwll8fl60 and 70 min
utes to output all of the screen 
data. 

The tape 1/0 format causes 
delays. Each separate PRINT. 
statement must turn on the cas· 
sette recorder, output a carrier 
tone and add a string of 128 

leadeJ bytes to a syneh byte 

prior to actually transmitting the 
data called. each p<lnl Slate
ment takes just over toor sec
onds to execute and there are 
over a thousand bytes of screen 
data 10 record. 

All hope Is not losl, though. 
Each PRINTI statement can 
handle up to 255 bytea of . trlng 
data. AI a transmission rate of 
500 baud, that only lengthens 
the execution time of a PRINTI 
statement by a IIttla more than 
hall a second. If we can struc
ture our screen memory into five 
or six strings of charactflfs, we 
can record all of the data In less 
than forty·flve seconds. SOund 
better than taking an hour? 

Example 1 ShowS the pro
gram changes and addlUons we 
have to make In our previously 
completed modules 80 that we 
can add our upcoming S8ve an-cl 
load routines. 

Our new line 10 gets us ready, 
by reserving space tor the 
strings Wit will be constructing. 
S$ is a sixteen elemenl array (re
member, 5$(O) Is a usable ele
ment). so each element will han
dle ona line of the screen dis
play. This method makes our 
programs easier to handle and 
to troubleshoot. 

Line 100 Is changed because 
we will have Ihree options from 
which to choose after typing 0 
lor done drawing. Our new line 
100 will walt for U$ to decide and 
lhen accept input Irom us with 
INKEY$. 

The new lines 102 through 104 
then branch us to the appropr~ 

ate modute. We'll continue to 
use T tor text , and add 5 for save 
and L lor load. If none of these 
letters are entered, line 105 
sends the computer beck to line 
100 to give us another Chance. 

Set the variables that text 
uses In line 108 and move our 
old line 200 to line 190, so we 
can St8rt our save moduleat line 
200 (no special (eason - I l ike to 
use round hundredS for starTing 
lines during program develop
ment). 

Sa .. Module 

The save module Is shown In 
e)lpanded form In Proglam 5. It 
looks relatively simple, but it ac· 
eompllshes quite a bit. 

First 01 all , we have 10 clear 
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our llring Irrly In Clse It his II. 

ready been used. Line 215 doeS 
this by mlklng each element 01 
SS I null string (" '.). 

Lines 220 anod2JO then set up 
the nested loops we will use tor 
building the strings Irom the 
screen display. Thl loop In· 
dexed by I will take each IInl on 
lhe screen Irom t09 to bottom, 
while the J loop COVlfS each 
Charac tlf posillon on lhe I line 
Irom left 10 right. 

line 240 Ioo«s complex, but 
Isn't as bad IS It may app68r. lt 

ffi8fely taXes lhe S$ Irray ale
meol addressed by the I loop 

anodldda the chaflcllfs on that 
screen line. Since t flefe afe 64 
characters Plr line, mult iplying I 
by&4 puts us at the beginning of 
each new fine every lime I is In· 
cremented In the loop. Adding 
Ihe value of J will move us from 
left 10 right and adding 15360 

puts us Into the blOCk of mem
ory controlling the screen dis
play. PEEK gives uSlhe code II 
thai address, and CHRSglves us 
a cl1<l .. cler we can add to our 
growing IIrlng. 

t diSlike programs lhal run on 
wlthoul letting me know Ihal 
something Is happening, so line 
250 displays an aster iSk each 
lime iii character Is added 10 our 
S$ array element. This way we 
can walch Ihe progress 01 our 
string building. 

Flnany, line 260 closes bol h 
our loops. 

Lines 2JO Ihrough JOO aolVil a 
problem that had me baUted lor 
some time. PriOr to adding these 
lines. I would lose characlers 
from my SIrlngS after saving and 
Ihen reload ing them. 5$(0) had 
&4 characters as il was Mi l)

posed to, bul each one lollowlng 
had lewer until $$(15) ended up 
with abool 4(; Of so. Needless to 
say, lhls resu lted in some in
teresting displays. I discovered, 
by try ing dillerent display pat· 

tems, thaI str ings did not reU· 
ably transler to lape if they bI

gan anod ended wllh a blank 
charac ter (a SpaCI). Ur'IGS 280 

Ihrough JOO tack on an asterisk 
(I like aster isks) to the beginning 
and end of eaCh SIring, ansurlng 
they don't drop from sight. 

Another problem Is caused by 

commas when used in the dis
play. Commas life string delimit· 
ers Ind will be read as such by 

1 ~ ~c ~ ~ •• , " s-a ~ · ~' C r+:-I- SC~EE '" 
_ ~ f 1':119 ~ f J - ~ . S .. RU _ 
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Program 7. The final product. The ~"iabll types have been del/ned and their va lulI$ assiflned 81 
Ihe beginning 01 the prOfJrlm. Variable labels have been reused within the program when pos si· 
ble. All spaces In program lines ha~e be6n deleted and multipl&-statement lines are used. 

INPUT. atalemanlS when read· 
ing dala tapes. The solution 10 

Ihls one is simple- don't use 
Ihem when pulling text on the 
screen. 

SIrn:e we want our program to 
be as user·lnteractlYe as possl· 
bll, we have to tell our uw whal 
to do anod Ihe proper lime to do 
It. Lines 320 Ihrough 355 accom
pliSh this task by giving inslruc· 
tions in double-width characters 
for cassette recorder set·up and 
delaying the program until the 
user indlcat'" he is ready. 

Lines 370 end 420 IInally c0m

plete the purpose of Ihis m0d

ule. Since each PAINTI state
mint can output 255 bytes and 

each of our strings is 66 Charac· 
lers long (&4 screen Characters 
and 2 asterisks), we can com
fortably put three strings on 
tape wllh each PRINTI stale
menl. That leayes us one string 
left OYlr requ iri n g Its own 
PAINTI statemlnt. On my mao 
chlne, lInes 370 through 420takl 
abool 40 to 45 seconds to c0m

plete their execution. 
Line .30 completes our saVil 

module by brarn:hlng Inlo the 
load module, redisplaylng our 
screen pallern, aod reluming us 
10 drawing. 

LOId MQduIe 

Program 6, the load module, 

will read OUI tapes back InlO lhe 
machine. 

Lines 520 throuoh 560 till the 
user how to prepare the cas
sette recorder and giVil him lime 
10 do II. 

Lines 580 Ihrough 600 lhen 
blantl our string array Just as It 
was done for Ihe saye module. 

ANer lhese preparations, lines 
6 10 ,hrough 660 read the prev~ 
ously recorGed strings from the 
tape. using IxacUy the formal 
for the INPUTI stalements as 
WIS used for the PAINT" Slate
ments. The formalS muSI be 
identical to avoid blowing lhe 
data read, 

Now that the data is back In 



Photo I. Elch ·A·ScrfHtfl WIS used 10 torm(H Ihis OUlpul displl~ lor I 
flrl phle. fll me progrlm. Much ell. Ihln l rillind error. 

the SS Irrl~, we h.ve 10 gel rid 
of our frlendllhe IIletllks. This 
Is Oone In II,," 870 through 690, 
using the MIDI funellon 10 pull 
our origln.1 str lrlOl from the 
middle. \I you remember, 11 M 
870 w .. llao.~ from the 
save module, to strip the Iller· 

Isks from the slrlrlOS lOt red ls.
pI.y Itt ... llYirlO. 

Now, .11 we h.ve to do II di s
pl.y the d.t • . 

Sinca Nch element In the 51 
arr.y IS 84 char.cterS IorIO. It 
gene,.tes I carrl.ge re tUln. 
Elch PRINT statement, as well . 
!rlggers. carrl 'Qe fllurn unless 
overridden. SemI-colons will let 
UI .vold dcwble-.p.clng the 
lirst t5 II,,", but • seml-colon 
worn override. carrl.g. return 
when. char'cter Is printed In 
th. very "at screen posit ion In 
the bottom rlghl <:ornttl'. 

Accordlng!y. we cl8l' the 
Kleen.nd prinl the U~t t 5 dis
pI.y lines with progr.m lines 
105 thlough 130. Now w. print 
.11 but lhe IUt el'lalact ... In line 
750. Onc. heI., w. ~ I .... k~ 
by tailing the code ~mber 01 
our ....., lut charact ... and put· 
tlng It directly into the proper 
ween rMmOIY .odress with 

0; .1I"uthe~Program 

The tinlshed program is no 
harder to use than the Individual 
modules. The progr.m runs the 
dl.wlng, module IIrst. Typing 0 
lor done drawing le t l you 
choose the module you w.nt 
fl(IJI(I. 0 followed by T puts )'OU 

inlO texl, while 0 loIlowed by S 
Of l tell )'OU II .... Of load. I. 
spec:tlvety. 

Both sa ..... nd load return ~ou 
to dllwing au tomatically, while 
to return 10 dr.wing from tex t 
~ou must tape the ENTER ke~. 

On. caution: You cannot 00 
Irom text di rectly Into save or 
load-you mUlt hit ENTER, !hen 
O. then S or L 

CompKtIng the ProgrIim 

Al l said lithe beginning, we 
can make Ihls progr.m usable 
on .. 4-K machine by condenalng 
II wllh a 1_ memory saYing 
tricks. Reducing the memory 
Iny program usn pays I cIouble 
bonUI, even il your mlChlne hiS 
• i;!, •• 1 .mount 01 rnemooy 

Flr.t, memory·effic lent pro
gr.rna usually run last .... nd 
MCOnd, they IIOt. on less lape 

and CLOAD I.st .... 

tine 770. Ttl" '\'OId, , c.rriage The IIr" and most obvious 
return ,nd t ....... u, with our 1189 Is 10 delete remar1l.l (REM). 
display Int.ct. Be c.rt.ln you "1.,. lhe docu-

Aline end, we return to draw· menlil/on m.'ntalnlld 11111 .. 
Ing with line 180. wfrflffl. 

Don'1 ~ ml,J.ed by mora eXJNnatM tmltationll 

ThiS IS the ongtllli P'lOto porlH light pen pt. 
fen-eel and supported by lIOme 01 the IMdlng 
tollw.,. aou,cesll"e. 'Qu.llty SOltwll." _ " In
Ilanl SollwI" " -"l.veIIV ·products.nod 50 

Jull irrYg/nll 
In pl.ylng bKkgammon. (Included) when you 
willlltO move a man, you Jult point at where you 
wanl to move ' ,om. Ihen point at where you 
want to move 10. Ind you, man moves! II No 
mO<'. tumbling wlln kevbOlrds - YEA I 

Your Photo PoInl pKkage COITIH complele; 
1 PhooIO pOint Irght pen (of COU'H) 

tnto sh .. 11 on how 10 connect the pen and 
how 10 wrU. VOUI own p,ograms 
All IN BASIC 
Two apertUIH 

AND Iwo sensUlvUy seilinga 
A <:llself. lape with" Inlom"'I'''' prOOf.ms 
Ind games 
RMdv 10 connect to your TRS-80 System 
(OOS 10011 
Doel 1'101 void Iny RIodIO ShKk Wllrantres 

Requirements: 
• level II bUI<: 
• And. tr if le IrrYgiflllllon ll 
For lasl real Ilme programming II1I you, IOWesl 
<:011 oe,lpneta'., 119 fir> 

A nnouncing 

NEW PEN BASIC by Sieve 8joOl: 
Sleye Is one ot tne Best Assembly l .ng pro
gr.mmelS .round. and he hIS come up wilh PEN 
BASIC Thll low memofY ,outlne will .dd e mOl. com· 
mandS 10 level II such IS PENGET which se. ,cheslhe 
entl,e scr .. n to<' the pen and retu rns. number belween 
(). I024 In lboull se<: Plus 5 Olher commands Ptlde<:1 to<' 
Vou lign tw.,e .utho'l .nd NEW light pen owners 
tool only I14." 

----------- (COUPON) _____ ___ _ 

Micro MatrjJ. 
PO Bo.l 938 • Parr!rra CA 9~OH 
send 10' you~ NOW: (41 5) 35504635 

" ~ 
-' ., .. 
a: 
w 
> 
-' 
iii 

Pholopolnl 
l19~ 

Addrftss 

____ s, Pen BasiC 

$ 1495 



10 for 
SCOTCH or MEMO REX: 10 for $31.00 
Verbatim FO 34 8000 Diskettes for the 

lRS 80 MOO II: 10 for $51 .00 

MINI·DISK 
ProtBCton 

enes. 
Fit any 3-
ring binder. 

2 diskenes and 10 
Vinyl. '0 lor $5.75. 

Mini (5-114, Case: $l.75 
Maxi (8") Case: 54.25 

Mlnl·Prlnter STOCK 
6-112" x ,,. or g., 12" x"·. 
green bar or plain. One part. 
500 sheet box: $9.25 

DISK DRIVE WOES ? PR INTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERAT ION? 

DON'T BLAME THE SOFTW~RE ! 

Po_. LIne SC»kn, Sur,," & Hl sh c:ould 1M 'h, cu lp tl,1 
FIOPP,n. p nn 'ln, memory 80 proc.no< 01 ,.., ,n" <Kl f 
Our I,oniqul ISOLA TORS .t,m" .. " IQU lpmen1 HltlrtCl 'Qn 
AND QOrb d .... go .. 11 Power L,,1oe SpIke', SUfllellnd H ..... 

"SOLA TOR \ ISQ·' AI 3 fil.,. 'IC"''" 3'Pronll,o::ha: 
In~" Su,e-/Spike S .. pp_sion; '875 W MIo : ... num load, 

1 KW Ioed .. ., _kit . . ..... $56.95 
" SO LA TOR 1150·2\ 2 101'1' isoI.,eeI 3·p,on, _kel b¥okl: 
16 _ki ts IOUI): i .... .-I Spik"Su, .. SUPP""'ion: 
1875 W Mu lo..t , 1 I(W .. the, bank . 55&.IIS 

.SUPER IS04...ATOR \ISI)-31 . lImil .. to ISo-'A 
eIIUP' dovbl_ fill_ring 80 IMopp._i Ol'l $85.95 

'ISOLA TOR (ISO·.' . , ;mill. to ISo-,A .. c.pt 
unit h. 6 inDiyic!u"I¥ filt .. ed MlCkeh $96.95 

.ISOLATOR USO·SI , ';"';1" to 150·2 •• cepe 
unit h. 3ulC,k_t b .. k .. 9Iock •• lot. $79.95 

"CIRCUIT BREAKER , .n¥ moM!t..:td.cBI Add $ 7.00 
'CKT BRKRI$WITCH/ PILOT.ny moM! 

(.caS) ... , , , .. , . , . , . , , ., Add $'4.00 
• PHONE ORDERS 1.611·855·1532 ::E 

££7 Electronic Specialists. Inc. 
HI South ...... SUHI. N'IIc: ~ . ""'It 01110 o.t.8H 

12 •• 80 Mlcrocompu/inr;, May 'NO 

, usually keep two separate leaves about 3OObytntnot a tot , 
versions of my programs, one 
e~panded and the other com· 
pacted thaI I can run. When I got 
my pr lnler. I also started keep
Ing a hard copy 01 the e~panded 
version. 

Another memory savino slep 
Is to rl'lTl()\ll all unnecessary 
sp.ces hom progr.m SI.I. 

menlS and use multiple stat. 
menta per line when pouible. 
ThiS might make the condensed 
"",rslon harder lor you to read, 
but your computer will be very 
gra"lul Ind will show its gflt~ 
tude by Increasing the pro
gram's execution. 

More memory $.Ivlngs can be 
had by ullng the most precl .. 
Y"labla .nd defining tt.n It 

the beginnIng 01 the Pfooram. 
For Inst.nce. by Oet lnlng var;' 

able S as a string, we save a byte 
every t ime we avoid typing SS 
and use S. This can be a real 

but enough) unused when ru".. 
nlng In a 4·K memotY. 

The progrlm hIS been renum
bered by 10's to accommodate 
those who like 10 use aulomatlc 
line numbering lor program e".. 
Iry , and has been l isted in 8A 

Characters per line format. This 
way. whal shows on Ih<e screen 
shoYld be identical with the 
prinled listing. 

Coo '.Ion 

1' .... ll'ICluOad a couple OIMm

p'" to tNtJp you in Photos t aOO 
2. The 11rll photo 111M display 
lormat for a dice game I wrote 
ba:setl on YahUH. a.lleve me, It 
made ttNt entire programming 
process go mUCh mar. ... IIy. 

Photo 2 Is lust. quick sketch I 
~ 01 my house plan. 

can th is program be further 
Improved? MOSllSsuredly. How 

aboul a roullne 10 display I".. 
Sliver. especially if you use Inl. structions to the user? Or. 
oer yariables defined lhe same changelhe progra.m 10 use com-
way. mand drawing. In ottter words. 

Finally. use variables lor co".. Iype In Ihe approprl.te com-
stant values, use the same var~ mandS 10 lell Ihe computer you 
abies in dillerent parts 01 Ihe w.nt .llne dr.wn 25 units to the 
program and you'lI savl Ylt a righ] and Ihen sit back and 
lew more preciouS byles. 

Program 71sour Unal product: 
our Etch-A·Screen program COn· 
densed likl cr8.1:)l. You'll see I 
used lhe memory savers we Just 
discussed. This IInal version 

w.ICh tne computer wor!<.. 
The lilt 01 modifications and 

Improvements Is end le ss. 
Should anyooe come up with 
any they would like to share. I'd 
like to hear about Ihem .• 

Pnoro 2. A quiclt. skelcn (i l look atxlur ren minures/ of our noust/. 
Norlce in rhe e.amples thai I did not use commas in Ihe address 
headmg. rhis aVOids problems .... ilh INPun statemen]s. 



Can you lind blKk'. be.t mo"'n the 
boIIrd po.1t6on Of! tIM right? 

Our progr.m e.n. (S"ck pl.,. Of! the 
point. m.,kld t thN 7). 

FlvtI Sion .. Soft •• ,.. .nn-ounc .. , 
GomokUl progflm for Level II TRS 
80 . Th. proor.m 1'1" lIMn writt.n 
b, 11'1. 15 . 77. 79 North American 
chemplon and ... a. the high •• t 
ranking microprogram in the 1980 
lournamenl . 

Th. progflm hal the following 
I.atur ••. 

• book 01 opening. with 200 entn.. 

o I,.t ... ..,on .. to ,'our being pI.,.cI 

• ,bliitylo lak. beck move. 

• 11 11: 11bo11rd 

• blinking 0, ... 1 mov. b, compUIIsr 

GOMOKU 

:+~~ ~~.Ii..J~~~~J~~~~: 
11 • , .• - . - . - . . •• ~- .. ' - 11 

" -~".~~ --- -- ---- ,. ,, ___ • .. _- ... _ .. _- .--. -- 15 
14 · . - - - .• -.- .- ._ . - .. • . M 
13 - 0. ' _ ' ,..., \_ • .. ~_._ 13 
,, -- . ~ (... ::.. :...: '0~' - ' - 12 

~ ~''-~~''-' . - ~~ . . -~ - . a I . - ..:_ • _ ___ _ _ a 
, --- ---- ----- , a .-. __ . . _ ___ _ • 
, --~----. --•• - . • - 5 

i :L~:. : :-.:-:::~_ : _- ~ 
1 .....0...-.-.. • _ , _ _ _ _ _ , 

ABCOE FG HJKLMNOPOAS T 

Nlm. _____ ___ ________ _ _ 

Add,. •• 

Cltr 
StIlI _______ _ ~, _ _ _ _ _ 

o IIMI .. ellarve o VI .. 

Th. 1IR9f"" ..... n •• minI
mwn 01 UK b,-tH 01 RAM, 
MId I .... ,II-bllior $21.M, VI .. 
Of MHlerct1.". e«epted. 

For mOf.lnlonnatlon conleel 

"" S,~ .. .!!!$-
P.O. 801 1361, Station B, 
Ott __ K1P5A4,Cenecll 

TRS-ao I,,'rldemlril 0' 
Tondy Corp. 

Gomoku2t.t5 
0001_ ... _11_";', .. 
t_Ion,,'-IO_n;, ... 

TOTA~ 

o c.m.oe fltum 1"101 nse .... ry for moll mo".. 

• rnlilillili~i1i • 
)1115 ~.IIIIHI Turn you. Edito. 
"",_.0 • • n~o 0 disk p;o~ .. og.. T .. lo 
I'<"tc:h ... Hf1 .. EDTASII 1. >' '. 2 
unde. TIlSDOS , H~. V!'OIi , 
r .. ~".e.' ..,., Cull dio k I/O , block 
""'Y', glab.ol <;h ... "". p.1nUt . 
pag' .. oHon "itl\ optional P<"*P~1n9, 
oorUtd 'ylllbo l tab le, prin t --.ory 
"tiUuUon, cornct 1)11; '" .. pon.,on, 
proUtc' _ry. .no:! .... "ov.r o n .. 
IIOOT, rr ... vitllin til. I!trtASH you 
" HI hav. gUt, KILL, • PItEI!. thi_ 
I'<"ck. 'l" io • • ... t f or .... IIbI .. 
pr"'l' r .-rol Prl~od.t ;lQ, 

glSK ollOD ~ [lSKIILft II • • qui,. 0 JU 
di,k .yu .•• , 

~1~ru l'llJ.9!t.t~~:-"!ith ~"'t~ 
110 dt. .... ., ... ..hiel. produc •• 
ocr .. n, printer, 0< ,1Io k til. 
output. A 1-p." p. oce.. pro"ide. 
SYItiOLS for 'i·bit iOdd.... ond I _bit 
•• loth ... h r.""... EQU.... . , OAG 
n o '1" ..... ted. ,.;'ce<!.t ;10. A IU 
np" voroio.. (nsHILIl ' '.2 , i. 
o".lIabh r Ot f U. 

~~ IIlIJi 118 _ ,00 0 _ ._~ 
r Q. LU. 011) f U •• • nd/or SlST,;Jt 
top"" Perlo .. tran.tor to , lr". 
d.h~/u ... o f nSTt:II/OIO .~ul .... 1tJr. 
dho~ e.~H" ;... Provi.<I ...... TC'H. 
O'APtDI SI', , LMOl'rsn ~.pabd1Ll .. ... 
_ ll .. odd. • t ... of I t. ovn, Get 
CKDPIU to<loyl " •• oq'<I. '20. 

1I1$05YS OOp;or ... "t I. ... 121 
590 4 MgoMli Drh. 

AIU.no:!do, Vo. alOl 
10l-UO- 2,," 

MSTI!i" CI!AAGE • VISit. It.coopt.d 

A Sopllht1co •• d -.1 11 Mito. 
",, __ 10, 10....... ovollabl. Conuct 
NI SOSYS Or c.o.locti~ Soft .. ou 1<4. 

... ___ -... _'81 

---
NIXON'S· 

FAVORITE 

TAPES 

\ J (~~:ft~ \ I a 
BLANK CASSETTES 
PREMIUM GRADE C-20'S 

5 SCREW HOUSINGS 

-89~ 101$8" 100/$758 

ORDERS UNDER $20 
IADOI:!-IN OHIO 

J[]H~S[]~ 
DflTfI PR[JDUI:TS 

P.O, aox 17178 ... 22>1 

CLEVELAND, OHIO 44117 ._-

FINALLY __ _ 
PROfE SSIONAL SOfTWARE .. , 

y!t ':.e.'~tt!.o~ !~~ fipl."!'2 
NO MANUALS! 

..... TRS-BO'! ···· 
DEPRECIATION $19 

MAILING LIST $19 

AODING MACHINE $19 

'IX' EDITOR $99 

AMOITIIATlON $19 

COMPOUND INTUES' $19 

DEC / HE X / II $19 

PAnOll Io p.cif.,. ) $"9 

W ..... .,. . 

tli ...... klr , 

Monthlr . 0. 

S'mimonthl.,. 

INVOICE 

PA ."idenll ... odd 6" 

• • 
TltS ' !O i. a t.adem,." srf 1M 'SI" Corp 

DIVERSIFIED COMPUTER SERVICES 
S601 PENN AVENUE A-23 

PITTSBURGH, PENNSYlVANIA 15206 

412-361-7540 ... m 

80 Mlcrocompul/ng, Mly 1980 • 125 



UTIUTY 

Edit hybrid programs 
with ease, let the 80 do it! 

Progdata 

Rule I'IUI'T'Iber one: Nothing 
should ever be enlerl'd 

more than once. Everll A QOOCI 
rule 10 dlaplay over your key. 
board aomewh«e, prominently. 

Once programs Ot' dill' are 
."tlWed, the process need MYIII' 

be repelled. Tellt chanon 1111 
tNCIe with an editor. AeioeIItion 
of an au.nbly lanou-ge pro

gram 18 done by reee rtl/lng It 
at • dlHerent aDd ...... Adding • 
line to • BASIC program lIS 

almp+at 01 all. JUI! enter the 
line. Room I, m.oe IOf the ~ 

line autOtNltlcal1y at It. right 
IocIIlion. 

No retyping ."tlre program.; 
no hou •• kHplng to worry 
about; no haN ... 

Now the "GOTCH .... " How do 
you edit tIM! hybrid program 
pwt mec:tMo. ~ and pari 

BASIC. How are they COi.obbiid? 

Cuo ......... 1ASIC 

Since BASIC OMls pr\n'IW;1y 
with decimal numblfs, It i, 

customary to creale and edit the 
machine langu.ge par1 01 the 
program with an eclltorlaa-n
bier. The machine ~ pr0-

gram must then be corwerted to 
decifN,1 numben and put 11'110 
BAStC DATA I'stements. A 

FOR-NEXT 1009 ., ,180 neces
sary to con....t theM DATA 

st,tements bKk to the machine 
IIInQUIOI ptOQfwn. 

When the BASIC program 
RUNs, Ih. FOR·NEXT loop 
READs the DATA statements 
Wtd POKEs the numt.'s Into 
the proper locationS. This i. 
Done only once because the re
sulting INIChlne Ianguege ~ 
gram stays In memory, _ II 

the BASIC program that POKEd 

It there 's cleared and anotner 'I 
run. A USA Itatement calli lhe 
machIne lang~ rou1lne from 
a BASIC program. 

Unlll now, con...erllng lhe ma
chine I.nguage program 10 

BASIC Ilatemeni. me.nt 

changing alill. of HEX numberI 
10 l!wir o.eimai 8ClUh • ...,I • • 
manually typing 1ha'Yl inlo OAT A 

statement. and pmriI)ing the 
FOR-NEXT loop. The prooram 
shown In Uiling 1 elimlnaln 
most of thll buly·wor1t becau .. 
It follows rule number one. 

Afler your program is _ 

bled and the object code 
(machine lang~ program) Is 
loaded, lhe computer has all the 
information necessary 10 wrile 
Ita own BASIC program com· 
plete with FOR-NEXT loop and 
DATA Ilataments. The BASIC 
progr.m In Uiling 1 ooea Just 
that, and ewtn .Iares tM re
sulting program on disk. Thil 
computer-made progrlm runl 

'I • ~"'G DoO" .. I a.""" _ 
3' U"llClOfWI""M$-
•• u ........ ' 1)<U6UI .. ICOU
s. a. . 
.. _ ..,1 .... 11 ~C _ 51 .~~ .. ",eo", . .... " ••• .,. """'DI~' _ " ' iC'" ,,~_ I_EoO ' " 
, . O~ ""':)-, . ,n 
~,ASoo - I. ~l' u.-., ..... " .. - "," . ., ... r. , 
I. ~ .... ,.- ,_ H ,_I H , e'.flU t l -". _., ......... ,., ........ -,. ~ .. -.. 
". PD. t·1f n ... 
I ... ~ ..s.-- r .n ........ 1,. .... " DoO' .... l,."· 1. ... ,. , .... ·STM._ •• " 
,WI" ..... 1 ..... 4 • •• "061.- ,<., •• , 000n.I, I " - , -, ........ '·IS 
, .. I~ 1.IO • • .,.u ..... " ... ,.., "., ......... -
I ... UI t 

• • IF ..... - - ""H ... _ . .. , ....... -
. .. (:1,.OU 
. .... "'''" ... ~ .... II I . 015-< " LtC ..... " ... " .. O< J · ... u. e>< .... J04' 
.... aD 
.... ,.,.'.1 .. '.C ... - " . .... r eo 
. ... I ~ LC" CU., "NC' . ... ... " .. 
C .. ,.. t., TIl l,.&>", e " 
.. . tl · , U1 "' ~U ... ,O" C •• •• , .. 
.n I~ .," un .. . 
~.. " !I" T i n J" 
311 1.'1"16'! ' -' 
," "U:Ift t 
l ... " I.'UJU ron .u 
l •• ,~ ," nur ro&""' '.'I.- . JU. 
3M _n'"tlOlC' .. oOL , -" , 
3 ... , UIII 

UIHlng I. 

, •• 110 Wlcrocomputlng. M.y 'NO 

on its own 01' can be RENUM
bered and MERGEd with any 
BASIC program. 

linn eo and 10 input the 
starting and ending addreases 
rSS98Ctlvely, wl"lietllines 90 and 
100 uti lize wherl QeMrltlng Ihe 
FOA·NEXT loop st.tements . 
lines 130-190 PEEK al lhe 
machine lang~ program and 
.dd lhe luull ing dec ima l 
nutnWa to the cUlTenl DATA 
stal.menl until il ellceeds 55 
ci\aracler • . line 140 slarts each 
DATA line wilh a line numbef 
and lhe word DATA. The c0m

pleted DATA line I, PAINTed on 
the display and on the disll by 
line 180. Thll procesa repeals 
itself until the antlra machine 
languaoe p'ogram Is converted 
to BASIC. Unes 240-360 make 
up lhe roullflS fOl' convert ing lhe 
hell addraasea to dacimal. The 
routine doeSn'! accept Illegal 
characler. 01' numberl thai ar. 
100 large lor addtnMS. Also. it 
IgnoJes lAding zero's andlrait
ing H·s and converta numbers 
grealer than 32167 to lhe neoa
l ive numbers necessary for 
BASIC. 

If you don'! have • disk. try 
changing line 180 to lPRINT ttle 
tine Instead of PRINTing il on 
disk, and take out Ina OPEN.nd 
CLOSE atatements. You stili 
have 10 type In the program bul 
11'. handler IPlan a completely 
manu.1 con_slon. The pro
gram also convert. graphic dis · 

plays 01' text 10 DATA st.t. 
ments although there .re more 
effiCient melhod • . • 



EXPANDED MAllLlST SYSTEM ---"'''' ,._ .... J ~,""" __ .. I_ ... _Cic..!._ 
.• ___ , c_ ...... _ .'- "', ... _ ....... "'" ........ ' . S_IO .' • 
' " •• 10 . .. _ .... _. J ,~~. , ...... _ , __ • _Ie .... 

m ,"''' .. 0 . od ......... ' 
'-. ( ........ ~ .... -I' s.. .... . ''' ''' ., •. <,_ ... ,,,- ...... __ , 

. .......... '0< ' ... ... ' '" !OO 'K" .............. '" , ......... ~ _oocI> ' 
' .. . ...... _ • •• _ ... ...... " _"",, • ...-.... Hot ... . . _ , ,,,,,,- ... _ 
.... . ....... ---. _. ~ ' ... . 04 _ , .............. _ ........ ldo_ ,_ ...... ' .. , ....... -_ ....... _"'--_._< ........ _. 

, ... ~_ r ... . ""'" ... __ ... _ ...... (0 ... _ , 

'--I OUl'UCAfi Cl-IICl{I~" ... -.. .... . . __ ..... _ ... 
• _ .... _ · .. 0100. _ ........ .a.." .......... _ _ .... . -'o--I . Hli ..... , HflH ·."'"~~ I.,. ____ """ -.. ..... _ 
J _ _ .. ,'~ -

t , LAi n ANO UST "lNflN~ '-'-' __ ." ....... _ 10, .. 

.. ........ _, ; ............ f..II .. _ .... u ..... '- • .• _. I 
__ " " ... .. ... ' _ .. __ , .. . .... JAN" .. _ , ... _ .... .. 
_ • oj. • • 10 ..... ......., .... t JAH- ."'" ... _ '10' '0 iTA'US ...,. ... ~f$IS-I .... _,_ ... _.o. ... , ........ _ ..... _ 
_ .. __ eA .. -. _ ...... , • • 0 I ... .. __ I ""'.Ido-. v .... ....... .... 
.. , .... 00"' ''' ", . .... ... 

l. "U .fOMO""'1lA110 N_ .... ... ,.~ ........ ... ____ .... , •• _. 
I·"t "'0 .-.' .. . ' .... .. 'D , _ '._ !.,.. _ _ 'h 1;10 u ... boo. ... 

L .. u~, •. ,.".iI'OSI v.,u Ul"UtT-"-..... "" .......... " , • • _ 01 ,~ I..,.. _ .. I ' __ ' -" 

( . ......,. ... .-. ' •• , __ ~'" _"" --' n o." 
........ ~ n . at. IwII .. 0<1;0 _..-4. __ "-... 

AMCT-80 
.. l.~ P .. .... 

'''~ " "'--'''' _ .. ,_ "-<100. I ...... '61 t.t..I I 1 ~ ~ .1O ~ .... 001., 
_ .. .- _,_ .... , ... _,"'.'" 1_' ___ 1. ...... ... .-.4 
.D ....... 001."4 .. _ ,...1", . 00 ..... _ ..... ,. _ . __ ,_......" 

_ .... ' .. ......... ~ ....... . ,"""._ ..... )O _ ..... ","-'0<""_ ........... ,."""' ...... __ ...... -............. '- ' ... ---• .... ................. _ ..... , to __ lw oIil ..... . IS. booo _ 
boo".. • .. ' ........... _,.-'>It _ 01 .. '''-'0<"" ..do 

1~ ... "" .... . ........... _' ........... .... -.. , ..... _~ .. 01 __ - .' 
•

...... et · ..... . -. . ....... __ ... _ . ... " ~ 

COST ~;E70~~U;E~ SERVICU ~ 
1041 U" _,. O. 10. )S4l Goo." ~ CO "SOl 

(lOll 14l_l." ..... 11oZ 

SUPERIOR SOFTWARE PACKAGES 

FOR THE 
DIS~ BASED 

SMARTIERM 
TRS-80· 

- $79,95 
UNQUESTIONABLY THE BEST 
SMART TERMINAL PAC~AGE 
FOR THE TRS-8J 
• T rue Break ~ey 
' AuIO Repeal (TYPOmlitle) keys 
' Proorammable ' soll" keys 
- Forward/Reverse Scrolling 

MuU lpage DlsPI.y 
. Tflnsml1 Irom Olsk File. Screen 

or Buller 
. Recelve to Disk File, &Iller Of printer 
· Mull l Protocol Clpabilll y 

SPOOL-SO • 539,95 
A TRUE DlS~-To.PRINT DESPOOL ER 
FOR THE TRS--80 
. Prlnt Disk File, While RunnlnQ 

Other Progr.ms 
· PrJn" Compressed Basic Flies 
' Includes RS-232 {)fiver lor 

Seflal Printers 

CALL US FOR YOUR CUSTOM 
SOFTWARE REOUIREMENTS 

~{JCRON. INC . • m Modell! 
100t5 W.terlo rd ()fIve Versions 
Ellicott Cny. MD 21043 AvanaOle 
(301) '61·2121 Soon 

' TRS«) Is. T~ ot Twdy Corp. 

WHO NEEDS IT? 
1-00', 1_ ~_""-iot ...... "_ ~ ~ _ ....... 
~"",-~ ..... .. It..o". r-O)_~ 
.... bO~ _'aI ...... _ ..... i1 )_ ,,· .... ... IiJld .... 
.-al,tr.o,O<'<_~"" ... _ ...... r .... 
_1f!_ .... ,,_ ... ~_ ... __ )_0)_ .. 

IIOC~ §OI..Io. _ _ ...... ~"'_" .... 

fUlf'f1" otSt.: ~~..,;a;nc-T_ nW) __ .. .., -.d_, .. t .--z"" ................. _ .. _,......t..- .................. ,....._' ~,~ ___ ~_iI>iIiI) . _ 

.: .... _oIOd ....... -.rr_ ............ ... _do""... n..J~· liIIO(.I(:TVC .' ... ulm .. ........ 
, .... ......,. • • - ....... 100 ... """ ~_ . ....,l _~ I ... ..... 
....... oeU ",Ui<YnI I~ dl . .......... ro;l ... ~ ...... n. d;o.~ .. . _.-

MO!UI!Y Dt"CSOnIC-- I~ _1000 I" I .... '""'"' 
" ..... _ -. 1M. "_or -. ..4 ..... .... 
~ ....... _~ ......... -.- n..."'loI·1 

..... ---~.- ... ----__ "Jw. __ tWo~ .. ~ .. 

~m 

... ~ __ ,_" do._.u .. ~ .......,.I .... ........ ___ ........ _, •• we- ...... _ 

, ...... , .......... -...... - .. 
PRICE: t2.4 .95 
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Radio Shack Dealer 
Compu ter Systems Center 

TRS-80· 
SPECIAL 

4K Levell was $499.00 
NOW $440,00 

16K Levell I was$849,00 
NOW $739.00 

Av,111IbIe tOf immedille delivery . 
Wan.nly honored.t.ny RadioSh:ack. 
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Radio Shack Dealer 
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APPLICATION 

Use your 80 to work out model measurements. 

Model Conversion 

Tom W. Bil/cllburn, 11/ 
15593 Paseo J."ghiz 
San DI~o. CA 92129 

Colossus came into our 
home solely to provide 

dillilflion and Intel lectual stimu
lation. This he accomplished 
beyond our greatest a.peels· 
liOns. Though util ity was not a 
requirement. any time he could 
be of assistance was certainly 
apPfeclated. Colossus Is I most 
welcome Radio Shack TRSaO, 
Level II, 16K microcomputer. 

To d.le Colossus hall !akon 
over such household taskS as 
maintaining our sOdress book, 
serving IS a calendar 01 events 

and most importantly. keeping 
me oft ,he streels at night. His 
'atesl accomplishment gr_ 001 
01 Christy's mosl fee#lnt project. 

Not long ago, Colouua dis
covered Christy siUing at the 
desk surrounded by little pieces 
01 wood, paints and a vasl as
sortment 01 small tOOls. She 
was going to bulldsnd furniSh 8 
new house. an &dull doll house 
-8 showcase built with great 
precision and delall, adhering to 
the traditional scale of one Inch 
to the fool. 

eon..,.lona 
Furnitura and I idures soon 

began to appear. However, a fly 
landed In Christy's ointment. 
Sha has always ranked math 

11 CI.!i ,r_.115625, .n !l,_ ' UP ' ,,1$ (2' 0'00IIII ' ,son 
11 r~IIIT'''UIATuaES COItVUSIOII ' 
U IIS. ' su,L&tl' 'DIII£1I510'" til UU 

IJlClits ' 
S' .IIII'T,lNPI,1T ' S(AL! liP 011 00IIII - ,,. 
" "5_",1$_ " 
7. r l lllTCllU (n) ,CHItS (21 I ,IIIPI,1T' tIIT&II. II£,o,sUIII:lUIIT (rlU 
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right up thete with Irlps to the 
dentist and Ingrown toenails. 
Now. suddenly. she was en· 
counterl',g an endless wles 01 
conversions. feet and Inches 
reduced to the 1I121h scale. 

Colossus began 10 stu<ty her 
ptoject and did not rest until he 
COlJid maka the desired conver· 
sIons in the blink of h is cycloptiC 
eye. The following Is a descrip
tion of Colossus' new·fOlJnd 
knowledge. 

A Quick inventory 01 the 
measuring Instrumanll in the 
house revealad that like most of 
the IMI of Ihis country - we had 
not made Il'Ia switch 10 lhe 
met'lc system. Tills meant Col· 
ossus had 10 Iiain himsell 10 
handle fractions. He made the 
arl)i trary decision thaI 1/64 of an 
Inch was the highest degree 01 
accuracy with which he cared 10 
con tend . Scaling measura· 
ments down to 1/1 21h of the 
original might not be sufficient. 
he guessed. He would have to 
scale upward as well-as a 
check of the mlnlatu re's 
fa ithfulness. 

The Program 

Unas 20-60 sel up the pIG
gram. The varlabla M$ In line 40 
Is used as the output format fOf 
displaying the scaled measure
menls utilizing the PRINT US
ING statement. The Iwo vari· 
abIes MS(I) and M$(2) Indicata 
whether Cotossus has scalacl 
the given measuremenl up or 
down and supply lhese two 
WOtds as aWopI'lata al display 
time. The variable F in line 2O;s 

set eQual 10 lhe decimal fender· 
ing of 1/64. Tl'lis variable is used 
tater for the conversion from 

decimal to fraction. 
Colossus asks in line 50 10f 

your guidance as to whelhar he 

sl'lOlJld scale upward 0' dOwn
ward. This QUMlion and your 
response is wiped out by the two 
PRINT CHRS (27)'s which begin 
line 70. The lesl ot the line re
Quests the measurement which 
;s to be scaled - feet and inches 
separated by a comma. 

Fracllons ot an inCh are 
entlH'ed In standard notation; 
e.g. 518. Separate Ihe whole 
Inches flom the traction. if any. 
wilh a space. 

A measurement can be en
tered In inches only (preceded 
by a comma) without tol'l",rt lng 
It to feet and Inches; a.g. 58lnch· 
as instead of .. feet 10 Inches. 

Unes 8().130 break down the 
measurament As applicable. 
Colossus asslg,.,s values to 
these variables: 

FI _ .....-011.., 
n • .....- o. __ ,,,,,,," 
N " ............ 11.· oIl11Cl'1H l'K"on 

o • _.'Of 01 i tIC"," 11.1_ 

This disassembly process in· 
volves two loops each search
ing. charecter by characler. the 
string tha t contains the Il'tChas 
portion of the given measura
metlt; I.a. 1$. The first loop. l ina 
90, Ioofts 'or a slash (I). This 
signifies that a traction was in· 
eluded In the Inches measura
ment. 

If no slash is lound. Colossus 
assumes whole Inches only and 
bypasses the rest ot th is sec· 
lion. The second loop. line 100 
slarts at the position of the 
slasP'l lound in line go and 
searches backward for a space. 
If no space Is tound. he as· 
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aumM that only • Ir.etlon w .. 
given tor tM Inc"- por1lon 01 
the meuurement . 

Lines 140 Ind 150 reM! the 
MoIrch Ioopl appropriliely. Thll 
Is neceaNry since finding 1M 
MoIrch key causes Cotossus 10 
olllhe loop. Wllhoull'-I\JI/O 
lines, tM ... reh Ioopl would 
hive been lell Ictivi. In I 

repullng program such Illhls, 
memory will llowly be eaten up 
by these sblndonee! aellve 
loopl. 

LInn'I20 and 160 cheek 1M 
Inches In IXceas 01 12 or one 
1001 Ind eon'll'1 lhem to lilt 
and InclWl appropr1.tlly, ad(I. 

Ing .ny IOdltlon.1 f .. t gin· 
.... ted 10 the number 01 ' .. t in· 
put 

COIouus Is many Ihlngl, bul 

Plyehle hi II not . Thel'afore, In 
line 110 .... cheeks your W iler 
InstrUCllonS .s to whet ...... he II 
to seale upwlld or downwlrd. 
Up to thll polnllM routines are 
COfnjllltibie for either conver· 
slon. 

Sealing upward causes • 
branch to line 2ro. 

Se.llng downward Is per· 
formed in linn 18().2.a. The ae· 
tual scaling t.kn place In tM 
llrat lwo lines (180 and 190) and 
tl'lll r .. llre uNCI to COf'I'II'1any 
daclmal friction to a conven· 
tlonal fraction . This Is accorn
pllltlld by dividing 1l'1li decimal 
traction by F (.OI!5e8). The 
roundld Integlr ylalds thl 

number 01 fWths In lhe decimal. 
Colo.lul Ihln repeltedly 

divides by 2 to reduce lhe Irac' 
tlon as far II posslbll (e.g. 32.o'EW 
'" 1!1132 '" 8116 '" 4'8 '" 112). 
Thll reduction IS performed in 
lines 210-240 and II used in 
bolh upward and downw.rd 
sealing. 

lines 270.J00. which eon· 
trol In upward seale, multiply 
tM measurement by 12 and 
ereale • new fr.ctlon with a 
denominator 01 50'. If required. 
He IMn goes back to lin. 
210-2.0 to reduce Ihe Irlellon. 

Coo I "ton 
At thll point Colouu. need 

only te ll u. the In.",". If no 
fraction II Involved thll Is done 

COMPUTER FORMS , .. MAXELL® 
."U.·42"''tIl::t I MIC.CM:OMPUT .. a 

.A ...... ODUCT. 
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80 + rrosr .. ms In: 

MATH 

"""0'" 
HISTOI'I' 

• II 011 SCOTCH' eRANO DISKS ° 
II ••••••••••• ••• ••••• ,. . • 
l SooM comput.Ie,. PI, .... but ..... y IIOl 0t1 f 

• ... ~~.~',C: t~':': '.~,,,,!"? , . . • 
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INC • 
238 EXCHANGE STREET 
CHICOPEE. MASS. 01013 • • , 

• EST 1lIII0 1-413-592·4781 
HOURS: Tual. 10 SII. - 9105 

'.f ... l· "fll' • • 4' •• f.LL' 

TA5·B~ 5!lf TW~Rf 

, 
, 
" • • • • , 
• 
• • • 

with line 260. "a Ir.etlon is dl .. 
played. line 250 II used. The oul· 
put variables lie: 
't _ _ 

tt$ _ 1M"" 
Xl _ _ .to< oI_l,..:t"" 

Y1 • --..to< 01 1_ I,..:t.". 

Colonu. opted lor SIring 
varl.bles 10 display the Inches 
so 11'11.1 he could concatenate 
them. lhereby supprnaing the 
leading .nd tr.Ulng spaces 
found In Inleget' variable!. 

Also by changing the value 01 
varl.bIe S In line 20, lh1 sealing 
factor II changed. II S _a 
CNnged to 8 lor .xample. lhe 
sealed mea.urements would be 
conVilried with the rltlo 01 2 
Inches to the loot (1212 :;;: 8) •• 

lUMtNTAIY 

SOUKl 
Gl()(O&A PH Y 

ECONOMICS 

rolUGN LANG. 

GAMIS 

ACCOUNTING 

IUs.lISS ED. 

MAIUNG LAULS 

COVER YOUR INVESTMENT 
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4 10 1 pros''''''s prlud . 1 to 14.95 ~ 
pood ... , .. IMI .. dl", shipp'''' ........... 
dll"S' Av.ait.ble 011 d .... 01' ,."... 

WrIt .. 101 (.'.Ios' ... " P.O. 8[]x 1r.J5 

. .... --- '-'.-- . __ --. ."-.... -,,,.--.. -
;;:.- ~. 

~;t ii 
MKItO UAININGW"II. lOX 1114, 

~_MAN"ATO MN 5600 1. 501..61 S.ZZD 
nlls-ICIlt. ~._ tr_ 01 T,,"O' COfI, " 
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Produce program sounds through your cassette recorder. 

Super Sound 

Oavld G. Mo" 
65W R«/ FOil Rd. 
Reynoldsburg OH 43068 

Adding Ihe ability to creata 
sound .fleets or even I 

IImUed music _bUlly to the Ra, 
dio ShIck TRs.80 Leyelll com
puter Is IISY ,nd Ir •• 1 Itl'II"Y 
because Itler •• r. no hardware 
modillutions flQulr,ed, and 
yOUf BASIC programa require 
only Ihree addltlon,l lin •• of 
cod. to anlbl. the sound oul· 
!WI. 1\ Isl'H because Ih. solt
wlr.l. given In this Inlel., and 
the ludlo oulput can come 
110m your ce ... tte pt.y .... 

The sounds that your TAS.ao 
cen maka with this program .r. 
limited only by your Imagina
tlon .. , Iromthebeepandboop 
01 ping-pong vloeo oam •• to 
th. motor putt-put! 01 elf m<>
tor, Of space-geme philO' 
1I0unds. Single·yoiced mu.lc 
sounds af •• Iso posalble. 

WtwItlt DoN 

The machine-language rou
line sf'K)wn In Fig. 1 Is used to 

operate the audiO output Inter· 
I.ce normally used to wrl le pro
grams .nd data 10 the casselle 
rKOfder. The software provides 
a means to control how olten 
the dc voltege evalleble at the 
output Is toggled Irom .85 volts 
to .05 volls and back again. In 
addition, the soltw.re Is used 
to detlfmlne the lenglh 01 the 
transitionS. This means the Ire
quency Ind duration 01 tones 
.re rudlly delined by your BA· 
SIC program. 

Using .n oscilloscope, I mea· 
sured Ihe Irequency and dura· 
tlon 01 the &11M" Sound output. 
Figs. 2. and 2b are tabulations 
01 what WII measured. The 
shortest and longest OuratiOns 
are 1 milliseconds and 1.153 
seconds, respecl lvely. The hlgllo 
1St and lowest Irequencles .re 
14.3 kHz and 15 Hz, respec· 
tlvely. Proouclog these dillereni 
sounds Irom )'Our Level II BA· 
StC progr.ms Is quitl easy, as 
we shall see. 

Softw . ... DMcrtptlon 

Fig. J Is the Ilowchart lor Su· 
pel' Sound. The routine Is called 

= co 1F 00/1 ENlEA "'" M"' ... "" " .--E~ " c.o .,,, (0 ". 30 00 " "'-"""", ..,. ~ lO ... OI8 " M 
>D>C " '" ... <OM "",.. ~o , ... ~ OR • oo. oo" ""' f(lFFHI,A. 

OO" ., 
"'" 

, 
~" ." '" LON'TIT 

~" "" '"'" ,~ OO" 'I F2 ,. ",.D" 
OO" " "'u" "'" 

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

Fig. J . A"ambly·langu.ge listing of Super Sound subroutine. 
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Irom BASIC by Ihe USA(X) com· 
mand. The vllue X Is passed to 
the routine when the USA(X) 
statement Is e)(ecutlld .nd Is 
converted to a 16-blt signed bl· 
nary Integer by the CALLOA7FH 
Instruction. This leaves the H 
and L registers 01 the Z·eo CPU 
wilh the binary value. The value 
In Ihe H reg ister Is used by the 
routine 10 11)( Ihe length or dura· 
tlon 01 the sound output • • nd 
the v.lue In the L reglsler Is 
used to delI/mine how olten 
the output will be toggled duro 
Ing the output . 

The lund.mental timing o r 
the rout ine Is detl/mlned by the 
C reg ister. This leglstlf Is con· 
tlnually decremented, white It 
uses the B IIgisler to detl/' 

mine when to toggle Ihe audiO, 
until It reaches 0, then the H 
reglstar Is decremenled .nd 
tested lor O. II the H register Is 
not 0, then the C reglsler will be 

decremenled IS belore until It 
reaChes 0 again. The routine Is 
IIn.lly ulled when Ihe H regis· 
ter equ.ls O. Since the H regis· 
ter Is decremented belore be· 
Ing tested, the smallest H v.lue 
Ihat will r .. ull In Ihe shortest 
lone duration Is 1. 

The value In the L register Is 
unchanged by the routine. Itl 
content value II , however, con· 
tlnu.lly loaded Into the B reg is· 
tlf and used IS • doWn countlf 
durlog the C register decrement· 
Ing mentioned above. Every time 
the B reglS!1f reaches 0 the 
audio outpul Is toggled .nd the 
B register Is reloaded from the L 

reg ister. The smalllllhenumber 
In the L reglstlf, the higher the 
sound frequency will be (L .. t 

results In the highest Iraquen

"f'. 
The shortest·duratlonlhlgh· 

esl ·l requency sound occurs 
with Ihe H reg ister '" 01 and the 
L reglslll . 01 or the combined 
HL reglstlf ;0101 hexadecimal. 
To convert OtOt H to a decimal 
v.lue. multiply the H vatue by 
256 .nd add Ihe L va tue. This re· 
sulls In 251 declm.L The long· 
est -clu rat lon/lowest ·Iraq uency 
sound occurs with Ihe com· 
bined HL register '" OFFFFH tae> 
tu.lly.O Is a bit longer and Iower). 

The Super Sound rout ine Is 
written In all retll ive code. With 
the Z.eo CPU, relative code 
lranslates to a special set 01 
jump Instructions thaI do nOI 
lpeclly Ihe .ddress value of 
Where they are 10 go. Instead, 
Ihey use I single byte dlsptace
ment vatue (either ~ or -) from 
the current memory location. 
The advantage 01 relative code 
Is that It can be located an)' · 
where In memory wit hou t 
changing any 01 the program 
statemenlS or values. The abil · 
ity to use rel,lIve addre,slng Is 
one 01 the Important adven
tages 01 the Z.eo. and its use 
with Ihls routine reduces the 
size of the subroutine and 
m.kes It easy to use. 

ImplelMf1l.t lon 

In order to produce thesound 
from your computer, )'Ou must 
connect an audiO .mpUfier and 
speaker to the c.ssene output 
plug 01 your TAS.eo. Since the 
voltage out Is less than t volt 

peak 10 peak. roo can use aI· 
most any sound amptitler (do 
not use .flY ampUllar that Is not 
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Pro tect tbem all witb CRYPTEXT , tbe hardware 
encryptioD module tbat briols ultra-bleb level 
security to tbe 8mall computer user. Once 
encr~'pted, your tiles can be s t ored or trans
mitted 1n str i c test privacy. A 8ialle CRYPTEXT 
unit will differentially control tbe medi cal, 
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FERIN ENTERPRISES ,m 

6310 Underwood Ave. S.W. 
Cedar Rapids, Iowa 52404 

TRS-BO" DISK FILE MESS? 
Find disk files instantly with the most sophisticaled disk indeKing program available. 

Similar IndeKing programs eKlst but none with as many features as FINDISK-Il' 

AUTO MATICALLY c.ute. son. prin, . sealch a Mas!er Indu 01 aH disk liles . 
AUTO MATICALLY read lile names. disk numbers (no hond II!nl,y}. 
AUTOMATICALLY prinl dl~ Labels (opfio1l(l'} 
AUTOMATICALLY update Indu f.om .evised disks . 
AUTOMATICALLY add optional ' illl! descriptions . 
AUTOMATICALLY pU'gl' disks 01 unwanted files . 
• FINOISK-II {0f1 tOPll! or disk. 32K min}. S2O.00 

Othel powerful programs from Documan available on tape or disk: 
• STRUCT·I beam design and moment hans/e. w/ graphic, {16K} . ........... SI5.00 
• SOLAR-I es.sen tialcak ulations for possive sola. design {32K} . $30 .00 
• RIA-I complu analvsis oI,eal estate Investments {32K} . . ..... S3O.00 
• DEPRECIATE-I cakulate . print 12 facts on depreciable items /16K} . SIO.OO 

.... VISA OR MASTER CHARGE 
DOCUMAN SOfTWARE BOX 387·A KALAMAZOO. M149005 (616) 344-0805 
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10 on. 1"1 than the decimal 
add,esl 01 Ih. first byte 01 the 
routine. In the program thevalue 
Is set 10 32131, allowing the 
routine to be pl.ced .1 lhe lop 
01 a 16K RAM TRs.80. II you 

h.ve 4K memory, then .nswer 
Ih. prompt with 20441 .nd 
change line 110 Of" Un. 1010 to 
read AD .. 20448.. 

down an .ver-curvlng road Ihal 
wand.rs back .nd forth .eroa. 
Ih. screen. The road becom •• 
n.rrower at I"" game pro· 
gr ...... Th. car contlnu.lly 
m.k ... pult·putt sound, .nd 
th. pl.yer must stllGr th. car to 
avoid running oil the ro.d or 
failing Inlo potholes. Approprl
.te tound ellee!1 are .dded If 
mlaadventure . trlkell . Th. pro
gram t.kes lesll than 2.SK of 
memory. 

Fig. 2 • . Fr~u.ncy 'f"u.,. 

E.ch lime line 230 or line 
1040 Is executed In the prOo
gram, • ral'dom duration value 
Is .dded 10 a r.ndom frequency 
valu •. The I um is Ih.n passed 
to the USA( ) routine. and Ihe 
tone II g.nerated. Subtequenl 
loopi of the programl wilt gen
erate differing 101"lfl1l of diller· 
Ing I.nglhl. 

When.ver the st.lement SS 
= USR( •• ) appears in the pro· 
gram, a tone will be generlled. 
Th. length and duration 01 the 
tone are sa' by the 'falue xx as 
described earlier In \hIs article . 
AU Ihe xx v.lues In the program 
were derived from experiment· 
Ing and playing wllh the g.me. 
The firS! lew linea 01 Ih. pro
gram are u&ecl 10 load Ihe USR() 
lubroutln •• s In the BASIC pro
gram. Spend some time study· 
Ing R.ce to get some Ideat lor 
your own programs. 

0... ...... v _ _ ... -
00 --. " .= 
" -~ .113 

'" .'" , .. .'" 
'" '" • ..,,, 

Fig. 2b. Dur.lIon 'f'/UIIS. 

lr.nlfOfmer Ilol.ted from the 
'20 't01t IC line). 

One poaalble .mpllfler I. your 
C'IHtte recorder. To UI. your 
c,sHtte unit: (1) disconnect 
the motor control c.bl. trom 
the recorder; (2) r.move any 
CatHtte from lhe m.chln.; (3) 

open the c .... tt. door and 
prall the Im.1I laver .t the 
back I.ft ollhe caleett. well 10-
w.rds the back of Ihe well ; (4) 

press Ih. RECORD .nd PLAY 

buttons Ilmult.neoUI'y; and (5) 

plug • speaker Into the ear· 
phOI"lfl j.ck. Any audio output 
from your computer c.n now be 
heard from th. spe.k .... 

Ullng your c.s. ette unit .nd 
a speaker Is • r.asonable 
meane for .udlo outpul from 
your computer. An aven beller 
w'y IstOUH' g.dgellh.1 your 
1oc.1 R.dlo Shack sells: the 
speaker/.mpllll.,., p.rt number 
2n·,ooe. ThI •• m,1I unit has.n 
Input J.ck Ih.t I. plug compat· 
Ibl. to th. ca.HII. c.bl. from 
the TRs..&O. So to UH It , .11 you 
need do It unplug th. c.bl. 
trom th, MIC Input of youl cat· 
Mite unit .nd plug It Into the 
spe.k ... /ampllfler, turn It on, 
and you're In busln.ss. 

The Bol.SlC program Is one ex· 
.mple 01 how to UH lhe Super 
Soui'd routine. Before the pro-

To g.n.r.t • • ton., pick. Ir.· 
qu.ncy'f'/u" FV, from FlU. 2. 
.nd. dur.tlon 'f'/u" DU, from 
Fig. 2b. G.n.,at. th' tone by 
IIxllcuting , .. BAS/C s,.t.· 
m.rIt, SS = USR (258'DU + FV). 

gr.m II loaded, the MEMORY 
SIZE? prompt mUllt be set equ.I 

Examplto O. m. Progflm 

Th. Race program .hoWI an 
exemple gam' progr.m uslOil 
Ih. Sup.r Sound roulln • . The 
program I •• heavily modified 
ad.ptatlon of Ihe orlg ln.l, 
which was concel'fed by Bill 
Louclen, • local R.dlo Sh.ck; 
slora m.n.g .... In the g.me, a 
car .ppear. 10 be traveling 

AChal~ 

I wrOle Ihls articl. nol only to 

,. PII0611~. TO OEIIOIIStllA IE IHE USE OF · SUPEII SOUIIO' 
II 
31 aUTHOR I 0.&. IIOIt" .. 
" " THE IIEIIOll' SIZE PROIIPI IIUSI 8E ,1MS II ERE D WI 1M I 
1. IIUII8EII EQUAl '0 1 LESS , .. l1li S1.II 1I0UTllff AODItESS. 10 
If 
, .. OHtN' "ll ' INTUU VUU!lLES II UII FISTER 111114 8i51C 
'" 10 32731 1' RESEI:yeO IIEIIOII, &001lES5 FOR IIO UTINE 

(CNUGE 10 nua FDA . 11 RUI STS.1Elfl 
1f. HI • iNH I OnS6)1 POIIE "SV'MII ' SET lIPPE" "rtE OF USII{) ao t RfSS 
1)' LO • 10-HI . 2561 POIIE 165Z6'L OI ' SET lO IlER lUTE OF USIIO 1 00RE5 S 
I I ' FOR I,.. aD to 'O.UI • lUO fl:ESEIIYEO II(M OIll .. lIN ROUtiNE 
15' IIElO 01 1 POIlE I . OT 
1M IIElT I 
11. Dah 2'5' 121. '" 62. I. \4. " 2)1. 91. ll. U· n. H. 

23" ) . 119. 211. 255. 13' ~ •• c , ". 2'" 2.1· 1.12' 31. 
32' 24 1, 211 ,.. 

2" OEIIOIISIA&IIOH [.'''PlE Of "IIICOM TOilE &EIIERATtON 
211 OU aU.AIIOell)!' OUflll10N IIUST BE 1!lIEG ER MULTIPLE OF 15& 
22' FV S.RNO{ 111111 • fllEOUflK:l YHUE MUST IE HOH-lEIiO IHIEGEII 23' 55 ,.. !JS1I(OIJ-fV) I ' Ge~ER"( 10He 
2" GO lD 11'1 ' GO 1110 00 IT "&," H. EIIO ... 
'" , •• ' •• •• •• 'NOIMER .,' OF EtPRE5SIOH •• • ••• ... 
,U.OEF111T1 - Z 
11 11 10_nU.' 111_ 1111(1 01251)1 PO~EUo;l1.1I11 'OIlE1Ua·'0 - I4I · ZS1 
1121 FOR 1.'0 10 .. 0· 2'&1 IIEao 011 POKE 1.011 If HI 
113. OA" 2IS"H.lI. 52.I.l •• '.n 1'91. I' . "'19 . ' 1. 23' . 3 . 119·lll. 

255.1) ...... IS. 2' 6. 2"242' 31. 32.2".211 
114' SS_I,tSII( z .. a .... O( ,.) . 5.IttIO( "') 160 10 "" 

8A~/C program to g.muate random lone,_ 
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make a couple 01 bucka, but 
. 'ao to try to stimulate tnose 
Microcomput ing readers lucky 
enough to own TRS-80 compul, 

ers to write some auper pro· 
grams that can make use 01 the 
abil ity l ocreale sound et/eets .1 
hope that It Is apparent I rom 

THE 6uE OF Al CE IS 1I00 IF1(0 liT 01'1£ II OJ'". 

reading the ar1 lcle how easy 
and simple it can be. 

II you would like to avoid typo 
ing the Race program into your 

1 IIEII 
2 IIEII 
1 IIEII 
• IIEIl ~ E MO II' SIZE IIUS I 'I E SE T 10 HI3? fOil l~ '1'11 

U'" f Oil . 11 lU ll 
S liE" 
5 oEFIN,a · l, ClEtll l" 
• it _32 139111 I_I H T( 1 on 5 6) I PlI!4 E' 55? 70H I 'PON E U 516.1 0 -11 1*1 ~61 

ItEII CIUNGE 1 0 10 EQUAL 1'''' fOil U lUll SHI Ell 
II FOil Ide 10 1 0. 28 1 IIE I O 011 PO;o E 1. 0 11 IO EU 
12 Oil' 2 ~ ~ " 2 7.le '~2 1"""'1)11 9 ,. 6 1.5 •• 6 9 "7' l3~ . ) .17~· 1 11. 2~ ~'1 3 · '~ · 

l'I~. 2 1 ~ · 2 1· 2 1 2 . 11 · )2 · 1 11. l al 
15 tL S IPli1 h!CH",' l H I PR' ""," , ~ , . ,~ uc: .. III Gil l I ~ " O 'ol(' :C II II S( 91): ' ) ': P;' I ~ I' 3' < ' 

-1 0 Sf H I> I> IG .. ,·' PI> .. .., •• ~ • • · O~ LE FI , ~I>I) ... ( ·:e .. " 1( .. 3 ) : · ) ·' ~" ''1I. ! ~ • • 
'1 0 SIEE I> LEfl' 

16 PIII"'I.71~.·PIiE S S ENI EQ WII ( N " EI O'-
11 """'IIEU : ' Fas.·· I IIE NPII I 1<11. ' •• • ••• lU t E ••• ·IH.US II ( 5119 )IPIII I<I'_!" 

" SS'USII( SI1 !) I GO HI 18 
11 SC _II 50"1 OS _nlll _I " 1 " " .1' ,t.1II I 0' \1 hi' 6' 2 5 ""1 f'1 ~ Yo 1 HII!!. "1 ~ " . I 

lEs l2 1 S 1" 599 9 1 ;:> 1.2551 LC .I 'B I lit . I U ICLS 
15 f OIlI .1 1 0 1 ~ I PR I "' IS Uti ~ G s (8 .,,· ): lUI ~.C )s n, N6 S( SI- III -C •••• ) ; I .. :: ~ I 
]I _.PEb(Ml ) I,FU!oIOIl I ''' E ~G.G .' 16 010~' 
48 IF L EI" OJr IlE ~G .G · I 
51 IFRNO(II'll~EI<IO . · O 
~. ~.g· O IIF ~c lTHEN~ . 31 0 . - 0 
1_ J, Il . C I I FJ )6f ll1(I<I" .I;~ ·C I J o" . C, 0"0 
IU POII El. '11;01)0( Ea. I " I"'S '.6155 ' US It( DS) IF 'I ' ~ IS I'll I<I GI( III . I .. ) ; 
It 5 I FR"'O(& ) .31 I'1E IoIP II I ""STII I N6 S{lhI0(C).)2) : ' 0' : T1 " ( J ) S ' ~ ' ~ G II U ' J . a?l : 

H SEP II , 101 ' " til J)S I MI 'IG" U-J' t2): 
I \Ii PI . PEEM ( 1 ) : P? .~EEM ( hI ) " f( IPl o)?) 1I<I0f 1>1 ' 11l r"E 'I1211EtS EI F( ~ 10 IQ) 

OQ( Pl·'9)IM EI<I,I;.E l SE,I ' 
' '' ~ I'ONEI' Lt t pOoI U' 1. <iC IF of-III Hel IHEr.-F. U , CoC·I' OS .1~ 'i.2.t : I FC ce '"E I<I" '~ 
\Z5 6 0 1{l ]V 
IU SC.SC.!1 6 _1",t<C n . " ) :PI1 I1<1'· YOU 11 '1<1 OfF 'li E 1'010 1' 
I S_ f O~ '.ilI O'i . S IEI' U 'FOIII. '" 110 261S IEI' · t I SS. USII( ,.1) I ~elllt ~O T II F O III .I~ HI 

l GI1' 1 31 PII I I""S 111 1 1tj GS( ~ . 12): U R(II . C) S 111 1 '; GII F.I. J . 41 ) : 'S S.USII( I ) I I<I t J I. 
G0 1D3" 

H;~ SO.S!:,. I I PH'~ 11 . 8.C n I FOil I d 10J' 1 P" 1 1<1 '_ P,;.· I' I) ''1 GU ' : ISS 'USP( 'UliI) I Pil i 1<1 '_ ' 1< . 
- I I 55 . USII! ' 21 ) '''£1 I I Pil i "".gsl. I 160' o)a 

U I CLSIPIII .. , ell 'lS( l 3)IP II''''IPII' loll , ~ lt l N"GI ~E Gy( g" pgl 'I" ~ " I ~I ' 

PIII"'I-'O U lIa .. OF ,~e IlQA O';SC;'lIl1es ' 
215 I'IIII<II, PII'IOII I'II I"""'I<IO FEll I"' O·; SD :·POIOIOLESI' 
111 PRUITI'IIINTl Pg I NI-WAH I 10 HIT AGII'; (Y 011 1<1)1' 
Z2t Ahl 'll(E'" SS . US ll ( 2S9" .1I"I0( 5). II "'O( 5» II F( IS,., ,. ) M( 1,.-loI-) T"'Elfn ~ 

niUa 
U5 IF".-'-lloe .. ItU" 
2 5' tl S' X_'I FOR Id,05' 11I. '1 ,.0( 11) 1._ •• ).iI. PRI ~f" ,-'tH-: .SS_USII( U I . a) ,"ElII 

FO II I '511 102 515 If P. l' 55 _USII( I ) I ",e.'I CLS 

Race progrBm us ing thB Supsr Sound subroutinB. 

computer, I can provide a prere· 
corded casselle for $6. Send a 
check or money order 10 O. G. 
Morr , 6599 Red Fo. Rd .. 
Reynoldsburg OH 43068. with a 
nOIe requeSIing the Race pro· 
gram and Include your name 
and address . • 

~. !111. • <>.0,,,,, •• ~ .. 
_ .... , .. _"".«10.00,... 

_ ~_ ....... """'''''''''"1,. 
,.... • .., ""_, ~O$o 

~ ........ _ • • _ touo ' ... 

• . .. _ ..;. ' -... 1.( ....... 

Fig . 3. Super Sound flo wchBrt . 

UCSD Pascal* for TRS-BO t Model II 
I 
I 
I 
I 
I 
I 
I 
I 

The Standard Package: O perating System 0 Compiler 0 Screen Ed itor 0 Filer 0 library 0 Z..oo Assembler 
o Patch Ul i l ily Program 0 200 page User Manual 0 Jensen & W irth Pascal Reference Manual 0 Bowles' Beginners 
Guide To UCSD Pascal 0 tutorial d isk. 

Plus: 
" Single or double density diskeltes in one or more 

slandard formats. 
• Disk Formalting program. $350 
• Configuration program for serial 1/ 0. Complete 

Optional Utility Programs: 
• File con version

CP/ M: 10 Pascal . 
TRSD OS to Pascal 

• Z-80 Disassembler / D ump Program 

.sso.OO 

.SSO.OO 
. . $50.00 

i ".:!~P.1Y~}·~~J .. 323 Keuka S~~~~~n~New York '45;~~-!!~ C<wp_ I L _________________________________________ J 
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GENER>\l 

Use block movement to re-order your programs. 

Cutting and Splicing BASIC 

R. 8. No,,'ngham 
cIo The Book Rack 
1tJlQ Sf 3td CI. 
Tha Cove 
DHrlIeId &tach, FL 3344/ 

divided Inlo three Dlocks. Block 
A Is numbered trom 10 to 990, 
block B lClO1)...I990 and block C 
2000-2990. We wiSh to re.order 
ttle Pfogram so thai Inslead 01 

ABC Ihe sequence Is ACe. Nor· 

work, bul II saves both the time 
01 re-enterln; 100 lines of code 
and the Of/Of' . 

Lln.1f regress ion and 
graphing data wllh either a hori · 
zontal Of 'fe(1ica' &leiS are Iwo 

To refra.n your memory, the 
spUclng procedure Is .s follOWS: 

PRI NT P£U /1156331, PEEK 11e&:).1) 

This determines the end ad-
mal renumber ing t8(:hniques rout ines which may be uSfllul in dless 01 the pl'ogram In memory. 

The technique 01 loading II 

program to follow an alllsl· 
Ing program ,"'Whip f ile Wipe
outs," by Roger L Pape, Micro
computlnrl, July '919. p . 39) 0 1. 

ters seY1l181 advantages \0 the 
TA5-aO programmer. Reducing 
keyboard enlrle, to save lime 
and minimize efTOfS Is one ,,~ 
storing • library 01 roulfnes to in· 
sen "any point in I program Is 
another. 

Suppose we hive. program 

will not pemlit this. 
LoId a renumbering rout ine 

and then the program. Delete 
to-990 and 2000- 2990. The r .. 
malnlng block B Is renumbered 
and moved 'rom 1000-1990 to 
2000-2"990. Save tne renum· 
bered block B on tape. 

Now, reload the program, 
dele t e b toek B (Delete 
1000-1990) aoo renumber the 
program Irom the beginning so 
that I t I. now numbered 
10- 1995.. Then using Mr. Pape's 
melhod, load block B. Presto! 
ACB. This may seem like a lot 01 

BUIUNE88/..\cr.otJXTINfl 

SoFTw"RE 
_ _ -..,,--' ........ _ <Irwp«I 1Pt 

. CPA_~IPt._,-"""'I .. CPA· •. _._---"""'--........ _,,,,_,,-,, """,',. ""'a ... .-. •. 

. ......,,..- ... _...-.._,.. ... _-

. .,.,-/MotfII_ ...... -. . --;-.-.--....,-
',..-.,.a~.,_ 

'-.I' .. ~--·.-.-__ u __ 

f ... 9·Pr""_ fI'"Uft ... dt./. .... . " . ..... __ 

--~ 
'hMI' eu!lllrtrTER .\.Pl"LK'ATIOS" 

Bay to., Ohio PO Box lAOOI 
45414 

II ,; l d 
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a varlely 01 programs. We can 
now load these, either In lhe pro
cess 01 entering a program or 
alter the program Is compteted 
and de-bugged. (Belng eble to 
de·bug a program In small see· 
lions IS often advantageous.) 

One wo.d 01 caution In adding 
material as part 01 the main pro· 
gram or as subroul ines: Varl· 
abies must be consistent. Try 
aOdlng a line at the beginning 
aoo end of the section 10 trans· 
tate: A. Z. B .. O, RaY, etc., 
lollowed by Z . A, O . B, Y. R, 
etc. 

The computer will display two 
numbers: .. " 

POKE 1-. 200 · POKE 1_ . 7< 

If two cannot be subtracted 
Irom tne 11' 51 number. add 256 
belore sublrac t lng and de· 
clea50 the second number by 

00 • • 
Cl..0A0 (IItOgt .... l0 De_ 
.~ 

POKE 1-.n;:1 . POKE 1_ . lie 

Now LIST the program and 
RENUM II required . • 

U,,"A 'Of .sa . 1- ttll(l'In 
.. Ipn.btt .t(OSn l ion 
Rt"'! (c,..,r l 
,~. 

for c..a.Ie, I 1-

Lo<h lS.9S- lolh 101" $10.00 

JlktUI S,..lt,... I., . 
AJ SlOOIH UII" 

HI ...... "" ... . N . Y, 11101 



:: ::GIANT! - VIDEO SCREEN 
DISPLAY WORKSHEET 

~ .. 

-ti~ mar. 100II.1 .. , In l",lll •• "",,1 lor tlcleo lIYOUI. __ 
""lIno 01 f l.Mn STOCl _0 TMU 'AIUIISNED SO IT II .ASHAlH S 3 9" 

. ' ._ .. _. __ ... A MUST FOR .&AIQUs PROGRAM.RS' .. 1.1 .... 

'::=;":::':~~_.!:.: :::$""""Ul!":::'HL~ ..... 
!-.c'.c--=--' .:.-=--=--"_ •• _._.,,_._'_--'-.-.:.. ____________ -:. ..... "' ••• - ALSO 

CHECK WRITER! "°"8" CASH A.O'STEA 
• LIST OUT Cl'I'l;:U, ACCOIIllts 

~ 
• '"$-10' UK · 2 DIU Orl ... 

(110 ' 1'1111111' "'IIIUI,n) 
... AI;c;OIII1b PII elltell 

or Deposits ITo Str •• n or Priallrl 
.. 1. ACCDllrm 
.. CompI.te (dUIIOIIUlln 39.911 

Ult • • D1u Dn1'e 
M.ndles ell" s ... . 

ella,,1 SIll . Deducl. Irom 
In"nlory. POllio ell"I' 
IctOun!l • 01". lI.ceip!. 
Ptlnll 2 Un. MeSSlle .1 

.. '.I,ncn Clleell I, ...... 's 
C .. ,...III b'.nn pI .. s 1.50 POIta" 

GOLF HANDICAPPER I lollom of lI.c,lpl . 

Go" C, CRISS-CROSS 
.. TIIS·Ia ' nit · 1 OIA Ori,, · P""llr 
.. lOG •• lIIIters 

• Sorb.n M,,,,"rs by N._. lilts ".n!ficap. P,. lib UK • • Disli Drive 
IIlImb,r of O.mn Ple,eo. 0".... Tol.1 S-IIO ... mes. Idd~1S 

• f l ,lIr,s Gon M."dlu" lIy USaA 
(USGA .~ro"cI MI1Itod) 

lIl .. 1 0.1. PII,ld Pllonl "umbers , Puis 1n 

;:ot: .. ~s~(~-r PllY! sa4. 9S PIIOIII "umb" Ordl' . • Prints Man.ltlil card lor lIeil .Imb,r 

COMPLET. DOCUM.NTAT1ONI1' 
ph., 1.50 'oslli' 

MICON MICRO SVST!!MS 
P.O. Box 310 I II Tnll II Hh~.nlS 

. dd 5% Sill. Til Axle, Tex •• 71020 
Ph.817 444·171. ext . 2 

''HISPED'' 
TAPE OPERATION 

A~SOITWARE 
PROGRAM 

for the TJlS..8OUo' 
~eD speed Tania; 
-s.yn, Verifys .114 1000s .n.y d.1I or 
PfOll"atns (BASIC of SYSTEM) 

<.n transfer . rr. y (\at. to t.pc up to 30 
limn ruter than norm' ! oper'lion usina 
PRINTI 

. Printer cont rol fellurcs- Aulo tlrriJae 
return, line s~cilll' ~ae 1p1Cina, KTttn 
imlJt 

Wrire for full sptriflNl/iO/U or send 
fU. j)J(ckormoi + SIoOOP/ H(Cali f. 
rC"Jidcnts add 6"" !.IIln luI 

...... PALOMAR. 
IIIIiiiiooSOFfW ARE 

170 S. Palomar Dr. 
Redwood Clly. Ca. 94062 

"" 

GRAPHICS 
. " __ SOFTWAM..,....,. .. ,... 
,.,..... _ . IIASIC.. 

• Loll ,.... _ ...,..... _ ,.... eoqIO/IOf ... _ . ..,,...._ .. _. 
. ..... A$IC ___ .,. 

• _ "'-- ...... 1pIIotIeIIco1 dIal_ ........ _r ...... _-"Y ..... -'"1 .... --,--_ .. 
. IET. _....". OjIOIlr 1 __ 
• 00M ..,. __ WIngo .. ~I(L 

.,.I111_,...._ ........ U_ 
(1ltI.IO_ 45~ 
.0... ............. llfTV!'lUSoE, -. ........ 
...... .,., pooInI .. __ ... u_ 

~-.---- .. ---.""_ .. _ ..... ....,. 
WINKING CURSOA . ...., .... ~....- ..... _T_· _ .... _.--..... 

."~ ... -~ .... ,... ...... --011..,.._.., "£WI. 

COMING aooNlI 
..... l.JID.ra1O ____ .... J 

-.t .... fII_ -...-
GINI 

YOUR TRS·SO CAN BE 
A TOUCH OPPONENT 

Cllrt Il"UMMY 2.0 pI.y, anronggamf. QOO(I 
~ to cn.ufI"Igf an .. peort play« 
PLays. flJll/"f'gutatlong.mt,kHPlscorftO 
g.amf levf!. aliOwt rurrangeme-nt of 
Play"",, nanct. iIIId tnange'I nntl!gy to 
CountK In opporlfI1t'l jlUIy HOu"Sof gOOG 
Card jlUIYI!"Ii. a fascinating progr.m. one 
you,. enjOy playing .ntr .nd vying to 
tIe.t Mea·, ,'4.9S 
CMICKIOOK PlUS $(lives tM problfm Of 
monthly ~nk tutement rKoncIU.tlon. 
NO cumoersome t.peo record ke-eplng . .lUSt 
00 yOUr chect:book once. montn.nct let 
0IeC1t1JOOlc Plus n.' I(U' all thf t\et"lS ancl 
fin(! theel"ron. Mea·, 19.95 

CA~CUI.ATOII ","US iSanon,scrHnor pmt· 
Ing caICuI.tor. witn en"" ana mix«l CalC u' 
latIOnS. memor1n lor amw« stor.ge or 
c*tJlatlOnS w ith conslann. Item count 
anct on'scrten or prin ted ,eVlew 01 long 
iIdd ·.nO·suDtr.ct OOtratlOnS. Optional 
oottarforrNt. MPC" ' 9.95 

CloIICKaooK PUIS ano eAlCULATOI PLUS 
OOtnonOOfcaossette. MC '2 $14.95 

T .. USTMAlCIII POwerful. verutlle pn)' 
wam alOws e-ntry 01' 400 ~ with 
codn In 16K. uses by COOl on-sc:reen or to 
prtneer. sorts. pn)~ «I1tIn; 01' ","" or 
coclf.«mPn\l. lOaEl lng .sn.IeINI forCt.ltlS. 
organizations. "".- OUSInftws. ndlvICIuaIS. 

MLM' 1 19.95 

MANHAnAN SOfTWARI. Inc. 
P.O. ID. S200 CfaMI c..tnl SbtIon 
New ... City, NeW YGrtt 10017 
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UTI Lin' 

Why POKE your screen onto the line printer 
when you can use this flexible routine? 

LPVIDEO 
o.,1d E. Powers 
10 WI/bell Ct. 
New Hyde Pirie, N Y 1HUD 

Ohen 1 want hard copy 01 
~hlng on my TRS-80 

video screen, A lavorite method 
to print out In. TRS80 display Is 
to POKE the pt'lnler driver .0-
dresl InlO Ihe video control 
block In dedlCl.ted AAM (POKE 
1641., '41; POKE 16415, 5). 
Ttlerulter riMY PAINT c0m

mand will act I' an LPAINT. 
The trick I, cl~ but very 11m. 

lUng. While It Is In plaCe, Ihe 
CRT Is Inac tlye, the key1)o,rd ' s 
tied 10 the line printer (you won 't 

see what you are typing unl1l 
you Pfelll ENTER) and oul pYl re

qul/edon the screen will beaent 
only 10 I lle printer. The POKE 
rout ine and the one to cancel It 
(POKE l&ttA,88: POKE 16415. 4' 

are aeoond-besllecholqlJeS. 

WMr. LPVlOEO 

LPV10EO (tine print '11Oeo), 
Pf_ted hefe in two _lion s , 

is a OfHlflfllized MlbrouUne to 
produce Mird copy 01 everyIhlng 

on the TRS-80 screen, without 
Intetrupt lng 1M video display or 
compromising rNO.bUIly 01 key. 
board input. Both 'I8fSlona pro
due. Ident ical machine Ian· 
guage soflware WhIch may be 

131 • ao MICfocomputlnr/. May ,gao 
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,tn " " CIU _LPlUC:II' __ __ 
, M ____ .amIR 
.ClUIMJ ___ .......... 
' tn.ftlODI'Qt ....... 
, IS m 
, If III" ., a .... 
' ... If .... .s.I'I ... 
1~,. __ .tJU._ 

- , --_ ......... -. ---_ .. ' !'KIll IfCIf _C ,.. " __ _:sr _. ..... __ _, 
, _. _II _. _oil ,",til '"', InJX Jll7J a ,""III 

Jll7JO _. lIm'e IfltO ,,",If _. """ Int. _ . _ 
II I'nJSI _a _oil Jft2C qM "". _Sl ""? __ ""iI _0 _. IN. fM:. ,...".. aD , 

"'" , ... , 
"". .. liFt. ,_ ..-s ...... -, ... , .. , "". ___ ....... "'.llll. ___ u..L 
__ "". _. ",.,. "". __ "" II' _. "". _, 
t l'nIa ft. _.. ..... nc _. .... _. fIfII»: 
_. ..... _0 .... .... ".0 .... _. "",. ... 

• _,I _'II _. .... ,.._ .... , ""'. _ 0 _. .. .. .. .. .. _... -. ... , 
"," , "". ....,. ,... , ... , ... , - - ----... .. .. --.... 

'""PI " .. -... "" _ .. _ .. ...... ... --_ .. 
Hex Ul:NINI LIM 

AOOM:II COOl .-1tA !.MIL _noN ewtAAMII* c»ItMPTI 

""" COWl" OOIQO NIC'TIYT CAU. CNEKL' ;CAU.JIOU'T1Ni . 
"",8 7'f 00111 0 lO AJHlI :oN III(TURN . 

FFl2 £1 _ EXIT "'1)10 Hl ;OfMI:~ .. . 

IeMln protect.:! memory as I U. 

er IWVIce routine (USA) _II
abI. 10 any BASIC program. 
Printing Int entire CRT ICt.n 

bteomu a. "'y II selectively 
c.tll lr'lg tM USA Irom I BASIC 
program. 

U,t lnog 1 I, In luembly lin. 
gUagI progrlm In Zllog Z.ao 
mnemonics. Oon' l be Ihret l· 
ened It llsembly Iinguig. I • 
new to you; thl. artlcl. stepa 
through lhe lilting slowly. In ao. 
dltlon to learning aboIJt IUMIifft' 

bly Iinguig. programming, 
you'll Kqulre I.,.ry uselul au~ 
routine. Uttlng 2 produc.t the 

.. mt reault II Lilting " but 
u_ BASIC 10 POKE I~tn» 

lion, Inlo memory. It's an eaty 
wly 10 get LPVIDEO running to 
you can lPPI'eclll' hoW _II ma
chine language worka . 

,.,..... T'-'Y end Op 1"0 .. 

The anembly language pr~ 
gram (U,tlng 1) WII protluc.d 
u" ng Ih. TRS-80 EdltorfAuem
bier. Even If you don't have an 
Edltorf~~, you Cln ,'iII 
load the program through BA
SIC, Of with T·8 UG (I Radio 
Shick programming Ind debug

ging Plckag') or, If you .r. Ul

Ing a dltko()l'lented Iyllem. wllh 
Ihe TRSDOS DE8UG com· 
mandl . 

LI.tlng 1 II In MYeI'KlOlumn 
1000mlt (1M Exampla 1). Column 
thr., the only unbroken col
umn, It a __ of line numbert. 

Column lour contains optional 
labell, .. In line eoo, libeled 
NXT8YT. Ratherthan speclty an 
acldr ... a. he .. adechTIIII FFHI • 
for .... mpl., I Cln ,.fer to that 
acid, .. , by the .rbltrary label • 
NXTBYT. 

Thl, I, part icularly usefu l, •• 
the address FF1&H WIS deter
mined .tt., I wrote the program, 
when lhe an«nbler worked on 
lhe aource COdt(ln column. five 
.nd Ihl) to cI.-..Iop column one 
(lh. RAM heudlc'm. ' ad , 
d,......) and column lwo (1M 
machine language obtICI code). 
Column two conl~lnllhe actual 
program. Everything elM'1 IUP
ponlng mltll1al. 

LPVIDEO blgln. with tM ~ 
IInltlon of It, IItlt memory Ioca· 
tlon (FFOCH, deelmal 652t2, .t 
tint ~ and thl uslgnment 01 
.... ,oea to ' he l.beI, VIDEO Ind 
LPADDR. VIDEO, let I t 3C00H , 

IOIrIlcl1JCOi'llpuring. M.y JNO • 117 



INTERNATIONAL 
ELECTRONICS TOUR 
VISITING FOUR ELECTRONICS SHOWS 

in 
KOREA, JAPAN, TAIWAN & HONG KONG 

October 8 - 22, 1980 
••• Air Triln~tilUon V~ JiI~ & Northwest Air· 

IVIe • • 
••• Pilrtlc\~nlS ""'-y Return to the U.S . Indlvldu.lly 

Within 35 o.y. From the o.le of Depwtwe . 
•• °Flr.! C~ .. Hotel Accommod.tion • . 
... · 0.11)1 Show TriinsporlilUon_To lind From 

Holtl • . 
•• · Oversu. Co-Holt: Electronlu lndu.try AJlII . of 

~ch COUllII)'. 
•• 0 Anilngement. For Group illId IlIdlvldUil I 

BulJineJl fllltetlng • • 
••• Bu.lnell Briefing. by Loul Government., 

Chamber of Commerce, ilnd U.S. Embtl llY Com· 
merclil l Ofncer • . 

•• • Price: '2020.00 Including AU (l ,S . ilnd Fo~lgn 
TiIlIel. 

A.6<e.cribed by WilyneGrun In Jill'lWlf)' 1980 Mkrocomputlng 
Edltoriill 

Write fOf IlIfOfmilUon iIOout Elecllonlu Tour To filr Eillt 
MAkGO(VAta Commerce Tow.lntUNItlonlol, Inc. 
al0 Muket SlIeet, Sulle 142·144 
S.n Frilnc\Ko, CA 94 102 

When you've 
got something 

to say to a 
lRS·80'· 

you can say It best 
willi Scott's VETil Voice 

Now, e n joy )'OurTKSI80 mont with ~'olce entry 10 basic 
IINgram, o r 3'I1\1J Solld ·,t, le reliability. ",)' 10 U5f1. 

Key '"tUn'll Include: 

• PerfonnaDC8 compuable 10 1)·. ll!m, CO&tlnl S 10,000 
o r rnoRl - al hoblJ)'isi prlcet 

• Hitch acculllC)'. fast recognition 
• S upplied wilh d emo progl'1unllnd JOitWilnI tools 

• ConneclJ directly to KIlIt!ll llnntl!!" 110 port 

• Slm l, le to vrowsm - only LcI\-e l ll BASIC required. 

Ma ke )'OUf COnillUl l! f m ON! produt.."1.I"~ lu Ki en ju)'sble l 

For de'uib. co li 8J 71387-1054 or wrlle: 

scorr _., 
INST RU M ENTS 

1'5'b!11 Er1 • O'"II!In,T .... ,S2Cl' 

... ' _ .. r .... ~ 

It the addre .. 01 the IIr.1 byleof 
Ihe CRT memory. 

The TRS·8D I. mem ory· 
mapped. FlequentlY Input/out· 
put dati .re channeled Ihrough 
RAM address es la ther than 
th rough the 256 pons of the Z-80 
microprocessor. The displilY 0c

cupies lCl24 bytes 'rom 3CODH 
10 3FFFH (decimal 1S360 to 
1&383). LPAOOR .stand. 101 
37EaH (decimal 1431 2). the 1ociI· 

liOfl In RAM at which software 

ilddllases the Centronics peIrsl· 
lei port . used by mo.1 Radio 
Shack pl lnters . 

The remainder 01 lPVIDEO 
may be rlgilrded a • • h! modules 
(see Tibia 1). The Initial ization 
uquence preserves lhe data In 
reg l"., Pil l,.. AF. Be and HL 
Regl.1M pilir HL. which will be 

used ••• poIntM to . uccessive 
screen locallon • • I. loaded wllh 
the start ing addren 01 the .. ideo 

memo<y . 

Lls ,ing 2 

1 11(11 . .. .-s It _ TO I'(Io:E U"v tt€O [HT O .01 (011 ~ 
2 II£tI ••••• (jISt: YVtS ICI!< 
1 ROI ... 5[E ACt(K>fifIY l NG Al>1I (\.E ~0It rulrlUl Il Cl!< (€lIlIlS rOlt 

SNit.l EIi S 'lSTEIOS AN) ~1St: S'lSTOtS · ' , ' 
, POI(( 1655]. m ' COIIII£t 1lCl!< rOlt EIIIIOII IN sen: lEVEl2 C~IPS , ' · ' · . 11 11:(11 ••• I HITI"- IZflTlCI!< SlUt.:( 
2'1 0fI1~ ~~ . 1' 7. 22"9. ll. 8 . 66. , . 8 
," ' 
~ ' ,. . 
" IlOl • • .• l OfllO l ifo[ (I VIN O 11ff0 U' _1"£11 
1'8 OfIIA 14, t . m 
• 0fI1" 50', ~ ' ruiN T~ I S liNE. I' NEC£SSHIV. ACCOItO ING 10 

DlliU II ONS 
" DATil 1~. 58, 232. ~ no 12. &2. ..... . 111$. 12. 2. 2 ,. ' 

Ut ' 
,~ . 

III II£tI ... PIIt[Hl l[lO[ 
1'" OfIlIA 2t5 
1$1 OfIlIA 50' . ~ ' _ IN THI S l [1<E. [F KCESSHIV. ACtOli:tl[HIJ to 

0 111:[( 11016 
I" OfIIA &2. 11. ~. 232, ~ • . 62. 1"- I ... . 12. 226. 2r... 

It1. 2.1. 2e1. 

'" ' , .. ' ,. ' 
2M J:£rI . ... [)€CJ( rOIl PlltIHl[ll I!£IiIDINESS 
21t OfIlI A,.. : 12.. SS. 213. 127. 2M. 28]. 111 . .... S. 213, u, . ... ~2 
,~ . ,. ' ". ' 2:It IlOl • •• lOAO ~ PlUHl _ISOIIY 01' U' ST"TUS 
2A DATA Jl 
2711 DATA 1". ~ ' _ 1'" T~ I S liN[. "KC[SSI'II'I. fllCCOli IONG TO 

DII!(ClIOHS. 
298 DIITfil 2 • . ] . II 
..,. DIITA ,7. 2S~ ' IIOOtry I~I S liNE. IF NEC£ SSfIII'I. ACCOli:tl IHG TO 

Dll!(ClICNS 
lee DIIrA 21J, ~l , m, 121;. i'r.I. " . 8, n , 62 • •• nt . 12. 

2406. ;:0,]. m. ;.'99. II 
J1I WlTA 58. 2M ' _ Iry I ~I S U K , IF NEC[ SSfIIR'I. fllCCOIIO IHG TO 

OIIl£CTl OHS 
12ft OAt A 221 . 281. , .. , .. ' '" . 
161 R[ft ••• NESSllGES 
1711 OAIA • • ~. n . 7tI. 90 . " . ~. 12 . 18. 7"11. 90 . 32. 82, 

U . 65. A- 89. 46. 12. 12. " . 12. it. " . ~ lZ 
]81 OIl' " M . '-5. 118. " . 92. 12, '-5. 7'1. A. 12. 81. '7. n , 

.... , ,. 72. 46. l2. 12. 12. , 
lse OIIT ~ M . 82. n . 1"8. ... . is. 12. 12. 711. 7"11 . .... 12. ?l. 

711. n . 76. n. 1"8. u . ~. ).2, 12. " . 72. it, 67. ~ 
"" OA TA 32. 88. 7"11. 87. it. 12. 32. 79. 12. 12. 67. " . 0;6. 

H e ' 
.~ ., . " . it. 46. 12. 12. 32. 8 

.... FCIJII Ilea - 2 " 10 -u ' I'U>I'" t lO I S LlI<E. Ir r.f:CUSH/'I. 
ACCORlll NG to ~]I£ DII>((lI0N5 

. 5;1 0£fIIl> e:I 

..,;e 1'(10;( I~ ~ 

.~-



CHEKLP, the IYbrollllne be

glnnlno at line ~, examines 
the prlnlers status. ll l he prlnl· 
er IS rudy the subroutine exe
cutes a retum 10 lhe CIolling 10-

CIotlon. LPADDR contains 5DH 
(decimal 93) when the printer Is 
ready. The only other pcMslble 
data at LPADDR are FFH (dec~ 
mal 255) II the printer 'a not on 
line (e.g., power off), OFH (dec~ 
mal 223) II It Is on l ine but dis
abled (e.g., out 01 paP«), or BFH 
(declmat 19 1) lilt Is unable to re
cetve data bee,luselt I, printing. 

.. the Prtnter R..ty 

Bit test operations determine 
which printer condition II tnHI. 
Bit tes1S were chosen rather 
tnan compales because they 
sa.,. program spaaI by mlnlmlz· 
Ing loads and regllter usage 
end by diminishing the number 
01 pushes and pops to and Irom 
the stack. The bits of each byte 
ara numbered 0 through 7, .rom 
right to left, corresponding to 
the power of two rll9l"esented by 
that btl. Accordll'lgly, prlnler 
condition reports may be ex· 
pressed as In Example 2. 

The Inltructlon at line IMO 

Ioadl LPADDR data Into the A 

register. Bit. 7 Is 0 (reset) " and 
only II lhe prlnler Is ready. At 
line 950 we tes l for readlneaa. 
Line 960 Is a return on zero; II bit 
7 II reset, control returns to lhe 
calling address. If bit 1 1s 1 (set) 

the program continues with the 
neKt Instruct ion, testing bit 5 of 
the f3atum at LPAOOR. 81t 0 Is 0 

If and only If the prlnler Is on line 
but dlsabied. 

If the printer Is disabled the 
program execUtes a lump to 
OSABLO (line 1100), wnlch dl. 

plays a statuI adVIsory. 11 the 
printer II enabled but otherWise 
unready, the subroutine tests bit 
8, wnlch II set If the printer II 
disabled (already eliminated) or 
ofi line. 

If bit 8 II set, l he program 
lumps to OFFLIN (line 1010) to 

print another meaaage. " no 
lump II eKecuted, the program 
usumes that the printer wal 
unread)' because II wal printing. 
The progrem returnltoCHEKLP 
and rll9M'S the loop until It Is 
.Klted by printer availability, dl. 
ability or offline I tatus. 

W I"IfIn 1M printer 1& reaay, tM 
loading module (LOU NE, begin. 

READY ~1m.o1 t3 lFH tllnM'l'OOI1I111 
PRIJ<lnHG <*:1fM1 191 BfH -, , 01111" 
OISAIlt:O dKw...I 2T.I OFH tIInM'I' 11011> II 
OFFLlfl E <*:_~ FFH 1Mr>&Iy1l11111 1 

Eumple 2. Printer COIIdlllon Report. 

"" ., 4] D21 EO F£ 22 u .... UC02D4IIF"!ICSD2:1 
FFlI . ) 11211Cl:E 
FF2t . ) <II ., 2t F2 co l6 FF l:E Cll2Ul1lMl:E" .. 
~ ., 2tl2UCI FIOlfllU 17C87FC8C8~2t., 
FF .... ) C8 n :N F2 2:1 ,. ff 18 el 21 '1 FF D:I Ftl U l'( "" ., COll .. lll:EeelE:N F' Ftl U D1 21 l2 FF n 
FFiII . ) O"~ 4'<IIE ~ ~:12 :N4I:*~2152 45 41 
.". ., " "2£212141"' 45 41 "' 21" 41 "~52 
FF8I .) 2141 * .. 28 51 57 4' ~ 41"'2E2I2I:N. 
FF,. .) :II :12 4' <lIE ,. 4' 52 2t **~21 4'4E2I4C 
F"FM -> 4'*452£2121 4]'" 45'1"21:11*57 4 moo ., 5221 * 52 2141 41 42 4C~2£2oI2012o1. 
F"FCI .) ~ 
~., F"F F"F IT IT IT IT ff ff ff ff ff IT IT Ff IT IT 
~., "' ff ff IT Ff IT FF "' Ff ff F"F ff Ff Ff Ff Ff 
Fffl . ) ff ff ff ff Ff ff Ff Ff Ff FF IT FF IT ff f F Ff 

Ellample 3. Memory Dump of LPVIOEO. 

IT.umNO n~~ -~ ~~ ... u., '''''',... 
''''' "'" IJ<lIlLALilA lION SEOUENCE 
FFU -~ LOAO YIDEO llJ<lE TO PftIJ<lTER 8UFFER 
m . ~~ PRIJ<lT CONTUITS OF !WItTER BUFFER 

",. - SUBAOUTINE CHECK FOR PfIIHTER RUo.J<llSS 

"" 01070 PRlJ<lT AOVI&Of!T Oft PRINTER Sf Arus 
fF6\ O\3\Q ME5SMIE illRUcotITilJN5.t.5C1I STRlMG5 

Table I . Program Modules. 

... __ -_,.". ,112 

I v • • 
I . from ELCOMPCO 1 

- -~.~ .. ~:~;Jt.. ;':':: ... ;, -.;;; ;.~ •. ':4:.:-J -.~ .. I C_IIIO_ .. ___ .. .......... I 
• _Of ·root .... _ - ........ _ ,,"", .. 4. I. 
I 

00MMI01Jo" _, ............ Ootl __ .. -.... ~." ............ ---.. " ... 
CWH1~( , ...... _ ...... " ... 1oR _, III, 

• - - - 10 .... - "1IIJ.OOI1.I I l.-.y l J. 
·-.---~--;~:~2"?::~.:;.-.; 1--.--' 

I 
::- 11_. 111_ .... 1160<. ~.r ""'" 

Q.III,_n , ... _" .. _ ....... ,., 

___ .. _--.. .............. 10:. __ • " ~'_.H' 1 • 

I 
OU ...... (~ c...-'u ..... _ ........ _. 

.-,- t.~~~~~~~~~:~~~---- t .• __ 
GAM.. 1 

• "::::'0.. "'- -""" __ .~ _ 1 • 

I 

-.11110lI0: "_, ''-' .-. WI........... 1 -_II. .... u 

• 
_IL .".0 _11110.0 • 
( .. " UI 000 _115.l1li I ~O.o. I 

P.O , Ik»c 6133, A lbany, CA 9.706 • • 
WORD PROCESSING PRINTER 

I 
IBM SELECTRIC TERMINAL 

$795.00 
TRS-80" DIRECT PARALLEL 
• 
• 
• 
• 
• 
• 
• 
• 

FUNCTIONALLY TESTED RSZl2 SERIAl 
CABLES INCLUDED AlID/(JI 
NO SOFTWARE REQUIRED CfIlTllOHlCS· 
OFF LINE TYPEWRITER TYPE 
DELIVERY STOCK TO 5 WKS PARAlLR 
PACKING AND HANDLING '25 INTERfACE 
SHIPPING COLLECT 

ONLY '345.00 
CASHIER CHECK MONEY ORDER 

McClain & lllocl.fel, hac.. ... u 
5 10 ~ East 651f'1 Sireet [II] 

Il'IClianapol •. lnellan. 46220 
{3111 842-0526 
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01110 l NO TII.Uf, OlCTU"" IIfIIIOIIIY 
V[IIII1ON AOOIIIE .. ._ ... 

~ 

""-01$11 OI'FOCH - ~, 

""-NO1\! OISII " 'OCH "'" "'" 32K DlSII ~""H - -, 
UIIN01\![)ISII 08F.otH ~" W" 
1&It OISK 1FOCH ",,. "'" I&IINON OI$II 1F.otH "'" ,~, 

T.b le 2. Entry Points and Memory "'/location. 

lSI' OF 
ADOU$$ _CHili _NON ,:If: OUIII -~ 

,~~ III( NON 

" ~ " ~ " ~ " .. " " " " " " ~ ~ " ~ " ~ " ~ " " " " " " ., 
" " " " " " ~ " " " " " " " .. ~ .. ~ .. ~ .. " " " " " " " ~ " ~ " ~ " " " " " " " " . '*- ..... 1 oIfnI/leMI ..". 

T.bre 3. M.ch lntt L.nputtge MocIlllctttlons. 

nlng at 570) copies one scleen 
line IrOlTl the CRT m4ImOry to the 
printer buller. 

Line 8tO loads a byte from the 
video display, Indicated by reg. 

Istel Hl, Into the A leghuer 
which Is wr itten to lPADDR and 
sent to the prlntel buller by line 
820. Hl i. Incremented to point 

to the nelCt video byta. Reglsler 
C is Incremented and checked 
10r.aH (decimal 64, Ihe number 

01 characters on each line). Until 
C coota ln • .aH the program 

loop. back 10 NXTBYT (IIne8OO). 
When C comalns .aH, contrOl 
drops through 10 line 750. 

AI line 750 lhe program enter. 

Ihe print module, which call s 
CHEKlP. If the prlnler Is rNdy, 
the A register Is loaGed with DH 
(decimal 13), an ASCII carrlape 

return, which Is Hnt 10 the print
er at line 780 and forces a prlnl 

01 the buffer contents. 
Regiller B. which count s 

l ines , la incremented and 
checked for IOH (decimal 18). II 
B conta ins less than !OH the 
program has ·not exsmined 

every video tine. Control then 
jumps to lDlINE, zeroing the C 

register, beginning a load of the 
neK! video line. II Beontalns 10H 
control puses to EXIT, whiCh 
restores the environment and 

executes a return to tha calling 

program. 
The section of code that out· 

puta prlnlar advlSOfles begins at 

line 1070. OFFLIN loads Hl with 

the starting address of MSSG2 
(l Ine 1390). OSABLD doea the 
aamefor MSSG1 (lIne 1310). The 
program continues with OSPlAY 
(line 1120) which calls the level 
11 display routine at ROM ad

dress 33H. Each of the mes
sagas II established In memory 
with the DEFM pseudo-opera

tlon. DEFM Is not a Z..8() opers· 

lion but an .. sembler Instruc· 
lion to raseNe a blocfl. o f mem
ory for ASCII values of a mes
sage SIring. Alter Nch message 
II a 0, entered with the DEFB 

pseud<>op that defines a byte 
aceordlng to the programmer'1I 
w ishes. The loop In OSPLAY re
peatedly call s the level II dis

play routine until It encounters 
the 0 terminator. an Invalid 
ASCII code. 

A TRSOOS DEBUG dump of 

the memory arN containing the 
complete machine language 

ptogram II reproduced as Exam
ple 3. The enclosed sectloo b&-

, ..... , 
" ""-OISII ~.~ 

""-NON 01 5/( "t.~ 
UK 01511 "'. 1111 
12KNONDISK llt.1I1 
16K 01$11 "'.121 
I&KNONDI5/( I It. 121 
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Listing 3 

- ~, 
411l PIIIIfT • 12$. "TI£ Fo..LCIUN(;" ~ "SlID£ N..MIERS ,~~ 

SC(I€S or " S' • " 
.. H ili 1%_1 TO 1'(1/ ... PIIINT SN:«I'(I/) , 

~ I€lCl 
~le PltINT 
52Il PIIINT "( I!)£II1J(ST PNYSI CfIt. Dt:SCltlPTl OII " 
'!iN Plt I NT "(S>tLECT HEll CIITtI;OtY " 
~8 Plt I NT "(O>£l.£TE Sl IIlES F_ lISl " 
!\Sf PltINT " ( Il)00 Sl.. I IIES TO LIST " 
ua ~ ' ·U«EY' IF ~ • • "" TI4;N ua 
51"1!1 IF f1f. " P" THEN lC~()O 
5$8 IF IU."R" floEN 15;>9 
S9Il IF IU- ' S' HEN ] 58 
6aoII If 1U·"t>" 114;N 78EIII 
611 If IU_ ' II" l IEN _ 
i48 0010 ~ 

ginning at FFOCH and ending at 
FFBEH Is LPVIDEO. The dump 
should aid the ruder In produeo 
Ing lPVIDEO using T·BUQ or lhe 
DEBUG commands In TRSOOS. 

callng IN &!tHoutine 

lPVIDEO III uselul when run
ning a BASIC program. The 

memory alze Inquiry of the BA· 
SIC Inltlallutlon dialogue 
should be answered with a num
ber .maller Ihan the transler ad
dresa (entry point) 01 lPVIDEO. 
Rasponsel are supgested In 
Table 2. The standard translerto 
lPVIDEO Is by a USR cau. 

Programs In disk BASIC (or 
02'a level III by Mlcrosol!) 

should InClude InsHuctlons 
SUCh as OEFUSAO=&,HFFOC 
Ihat defines user service routine 
o as having a Iransfer address of 
FFOCH (decimal 85292). In Level 

II BASIC It Is necessary to POKE 
the heKadeclmal address Into 
memory one byte at a time the 
least significant byte IIrst-12 
(OCH) Into 406EH (decimal 18526) 
and 255 (FFH) Inlo -408FH ldeel. 
mal!8521). 

Olsk BASIC and leval III call 

the subroutine with an Instrueo 

lion like X = USRO(X). while level 
II users should try X . USA(X). 
Pro ceaslnp II branched to 

OA'''ON UNf I 

'" ,~ '" '" ~.~ '''.~ tl . ~ ".~ 
11 11.:ISS 208.255 1152. :ISS 15.:ISS 
"'. Itl I .... It 1 111. '" !oO. l tl 

I1t .1I1 208. ItT 162. ItT 15. ItT 
"'.121 1 .... 121 t1. 121 50. 121 

1111,121 208.121 162.121 15. 121 

Tebkt 4. Modific,tions 10 Li31ing 2. 

R£I'I •• " ~IFT P 

lPVIDEO, Ihe .creen Is printed 
(or the UHr Is advised why It Is 
nOI) and BASIC legalns control 
of Ihe program. 

Most 01 tha BASIC software I 
wrlle accepts keyboard Input via 

Ihe INKEY$ statement, a tech
nique part icularly suitable tor 

entering lPVIDEO. A typical 
caltlng sequ&r1ce, Illustrated In 

List ing 3, la part of a hYPOlhell· 
cal BASIC program. 

Line 560 begins the Input rou· 
line. II the user types a shut P 
the BASIC program catls LPVI[). 

EO. Since the subroutine re
turns eontrol to line sao, the IN· 

KEYS routine Is continued and 
awaits lurther user Input. 

ModKleatlona lor 

DIfl-.nt TRS-aO Conflgur.tlonl 

lPVIDEO III written lor a 

Model I dlsk·orlented TRS-80 
sYltem with 48K of user RAM. It 
res ides near Ihe lop of the 48K 
memory. The yery top la not em· 
played as TRSOOS 2.2 uses Ihe 

hlgheSl &4 bytes of memory 
when BASI C or BASICR Is 

loaded. 
The program Is easily modi· 

fled lor other configUrat ions and 

Is adaptable to other compuler 
sySlems. Use Table 2 10 deter· 
mine ol lp ln addrasses for pro-

~INE "II 

fO~ I%. _2" '0 _68 
fO~ I% . _ l 7t TO _ I 

fO~ I .... . - 16iS2t TO _ I","~ 
fO~ I"" . _11!163 TO _ 1t.38!i 
FOR I.". . ~~ 10 32102 
FOR I.". _ l25fi 10 U161 



duelng L.PVIDEO wllh an ~ 
tHat program. Table 2 aJ80 pr0-

vides answers 101M memory 
alza Inquiry and addrenealo be 
apeclllllcllOf a USR Iransler. 

memory. Tables 2. 3 and 4 con
sid« a TRSOOS 2..1 sytlemto be 

• non-dlAk syslem. 

Ihllt 0 Itop. background 
ta.l. 

TtIs user may .Iso w.nt to 
mocIlfy the progr.m so that It 
prlnta only up to the current cur
sor pOlltlon. Working with 
lPVIDEO can gl .... the novice as
a.nbly langua~ progr.mmer 
.... Iuable experlenee using 1m
portanl!nstrucliOos and technl
qu .... 

Fort Worth: f*l1o SMck. 1m. 
_ _ • How to Prog,.m /IIk;(o. 

comput.rs. Indlanapolla: 

Canol ...... 

Tabla 3 IIstl the 1.lt slgnlll
cant byt.. 01 RAM addr_ 
and the clata thoM adelr .. _ 

should contain IOf varIoul con
'Igurallonl. The fI"IOIt Ilgnll l
cant byte IOf all 32K addresses 

LPVIDEO II a uselul rOtlllne. 

Howard W. Saml & Co. li77. 

_ . The Z.(J(J MIcrocomputer 
Hs"dbook . Indlanapolla : 
Howard W. Saml & Co. li18. 

Adam Osborne et . • t. ZBO p.",. 

gramming for logic o.slg". 
8eftteley: Oaborne , Aatocl
ates, Inc. 1978. 

I. SF. for tl5K. 7F. 

Table 4 suggestl modltlcti
tlonsol Ultlng 2, ttls BASIC pro
gram to POKE lPVlDEO Into 

LIke every progrlm, II can be 

Changed Of enl.rged. A p&r1icu

larty enticing ct\allenge Is to 
write I patch 10 the TRS-8O key· 
board scan so tt\at It will look 
continuously IOf • shllt P and 
axecule LPVIDEO, regaldl .. 1 01 
what other task Is being under· 
taken, much the same way tt\al 

... -
William Barden, Jr. TR5-«) As· 
umb/y unguage ProrJr-mmlng. 

Kathe Spracklen. Z-80and 8080 
A.uemb/y language Program
ming. Rochelle Pa,., N.J.: H.y
den Book Company, tnc. 1979. 

Subscribe 10 ~ 
r" microcomputiri91 

fill out the poslage 
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c.n us, Writ. us, or Circle our reader service "# 

II VOU liketo receive mail relaled 10lhe TAS-SO ' Model I or Modell !. lhen send US 
your r"lameand address Companies and ind .... lduals all across the country have 
products and Pfoorams they wanl to tell you aboul Products that W Ill enable you 
to use and en,oy your compUter more 

Each day a tflP to your mallbo~ can bnng you uselul. IOteJestlng IOlormaltOn 
on accessorieS. buSIness proo rams, game proorams. hardware. supplies. etC 

And by mail ing dlreclly 10 you the compames can go 
intO grealer Oel<lIl on their prOducts and seNlCes. So 
send your name and address today Tell us ~ you own a 
Model I o r Model II and il your interest is in personaV 
hobby or buSIness use 

.. 'AS-tO'~ "_'. OI ~snac. 
.... ",21' 

National Tncor. Inc./3335 Greenleal BIVd./Kalam.uoo. MI 4900S/616·375· 7519 

STATIC ELECTRICITY 
YOUR BIGGEST ENEMY!!! 

STA TIC IS THE MAJOR CAUSE OF 
PROGRAM AND DATA LOSS 

Compugua.d 2000rw can help eliminAte 
Sia lic problem. nowl Compugul.d la lpe
Ciallylormulated to reduce ,t.tic e leclric
ity in all 'YP" 01 ca.petlng. You " mply 
IIC><Py Compugua.d on c..pet.., Pnd labric 
CO'I •• .., l urlacn nH' you. data process' 
ing lIQu ipme,.t and Compuguard .m.n.d
.. ,.,., goa. to work eliminat ing trouble· 
IJOme ,tPtic. 
You can·1 atlord to be without the protection 
Compuguard 2000r", wl"glve. Beloreyou 
lose another Pfogram. QADER TOllAyn 
Your Compuguard 20001"'" Sta"e, Kil , at 
the low IntrodUCIOtY price 01 51 2.95. in' 
duda.anaJlgallonol~2()()()"rM. 
soray bolll' and complete inllruetion. 

YOUR SATISFACTION IS 10QClb 
GUARANTEED OR YOUR 

MONEY BACK!!! 

IENp ~ _ YOU! Cheek 0 ' 
Money 0. 512.95 per Kit Wilh You, 
Complete Relu.n Address TO· 

Woodland-H.I,.... Auocialll ",2iD 
RaM.rc:h Buildi ..... 
a44 N. 3.d Sireet 
Philade lphia, P .... 19123 
OR C .... LL COLLECT FOR 
INFORM .... TION (2 tS}928·1691 
Deal.r Inqui.es Invited 
Maste r Charge Of ViII Accepted 

BRING YOUR IRs·ao 
KEYBOARD TO LlFEI -_._----_ .. _._--.... _----_ ... ..-."""". _ .... --._.""--,_ ... _--_."'- "-_ ._'-'-.'_ . .. __ -.01"". _. __ __ __ __ , ..... .. _.....c:_._ ... .-... ... _ .. _-_., ..... . 
.---......... -.-.... -.--.--_ .... -.. ... _- ..... --.--.....--..---.............. -.. --.....- ~-- .. -.---_ .... . _ .. .... ' .. ' .---.--.---.. -___ .......... _ •• _;.o,,,~,,,_ •. 
t_ ............ _ .. _ ....... ._--_., .. _-....-.... _ . ... __ ... _------_ .. _ .. __ ..... _ .. _ .. --_.-,---,._ ........... ,-. --, ·_ ........ _ _ ~ _ _ _ O'OAO(O'-_ .... _ .. __ l. _ _ .. _ __ . _ 
_ .. __ .... Iot __ . _ ._. _ ..... 

..... _ .. -.----_. -"----
.-----.~-....... -_ ... _-- ___ -- .. _ 00 ___ ... .... --_. __ ._ .. ... _ ...... -- "-'--- . .. 

Q DISOUVERY BAY 
8lJlilwAREOO P.o.eo.o$ PonT __ _ 

............................................... 
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STYLE 

Why enter figures in 
decimal, when you can use these routines! 

Fractional Input 

David R. Cecil 
Dept of Me/hem8IiC$ 
Tei/IIS A & M University 
Kingsville TX 78363 

wriUen lor the TRS.ao Lavel II, 
but should wor1l with any ex
tended BASIC having the siring 
functions LEN, MIDS, RIGHTS 
and VAL. 

lake a look at Program 3. 
To use Program 3 type RUN 

1010. When Ihe prompt? 01 Ihe 
INPUT statemenlappears, type 
Ihe first entry !ollowed by exact· 

zeros in your output You are 
permitted entries such as - 314. 
31 - 4 or even - 31 - 4 If you 
preler that to 314. 

If you are only going to Input Iy one space, then the second 
The dimenSion 01 the oulpul 

matrix 0 given in line 1050 is the 
maximum. You may wlah 10 use 
a smaller DIM size. 

one number at a time and wish entry, then one space, etc, (lor 
10 be able 10 enter a IraCllon lor example, -1~41 - 5. 086 11171 -

Would you like \0 be able \0 

enter fractions Such as 
- 815.6 wi th the INPUT state
menl In BASIC? How about 
variable length numeric data 
with one INPUT? 

II you've Irled simultaneous 
eq uations, matrl~·lnverslon 

problems or even BOrl ing. then 
you know hOw handy these two 
leatures would be. 

The programs given here 
allow fracllons andlor variable 
length data streams. They are 

your Input, then 'M Program t . 
(More ex tensive REMARKS 
about Program 1 appear In Pro
gram 3 starting at line 1140.) 

To call Program 1 your main 
program will need Ihe statement 
INPUT CS: GOSUB 2010. For ex· 
ample, Program 2 displays x and 
5x for user-ehosen x's. 

To use Program 2 type RUN . 
When? appears type in your nu· 
merle value, such as - 171681 or 
12.3, and press the ENTER key. 
Use the BREAK key to termlnale 
this program. 

If you want to enler more then 
one numbel" per INPUT and also 
be able 10 enter IractlOtls, then 

2000 REM'THE INM IS STRIHG C . 
~IO FOIl J • I TO lEH(CS) 
2020 IF MIDIICS.J.1) ."r IH£N 10!10 

2OJC) NEXT J 
2040 ~ ~ VAUC$J: OOTO 20!10 
2001~ REM'THE OUTPUT IS 111E HUMeER v • 
2050 v • VAUC$)lVAURIGH1S<,C$.LEN(C$) " J» 
2Oe() RETURN 

Program I. 

10 INM C$, GOSU8 2010 
20 PRINT ~. 5'V 
lO GOTO 10 

Program 2. 
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9 .1). Do not UM commas to 
separate the data yalues or you 
wll1 get the message ?EXTRA 
IGNORED. Oon·t put a space 
aller the last number entered or 
between a negative sign and Its 
value and do not put more than 
one space between numbers, or 
you will have some unwanted 

Output matrix 0 Is available 
lor luture use, other than lor just 
displaying its contents as is 
done in lines 1(91).1110. It line 
1085 Is changed to 1065 RE· 
TURN, then this program, like 
Program " would be nice \0 use 
with the INPUT statement. To 
utilize Pfogram 3 as a aubrou· 

1001 FlEM "A PROGRAM TO INM FfV"CTIONS" 
lOG;! FlEM '011 VARIA8<.E LENGTH NUMERIC DATA" 
1003 REM "WlTH THE INM STATEMENT 
1()()oI REM "8Y O"YID R. cEaL' 
1010CLEAR 1200: INPIJl B.$ 
I02O L08 . I . LETK . I 
1025 REM "UNE IO:IO .. DOS A SP"CE AT Tf<E END' 
I~ REM 'OF THE INM STREAM' 
10:10 AJ • lIS . ... .. 
I~ REM 'THE OUTMIS THE MATRlX D. IT IS" 
lroe REM "OIMENSIONEO TO BE THE lENGTH OF STRING A" 
1060 Z • LENtAJ) 
1050 01 101 O(Z) 

10M REM 'Cf<ECK TO SEE IF STRING A f<AS A SPAce" 
105& 11£101 " ('o 8LANOQ H POSITION I ' 
10lI0 FOIl I • I TO Z 
10M IF MID$(AJ,I.I) ...... THEN GOSUB l llO 
10lI0 NEXT I 
1«<; REM "OUTM M .. TRI. 0 HAS SIZE K-I WliEFlE" 
10M REM "K.II$ Tf<E NUM8ER OF ITEMS ENTEREO,' 
1081 REM "OiSPlAY 111E OUTM. ONE ITEM PER LINE' 
10lI0 FOIl S .. I TO K·I 
1100 PfI1NT DIS) 
1110 NEXT S 
1120 END 
It:!! REM "CHECK TO SEE IF THE ENTRY BETWEEN TWO 
112$ PoE" "eLANKS HAS" OIVISION SYMBOl.. APPEARING" 
lllOC$ • MIDSlAJ.a.~ 81 

11<10 FOR J • I TO LEN(C$) 
11Sl IFMIDSl.CLI.1). -r Tf<EN 11110 
lleoNOTJ 



111000101200 Une, use INPUT B$: GOSUB 1020 
In place olan INPUT statement. 

numeric dala desired when? ap· ,.. ... 1175 REM · ASSIGN THE RESUlT OF THE OIVlSIO'I10· 
11 Ttl REM 'THE OIJ1"PIJT Il(lq. 

As an illustration, Program 4 
displays the numbers ent8fed 
as decimals, followed by the 
original entry (whether frac· 
1I0nalor noll and does a sort of 
numbers at the same time so 
that the results appeal in as· 
cendlng order. 

The diviSion sign "f' In lines 
1150andl1BO could be replaced 
by ·· +" If you will be entering 
numbers In a lorm such as 
2.7081 + 6.952. 

1180 0(1Q .. V"'UC5VV"'UAIGHT$(CJ.lENtC1WI 
llvoooT{) 1210 
It'll!! REM ·IF I roES NOT "'PJ'EAR THEN ASSIGN OIKJ· 
It'll& REM Coro THE NUMeER "'i>PEAAING eElWEEN TWO elillNKS· 
12OO0(KI _ v"'UC$) 
1210e . I . 1:K . K. 1 
1220 R£T\JRN 

Program 3. 

louse Program4be sure Pro
gram 3 Is stili loaded. Then a) 
change line '050 to read OIM 0 
(Z), ES(Z); b) change 1106 1085 to 
read RETURN; and c) change 
1106 1210 to read E$(K) = C$: 

You might notice thai Pro
gram:) C$ln be shortened Irom 
line 1150 to the end by Int8f· 
chang in g some lines $lnd 
eliminating a GOTO. The for· 
mulatlon presented here was 
used so that omitting lines 1140 
through 1190{l1 your data has no 
Iracllons occurring but you 
want to Input $I stream 01 

numbers with one INPUT) will 
have no ellact on the rest 01 the 
program .• 

10ClEAR 1200: INPlJTII5: GOSUe 1020 
20 FOR S .. 1 TOK·I,FORJ .. I TOK·2 
~IF~»~ " I THEN80 

B .. I + 1: K .. K + 1. Aller 
Ihese changeslype RUN and In· 
put Iractlons or whatever 

_t_ .. ~ __ ._ 
-'--_.----«'OO_ ... _r_ 

. - ... ~. _.. ..s .. . ....... 

... .. .. .. .. 
CO MPUTER CREE COnPRN'_ 
__ "-''O!In~ OCIL-.o 0*) ... 

",.- "'.) ... 
BATTLE Of MIDWAY 
a leili~lic ~jmula li on ollh is WWtl bailie 

YOU nn now recrei,e th is iir-sei 
bail ie by comminding the individual 
curiels and squadrom 01 fighl~rs . div~ 
bombers i nd lorpedo bombers into 
aCIion! 

level II 16k S').9S 

FOOTBAll 
• 9 off~nse and 6 d~lense ptiYS 
• Fumb l~s, in l~rcep tions, l ime-ouls, 

onside·kicks - all indud~d ! 

• Play againsl Ihe compuler or a live 
opponent 

l evel II 161< $').')S 
All programs recorded on high qual ity 

Cissell~ . 

Send cheque or mon~y ord~r 10: 

Comput~r 51muLtitions Cllwd. 
.,44-)225 UpLtinm Dr. 
0ttavI .. Onborlo. C.n.m 
"tv 9V3 .... , 

... _SMYI<» __ ~ lit 

oI(INOO J.S 
!IOFORS _ lTO K·1 

80 PRINT D(Sj, "ORIGIN"'L ENTRY . " : ES(S~ NOO S 
"~O 
80 "' _ "IJ .,~ OIJ . I) - 0(.11: O(J)- '" 
VO 11$ .. ESIJ .,~ ES<J • 1) .. ESIJ~ ESlJI _ lIS 
100 ooTO 010 

TRS·go users 

Learn FORTH 
f()a1'M ;.._ .... ~ ...... Ioo __ ........., .. ,) 

C>OU ......... _ ........ ""'" v ... """ .oponoj .... FOaTH~"' ... _ _ ___ 1)1><>. 

I'OII:TH __ ... ~ ..... .. _~ __ .-t._. 
...,.Y(NlTIt ;. ......... __ 0( .... ,......,. .. I'OI1TH 

....... ........, ... "'" T1t'!." . n.. b" FOItTN.,. ..... 
;'Iudn I'OI1TH . • ",,«IiIor. __ .......... ...r 
<_!,OJ. 

'--" FOam .. """ ".. .• ~. til< " . ,I(lIlTII ........ _ ......... '-'_0( ................. ,... 
RlATH ;" ~>I)·" . ...,.rotrnI "" '!ok .... 111 u.s. ... 
C ....... ...,,,,,,_ . 1... .... 9) 

o..c-ooI, s ~., 

An_ .. rolt, __ . """' sl .""r .. _ .... 
_ ... 0nIe.- '""" cllc<' . _, ........ v;", . .. 
M-..: ...... , 

w ril<for. flI.U ...... ... __ , FOIlTll 

1beSOftw~Fann .. ,Oll -- Do,II. "' .. 

PEED CONTRO 
for your 

TRJ-80 
TRS- 80 SPEED CONTROL 
Plans- very simple ci rcuit 
allows wide range of control 
over speed of listing or run
ning programs . Connect to 
TRs-80 Port, or any Z-80. S15 

check to: Golden Circuits. P.O. 
Box 404, Golden, Co. 80401 . 

GOLDEN CIRCUIT! co 
PO BOX 404 '.' 
GOLDEN COLORADO 80401 

Program 4. 

JUDAM Now .\.nIL'\HLE ' I' 
FOR TRS·t;O 

__ ..... __ (IIDAMlio._ 

___ ,.,.. Oaitnod 10 .... ~f, .............. of di<I. ""'*<a_.' __ 'IO ___ ~""" 

~"-'''''. ''''''''--''h. ___ 
-'10.<101. Ilk. IIOAN .... _ ..... ommrnlOpi.oct 
"""",",,"'~I, . .... _IIIt ........ ,odI • 
.., .... ""' .... ~ and <!do __ ....... . 

.OAAl ("""_ ...... I_br~ __ _ .... __ : I .. _ina.~_ .. 
""" _ ..... EecIo _in< ',".m •• " ... O>do: .... 
_ ... ,II< """'"... ......... of ,II< ",,_«I 1"",,_ 

_'_'-'0_."" ",_or"" '_oofilo __ I1J llO_ ...... 

&lDAM ON DISKElTE WITH SAMPLE 
APPLICATION 579.00 _~._ .. ... ____ .. T_ ...... _ 

T:uM eo .... mur A..I'PLIIfA'I'iOSM 

o.ytoa, OhIo PO Box 14001 
45414 

(513) 133-2118 .. 220 

ACT c~ c.npwler TtC'hIaoioO) 

!M-k.t1n:,.,R ... ~ 
AIlLOmaae YeMlr bill paylDI! 

• Print,s your check automatically 
• Printa: a lut of each day's checks 

(detail" total) 
• Built in " edit" and " void" check 

routines 
• Work. with frictlnn nr line- red 

printers 
• Holds up to H payee. with or wlttl

out dKcriptiOIll and amounu 
• " Other" selection leta: you enter 

any other payee you choose 
• Save lime and have [unpayinllyour 

bills (up to P .9tU9) 
• Recorded on cassette with printed 

simple instructions. 
~ (25% o(f - introductory 
orfer) Send '!t.", check or 
money order, plus '2.75 postage 
"handling to ACT e/o J . Pate 

P .O. Bol: US •• _ 
.. 210 MeMIDDvllle, OR ,?I~ 
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m lllTY 

If you want to PEEK inside your 80, try this neat utili ty. 

MEMORY DUMP 

AII,n S. Jo"~ W3KBM 
1005 Twining Road 
cx.shftr PA 19025 

Every program starts '1'1111'1 an 

Idea 01 a premise. 8ul only 
wllh some tenaelty, does It de
~elop Into a !Inllhed product. 
The premise here Is that by US
ing Ihe following program fr.g
ment you can print tIM! contents 

01 men'IOI'Y. 

, ,~ 
10 F~lI.OT0100 

20 PRINT PEEKOQ: 
Xl NEXT )( 

Running ttlls program, you 
'1'1111 now see the contents 01 
memory locatlonsOto 100 or Ihe 

Illlt ••• memory locations 01 
your BASIC ROM. Remember, 0 

, = 
" FORX .OT0256 
m o _Kl" 

" a.o -INttot 

IS a very rea' number. (This Inlor· 
mation Is In the memory map 01 
your Levell! book.) 

When printed the notation 01 
the program Is declmel. How
ever, to belluly uselul, the print
out should be In hexadecimal 

'~m 
II you modllieo line 10 to read: 

11) FOR)( . O TO JOOO 

the BASIC ROM contents will 

print out and '1'00 will lind that 
the number. (in decimal) run 
from 0 10 255 wlltl no number In 
81lCIISS 01 255. In hex notat iOn, 

255 (decimal) . FF. 
To represenllhe hexadecimal 

value ol,ny memory cell we can 
make up. decimal 10 hexadecI
mal "conYel1er." .. 

He_ valUM lor numerats 0 to 
15 can be displayed by. single 

" IF G- 8>9 _Nt CHRIIO -11)._ ElSE I'RIKT Q-I; 

" IF ,e.l>9 PRINT CHN(II·81_!\tII; ElSE I'I'IINt CI1RtCII· 8) _ .. 

" .=, 
Initial PrOf/ram Llsl/ng 

144 • 80 Jrt1crocomputlng, "". y 1960 

charactllf-O through 9 and A 

through F-wlth !he alphabetl· 
cal charactell A Ihrough F used 
to represant the values 10 
Ihrough IS In decimal. For the 
sake 01 display unllormlly we 
will use two charactars to rep.rlll

sentHch valua. Todlap'ay this 
In lUal set 01 hex characlllfs we 
will app&nd a "leading 0" to 
each one: 00 07 09 OC OF elc. 

Any hex equlvalenl ot a decimal 
val~ In e_cess 01 IS is aulomat· 
lcally 1'11'0 characlers wide (In 
the renoe 01 0 10 255 decimal.) 

The base or radix of hex Is 16. 
I! we like any value In our con· 
sldered range 01 0 10 255 decl· 

mal and divide it by 16, we wilt 
get a whole number plus a rill

maloder 01 so many sixteenths. 
Even II a numbet Is divided by 

, '" 

sixteen evenly, the rasult Is still 
a whole number plus a remain· 

dElf 01 zero SixteenthS. 
Now leI us look at the MSB 

and LSB. In our two digit he. 
represent ation the leltmost 

character is tha MSB (most slg· 
ni l icant bit). II w ill have the 
greatest value in determining 
the complete value 01 the num· 
ber. The rlghthand character is 

the LSB (lea,1 slgnllicant bit) 01 
the pair and has Ihe least value 

to add to the numerical value. 
HElfe Is an e.ample. Let us 

break the decimal 93 down Into 

lIS camponenl parts. The 9 is 
worth nine tens or 90 and is the 
MSB, tor obviously Its numeriCal 
worth Is greater Ihan that of the 

3 which is three ones and Is the 
LSB. The sum 01 the MSB .. the 

• ,,~ 'ST"," ... OORESS IN OECI loUIl",s 

• '"~ 'ENO I.OCiflES5 IN DEClIoI.>.L ":E 

" FORX .S TOE 

" IF J. '6 TliEN J. O 

" IF J .0 ..... 0 X>5 TIo;[N _NT. - •• _Nt CHR$(" t 

" "'.P'UIqI(} 
~ 0 . ... 116 

" a .O·MIG) 

" 
IF 0 - e>9f'AINT CHMIIG _ I I _ ~[I.SE f'AlNt CHIISjIG - a, __ 

" IF lI.a>9 f'AINT CHRIIIII.al' _ElSE I'I'IINT CHRI!I II,., . 08): 

" I'I'IINT CHRIIllI: 

" J_J.,:NEXTX 

FiniShed Program: D«lmal 10 hax memof)' dump 



LSB represents the full numerI
cal valU1t of thl, number. 

If we tlke th4 same numerical 
pair, 93, In MX, we can do the 
same thlno, rememberlno that 
the MSB Is worth the vIIU1t of 
the digit multiplied by 18. 

The LSB Is determined IS In 
decimal with lhe exception Ihat 
In decimal lhe grNlesl vllue of 
the LSB I, nine, while In hex III 
greatest vllue Is 15, or to be 

more precise, F. 
Thus, 93 In hex Is the sum of 

nine sld..."a ... three ones, 
whiCh trlnslates 10 144 ... 3 or 
1'71n declma t notltloo. 

~,", H •• 

Now we Ire ready lor Ihe next 
slepof the glme plln. Dlvldelhe 
decimal 93 by 16. The Inswer Is 
live ... thirteen sixteenths. In 
Ihls wly we have determined 
that the MSB of this number 155. 
The LS8 Is now multiplied by HI 
10 lurn Illrom I fraction Into an 
integer, mlklng It 13. Since we 
Ire now speaking In hex, 13 Is 
Innotated as O. Thus 93 In 
declmll Is 50 In hel. 

Here now Is what our program 
hIS to do: 
1. It has to take any decimal 
number 'rom 0 10 255 and divide 
II by 18. 
2. The progrlm hiS to recognize 
Ihe whole number and print It 
properly. That Is II must print the 
number as leiters A through F If 
the number Is In excess 01 nine. 
3. The program must recognize 
the Itlctloll.1 remai llder and 
multiply It by 16. Then II has 10 
print It property to the rlghl of 
the flrat digit iagaln If th is num
ber Is larger then nine, It Is repr. 
santed by characlers A Ihro~h 
F. 
• . Finally, the program must rec· 
ognize Ihe presence ot a "single 
digll number" (numbers 0 to 15 
decimal) and II must append a 0 
to the lell of the digit (03.00, 
etc.) 

Flrst .... e must come up .... ith a 
routine thai will divide a number 
In the Qeslred raf"108 (0 10 255) by 
sbteen and give a separate 
iOenUly to the Integer and the 
Iractlonal portions 01 the an· 
swer. 

Take any mixed number OUI 

possible division could produce, 
lor e.lmple 5-7116. Separate 
end give all Idenlily to the frac· 

1101111 remainder by uslno the 
INT functloo. If X = 5-7116 then 
X - INT(X) would be lhe fflc· 
tlollal remaloder. 

. '" 10 INPUT. 
Xl G ~ )(III 

30 a. G - INllG~PRlHT e 
<10 GaTO 10 

The above program fragment 
has separated this fractional r. 
mllnder and given It an ldenilly 
B. 

II follow, Ihat If G represents 
the whole Ilumber plus the frac· 
tlollal remalnda' 'lid B equal, 

Tna valua of G - B will tlllge 
from 0 to 15, IS X rlllgn from 0 
to 256. Th' ASCII code valun 
for Ilumerals 0 to 9 ranoas lfem 
.a to 57. Tha ASCII coda values 
lor the letters A through F rUIl 
from 86 to 70. In addilion. tM 
vlLue 01 16·8 ranges from 0 10 
15 as tn. fractlonat remainder 
ranges.lrom Of16 to l!i16. 11 you 
carafully examilla Ihe cOlldi
tions Mtforth In lines 40 and 50 
you call see how Ihe comP'-ller 
sorts out tna gl.,." fact' and 
prints the proper two charac1ers 
In 1'18)( formal for each decimal 
value 01 X that we Illput. 

" oil ~ PEEIql) AEy.,. . ... _ II ... 
m G . N 11 AEY '~I' it 010 1I ... .iO modilled 

Example 1 

" lF J.IITHEN J·O AEM tN,,. . _ Woe 

" .F J. O THE"! PlalH CtHIIIII~ IIEIoI_ ,. o_ ,"" 
~ J ~ J. I :IoIEXT X REM """- it 01<1 ..... eo modi''''' 

EII.mple 2: The Ccwnl.r 

• 'NPI/f ""!lAfIT A.OOfIESS IN OECIYAl- ;S REY_ ..... 

• .Nf'Uf - ENO oIIOOAESS ... OEOUA.L - ;E IIEM_ ..... 

" roA X·S TO E IIEY CI\OIIge<I . .... 10 

Ex.mpie 3 

this Irac!looal rem.loder, that 
G - B equals Ihe whole number. 
Thus we have glvell the whole 
number a programmable ldenU· 
Iy lusl as we did for the IractiOn 
B. 

We now hive enough Illfor
mallon from these logically De
veloped f,cts along with the use 
of some string lunctlons to c0n

struct all Inlllil program. 

III line 10 we Ira Inputtlno our 
rallge of Internt. The next two 
lilies arl the same with Ihe ax
ceptlon of tine 30 Whll'a we hid 
prillted B. This Is no Iongaf 01 
use IS It WIS lor demollSlrllion 
ooly. 

Une 40 says in English: If the 
whole Ilumber porUoo 01 X Is 
grealer thall nine prlnl lhe ASCII 
Character which Is represented 
by the whote number ... 55. tf 

G - B Is NOT greater than nine 
just print G - B. This line takas 
cara 01 tha MSB. 

Une 50 serves the same luno
tlollior the LSB. 

.... .... 
A.t this stage 01 the game we 

ara Y8fY lucky nollo have run In
to a gotch.gotcha or bug IS It Is 
commonly called. Don't cl"leer 
Just yel, lor If you run Ihe pro
gram it wUl fill your screen with 
the proper values, BUT tM prllll · 
out looks funny. 

The numbers from 0 to 159 
(decimal) will run togllhec" so 
that on. pllr Is dllflcult 10 
dlSllllQulth from enothar. The 
cOlldlt loll worse liS for the 

number. 1110 to 255. 
We need 10 100 one mora line 

to the progflm. 

This line 1.l1s the computer 
that each time It prillts IIlLSB, It 
Is to prinla CHRS(32), or a blallk 
space. belore II processes the 
calcul.Uoos lor Ihe next num· .... 

Now thlt our program Is In 
some sort of shape. Ihough with 

a I"", lormattlllg bugs (display 
lormal problams). let's aOO Iha 
necessary Lllstructions to allow 
the program to dive illlo the 
memory IocatiOIlS alld prlnl the 
valu" III hex. To the Ixl8111lg 
program add the lines In Exam. 
pie 1. 

Line 15 u'" lhe PEEK fullC
too 10 examine Ina coolants of 
lhe memory cell locations Illllne 
10. In our present Instance this 
would be the first 256 locatloos 
01 lhe BASIC ROM. II you had 
willted to examine the contants 
01 lhe video memory locations 
II lla 10 would r.ad: 

10 F()fIl .. 1~ TO 10313 

The display lormat problem 
Ind Its cause ara clear lnough. 
Because of Ihe &4 charac t." 
P8f line limit the IIllel two char· 
acter hex number of a line Is 
spill bet .... een Iheand of Ihat IIlle 
and Ina beginning of tna next. 

The soluUon Is to pr llli no 
more thall 16 sets of hex chafac· 
ters per tine. 

W. call Insert a count., 11110 
the program to add s carriage 
rllurn after Iha slxl"'th pair of 
charlct.,s 011 aline !Example 2). 

Howe\I'If. now when wa run 
tna program we find another 
problem-split Ilne3. 

If you examine the print stat. 
ments III the program you wil l 
see thai aU but the second hall 
of line .0 use some form of 
CHR$ function. Let's challoa 
this 10 agree In lormat with tha 
rest of the prlll i statements; 

,£l.Sl. ""'NT C'"A$CG _ 8)_" 

Now when you run the pro
gram 11'1.,. should be flO prob
lemS wllh the display formal. A 
good rull, as demonstrated by 

the bYlit In " gotcha" Is to be 
consisten t with your lormlltlng 
01 prlnl statemaots. L1ka every· 
thing In lite this mly not be 
ullivarsal. bul It is a good way to 
IIay out of troubla-most of the 

time. 

PrInting Location 

FIlially, we will modify 1111813 
so Ihat tna decimal location will 
prilll 01.11 Iller Ihe last hex digit 
On each tine. Line 13 will now 
read: 
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" ,FJ . OAHOX._STl-1(HI"RIHTX. _I: 
:PRlHlCtffa(II~ 

It may help a bit 10 ex.amine 
why Ihe line Is wrillen Ihis way. 
II you run the program and spec· 
Ify a slart lng addr"s (5)01 OaRd 
an end address (E)0116, the plo
glamwill prlnl cellOtocell161or 
a 10lal 0117 celiS. as iI ~r int s out 
tlom 5 to E inclusive. Cell O. Ie
member. is In reality cell one 
physically. 

lhe line. i l means Ihal while Ihis 
cell is lhe si;deenlh cell pr inted. 
Ihal il is(in declmall cell number 
15 because 011 1'18 lacl thal 18ro 
is lhe IIrs. loca.lon. This ra
mains .rue eYen it lhe 5 value is 
NOT lhe ligur8 O. 

An 5 (startl value 01!13 and an 
E (end) velue 0169 would give an 
X value 01 68 at the ena 01 tne 
line. Looking al It another way. 
you are printing the value 01 cell 
!13 and then prtnUng t5 IT\Ofe 
values 10 make up the total 01 16 
values inthe line(!13 + 15 = 68). 
This Is lhe end 01 line value. 

II we modlty the Inpu t stale
menl we won' l have to modlly 
line 10 every time we want to 
change the area 01 memory 10 
be examined. Add Ihe new IInH 

'n Example 3-

one Ihat limits Ihe line lenglh 10 

Sixteen hex characters. and 
some way 01 making Ihe ENTER 
key a trigger lor program 
resumption. 

There Is a 101 01 meat here 10 
digest. Follow the program lrag· 
ment one slep at a tlmeand your 
own homebrew plograms will 
develop lTlOfe easily. 

One last bell and whistle. 

When the program prints OUI 
the lirst s"'8IIn cell contenls 
and then prints 15 al the end of 

Alter each l ull screen has been 
printed, you might l ike the Plo
gram to halt. while you examine 
It. Then when you hit the ENTER 
key. the progllm should c0n

tinue to the next lull screen. I 
suggest a counter. similar 10 the 

The compuler will lell you II 
you make a mistake-some
timeS-but il will only do whai 
you direct it 10 do. which IS the 
main reason why debugging is 
such a popul" InOool sport . • 

You will epPf9Ciaie Ihis accessory fNtIry ~me you IUrn your COmputer on! 

READ THIS 
• Grve)'OUr CAT the IumlOOUS gr88nJ::I"Iarac:ters Iound on lt1e very eKP&flSWtloomouter 

"""'" • Add a prolflSSlOnallook to your sysIem and your programs. 
• D1"amatocally omproved COOllas; lor eaSltlr reacl'"O and ImprO'o'Od graprucs 

We manufacture an 0Pt0ca1y correct. liS" PlellS\las" screen that mounts eaSily oYer the 
CRT on your VIdeo ffiOIlIIOr lhos IS a Quality accessory IIlaI enables your lAS-SO' 
ITlOfHIOf 10 prOClI.lCtl1he luffiloousgreen Cl\arac1efs den!lCallO!hose Iound on .x.pensrve 
lerm,nal$ For busoness aPPhcallOns thIS means eManeed aPOeilrance and reduced eye 
strain. lor the ~. graDl"ucs are tmgh!er and bolder The screen may be easily 
removed-no modihcation 10 monllor We ,hlp with in 

.. 

SO'een lor Model I .. .. .. $19.95 24 hours. 
Screen for Model II .... .. $24.95 3o-day money back 

... loll VISA · Mastercharge guarantee 
NaDOnaI TroCOf. Inc 1 3335 vreenleal8lvd . Kalamazoo. MI 49008 1 616·37S-7519 

TRS-80' STRUCTURED 
IASIC 

A pre<ompik. addin, IXrrormed pro

teo:iurcs. cue SIIUClurcs. repeal while, llneil 

and many otllc-r mUC1ured lanaua,t stlte

mmti 10 lilt alrn<!y pOw~ful Lnotl II 

BASIC. [)i, k(ltt 5~.00, U"in. SH .OO. 

M.nual purchaKd ~ttly 5tO.00. 

.v~~tlw_;,.1 ~JlW"'.v;J''''M. 
,,,,',N'.I,.;;;I 

313 MeMiow Lane 
Hllllnp. Mkhipn 49058 

(6 16) ~$.3!W 

rl>toWr i .. qui ..... i ..... '.-.II 

, .. 
YlSA • MUlEACHAAQE ACCEPTED 

w 0 R 0 
Processing 

" BAS I C 

ULC UPPEAllower case 11'111 I, 
lu lly compatible wilh 
Radio Shack ·. kif $4.95 

NUM listing wllhoui line num· 
1)8 •• lor thelinal 
copy . $4.95 

TERM No more IInelislings Ihet 
run all the page $4.95 

APOS Allows BASIC to save tex, 
as program Illes $4.95 

" WIZ" Our manu.I on word proc· 
essing with BASIC $4.95 

These prog rams run on Iny Level \I 
c .... tt. or dIsk .y ... m and e8n be 
lurned on 01 all 'rom BAStC. 
They .,e distributed on casselle tape 
with lnSlrudion,. 

SPECIAL OFFER 
ALL 4 programs plUI Ihe ManuII lor 
only 514.95 

Pro/,u ioulo.,. CfI'fON,iDtt 

100 BnKld .. ·.,)" 
VfSA! Non " Hlv,,,. CT. 06411 

1101} 119·1611 MASTCR CA RD 

~ Subscribe to ~ 
[ l'microcomputiriQ l 

fill out the postage 
paid reply card on 
page 162 

For Businas S)'slems Soflwllft 
Proarammers Only!! 
MlK'hilH I...utau.,e 

ISAM 
roR 

TRS-IO" Mockk I aIMII II 
AC<':ESS TIME \II St:COND! ! 

n.. __ ,.". .... ISAMIMlIJtI .. " : __ r ..... , ...... __ .... ,_ ... ... .. "w--.,..-. ..... , 
~_. _ n~)_ ...... h nl."-8)'"~ . 

......... · ____ Nt, "'t ............ ... ,......., .. -"',,_01 ', __ 
..... """/_."_ ... ,-......... o<loI '_. ' ..... g ' l __ ' 

...... " c ... ..w' I<" .. ,,_ u"_' 
1(.,-.""'01'''' ........ , 
0, .. "" ... 1" __ ..... ,. ...... 1.,·_ .... 10 r ... ..,; .... ........ _ .............. ' " ... - ~ _. -"",,.,---
... ,a . r .... __ .-... ' ... " 
"'" 'fI«!OI .......... .....t..Ioo .. • .." ..... ~ .... , ..... d_. _ ,a-_ ... ,,_' '' .............. k_ .. ''''' ... 
"",, - .j _11 ..... , .. ""'.,.,..." ....... _.110.' .... ''''' ... .... ...--,. 
~Ot'. , ... I ....... po,.~., __ . U.V'-'IW ~ .. ,01 .. _.., T .. ~UO';· .. ' .. ..-.,_ ... 

TRS-IO Moddl III K .. .. K oolyl ll 60.oo 
TRS·80 Modtlll t604 K only) 5110.00 



'" VN PROGRAM STORE (202) 337-4691 
.:2 00 W, ~ ( o n s ,n AveN'N J)()Bo:.%09 Wo sh I r on DC 'XOO 

Save 
PACKER 

time & space! KEYEDIT 
by 'hil I'1l9 r llo t ... Diaeovery e.y 

Thla _eh1n. l.n'l .... '1 ... tUlty is for 
aU .... re of .ith.r LaYel 11 o r Disk 
&.o.SIC. The f"""don, ,I".. you 
auto- r .poo.t o n .v.ry key, . e r .... • 
ori.nt..! edittn,. and daboune.. fn t h. 
..slti"9 ..,d. , you juet ... v. th. curaO • 
to any OO.ltion on t he Kr_n to 
In.t.ant l y i n • • rt or d.l.t.. Pl ... , whole 
IASIC aUt_nu ".n !HI copl.d t.o oth.r 
puu o f tr.. pr09rlUl • 

by con.OJ. Softvua 
rl\.h 1_ tit.. ultwu .1I1t1"9 

too l f or BASIC Pr<>9"" 11n ... Th .... 
Ua live " ...... nd. ""1ch .11_ 
udu .. . . d1n9 01 IAStC P"OOj"". 
and ...... . Hici .. .. t ••• cutiotl by t he 
,,_puta ... 

Til.. ' un pack' ~ br •• k. 
ault1p l a atat_nt lin.. I nto 
alnql. .tat _nt Hn., .. itt> •• u. 
• po.e.. fo.. • .. 1.. .. .. ding .nd 
edl.ln\l . Th. "bon' ~nd 
d.h,t • • any "nn ..... .. ry _rd. li t . 
LET a nd aU _.t .. 

Tr.. 'polek' e.-.on<! e<lep . . ... . 
lin •• Int.o ."Hlpl .. atat_nt Un •• 

up t o U.. ..",1... 1 • ...,U. r"" 
.~·elfy whU. _lnta t..lnq co.pleta 
prOOj r .. 1091". T1>h een ••• uy 
uduca t.... _ r y reqlli r _nt by 
.or. Ula .. In, .u you can La.o9 1n .. 
t l>1 .. .1100 ,"peed_ up ."a"uUoa o f • 
Pr<>9"" ••• ve. t t.. In 1 .... 0111'19 .. 
pr"9r .. f " ... lith... tape; Or "hk 
• 2>6 ....... " ht ape;" • • 

And the ' _ ' ~n4 a U __ 
you to _ a"y aectlon of YOIl .. 
PI'09 "" to .. new locatIon. W1th 
t ... ' ... "...t>' ,,_nd you c an 
.. an_r YOll" 8M!C 11n ••• 

So 11 your pr09r_ need .on 
_ ry, or you .. e ed ., ... t1_. 
" ,<1 •• 7"'" 'P<'<; t a .. ', 161<, In. and 
Uk ".ulon. &"ppHeel on t .... 
" •••• tt •• fOr 12'. 95. 

You alao '1. t .in,l. k.yetro_ .. entry. 
For ,_h, j .... pr... <SKI I"T > R to 
IInt. ~ 10M word IIXAD. And YO'" c.n 
red.fin. t .... _.y. to .ny BASIC k.r-r." 

In add ition. the k.y_.d _cro 
facility .llow. )'0\1 to d.fI.n. any 
f raq". ntly typed pattern .nd t h.n 
.. •• ""t.. it whit .. aln<;ll. k.yatrok •• 
TIll, i. eepeel.lly ,ra.t f or nATk . ntry 
and o lll. r r.Plltitl".. ... t •• 

Or d.. t he '1reat .. t key_rd "tll1ly 
y.tI H','~ 

DEBUG 
Morloc 's Tower ~ ( . ......... t.-atltd Sia"l.Uon. 
.... J.l.n H_r""nd, you •• e. to 
•• ve the ...-ly _neh 1_1d. ( ... J 

t he fI •• bal h ot Morloc Ill. Mad. f _ 
..... ..etttnq fantan.y . 01. pl.yln\l 

by lob Piar". tr .... Qu.lIty 
UII<Jh nep your progr .... t h.o"''1h RNI 

and _, v ilh tltt. r .loeatabl • ...,hIn. 
1 ... , ... '1' .. ti11ty. Inc l ud.. ,u l Upl . 
b ... a kpoinu, option t o .". c ... te c.u.La ill 
• .1II<Jh atap.nd .. vera 1 dhpl .. y 
o ption.. ' 1 •• '5 

P'I.§~~.~~~~!~.~ l;~ II _ in th. Dun j onq". at t r ad iUon 
that etart"" vith "The T_l. ot 
Apa""l" .nd eontinU<e<\ "Hh 
· O .... to.... of ~.' Thh h the 
d.adll ... Dunjonq ... et yatl $1 4 .95 
"Dat.,to.n .. . o f Ryn" 'H.ts 
"~l. of Ap,hai' ,H . 9) 
Supplied on dlak for e n . &l J. tIon.l 
n per prO<jlu4I. 

12k tv<> dl.t 

tic Trader 

!!apir.· 

STRUCTURED 
BASIC 
TRANSLATOR 
by GeM 8<0111n'l" 
Try atruc:tu.1td pr<><;lr_In'l. Yo .. 
",.n v .. lu pr09U" .. a in'l 
I'ROC£DUR£S, c.u.LS. CMt-CALl.S. 
IF-TH~-P;LS £ . WHILE .nd Ull'TIL. 
One. vr ltt .. n, SlIT .. 111 q .. l", kly 
tran.la • • tlla .u""t .... 104 cod.. into 
an eU.chlll 1I)'sIC p rO'll". Spa4Id • 
... p prO<jl." dcv. lo~nt . nd 
~ __ nt.t1oll. TIl. progr_ h bOth 
tn. la 20k aAS IC prOgr.. In 1 . .. 
then 4 .. In .. t •• l .nd ..-pact. 
lIeq ... lr •• llk and ona dl.k drlv •• 
SuppUed on d i.k to. , a.H. 

ru rrnft~qb!... .• 
T.andore rour T!!S_IO 1".0 a 
eockpi t tull Of elaborate ",ont.roll . 
T.t. olf. l and and do . erobaU",. 
on"" you 1 • • rn !low to U y. $7 .95 

Air Raid 
fro. s...11 5y .. _a 
R.al-ti_, ".tIootln\l \lall.ry · 'I .... 
.. hleh I. batt •• t ""n the aread ••• 
In _eMn. la"9"'\le for •• .,.l1l1nt 
~~P~~' and .ndl ••• ho ..... of fun. _ only n.95 

~It~~~rlrtgr.... r ... _rn 
noo-puyer. reu-tl_ battle 

'l'hil t .... POO " ~-'O d h ... UIIolar 
p rodu". •• yd>ollc laba l . " I t h output to 
eit .... r tlla >'ideo ... nitor . p r l nt.r 0 . 
hpa. ItoIdio S""ck'. Edito r ..... e-bl ... 
c .n load t lla hpoo. . It YO" own t .... 
!dito ..... ....tol.r, coapl.t. the paeh<;l' 
.. Ith thb proqr.... 'rO\lr_ on tapa for 
two dirt........ ......ry loc .. tlon •. T!!S_' O 
Level II~ 1I01f only 'lI .U 

DDT 
Dht Dr ive TiMr 
by DIsco-T.ch 
Analy ••• nd . dj .... YO"'. dtac drive ... to. 
apeed v l th ... a l-tiae '1raphic d i'play . 
~nual d.tail. ..... t or Radio Sh.ck, 
Sh,,'1'''' IIPI. P.na<: •• nd Vla t a drivel . 
bu t vl11 vort v lt lt .IIY drive. "'ll YO" 
n.ed I. DDT. t_ .crevdrlve ... nd live 
,In .. t... On dl'k for .' , . 'S 

1... eaeh play. r OOIT CNID CotrUBtS 

,paC • • hIp wi t h ~otate. :~:'::;11~1 !~~~~:::~~!:;~~~~~l:~~ and hypanpac.. Five '1_ ~ a.1' THIS CXU'QII 
Ilncludln<J '1rnl ty) .nd ' , 
.PH'<I I Included. In to. TH.I PIIOCRNI STOIlt 
hnq". \I •• U.'5 Cf\\ 4 200 IfIKonain ... ve IfW 

PO 80. no, o.pt I ,I 

Calcu lator Plus " nh1nqton. D.C . 20Q 1' 

r ... "-"hatun Soft ... r •• I nc . pI .... 'IInd _ ~ .. TRS- IO pr<><;lr ... : 
TII.n yo ..... fRS-IO I nto. e.le.u.tor. 
TIll. PU"II rlUl he. OptIonal p rinter 
r •• tur .... PIIrformo &11 e.le .. l •• lon. 
In doubl. p •• d.ion a nd .. I ll "'''''in 
.nd. , Ix c.lc"hdona . Optional 
doU.r for.at. U. H. 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™. MICROCOMPUTER 

:L[]r:1PU I H[]~%LS: .. ~~ 
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 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 

AND MORE 

PltOGII",",S AND AJlTlCUS PU8USH£O IN otM naT 12 IS5UU 
INClUD£ THE f OllOWING: 

It. COMPlETE INCOME ToQ; PROGRAM (LONG AND SHORT FORMI 
If\IV[NTORY CONTROl 
STOCK MARKET ANAl VSIS 
WORD I'ftOCESSlNG PROGRAM IFOR DISK OR CASSHTE) 
LOWER CASE: MoolFICA TION FOR YOUR VIDEO MONITOR OR PRINTER 
PAVIIOlL rfEDERAl TAlC WITHHOLDING PR()(;RAM I 
EXTEND 16 OIGIT ACCURACY TO TRS80" FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNC TIONS. 
NEW DISK M IV[$ FOR YOUR TII580· 
PRINT!:R OPTIONS AVAILABLE FOR YOUR lAS!IO" 
A HORSE Sl:UCTION SvSTEM· ·· ... Rll HM[I'1( TEACHt:R 
COMpt.l TE MAILI1'IG US! PIfOG IiAMS IKOl ii FOR DISK OR C ASSETTE 
SEQUENTIAL AND MA.'IDQM ACCESS. 
R-'NI>OM SAMPlING"'RAI! G RAPH 
CH[CKAOOI( MoOJNTENANCf. PROGRAM 
t.(vElIIIJPt)ATlS··'I.[V[l Il INO(X 
CREDIT CARD INFQM."IAfION STORAGE rilE 
flEG'NNEII S GUll)[ TO MAO IIN[ I. ...... GU ... GE AND A5S(M61 V 
lANGU"'G~ 
tiNE RENUM8t:RING 
ANt) CASSEl I E TIPS. PROGRAM HINT S. I.AI EST PMOOUCTS 

COMIN{, SOON ,GENERAL LEDGER ACCOUNTS PAVABLE AND 
Rt:O .IVAIII.E FORTRAN OJ(). FINANCIAL AI'PlICATIONS PACKAGE. 
PR(){,RAMS FOR HOMEOWNERS. MERGE T\I,'O PflOGRAMS. 
SrATISTICAI AN[)MATtI£MATICAI PROGItAMSI ROTH 
El.f M i:N l ARV ANI) AI)VANCE() , ANI) 

WORD PROCESSING PROGRAM 

F", "'~ '''i Ioo"~,, ,~. , ........ 1IoJ •• ~I< . ..... h ~ .. h 

........... ""","" .......... ' ........ ·01 

LEVEL II RAM TEST 
(C ... cUc or Di.II) 

C ....... h ,.ndom .................. 'r ... '" ........ ,~ , .... .. ..........,.'1' 

~ ............. , . ""'~"'9 PI""""" 
SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG IlNCLUDING LISTINGS or HUNDREDS or TRS 8O~ ~OGRAMS AVAlLABU ON 
CASSl l rl AND OISKEnEI 52 00 OM FREE. WITH EACH SUBSCRIPTIONS OR SAMPlE ISSUE 

.... .. .. .. ... ... ... .... .... ... ...... ... .. ............. ..... ... ... ........ ... ... .... ... ....... .. .... ........... 
:cg~..BIffirnl%LS: 

ONE YEAR SUe SCRIPTION 12. 

TWO YEAR SUeSCRlpTION $41 .. 

SAMPlE O F LAT EST ISSUE S. 

StAR T MY Sue SCRIPTION WITH Issue 

,_, '.hIt, 117' · _1 · J I "Ul ry 1111 ' " 2· Ju ... 117i · _" . JanUl ry IIMIOI 
NEW sue SCRIPTION . RENEWAL . 

HOUR 
24 ORDER 

LINE 
(9141425-1535 

CREDiT C ARD NUM&R ______________________________________________ EXP. OATf'-____________ __ 

~NATURE ________________________________________________________________________ ___ 

NAM. _________________________________________________________________ __ 

A""""' ___ --::==========;;;-.STAT£~=====:;"Z1P-----------ADOIIOiVtAII IC""""", ~ . _ ' l l1'1'1A11 _ ...... . _ - Of" U.$.4.. ~. 1CICICO -
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* A. Onf«l procftMd wit"," 24-Hou,. 
* FrH SIIippUts within U.P.S. arecu: (odd $3 1M Of'd.r,.. ou, . ide af 'he U.S.A. Of' U.P.S. areos). 
* 3(H)o)l Hone)! 1JGc" GuarantlN on an So/tworc (lnl a $3 IMnoIt}I ~ 1MtncIinsI. * l a-Day Mon~ Bac" GlICIf'On' •• on Didr ~ and Print.,. PLU8 J20-Day. F~ Servk • . 

• LlNtMlMO LlftL II by 0""0 L,'" , ... 0< ......... _ at T ... l __ eo 
II. Step 8y Step _c~ ... l"' '''''9l_'' 
_ ... .., _M ......... TAS·eo· Ow ..... 

S '~15 

• ~_ OIl« _0 OTHI!III MY.Ttlll.t. '1". ,b2. • ...., 111,..,.0- '00_ 
01" ~ .. ~ ... DIe "_"I0Il Iofll .... _. 
L .. ' .. I0 __ ..... _r. ..... _oo .... 
_ ... ........ a.... , 

" 

.~' • • 
I~ .. 

BoI: '41 .... Cltr ..... York 10151 

FAOIIlU.c n COIII'UTII 
• III: IIIIOOI;L-f'IlOI.DAD - --..._ ______ 1lwonly .. ---_.-.,---01. 1>f09'_ $pee,.., '611. 32M. 0'''' _. . "" c __ '" 01 .. ... Pt.. 
• ow-u .. "" __ ... ~ •• _'''"''' ..... , 

Son< ..... ( •• ,.."" '000 ........ , .. 1_",,011.01_ 
~omm_ ,ncl_ ~ _ UncomfN_ 
D. ,.. DIophcaIl -.or,. Ot ICOIl\' Sc,_ 
eo .... oIo ... d ~ ... a._ CoftIfOIl ... p... 
(10' c.- O. DttoO. . '''''''/y '$II. m oo "') 

• OOIOfllT · "" as' COfNft_ ...... 01lI011 
_,pie DoN $on' ..... AouI_ . .. Pt.. 
(5poc<ty 3211. Of"', 

• ' ... I .... n .... ate • """', 70 ............... ... 
,OU' TA5-eo "'CI""'no 'n.!"" $otI. W.". .. C __ . 51""11 C--. l ... _ AIOI>I 

J ... "'~. S'nno c.m ... no. 51_""_ 
Eqo.tl!""". tIppIof ..... L_ CoM _ ..... 
__ ... ....... IFOf c.- Of DoIOI 

• ~NITI': IIU'IIMI" IAtqui ..... "" ...... OC)· (I,,,,,,,, .. _-oil .... Of. 127-D9' Co"' .... • 
loOn ","",ICy. I ..... _ ( .. .-.10 on ~ 
.... , ...... II._"'P_~I .......... 
_ PI9'''',. ...... ... uII.,.. __ .... "" ....... 
..... ""' .. .. . ta." IFor Co_" or DoOO I 

• CO,",TI • Coc>y Woe ...... U"II"_ 
"'~'."'" ... • , • . " IFor C_ ... 0 .. ,,1 

FROM , .. ALL .nn .. SOfTWAll:E · R"·2 "'oen_ l __ ... _"' ... .... 
• 111 . .. ·20 01 ... V .. .- 01 RS/oI· ~ ... Ia." 
• OCV- ' Con....rs ... oe_u~"'OQ'."" 

" __ '0'"' . . ... ..... 
a ... ltI ""'0 . TIw .... "" ... TRS..-o 91 .... <:on-

..... \'010" "15-10 ''''0' , .. , ~ _ _ "'O r.1Ify ... • , .... 
• AJlllllICAQE . II.I .. '_ .. "'91 .... .. ,.' . ... 
a C .... . "50 I .... 001' """) 
• 11tS-- m IHTEII""CI! • 1 ...... _ . "n Soli· 

.... d" .. , IlSo2» "" ...... 10 \'01>' 
l RS-eo .. . .... 

• 11t.·m FOftIIATTtR ._ , ....... , 
1"",_1 Softwa .. ror ' Rs ·m __ .~ 
me .... 11" ..... COfftfO'If>OI ......... 

1115-10 .. . 11 • .• lilt IH ."" "..,Ch_ '" 
TII5-231) 

• IIlAIL '''C · f ilii _ 1 Of MoGel liD,.,. 
S",_ on.., .. . .... . o..oc.."""'no fu" _ 
Conl'OI_ ......... "',"_GeIIoC"C: Sol ...... 

' 110M AOYItofT\.IMlMtO IMTUIINoIITIDfU.l • AOYENTUItE.l : _ Dr Scon Ad __ . 

., .... - __ "" c-.. Of Otoo ...... , 
ntI! ~N CHAMP .... 
""*~AAAT 
... OOS · .... • . 00_77T-"V __ 

48-Page Catalog $2 FREE W,th Any Order 
Orckr bt,I Pttorw or Mail 
No~C~ 
Add $3 /or C.O.D. 

Add S3 /or oS Fo~ ond non·ups ~fS 

Add 13 '" UPS 8i.oLabol 

... _s.r.;c:.-__ '1!.2 

FROM THE .OTTOM ... U' 
• CHECIIl.aotllIl (too c-N 01' ()oe,I., .• 
,,~ 

• ...... OM&ATION .nn .. (. c_ '" 
D • •.. .,.... 

• ITlnat DOCTOR II <""'II'M1I ",_.cr! 
"'''' TAS_ 

_ ... _ ....... _.C&IOMI •. 
d ... . "o ... ...... n 01_ '*" of ...... ..,.-J· 
too- C_ Of DioII ... ..... 

• CHECIIl.aotllIlEGt.nR ACCOUNT. 
ING .T.Tt: .. I_ .... ~d .... Clh_' ........ 

• Uu.utY 100 · '00 .. , __ . __ ........ """'I>f ... _ ...... ,..r ..... 
PolOl atltoo ... ...... • ....c TOOlKIT · _ .. ' ..... _ . OOTO·. 
• .... GOSUII·. , .. _ 111011' .... ... . , ... 

• SOUND_AftE · _I0Il .... 10 ,OU< lRS-IO, 
J ..... ply,,, , .. .. . Ut. • . Som""" 1IfOIl'-
,ncl_ 

• TING TONG · C . ........ _ ...... Souft"'are "",. ___ .I0Il01_ .. ........ 
• YIC·TIM C_ YIMooII IrtetructIonItI "11iII!o ---It •• L_ . Ito! C .. MIII •• -..0 ...... to , _ 

Dt9< m ., ..... a..aol~ .... l ......... _ 
....... "'111' l&/'09Uogl Poog, ........ "O S- ....... 
... .a. ... l._ I ... "UC;' IOII 00091.-,. "" 
,OU' V_ 
VIC ' nclu ...... $'''' 8, S.", 55 _ ", ...... , , 

VI,T ... 'ItO 0111( OfUVE ',D" OF ' TOIIAGE .... 
_ sn" lOfe-

1'_"'" Puo ... _01 T_ [)ooO. 0..-1 - '0 00'_.,. ..... 0 ..... _ _ 

FtiOM HOWl SOfTWAJIIE 
MONoS · _ ; ... l l _Pt-ogfl"""' ''II '''' 

,-",or. ..oM-4 ... Com ...... 
s-,o_ IIoIoroieoo- -.itro Uoo", . - .... 

1IIOff.4 . 0tII0 .".,...,., aI MOII--J . .. ..... 
u vn III u.IIC ... ..... FAOII 
IMCIIIIOSOn ·_C--.UOf'I_ 
ou.C--IO_,TA5-IO-..o..-,"II 
.0.... on.. 

• ",, __ ouvn-n~ . .. _ 
' .... _l_ .. ..., "" .... __ ~ 
J .... D."'_ I"" __ I. o..c~ -.... UOf'I ... __ • r.r-.ooy 1 __ . ....... f\oN: 
_ -,00" t1IIS--.. _ ... y JI . • ..-.. 

n.: EUCTtIIC NJIiICIl 
c...-. ...•• '** ... • 1_ 

• HORII NU:CTOfII • DI" 0<. HOI 0..... ... 
... Tfw TItS-«I_~ ........ lM ... _........-_ ... sr-_ -

24 ill HOUR ORDEII UNI • 
('14) C25-1531 
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••• EVEBI.T.m!f.q,.f..9!t!9,Y,~_!JlS·80-••• 
COORDINATED BUSINESS SYSTEMS 

• V.CH MODUl.E CAN SE OPERATED INOIVlOUAlLY OR AS A COOROINATED SYSTEM 
• TURN-KEY ERROR CATCHING OPERATION FOR 8£GINNERS 
• FREE 30-0"'" TELEPHONE CONSUl. TATI()toI WITH S8SG 
• EACH MOOUl E CAN ee FOAMAnEO TO SPAN DATA ON UfO'TO 4 OISK ORI VES. 
• COt.llPlETE M""'Uoll AND DOCUMENTATION ACC()t.lPAHY EACH MAHUAl 
• MINIMUM SYSTEM REQUIREMENTS - , 015 11 DRIVES fOR NOOEl t.. ' -OI5« OAIIIE FOR MODEL .. 

ACCOUNTS PAYABLE 
T"- ao;:(ounli payable • .,.. .... rKeiYn dal. ~'nlng "".chuM '.om 
... pplitor1o ,tM:I p.O)due. ef\oIeka in pay ... "", 01 OUWlndlnv IMOOicn . In 
addllion . It procIuc:eo , ..... m.~t "POf'II. Thl' ,.,.,_ lid, In liogI'Il 

hnMeI .. control ..... 1M " ... 11 lSi,bu,"""'''' 01 'he b ... ineN. s...r" 
• _ .... , • • Uab .. _ IUppI'f in'orm'lion .....,.., lot .,.. .... ry. .. 01 

p.y ...... , • . •• ~. pun:_ Ind nat> .......w-.AJlA/P" ••• '--<I. 
Ge<lefal ledge< 10 Ihil ISMa;' ... _ inlo .... -r-t_ .... ' _ TheM 
Il<00' ___ "-'OpItd 5 ..... n.1o< ,,,. Wing ~., ...., 

n_ -. .. Itod jft ... .....,. ____ nta ""-,_. TI\oI P_ ..... -. 
conv.rIMI 10 _ TFlSo«r and ia .... . .... , doc>.Imenl.cl, 0IHine. inl .. • 
lid .... mlcro-c:""""" ... .,."", "';11 •• ". ~bil'lleo 01 IOf '._""9 many 

.... ~.Y ...... • · 

ACCOUNTS RECEIVABLE 
f,.. objtocl .... 0 1 • ~pUI,,1qod AIR I)'IIIm I. 10 pttper. KW"' ... ", 
11""'-' mon'""" .... _ 10 C,", ...... , __ Mtflege.m ... I ,..-gent<-
.II InIot"",1on «<1<11...:110 control I'" _nt oICfMl~ •• , ... .,.., _,,.. 
coIeelion 01 _.,.- -.d In 0I"dIr 10 mU""ll' pro~"bIe c.edi, ,,1ft 
-"lie f'I'IInI",~J"9 '- froIfI __ . The Pf09 ...... c_POti"9 1tI" 
.,.., .... __ -..0 5"-'100. _.",."" _ bu ......... "'""'II 
..... W"'IIIMc"-,,,. They "- been , .. 'Ml ln m ... , .. .,,~. 
amce U .... iEeell ~ can be ..- _ Mor>I Of can IeecI 0.-" 
Lid!!« 10< • I....,. inlegttlMl aya ...... 

PAYROLL 
P.ytOIl i<MIic .. ""I»' _pie. etIo.ol.,1ona .. '" ..... 1I'0<Suc:I1on 01 .eportl 

"'" cIowrMnta. ...... Y 0 1 .r.k:I"I .... «<lui,..., ..., g-.. ...... , .~rw; .... " II 
• " kleel GlndkIe', for"'" com.puIet. Willi 'II" Pl)"oI' ')'1"," 1n-1IouIe. 
,OIl c.n pr_ptly ... d lIQCu"'eI)' poo, ,OIl' ~ ",d ~""'." 
leu .... " OOCu..--'"'tpOfU 10 ""nlglfft ..... _~. end -Wopn". 
(10\'1<'"'- 'O"'C" conumIng .. mlngl . ,. .... "'" 01"... -.ctlonl. 
f,.. pe.e_. IIU _ corwenMl 10 ,,.. TAS-ICI~ 'nc! II _ • _, 

_,eer. _ ...... In .... lCf ... Inkoo _ule' ..... ,.m wiII'I , .... ~ 
tIoIIitIII 01 COf "'ceedinIiJ) 1'1111'1, I ... ~ .,.._ • . 

CAPABILITIES: 
• perlom>t III -...y jMytOlt 'uh io'Iduding : 

• Nil .... ,m ... ..-. ~ 01" ... try and _1I1o:e~on 
• c_pu,,1iotI 01 poo, "'" ClldUC1iot1 . ,no ..... I. 
• prinllng 01 fII)OfU and chICb 

• ",n _II MlIfiMl _ hourty_~ 

...... pIoyew ............... : 

• IIOurIy Of ,,"ry "0-
• "'Gltlon PlY 
• r.orI4a, PI)' 

• 1'1-..0<\ III'Y 
• _ionI PlY 
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CAPABILITIES 
.. ","-u d' ..... : ' .. "0 ..... : lutl IC ....... ",_prIAII.Ad CUflO' conlrol 
.. ,n¥Ole' O" ... 'Id; ......,.u.ing '-"'- ... OUoIId "... Inyolce: n"", ... new 
"'_ Of crldi! mflnO 0. dIbiI memo 

.. 1....oIe. ,nlOfmllion ,_did; 1..-.0;';" . d_'pUon. Du ....... C1I«;It 

,~"t .. t . invoCe d.II . • d.lI • • _, 01 itwoiet. rSilCOUnt Cin 'IIol . 
hltliJMt. IA. Cl) , ,ott, p,ey.bIt 

.. ... nMCIIon po-In, end till ...... ,_ ptOCIIdu_ In ...... ICCU<Ky .. 1It._ ChtC:. GlIc .... toon 1'fOQIdure; "~ chtck.. 10 be c.tlc_ , ..... 
lei 01 __ • Of· 10< _il~......oon 

.. P'09'.m ptintl.- d">eeU: conligououa OOI'/Ipo,II" chICb .. it!> JOUf 
_ .... , """"'''' CIA De pUtCI'\NItd!rom S BSG * _ .. _Iude ,,,mpl" on DICk): 

• OPI" lI.m t'llinglciOMd I'em ~'i ng _ boIlI cItII i'.,.." lumrnary • ,"bi' ""'""" ""onglc...:lil m.mo 1~1in9 
• lorng · t_~ rwg .. ,.. repon "0 II"" .... _ il It.1I o t ChtC:kl prinTedl 
• _ ''''ing ,nc!._ KH./ily ' K"~11y 01 tile fftIoI, , ... ) 

lutl, IrnkMl IO GENEFV.l LEDGER: eaclllrwoi<:e c.tn!lll dll'ribu'ld to .. 
m • ..., . 1 It". 15) d," ...... ' Gl _nit: .y ......... '_tllc .. ty _1110 CU'" 
.,.." Al P IICCO' .... '. 

CAPABILITIES 
.. ...... " d ....... : MSy to .-; , .. te ..... prompI~ "'" ___ roI 
.. .,¥OicI oritnIed: 1n1'O~ GIn bII ... ""., betot. --, for /:lilting. ..tIen 

""" 101' billing. ,fter" bi lling Of . "'" peId 
... lIoWi _ry ot ..... 1n¥OicI. UldiT """'"10, d<ebIl _ . Of en....,""". 

'"""" • . ,, __ 10, P"'8 .... ptyn>tnl 
.. I .. nMellon Inlonnllion Incl",,": 

• type 01 AlA "-..;!Ion 
• ("1'0 .... ' P.O. I · _.~Ion 01 P.O . 
• billing dill .g_ .. 1Idgtr accounl ..... mber 
• Inl'Oicl .mount 
• tII i P9i"9/lf~""ion C"''9I' 
• I .. CfltrGII 
• PlYm ... , 
• prog,.... PIY_ Intomrttlon 
• ...... MClIOn prinl and III ""lnt_ prOc.toGurllI ...... KCUlKy 

.. cu._ .. ,,_ .. printed: ~ ... -....ta .. itro}'OUl" CO<npIn,. 
"",,_ C .... be ~ Ifom SSSG 

.. repona IncJudt; CIIII\9" on_l 
• llatlng oIirwoIoet not yet billtcI 
• open 111m. {unPl'" Irwotc..l 
• cloMd Item. (III'''' Itw'OIctI) ...... 

* l"tI, Wn.Ml IO a."" .. ltdOtr. """ poat 10 lljIpI .... bleaocounl:l.: cltbltlAIA. 
etMlil l lCCOUnI you apeelly 



(lOAYIIIOI.l c.u.uILlT1I:. CONT1NUt"D) 

* .... pIoy_ can be ~ usi<>g en~ COfnbination 01 pay typn l" c:.rK. f\O<JrI~ 
ca_ ~ Nlary" .... .., ~not ...:.n.IIourIy) 

* opKi. non-,aubl, or , .. able lump "' .... can .. pakl regu"''''' or one lime 
!1Ion..., .. Imbu ............. ~) 

* ",",Ih a w,u, .. deOuc:llono can be .u'omat,call~ ClICu""" lor ,ach --• _ninOl-'o-<Il 'l I .. ltCC""'ulet~ and Kia.<! 10 ~ml ... nl tKord.: I .. .. 
... compu~ and ~~, US i_ II • . Soclll s.cu,it~ , ... .... . 
1nc<WM I ... 01 ...... <leduf;tiona lfeguLll' 01 ..... 'i .... ) 

• PI'fCI'IICU If. prin''''': compul .. ~_I orith rout ~ny Ien .. _ 
can be purch_ "om SBSG 

* cak:ulatlonTl .. , .ccumullteO!or; ,mployee 1lI~ hislory, 901110 ,--" W· 2 
...,.,.,. I ....... nee /lIporl . • ...,,1_ fepo<! 

* ful ly Iln~"" 10 a....,.lltoOg" . E.ch ,rnplOyM'o PIY'oll inlO""'IIon can De 
dilltl l""1"" 10 .. man~ .. (12) _I., di"... ... 1 Gl accounl.: .y ... m 
Wloml';ca"~ poolo 10 Cllh Iccoun, 

GENERAL LEDGER 
The <>-.... ,.ll""QI. _nling 1'fI' .... COfIIIOIiOI'" l i,..ne;" dat' I,om 
O1he, ICcounHng "'lnY" ..... !AIR. AlP. PIy.oIl. dlr"" POating) kI . n 
.ccure'. end li ..... ~ .... "" .. , IIoIIjor flpo<U lnelud. lhe Income 51"..-1 
Ind IMllne, sr._I.n4. -ipeel ll- rIpon dnigned by .... n~. T'" 
_ulY O!"". Generll Le<Iger • .,.I .... ill thai it .. tomp'-'tIy ..... totm,nli:l . 
YIN -cullomi!'- I'" ICCOUI'II "" ......... OIICriptjom. 1....:1 ~ iOmIe .. IO 
",it f'OC.I' pen..;ul" busi ..... equ .. _". T'-e p.-Ogr ___ ~ 

veIOOtodI S ~"' .. 190 10< I'" Wang micro-compul .. and hIwI ..." tell"" kI 
rn",~ ..... "011"'."'. """t '''''''. The pa~UQl "" ..... ~"" 10 I'" 
TRS-ao- and '. nO" • ,..11 cIocu .... ntld. on·' ''''. inllfact"'" micro
comPU'" Ivs"m wilh II .. call1'''! ,lift 01 '01 uCeodinoi mtnV 1"9<11 
IYII""'. 

-------------~CAPABILITIES 
INVENTORY/ CONTROL INVOICING 

• OVER 1000 ITEMS ON MOOELI 
• OVER 3000 ITEMS ON MODEL l! 
• LOW STOCK ALARM 
• INVOICING DEDUCTS FROM INVENTORY 
• COMPLETE INVENTOfIY REPORTS 
o REORDER POINT REPORT 
o QUICK ITEM ACCESS 

CLIENT BILLING. STOCK CONTROl. . DENTAL BILLING. CO"'IoIODITlES 
M"'Ic • ...,.....,lCIid bliltno , 110 1.1I11~'" 

MODEL I 

MODEL II 

$125 Per Module 
$495 Complete System 
$225 Per Module 
$995 Complete System 

we ARE THE ONLY SOFTWARE COMPANY TI-IA T OFFERS A "EFUNO 
WITHIN 30 DAYS ON ALL SOFTWAI'IE (H , E COMPUTFIONICS 
MONTHLY NEWSIoIAGAZINE SUBSCRIBERS ONLY) WE 00 
CHARGE A SJ PENAl. TV TO COVER POSTAGE AND HANOLING . 

• moll t""n 200 en.n o! ICI;IN"" can De hlndlld 
.. Kcount numbo<" Itl\l~tu,.;,; ulef <HI in"" _ COf1I,otllod 
• mor. Illen 1.150 I,,""c:iionl "'.~ t>e ...... '" yil' 

o eli,ee' pooH"O: d ..... by hanel. v.lidlltd Iag.,nlt the account Ii ... 
t>t!o, • .ccaptl""t 
0 • • ' .. ..... 1 poot'ng: g_.led by AIR. AlP. Ply'Oil Or .,,~ 01"', .... ' 
~.u 

• d'lI JS .... 'nt .. 1IId InC! .eported I7Y 
. m Ollt!'l 

• qu."" 
• Y'" • p .... ioul ,h," QU.n,,,, f.po", (Hmpl .. on t>tck) InelutM. 
• " iel .... '.nUl 
• ,n~o .... 11111"",,' 
o bll.nca . _ 
o .pee,.1 t<:COUnil '-'0 _ m<>fI 

.. UHl' """"" ,eporU ... ,h lhe tollow~ <lnignld II you _tSI>. 
· , itln 
• head,ngo 
• .CCOt.onl numbe" 
• tMle riplionl 
• oub,ot,11 
• 101.1, 
• 1~ lp lin .. 

• "'Ip PIOU 
.. UP 10 ..-gh. __ to oT 10111. - lu"~ u __ ignIled 
.......... eI'iYIn . _y 10 ..... !Ullle"'" prompting .nd CUfSOf conllOl 

.................................. ...... .. .. .... ..... . --- --- _.- ---.- ......... .. _ .. .. .............................. . 

... , .. 

MODeL' 

MODELl! 

_ C..,. _ "0<'11' __ 

I '~ PER MODULE _ _ 

$-0195 COMPUTE SYSTEM __ 

$22$ PER MODULE _ _ 

J91i6 COMPLETE SYSTEM __ 

HOUR 
24 OROER 

LINE 
(914) 425-1535 

CREDIT CARD NUMBER _ ________ _ ___ ___ _ _ ______ EXP. DATE _______ _ 

SIGNATURE _ _ ______ __________ _______ _ _____ __________ _ ___ 

"'"'----------------------------------------------------------------
AOORESS ------,c-:-::ccc:::"C-:c:::--,:::::::--::::-::= ===:-c==SUTE.-:-::::=c:c==:::--z,zIP'------

... .000 ..,.,UR ,c.o.-o ... .... 0<;0' · ADO .. , "' (.oR AIR ....... . OU ' $>"," ~ U . .. CAM"OA I .. ( " CO" 
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UTILITY 

LPRINT the screen by 
pressing I, J, K simultaneously. 

Screen print 
Louis. Ffankenberp 
1289 "'.gorhy Road 
Pu.dena MD 21122 

Here's a short (fl6 bytes) 
assembly language pro

gram for level n DOS Of DISK 
BASIC thaI will send the con· 
lent. 01 your scteen to your 
printer at the push 01 a button! 
Well , three butlons: I.J,K pushed 
Simultaneously. 

Use it 10 print directories, 
sample BASIC runs, or whatever 
Is visible on Ihe screen in the 
middle 01 a BASIC program. The 
program itself pauses while the 
screen is printed and then con· 
l inues where illell a ll . 

The program Is compatible 
with any prlnter-drlver. Its only 
printing IImltaliona are 
machlne·language prOOf.ms 
such as DEBUG, since these in· 
h ibit the usual keyboat(hcan 
routine, and, 0 1 course, it can', 
reprOduce graphics on II non· 
graphics pr inter! 

Program Not" 

Change the ORG In line 145 
according to the amount 01 RAM 
in your system. You·1I probably 
want to keep II at the top of 
memory 50 iI's out of the way; 
mine lilS in "8K Just below a 
prlnler-(!riV1lf program. If you do 

move lhe ORG, you will also 
haye to change the address in 
line 192to an acldless Just below 
it . 

UnItS 192 and 194 are optional 
e_cept tOf TRSOOS 2.2 users. 
What lhey 00 is 10 1001 the com
PlJI9f inlo thinking Ihal youl 

RAM ends just below SCRN· 
PRT's starting address. This 
means thaI you don't have to 
bother answering MEMORY 
SIZE? when entering BASIC il 
SCRNPRNT Is the only (Of low· 
est) machin&-Ianguag.e program 
you plan to use; t've started mak· 
ing a habit 01 adding these two 
Inslruclionslo every program $0 

thaI I don't haye 10 remember 
dllferent MEMORY SIZE·s. 

Radio Shack deeided 10 use lhe 
top 64 bytes 01 any size RAM fOf 
housekeeping, and wllalever r. 
sides Ihere is wiped OUI when 
DISK BASIC Is loaded! 

The lines are an abSOlule 
necessity il you use TASOOS 2.2 

Lines 192·224. START 10 EN· 
TRY, Initialize lhe program. First 
SCRNPANT l inds the printer· 
driver address al .w2SH and 
adds n to the program. $0 il can 
be called later. The program 
then changes the keyboard 
driver pointer In 4016H 10 point 
10 ENTRY $0 thaI whenevef a 

and want your program at the key is pushed lhe compuler 
yery lop 011'T\9:lTlOfY. because fOf comes 10 this program Instead 
some unfathomable reason oi tolhereguiarkeyboarddriver. 

.. , .. , .... _ •. • ' L"""" •. ,.~. , .... ,. .. ". , I,, :. '10(_ !_W.f tOIia. '$ or SCO:n:. '0 "'loll.;tO <ns 
::~!: ;'. ". - . .................... '_ ....... . .• , .x. -, .... I." 
'" " ""' ....... ,~, "" .. ,, ' ,,, ~, "' , ... ,... 'x,. .... _ _ ... _ .. , .... 
"'" .. , ' ' .... "0>' .. ,,_ . .... , .. I •••• 
'"'' .... ".... ."... '""_ .. , ... _. ' or" 
'"'' ..... TO «'. ..". , ...... n .. , .... _ . " ... .. ,., , 

''''. " .... 
' '''-' ".". . "'. ,,,,,,, . "., " .. , ." .. . " .. .,," ..... .. ". ,.", . .,,. ."" "" ... ,,", ", .. , .... ""'" 
,~" ", ... ..... " .. , ...... ,,'" 
• ~" '10' 'e" e>t,,, 

.. ,,, ,.,,, .. " , .,," . " .. ,." .. 
"" ~ '"'' ",,. .. ", .. 
,~" r.: .. , .. 
,~ .. " .. , .. '£" , . .. X .. .,. 
. ~" '01' ..... 
' L it I . . . ":0' ." " . 
"10 .. .. ... ... , ... 

,~ ,. "".... ..." .. , ,,,. ,. ..>:' 
" ,,' " .. u ... 
. ~" .<1. ",., 
'r , . co.. .. . " ..... , .," " .... . 
' no " "" .. ". It " .. ..", ,, >I ., .,," 
::~ ;: ::r.: ",. ,x... .. .. . ",," .... . 

..,,, ...,. 

.. ... ...... .. c. . ...... .. c. ... . ..... .. , 
co ... , . " .... ,. .. ... , .... ... ... .... ,., <.. , .... ,., .... 
.; .. -
cO """ " co . , • 
.; " ."'1<. . --~ ",.". - . .- . .- . - . •• ....X ... ..0 . . .. c. • .. . 
co c ...... , , ... , .-. ,. . ....., ... ,,,",, 
c. c . . ... 
c ... , . _, .' . ~ " ... ",. - . .• . 
:: ~ .; ."oc. 
.~ .... , ..... '.'",-C_ 

' . ' " .. ... n .. .... .." ." .. " ,K. 'll. "'" 
... '. !O . .... " • • 

.. n ...... ",., 
. ote .. " " ... .. " '". "" .. ro. • " 'I" .n" .", .. " ..... 
, ~ .... .. " .. ,,, .. ~" ... , ... " 

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

,_ . ..... ' ....... -
0<-..:1 ,.,. .. .... . ' ... , ...... , ..... _. 
'C--": .. '_ .. ,.". ... ,. 
, •• "', " .. ioU ...,. ,-'. -" " , .. "., ,, '<1''' ' ...... .... " , ... 
,eo I ....... , .... " "" • 

" " . .... 'COlt." ""_, 
'''-'''' " .. , Ie""", ,, .. .. ' .. ' <_ . ' . .. ''' ' I<D ,,,-,.t " 
' .. " ...... -. ,oe ... ,,, ..... , " .. _ 
«_'OU . , ..... . 
'00 <_,oa .. "". 
,oa .... , " ." L U'. 

' ... '- "," ,," 

Program Lis ting: SCRNPRINT 
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The last statemenl in the sec· 
lion Is a jump back to OOS 
AEADYor BASIC READY. Leave 
it as it is tor 005, but It you don·t 

have a disk. c::hange it to IA 19H. 
WheneV1lr a key is pushed. 

SCRNPRNT checkS to see il l . J . 

and K Ilave been pushed simul· 
taneously. If not, control is im
mediately returned to the reg· 
ular AOM keyboard·scan rou· 
hne. If so. the whole screen Is 
printed out with a simple nested 
loop: HL is set to Ihe upper·lell· 
corner 01 the screen. and one 
charactltf at a time Is put in C 
and sent to the printer. A 
carrlage·ret urn is senl aller 
each screen line. 

II your prInter also requires a 
line--leed, make lhe following 

chenges: Add e 'LD (Pm + 1). 
Hl' statement to Ihe Initial iza· 
tion section and add the follow· 
ing IwO slatements alter PR2: 
·LD C.OAH· and ·PRJ CALL S- S·. 

When the entire screen has 
been printed. line 380 causes II 

jump back to Ihe AOM key· 
board·scan routine. 

Ualng SCRNPANT 

Pflntlng from the screen Is 
easy! If you·,e using a prinlBf· 
driver program. be sure 10 in ~ 
liallze It first , so that 
SCANPRNT will find lhe C::Ofreel 
address. II you don', haye a diSk, 
load the Drogram as a SYSTEM 
tape and press ·r. You will be 
returned 10 BASIC AEADY. With 
II d isk. run the program under 
OOS righlalter power·up orafler 
your prlnler-dri'0'8r has been Inl . 
tialized. Then. whenever you 
wan! a printout of whars 0/1 tfle 
screen. just press IJK Simulta· 
neously and you"ve IJOt il! . 



MAIIAGEMBIT SCIENCE 
OPERAnOllS RfSfARCH 

TRI-IO '· MATHEMATICAL 
PROGIIAMMING IYmM. 
,. __ 01 P<OII'_ *""'" .... ~ ... '" 
..... --c>II . .... """ _ ... ... '" ... _. _ ,,,,,,_,.t .. ~ •. p" ...... ..., ,,,-DtOftCl>.,.,._ illig'" ", ... 1Ca_ .. '" 00<_"""'" $1'.00 

~IO ,. DECIIION !YIlEIt 
,. ""'oecIlC" 01 _ ..... ..r0Cfl ""_ ---ty- .,..,...",-ty ........ 
l.-, ~'" .... _ ,...."., ~'IO 
'"1_ IK"" ... I~ ....... ; CM<:'~I 
1Coft'. _n ~,..... SII.00 

TR~ '· ~MutAmN !YIUM. 
........... _".''''' ... _IhI __ 

... """' .......... -... ~ .,-"""'-Dy<l" ....... ",,,tt __ ._,_ Pol> 

_ 10< ""'9'"'''''' ",. ", ..... "" _''''Il 
.,. '''' OI.lW' on ..:I., '" " ... '. !C<Jn>M 
... m ~"'''''''.I S25.00 

~
FTWARE 
NGTNEERTNG 

VSTEMS 
~ INC. .-IM 

1211 156 *" I~ 
.... ftuJ m2J _ nl·Ul 

~IIIIISot,...,. 
_Sr._,~"", · 

Diskette 
~SALE-

P.O. BOX 521 lowell , MA 01853 

1 • 

2· 

3· 

Memory based pllnte, 5POOle •. 
owerlap Pl'ocessmg "nd 110 

IB M baSed II,m ,na dfl~er, 

EBCD all(! COlIlspona.nce 
cooe Full ASCII Cl'liI.ac". s.e, 
"",til ove/stnkes ScIlP"\ 
ZAPS 

DiSk Il mll'O prO\jram 
"~ ller Type numelOc;a1 and 
$la llSh,al sc reen dIsplays 
\Ie<)' easy C41lO fil t,on 01 OIl 
type d flwes 

4 • ~ss.elle II!! programs 
Wotes test (1'111 10 I<lce. tnen 
d,s p lilys,1t erro.s on screen 
Use 10 cnec ... lit Ilcels 01 
cisseue operat'on ar>d CI llO" 
eilion Qll, h l y 

SEND FOR FREE FLYER 

- The bottom line -
COST $995 Eael'l + ,75postage 

MA Order s + 5% tax "' 1J~ 

W E WILL NOT BE 
UN D EHSOLD!!! 

Fino In. be,l PIle. you un In Ii'll, 
magatiM 01'1 I boll 01 10. S·/.o W V." 
baUm ol,hll., .nO ,ubt"el SOc. OUI 

'~ullr Pfic. I. S26.5O. 

fiNALLY! 
PROfESSIONAl 

PROGRAM M ING 
TOOLS fOR EVERY 

BASIC PROGRAMMER 
I)u HJU ""'~, Il.bo, pUI!o('MT" "nh ,,,._,, 1111,. 
/100" II .. ·., lQU ~no.\ ,h,,,' ~ I '" 11m .... "h"n 
\UlI'I('( ... J,O 

• IIl NU .. IB(R p.irr or .,11 nt " .. " I''' '!:'''''' 
• Ull lI [ m.!no ,'Il("> ,,111'1 "n,·' ,)fTl'nJ,,,1 
• ""l"'U (om''''''" "".1''' . ... I.om !Jr-' 

.... , ..... "uh PR~umnM' •• "." ... " ,\.:, 411 
,t ....... • .n,,,Ie" o\nd (0"1'111 55 ... , P'" 

K'~IT" ,to ",,-·'(·'{I ""~UIW1" ~'MI ,.'<i'K " ",.' 
0\,,,1 ,\ 10\' ( blo,~, " . 1"' .... ".,1'1," ",'" p",. 
K""" qu" ~I\ .. ,,,I ('11K " .. ,,1, "kit"""". lo •• d 
I' K 0I!! , ~ .nn"" "'" ,,,,,.' .",,1 II,..", ',>fl' 
"'.md, .H'· .. I".,,,, .,,~,I.,"I," 
1'1(" ... \.' 

I •• I ...... I ........ , ....... ,., ,. - , 

• 
'1. • 

RATIONAl. SO;! WARE '" 
<j(,l f ("lof'Mn, .. 1'.,,,,,1,,,, .. t 0\ '11101> ... ~. , 

.,. ., 
, 

1,---- \l A\ 1'I " tX 1Al---
If )OU pur.'ha:.e .. rll ~·80 ()'S~ &. 011\(" 
).t YSlf"C'>·· for lhf 'flulu pfl~ 01 122. SO. 
)"ou,·an bu, 1(\ Vf,h.aum d'~ ~ f11f\ .'10,1 a 
pllUlf IImar) (a\(" fOl' S2! SO, 

"""00' ___ • __ , ......... _ 

T II AT'S OUH rH ICE 

o 
© , 

500..., 01 O. ' 1(1< ,," ~.'l1OQ "',.,._ .... "''*',.".,. 
I.IPS s.....~. 

flljll'lill 

1l1J11J 

III III 111/ !III 

01'-~ .. 10"0 ... _ ...... 

"_-'-'""'\l'flU 

~_ "..: .. "'010. ... ,,..; " . _ ...... ... _ .. ''' __ • _ <_on .... ~ ..... __ .... , .. . _ ... _. --_., ...... -- .... ~ .. ~.--, .... ----..... -.. ".-.. , 
~ .......... --

S'll"~' .. ,. 

12 " """'0< lIe 
2 . i .... ' .. , .,. no 
36 luuu I.,. u , 

N... ____________________________________ __ 
A".".n ___ _ 

e" , ____________ S,,,. ___ "' _____ _ 

3058 11 
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.............................................................. ........................... 
MANAGEMENT SYSTlM5 SOfTWAll 

ANNOUNCES 
TWO NEW IUSlNlSS ,.OGRAMS fOR THI SMAll. IUSlNlSSMAN 

8Y 
I[ROM[ s. OST[RVOUNC.. PH.D. 

RENOWNED BUSlN£SS EDUC .... TOR AND .... UTHOR Of S BUSINESS TUtTS 
PROFORMA CASH·FLOW PROGRAM * LEASE·PURCHASE PROGRAM 
FOAECASTSCASH NEEDS ANDUQUIIlIT"I' f.VAUIATU l.EA$f. VI ~ DECISIOf<I 

f()ft UP TO II PERIOOS 1~.rfS VoTESl loU IMPlICATIONS 
S125.oo EXTENSIVE OOCUWf.NlAlJOH WITH EACH PIIIIOGIUo.M S100.oo 

CASSETTE OR DISK 
_n FOR BAOCI«JRE 

MANAGlMlNT SYSTlM5 SOfTWAII 
~ .... n AIOY 0fWY~ . ,001 ST PE"TERS8UAG f~ lJl '~ 

....................................... . !!~~. ~.1. _ .. _ .. ...... .. :::!~ ..................... 

CHEAP BOOKKEEPER 
A GENERAlLEOCER SYSTEM 

See to Believe 
Sold by Sturdivant and Dunn. Inc. for Radio Shack TR5-80' 
Modell Level II 32 or 48 K systems with 2 drives and at least 

an 80 character per line printer. 
s..nd $1.00 for infonnalion and sample printouts (14 pages) 

tu Sturdiviilnt ~ DuM, [nc., Box 277, Conway, NH03818. 
_u Price is $115.00. 

• TRS.ao is. T!IIdt-m .. ,l "I Radio Sh.d:. . • Div'~'un 01 T.noJy (",por.I'on. 

,--_ ...... _._._-_ .. --.. _----..--.... __ .. _ .. ... __ .. __ ... , .... _ .. -__ r.. __ --....... --..-. ---~-- ... -·-MT -... -..r_ .... _ -..... ---lll_roeu_ z_m__ $H.M 

--

__ ""01 __ 10<1'-"1_ 

,------~-} 
~ ............. _ .. T ..... O\'C::O'.-

-TRS-80" 
-,::--:ccc:--- R... Ou< ... " . 

.~ .. ~,.. .....00 ' .... 00 

., ___ 1 ... /'Woo .re..o oo .t_......... 1'1'100 . .... 

• ~ .... ri.-.... 11OIp. 

. .... __ 0.,... ~OII 

.,.,..__ .... 00 

Business Software by 

• Robitron 
• Data Access Corp 
eNe wdos+ by Apparat 

Specialist in complete 
business computer systems. 

~Gamer's= 
• Computer Center Z 

61 5 fast Avenue 
Cedartown CA 30125 .... 

4{}4-748-3614 or 748--8585 
• _._- ,,---_ .. ,--

SURVEYING 
& CIVIL 
ENGINEERING 
M iCROCOMpU1[ 

SOFTWAR 

$ 1M","" t.,,, .... ,'" 
e I· .. ~ , h (.""h 
a t , .. , .. h~'" t~,_,", 
e,· .. ·" .. I, ,,,. 

t~ .... ,,", 

e 11\.10 ·01 ,,, ~ .... . 

at ' .. 01 ",( ,"'' 
.. ,,~"" I 

OtulOOl"C ~ "II ~Ii!G 
1Iy.1\togo ..... Gc .. ~ 
( "fj""" Inlfa '" 

Enoonetr"" Pr."" 
to< 0 .. ' ~ .... , 

LII Your TRS-I()e 
Teach You 

ASSEMBLY LANGUAGE 
TIIIIII 01 lluy,ng IXIOI< IINtr bo\I~ on nstmb!, 
~ prog'~ ....:I 5/111 not kOOWlng )'0\11" 
.... r~ ~I PU1111 

R Erv'IeIoR PfIlUdl'( __ 5 • moll rII,· 
ciItnI " ". IN"II .,.... own I JIS .IIO" 10 IN, ..... 
lullN",""l lol ns.rmDl, ~"9UI~ p.-00"""""'9 
··11 YOUR p.. . "., 01 YOUR-"" 
Out unoqllt PIC .... ··IITIIODtJcrlDfl TO TIS'" 
AlU •• U I'IIOIIWII ...... ... Pf\Mdlt you .. ~~ 

~-• Ten (~It Ifssons on _III CoIIIoeIIH 
• A ~ Pfogo-"" 10 _')'OUI TIIS ·IIO' .... 

_ ser~ IS iI IllitkbDifd kif 1'" WISIr..aG! • .. do..,. pt . ... tar UCII In_ 10 111_ """1hOn ¥Id ,,,nIof_ lor ....... \'OU ... -.. • A te>.1tIGOI< on IRS·IIO" Alstmbty l'~ .......... 
• SNip-II'r'S!tP dos_hOIl 01 ~ IIn(I uHtvl 

_ 10 ~ _, ¥Id 10 fI"" CIoIId CQfIIrol 
_ me kryDOlfG, voQeO moM«. ~ PfIfl1" 

• ..... 10 XUSS I ncI u"" _lui lOUlon" on your 
LM II 110M 
ThIS tour" .n IItYtIoped IncI (KOfoed by 

JDStpII E _ _ s InCI " tIIIMd on 'III wcuut\ll 
W," 01 eourws III ills Iiu9"I II WtU I~ 
CorpotMIOfl , 1111 "- SNc_ Cctnp.nw c.m.. IncI 
0I1It! iouTIOtIS ,n ~rtlll'n OhIO Thl "" n''''um 
sySllm f«IIIIIld IS I Lew! II. Hjll RAM 

REMASSEM·1 onlysel.IS 

t$ REMsoFT. I~ ... 
511 E. 1&5 $1-

Eutlid . Ohio 44 11 9 
(216)53I · IJ.JB 

_ I, :.0 ... "-"1 .... -,. 
OIIot r_'* ~'h%"' ,", 

I ~S W ", ~_~."",_c.. 



HOBBYWORLD 
ELECTRONICS 

CALL TOLL FREE : 
(800) 423·5387 USA 

IN CALIF: 
(800) 382·3651 

LOCAL & OUTSIDE USA 
(213) 886·9200 

, 
· BBB -,--

America's Largest Mail·Order Computer Store 

ElectroniCS 
Books from 

HOBBY WORLD 

", ___ " __ IM,. '" 

,SE~I~ FOR FREE FLYER 
FEATURING: 

0... _Ii~ of (omputl!"l'i,t'd ' I)~' 
.and G.lmn, Compulfl'l .and Ac
CtsoOfift. Oisa. Drivft, Prinl~ I ... 
1~.ItHi Ci.cuib. llO'f ~; c ..... 
ductor" (onnt<lon plu, IftOft .. nd 
mot!!,. SflKl from Hund'f'Ch 0/ 
II t m, .It h"ific P,icn! Ci.ctr OUr 
Ru" ~. Numbt. Or Pt.on.oI 
W,;t" 10' you. rrH' lllul ' ,,'t'd f ly .. , 
ToNy! 

A:t:t 011 lOt ..... __ .. _ .. -
'n.. , ... _ ..... . __ .... _-
• ......... ' .... ' . ........ 4 -- ... _ ... _-
.. ".,. $11.00 
u • ..., "' ... . , _ I,.. ,,~ . ___ 
" ....... ...",._. -.... ~ ".... "_ .... -. ..... ....,. ".... ._--
".... • .. 1, ... _-

RlllR B.K:TI!ONICS Rf..2 

TII$-8O DUAL CASSEm 
CONTROl. CENTtR 

• A"" .m ........ " .... < •• ,... ... ~ 
. ... 1000. ""'.., In""'''' '''""",",, ~, ,,..., ... b.d ... ' 

~. ----~ ... ,-,-. ..... _" OJ .... __ ._ 

~- .................... , _ _ ........ M ... .. ----.- .. -.. .......... ,.(lI.D ..... __ .. _ 
" ''''-'''--1l'''''I __ ._ .... _--
.... _ . ........... ,. r, .. ---_up', 

.... _._ . ..- .. _ .. -......... _ ... , .. .......-r ... "' __ __ «041> __ --,..-_---,_ .... -.. _ . .,..,-(--<_ ....... , ..... ./"--<--.... _..- ....... -
t ..... "''' .. n . .. . 
t ..... "" . .. C' .... e . . .. , 

R.WR IUCIRONICS ...., 
TII$-8O 1/0 .. AUXILIARY 
CONTROl. CENTtR 

, .. _-,- ... ._--.. _-_ .. -.---.-.... __ ..... _ .. -_ .... _-,.---........ _--_10"' __ __ -, ..... _ .. -" .. ........... -_ ...... -._----.......... ...... _ .... -.. -_ .. .. ..... _-
" '-''-'''''"'--_ .. ---. ........... ,_ .. 
... ----_ ............ -_._--_ ... _._-_ ...... 
... u ..... ...,,,. " .... ... 
,(I ... ..,. " . II'.,,. "" ... .. • o . • ~ .. __ 

;,:;~._ ...... r • • · ......... , .. _ ,07, 

.... _._-_._"'--'. -"."'.,- - --"_ ...... I\ . • tw.-I, .. "_ ....... -~ ...... -
-..~- ....... " ... 
co< ..... " $4 3 tor S10 

......... ,- -_ .. ----. __ .. _-
.... oo . .......... ... .. ... .. _ ........ -

c ..... " .. 

SHUGART "'-<tOO 
5'1." MINifLOPPY DISK DIM -_ .. _-, _ .. _--_. -----" ..... --......... ---."-".- _. " .. "" .. " ,_,_ U,', ltl' ,r _ . "", .... _._ _ ... __ ._- ,_ ........... -

,,,_,, .. ' . ' UII ,,, ... ,, .... ..-- .... 
P.:RO SQUARB) M'.25Q 
DOUILE SIDED DISK DIMS ._---_ ..... _.H_"""_ _._-, .... _-..... _ ... -..------~ 

VlRIATIM 51/ . " DISKmES 
a. low en su.oo box of 10 
5 bo ... tor OS low 01 Sl!SO 

1211Ht1 • . ~-.' • s ...... !.</f<1, 
. _.""~ __ .'IIIfI/o<I'''''''' c .. _ , _ ..... _ ....... _ • 
.. ., \lW. .......... • • . _ . " • ... m .... ____ . _ . " • 

.... ........ .. -.-.... - .". 
alO OIHII • Qw<!""""" ' r_ • .,.... __ ~.J 

· f"'~ .. I __ M ..... !U< .... ' 

c ..... ,_ ............ ~...... _ • ,.., .- .............. _,,'. . .... , 
~ .......... __ u ... .. _ .. . .. .. ........... _- .. ~-, .... , 

577 " lttll 
• ( ... ~~ ... " r1 -, s...o. <dt<t __ . ' 
" "'CltlO<".of __ ~' ._ .. _-""' .... ' 
• ( .... ~o<d " • .ocl, ' < ....... _ 0-_ u..... _. 

II. .r. ... .......... ,n., ... _ '" .. " ... ., .... _- -_._-'" ..... ,.. ........ ---.....- ..... 
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• • • We have them ALL 
All the Disks and Printers 
that interface to the TRS-80' 
5 % " Drives - 8" Drives - Single and Double Densi ty -
and Hard Disk Systems with up to 40 megabytesl 

TRS-80 
Disk Drive 

SAVE 
OVER $100 

Vista, Percom, Lobo, 
and others 

Fu llV compatible with 
expansion interface 

and TR SDOS Software 

Some as Low .. 

$359 
CORVUS 10 megabyta hard 

disk for Mod. I or II 

ONLY$4795 

CONVERT YOUR EXISTING 
SELECTRIC TYPEWRITER 

TO A PRINTER •.• 
Power S...cOlV & eMclfoniol • ..-nbItd A 
•• Md VOoJ ""t. on, ...... Qfe IQ .... ~ 
1 ... , l, .tlo" (0 ' ...... 'I'oe IK10'~ do t l. 
Mlnulat"tu ' .,;I bV EIICOI'I 

JII .. .. wrliotl oAt ~7! ONLY tfiU 

TPS«l1»Oll t~ '''00 or '.tOO • S2!i 

CP/ M ->- OPERAnNG SYSTEM 
tor .... oo. 1 L st$14!). 5129 
1000Mod IIl st$170 $149 

C : .. r.cICII ... · s 1tv> .) lIIh.t .D. 
~ do tc;C .. ~ 1 DI c.. 

CENTRONICS 
PRINTERS 

NEW 730 
-,~ 
~ 1"Ie1O" 1. 

119 ,' lTA$.30lrtePr,. II LII1 S I24 !1 114G' 
11i·2 ... u- 1,8M)t l uSl3eO I~g' 
102 2 120 (1)6 b <I ret Gnli. 

I '~()t_ VFJ IUO! 
103 2 185 co. b <I rKI.OAM. 

" ~()t. VFU . . 2395 
1st Ir:lPI'd fretQht (Oll..:t) 

ANADEX 
BO-COl. DOT MATRIX PR INTER 

J .""' 

.... ,. ... ---. __ .-..,.,./ 
a 

Con'Ilh_ .J0C!t, ..-<I ~ CIM ASCII U'.r. 
wt 1)~1'.tlo~.J 1\ '" "_ .... ' ... ~u: ... ·• 
"5232 201150 11"1' c .. " ... , k»oO If'od Cwo'rotu" 
c ..... t ,,, ... ,,u IC .... tor UIII ""I ~ T RS--8 0. 
501'(.",. C1cr>lf'lCe. In(J ~()f '""S ' '' """~I. 

OUR PRICE ONLY $749 
IV MIn; I 'D 

Bid 'K0 0.... '50 t ill OGle ... , .a j.", 
.lMo "":-.0 ' A ... ..01010 Mt" __ o;o<r 

~ pi ". itlflrl '-'Q"h «ltI'" or -..rloet! 
!O''''C::CO''UU 00100'> ~:'O'><'fI, r .... 

r .. ,t.c:e .ho ... " w,I. 

T.' . 810 ..... tl"l ser ai/parallel m~e,f 8 

Los, ,,)40 OUR PRICE $1 735 
T I 8 tO pnn~ o.. l lN''OI_ '-- p-,,,,,, t 

pAPER TIGER' 

Paper Tiger. List • ONLY $895 
'oIo'gnat-Q 0111 0'" IflCI 1>\.11er. "'94 MISI 

"'22' 'oIo112 ' 0.'250 01' '~'''' llt,S98.t 8J.4 
IP22!1'o1o, u.:t0l.12 ,O· 21(1) ... .... & 

7"""-a QDI\ot'o •. l., 11098 IIQII 
T"Saoub, . . , 
" 21001)' on It UClt-.a«l'oorroo.-.;s Drl"l 

The F.nt'$tic L."er,Oua fity 
Pn'nter at 55 cps 

~JO "O,OWO:rOn.C:, ,n.wf .JOII6 $2689 
ItII "'*' ',...." 1 cotl«1l 

""I" .... for T"S-80 r«Jtj,ft L .... II ~I""' 
"'In,« CIIb. '.11"1 . c.. I tor O'ic, 8nd oro .. " .. ..,. 
• s.m.. l_ ",\" •• I 
IS_"l"'Prr~rll 

SJ4.pPI.'.IG,"'~D ,"tSURA.'1(:E Add S5 101 s.'f( 'f/C COf";9(:.f 5e Ie ' r!t ~I\"et I ~O '0' ~Oo~ c.r-If'O"!oCI D/ .... " 5II'Ooi!oo '''':;1"1 
COr'lct ConiolCI1,I51Or '-~'ootIG 11"'1)(",."". c., Of"., :1'1(1."" 

A~!)r .... 5 .. 0"",' 10 c~.fttI ,\I 01 .... J~OI«r.o "'1/10'1.''-'' '' I"OVI /110'", " ,.ees ..... ," 'S ao . ,. 10' DI'WM d C"C.'s .. "",,,,,,,, D''''',,''''''''' 
o:n.""'1.~·Ipe., O'cr." _ COO. CfCl(J.f e.rrJ .rc: 

- WRITE FOR FAEECATALOG -

MiniMicroMart, Inc;' 
1618 James Street, Syracuse, NY 132031315) 422·4467 TWX 71 0-641.()4J 1 = 



THE TELESIS 
VAR...ao 

INTERFACE 
UNIT 

SYSTEM 
EXPANSION 
,~ 

LNWA .... rah 

NOW! 

LEED" 
MONITOR 

A FUU SUPPORT SYSTEM 
FORTRS· IO 

• li< d ~ • (PI=O'.4 '""-0 •• • DIM 
0ID0'tf'0I • Otta ~ • ~ .. ItO • 
...... '0 ' Pt.; _ (;PAl "'Ct~ ClP... . _"~. ~II"'I'" 
CO ....., . ·~'I;-~II.·,i ..... ·'iV.wow 
~ 1~ · AcIIoe .. ~ 
1 .. WXl._~ ~ II.~ GPA80 • crir 
,'G.a5. 

TAKE ADVANTAGE OF 
GPA..o:PANSION CARDS 

FOR TttE GPAIO 

SYSTEMS Deptal 

n o"PY OISI. 
.1O .... ....of.. 

DOOfTAI. 
C ... ITTI 



" JOU ~oy Iki.!ng. you'rl "oIn8 10 "II • 
COMPUCIIUI$E. Onel 'OU HI wI'wIllt c.n 
do" YOU) ... t won't belbll toll ... wilhoul il 

",.tt&~"I,.InIo""ot __ :1110 ..,-' __ ., • ....,_110_ ...... _lID(r _ 
c·'U,otl t.-~ _" lI,D"'. I I',"'O .'" Jttd ...... I'W'V I ... _~I . __ I_I""'~'~_ l .. fO',I .... _0fItr' OI '1Oe, o.","II'Ol.lot,.,W9 _ ....... ,.. _____ "1100,,_,,_ al l" 
l .. t ... IGO lIIt_qOl' IllleIl'D Gf Cill~'~_ altI1,,,,,,,,,~GO """ "" . '_01 .......... 

"0;] •• 111 
liit;) eel 
to'l';}.l!D5I 
r.:o :JJ1i,PJ 

"'_ ~~"" ..,IIIO_III ..... 11"" ... "-1 C'I. 11'III"~'_"I_lIIIfl" I"" .t_ ".", ,_ 
,............... _ ..... ~ ... """IOf_ I '1f) _1'W""OI IOn._ .. tfIII 'IC> .... laM _ .. ..c~~ 
1", 1""''',O",,,._._ .. goo_eIII ...... ""_-,- ... ,..goo_elllfof' .... '001 "' .... 11 ... "*' ........... ~ IIII,,_II"G'" O ~,.I .... ..., !foIll~_h. OI .... _ .. oIM_.t._ .. 
"" It • .."."". "".J .... , ..... 111 •• .....,,.,~ ... 11_ "'a~ fto.Cr>mPuoo .... . 1 ...... ,.,.. ......... .11 _ _ 
\ .. _ ~_o ~ I'", 1ll1Io'>\I...,. ........... ,.,~ .. I_ .. ~ 10 __ 
'PW~ ... " " nOlI ~ , ·..;wtl II or...... ~ ~ ___ '0 _"'''''IV 0'_ I .. ""'1"'0:10 

I gor ' ''' U ... , ,.,.. ... ' ... " .. _ .... _ ..... ,,_ ,..,. h_~'_ .. ..... _"-hl .... _ ....... I1 ... _. 
"" ... t ,. IlOl ....... ~ "' .. _II:>~ I'ICI I ..... ". 1 __ 1t ~_.-. GaG",I "" _ 1\11' CHI!Y 
,. oIO-oPOO' "OOC_'UllC 

T ..... , .. I ...... O'~ .. 00uII· ... 1I.W; _.~.goo •• tt ... , ~ .... WIt I .. rou_o'_ 
1 .... M1CO..:"' .. IIOf Il~.M .... ' '''~ "Cor~ "'U_ .. 1IIIOOIIl_ . Ul.1!1 .' ........ '_1t W'OtIIIa-
-.. . . ... ..... " ... "111, .... ' 

DltK-IIO • PO h it 417 • MoIr"r. NH 03>4H 
Phone: (103) .. 4 ·3041· 

5 
P 
E 
C 
I 
A 
L 

10 
% 

o 
F 
F 

A 
E 
G 
U 
L 
A 
A 
P 
A 
I 
C 
E 
S 

0, AO'o'l.IIIf"_ILlIIID .... " .. _._ ... ... 
O- .... '~L_ ... __ II ... _D ____ "'" 
_ _ ...... I.W' .. ' O 

".",.."'.- '01"'" .......... ' ........ - ... -.. ~ ... _. __ ._ .u ... _ · 
., .... ,' AD.lIUUU -,,, .. _ ..... ,, .... _':0_.'. __ ........ "" , ........ .... .. .,.. .--- -_ .... '- ... -... _ .. ' ... .. -

. J .... ...,., "'-"IU 
UYlIlll\lIlt 

_ .... ...: ... ~I·· .. ... _·'u __ • .... :.o -.. ~-.. ---- ' .. ..--_ ...... -... -... _- .. , ......... . --.. VOOOOO CU lll 
.... IC_'(·IIO·_ .... ... '~~,"'-" _" ................. ""111 -., .. _ .... ' ... _ .... ---_ .. -... _- .... _ .... _. 

· tTHlCO\l'" 
.~ . , ........... , . ..; .. ---, ... ~ . .......... --- ,,, _.------ .. -.. --' .. , - ~ --"IT~_ OO'PMlY _ ... ..-..., . " .. _ .... ,""' ... ""","" ........ ~.-.. , .. .. '. "".1)0 ........ ,,-.,.,. ,-"" ....... _ .. 
.... '''' ••• '.-ma ..... ~ 
"'--' .. ' .. _ .... - ... -...... -... _- .' .. -.... .-
"IIInnr.u",tilllDUll. 

."".,...._ .. ---. -...... ,._-' ... "' ....... "._, -_ ....... _.-_ .... -.. ... ---- .. -- ..... _ ... ""-
.. "~'JLIIDMD/)(IiII "'---' .. _ ... ..... _ .. " ... ..-~ll_ ... 

"""'---.......... ... -_ ... _ ... -
' .. -- .... ',.- .. --
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BRAND NEW· TRS·80 
and accessorlls at FANTASTIC SAVINGS 

· $720 .TRS-001S 
.... <fAS«l2S 

.. 1!i25 . TRS«13 

LEVELU I&f(COMPLETf 
1&K EXPANSION UNIT .. 
UK EXPANSION UNIT. 
DISK DIIWES. 
FIIICTION MODEL PRlNTEII. 
TIU.CTDII FED MOOEL PIIINTEII 
UNE PIIINTEII11I (AND CABLE). 
MOD 11 &4K 

SA2Seacn (Spec,I, wh,ch o' ..... y1)U wan\) .TR5-()().I 
1870 nRS-005S 
· St l!iO .TRS<Oe 

.. 11550 . TRS«I1 
• $.3.&00 trRS-008 

TERMS: Snlpment norma lly VoI!!h ln on. week 01 receipt 01 your order (VoIlIh GUhler'1 
check, money Older, or cred,t cardl 10f mlcrocomputal ana tnraa wae«1 lor ac· 
celSorles (checks lake two Me«S extla to c leat bankl ADD $2.50 PER ITE"" lor 
HANDLING. EYerythlng Will be sent 10 ,ou Yllth UPS Irelghl charges COLLECT. 

'NOT UPGRADED USED OR RECONDITIONED LEVEL 1'& WITH OLD KEYBOARDS 
BUT BRAND SPANKING NEW TRS..so's IN FACTORY CARTONS WITH FULl FAC
TORY WARRAN TY' COMPARE PRICES AND OUALITYAND ORDER FROM MOAl'. 

ASTIIOLOGICAL 
COMPUTER AND 

4·FUNCTlOH 
CALCULATOR 

Asmo' 
G __ . IOKII",,,,"""""III .--.......... ~ .. 
f ......... COO"'tIMOtII: .. 
..... o .... "...' ... ... ,..,c .. .. .... _"'...,dar ,,001 __ 
.. "" .... co..- .. _,.. ........ , ....... -.... -..... ,,... -.----r- -.. .. . l.oIItI!! 
_ UlM llI'(t,. " .a. 

ASK MOM ......... a.-I __ -........ -,.... ~_"" W.,.. G __ ~ 

... "II._M-......., 

...... 1I M ...... """OODI . ... -. 
HONEYWELL 

t! _f'"'"~ ,l.M.Uc.-'" 
p_'~I .. 101rn DlIII''-__ 1IOI'"'CfI. IJ-. ........... _ .. _ 
ItOIT .... ~ $A. ;oc; ....... ~\ 
co; .. e, ,..J'OtIIIk~ ~_ ' .. , ....... ' 
XII) 'h. , . Or ..... ' !'ODe 

INSTANT SOFTWAIIE 
HALF PRICE SPECIAL 
ClOSEOUT - ONLY SA 

""lnII~G_ 
( ....... o...-._c-«o . ..... c.. ... ~ __ 1D 

o....c .. ,~~ 
I:\.~ '-""'CII I IIK4!S1OOI1 



800K CLEARANCE 
UPT05Q% OFF l_. cr. __ , .... Coole. 

, .. __ ~_1O)l 
•• __ Iot!lll c_..., _. a...--Ifdu____ 1_,.,,0-_ 

all. _ Ii5.OO 
eo..~ DoaI_ 1C..-..6oI 
~""IO"-__ 
_a~ 

lOIn OJ ..... __ .c.-. 
ICt .. .ct tf'W\"o;'(I" ..... 
11M._ $oUlO 

rofI'TJ'A.M ~ .... _ 1CtIr_ 
~ "o;IOCIO _ JoI..IO 
_aoo 

"0..<11. ~ III MIlC ~ 
.....-1_1001)- .... lot 
_WO _ .... _IIM_ ....... 
....... _____ OU«UIIIl! 

........ _1&110. __ "'OS ..... 'lie • .......... * __ , OU - _ 

.tt".-". ,_ o.r. ~Itt ...... ..... 
ItIOtf'I 'IlM072-.... "M, 
_IHIO 

1k)ICM."\1I>"""~ 
• • ~1I0)- .... ItN. ~C .. .... ,.. ~ __ ""'_ 
I .... ., ..... 1001- .... lUG, _,'.60 

..... CIooodIo '11'--.-
.... 1 .. ",eo, -- .... ')..01), 
_.1.60 
~""""Qo""~",, "' .... """"' __ telI1_ .... 
1~._Aoo. 

u ___ ~..,t ... 1olk':K~"'''' 
tk_IMk • ...., .. ",0,._ 
· .... IIJIO _ ... IICI 

cC .. ~~tIIO< ('l"'-.~I> I.re" ..... ,O'2-_u .. _" 
1"'- """ at C_ .... ~ 
~ _.CIIIIt-_ "Il. 

"'" ~ .ot~ 0..--" ..... .......:: 
IC .... III-PJClI ...... , OIIKICQ I 
"' ..... _10350. 

1oIt'VCW\IIO<I • Mk-_I 
• ~OIoI"""'''''tosa. _1,, __ al'S. 

.... ~ .. ......., wn. • ...,., _~ , 'us. _ .. 
"k-....... ... _,~ 

.""', ..... __ 1 ,J Il._ 

• 

1 SALE -------
MAIL ORDER MICROS 

~_O"_"J O ___ ' _(tIN)_"'_'. 

SIMULATED SURVEILLANCE VIDEO SYSTEMS 
"''''' ___ ''_.I!MOIt""d ......... _ .. _ ... _ .. __ . __ ...... _·._to_ 

... _ .. .....,_ .. _-_ ...... . ----.-
-"" .... ..--- ""._-,.--..... _ .. _._ ... _.--.--... _-• ____ .. __ ...... ___ ~l ... -"",..-._-- ... --.... -.--_ .. _ .... _ ..... , ... -..- _ ....... 
... .. -.. _--.. ...,.., ...... _._,.. .... -----"' ___ "",-u.r. __ • __ '" 
. _ ....... - ..... _.-.....-. __ ~_ ..... -wc --_ .. ....... ........ -.._ .... _'i6_K_ .. _ ...... _ , __ ... ~ttOO-.-."'I"""~_IO __ _ 
-..,--. .., . .............. ---........ -.. -. __ .- .. ...-........... -, . .,. .... --........ -.-"' .. -~-.-- ... ~..,.... ... ..., ....... ....., .. ,....-..... ... " , .. _-""""'-_ ........ ~~'" _ ...... H ... ...... _ ......... UO. 

, ...... ~.----- .. -.----... _ .... _- ..--
M"OIC lJOHT 
aUlB '''''EA ...... "" ....... _...... AGlCL.. . __ 

-. .... ~"...- fG' ...... ... .. "'- ... __ ... . 
O~ ~OI:O~ """, •• U~ 

_ ..... -I .'. 
o.IDi:' 

--.. _ .... -...-..... -...... __ O!@< .... 

OM 

~ lltM" ABACUS 

'" 

v.Re.m. MINI OlSttS 
.... , .... "-I.~ 
1-.-.,,,,"'" 

1CI ,...c~_OM.l u. II 
. l'CIOr "()1M. 01'0.,'" 
..." .. lOh ~ 

-.-

BALLY OAMES 
... w~c. __ _Tho ___ 011 t-o 

_ ""*' ..... oro 
.... .... ~"Il -

PANASOHIC 
TAPE DECKS .. ... _IdII'-.-_ 

C-1iI _ - .... ~ ... -_ ....... ..... -.... --..... .. ---, .... --........ "nolts ..._ ....... sao-.-,_ 
..... ... ~ -I_ .. .oa..1uI. ___ ._ 
b cr __ .1;)1» ' 

MOM'S SOFTWAAE 
SPEED READING 

COORSE 

Could be u,. mo. l 
Imco,.nl PftIQr.m 
you U ..... , buy. 

''1-='''''_ ........... 1I00'I __ ........ 110~ 

co. .. --*'G _ ~OII • _'_"_1'_l ....... _~ • 
""_ 0..", U .,. _0Itl00 
~ .. -

, .. 

~~~~ .. ~~ ... ID~ I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ ..... · --.·~'P--_~ .. ot .. _ ....... __ .. -,_ .............. ... 
"_rOll_ ...... · ...... .. .-. ~""f .... __ .. .. 
,,_ ..... po, _~ ...... _ 

-'_~. _ ........ _.10 
':".:..~.::, 00::: ,~''::J:' 
WHlM. ~_ nO_I .. too 
'_"'_"1M-oO .... _ 
_Mo .. """"'_'_I~ ._ 1ft .. _to! ..... ....,. ... 

()()Ch ........... ,_""_, .. __ '<s_o-.I __ 
_.-. ... ,At ..c: .. "..... ~ • ..t 
• , ' '''''''"'' .. _. 1)op.1 _ 1IIlQ.1"O .... on ..... __ -_ .-..... -......... -_-__ ..... 10 ......... --0.- ...... _101 ... -u · ... __ _ HIO_._ 

0. • ..,. J"" " ___ ",, 
1 __ l __ I~_ 

l>OI>ot'oo """"'IIl 
.~. 

• 
'"'~----. 
"" -

Q2)CJB """""'" tt. ....... _____ _ 

MAL DAOEA MlCA08 _ .... -_ ........ ,._ .. --_--, 
f..Por.., ____ _ 
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e8'O mi~roc~~puting I bookshelf 

.PROQ RAMMING THE Z"O-e~II22- by Roanay Z''''I .... ,. " 
... emb'y ~MOU'o- prOOf'.mm,ng 101 tn. Z-IO 1)1' .. ,nl.:! IS' Pf()o 
g'N,h •• , "Ip-by-" III cou,n. Th., book " both I n aauc. ' lon. 
, . .. • flIl • .. ' -conl" "*' f,tet"tnC' book Ull iu l iO both lhe beg n 
nlng tnt:! thl .~perLen<:.CI "rogr,mm" wno .... ~n 10 ''''1'1 about In, 
Z.ao Ex,re .... to ' ' '' Inl "acJt;f 'f, Included $1 4 95' 

. z.ao SOFTWARE GOURM ET GUIDE AND COOKBOOK - BK 100t5 
- 0" Nt l WadlWO,'h Sce'bra new.1t COOItDOOkl TlIII boc* con
t. na I comp,,', de5cupllOtI of the power lui Z-80 nll ru(.llon N' 
and I wide ".''''~ 01 Pl'ogl.mm,no nlormaUon U .. 1M .uloof. 
lngrtel,."" ' nc lud no loulin .. , .ub rout M' .net ,hOrt pl'OQrlma, 
cnoo •• I ,"ne-'",.o rtelpe ano 11.,1 COO"ln g! 5' • . 95 • 

' l EARNING l EVEl M- 8Ktl75 -oy DI_1eI lien Wri ll lfI 
'Ipee I I~ lor lhe lRS-ao, Ih 'l boot.. concentll l_ on l ..... 11I 
BASIC, IqI 01ln9, ~ IfYIt)Oflan l BASIC ~ngulge C..,aIMldr. 
UPdlIH"1 Inc uded 10. IhOM wno hi ... Itudi.d lhe l . .... I 
UH'I Manua l. Sect,onl lnclude: hO'lo 10 UH thl Editor. dUI ' 
c .... ttloparllion pr ,nterl Ind perlph.ral d ... IeI., I nd lhe 
conver .iOn 01 Lev.t , Pfogflm. to l .... ' " SI!!." • 
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PREVIEW 
INSIDE LEVEL I LIFE WHAT TO LOOK 

FOR IN THE 

JUNE 8'0 
RANDOMNESS 

An indeplh look althe power and 
potential of the Level I ROMs. 
Often scorned by converts to 
l evel II , the basic BASIC is still a 
language to be reckoned with . 

TESTING 1, 2, 3 

Is there life within your comput· 
er? There will be next month, 
with the game 01 Ufe. Walch 
thousand s of generations flash 
before your eyes in minutes. If 
you don't like the way evolution 
is progressing , then stop the ac· 
tion and play " GOD" ! 

The ins and outs of randomness 
are explored in an ordered man
ner. Check the distribution of 
your randomness with a bar 
graph demonstration program. 

Hook up your 80 to the outside 
world, via its parallel port s. and 
input measurements di reclly to 
your program. Gel rid 01 pen and 
graph paper! 

ALL THIS PLUS 
MUCH MORE! 
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