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Circle 319 on Reader Service card. 

''Boy AITI I Glad 
I Found You!'' 

People say this to us all the time. 
In fact, we'll go so far as to bet that if 
you spend a couple of minutes reading 
this article, you'll say the same thing. 

Applied Creative Technology Inc. 
applies technology creatively. We 
produce machines that most computer 
dealers wouldn't dare tell you about. .. 
machines that deliver even more than 
what is expected of them (customers 
often tell us this too) . .. machines that 
can save you lots of money and 
headaches. Chances are if you do 
much computing at all, and use a 
printer or modem, you would benefit 
from having one of our products. 

Enough of the promises .. . let's 
get to the facts. 

"The Printer Optimizer 

has increased the 


performance of our 

system by 6000%, 


saving us thousands 

of dollars a year." 


Our product line covers a myriad 
of applications. One product, the 
Printer Optimizer, is a printer and 
modem control center. It offers data 
spooling (using a 64K to 1 Meg 
buffer), the ability to connect several 
printers or modems to a single 
computer - without extra adaptors or 
software, and even the ability to 
modify or filter out data passing 
through it. A fellow from McDonnell 
Douglas told us: "Every computer 
department ought to have a Printer 
Optimizer in their bag of tricks. It's 
great!". 

The Printer Optimizer is also 
particularly useful to owners of laser 
printers. When you call for info, tell 
us if you have a laser printer - and if 
you do own a laser, you should call. 

Another product, the Systemizer, 
allows several PC's or CRTs to share 
one or more printers. 

To up to 12 more 
computers and printers ... 

Businesses ranging from small 
law finns to almost 100 of the 
Fortune 500 are using Systemizers to 
save big dollars by eliminating print­
ers and the office space and service 
costs associated with them Now you 
can afford to own better printers like 
laser printers and plotters. 

"The Systemizer is all 
the network many PC 

users need." 
Jim Seymour, PC Week 

The Systemizer is indeed the best 
solution for sharing printers you'll 
find. That's a bold statement, so we 
suggest you get a copy of our article 
"The Wasted Buck Stops Here" and 
see if you don't agree. 

"Now that the 
Systemizer is available, 
buying a LAN to share 
printers is like buying 
an aircraft carrier to 

go water skiing!" 

"Your 1 Megabyte 
printer buffer is a 
dream come true." 

We also make a complete line of 
printer buffers and full fledged 
spoolers, with buffer capacities 
ranging from 64K to 1 Megabyte. 
Our latest creation is the Buffer 
Box. It's the lowest cost full-
feature printer buffer available. 
Anybody who owns a printer should at 
least have one of these little wonders. 

"Printing from a micro 
without a printer 

buffer is like trying to 
drain Hoover Dam with 

a soda straw." 

You know, we hear the same 
refrain over and over: "Geez! I wish I'd 
known about you before I bought .. . " . 
In addition to the products mentioned, 
we also make a computer adapter for 
IBM Electronic Typewriters and some 
amazing boxes that adapt the Hewlett 
Packard LaserJet to various computers 
and word processing systems. Call us 
now before you waste any more time 
or money. You'll be glad you did. 

Applied 
Creative 

Technology inc. 

2156 Northwest Hwy. 
Dallas, TX 75220 USA 

(800) 433-5373 
(214) 556-2916 

(lWX 910333iA I 0 Ai'f'LCREATEO·I) 



Did you lfnowi' 

Only one spelling checlfer: 

• works with both Scripsit and Superscripsit. 
• integrates with all other popular word processing programs as well. 
• requires no special document placement! Even runs on a single drive system. 
• displays its dictionary so that you can find the correct spelling of words. 
• offers integrated Hyphenation Option and Grammar & Style checker. 

Electric Webster 
SPELLING CHECKER

Displays Correct Spellings: If you don't 
know the correct spelling of a word, 
EW will look it up for you, and display 
the dict ionary. 

Verifies Corrections: If you think you 
know the correct spel ling of a word, 
EW will check it for you before mak­
ing the corrections. 

Hyphenates Automatically:(Optional). 
Inserts d iscretionary hyphens through­
out text. 

Grammar & Style Checker: (Optional). 
Identifies 22 typei. of common errors. 
Makes suggested correct ions with the 
st roke of a key. Runs within EW. 

50,000 Word Dictionary: Uses only 
21h bytes per word; add as many words 
as you wish. 

Fast Correcting: In as little as 30 sec­
onds. Electric Webster can return you 
to your Word Processing program, 
with your text fully corrected and on 
your screen. 

Integrates: with WordStar, Desk mate, 
Spellbinder. Volkswriter. Open Access. 
Allwrite, Newscript, La1y Writer, Sup­
erscripsit , Scripsit , Electric Pencil, 
Copy Art. Powerscript. Zorlof, and 
LeScript (specify). Begins proofing at 
the stroke of a key: returns you to 
word processing a utomatically. 

When ordering, stipulate word proces-­
sing program and oprrating ~ystrm . 

==AUTO-HYPHENATION=GRAMMAR CHECKER 


"The Cadlllac" 

of spellin& checken 

-·M~t/12 

ACCLAIMED: 

.. Electric Webster is the best Just read 

any revJeW in any magazine and I don't 

believe that you will find even one dis­

agreement to that statement." C/N­

TUG. Cincinna1i's Users Group Mag. 
4/83 

"The most helpful program I've found 
is Electric Webster. After looking at 
nine proofreading programs, I've set ­
tled on Webster ..... Crea1ive Comput­
ing II / 83 

I h1sdtct 1onar~ ts not publl)Jwd tn-tht ongu~I P"bi"heo C\( Kt'bttt>r·i 
f>11 r ·nor1 or thclt JUCCl::'l'4)rl 

Performance "Excellent,.: Documenta­
t ion "Good": Ease of Use "Excellent": 
Error Ha nd ling "Excel lent". Info 
World. 8 /82 

..Electric Webster. a fa ntast ic ) pelli ng 
and grammar checker " 80 Micro 4/ 85 

Now see 
for yourself! 

F
Tr) Before You Buy: 

or t he ~econd straight }Car. 80 
Micro reader~ ha' e 'oted Elec­
t ric Web~ter the #I Spelling 

checker. Find out for yourself how ac­
cura te. fast and easy proof-reading can 
be. For o nly the $5 cost of po~tage. 
materia ls and handling. we will ~end 
you a s pecial Electric Webste r demon­
strat io n disk that wo rkSJUSt like Web­
ster. but proofs o nly half the a lphabet. 
With it. you' ll get a coupon worth $5 
towards the purchase of Electric Web­
ster. 

LOW P RICE : 

TRS-80. Model I Ill or IV 
w orrecting Feature 
Hyphenatio n 

$ 89.95 
$1 49.95 
$ 49.95 

Gra mmar & Style Checker$ 49.95 

P M. P DOS. Model 1000 2000 
Electric Wcb)ter. 
" Correcting Feature. $169.95 
Hyphena tion, and G rammar 

~CiiiiiUcopia Software 

. POST OFFICE BOX 6111 , ALBANY, CALI FORNIA 94706, PHONE ( 415) 524-8098 



JllC 

PASCAL-80 

Easiest version of Pascal to learn1Editor and Com­
plierare already 1n memory. Nearlycompletesubset 
of standard PASCAL Offers also many extensions 
to Pascal. including calls to machine language, 
screen control, random access files and more' 
Models 11111(list $791 . . . . . . . . ......... .. . S59.50 

PUBLIC DOMAIN DISKS 

A fine collection of software from The Alternate 
Source! 
Public Domain Disk (specify #1-112) ..... Each S 9.50 
Public Domain Package 11-#6 . . ..... . ... .. $49.50 
Public Domain Package 117-1112 ... . ... . . ... . $49.50 
Public Domain Package 111·#12 .. ....•... ... $89.50 

PACKAGE DEAL! 

** MTERM ** 

** MSCRIPT ** 

* * DOSPLUS IVa ** 


GREAT PROGRAMS, AND FREE SHIPPING TOO! 

We've sllll got our very popular T/Maker and Word Processor deals continuing this month, 
as well as a new addition of T/Maker for the Tandy 1000 and other MSDOS machines. Since 
you'll probably be reading this as the holiday season begins to approach (at least for the retail 
business), I'm sure you'll want to consider us for that hard-to-please TRS-SO user on your gift 
list. And if you plan on giving an lnfocom game, better get 'em soon because lnfocom has 
discontinued prod uction for the TRS-80 computers ... it's a "while supplies last" basis from 
now on. I've run out of room now, so I 'll leave you with this prediction: if Cadbury ever comes 
out with a computer, they'll probably use chocolate chips. 

PRONTO 
Spe-;iltcally designed for the 128K TRS-80 Model 
4/4P W1ncJo.N controller program with many applica­
uons Includes calculator.calendar. a son utility, ter· 
m1nal tacllity, address cards.on-line help fac1hty,and 
much more. " Sidekick" for the Model 41 
Models 4/4P . .......... .. . .. . . .... .. .. $54.50 

EDAS/PRO-CREATE 
One of Misosys' most popular uhhhes. Both a Full 
Screen Text Editor as well as a powerful Macro 
Assembler. Assemblersupports nested macros. in­
cludes. and condihonals. Works excellently under 
mostOOSes. 
Models 111 11 and 4 . . . • • .. . . . • • • • . ........ $69.50 

SUPERCROSS XT 

Designed specifically for transferring 


data and program files between 

TRS-80 disks and those of 


other computers 


Models llUI or 4 stUI 
with c....11 lask option S112.51 

A complete operating system has just become very 
affordable! This new deal offers an operating system 
that is much faster and easier to use than TASDOS. Not only 
is DOSPLUS IVa itself very user-friendly , it also offers a built-in 
menu driving system. and of course, GAEATLY enhanced 
BASIC . Other included features of DOSPLUS IVa are: Text 
Editor. Linker, Assembler; Directory Verification/Repair, Disk 
Mapping, and File & Disk Editing. As 1f that is not enough, you 
now also get MSCRIPT with your purchase of DOSPLUS IVa. 
That's right, one of the easiest and most convenient to use word 
processors goes with your purchase. Also, MTERM Smart Ter­
minal (one of the best full featured TRS-80 terminal programs 
available) 1s included in this deal. In addition to all of the 
remarkable features of MTERM. it will also enable you to log 
on to local Bulletin Boards and tell your fr iends about this fan· 
tast1c deal! 
DOSPLUS IVa I MSCRIPT I MTERM Package Deal 
Models 4/4P (List S329.85) .... . . . ...... ... . ........... $159.50 

LE SCRIPT WORD PROCESSING 
Great printer support, full Model 4 support and 
much more! On a 128K Model 4, you can have PACKAGE DEAL 
over 90K of text buffer for use on a single LeScnpt end Electric Webster 
file Model 4 features available while running together!! Needless to say. these two 
in Model Ill mode. By far LeScnpt 1s our great programs work excellently 
most popular program! 1ogether1 

W.P. Package llist $279.90) .. . . . . $199.50Models 11111 or 4 (List $129.95) ... ..... 594.50 

POWERDOT II 
" The best high-resolution bit-Image graphics pro­
gram on the market for the TRS-80 " Screen 
becomes awindoNon large tuII-page drawing board. 
AUTODRAW feature fOf Imes and arcles. POWER­
DOT 11 tS 100% Machine Language.(Specifyprinter') 
MODELS I/Ill .... ..... . .. . .... . . . . . . . . . .. S29.50 

SUPER UTILITY 
"The indispensable first-aid kit for the TRS-80 
users.. " Contains over 60d11ferent utJ111tes fOf repair· 
mg. reviving dead l1les, relormatt1ng, manipulallon 
of files. and lots morel 
Super Util lty Plus (Models I & Ill) . . .. . ...... . $59.50 
Super Ulil lty 4/4P &MSDOS ......... . . . .... $69.50 

• WORD PROCESSOR • SPREAD SHEET• GRAPHICS • 
• DATA BASE • & MORE! 

This integrated software package for the Models 4/4P, as well as 
for MSDOS, combines many functions to become one of the best 
software deals available for any computer. Included are Word Pro­
cessing, Spread Sheet Analysis (which provide a full range of 
mathematical functions). Relational Database Management 
(allows merging, multiple selection criteria. restructure of 
DataBase, Multiple Sorting etc.), Spelling Checker (55,000 word 
dictionary, correction feature , ability to create personal and pr~ 
fessional dictionaries), Bar Chart Graphics (created directly from 
SpreadSheet data and supported on any printer), and finally, Data 
Encryption. If you are worried about learning T-Maker, worry no 
longer. It has excellent documentation and comes equipped with 
a Tutorial on the disk. Not only is it a great program. but it is also 
at a great price!!! 

Model 4/4P {List $299) ......... .... .......... ...... . S194.50 

MSDOSversion {List $450) ...... .... ...... .. ......... S294.50 


ELECTRIC WEBSTER 
Includes 50,000 word dictionary. Features fast check­

ing, interactive correcting and personal dictionary 
expansion (Specify computer and word processor 
when ordering) 

Electric Webster (Models 11111 or 4) 
(List $149.95) ........... . . . . ..... ......$119.50 

Grammar or Hyphenation options 
(List $49.95) .. .. ................ .. . Each $38.50 



ELECTRONIC 

NOTEBOOKS 


KSOFT 

SUPERLOG 4 .......................... S99.50 


SUPERLOG 3 (I/Ill) .. . . . . . . . . . . . . . . . . . . S99.50 


LOG (Model Ill) . ....................... S44.50 


GAMES 


MONTHLY 

SPOTLIGHT 


ZBASIC 3.0 

This long-awaited basic comptler is final· 
ly here' Enhancements included on lh1s 
program include De111Ce Independent 
Graph1CS. up to 54 d191t numeric ac­
curacy a bu1h·1n 1nteract1Ve Editor and 
Compiler . strUC1ured Programming Con· 
structs. and or course that •Sonly scrat· 

~:~,~~=f~~~~:i:~a~ 
same no mauer what computer brand you 
use1 Probably the best ba5'C compiler 

UTILITIES 


CONVERSION 

PROGRAMS 


BASIC 3 TO 4 CONVERT 
Model 4/4PONLy (list $49.95) ....• . ... ... . $39.50 

BASIC 4 TO 3 CONVERT 
Model I/Ill (list $49.95) ...... ...... ....... $39.50 
BASIC GW CONVERT 
Model 4/4P ONLY (list $99.95) .......•. .... $89.50 
CONVERT BASIC 
Models I/Ill and 4 (list $29.95) .. ..••...... . S27.50 

!~~~~~~~~~~~~~~~~~~!-.:around lor any compulerlllllll~~~~~~~~~~~~~~~~~~~!$84.50 

2~~y t~q~es~~e~I::~OU ~wllh~~~(416°)5R7D5~3R2S01& INFORMATIONl are unsatisfied ~
a product. you may return 11within 10 days (in good condition) for a 
refund. iess s2 so handling c harge for programs under s50 ($5 for 
programs over $50). We also ask for a letter stating the reason for 
your return 

We will also beat any competitor's price by S1 00 (same conditions 
as compet1t1on. 1e shipping charges etc.) 11 you tell us where they 
advertise their price. 

TO ORDER: 
We accept orders by phone or mail. Specify your TAS-80 Model. exact 
program(s) wanted. and method of payment We accept VISA. Master· 
Card.Check,and MoneyOrders(C 0 D orders add S2 50 andGov't Pur· 
chase Orders add S5 00) Electric Webster orders please specify Word 
Processor Free shipping to continental U S and Canada All prices are 
1n U S Funds Prices sub1ect to change without notice 

10 a.m.- 7 p.m. Monrtay to Saturday
u 

~~StJr/¥,tftf/E
/A/ TrDA/ J T//7A/~/ 

f / Y / C/T/Y/l / f (//Y/lL 

3235 Lockport Road 

Niagara Falls, 


N.Y. 14305 


801 Mohawk Road West 
Hamilton, Ontario 
Canada L9C 6C2 

(416) 575-3201 




Circle 308 on Reader Sen11ce card 

PowerSoft NewsFlash #2 

~ 

Thank you tor rHding our ,_... inaldrMnt of ~Solt'• NrNSl'-h. Thia • a m1nl-W1rsion ot our 
PowerSolt Nrnleaer th• won contain informalion that doesni rNlly t~ into r.gular ad-type format. 
Pie- let us know your commenll. We apprecaate haanng trom you. II you .,. a brand new TRS-80"' 
owner, then congratulations and -lcomel You'w come to the righl place! 

Nol only i. Po-rSoh llill ha,. aupponong the TRS-80 alter ••• years, but - are now supporting the 
n-er •11andat0a• with our Super UlilitylPC tor PCIMS-OOS"' and SupetCIOWXT, the llale-of-tha-att 
transfer utiltty recently raved about in SO-MICRO. I you h.,. a TRS-80 and a PC of eorM type, Ilka a 
Model 1000, your definllly - ID ordel thil PIO(lfam. Saa our ad alMwhara in this ieaua tor mo,. dalaita. 

There are LOTS of new Mod 4 and 4P ow,,.,. In our ranka now, thanks to TANDY'• draslic 
pnca reductions earlter lhoa year. A graal tome to pick up a ,..computer and super buy, ii you wn Iha 
lalast in TRS-80 technology, other than the new 40 (lli/J • grHI buy el SI 199, ...,.n compared to llllhat 
most ol 1.e had aunlr ltllO Mod ra IU'a and 4/4P-a /»lore the prioN _,. a'-'*1) . wa·,. loolung al the 
Modal 40 to continua lor eome hma to come. Ard - wil be hara to auppon it. 

Speak lno of Iha 40 , a ll of our Modal 4 product• haft • l••Y• aupport double-aided 
operation, ao no update •Ill H --•'1 If you buy a 40 or add double-aided drlvM . 

By Iha wmy, TRSOOS 6 .2 "1111 already support double-aided operation! You do not need to obtain Iha 
rumored TRSOOS 6 .2.1 JUSI !or lh•. Type: FORMAT :1 (Slf'ES:2) cENTEfb. and -rything alaa • 
autom•ic. Just thought -·11 mantoon th•. amc. many dodni know... Also, UM LOOS tor Model Ill mode 
on the 40, • this ayslem .also alrHdy alows doubla-lldad operation on the Ill mode (same method) an:t ii 
madta compahbla wilh TRSOOS 8 . 

Ok, what'• new thl• month? 

AFM - tile Auto File Manager. 
A " "" l"HNllio11 of ""'' " latiolUll ""'4-6au f or tli• TRS-80 fra111 Paw•rSo/t. 

1I7 Special Introductory price on this new item/ 

Only $99.95!+ S3.,., 

A new ge,.ration of data baH systama. Wortla on Modal IA, 4(111) or MAX-80. Works with moat popular 
TRS-80"' operating ayalama. Al ._.one diak driw 1'9Quirad - two i. batter. Hard drMt oa g'9all A.FM wiH 
work on a Mod I, but double-density, LOOS, & io-r cae - rwqund. 

You may think _.,. crazy, but - haw a~ data-baH sy.lem. Why would - do thal NOW? There is 
(or wu) PROFILE"', PROFILE+"', MAXI MANAGER"', ENBASE"', ale., etc., ate. Wall, when - got our 
first Modal I, Iha concept ot what a dU bua maNOgaf could do - delinrtaly ••ating. Wa bought or 
looked • all of them • they came out an:t ne....r l9ally aludl ~h ANY ot them tor anything aarioua. (We 
ended up writing "°-MAIL+ lo keep our product r.giatralio1" on1. No,. al them _,. wt.al M - had 
pidured. They ddn1 have any •maglC" to them. None of them hald1ed inlormalion In an easy way to enter, 
look up, an:t pnnt out that w• logical, attocoant, and ti.1t1ble. YES. Tha kaywotd ,,.,. la FLEXIBLE. 
You aaa, moat dala balff do allow you the tlaxibtlrty IO •design• your llCfffn, fie ld lengths, ate, but once 
you had that entered, and were adding namn, you _,. aluck With ot. It ~ waa changeable, • al it 
canainly w•n1 changNbla from name to name! Another ,.aeon is that the TRS-80"' needs a~ 
dai.baa manager! Why? The,. - miliona ol Iha IMChinea OlA the,. M can gee eoma real work dona 
tor you! You don1 need a PC lo do complicaled ,.laloonal ,.pona lrom your llOtad dala (or - almple 
ones)I Jull program the computer property is all! 

Thia pro1ac:t ha bMn in work tor over two years now. Wa dod a special beta offer to our r.giale,.d 
ciatornars laal year and had them UM Iha system and get back lo ua With wllll they lilce, wl\al they dodn1 
~i... and wllll they would like to SM in the ayatam. One year later • Iha new AFM is ,.ady. II contai,. 
every la•u,. trom aW1rybody's "wish liar lhal made aanaa or was poll&lbla. Then, .,. put THAT v.,.ion 
into local bel•l•ling. A.FM is wllll aWlry compUar owner WANTS to do With their computer. A.FM mlMI 
ma1lmum UH of the TflS.80"' and compala1 tmvorably With many available lor PC type computers! II 
can only be compared to DBASE II,.. or R:BASE 5000.,,., •tar• concepts an:t po-. A.FM ia a 
language th• you can program your dafabua in! Cont•ns a "tamplala• wn.,. you may 11mply ton in your 
oplio,. in plain English. A.FM i. a fr-fonn entry ayllem, whd1 means thal you can antar your data 
1n any m.viar you wanll You - llill limilad to a pan!Qllar saaan format. In tact, each '9CDrd can hav. 
il9 own indvidual display lonn•I Really!! You would haw to go to a PC IO get this kind ot po-r othefw ..! 

IOn-line help, advice, answers and ordering., 

Visit the PowerSoft SIG on CompuServe™. 


(Type GO PCS - 5 6 from eny menu prompt1) 

By l he l inN you tH d thla, - should haw a brand new catalog ,.ady to gol II you .,. nol on our 
maihr"G lilt and would like to rao111n a co~, pie-. drop ta a not• or cal and ask !or-· 

Raad through our other ads ~ in th• ouua and - KIha,. i. anything ot interaat to you. I you 
hav. bMn one of our customers tor years, THANK YOU/ Wa haw 1a-a1 new add~io,., eome price 
reductions, and soma graa1 s~. w.·,. hara to help you, eo ii you have ANY questions pie- write or 
call. II you c.-o recommend our products to your tnands or -.ociataa. pie- do! The,. .,. TOO MANY 
TRS-80 owners out the,. who alill haWlni heard al us or aW1n IJO-MICROI Help us and help your tnanda. 
Give them our addrMa or pho,. number and auggaat tt.y ak us tor a calalog, ok? Thanka. 

Happy Holidays! Please drive safely. 
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funds dr•wn on• U S bank. ForefOn aubtieriptiions (Alt' malt) 
ple•M lnauke In South Alric.a cont.ct BO Mkto P.O. Box 
l82815, Sandton. South Abica 2148. AU su~ripUon COfJ• 
~ lhould be oddr....., to //0 Micro, Sut>ocitpuon 
Doe>anmenL P.O Box 98t, Fomi/ngdlle, NY 11737 """"" 
Include your eddren label wttri ..,Y correaportdetKe ~t· 
nYIS1er Send address ~ngn to IO M.cro, Subecrtp1-on 
S...>Cea, P 0. Box 1181, Farmmvd.0.. NY 11737. Send Cano· 
dten changft of .actress to IO U ICfO, P.O. Bo• 1051, Fon 
EM. Ontotlo t.2A 5N8. Canada. Relutn post- gu.vonteed 

Enti re con·ten ll C copyr1ght 1985 by CW CommunJc1Uona/ 
Pottrborough Inc. No pw1 ol lh,. P<lbllcltlon moy be f91)ttnt ed, 
°'reproduced by ony meona. WIU-1prior wt1tton permluton 
l1om the put)!-.AM prog<1m1 ero pubHsneo for per"°""' 
- only. AU right• r-.ed 

17060 Dallas Parkway, Suite 114 
Dallas, TX 75248 • 2141733-4475 
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December 1985 BCmicro 

38. Born to Run by J ohn B. Harrell Ill 

An introduction to C. the language tha t goes everywhere. 

41. Write Away by Danie l Zenzel Jr. 
All you need to ru n your ow n simple C programs. (Model 4 ; 
Load 80 ; Model 1000) 

52. Ne t Res ults by David H. Pleacher 
Our bask etbal l statistics program shows y ou w ho's hot and 
w ho's nol. (Models I . III, and 4 ; Load 80) 

58 . Window S creens by Glen E. Sparks 
Painless hi-res Basic windows and pie charts. (Models III 
and 4: Load 80) 

116. On Displays: Sprucing Up Your Spreadsheet 
by J ohn B. Harrell Ill 
Spreadsheet Beat investigates Mul tiplan's Lookup function 
and Lotus' colors. 

page 58 

66. Interrupt Anytime by Ca ry OLer 
Twelve program mable interrupts for TRSDOS 1.3. (Model 
Ill; Load 80 ) 

74. The Right Address by Maur ice Dyke 
Follow these directions t o get TRSDOS 6 .X syst em ad­
dresses. (Model 4 ; Load 80) 

76. Rembrandt Redux by Dale Elton Rogerson 
Som ething extra for Model lII users o f our MacPaint·sty le 
graph ics editor . (Model III; Load 80) 

142. 1985 Articles Index 
142. 1985 Reviews Index 
144. 1985 Load 80 Index 

'" ' ,... . . . . .. ' ' ._ ..;.:;liillltl:.M : . . 
~~~~... 	 ,., -~ .. 

6. 	 Load 80 Directory 84. Project 80 

by Roger C. Alford
8. Side Tracks 

by Eric Maloney 92. Dave's MS-DOS 
Column12. Input 
by Dave Row ell

14. Feedback Loop 
102. MS-DOS New Productsby Terry K epner 
106. Basic Takes21. Pulse Train 

by Richard Ramellaby Bradf ord N. Dixon 
108. The Next Step25. Reader Forum 

by Hardin Brothers 
29. Reviews 

116. Spreadsheet BeatGBaslc 3.0 . D raw. J oy-
Mou se Inter face 125. Express Checkouts 
T he Money Decisions WordPerfect 4 .0 
Ser les Telecommuter 
H yper zap How to Use Your Radio 
MULTIDOS 80 /64 Shack Printer 
Typltall PRO-X -FTS 

82. Tidbit #29 146. New Products 
83. Tidbit #30 152. Fine Lines 
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L oad 80 gathers together selected pro­
grams from this Issue of 80 Micro and 

puts them on a magnelle medium for your 
convenience. It ls available on tape or disk. and 
runs on the Models I. 111. and 4 . 

Load 80 programs a.re ready to run. and can 
save you hours of lime typing In and debug­
ging l istings. Load 80 also gives you access to 
Assembly-language programs If you don't 
have an editor/assembler. And. It helps you 
build a substantial software library. 

Using Load 80 Is simple. I f you own a tape 
system. load the Load 80 tape as per the In-

C Trainer 
Artic le: Write Away (p. 4 I). 
System: Model 4 . 64K RAM. 

Basl C Interpreter. 
Language: Basic. 
Cassette Olespcc: B. 

st.ructions provided. Ifyou own a Model I or Ill 
disk system. you boot the Load 80 dJsk and 
transfer the files to a TRSDOS system disk ac­
cording to simple on-screen directions. If you 
own a Model 4 . ropy the Model 4 programs 
from the Load 8Q dtsk to your TRSDOS 6.X 
dtsk using the COPY command. 

Not all programs will run on your system. 
Some Model Ill programs. for Instance. will 
run on the Model 4 In the Model Ill mode. but 
not In the Model 4 mode. You should check the 
system requirements box that accompanies 
the article to Ond out what system conOgura­
llon lndlvldual programs require. 

I f you have any questions about the pro­
grams. call Keith Johnson at 603­924-947 I . 
Yearly subscriptions lo Load 80 a.re $199.97 
for d isk. or $99.97 for cassette. Individual load· 
ers are available on disk for $2 1.4 7 or on cas· 
selle for $11.47. Including postage. To place a 
subscription order. or to ask qu lions about 
your subscription. please call us toll free at 1-
800-343-0728 between 9 a.m. and 5 p .m . Or. 
you can write to Load 80. 80 Pinc St.. ~ter­
borough. NH 03458. 

Dlsk Olespccs. SINEWAVE/BAS. 
PRISMR G/DAS. VIEWPORTIDAS. 
WINDOWS/BAS 

Rembrandt 
Article: Rembrandt Hcdux (p . 76). 

ART DIREC1UR 
lkU1 Kromm<s 

PRODUCTION SUPt:RVISOR 
Dion OwcM/Kann<:r 

PRODUCTION ASSISTANT 
EmUy llall 

AOIGRAPlllCS PRODUCTION 
Gary Cloo:I 

GR/\Plll • St:RVIC~ MANAGER 
O.,nnls Chrlstc"""n 

MANU t'ACTURJNG MANAGER 
SusanG...­

rn..M PRt:PARATION SUPERVISOR 
R~n M. VUl.:ncu,·c 

TYPESETTING SUPERVISOR 
Lluda P. canaJc 

PRESIDENT/CEO 
James S Povcc 

VICE PR.EStof:NTOf'PLANNt;1;c AND Cm CULATION 
Wllllam P I lowartl 

VICE PR£SlOENT/FINAN E 
Roger Murphy 

ASSISTAN1" GENERAL MANAGER 
Mau Smtih 

ASSISTAN'T'fO VP/FINAN E 
Do.nlnlquc Smith 

CIRCULATION MMIAGER 
Frank Smith 

DIRECT ANO NEWSSTAND SA!.t;s MANAGER 
RalnoWirdn 

l-800-343-0728 
OIRF-CTOR OF CREDIT SALES 

ANO COLLECTION 
Wllllam M Boyer 

EXECUTIVE CREATIVE DIRECTOR 
Chrtsltnc Oes1rcmpc11 

Disk Olcspcc: CTIWNER/BAS. 

Hoops 
Article: Net Results (p. 52). 
System: Model Ill (Models I and 4 with 
chan gcsl. 32K RAM. 

Basketball staUsllcs program. 
Language: Disk Baste. 
Cassette Olespcc: . 
Disk Olespec: I IOOP/BAS. 

Break In 
Article: Interrupt Anytlme (p. 66). 
Sy tern: Model Ill. 48K RAM: Serles I 
or Apparat editor/assembler. 

Interrupts for TRSDOS 1.3. 
Language: Assembly. 
Cassette Ole pees: BREAK (src). 

BREAK1 (cmdl. DEMO (cmd). SCROLL 
(src). SCROLL (cmd). 
Disk Olcspccs· BREAKIN/SRC. 
BREAK1N/CMD. DEMO/CMD. 
SCROLL/SRC. SCROLLJCMD. 

Sy tem : Model Ill. 48K RAM: Serles I 
or Apparat editor/assembler . 

Screen dumps for graphics program. 
Language: Assembly. 
Cassette Olespccs· LIST I (src). 

LIST 2 (src). 
Disk Olespecs: LISTl/SRC. LIST2/SRC. 

Pace 
Article: Tidbit #30 (p. 83). 
System: Model 4 . 64K RAM. 

List Oles by llni- or SC'ri-i-nful. 
Language: Baste 
Cassclle Olespccs: I. PAGE (cmd). 
Disk Olespccs. PAGE/BAS. PAGE/CMD. 

Convert 
Article: Project 80 (p. 84). 
System: Model 4 (Models I and Ill with 
changes}. 32K RAM. 

Converts object Oles to hex/ASCII. 
Language: Baste 
Cassette Olcspcc: J . 

FOUNDER 
Wayne G"'t n 

CoYer pbotoc~•pb by Wblte/Pllckert 
Pbotocnopby 

.,-•• - ..... cw~""""" 

..._....._~ ..--­---POOPIO--orno.oln.group.,.-..ST-...-- .. 20-..-··----....._...""""ivvor-·•~~ - ·· nw.-­
~-· ·~-­-.PC-~----·~ - - a-·.°"'"~ o.-1'1 
~PC--~! 
F-1 WJo. F,,,,_.• ,_._ --.... ~ (!lp-

IJIOI ­ OPC (1llM). - "'""­· a.-.(o ~ 
OOCIW. ~PCMW-.,cw 

E-~-. --~·atu1y·o 

~--PCM-. -·~__, .......,..~.....-~ 
-.n.--· ~--PC 
- a....M:. -y'o ~ N>tf/O, PC llORLD 
- IV> {Cami-.~ Saudi..._.• - ~-
sii­·· ~-~ - Com­- - -·~W!-. ondS- PC. the 1JK·1 ~ ...._,,.,,._ ~ 

Locator 
Article: The Right Addr=s (p. 74). 
System· Model 4/4P. 32K RAM. 

Locate TRSOOS 6.X .X system 
addresses. 
Language: Baste. 
Cassette Olcspcc: D. 
Disk Olcspec: LOCATOR/BAS. 

Windows 
Article: Window Screens (p. 58). 
System: Models Ill and 4 . 48K RAM. 
htgh-rcsolullon boa.rd. 

Graph ics and a pie chart appllcallon . 
Language: BastcG. 

1ssette Olcspecs: E. F. G. H . 

Disk Olcspec· CONVERT/BAS. 

Squeeze 
Article: The Next Step (p. 108). 
System: Model 4. 64K RAM. 

Fiiter to rondensc debuggi-d 
programs. 
Casselle Olespec: SQUEEZ (cmd). 
Disk Olespecs: SQUEEZE/SRC. 
SQUEEZE/FLT. 

Delete 
System: Model and J • LOOS 5 . 1. 

A multiple Ille kill command for 
LDOSS.1. 
C-tle Olc::spee DEL (cmd). 
Disk Olespcc: DELJCMD. 

l.li\S • Basic SRC • source rode CMD • object rode 

tw...._PC--ond~--E.,,_, 

-··~-llleUS~ 
- HOT COCO. lnOcJ«. lnlc>- ­ Moo MM•-PC- R..,.73~-,,,__(ln 
~-.,­

-•w/111 SUbxlfptlomr Sonc1 o dUct.P'- ot '"" P1o1> 
lem Md your curronl ­ ,_I-1 llddr- to Ill"'""°' 
sui-:rtpt-~~P.0 Box•1,F~. NY 
11737. 
l'rob-. wlr/I I.off IOctwlo.­. Addr--.-10 
l.oed BO, IllPino SI.. ....etlJOtougl\ NH Q34SI. 
Probl!Mn• wftlt Adwn1un.. Send • deKtlpoon of the problem 
Md your a.wronl ­ lcr Ill Mtcto, RI 101 ~ Elm Slleet, p_. 
__,,,NH 03ol58, AITN Rita B - , CU.-SeMce 
M.._. It "'ll""~ Qll 1.ll)().4Cl-4003 
Cha~ol~Sonclolcl-orcopyotolcl-...onc1 
- -10' Ill MlCIO, P.O Boa 88t, Fwmingclale, NY 

11373. ­ glw alglll ­ - notice 
MICloJdm. Th'8 put>licatlon i.••-in rnoc:rotcnn from Unl­
...,..iy Mlerolllma ln....,.tloNI IJMOd Slotff -· 300 
North~ Rood, OOpt PA.. Ann...,_, Ml '81 Foreign 00­
dresc 18 lledlotd - · [)opt PA..~. WC1RolEJ, ~ 
land. 
DHl#I. Contacl -...Wlfoln, ~aN SalM Mon-•.,Micro, 
Pine SL, 1'9tetbo<OUQh, NH Ol<M. (800t~728. 
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Circle 204 on Reader Service carci. 

A FREE HOLIDAY GIFT FOR YOU 
During November and December we will in­
c lude a f ree copy of 80-Micro' s 465 page 
review guide with every order. II your order 
is over $100.00 you may pick one additional 
free gift from the following: Meltdown • The 
Rest of 80 250 pa11e Book • Superkeys Mod 
Il l • The Green Window CRT Screen • Var­
keep & Screenpacker Plus • Master Direc ­

2701 -C W 151h•SUITE 61 2• PLANO TX 75075• (214) 680-8268 tory Mod Ill • Agri-Calc Feeder Pig Module • 

IF YOU BOUGHT YOUR SOFTWARE ELSEWHERE, YOU 'RE PROBABLY STILL WAITING . 
Join the hst of thousands of our sat1sf1ed customers who know that we ship 950/o of our orders w1th1n 48 hours. If we are out of a product, 
we'll let you know when we can ship 1t and won't keep you waiting Our great prices complement our outstanding service 

ELECTRIC WEBSTER 
WITH CORRECTING FEATURE 

LIST 149.95 SALE 129.95 


HYPHENATION OPTION 3895 

GRAMMAR & STYLE 3895 


TR5-80 I /I ll/ 4 SPECIFY 


AND FOR MSDOS 

the incredible 


WEBSTER 'S NEW WORLD 

SPELLING CHECKER 


ONLY $59.95 
wons With any ASCII 1ype word prooess.ng hie 
and IOCOl'po!a!H lul COfr9Cl"'V leillUfts 

APPLICATIONS 
Macro Typing Tutor 1/11114 ...•.. 39.95 
ST·80 Ill . . . . •• .. 69 95 
Mesterdlrectory Mod Ill . . . 29.95 
Superdlre<:tory Mod Ifill . . . . . . . . 44.95 
O•t•grmph 1/11114/MH . . . . . . . 69.50 

~~~·g~.fc 6~9:k':o~0r,:~~- ··~ ·.·:!::~ 
Mterm 1111114 . . . . . .59.50 
Lo•n Amortl..tlon Ill . . . . . . 29.95 
Powe<M•il Plu1 1/11114 . . . . . 94.95 
Texl-Mer~ tor Pow-•11 . . . ... 49.95 
PowerM•ll w!Text -Merge ... . ... 124.95 
Inventory Contro1ncs Pro . . . ... t48.00 
Ultr•term 11111 . . . . . 44.95 
Ultr.term 2.0 wl 1ute>-logon . . . 59.95 
Modem-80 11111. . . . . . . . . . 39.95 
Modem-80 414P . . . . . . . . 79.95 
SPS St1tlallc11Anmlysis Mod I . 150.00 
SPS as •bove for Mod Ill Inquire 

WINDOWS ON MOD 4 
NON ~O FROM MISOSVS Al.LOWS MOOE!. 
4 USERS TO CREATE ANO USE Wll«XJN OVER 
lAYSON TllE MOO 4SCAEEH ATTllE TOUQi Of 
ASINGLE KEY COMES COMPLETE WITll TllE WIN­
DOWING UTIUTY. ROTATING INOEX FU AD­
DRESS FU. APPOIHTMENT SCHEDUlER. CAL· 
E1«W1 2CAl.WATORS. C>K> FlfR. NOTEPAO 
PH0HE UST & AIJTO D1AlER. AnJ A MINI TER· 
MoNAL ATIU.YuaeJllll£ SOFlWARE SET F0A 
ONlY SUS
ReQu•• 12111( MOO • & T1lSOOS g 2 

SCHOOL UTILITY AND EDUCATIONAL 
Test Quesllon D•t• Bank ..49.95 
Teat Gen1r1tor/Orlll. . . . . . . . . 34.95 
Football Scoutu>g . . . . . . . . . ... 49.95 
Blakettuill Statist ics . . . . . 39.95 
Blselulll St•llatica . . . . . . . 39.95 
Computer SAT lll· t 000-1200 . 79.95 

HI RESOLUTION GRAPHICS 

HI-RES SOFTWARE 
30 PlOT 
MAnlP\.OT 
BASlCE 

39 llS 
39 llS 
39 llS 

PCHAA 
DRAW 
IMZGRAPH 

ISl8 ts 10 GBASIC J 0 °'"ii:l 

lET'S WRITE MUSIC 
• TCAO 
SURFACE Pt.OT 
GI NA 
TOURNAMENT CHESS 
TOURNAMENT REVERS! 
3-0 TIC TAC TOE 

39ts 
9800 
48 llS 

"'9 llS 
3985 
75 00 
48 llS 
3995 
21185 

BOOKS, WALL CHARTS & MISC 
U11ng SuperUt11tty (new i11ue) .... 17.95 
Super Utility Tech Manu• I 3.x ..... 13.95 
TRS-801Z·80 Auembly Library .. 3 1.95 
TRS-80 Disk & Other MyS1erles ... 19.95 
The Cuatom TRS-80 & Other Mys1 26.95 
M1crosott Blsic Decoded .....26.95 
Machine Language Disk 110 . ..... 26.95 

~:~°r~1~1:t C:n ~'i:':'T=i~~o : .. ~::;~ 
TRSOOS 2.3 Decoded & Other Mys 26.95 
B•slc FHter & Better . . . . . . . . . 26.95 
TRSOOS 61LDOS Progremmers 

Gulde . . . . . . . . . . ......... t4.95 
Grffn Screen• lllll lll/414P . . . t6.95 
Diskettes SSDD 10 In Plastic Bx. 15.00 
Colored Sentinel Disks " " . . . . . 17.00 
Profile 3 • Comm•nds W•ll Ch•rt • . 4.00 
Vl11ulc Comm•nds W•ll Chart • .... 4.00 
Superscripslt Well Chart· . . . .... 4.00 
Model Ill BHIC Wall Chart • .. . . 4.00 
Model 4 Besic W•ll Ch•rt• . . . . 4.00 
Mod 4 by Jeck (user guide) .... .. 9.95 
'Ch•rt• not shipped as sep•r• te order 

THE FBN GENERAL LEDGER 
Absolutely tilt bnest Gil on lhe - MOO II 
RETAIL $300.00 NOW 14 9 .95 

DATA BASES AND 
INFORMATION MANAGERS 


AUTO FILE: MANAGER 

The newes1 entry in full fledged dale 

bases 1s Poweoolt's Auto Fiie Manager 

(AFM) It 1ncorpota1es total screen flex· 
1blllty, form lell9' ou!pUI, fully relahonal 
look up and custom report generahon 
w11h mathemaucal functions. This 
remarkable new product from the 
SuperUtility boys is pnced at a low 
$99.95. Model VIII 4/4P(ll l Mode). 

INFOSCAN 
If you need a super last screen orlenled 
infonnalion manager with hxed windows 
and 1 second lookup by keyword, then 
this little iewel Is for you lnfoscan hies 
can ha-.e different informat10n in each 
record and each record can ha-.e 11's own 
form Very simple to use. Mod 11111 Of 
4/4P(lll Mode) $44 95 

WORD PROCESSORS & 
PRINTER DRIVERS 
Luy Writer 1111114 ....... .. . 119.95 
Luy Font 1111114 . . . . . . . . . . ... 44.95 
M-Scrlpl 1111114 . . . . . . . . . . . . 53 50 
LeScript 1111114/MH . . . . . . 104.95 
LeScript MSDOS-1000.1200 . . 179.95 
PowerOriver-E Epson 1111114 . . 29.95 
PowerOriveJ.P Prowriter 1/11114 . . 29.95 
PowerOriveJ.S St•rwnter 1111114 .... 29.95 
PowerDriveJ.0 Okld•t• 92 11111/4 .. 29.95 
PowerDriveJ.FX (FX/RX) 1111114 . 29.95 
Epson Driver Compiler . . . 29.95 
PowerScript !or Scrlpslt 11111/ 4 . .34 95 
NOTE. It your pt"•nter dr1vef ts nol f11t ed call . we 
Mve mote 

TRS-80 ENCYCLOPEDIAS 
FULL 10 VOLUME SETS 

RETAIL SALE 
Hard Cover 199 SO 79 99 
Solt Cover 109 SO 39 99 
Get these colleetor's selS while quanrnHtS 
lasl 

A GREAT GIFT IDEAi 

MSDOS SOFTWARE 
Call us lor all ol your MSDOS soltwa1e 
needs IBM-PC, TANDY 1200/ 1000. 
Lead•ng Edge PC. elc We have lhou· 
nnds of programs availllble at greal 
pnces 

--·-·-·­·-'"'"'°"'"--·ICoooo•"*"• 
~I~ irm:m1 and t~ ....,_... • PrWI..s-·.. --·-----· 
~~~:==·:;c:c: 
n~· "*-.....i......._llafarc.liln-..yw •l,_nor., ,....___ _.,,._......_._--r·----..-­
'f:::;:.,v-.:_,... ...... _.,....you·•..... 
... 11112 


MOO• 

---- -PopAl.c...o-g ­

UTILITIES 
J&lll Memory Minder I ........... 14.95 
J&M Memory Minder 11114 . . . . . 74 .95 
The Toolbox for LOOS . . . 44.95 
LC Compiler/EDA$ Ifill or 4 ...... 124.95 
ALCOA C Complete System . . . . . 83.95 
ALCOA Multl-8uic Compiler...... 13.95 
AOS Supefl<eys Key M•cros Mod 11135.00 
6.2 Plus. (Enhmnce TRSDOS 6.2) .. 36.95 
The Tnolbelt Mod 4 .. . . . . . 44.95 
AOS U111s • 1 Verkffp/Scrnpkr . . 49.95 
lmpmkt !or BHIC I/Ill. . . . . . . . . . 34.95 
Pro.Cell Mod 4 ................ 24.95 
Pro·CfH1e Mod 4 . . . . . . . . . . . 74.95 
Pro·Cure Mod . . . . . • . . . . . . . 39.95 
Pro·Duce Mod 4 . . . . • . . • . . . 24.95 
Pro·Pads Mod 4 . . . . . . . . . . . . 39.95 
Pro·LC Mod 4 . . . . . . . . . . . .. 124.95 
Pro-Zcmt Mod 4 ................. 24.95 
Zues Editor/Assembler 11111/ 4. . .. 74.95 
System Dl•gnostlc 1111114 . . 19.99 
TrHhm•n . . . . . . . . . . . . 32.50 
FHter. . . . . . 22.95 
RPM ......... . ..... 21.50 
DSMBLR 111 11111 . . . . . . . . . . . . .. 24.95 
Accel 3/4 Blslc Compiler 11111 . . . . 44.95 
Monitor 5 1111114 . . . . . . . . . . 22.95 
Hyperup Disk Utility 1111114 . . . 49.95 
Z·BHIC Compiler 3.0 . . . . . . . .. 79.50 

GRAPHICS AND GAMES 
Powerdr•w I/Ill . . . . . . . . . . . . . .. 34.95 
Gr•phlt (Line Grephing) . . ...... 34 .95 
AOS Utils. Screenpacker Plus . . . 49.95 
PowerOot II 11111 Spec. Printer . . . 54.95 
Meltdown (NuclHf Powerpl•nt) 19.95 
G•mejMk·3 (Funf1ce. M•tch, etc.) . 29.95 

T/ MAKER 
A comple1e word proceasor spelling 
checker, dala base manager and spread­
•'-' with graphics FuRy mtegraled Mod 
4/4P only 

Re111I $299 00 
HOLIDAY SPECIAL . . . ONLY $119.95 

, 

~SkCM~!!~r!~y 10~011~~~!9-8268
ll'fil8 s11urd1y 10:00 10 5:oo • etosed w..inesd1y1 

Send Cash, Check or Money Order. Please add $3.00 for UPS Shipping 

or S4.00 for US Postage & Insurance. COO's send an lddltlonal 


$3.00 COO fee. All COD'• will require c•sh or certified upon dellvery. 

Foreign orders 1re welcome. All shipping charges assumed by purchaser. 


Wnen ordering by mail, please specify computer model number. 

Phone Your Order In Today Or Mall To: 


DISKCOUNT DATA, 2701-C WEST 151.h, SUITE 612, PLANO, TX 75075 


Cheerfully Accepted 

SUPERDOS 
0... 15 lnhancements IO TRSOOS 13 29 95 

FAST/ CMD 
Run TRSOOS 1 311 lht high lpoed 

11 Mod 414p 29 95 
'--------------' 
OPERATING SYSTEMS 
CP/M 2.2 Montezuma Mod 4 ..... 159.95 
R·Sh•ck HD Driver for CP/M 2.2... 30.00 
Monte's Window . . . . . . ....... 49.00 
Monte's Toolkit. . . . . ......... .. 49.00 
Dosplus 4A With M-l.AL •.... . .. 114.95 
Dosplus 3.5 11111 ......•....... 54.95 
Muftidoa 1.71 11111 .... 79.00 
Muftldos 80164 ............... .. 19.95 

PROTECTED MEDIA 

BUY SUPERUTILITY PLUS 
3.2 FOR MOD 11111 


OR 4/4P FOR MOD 4/4P 

AT $74.99 


AND RECEIVE THE NEW BOOK 

USING SUPERUTILITY PLUS 


FREE 

A St00.00 VALUE FOR ONLY $74.99 


SUPERUTILITT/PC NOW $14.95 

BBS-80 ONLY 74.95 
ACOMP\.ETE SYSTEM AT A FRACTION Of THE 

COST a SIMlAA SYSTEMS. MOO IOR I SPECFY 


TRSDOS-MSDOS-CPM 
HUGE SALE ON 


CONVERSION UTILITIES 


CONVERT BASIC 29 95 
SUPEACROSSIXT 9000 
SUPERCROSSIXT 

WICONVBASIC 99.95 
HYPERCROSSIXT 2 0 90.00 
HYPEACROSSIXT 1 8 79.95 

THESE UTILITIES ARE A MUST FOR 
CONVERTING TRSOOS TYPE PROGRAMS TO 
YOUR MS00S DR CPM COMPUTER. AU 
MENU DRIVEN, THEY DO THE COMPLETE 
CONVERSION ON YOUR TRS-80 MOO 1 
NEEDS DOUBLE DENSrTV 

Speoly MOO IDO. MOO IU, MOO 4 
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I by Erle Maloney 

Radio Shack: 

Smurfin' USA 


I 'm spoiled. I'm so used to having doz­
ens of computers at my disposal that 

I sometimes forget just how expensive 
they are. That's why I like to loo k 
through the Radio Shack sale fliers that 
occasionally come my way. They gtve 
me a new perspective on just how much 
a dollar really Is these days. 

Most recently. the Fall Sale flier landed 
on my desk, and It's loaded with bar­
gains. My favorite section Is the where­
ls-as-ls sale. This Is two pages stuffed full 
ofdiscontinued gtzmos and gadgets that 
Radio Shack Is trying to unload-porta­
ble radios, telephones. walkie-talkies. 
and other electronic detritus. 

The stars of this particular spread are 
the Model 100 and Model 4 . The Model 
100, placed at the top of the first left. 
hand page. Is the main attractlon-S299 
for the SK model. "Buy now for Christ­
mas Giving!" exhorts the copy. The 
Model 4 Is right below. at S299 for the 
16K cassette version and $799 for 64K 
and two drtves. 

Now. S799 Is a pretty good price for a 
full-blown computer. But as part of the 
where-ls-as-ls sale. the Model 4 begtns to 
look pricey. For the cost ofa 64K system. 
I could buy 40 Trim -Fones ($19.95 
each). 114 cordless alarm clocks ('9.95 
each), or 161 Smurf radios ($4.94 each). 
One hundred and sixty-one Smurf ra­
dios- now. there's something to think 
about. Having a computer In your home 
wtll scarcely get you a nod these days, but 
161 blue Smurfs In your living room wtll 
make you the talk of the neighborhood. 

The Model 4 and Model 100 aren't the 
only computer systems advertised In the 
flier. On the next-to-last page Is the 
Tandy 1000 Personal Word Processing 
System-a Model 1000 with monitor, 
DMP-130 printer. DeskMate; and 
HomeworD word processor for Sl.299. 
Overall, a pretty attractive deal. 

But watt. This Is even more expensive 
than the Model 4 . For the extra $500. I 
could buy 101 more Smurf radios. 
enough to fill the kitchen, the bathroom. 
and part of my study. 

OK. I don't really need 262 Smurf ra­
dios. But the where-ls-as-ls pages are 
gorged with other goodies. In fact, 
S l .299 will buy one ofalmost every Item 
there. The list Is practically endless: 

Duofone talking home monitor 89.95 
ET­280 pulse phone 24.95 
ET·280 touch-tone phone 29.95 
Duofone-332 phone dialer 29.95 
Trtm·Fonc wall phone 19.95 
TRC-84 CB wa lkie-talkie 14.95 
WalleUpursc alarm 3.49 
Door hanger alarm 4 .95 
PC-2 printer/cassette interface 49.95 
PC- I cassette Interface 7.95 
PC-1 printer/cassette Interface 29.95 
Wireless remote-controller 19.95 
Wlttlcss alarm system 59.95 
Dtskette storage box 14.95 
CGP-115 color graphics printer 89.95 
Cordlcss alarm clock 6.95 
EC-200l desktop calculator 14.95 
16K Color Computer D 99.95 
MC-10 16K RAM module 9.95 
PortaVlslon AM/FM/TV radio 24.95 
PocketVl81on LCD pocket TV 99.95 
Realistic STA-204 receiver 129.95 
Burger King radio 6.47 
Smurfradlo 4.94 
Chronomatlc clock radio 32.95 
SCR·l5 cassette recorder 79.95 
Pcnional AM/FM stereo 21.95 
Slim-Linc pocket radio 6.95 
CTR­51 desktop recorder 39.95 
SCP-14 stereo cassette portable 34.95 
Semiautomatic car antenna 22.95 
Door-mount car speakers 19.95 
Science-Fair digital computer kit 9 .95 
Science-Fair AM/FM radio kit 8 .95 
Video enhanccr/stabUlzcr 59.95 
AM/FM stereo port.able radlO 37.95 
Super-Copter toy 12.95 
3-D Sky Duel game 9.95 
Total 1.288.15 

True, I don't need three phones, three 
cassette recorders. or eight radios. I'd be 
hard put to find much use for the MC-IO 

RAM module or Pocket Computer Inter­
faces. But. what the heck, Christmas Is 
coming up. Now's the time to give my 
mother that semiautomatic car antenna 
she's always wanted. 

What the Radio Shack fliers ultimately 
prove Is that we Americans can be per­
fectly happy with the simple pleasures 
of life. whether they be a $12.95 pair of 
fold-up headphones or a '6.88 Solar En­
ergy Project Set that's a "great gtft for 
kids 8 to 88." We owe a debt to Tandy for 
offering us such simple, low-cost alter­
natives to megabuck computing. 

Trivia Time 
One of CompuServe's TRS-80 special­

Interest groups recently produced an Im· 
presslve thread devoted entirely to tech­
nical trlvla of the TRS·SO's early days. 
Here'sa sampling: You'll find the answers 
on p. 82. If you get more than half. you 
can consider yourselfa genuine old-timer. 

l . Which system had only three error 
messages. and what were they? 
2. You typed In SYSTEM and then fol· 
lowed the •?command with /12345 to 
do what? 
3 . What was the real update password 
on the TRSDOS 2 .1 SYS files? 
4. Finish this sentence: "Joe, you r-­
b--··--!" (Hint: this sentence was found In 
unlikely places on the first release of 
TRSDOS 1.3 disks.) 
5 . TRSOOS 2 .2 and 2 .3 Included two 
programs called TEST l /CMD and 
TEST2/BAS. TESTl/CMD was a mem­
ory test program. TEST2/BAS was sup­
posedly a " disk stress test program." In 
reality. TEST2/BAS was what Radio 
Shack program doctored up to look like 
It was actually doing something? 
6 . What did the Initials of IJG. now-de· 
funct publisher of the " ...Other Myster­
ies" books, stand for? 
7 . Which DOS would not allow a Basic 
program to access a random file with a 
different LRL than that used to create 
the file? 
8 . VemHesterwroteaDOSfortheModel l 
that never became popular.What was It? 
9. Level I Basic had only two string vart­
ables. They we re fixed length. What 
were they and how many characters 
could they hold? 
IO. What was Level Ill Basic? • 

8 • 80 Micro, °'1ctlmb9r 1985 
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Pump 
'&eganl, 

celtic 
I'laybill 

Circle 91 on Reader SeMce card DOTWRITER printed these on an Epson MX-80 . 

..-..OTWRITER lets you create spec­
Altacular. eye-catching signs. invi­
tations. letterheads. large sideways 
banners. catalogs. or even books. It is 
just what you need to turn your dot ­
matnx printer into a versahle typeset­
ting machine. And 11 1s available for 
your TRS-80 Model 4 4P (yes. in native 
mode). a s well a s for the Models I and 
III. 

WHAT IS DOTWBITER? 
..-..OTWRITER uses the "bit-image"
Algraphics of your printer to pro­
duce the kinds of stunning results 
shown inside the box. It is a full-func ­
tion text pnnhng program, so you can 
mter-m1x different character sets, do 
centermg, paragraphs. pagination. 
magnificahon. draw horizontal and 
vertical lines. reversals (black on 
white). and even pnnt nght-1ushhed 
proporhonal text. 

DOTWRITER includes the printing 
program. complete doc umentation. 
and fourtee n useful typefaces (60 to 90 
characters per typeface). We will in­
clude the 170-page Letterset Reference 
summary a t half price ($ 10.00) with 
your order. 

To use DOTWRITER. jus t write your 
text w ith any popular TRS-80 Word 
Processor (such a s ALLWRITE or 

SuperScripsit). add the necessary for­

matting commands. 

12 


an d DOTWRITER 

will do the res t. 


36 more letter­
s et di s ks are 
available separate­
1y. Each ha s 3 
complete typefaces. 
The d is ks costs less 
than $25 eac h and 
you may purchase them at any time. 

I 

SIDEWAYS 

SPBEADSHEETS 


f your VisiCalc spreadsheets are too 

wide for your printer. our "LONG­

VIEW" option may be just what you 
need. It is an add-on that tu rns spread­
sheets sideways so that DOTWRITER 
can print them down the page ins tead 
of across . LONGV IEW comes w ith 
three addihonal fonts. 

EQUIPMENT 
BEQtTIBEJIENTS 

DOTWRITER needs o TRS 80 I. m.4 or 4P with 2 
disk dnves and 48K of memory Separote versions 
of DOTWRITER support EPSON MX 80 with Grof­
trox, MX-100 with Groftrox-Plus, and FX. TX. RX; 
C. ITOH 851011550; MICROLINE 84 2192193, RADIO 
SHACK DMP 1 I0-21001CGP-220; GEMINI !OX 15X 
and other STAR printers. 

We printed our samples on on Epson; s izes may 
vary on other printers Many of the fonts shown 
above are available ot extra cost 

Send for free print samples! We've 
only shown you a few of the 240 

DOTWRITER fonts. For the best in TRS­
80 graphics printmg, we suggest you 
order DOTWRITER today. toll-free. 

Please specify Printer and 

Computer when ordering. 


DOTWRITER $99.95 
LONGVIEW 29.95 
Additional Letterset 

disks (3- 12 fonts /disk) 24.95 
3 for 49.95 

Letterset Reference 
Book 20.00 

FREE bonus disk with two 
Banner fonts when you order 
DOTWRITERI 

ORDER NOW. TOLL-FREE 
(800) 824-7888. oper. 422 

Dept. C, Box 560. No. Hollywood, CA 91603 
1111) 754·3131 lnlonnatioll and Samt·Day Preceuiq 

TERMS VISA. MC checks. COD Please add S3 00 
ah1ppmg m U S or Canada Sal~• lax_ tn 
CA M osl orders hlled wt1htn one day 
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The Premier Word Processor for 

Your TRS-80 Model I, 111, or 4 


-- ··­_.._... 
:::::-::­

W
e are proud to offer 
you the one Word 
Processor that will 
satisfy all your 

writing needs: ALLWRITE. It 
sets new standards for text 
editing and printing, and will 
give new life to your TRS-80. Let 
us tell you why . .. 

In an attempt to push the public 
into expensive 16-bit computers. many 
manufacturers have been saying tha t 
the TRS-80 is obsole te. The truth is that 
the software, not the hardware, makes 
the difference. And the best word proc­
essor of all is now available only on 
the humble TRS-80. not on those ex­
pensive 16-bit machines! 

A LLWRITE will save you time and 
Jet you produce the highes t-qual­

ity. most professional-looking letters. 
term papers. and reports available on 
a micro-computer. 

Allwrite Can Save You Time! 
Reads a 25,000 character file (10 

printed pages) from disk in SIX SEC­
O NDS ... does a global search-and­
replace in FOUR SECONDS . . . outruns 
even the fastest popular micro-printer. 

ALLWRITE'S Screen 
Handling Makes Word 

Processing Easier Than Ever 

Change te xt width at any time; 
wide lines shift left and right as you 
type . ALLWRITE preserves double­
blanks between sentences. uses the 
e ntire screen for text . and displays a 
complete Status Screen a t the touch of 
a key. Scro ll by line, partial screen. 
full screen, to top or end of file. or to 
any marked point. Move cursor by 
characte r, word, tab. line, or screen. 

You can set and change on-screen 
tabs and store them on disk . The 

print-time tabbing features are in ­
credibly versatile: the y allow left, 
right, and centered tabs, and even line 

These were pnn ted by ALLWRITE:; 

shown 20% actual srze 


without wasting time printing a ll the 
te xt. These s tandard features ma ke 
document preparation faste r and 
easier than ever! 

State.Of ·The-Art 

File Handling 


There is no uppe r-limit on docu­
ment size with ALLWRITE, because it 
chains files backwards as we ll as for­
wards, even across diskettes. Switch 
from one chained file to another in less 
than six seconds by pressing two keys. 
Select portions of other files for inclu­
sion at print lime ... great for s tock 
paragraphs. 

A LLWRITE salvages text from bad 
disks! If a sector goes bad, you 

won't Jose the ent ire file. because it 
up your decimal points. 

ALLWR1TE show s you 
where you forgot to turn off 
underlining , boldface , 
italics. or double-w idth . 
Special on-screen Preview 
feature s hows page breaks 
and page layou ts ... in­
cl uding u nderlining and 
boldface. In "Summary" 
mode. ALLWRITE quickly 
flags fo rmatting errors 

TAKES FULL ADVANTAGE OF YOUR 

MODEL4. 


The mode l 4 ve rsion of ALLWRITE uses 
the entire 80·by0 24 screen. On a 64K ma­
chine. you can edit over 34,000 charac• 
ters of text. On a 128K machine. you can edit 
THREE FILES AT THE SAME TIME! The 
second and third files ca n be over 32.600 char­
acters each. for a total of almost 100,000 
characters of text in me mory. 

http:State.Of


will skip bad sectors. read the rest of 
the file. and then show you where the 
lost text belongs. Thia advanced error 
recovery turns a disaster into a feeling 
of profound relief. 

U.....oefilulble Soft Keys 
Reduce Typing Time 

You can store 22 phra se• or com­
mands at a time into Hsoft-keys," the n 
press just two keys to retrieve them. 
This makes frequently -used phra ses 
a nd formatting controls a snap to use. 
You can store these definit ions on disk 
and build a library of hundred s of pre­
programmed keys to fit e ve ry one of 
your applications. 

0 ur specia lly-d esigned templates 
fit right on your keyboard to let 

you see y our settings at all times. 
Each template is also a Reference 
("Cue") Card, so it is always right in 
front of you when you need it, without 
using up valuable screen s pace. 

ALLWRITE Is Easy To Learn 
ALLWRITE's commands and con­

trol key s are easy to remembe r be­
cause they use the firs t letters of com­
mon Eng lis h word s: 'CE' stands for 
'Center.' 'Search' and 'Replace' do just 
that. and so forth. The on-line HELP 
menu offers over fifty screens of topics. 

ALLWRITE's superb docu menta­
tion will get you s tarted quickly. Por­
tions o f it are designed for beginners, 
with every feature clearly explained 
m step-by-step tutonal s tyle. Since 
you won't always be a beginner, o the r 
parts of the book offe r advanced top­
ics. There is a cross-re fe rence summary 
chapter, a 14-page compre hensive in­
dex, and a deta iled Table o f Contents. 
We've been developing computer pro­
grams and manuals for over 23 years. 
and understand the importance of 
good documentation . 

A LLWRITE works with all major 
DOS's on Models I. 3. and 4/4P. 

PROSOFT'S On-Going 

Customer Support 


Perhaps the best reason of all for 
having ALLWRITE is the continuing 
support we offer you: friendly. expert . 
direct support that is unsurpassed in 
the m ic ro-computer industry. 

Note to stude nts: with its Footnote. 
Table of Contents a nd Inde x features. 
ALLWRITE is ideal for you r reports an d 
Term papers. 

Note to te achers: ALLWRITE makes 
it very easy to gen e ra te mult iple ­
choice exams and a nswe r ke ys. Ask 
for free instructions when orde ring. 

"ALLWRITE is a profession­
al system that sets a new 
standa rd in word proces­
ing. It's powerfu l and easy 
to learn and use ." 

80 MICRO, Nov., 1984 

Customer Comments 

"This Js the best software paclcage I 
haYe e-rer NCeJved . .• superb. easy to 
use. last. and has more features than 
the business word-processor at the 
ollice.'' (£.R.L.J 

"Your company and products have to 
be one ol the s tronges t factors I can 
th inlc of for lceeping me with the 
TRS-BOr (/ .R.H.} 

"N£WSCRJPT is the Cadillac of word 
processors. ALLWRIT£ is the Mercedes 
Benzi/" (8.£.J 
" . . . a very rea dable manual." (D.S .} 

BENEFITS OF OWNING 

* * ALLWRITE * * 
11 Word Processing is important to 

yo u. PROSOFT's ALLWRIT£ is the best 
choice you can malce. The clean, pro­
fessional appearance it adds to your 
letters and reports will make an e xcel­
lent impression on people. We w ill be 
happy to send you free print samples 
so that you can see for yourself how 
good ALLWRITE will make you look. 

Y ou probably know that q ua li ty 
word processors for CP/M and the 

IBM-PC sell fo r $300 500, a nd they 
don't have ALLWRITE's capabilit ies or 
s peed ... or PROSOFT's proven, on­
going support. Now, for a fraction of 
the cost of a new computer, you can 
have the most comple te word proces­
sor of a ll. And you w on' t have the 
headaches o f s tarting a ll over again 
with a new, different computer. 

HUNDREDS OF USEFUL 
CAPABILITIES 

ALLWRITE comes with just about 
every useful word processing fea1ure 
... standard. Here are some high ­
lights: excellent right -jus tified pro­
portional printing on most printers 
having that ability: powerful Form Let ­
ter and Mailing Label preparation: In­
sta nt counts of words. characters, 
lines. changes; block Move, Copy, De­
lete, Putfile, Getfile, and List; delete 
by character, word. line, sentence, 
paragraph, or block; inse rt and one­
key insert; grea t RS-232 printer sup. 
port; accepts all 256 ASCU codes from 
keyboard; intermix pitches on same 
line (printer-dependent); 1.5 line spac· 
ing, 6, 7. 8, 12 lines per inch (printer. 
dependent); does multiple-columns on 
all printers; perfect alignment of hang­
ing indents; variables. logic s tate ­
ments. conditional printing; wildcard 
Directories; integrated with Electric 
Webster and D01WRITER for Models I. 
111. and 4 (these are sold separately); 
"Legal" line numbering; paragraph . 
list , and figure numbering; supports 
most popular printers (all "printer driv ­
ers" included); compatible with high. 
memory drivers; fully explains a ll 
DOS and ALLWRITE e rror messages; 
wildcard search-replace: tabs. search­
replace. other settings remembered 
across files; word reversal; up to nine 
levels of boldface; flex ible page titles; 
footnotes a t bottom of poge or end of 
document; Table of Contents and In­
dex generation; and PROSOFT's un­
matched lex1 formatting and printing 
capabilities. 

How To Order 

You can order by phone or mail. For 
q u ickest delivery. call o u r Technical 
Support line. Please specify your TRS­
80 model (I, ITI. or 4, 48K, at least two 
disk drives). and your printer(s). O ur 
price includes normal shipping in the 
U.S. and Canada. The sooner you or­
d er. the sooner you will begin to bene­
fit from the ALLWRITE! Word Processor. 

Allwrite for the TRS-80 

$199.95 

Circle 30 on Reader Service card. 

ORDER NOW. TOLL-FR££ 

(800) 824-7888, oper. 422 

PR~ 

Box 560, No. Hollywood, CA 91603 

(818) 764-3131 for Technical Information and Same-Day Processing. 

Terms: VISA. MasterCard. checks. C.O.D. California residents please 
a dd sales tax. Most orders filled within one day. 



INPUT 


Writer'• Block Letter• 
I agree with Eric Maloney (Side 

Tracks, August 1985, p. 8): Word proces· 
sors do not Improve writing. I always 
used to write quickly and easily with a 
pen or typewriter. but Scrlpslt brought 
about writer's block. All thoee editing 
commands lntlmldated me while I was 
writing a first draft; I spent too much 
tlme tinkering and too little tlme writing. 

Now I use Delmer D. Hinrichs' Basic 
Word Processor ("The Return of Hin· 
rlchs' Word Processor," March 1984, p . 
100) almost exclusively. It has many ed· 
lting commands, but they're off In the 
edit mode, where they should be. While 
I'm writing. I have one editing command 
at my disposal-the backspace. And 
that, too, Is how It should be. 

80 Micro has published several differ­
ent versions of Hinrichs' program. The 
one I use appeared In the January 1983 
Issue (p. 200). lfyou use It In conjunction 
with Mark Goodwin's type-ahead utility 
("Getting Ahead," July 1985, p . 65), 
you'll find keyboard response excellent. 
And since Hinrichs wrote his program In 
Basic, you can easily modify It to suit 
your needs. 

Mark Allen Reed 
West Lebanon. NH 

I'm delighted that Eric Maloney plans 
to return to his manual typewriter since 
he seems to have a need to Indulge him· 
selfIn some kind of language orgy. Also. 
since he says he has to struggle to ex­
press himself with a word processor, he 
should stop using one. However. what he 
believes Is true for him clearly Is not true 
for most of the rest of us. That word pro­
cessors don't Improve writing for most 
people Is absurd. 

The notion that word processors can 
liberate creative writing by removing 
most of the restrictions Imposed by the 
pencil or typewriter Is completely accu­
rate In the view of many people who are 
much more productive after using a 
word proccssor. 

Anyone experienced with word pro­
cessors knows that they do not supply 
creativity to writers who have none, but 
they do make writing creatively much 
easier and mon: efficient than any other 
method known. 

Murlon H . Dye 
Commerce, TX 

Eric Maloney 's observation about 
word proceaaors Is quite accurate. One 
should alao note that a word processor 
will not directly Improve a writer's style 
If he lacks It. Word processors do make 
rewriting and editing a breeze. espe· 
clally with large amounts of copy, but 
they're no substitute for a command of 
the language. punctuation, abillty. and 
Innovation. 

I disagree. however, that they can In· 
Jure writing akllla. The person pushing 
the pencil or tapping the keys will deter· 
mine the worth of the creation. IfMaloney 
finds he's more creative with an ordinary 
typewriter than with a word proceseor. 
perhaps he's suffering from a case ofcur· 
sor-bllnksls-arudety, a recently discov­
ered emotional diaorder brought about by 
the eternal, unrelenting blink of screen 
cursor that reaches Into a person's sub­
conscious with the hidden message. 
"Come on! Come on! What's the next 
word! sentence! paragraph!" 

Jim Merltnt 
Montgomery. AL 

My cursor Wees to hwn old Smokey 
Robtnson tunes. 

-E.M . 

80 Mtcro's BBS Is open 24 hours a 
day. It offers programs you can u p­
and dow nload , special -Interest 
groups. and a classified section. You 
can reach the board at 603-924-6985: 
UART settings are 300/1200·baud , 8­
b lt words . 1 stop bit. no parity. 

Buie Solution 
lo your August 1985 Issue you ran ar­

ticles on Model 4 Basic (p. 38) and GW­
Baslc (p. 46). Both articles touted the use 
ofthe Common and Chain statements to 
link Basic programs. In practice, I've 

·found both statements useless. The 
problem la that you have to save the pro­
grams you want to chain In ASCD for­
mat. If a program Is 90 Jong that you 
have to separate It Into smaller pro­
grams, the Individual modules take 90 
long to load as to be Impractical. 

I think It's faster to save the programs 
In compressed form and save to a disk 
file the variables you want to pass. Then 
the succeeding program. linked to the 
first one by a Run statement. can reload 
the variables. 

For even greater speed. you can save 
the variables to a RAM disk. The varla­
ble-passlng routines found In Lew18 Ro­
senfelder's Baste Faster and Better 
work well In Model III mode on a Model 
4 , but they won't work with Model 4 Ba· 
sic or GW-Baslc. 

Wtlltam D. Tabor Jr. 
Thtbodawc, LA 

Window-Comment• 
Thank you for the favorable review of 

our product, Window-Comm (November 
1985. p . 31). One thing the review 
didn't mention was that Paclftc Software 
Consultants offers a •10 rebate to each 
customer who persuades a friend to buy 
the product (limit one per purchased 
copy), making Window-Comm an excep­
tional value at '8.95 after the rebate. A 
friend sold on It need only Include the 
90ftware license number of the original 
purchaser along with his order and we'll 
send the latter a •10 rebate check. 

The other thing you should know Is 
that. while Window-Comm had been run­
nlng on the Model m. we released a Model 
4 version In October 1985. It offers several 
enhancements. All Model 4 owners who 
bought the Model m version will receive 
the Model 4 version free ofcharge. 

Stephen W. Apple 
.R::ictftc Software ConsuUants 

San Luts Rey, CA I 

Ii Send your correspondence to Input, J; 

80 Micro, 80 Pfne St., A?terborough. NH 
03458. _______, 
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The ALPHA SPEECH SYNTHESIZER 
Outstanding performance and value for only: 

~9 95*This is your chance to experience the power and pleasure that speech 
adds to your TRS-80. If you could read the thousands of testimonials we 
have received you would be convinced. Instead, our unconditional 15-day 

Thousands sold at 175.90money back guarantee fully protects you. 
· when purchased with text 

Watch your friends faces when your TRS-80 starts talking. to speech software 

TALKER4.0 
Unl imited vocabulary Text-to-Speech Software. 
Powerful, yet easy to use; even non-programmers can 
enjoy it. Talker 4.0 features: 
• Automatic video and/ or keyboard echo (if you want it) . 
• Pitch control • Voice-speed control • Spelling mode 
• Says numbers (up to 999 trillion) • Simple BASIC 
commands • Much more! Only $39.95 

Sma11 Print: Hardware Power supply. speaker and manual inc luded. Model I unit plugs into keyboard 
or expansion interface 40 pin bus Model 111.4.4P unit plugs into 50pin1/0 bus. Model 4P needs short 50 pin 
extension cable $14.95. Use our '" Y cable"" (see next page) 1f your bus is already used. Software Works w ith 
al l OOSes (not CPM). is 6 2K long. and relocates 1tsell to the top of available memory. M anual available for $5. 

Dr. SIGMUND 
Artificial Intelligence at work! 
If you want to show off your 
computer, run "Dr. SIGMUND" 
and see their expressions as 
your TRS-80 has an intelligent 
conversation with you. Even 
you wi ll be impressed! 

PERSONALITY TEST 
By Dr. James E. Hord, Jr. for 
your ultimate entertainment. 
This elaborate personality test 
will amaze you, and puzzle your 
friends. Besides talking to you, 
it will print a painfully accurate 
report. 

TALKING 
WORD PROCESSOR 
By George McCoy of Rehab 
Research. The Alpha Speech 
Synthesizer was chosen for th is 
functional word processor with 
full speech capability. A perfect 
example of computer speech. 

..Each of these three programs require 48K and are available on disk only. The Alpha 
.. Speech synthesizer is required for speech. Each program is only .......... $29.95 

SP•CIAL: ALL THREE FOR OHLY $59.95 

Model I $39.95 
NEWCLOCK Model 111,4 $59.95 
The right time at the right price! Keep the time and date with quartz accuracy, even 
when your computer is ott . The backup lith ium battery (inc luded) will last for over 2 years. 
Software on tape or disk. please specify. Use "TIMESET' once to set the clock. Use 
"SETCLK" to set your computer's internal clock (at power up) or use "TSTRING" so that the 
"TIME$" funct ion reads the Newc lock. 
Connec tion Model I plugs into the keyboard or expansion interface. Model lll.4.4 P: plugs into the 50-pin 1/0 
bus. 4P needs short 50-pin extension cable S1 4 .95 Compatible w ith all operat ing systems 

Add S3.00 P"r o rder for shipping.800·221·0916 
We acc ept Visa. MC. c hech. M.O. 

Orders Only. NY& info call C.0 .0 . add S3.00 extra. ,.. 
N. Y. rw•ld•nt1 •dd ••I•• ,..._ _.(718} 296-59 16 
Shi pping to Canada It S5.00 = 
Oversees. FPO. APO add 10"b • 
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FEEDBACK LOOP I by Terry Kepner 

Send your questions or problems 
dealing with any area of Tandy/Radio 
Shack mtcrocomputtng to Feedback 
Loop. 80 Micro. 80 Pine St.. Peterbor­
ough. NH 03458. 

Q•Thank you for Including the kind 
•remarks concerning TBase. my 

subroutines for recording data on cas­
sette-based TRS-80 computers (July 
1985. p. 17). Unfortunately, I have re­
ceived a letter from Bruce O'Connor. a 
lawyer In Seattle. WA. who complains 
that my program name Is too similar to 
a trademark of his client's, Traveling 
Software Inc. I have thus renamed my 
product Tapestry. and am Including a 
copy of O'Connor's Jetter In the manual 
distrtbutcd wtth each copy of my work. 
(David B. Dillon, Derwood. MD) 

A eFor those who missed Dillon's let­
• ter In the July 1985 Feedback 

Loop. he has developed a set of 19.Assem­
bly-language routines that let Model III 
Basic maintain a cassette-based data file 
much the same way that Disk Basic main­
tainsa random-access ASCil file. For more 
Information. contact Dillon at 16533 Bae­
derwood Lane, Dcrwood. MD 20855. 

Qeln the July 1985 Feedback Loop 
•(p. 16), Ralph Turner asked for 

help in using cassette Scrtpslt 3 .1 wtth 
his DMP-200 printer. I think I have a 
patch he could use. It isn't particularly 
elegant. but it gets the job done with a 
minimum of trouble. 

My patch occupies Scripsit's title area. 
so that It steals no memory from your 
text. I used a method suggested by Arne 
Rohdc's VCMOD utillty (April 1983. p. 
210). It lets you send control codes to 
your printer by Intercepting every lcss­
than s ign it encounters and Anding the 
ASCII value of the followtng character 
with 31. (In other words. the program 
keeps subtracting 32 from the ASCII 
value until the result Is Itself below 32.J 
Using this method. you can send the es­
cape character (CHR$(27)) to the printer 
by embedding <; or < ( Into the text; the 
BEL character (CHR$(7)) by embedding 
<'. <G. or <q: and so on. 

In addition. If you want to print char­
acters with ASCII values above 127, sim­
ply embed a greater-than sign In the 
text. followed by the character with an 
ASCII value of 128 less than that of the 

~ • 

character you want to print. To print 
CHR$(240J. embed > ": to print 
CHR$(191). embed>?: and so on. 

Keep In mind that the less-than and 
greater-than signs foul up Scrtpslt's jus­
tification routines. I'd suggest setting 
J •Nat the beginning ofyour document. 
And don't be frightened by the mention 
of Anding ASCII va lues-with your 
printer's ASCII code charts nearby. and 
a half-hour or so of practice. you'll soon 
get the hang of it. 

Use a high-memory monitor (or 

EDTASMJ to enter this program Into 
memory after you load Scrlpslt. then 
transfer control to Scripslt's entry ad­
dress. 4303 hexadecimal (hex). In addi­
tion, change memory locations EEF hex 
and 4EF7 hex from CD 3B 00 to CD BD 
48. Be sure to change these addresses 
before transferring control to Scrlpslt. 
This final alteration Installs the patch. 
(Mark Reed. West Lebanon. NH) 

A •Thank you for sending In your 
• Scrtpslt patch (see the Program 

Listing). 

Qe I have a Level II l 6K Model I. and 
• 1 have just upgraded to a Model 

4P. I want to transfer all my old pro­
grams to my new computer. Herc In 
Chile some special chips (Slgnetlcs 
2681 I arc not available and it Is not easy 
to build a n RS-232 Interface for my 
Model I. I found Bob Hart's article "Bare 
Bones Communicator" In the June/July 
1982 Issue of 80 Micro (p. 128). I built 
the circuit and It worked.. .In one way. I 
can transfer Basic programs from the 
Model I to Model 4P but the Model I 
doesn't acknowledge Model 4P signals. I 
suspect the XRX modlficatlon In my old 
machine Is the problem. I have read 
about that mod. but I don't know what 

Program Listing. A Scnpstt patch program. 

1 Band Assembly of "Patch" 
written by Mark Allen Reed for Hodel III cassette 

I Scripsit, version 3.1 
I assembled to begin at location 488DB, Scripsit 's 
I title area 
I 
PATCH 	 PUSH AF 

LO A, (FLAG) 
OR A 
JR NZ,NEWPRT 
POP AF 
CP I ( I 

JR Z,SAVFLG 
CP I ) I 

JR Z,SAVFLG 
LOOP CALL 1111388 

XOR A 
SAVFLG LO (FLAG) ,A 

RET 
NEWPRT 	 CP I (I 

JR NZ,GRAPBC 
POP AF 
AND lFB 
JR LOOP 

GRAPBC 	 CP I) I 

JR NZ,LOOP 
POP AF 
OR 898 
JR LOOP 

FLAG 	 DEF8 " 

F5 
3A E7 48 
87 
211 11 
Fl 
FE JC 
28 118 
FE 3E 
28 114 
CD 38 1111 
AF 
32 E7 48 
C9 
FE 3C 
211 115 
Fl 
E6 ·lF 
18 EF 
FE 3E i 

.!! 211 EB u. 
Fl 
F6 88 i
16 E6 "/;
119 

End ~ ,, 
i 
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The Amazing A-BUS 
Hobbvists, Engineers, Scientists, OEMs, - -~~ 
universities, the A·BUS is for vou! 
What is th e A-BUS? The A-BUS is the best way to connect a variety of Input and 
Output cards (such as analog converters, relays, sensors, motor controllers, etc.) to 
your computer. 
A typical A- BUS system consists of: • An adapter card and cable to connect your 
computer to the A- BUS standard • The A- BUS motherboard, with several slots in 
which you plug the ditterent Input and Output cards. • Your choice of cards listed 
below. depending on your application. (Many more cards will be released soon.) 

The "A" stands fo, Amazing, and he'e is why: 
0 The A-BUS works with any TRS-80 models I, Ill, 4 , 4P, 4 0, 1000, even 100, 200 
and Coco. In addition, it will also work with IBM or Apple computers. Should you ever 
move to another system, your investment is protected. O nly the low cost adapter 
card has to be changed ! 
@ The system is expandable to meet current and futu re needs easily. 
@ Low cost and reliability will ensure you r project success. 
A-BUS Adapter for Model I Plugs into 40·pin 1/0 card edge (on KB or E/ I) AA-131. ..$39 
A-BUS Adapter for Models 3,4,4P,4D Plugs into SO·pin 1/ 0 bus. AR-132...$49 
Cable (3 ft.) Computer to A-BUS CA-163...$29 
A-BUS Motherboard, for up to 5 cards (not needed 11 using only one card) MB-120...$99 

A-BUS 11e"' Relay Card: RE-140...$129 
This industrial grade output card includes 8 relays. (Contact rated 2 Amp @ 125V) All 
the decoding necessary is included which means that you can connect up to 64 cards 
(which is 51 2 re lays.) Easily controlled using "OUT' commands. For example OUT 0 ,0 
turns all the relays off on card #0. Eight LED's show the states of the relays. 

A-BUS 11e"'1solated Input Card: IN-141 ...$49 
This optically isolated input card makes it safe and easy to connect external devices 
(switches. sensors, thermostats, keypads) to your computer. Simple INP co mmands read 
the status of the eight inputs. Full address decoding allows up to 64 input cards(that's 512 
channels) per computer. 

A-BUS 11e"'Analog Input card: AD-142 ...$119 
8 c hannel 8 bit Analog to Digital converter. Your computer can read voltages. 
temperatures, pressures, light levels, etc. •Input range: 0 to 5 1 Volts. • Resolut ion· 
20mV. • Conversion time: 120 microseconds. In BASIC. you can take up to 100 readings 
per second • Port address: selectable. Up to 64 Analog-BO's can be connected to your 
computer for a total of 512 channels ! 

A-BUS 11e"'Dual Stepper Controller: ST-143...$69 
Don' t be afraid of stepper motors anymore. The special package (below) includes 
everything you need to get familiar with steppers. • Controller card drives 2 steppers 
(12V bidirectional) ST-143...$69 • Stepper: 48 steps per revolution. up to 300 steps/ 
second. M0-103... $1 5 • Power supply PS-126...$10 
Special Package: Controller, two steppers and power supply: PA-181 ........ $99 

Disk drive extender cable (8" )...C160:S9.95 Special Cables 
Y-Cable for Mod I bus (40 pin): •X2·40 ...$29 •X3-40...$44 •X4...$59 •XS..$74 
Y-Cable for Mod 3 & 4 bus (50-pin): • X2·50 .. $34 • X3·50 . $49 • X4·50..$64 
Disk drive cable (34 pin): • 2·drive...C162:$32 • 4·drive...C163:$45 
Our cables are made with high Quality gold pla ted co nnectors to ensure u tmost rehab1hty 

Green Screen ...... $12.50 Printer·Switcher .... . $59 
Do you r eyes a favor, put on agreen screen. A must if you have two printers, plotters, 
Tens of thousands are in use because they or any devices using the standard parallel 
work Contrast 1s enhanced and eye fatigue printer port. End the hassle of plugging 
is greatly reduced. Our green screen is and unplugging cables. You can select 
curved; 1t fits right on the face of the tube either device at the flick of a switch. For 
(Fits Models 1,11,111.4 ,12.16) Models l.111.4.4P.4D. 

Add S 3 00 ptJt Otdtar tor '" 'l>P tn fl800·221-0916 
We • ec•pf V11•. M C c h•c "s M O 

O rders Only. NY & in fo call C OD addS300 e"1ra ­
N Y r e s1d•n t1 • d d seles t•.w ~(71 8 } 2 96·5916 
Sh1p pmg to C•nad11 IJ S.5 00 .._.. 
Overs•u FPO APO •dd 10"'- .... 
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FEEDBACK LOOP 

It Is. My model I has the serial number alignment ofany single-sided 35-. 40-, or ton's book TRS-80 Disk&. Other Myster­
058836 and two NEC ROM chips 80-track drive. Double-sided drives cost ies from Montezuma Micro. The book was 
(8043364 and 8043732) ; the Initial $5 more. If something has to be fixed to written for the Model I. but the directory 
prompt is "Memory size?" Can It have achieve proper alignment, we charge track design Is the same for the Ill. 
the XRX modification? lf It has, how can $25 extra for troubleshooting and repair. 
I disable It momentarily? (Jorge Herrera 
Endesa, Los Angeles, Chile) 

A •Before you start looking at the 
• XRX modification, alter the DB-

That includes all parts except for heads, 
motors, and special LSI chips (found In 
units like Atari drives, for example). And 
If you need one of those noncovered 

Q•When I use a Model 4, an Epson 
• FX-80 printer set for a 2K bufTc~. 

and Model 4 Basic, and I type In the com­
mand OUT 248, 15. I may or may not get 

25 connector you're using by tying lines 
6 , 8, and 20 together. The problem may 

parts. we'll gtvc you the option of taking 
the unit back at no charge. 

the desired compressed print. When It 
works correctly, exiting Baste leaves the 

be that the Model 4P Is waiting for your 
Model I to transmit a Clear-to-send or 

We service only 5Y.-lnch floppy drives 
but handle all brands, models, and con­

printer In the compressed-print mode. 
What do I need to do to assure that the 

Data Terminal Ready signal. Because figurations. We have a simple Atari 400 response will be compressed print? (I 
the bare-bones communicator doesn't 
have those lines attached to anything. 

to test Atari«>mpatiblc drives. an Apple 
D + to test Apple-compatible drives, and 

presume that what precedes that com­
mand Is the key, and have tried preced­

the Model 4P thinks the Model I isn't 
ready to receive. so It sends nothing. 

a VIC-20 to test Commodore drives. But 
you might be Interested to know we use 

ing OUT 248, 15 with the comma nd 
OUT 236, INP(252) OR 16.) 

Next, the XRX-111 modification Im­
proves the reliability of the cassette flle­
loadIng procedure by making allow­
ances for the low-quality cassette units 
and tapes on the market. It does, how­
ever, mean you can't use the cassette 
port at speeds other than 500 baud. If 
you have the XRX modification installed, 
and tying lines 6. 8. and 20 together 

a pair of TRs-80 Model I computers with 
Percom Doublers to test all other drives. 
such as IBM, Texas Instruments, Os­
borne, Compaq. and Sanyo. after they 
come off the bench. (Les Logan. Logan­
Bower Mint-Floppy Center Inc., Norfolk, 
VA 23513) 

A :Thanks for your help. 

Also, how do you define drive 1 as log­
ical drive 5? (R.M. Doerr. Rolla, MO) 

A •What you are doing Is sending 
ethe code 15 to your Epson print· 

er. Another way to do the same thing Is 
to type LPRlNT CHR$(15) from Basic. 
I'm not sure why the Out command 
doesn't always work. 

Setting drive 1 to drive 5 Is simple. At 
doesn't help your RS-232 communica­
tions, then you must disable the XRX-m 
modification. 

Information about the XRX-111 modifi­
cation and the standard TRS-80 cassette 
circuitry is available In Dennis Kitsz's 

Qe I have written several programs 
•that require the deletion of rec­

ords from direct-access files. I can put 
deleted records at the end of the file with 
keys such as ZZZZZ or something simi­

the TRSDOS prompt type: SYSTEM 
(DRIVE • 5. DRIVER • "FLOPPY/OCT") 
and press enter. The floppy driver pro­
gram will prompt you for the physical 
location of the drive you want rea d· 
dressed . In this case type In "2" and 

book The Custom TRS-80 &. Other Mys­
teries. This book is currently available 
from Montezuma Micro, an 80 Micro 

lar, but I would like to have the option to 
shorten the file length by changing the 
directory entry. Is there a patch or a 

press the epter key. And that's It. Ifyou 
now type "DIR :5", the drive light on 
drive 1 will come on and the disk In It 

advertiser. POKE that changes the length charac­ will have Its directory scanned and dis­

Qe I bought a Model 4P and haven't 
•been able to find programs for It 

In 80 Micro. Can you explain why? (Ken­
neth Fonseca. Los Angeles, CAJ 

A •One thing to keep In mind about 
ethc Model 4P Is that all Model III 

teristic In the directory ofa TRSDOS 1.3 
system so that I can shorten files? (Rich­
ard Earp, ~nsacola. FL) 

A •I know what you mean about 
•wanting to delete such records. 

but fooling directly with the disk direc­
tory Is not something you should do 

played. Don't use this technique to make 
drive zero another logical drive. While 
you can do so, you might have difficulty 
trying to boot up your computer with the 
modified system. 

Once you're satisfied with drive ar­
rangement, use the SYSGEN command 

and many Model I programs will run on lightly. The DOS docs more than just to save the new configuration to your 
It. While the program listings might not count the number of records In a file . It disk. The next time you turn on the 
explicitly say 4P. most will work fine. maintains a granule allocation table power. drive 1 will act as drive 5. 
Also, a great many of the more powerful (GAT) that specifies which sections of 
programs for the Model 4 series are writ­
ten In machine-language. such as Har­
din Brothers' windowing program for 

the disk are free and which arc occupied, 
a list of the tracks and sectors occupied 
on the disk by each file (ln that file's di­

Qeln the August 1985 Issue (p. 16), 
•Carl Stumer wrote about a prob­

lem that he was having with Supcr­
the Model 4 (June. July, and August rectory entry), and the exact byte In the Scrlpslt and the alignment for the spe­
1985. p. 102. 100. and 98. respectively). last sector Immediately following the cial characters. Your suggestion to try 

last byte of your file. different Increments untll he discovered 

Qe The letter from Jon C. Schultz In 
•your August column (p. 16) con­

cerned a Ra dio Shack disk drive he 

Changing the file length without 
changing the associated Information In 
the GAT and dlrectory entry Is begging 

the magic number was close to target. 
I had the same problem and wrote to 

Tandy. They Informed me that the spac­
bought In Japan that he can't get re­ for a disaster. A time-consuming but ing values listed In the Daisy Wheel 
paired. Your answer was to write to Tan­ simple way to delete such files Is to write Printer 410 manual were Incorrect. If 
dy's Japanese division and ask for a a Basic program that just copies the data you print In elite or pica pitch, the width 
service manual. I believe I can help him. to a new file that is the proper length. values are always 10 or 12 respectively. 
I don't have the service manual for the then deletes the old file and renames the If you are printing In proportional spac­
specific drive he has but I'm quite sure new one with the old one's name. While ing. the table values given In the printer 
that I can repair It for $50 or less If he this Is slower, It has the advantage of let­ manual on page 28 need to be multiplied 
will send It to me at my floppy disk drive ting the DOS do all the fllc location work, by 2. After I followed these adjustments, 
repair service. and doing It properly. my output lined up correctly. I didn't 

For your Information, we charge $25 For more Information about the design find anything wrong with SuperScrlpslt. 
for cleaning, lubrication , and complete of the directory track, get Harv Penning­ (David J . Kelton, Richmond, VA) 
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A •Thank you for Informing us of 
•the exact nature of the problem. 

And It's nice to know that the problem 
isn't SuperScripstt as we thought. 

Qe In response to Craig L. Cole's 
•question In the February 1985 ls­

sue (p. 18). I have noticed one other up­
grade for the Model I that seems prom­
ising. In the September 1984 Issue (p. 
182). Micro-Labs Inc. advertises 80­
GRAFIX. a plug-In . clip-on board up­
grade for any Model Ill/I to provide 128 
user-definable characters. It comes with 
over 20 programs and costs •99.95. It's 
very brief and not well explaJned. but I 
would interpret the "user-definable 
characters" to be characters that use the 
"graphics" built in to the Model I: the 
384 by 192 (I believe) pixels from which 
the computer creates the characters. 

A • 
Is this board sWl made? If so, can you 

clartfy whattheboarddoesand tellme how 
I can get it? (Greg Bryant. Raletgh. NCJ 

Yes. it is stJll manufactured. You 
•canorder it from Micro-Labs Inc.. 

902 Pinecrest. Richardson. TX. 75080 
(214-235-0915). Unfortunately. I don't 
have any more Information than what 
was in that advertJsement. Ifanyone out 
there has bought and used this device. 
would you like to tell us about itand give 
your opinions? 

Qe I have a Model I Level II com­
•puter. I bought the parts from Ra­

dio Shack and installed a lowercase kit 
without realizing that I need a driver pro­
gram. Then Radio Shack told me that 
they could not furnish the driver! Can 
you or one of your readers help me on 
this one? (Edward R. King. Blooming­
ton. ILJ 

A eDennis Kitsz's book, The Custom 
• TRS-80 &. Other Mysteries. has a 

short machine-language driver you can 
use either in DOS or Level II Baste . as well 
as a key repeat/debounce routine. This 
book is currently available from Monte­
zuma Micro. Ifyou don't already have it. 
you'll find it an excellent Investment for 
your Model I. In addition, when you up­
grade to DOS. you ' ll find that most 
DOSes automatically include an upper-/ 
lowercase driver as part of the system. 

Qe I am acquiring a Model 4 and an 
•MS-DOS machine. I'd like to keep 

my Model I on-line for communications, 
but it takes up a lot of space. The solu­
tion would be to hide the expansion In­
terface and the central processing unit 
under my desk, extend the monitor ca­
ble. and then buy an external keyboard 
with a long cable. How could I patch the 
new keyboard into the system or where 
can I find information on same? (Joel M. 
Reed. New York. NY} 

A eDennis Kitsz 's book, The Cus­
• tom TRS-80 &. Other Mysteries. 

has just the solution you want. Kitsz de­
signed a remote keyboard and video 
setup to let him put his Model I in one 
room while working in another (this was 
so he could sit beside his warm wood 
stove without worrying about the smoke 
or dust contaminating the computer or 
Its drives) . It Isn' t difficult: It just re­
quires a little soldering work. 

Qe I am writing In response to 
•Charles H. Samuel's question re­

garding the sort from the Tandy news­
letter (June 1985, p. 17). The code In 
question is a call to the CINT function in 
ROM, CD OA7F. This code is In the same 
address in both Models I and Ill and con­
verts the number the USR statement 
passes to an Integer in the HL register 
pair. Many machine-language programs 
use this call to properly load HL with the 
passed parameter. 

The easiest way to implement these 
subroutines on the Model 4 Is to replace 
CD 7F OA with zeros (NOP instructions}, 
then define a variable. such as Sort. as 
the starting address. If the integer vari­
able N contains the number of elements. 
you can Invoke the subroutine by the 
statement CALL SORT (N). 

Model 4 Baste appears Identical to 
MBasic In CP/M. The pointer to the vari­
able In parentheses automatically loads 
Into the HL pair. This is described in the 
TRSDOS 6 manual In Part II under the 
Call statement. 
~pie accustomed to loading an Inte­

ger array with multiple parameters can 
use this same method. Delete the CD 
OA7F statements in the routines, define 
a variable to point at the entry point. and 
execute the calls by the Basic statement 
Call routine (P%(0)). 

Not only does this work. but following 
the purpose of machine-language sub­
routine calls becomes easier, since you 
can make a variable name more descrip­
tive than a USR statement. (Larry E . 
Fosdick, Athens, GA) 

A •Thanks for troubleshooting the 
esort routine. You can now use It 

on all the low-number series Tandy com­
puters. Models I to 4 . 

Qe I am writing about a letter from a 
•reade r In Germany (January 

1984, p. 28) that described the problems 
he had with his computer when he tried 
to connect It to the 220-volt. 50-hertz 
power line. We have this kind of power 
line In Argentina and I recently had a 
similar problem with the drive motor 
self-starting. 

After a long session with an oscillo­
scope checking the various test points In 
the computer. I found a problem In the 

power transformer. which has a primary 
winding designed for 110 V and 60 Hz. 
Apparently the transformer was de­
signed with little margin for overload. 
When you connect it to a 50 Hz line. It 
overloads due to the overmagnetization. 
and the output results In a distorted sine 
wave with plenty of harmonics. ' 

The drive. a Tandon TM-100sold by Ra­
dio Shack as an external unit for the 
Model Ill. has two power supplies: a + 5 V 
and a + 12 V. The +5 Vis built around a 
three-terminal regulator, which 18 a high 
gain device and subject to auto oscilla­
tions. Because the power supplies put out 
a distorted waveform. the harmonics 
reach sine wave proportions and the reg­
ulator would oscillate at regular intervals. 

The control lines of the drive are active 
low (low voltage Indicates a logical zero), 
so the Motor On line (among others) is 
pulled up to a logical 1 ( + 5 VJ to signify 
an off state. Because the logical 1 de­
pends on the + 5 V line, when the regu­
lator oscillates this power line drops to 
zero. The servo motor, which works 
from the + 12 V line. 18 fooled Into think­
ing a true Motor On signal has been re­
ceived and turns on the drive motor. 

The solution Is to replace the current 
110 V power supply with one using a 
220 V 50 Hz primary winding. (Jauler 
Henderson. Buenos Aires, Argentina) 

A •Thapk you for a clear desct1ptJon 
eof the mysterious overseas self­

starttng drive problem. If your overseas 
system suffers from this complaint, just 
replace the current drive power supply 
with a new one designed for the 220 V 
power grids frequently used worldwide. 

Q•This Is a response to William 

A • 

•Ktrksey's question about how to 
transfer Radio Shack's MicroChess from 
tape to d18k (August 1984. p. 14). I have 
a dual drive 48K Model Ill running TRs­
005 1.3. By using the Tape command I 
could transfer my version of MlcroChess 
from tape to disk. Sinc e you have a 
Model Ill. try usingTRSDOS 1.3 to make 
the transfer. (S.R. l\?rry, Hayward. CA) 

So It ts possible to move the game 
•to disk. I was afraid that there 

might have been some noncontiguous 
code In It that precluded the transfer. 
Thanks.• 

You can reach Radio Shack's National 
Parts Dluislo n at 900 E . Northslde 
Drtue. Fort Worth, TX 76102 , 81 7-870.. 
5662. MIC and Vtsa accepted.: each or ­
der has fl .50 handltng charge. 

Terry Kepner ts a freelance writer and 
programmer , and an associate editor of 
80 Micro. He's been writing about mi­
crocomputers since 1979. 
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Circle 106 on Reade< Service card 

Attention TRS-80™ owners 

who now have a ''PC'' 


SuperCross/XT 

EASILY TRANSFER FILES FROM THE TRS-80TM 


TO MS-DOS™ OR CP/ M™ A.ND BA.CK! 


8C-MICRO ,_,,,. 11 ..,,, '7ti. value of this program lac e.rC'NdJ its price... 

iiyou WOfl! with diflwent OOtF¥>Ulllts, Ir• • must · 


4-STAR R•~i•w • J 1llJ 198$ i11H 


•oon't be confuHd by com,,.tltors that are ~ BASIC 
tr•n•l•toca with r«cy !Im/ltd trtM fer capabllll/Hf 

•su,,.cCroH IJCT tnd SupttCroHI JCT-Plu• are tllt MOST 
powtrlul fllt-lr•n•ler utllltlH tllallablt tor tit• TRS-101 

Su,,.rCROSSIXT will allow you to COPY fi le& back and lorlh be'-" 
different operallng ays~ Up to 170 of them - including PC/MS-DOS 
1 .x.2.ll/3.x (&Ingle or double-lolded). CPIM+, or CP/M 2.2 on your TRS-80"' 
Model 414P, Ill, or l/00. You un do !h4a with your exiadng hardware and 
Su,,.rCROSSIXT, ttl•m1nating modem., cables, and terminal program 
transfers. SuperCROSSIXT nns a a /CMO flt uml« your TRS-80 
~ting sysi.m. Data Ille&, spr•dshMt Ille&, and •xt Ille& can al.o be 
moved ~ machonea_ hke yMrs of VillCllk:"' filM. bua"- ien.rs. 
legal drallil, or rredocal r-oa, lor example. 

Comments and letters on-hie from registered uurs are unuaually 
enlhusllutic about lhla produci and 11a - of UH. It WILL do what )OU 
thmlt 11 wil do, 1rs euy, and 11 WORKS GREA Tl N- 1..turn 1n 
SupetCAOSSIXT include "tmggong" llee lor mulllple COPY'1 or K ILL'a ID 
ellmina• mtny unnec~ keyatroM&I 

Some LQOfiQted M!pmer coml!llO!!I Imm O\K mg!atral!on Qlrda 
~• __,.11o c.w• · GFP, CINOa(p I. 
"A ...,.hMtdy ptoducl ..,,,, muell - ...,. ,...pnoe. ·- KA. Pott a ~Fl 
~ptOdudl" - .F, ~~ 
"Exo.llrlt ptOtNctl Worlls aa ..,_,,_,,• • OF. 8D.- ID 
~~ICM-,_,. lloPC".r • CN. SllnM:lo9 PA 
"E_...,, Noptabl#realal • RH. SMm Don.-~ Rip.CIC 
~I,,.,..,,_,,_ h1911 I~ cb1e. • • TT, RacllMl9 MO 
"FarlUbel I...,.,. my,_ - I llourl" • PJS, Rola MO 
'l~ rrr · Col. COi. APO SM F~CA 
'Dae·~•~SMmmy~· -oo. c.a-. w 
7apNt:Adll~lotma" ·D8.~PA 
°OtlttllMldfnol GINI ptDdud • -..L• · CL Loe~ CA 
'IMI - r?la"s o1hours/n,,,_my4P "°"'~a·~o.- co 
"Progr.., '""'*" .-y-' I llltt 1r · MOM, ~. NY 
~ Euy t> llflt#nWtd~ •. RES. St~MO 

CNVBASICICMD. 1va1leble aeperately, "Pf9pa" your BASIC programs 
before Mf'lding CMll' with SuperCROSSIXT. •will make moat or the ayntu 
and apeang changes required for ~ Model VIII BASIC progtM1I 
1or ..- on MS-BASIC. CP/M BASIC, or Model 4 BASIC. Complex or 
comrneft:iel bu&!,_ peckeges wnnen on BASIC probebly will not CC>nY9rt 
100% r:N• by our or .,,, ort-M BASIC trwwlaa. 

·s- .. IN DOS F_... Supported: PCIMS-OOS Y&nabOna lndude 1 ... 
2.llf.J.• eongle or doublHICled (IBM and moll~ Ind T-"f 2000. a>t'M 
vlfWllDnS i'tctucle moll .... known llngll ancl ~~ TCPIM 
30. Montezuma Miao 2.2 ,.,__,,,.,, ~ .nd up lo 190 o"*9 inclu<lina: 
ALTOO,C~EMCO, DEC. EAGLE, EP90N, HP 125. CPM • . KAV..ROi.kNW-tO', 
MAX-80. MORROW. NEC. OS90RNE. OTAONA. SANYO. SUP'ERBRAl'I. 1tLETEK, 
TELEVIOEO, TRS-80 LIFEBOAT/I, OMIKRON/1, HOlMES/3, HURRICANE 
COMPACTER/3. SHlEFI.£ BOAR0/3, X£AOX. ZE~TH. & r lld. a>IM. 

lmportantt PIHM apeclty Mod I/DD, 111, 4/4P, or MH-80 
computer type r9e1ulrad. 

Sup1rCro11/XT (70 dlak torm.ta)• I H .15 
CNVBASIC/CMD • Iona • 29.95 
'BOTH/ • COMBO Sptclal/ 1111.15 

SuparCross/XT -PlUS ( f 70 dlak formats) 1121.15 
"BOTH/ • SupetCroHIXT PLUS Combo S,,.clel/ 1 141.15 
"includes CNVBASIC..CMO 

Super Utility 
for PC/MS-DOS"' 

Fixed/Floppy Disk·Tools for IBM PC"' I xr I AT"' I 


Tendy 1000, 1200, 2000 end other competibles. 


Data file recoveryr. _disk exploring, 
zapping, and NIUCH morel 

Accdantal deletJona and diak directory problems cmn hllppttl ID all)'Otl9 
al 11t1yllme•.. a power IP'ke. fingerprint. 1P9Ck of dust t.rdware problem, 
or limply typing DEL '.• In the wrong sub-directory can daatroy cnbeal 
dell In a momttnt wilhout _,.~ Thentlont - lnti>duce su,,.r Ullllty 
for the PC • an euy to UH disk uti 1ty conta1rnng many functions sorely 
needed In loday'a PCIMS-005 computing envirorwnenl 

With SU/PC you can ,.tore damaged or delelBd files uaing two ditfel'9nt 
methoda (one ve<y euy, Iha other a bit tougher). Even clual9rl of an 
ataaed file ••gned to another Ille can 1ti l be ,..tor9d. uni- the user 
hu phyaically wrinen over """"f byte of the original data (moat applicable 
with WOf'd PfOC9Uing llla9 ). 

In addition to Ille rapair and -aty. su,,.r UIU/ty provldaa sector 
venly, aac:tor editing. modification of aec:tora in Hex or ASCII, .... of 
-mino of Ille& and ..111ng ._ attnbutea (lock and unlock !Ilea. ate.), 
airing ...,en, copying aectora to a Ille, diagnoat1c aec:tor checking, 
mapping of the FAT table of a file or an enbra drlVe, vlaual graphics 
pertaining to rour •15*"· and lull directory and sub-directory editing 
without andlMI menu-hopping • all In one program. Want to change the 
name of your IUb-dirwctrory without coPYing al your filel to 1 MW one? 
Juat retype a MW name IMll' the old one With SU/PC/ The MC10< display 
mode cllplayl al 512 bytes~ at one lime and anowa you to fully 
•l!Pkn your di5kl. SEARCH and CHANGE - nic. here tool Wit find .ny 
OCC1nnC1e of a by• or airing on your diak. Compatible with DOS versiona 
2.0 • 3. 1 on moat ayAlr'na. Some computers may req1Me the ..- of PC­
DOS. Color, co"1IOSI•. or monochrome video - auppor1ad. A sr•t IDOi 
lor fixed diak ....,. .. wen - floppy. Alao compa!lble Wi th !OMEGA'• 
Bernoul i Box"' storage device (soon to be distributed by Tandy u the 
Diak Cartridge Sya1em). Enny the moat POWERFlA. PC/MS-DOS diak 
ublity available today. Pie ... do nol confuse the MS·DOS version of 
Suptr Ullllty with the TRS-80"' veraion. SUptr Ullllty tor MS-DOS 
19 NOT SU+ from tltt TRS-10 "porftd 011er". SU/ PC ii a totally 
MW program that filla Iha gaps that PC UHfS have moat need of and have 
uked ua for. Ira airred at the beg1nnet, the "olllca uaer· . hobbiears, 
1tudanla of the PC. or ~mrnarw alike. Mtny of our ....,. uy lhia is 
tftJdl _.,. fwn NORTON& 

So, wily not be c:er1a1n about the aalety of your data (and your peaoa of 
mind) when you e&n t.ve Suptr Ull/lty/PC diak in&urtnc9 nght on 
lw1d 11 an uni.ally low pric:9? Make your MW computJng ~Iii aMiar, more 
fun. and knowtedoeeble an at the aame time. Unprofected. 
~IBM~ or COCT1*1>11 runn~PCIMS.OOS 2.•·3 x, mnimum cr1 128K 
,,_.,,.,, Ind • INlt one dllk ~ PC-005 may be 19qu1Nd lor .... 

!BM, PC, XT. & AT ... r~ l rademllr .. crl lnternetlONI e- MachinM 

Colp. MS la a '9IJ. tradenwlr. crl Miaoeoft. TRS-IO • a 199. lr..i.m.tk crl T.ndy . 


• Introductory Offer • 

only $89.95 
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Holiday Specials 

from PowerSoft 


SUPER UTILITY Combo Specials 
Attention su,,., Utlllty Ueera: (,._iw.d or ottt.tMle} 
Our ever-popul1t book INS/DB SU+ J.;c hu been reYiHd n renMMld II> now 
include all the change• lhat have occurTed In lh• put two ,..... llnce It wu 
last revised. This perfect-bound, large format, slick 100 pege+ book explains 
all the Ina and oull of uling lh8H powerful utilltle1 II> lhe IUllelt cl their 
capabHitiH. If you own SU+ 3.x, Stw4P , or PowerTOOL. lhia book wiR really 
add to your knowledge Ind maybe explain some lhing1 you didn'1 under1ln 
before. Lota of lips, hints, and auggeslions are included, u well a1 helpful 
Information for the novice u well as lhe •pro•. Disk theory 11 explained u 
wel . The book i1 now shipping, n a real value at only 119.115, ill 111 prica, 
but this rnonlh we're oftering It lor only 1151 Siniw 151 If you are a new Model 
4 owner and a,_ SU4 owner u well, and never bought lhe earlier edition of 
this book, then NOW is lh• time to get 110rM great reading material about 
what you havel 
Don't own Super Utlffty yet?? Buy our world-f1moue SUPER 
UTILITY+ 3.2 or SUPER UTILITY 414P and add our n- edhlon 
of USING SUPER UTILITY for only 15 1xtra!S1ve 1111 

Super Utlllly+ 3.2 tor th• TAl-80"" I, Ill, 4(111) 171.95 
Super Utl/lty 4 for the TRS-80"" Model 4/4P/4D 171.15 
USING SUPER UTILITY Book Sale price 115.00 

» ~e~cl•I combo SU with new book tor only $84.151 cc 
=.:c::.·~::::,~~.;;:r'~· .:...,-- -capiee ...... ll'Oll'WI\ i.o-. ~ ..... 

PRONTO from MISOSYS - a Sidekick type program for the Model .i 
YEA.I/Memory rnident utilities including calculator. na"1Waddre11 Ille, phone 
numbera, notes, and morel All available at the stroke of a few key1I Retails 
for $59.95. but - bought a load of thele (Ir• rellly (1181tl} and want to pus 
them to you at th• apeclal holld1y price of only 1411.15. SAVE 1101 

TRSDOS 6TM Programmer'• Gulde • only $15.00 
Excellent book by Roy Soltoft, contain• many goocle1 leh out ol Tandy's 
Model 4 T ec:htrJcal Refet9nc» Manual/ Not for beginnen. ..... 

Complete Automated Communication• Setup for 

the TRS-80 Mod I, Ill, or 4(111) 

Outgoing and Incoming as well/ 
Th• STIO·lll Smart Term Communlc1tlon Sy•rem by Lance 
~· i1 now available lrom PowerSoftl STI0-111 VJ.5, an awatd winner, wu 
lormerfy $150 by itMlf, the X·10 HOST package; which alaw1 you to leav. 
your computer "on-line" aec:urety with full password prollCllon, etc. (lormerty 
$50) , llld Lance's Pereonal lulletln Board Syetem (formerly l40) Ill 
together now in on• paage '°' rite •pee/•/ prln ol only Ill.Ill 
You NW OVER 11001 If you have a modem (npecially a HayH or olher 
auto-.,._ type) and don't have good software, tNI 1- lhe one to get/ Now 
(1tlt EVERYTHING, kl lhe way ol lelootn .offwate, *'1your~1tone kJw 
price/ UNPROTECTED MEDIA. Requires only a single cltk dtive and 32k of 
memory. Pleue specify Model I or llV4(111 mode). 

Only S89.H complete!..... 

Do you use and Ilk• Scrlpslt111, but wish It did a 
WHOLE LOT MORE? You'd llke a lot of n- fHturn 
without relHmlng a whole n- eylltem? Our /'oliNrScrlpt 4.2 1- just 
IN1,,_/PowlN~ 4.2add1 two categories of additions to SCRIPSIT"". 
Directory/File funcdons (DIR, FREE, KILL CHAIN. LINK), and embedded 
printer control functions. With al lh• smarter printers out !here, It doHn'1 
make any MOH to UH a "dumb" word-proce11or enymore. In this caM, 
·dumb" mean1 it can't really control your printer to 111 1Ulie1t Clpadty. If you 

notice, !here are MANY word proce11or1 out !here for the TRS-80"" besides 
fie ones from Tandy. We could recommend any one of these, IF YOU 
WANTED 10BUYSOMETHING NEW. One of the problems, however, 11 Iha! 
you Med II> learn al ,_ commands. The second problem (maybe lh• main 
one) 11 lhet you nMCI to 1hen out a lot mor1 money to buy ltl PowerSCRIPT 
4.2 gi"9S you many new features, wh~e 1'9taining lh• commands you already 
know • at a vwy low price of only 131.151 All your previous files will, of 

CX>UrH, be compatible. PowerScript 4.2 received a 4 112 1t1r rating in 80­
MtCR01 July ·as Issue. Supports Mod I, Ill, and 4 vwsionl ol SCRIPS/.,.,.., 


Add all thl• power to your program tor only $39.951 ..... 

Do you have a hard drive on your TRS-80? 
PowerSOFT hu a complete fine of Supreme Hard Disk Driver packages Iha! 
offer much (119•ter n•xibility Wld euperlor perlonnance over the 1 tandard 
driYera 1t.1ppfied by Tandy or olher hard drive manufadurera for the TRS-80 
Mod 4, Ill, or I. They allow you to 1ptit up your hard drive into partitions of 
dlfflring 1lzn. and also allow you to define granule 1ize1 and other optimizing 
operating chwacteri11ics to achieve maximum from your drive. The drivers 
lhemlelvn can be used on hard drives of various capaclliH, nor just 5 
megabytn, but any of lhe popular larger sizes now being sold. At lhe same 
lime, lh• driver routine• lhemMlve1 (once relocated) are very 1maa (usually 
lel1 lhan 256 bytes. Molt hard drive a>mpanies either seUor recommend our 
drivers. Th... drivers can also be used to allow a hard drive to be ahared 
betWMn LOOS 5. 1 and TRSOOS"" 6 lor Model 4 or 4P owner1I You can keep 
al your Model 111 programs AND your Model 4 programa, u wen u lhe data, 
an on one h1td drive. Just by booting a difterent disk (LOOS or TRSOOS 6) 
you - In the Mod Ill or Mod 4 mode running oft your hard disk in either easel 

. It's great. No 19ason to run lrom floppin when you can uH lhe hard drive In 
either model If you have lhe 15 meg or 35 meg Tandy drive, you can now 
formal it lor full UMage . NOT just 5 meg (Mod I. Ill or 4 mode)I If you have a 
4P, you can boot diredty oft the Tandy hard drive without a dlskl Reall~t 
tum on the power. We have drivers for Tandy, Percom/A p. Hard Drive) 
Speclali1t1, and olher hard drives using a WHtern D gital WD-1000 or 
oompatible controller board. Cal u1 for complete details write for a apeo 
sheet Only $99.95 complete. 

Whether you UH our software driver or not, you NEED to use BACK/REST/ 
SN the 5·Sf•r rey/..,, In rite Ocr'l5 /Hue . Sham• on you if you're 
nor badcing up your dlt1f If you'w lnve1tld good money Into a hard drive 
1y11em, Ir donn1 mike any 1enH not to have 1 BACKUP routine. 
BACK/REST makH that job eater and aavH much time. And TIME IS 
MONEY. Don1 delay/ Sin HOURS/ BACK/REST will work wilh all lhat 
..- LOOS or TRSDQSnO 6 lndudinfl Tandy 5, f5 and 35 Meg drivu. 

Hard Dr/ye COMBO S,pec/alsl 
BACKIAEST 1.3 trK TRSOOS e111•1..DOS 1119. 115 
IACKIRE8T lot OOSPl.US 15 175.00 

LOOS ToolBox 1411.115 
Held OWi ,..,,_, • ~ Toa9 toTLOOS •"*1d llrll 
Model 4 ToolB1h 1411.115 
"*"'OWi ,_.,,• RlmM' roo11 111r msoos • -l.h1" 41', "' 
or II your fwd drive II ipll Mod 4 and Ill - (191 bolhl 
8orlt Ht• of roo• '°'only 175.001 

•ACK/REST and your choice of TOOLBOX 

1w LDOS «MOD 4 TOOLBELT only 11211.1151 


•ACK/REST and BOTH eeta of tool• only 11511.1151 

BACICIREST1111d our Supr«ne Rigid Driver• only 11411.1151 

0 91*1 el'- LDOS T~or M1d9I 4 TooofBlltor orfy $211 mcll91 


~~~-=..r.~~1'1:~::..be~....~ 
·-c:..~ :.!l=..~..J~~~=~=:.=.
UI. bria llCI __..,, - .......... ,,.,;,-::;r., - .._ 
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Circle 124 on Reader Service c•rd. 

DODOO 

•••D•DODOO PllRRll 
DODOO 
DODOO ~[[]Oi[J[]JOJJU1~DJ0 

COLOR COMPUTERS 
LIST 

PRICE 
OUR 

PRICE 
26-3127 64K Extended Color Computer 2 . $219.95 $175.00 
26-3134 16K Standard Color Computer 2 11 9.95 99.00 
26-3129 Th1nhne Disk Drive 0 for Color Comp 349.95 290.00 
26-3018 Extended Baste Kit 39 95 36.00 
26-3030 OS -9 with Editor Assembler 69 95 59.50 
26·3012 Deluxe Joystick 29 95 25.00 
26·1208 CCR-81 Recorder 59.95 50.00 
VIP Integrated Library . .. 149.95 139.00 
VIP Writer 69 95 59.00 
VIP Cale . . 69 95 59 00 
Telewriter Disk 5900 
Bolek Interlace ... . .. 57.00 

TANDY 2000 

CALL 

1-800-248-3823 

LIST OUR

RADIO SHACK PRINTERS PRICE PRICE 

26-1276 DMP-105 Dot Matrix Printer . $ 199.00 $ 169.00 
26-1275 TRP-100 Portable Thermal Printer 299 00 230.00 
26·1280 DMP-130 100 cps Tri . Mode Printer 349 00 285.00 
26-1268 CGP-220 Color lnk·Jet Printer 699 00 595 00 
25-1257 DWP-220 Daisy Wheel 599 00 460 00 
26-1277 DMP-430 24 Wire Matrix Printer 899 00 745 00 
26-1270 DWP-510 43 cps Daisy Wheel 1495 00 1225 00 
26·1274 DMP·2100P 24 Dot Wire Matrix 1995 00 1650 00 
26-1279 DMP-2200 H1Speed Matrix Printer 1695 00 1440 00 
26-1269 PT·64 Printer Controller 249 95 210.00 
26-1498 SW-302 Printer Swttch 119 95 100 00 
26-1477 Auto Sheet Feeder lor DWP 510 499.95 420 00 

TANDY 1200 

25-3000 Tandy 12000ne Disk& 10 Meg HD $1999 95 $1525.00 
25-3010 VM-3 Green Monitor . 219 95 185.00 
26-3212 CM-2 Color Monitor . . . . 459.95 390.00 
25-3040 Monochrome Display Adapter 219.95 185.00 
25-3043 Graphics Display Adapter 299 95 255 00 
25-3044 Graphics Master 695 95 540 OU 
25·3061 Captain Mult1funct1on Board 599 95 475 00 
25-3130 MSOOS/BASIC . . . . . . 89.95 76 50 
25-3170 Wordstar Professional . . 395.95 335 00 
25-3160 Framework . . . 695.95 590.00 
25-3161 PFS Fiie 140 95 119 00 
25-3190 dBase Ill . . 695.95 590 00 

TANDY 1000 

25- 1000 Model 1000 128K 1 Disk Drive $ 999 95 $ 705 00 
25-1001 Model 1000 256K 10Meg HD 1999 00 1495 00 
25-1005 Disk Drive ExpanS10n 1000 199 95 170 00 
25-1006 RS-232C Interface 1000/1200 99 95 85.00 
25· 1007 Hard Disk Control Board .. 299 95 255.00 
25-1011 Memory Plus Board 319 95 255.00 
25-1013 Modem 1200 Option 1000/1200 299 95 230 00 
25· 1025 10 Meg Hard Disk 699 95 559 00 
25- t501 MS-OOSReference T-1000 34 95 29 00 
25·1502 BASIC Reference T-1000 .. 34 95 29.00 
26·3211 VM2 Green Monitor 149 95 125.00 
26-3212 CM2 Color Monitor 459 95 390 00 

EPSON/COMREX PRINTERS 

2000101 5 Homewriter 10 $ 288 00 $ 230 00 
20001025 LX-80 Dot Matrix Printer 299 00 25000 
20001 035 FX-85 Dot Matrix Printer 499 00 385.00 
2000 1040 JX·80 Color Dot Matrix Pnnter 699 00 485.00 
20001050 Hl·80 4 Pin Plotter 599 00 390.00 
20002010 RX-100 Dot Matrix Printer 499 00 400 00 
20002030 FX-185 Dot Matrix Printer 699 00 525.00 
20003010 L0-1500 18 Pin Head with Intl 1495.00 1095.00 
20003510 CR -llE Comrex Com Riter 499 00 295.00 
20001510 FX-80 Tractor Feed 39 95 34 00 
20004080 NLO Parallel lntr 209 95 175 00 
20001515 LX·80 Tractor Feed 49 00 40 00 

For Technical Questions and Information on our complete line of 
computer accessories and current prices. 

CALL 1-517-625- 4161 
FOR ORDERS ONLY CALL 1-800 -248-3823 

Mon., Wed. &Fri. 9-9. Tues. &Thurs. 9-6, Sat. 9-3 

1211 S. llalll ST. PERR!I. mlBH. 118872 

26-5 103 Tandy 2000 Two Disk . $1599.00 $1225.00 
26-5104 Tandy 2000 One Disk & 10 Meg HD 2499.00 1885.00 
26-5111 Monochrome Monitor 19995 16500 
26·5112 Color Monitor 599.95 510 00 
26-5140 H1 Res Graphic Monochrome Board 299 95 255.00 
26·51 41 H1 Rec Color Graphics Chips . 124 95 105 00 
26·5160 Internal 128K Memory Board 179.00 150.00 
26-5300 Lotus 123 495.00 42000 
26-5311 Microsoft Mult1plan 195.00 165 00 
26-5320 Framework 695 00 590 00 
26-5352 dBase II (Data Base) 595 00 420 00 
26-5330 Multmate . . 249.00 205 00 

MODEL 200 COMPUTERS 

26·3860 24K Model 200 Portable Comp $999.00 $725 00 
26-3866 24K RAM Mem Exp Chip for 200 249.95 210 00 
26·3804 AC Adaptor 5 95 5 00 
26-3805 Accoust1c Coupler 39 95 34 00 
26-3816 8K RAM Memory Expansion Chip 119.95 95 00 
26-1409 Printer Cable .. 14.95 12 70 
26-1410 Modem Cable 19.95 17 00 
26-3809 Briefcase .. . 49 95 42 50 
26-3811 Soft Carrying Case for 100/200 39 95 34 00 
26-1183 Bar Code Reader 99 95 85.00 
26·3806 Disk Video Interface .. . ... 499.00 415 00 
26-3829 Mult1plan ROM lor 100 .. 149 95 127 50 

MODEL 4 COMPUTERS 
26· 1070 Model 4D 64K 2 Drive Computer $1299 00 $ 895 00 
26· 1122 64K Memory ExpanS1on 69 95 65 00 
26-1127 Model 4 Internal Drive 1 399 95 385 00 
26· 1123 Model 3 to Model 4 Upgrade Kit 39900 385 00 
26-1084 Model 4P Modem Board 149 00 95.00 
26· 1 085 Model 4 P Travel Case 24 95 21 25 
26-1134 Model 4 Hard Disk Krt for 15meg 79 95 67 95 
26-1530 Multiplan Model 4 199 00 169 00 
26-1595 Super Scrips1t Model 4 199 95 169 00 
26· 1635 Profile 4 Model 4 . . 249 95 200 00 
26·2216 CP/M Plus Model 4 149 00 127 00 
26·2231 Double Duty Ut1hty 69 95 58 00 

MODEL 12 & 6000 COMPUTERS 

26·6021 Model 6000 512K 2 Drive Comp 4499 00 3125 00 
26-6022 Model 6000 512K 15Meg HD 5499 00 3795 00 
26-6014 Model 12 to 6000 Upgrade 1595 00 1325 00 
26 6015 Model 6000 512K Memory Board 109500 90500 
26-6019 Model 6000 256K Memory Kit 199 95 185 00 
26-6017 Card Cage for Model 12 19900 169 00 
26-6052 DT-100 Data Terminal 795 00 60000 
26-4155 15 Meg Hard Drive Primary t99500 1355 00 
26 4 1 71 35 Meg Hard Drive Primary 299500 2095 00 
264157 Installation Kit lor Primary HD 349 00 265 00 

All prices and oflers may be changed or withdrawn without nottce Advertised 
prices are cash prices C 0 0 . accepted ($10 00 charge per carton on C 0 .0 . 
Call for further C 0 .0 intormahon) M C . Visa, AX, add 2%. All non ·defechve 
11ems returned will be subject 10 10% restocking fee. Detective items require 
return merchandise authorization. Call lor A.M.A. Number before returning. 
Delivery os subject to product availability 



PULSE TRAIN I by Bradford N. Dixon 

Tandy's 1985 Seesaw: 

Revenues Up, Profits Down 


on Data General's 00-1 MS.Tandyland 
... DOS portable, Is vaporware. ··-' ···- .': I

Financially •pe•lrlni, last According to my sources, 
year was pretty tough for Tandy did develop a new 
Tandy. Although the com­ laptop, though lt wasn't MS­
pany took In 2 percent more OOS-based. But the feeling 
money In fiscal 1985 (which in the Tandy Towers was 
ended June 30) than ln . : . ! I that the machine was a 
1984, Its net profit dropped kludge and would never 
almost 33 percent, the first make lt to market. 
such drop since 1978 (sec On the other portable 
the Figure). hand. a new version of the 

In raw figures. Tandy re­ Model 100 might show up
: -: ! .11111 11
ported a $189 . l mllllon soon. Tandy reportedly had 


profit on sales of$2.84 billion .. - - - - ------ a new thin-line 100 ln the 

"r ... ~. ~"' -:~ (~ :~ < ~: . :


for fiscal 1985. That com- works as of early Septem­
pares with a $281.9 million ber. readying It for an Octo­
profit on $2.78 bllllon In ber Introduction. The re­

vamped machine will have asalles the previous ybearlh.ed Figure. Tandy 's annual net projl.ts for 1975-1985. 
n comments pu Is In minimum configuration of 

the Fort Worth Star-Telegram. Garland July of last year. and U.S. sales were up 24K RAM ~d should cost .299. 
Asher, Tandy director of financial plan· 19 percent. My source tells me that Tandy won't 
nlng, blamed Tandy's bad year on the adapt the Model 200 to the new, thin de· 
slumping business computer market. With January approachln1, we'll sign. While that might sound like a non­
Asher cited as evidence disappointing soon sec ff the rumors of a new Tandy story, the reason behind the decision 
sales of the Model 2000, on which Tandy Color Computer are on target. Specula­ should spark some Interest. 
took an $18 mllllon write-off last April tion about a new breed of Color Com· Apparently, Tandy's agreement with 
(see Pulse Train, August 1985, p. 21). puter has gone on for two years now, but Kyocera Ltd. of Japan, makers of the 
The success of the Tandy 1000 and recently the rumors have been full of ex­ 200, was for a limited order of 85,000 
strong sales of the 1200 HD further pllclt details. units. The stipulation was that lfthe ma­
weakened the 2000's sales position. ac­ Word Is that the machine wtll run un- chine didn't sell as well as expected, Ky­
cording to Asher, and Tandy accordingly der Microware's 05-9 operating system ocera would produce no more machines, 
cut the 2000's price to $1,599 in July. with a 640- by 400-ptxel screen. up to and Tandy would simply sell offits stock 

Despite last year's financial setbacks, 512K of RAM. and one double-sided 3~­ until It was gone. At this point. Tandy's 
both Tandy officials and industry ana­ lnch disk drive. The scuttlebutt on still working off the original lot of85,000 
lysts remain upbeat about the compa· CompuServe puts the computer's price computers, and has no plans to order 
ny's future_ Don F. Sinsabaugh of Swer· at $499. any more. 
gold Chefltz, a New York Investment For old CoCo users, the good news Is 
banking firm. sees some exciting new that Tandy wtll still sell the CoCo II, but I often report how Tandy computera 
products on the horizon for Tandy. How- at the reduced price of $99 and only In a do against their competitors, but It's 
ever, none of them ls In the mlcrocom- 64K configuration. Tandy might bundle worth mentioning that Tandy a1ao sells 
puter market. "The videocassette DeskMate with the new computer, as a aignlflcant number of printers. mont­
recorder market will continue to grow. In they're doing with the Model 40 and the tors. disk drives, and modems. In its 
audio. compact discs arc strong, and eel- Tandy 1000. The CoCo DeskMatc costs July 22, 1985, iaaue, Computer + Soft· 
lular communications will have strong $99.95 and has two more functions than ware News published June sales figures 
growth In the next couple of years as the 1000 and 40 versions: a simple paint for computers and peripherals, and 
prices come down. Tandy will get Its fair module and a general-ledger module. Tandy ranked no lower than second In 
share of thaL" Meanwhile, Tandy's As usual. Tandy won' t confirm or any category (sec Table 1). 
Asher says, "This Is going to be a big deny reports of a more powerful CoCo In Of the best-ecWng personal computer 
year for new products, both In the com- the offing. brands, Tandy/Radio Shack placed sec­
puter area and [for] other merchandise." ond with 20 percent of the retail market. 

So far, the optimism seems justified. lleanwbile, •peculaUon about a new They were second in the printer cate­
July 1985 sales Indicate a rebound from Tandy laptop can, for the moment, be gory with 18 percent of the market, and 
Tandy's dismal fiscal 1985 numbers: put to rest. The anticipated Tandy 6CX>, ftrstln salesofmonitors and disk drives, 
Worldwide sales were up 12 percent over which, according to rumor, would take with shares of18and 21 percent, rcspec ­
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PULSE TRAIN 


"retail 
Brand aales 

Computers IBM 30 
RadioShack 20 

Apple 19 
Printers Epson 18 

Tandy 18 
Apple 15 

Monitors Tandy 18 
Apple 14 
IBM 14 

Disk Drives Tandy 21 
Apple 19 
IBM 7 

Modems Hayes 43 
Tandy 20 
Apple 13 

Table 1. Best-selling brands of per­
sonal computers and pertpherals 
durtng June 1985. 

tlvely. Tandy's share of the modem mar­
ket was 20 percent, good enough for a 
second-place finish. 

MicroTrends 
Some microcomputer companies 
aren't happy about a recent deal be­
tween IBM and the Mexican govern­
ment. whereby IBM will own and oper­
ate a microcomputer manufacturing 
plant In Mexico. That's a significant de­
parture from Mexico's national trade law 
requiring that computer plants have 
Mexican majority ownership. 

Earltcr this year. Mexico let Tandy st.art 
manufacturing Model 1000 computers In 
a Mexico City plant but llmtted Tandy's 
ownership stake to 49 percent. Slmtlarly. 
Apple has a· minority share ln an opera­
tion that produces Apple lls ln Mexico. 

Tandy's reaction to the exception was 
subdued; they were generally pleased to 
be able to produce their top seller ln Mex­
ico and open up a Latin American distri­
bution network for the 1000. But Rich­
ard Hojel, chairman of Apple de Mexico. 
didn't like It a bit. "What we're seeing 
here Is a tremendous amount of arm­
twlstlng by a very powerful company," 
said Hojel. " In principle I'm In complete 
agreement with IBM's presence, because 
I believe the best defense of private en­
terprise Is competition. But let's all play 
by the same rules." 

In Au1ust, Microsoft and IBll 
penned a joint software development 
agreement that virtually guarantees Mi­
crosoft's position as developer of future 
IBM PC operating systems. The move 
quashed rumors that IBM was preparing 
to Introduce a proprietary operating sys-

Derice "sold 1983 

Digitizer 33.2 
Data tablet 11 .9 
Light pen 9.0 
Touch screen 6 .4 
Joystick 17.5 
Trackball 6.8 
Mouse 9 .4 
Speech 5.8 

Total Sales $131 million 

" sold 1989 (est.) 
18.6. 
36.4 

4.4 
12.2 

5.1 
3.3 

13.2 
6.8 

$962 mlllton (est.) 

Table 2. The U.S. workstation Interface device market. 

tern for Its PC Une. In an Interview with 
CW Newsnet, IBM analyst Michele Pres­
ton of L.F. Rothschild, Unterberg. and 
Towbtn said, "The agreement puts to 
rest whatever questions remained about 
IBM moving away from DOS. It's very 
posltlve for the industry.'" Microsoft Is 
apparently free to Ucense jointly devel­
oped products to other manufacturers. 
good news for Tandy and other makers 
of IBM compatibles. 

Market reaearchen at International 
Data Corp. sec a bright future for com­
panies manufacturing data entry de­
vices such as data tablets. Ught pens. 
and touch screens. IDC expects sales of 
these units, collectively called worksta­
tion Interface devices (WIDs), to Increase 
sevenfold through 1989 (sec Table 2). 

In 1983, manufacturers shipped 1.6 
mllllon WIDs. IDC estimates shipments 
of almost 12 m1111on units by 1989. In 
terms of revenue, IDC expects the WID 
market to grow from $131 m1111on In 
1983 to $1 billion In 1989. 

Hot Items 
GTE'• puttlnl their Telenet network 
In the hands of the everyday telecom­
muter with a service called PC Pursuit. 

Subscribers can call all BBSes and on­
Une data bases within GTE's 12-clty net­
work for $25 a month, regardless of the 
amount of time spent on-ltne. 

The catch ts that you must also place 
your call from an area code covered by 
the network, which Unks Atlanta, Bos­
ton, Chicago, Dallas. Denver. Detroit, 
Houston, Los Angeles. New York, Phila­
delphia, San Francisco, and Washing­
ton. According to Telcnet president 
David Hann, GTE chose those cities for 
start-up because their local calltng areas 
contain about 73 percent of the U.S. 
population. 

PC Pursuit supports 300-, 1,2()()., and 
2,400-baud operation; you can get more 
Information about the system by calling 
800-835-300I. 

What would J. J!:dlar Boo-Yer think? 
Microcomputer users who subscribe to 
CompuServe can now help track down fu­
gttlves on the FBl's 10 Most Wanted Ust. 

CompuServe members can access a 
file provided by the FBI of biographical 
Information on the reprobates. If you 
have the proper hardware and Compu­
Serve's Professional Connection or Vld­
tex software, you can even get a hlgh­
rcsolutlon picture of the varmint. 

To access the IO Most Wanted list , 
type In GO FBI at CompuServe's ! 
prompt. You then choose a vagabond's 
name from a list displayed on the screen. 

The reason for this service? According 
to CompuServe's Richard A. Baker. 
"Many ofour subscribers are profession­
als such as doctors. lawyers, and den­
tists. Like everyone else. fugitives 
require the use of [professional] services. 
In addition, many of these fugitives have 
distinct scars. tattoos. and limps so alert 
subscribers may spot one of them." 

Appealing to the publtc seems to pay 
off for the FBI. Since 1950, when the 10 
Most Wanted program began displaying 
photos In post offices, c itizen coopera­
tion has resulted In the capture of 109 of 
the 366 fugitives on the list. 

Update 
Portable computers' popularity 
problems aren't confined to the U.S .. ac­
cording to Systems Concepts Ltd.. a 
London-based research firm. In a study 
of the European portable market. they 
found that only 85,000 units sold on the 
continent last year, even though 12 mll­
Uon Europeans travel on the job. 

Systems Concepts believes the market 
Isn't understood yet. Instead of focusing 
merely on portables' size. they say, sellers 
should blll their products as "personal 
support systems." The report notes that 
buyers want more than a machine that 
fills out forms; they want a system that 
will Improve the way they work. Spectal­
lzed software for portables Is another 
need, according to the study.• 
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TRS.80 AND IBM·PC 

Word Processing Program 


"For $129.95 you'll be 
hard-pressed to find a better 

overall word processing product." 
(L I JOURN AL. January. 1984) 

0 80 x24 DISPLAY using TRSDOS 6 or any MODEL Ill DOS. 

IBM-PC 
IBM-XT 
Tandy 1000 
Tandy 1200 
Tandy 2000 
Model 4 
Model 2 
Model 12 
Model 16 
Modem 4 CP/M 
Model 2 CPIM 
Max-80 
LN W 

O Bui lt-in FORM LETTER and MAIL·MERGE capabilities. 

O Build·in HELP SCREENS. 

0 55 separately programmable MACRO FUNCTION KEYS. 

lJPerforms PROPORTIONAL·SPACE right·margin just ification 


on over 120 different printers (a ll drivers inc luded FREE). FREE 
Olntegrates with ELECTRIC WEBSTER spell ing checker. 
O Keyboard entry and printing of 31 European Characters and 

special symbols. 
0 IBM-PC, XT, Tandy-1000, Tandy-1200, Tandy-2000 versions for 

color or Monochrome, now only $199.95. 
0 MODEL 2/12/16 versions now available for TRSDOS 2.0 , 

TRSDOS 4.2 •nd CP/M. $199.95. 
0 	 l.-Scrtpt also available to run on TRS-80 MODEL I, MODEL Ill, 

LNW-80, LNW·TEAM (IO x 24), Holmes VID-80 (80 x 24), and 
Lobo MAX-80 (80 x 24). $129.95 

,......1911........ 

FllEE SHl-G WITHIN THE U.S.; OUTSIDE THE US ADO $10.00 FOR SHIPPING. 
FLORIDA RESIDENTS ADO 5'11. SALES TAX ALL ORDERS PREPAID BY CHECK. 
MONEY ORDER, CREDIT CARO OR C 0 0 Circ le 141 on Reader Sen1lce card. 

ComputersSupported 

TRIAL- SIZE DISK OFFER 
Fil l out and return this coupon to receive a free tri al -size copy 
of the LeScrlpt word processing system - a $25 00 value 

Name 

Address 

C11y 

Telephone 

My system 1s 
o Mode l I/I ll 

o Model 4 

O MAX·80 
o LNW· TEAM 

Send to ANITE K • 

o Holmes VI0-80 
o M odel II 

o CP/M Model 4 

o CP/M MAX-80 

P 0 . Box 361 136 • 

Stale Zop 

0 CP/M LNW· TEAM 
o CPIM VI0-80 
o TANOY-2000 
o IBM PC 

M e lb o urne . FL 32936 



Ca\\ QtdetS 
1 0 \\ free 

_ -433-53558001 



READER FORUM 


Blasts from the Past 
If you're using Arnold van Bever­

houdt's Graph Master program (Feb­
ruary 1985, p. 68) with a DMP-120, 
here's a tip from Alfred Kohlberg Jr. of 
New Carrollton, MD. Set DIP switch l to 
on and rewrite line 3038 to read LPRINT 
CHR$(10);:LPRINT CHR$(13);:Y =Y + 1: 
IF Y = 48 GOTO 3046. 

Ray Pelzer tells us that his Cross­
check program (September 1985. p. 
66) won't recognize the period as a 
variable character In a Basic program. 
Clifford I. Knight cites the period as an 
undocumented but valid character In his 
article "Summer Romance: Learning to 
Love Model 4 Basic"' (August 1985, p. 38). 

Speaking of Cliff Knight, his Scrlp­
Ald modification to Scrlpslt (January 
1985, p. 60) apparently isn't compati­
ble with Scripsit 01.00.01. Don Cof­
fin of Los Alamos. NM, found this out 
when he tried to use ScrlpAld with aver­
sion of Scrlpslt he had upgraded; the 
print functions didn't work. If you've 
had the same problem. try using Scrlpslt 
01.00.00. 

We're still getting Model 4 scroll-pro­
tect routines In response to our article 
"Stationary Department" (May 1985, p. 
74). The latest Is from Andy Levinson: 10 
NN% = O:N%(0) = 78:N%(1) = 1798:N% 
(2) = 3902: N%(3) = 13841: NN% =VAR­
PTR(N%(0)):CALLNN%(NL%):RETURN. 
Simply set NL% for the number of lines 
you want to protect. Program Listing 1 
shows the source code. 

Gilbert A. Emmert of Madison, WI, 
submits a modification to our Fast­
Bas Basic compiler (January 1985, p. 
42) that lets you specify an upper limit 
on the section of RAM FastBas uses and 
changes the reserved memory size from 
within the compiler. It also lets you de­
termine the amount of variable space to 
set aside. You can now use compiled pro­
grams with other high-memory programs 
and compile machine-language subrou­
tines more readily. Program Listing 2 
lists the lines you should change. Also, 
delete line 1010. Finally, line 7275 deter­
mines HIGH$ In LOOS; other DOSes 
might require different addresses. If 
your DOS has no equivalent to HIGH$, 
delete line 7275. 

Hints and Tips 
Two readers have written In with 

ways to activate the Model 4P's RAM 
test. Bernard P. Tlltges of Lexington 
Park, MD. found that you can press the 
hyphen. left arrow, and right arrow keys 
simultaneously. while J.A. Kempen of 
Coevorden, Netherlands, discovered the 
6-8-0 combination. 

Michael Friedland ofSan Bernardino, 
CA. has a simple JCL file (Fig. l Jthat lets 
you send printer control characters 
to an Epson from DOS, Basic, and some 
programs. You use the @ key followed 
by a letter. The @ key translates Into an 
escape code. Thus, the printer reads @E 
as "escape-E." 

Program Listing 1. Source codefor scroll protect routine. 

LD C, (HL) ;Get low byte integer argument from Basic 
LD B,7 ;Condition code for scrol l protection 
LD A,15 ;VDCTL SVC code 
RST 28H ;Do t he SVC 
RET ;Return to Basic 

Program Listing 2. FastBas modtftcatton. 

512 POKEM,P:PRINTP;:M•M+l:IFM<-12+TP THEN RETURN ELSE 
CLS:PRINT:PRINT "Program bas exceeded protected memory size• 
11191 GOTO 721! ll 
11!95 O•PEEK(l6548)+256*PEEK(l6549) :L•l :K•9:FP..ll:CF=9:MC•PEEK(l6561) 
+PEEK(l6562)*256+3- 65536:M• MC 
11113 O•Ol 
11115 
VT--2*26+TP:VF•-4*26*(l+IS)+VT:VA--4*NO*DO+VF :VD=-4*NT*DT*DT-2* 
NT*DT+VA:VS--NS*(SL+l)+VD:VN--(SL+l)+VS:PRINT:PRINT •zero 
variables":GOSUB 7136 'CLEAR 
7136 Cl • VN:GOSUB 814:P• l75:GOSUB 512:GOSUB 992:P•ll9:GOSUB 
512:Cl•VN+l:GOSUB 814:GOSUB 991l:Cl•TP-VN-l:GOSUB 8141P•l1GOSUB 
512 :P.El :GOSUB 512:P.Dl:GOSUB 512:P.237:GOSUB 512:P•l76:GOSUB 
512:RETURN 'CLEAR 
721lll IS•lll:D0• 21l:DT-21l:SL=41l:N0-26:NT-2:NS• 26 
7219 PRINT "Number of additional S.P. variables per letter="; 
IS;:INPUT"New=";IS 
7229 PRINT"Dimension of 1-D arrays•";DO;:INPUT" New=";DO 
7239 PRINT"Dimension of 2-D arrays•";DT;: INPUT" New=";DT 
7241! PRINT"Lengtb of strings•";SL; :INPUT" New•";SL 
7251! PRINT"Number of 1-D arrays al lowed•";NO;: INPUT" New• " ;NO 
7261! PRINT"Number of 2-D arrays allowed•";NT;:INPUT" New=";NT 
7279 PRINT"Number of strings allowed• ";NS; :INPUT" New=";NS 
7271 PRINT:PRINT 
7275 HPl•PEEK(&H4411)+256*PEEK(&H4412):PRINT"HIGH$• "1HPl1 
7277 BPl•PEEK(l6561)+256*PEEK(l6562)+l:PRINT" Start of reserved 
memory " 1 BPI 
7278 INPUT"New start of reserved memory•"1BPl1BPl • BPl-l 
7279 Dl=INT(BPl/256):El=BPl-256*Dl:POKE 16562,Dl:POKE 16561,El 
7289 INPUT"Top of usable memory";TPl:IF TPl>HPI THEN 7281! 
7284 IF TPl<BPI THEN 7278 
7299 IF TPl>32767 THEN TPl•TPl-65536 
731lll TP.INT(TPl):PRINT:GOTO 1995 

17499 ************* END OF THE COMPILER ***************** 
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BUY LAZY WRITER••NEW LAZY WRITER Lazy 
Write r • GET LAZYMERGE 

• FORM LETTER PROGRAM FREE!•Lazy Writer. the innovative word processor. is NEW • 
and BETTER THAN EVER! 
• C us tonm:e your copy 10 wo rk easi ly with a ny printer · su pports 
pri nter special mo des a nd typesizes. 

••• 

A $45 value 
- your FREE gift 

• DOS e rror recovery · never face los ing a whole Iii · because of a 
bad file sedor 

• BUY MODEL 4 MULTIDOS 
: GET ZEUS EDITOR ASSEMBLER FREE!• Lazy Writer (Mode l 4 versio n I a ccepts o nly correct file names 

and warns you if the name you c h oose is already 111 use o n vour e 
d isk - you will never a cc 1de ntly overwrite a ftle you s till want. e 
• Lazy Write r' s famou~ two m od e o perat ion · Te xt Entry and e 

Free Zeus comes with reference card of instructions 
buy the full manual for $19.95 

Editing - makes use fast and e asy . 
• Edit with o ne -key mne mo nic commands · "d " for dele te . "1" fo r 
insert . e tc . Sam e e ase -o f-use as alway~ . 

• F ormat yo ur file befo re printi ng - see a ll page breaks. ge t an 
a ccurate word count. 
• Stan using it righ t away · a "we lcom e" program ma kes your 
wo rking d is k! 
• Co m es o n m mi M ULT IDOS or transfers to the DOS o f your 
ch o ic e . 

LAZY WRJTER FOR MODEL I , III . OR 4 . ..... . . $ 124.95 

LazyM erge Fo r m Letter prog ra m will pull name s fro m a mail hst ke pt 111 

Lazy Writer. No need to buy a n extra mail list program. pl us you get great MUL TIDOS 80164 runs Model Ill software. but lets you have 
nexlb!lity. Insert any info rmatton from yo ur mall hst (including us er de Model 4 fea tures ...does nor run TRS DOS 6 sof tware. 
fined fi e lds ) into a form letter. u se all the formattmg features ofLazyWritc r. • flip berween 64 and 80 characters on the screen. 32 and 40 character "'idths 
inc luding bold. underhnrng . etc. 111 you r form !c ttcr also available 

• 
····························SUM·UP: Tht> Quiek Cale ulator 

never reach for a calculator again! 
use SUM-UP instead. 

SU"· UP 

>!ouse 
345 89 

c" . 198 99 

' 544 98 

~ 

. 544 BS 

:;]10 

) O

~ 

i!=CLll @=• 1 - P• NO 

!lF' 

•~11 

I HtOAPIATIOh !M:RY 

•T . BUILDI~ OR LOOH IOH .sma:r Ill)~ 
ESCRIPTION .Wt ll Pll l CC.~ITY . tll 

::! UP ARRAY - SELF CrutI 1116 
·· 111 · H;(H IR•IA• I 60106911 

" lll" Tli£~ 1R = IR•! GOT07!8 

INSTRUC T ION OR ENT£R(D DA TA 
•L[ N' '<Al ' I I . 52 > l IFL I (L2T1Clt. l =L2 

ION MlRAV COUN T[~ ro e PllIHT COIT£ 
~RAV r ILLED 1)1. SCP([N 

t; 

MODEL 4 VERSION HAS 80 X 24 CHARACTER SCREEN 

8 po ps u p o n th e screen . over 
your apphcatron program 
• add. subtract . multiply. dl\rde ­
algebra ic or n.•\er~t' nolallon 
• works with your word processor. 
spreadsh eel. o r ""Y dpplicairon 
program 
• send output co printer dS vou en· 
ter data 

specify Model I. Ill . or 4 

• This offer good until January 1 	 • 

MULTIDOS 80 64 · FOR THE MODEL 4 

" ... every DOS I've tried has either been too slo w a nd weak 
o r too complicated andpoweifulfo r me to use . I f eel s urP 
that many other people have this same pro blem . a nd 
M ULTIDOS is certainly the solut ion. " 
Tim Knight in IrifoWorld 

• use your extra 64K memory as a MF MOISK autOnldtlc.>lly !M!tS up M~MDl~K as 
• runs Model Ill solrwaresystem disk. allowing use of the 0 dnve for a data disk 
• for 4P owners. nevet load MODl:.Llll A hie again' 
• disk l O code wnnen for Model 4 get fewer errors than you get using d Modd 
Ill DOS 
• a much faster BASIC. many enhanc.,ment> and debugging 1ools 
• over 4 I000 free bytes of memory in BASIC 
• runs BASIC programs wnllen for 1he Model Ill "' b4 charactt>f>. or ed;1ly mod 
1hed to 80 characters 
• wnte programs using 80 character scr..en . fun<!lon keY' and exlra memo') 
• keyboard returns an extended character s11t user conrrollable 
• includes all lhe new fea tures in I 7 MUL TIDOS 

MULTIDOS 80164 for the Model 4 ... . .... .. .. $99.95 
Get MULTIDOS for your Model I or Ill too... only $89.95 

ZEUS EDITOR ASSEMBLER 
• s upporu undocume nted Z80 o p codes ind standard pseudo-op~ 
• really l'AST assembly 
• 	 tntclU&cn t cnor disp lay · show~ line number and rile t..ontaini nK error even w hen 

you do n 't pn nt to s creen 
• eaay ltnc cdJtor wo n "t let you en te r lnco rrt"rl "Yn tax 

· remem bers flit na me o r 50urc c a nd objec t code c ltminucs a cc1dc nlaJ ovcrwnu~ 

· dynam ic ren umber no more ·no room Mtwccn lines·· 

• calcu lato r m ode 11ves answers m dcc 1ma.l. hex a nd btnary 
• G l!:.T command ecu files from disk W l lh ligh te ning speed handlcs big mes !')Q ras t 

you "ll thin k Lhcy ' rc s mall 
• docan ·l ho g memory lots or room ro r ~ou rcc codt' 
• ea.sy block move a duplicatio n 

: ~!::!s~~~~~~~c~l::~!~~Ua i~~rt1Mfo:n~~~~~1~~prc,.~ed for m at 
· Model 4 vcr51on supports 80x 24 line• 

ZEUS for Model I . III . 4, or MAX-80 . . ... .... . . . .. .. . ..$79 .95 


• floa ling poinl ma1h a ccur dte to 8 beat the price rise on Zeus - order now! 
digrt• · sc1en1ifk notat ion afler that 
• use text labels 
• decimal, a lign 	 AlphaBit Communications, Inc . E3:E 
• versions lor all maior DOS's 133 49 Michigan Ave
• uses only 5 5K of memory : c all 13 131 581-28 96 Dearbor n . M 1ch 1gan 481 26 

We accept check. credit cord or u:rll send COD Add Sl 00 slupf>''l<J &ONLY $24.95 hond lrr><J to oil orders Add $1 65 fOI COD M1chrgon re>rdenl add 4 ·:. so/es 
tax 

Circle 476 on Reader Service card. 
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Leigh L. Klotz of McComb. MS. re­ screen by changing the values: for ex­ Reed of Dallas, TX. The first eliminates 
ports that TRSDOS 6.2 lets you use pe­ ample. to print the lower right quarter. delta symbols used to Indicate two 
riod.a instead of •I-hes - separa­ change line 15 to FOR A= 13 TO 24 and spaces In SuperScripalt. The next adds 
tors when entering the date on boot-up. line 20 to FOR B • 41 TO 80. the library command K.W, which func­
and notes, "This makes filling In the Figure 2 lists aeTeral patches we've tions as Remove does. The third disables 
date from the numeric keypad a snap." received recently. The first, from Ken­ ~sword checktnc. Finally. the fourth 

Model 2000 owners: Allee Davis ofCo­ neth Stahl of Manassas. VA, prevents prevents the screen from clearing after a 
lumblavllle. MI. sent the short Basic Model 4 ALEDIT's J command from pause when reading long directories. 
screen print routine In Program List­ erasing the first column of the response. Patches 8 and 9. from Adam Rubin of 
ing 3. Line 15 Includes the number of The second two, also from Stahl, let you Wappingers Falls. NY, disable the carrier 
lines to print. while line 20 represents permanently enable ezternal driTea 2 detectcheckso Models DI and 4 Vldeotez 
the width. You can print portions of the and 3, respectively. under TRSDOS 6.2. Plus, respectively. will run with modems 

The next four. 4-7, are from James R. other than the Radio Shack Modem Il. • 

Program Listing 3 . Model 2000 

screen print routine. 
 ~ 

1. PATCH ALEDIT/CKD (D85,46•C3 El 3E :F05,46•C5 05 ES) 

15 FOR A•l TO 24 2, PATCH BOOT/SYS,LSIDOS (D82,84•C3 :F82,84•C9)
28 FOR B•l TO 88 

38 C•SCREEN(A,B) 
 3, PATCH BOOT/SYS.LSIDOS (D82,8E•C3:F82,8E•C9)
48 LPRINT CHR$(C)1 

58 NEXT B 
 4 . PATCH SCRIPSIT/CTL (Dl4,28•18:Fl4,28•28)
68 NEXT A PATCH SCR35/CTL (D81,38•18:F81,38•28) 

5. PATCH SYSl/ SYS.LSIDOS (D82,81•4B :F82,81•88) 

6, PATCH SYS2/SYS.LSIDOS (D82,33•18:F82,33•28) 

7, PATCH SYS6/SYS.LSIDOS (D8A,5F•88 88 88 :F8A,5F•3E 69 EF)SET *FF TO FORMS/FLT 

FILTER *PR TO *FF 
 8, PATCH VIDTEX/CMD (AD0-73BE,F1ND•C8,CHG•C9)
FORMS (XLATE•X'481B) 

9. PATCH VIDTEX/CMD (X1 489A1 •8 8 8) 
Figure 1. JCL file for sending Ep­

son printer codes. 
 Figure 2 . Patches. 

Circle «O on Reader Service card. 

ADD THE PICO/SK TO YOUR PORTABLE 
AND GET THE PERFORMANCE YOU WILL 

WANT TOMORROW TODAY! 
•POWERFUL 
e CONVENIENT 
•EASY·TO-LEARN 
•RELIABLE 

FEATURES 
• 32K BYTES ADDITIONAL RAM 
e FILER (LOAD/STORE PROGRAM) 
•INDUSTRY STANDARD OPERATING SYSTEM (CP/M) 

SAVE on powerful, integrated T/MAKER SOFTWARE ($200.00) when ordered with PICDISK. 

WORD PROCESSOR• SPaLING CHECKER• SPREADSHEET• DATA BASE MANAGER 

CAU 1-800-421-6300 8:00-5:30 (PACIFIC TIME) OR 714-261-0503 (24 HOURS) 

PERSONAL INTEGRATED COMPUTERS 
18013 SKYPARK CIRCLE. STE. D, IRVING, CA 92714 

30 DAY REFUND GUARANTEE 
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Circle S25 on Reader Setvlce cerd. 
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REVIEWS I edited by Ryan Davis-Wright 

Top Draw: Micro-Labs' 

High-Resolution Graphics Tools 


by David Engelhardt 

***** 
GBaalc 3.0 runs on the 
Models Ill [16K) and 4/4P 
(64K) and requires a hlgh­
resolu tlon board and one 
disk drive. $49.95 (or free 
with the purchase of Micro­
Labs' high-resolution board). 
Micro-Labs Inc .. 902 Pine­
crest. Richardson. TX 
75080. 214-235-0915. 

Easy to use: * * * * * 
Good docs: * * * -ti -ti 
Bug free: * * * * -ti 
Does the job: ***** 

***** 

with a single command. 
You can even load a version 
of GBaslc Into high mem­
ory. and call Assembly-lan­
guage subroutines to 
perform hi-res functions. 

Micro-Labs d e signed 
GBaslc 3.0 to fully support 
Its hi­res board. but It doesn't 
completely support Tandy's 
board. The differences lie 
mainly In the commands 
that control screen resolu­
tion. Also. Radio Shack's 
board doesn't allow text 
overlay ofgraphics. while Mi­
cro-Labs' board does. 

GBasic Commands 
Draw runs on the Models lil GBaslc links itself to stan­
and 4/4P and requires Mi-
cro-Labs' Grafyx Solution 
or a Radio Shack high-resolution board 
and GBaslc 3.0. Micro-Labs Inc. (see ad­
dress above). $39.95. 
Easy to use: * * * * * 
Good docs: *** -ti -ti 
Bug free: * * * * * 
Does the Job: * * * * * 

* * * * 
The Joy-Mouse Interface works with 
the Models III and 4/4P and requires a 
Color Computer joystick. mouse. or 
touch pad. Micro-Labs Inc. (see address 
above). $129.95. 
Easy to use: * * * * -ti 
Good docs: * * * -ti 'tr 
Bug free: * * * * -ti 
Does the Job: * * * * 'tr 

Commercial software for the Models 
III and 4/4P high-resolution (hi-res) 

boards has been slow in coming. but off-
the-shelf products are finally making 
their way Into computer stores. Micro-
Labs offers several packages for Its hi-res 
board. Including GBaslc. Draw. and the 
Joy-Mouse Interface . The software 
works on Micro-Lab's Grafyx Solution 
hi-res board. which Is highly compatible 
with Radio Shack's board. 

Overall. I was Impressed with Micro-
Labs' three products. They represent 

seen for the TRS-80-compatible high-
resolution boards. While GBaslc Isn't 
fully compatible with Radio Shack's 
BaslcG. It has more functions and fea­
lures. And Radio Shack doesn't have an 
equivalent to the Draw program or the 
Joy-Mouse Interface. 

GBasic 3.0 
GBasic offers more features and ver­

satlllty than Radio Shack's BaslcG. even 
though It's smaller by about 500 bytes. 
It also provides wider printer support. In-
eluding that for Radio Shack. Okidata. 
Epson. Anadex, Centronlcs. C. Itoh. and 
NEC printers. 

The GBaslc disk contains 40 programs 
and files of practical applications. de­
mos. examples. and utilities . It requires 
TRSOOS 6 .1.X on the Model 4/4P, with 
Basic 1.1.0 (other versions ofBasic won't 
work). GBasic will also merge with stan­
dard Basic under TRSOOS 1.3. LOOS. 
OOSPLUS 3.5 and IV (and Its extended 
Basic). and NEWOOS/80. Check with Mi-
cro-Labs for the correct version of Basic 
for proper operation. 

GBaslc offers some f~atures BaslcG 
doesn't. You can save or load high-reso­
lutlon screens created with Micro-Labs' 
Draw program In standard picture file 
format from within GBaslc. You can put 

1.....__m e_o ___bes t graph1cs_prod ___ ve__ _______ ln re_v_e_r_se_v_1d_e_o_1_o_rm_a_tso_ _f_the _ ________ ___ u cts r__ a_n_e_n_t_1re screen - ·

dard Basic: you invoke Its 
functions by preceding 

commands with the@ symbol. Some of 
the commands match those of Radio 
Shack's BaslcG. while others differ In 
both name and operation. 

GBasic offers two commands to put 
you In hi-res mode. one for the Micro-
Labs board. the other for the Radio 
Shack board. Micro-Labs recommends 
using @ON 1 to enable graphics on the 
Radio Shack board. since it doesn't show 
hash lines when writing to the display. I 
found the Micro-Labs board's @ON com­
mand much faster in manipulating the 
display. The @OFF command turns off 
the hi­res screen and returns you to the 
normal text screen. 

The Micro-Labs hi-res board gives you 
a choice of display density. which you 
specify with GBasic's Mode command. 
In addition to the standard 640- by 240­
pixel resolution. you can select resolu­
tlons of 512 by 192 pixels and 320 by 
240 pixels. 

GBasic gives you myriad commands 
for drawing geometric figures. You set 
individual points by specifying X .Y 
screen coordinates and a color parame­

f 
j 

ter that dictates different video densities. 
Available color values range from zero to : 
255 . which produce "colors" from : 
blanks to solids. J; 

You can test these points to determine .~ 

t_h_e_1r_s_t_a_t_us_w_1_t_h_t_h_e_P_o_in_t co_m_m_a_n_d__, i 
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and a pa.1T ofcoordinates. The command 
returns a value of 1 when the point Is set, 
zero if clear, and 2 if it ls out of the 640­
by 240-plxel graphics boundary. 

You draw lines by specifying X.Y co­
ordinates and a color value. Once you 
draw one line, you can continue to draw 
others by specifying only endpoints 
(X2,Y2 coordinates). Each time GBaslc 
draws a line, the previous stop point 
(X2.Y2) becomes the implled Xl.Yl 
value for the next line; youjust keep sup­
plying X2,Y2 coordinates. 

You can also make boxes and circles. 
The Circle commands not only let you 
draw circles, they produce ellipses with 
different aspect ratios, sections of el­
lipses. and arcs as well. 

You can fill in any of GBasic's shapes 
with the Fill command. You must make 
sure you encloec the fill area by solid 
llnes or the fill wlll bleed outside the 
shape. A Fill parameter lets you stipu· 
late the density of the fill. 

You can change every point on the 
graphics screen to its reverse-video com­
plement with a single command, and 
you can prlnt text on-screen, specifying 
where it's to go with X,Y coordinates. 
You can print text from left to right, 
sideways from top to bottom. upside 
down from right to left. and sideways 
from bottom to top. 

GBasic even lets you simulate anlma· 
tion with Get and Put commands. You 
can put small sections of a display into 
an array and retrieve lt back to the 
screen in reverse video. You can also 
And, Or. or XOR the contents of the ar· 
ray to the screen. 

You define sections of the screen to be 
used as plotting areas or windows with 
GBasic's Using command. You can use 
the optional Frame parameter to frame 
the viewing area. fill it ln with various 
patterns, or erase its contents. 

A Print command prlnts your graphics 
display. An available Printer parameter 
lets you specify what kind of printer 
you're using based on a predefined set of 
printer codes. 

Once you finish designing a screen, you 
can save it to orretrieve itfrom disk. Since 
GBasic saves displays in a disk file. you 
must use standard Basic commands to 
open and cloee them. For example, to load 
in a display file you type in OPEN"R",l, 
"FILE NAME/XXX":@LOAD:CLOSE. 

UtWtlea 
GBasic comes with several utllltles. 

GTest ls a small demonstration routine 
that runs through a series of graphics 
displays to verify GBasic's operation. 
While GTest lsn't as long or extensive as 
Radio Shack's BasicG test, it seems to be 
effective. It also demonstrates some of 
GBasic's high-resolution displays. 

Ftgure. Printout ofa htgh-resolutton de­
sign created with Draw. 

GBasic/LOD ls the Assembly-language 
program that invokes GBasic's graphics 
commands. It loads itself into high mem­
ory to accommodate machine-language 
calls to the graphics routines. 

SAVLOAD/CMD and SAVLOAD/BAS 
save and load high-resolution pictures 
to disk. 

Mode V performs the same functions 
as GBasic's CON, OONl. and GOFF 
commands, and lets you control the hi· 
res display from TRSDOS: Setting V 
equal to zero disables graphics display, 
to 1 enables the 512 by 192 mode (640 
by 240 on the Model 4 board), and to 3 
enables 640- by 240-plxel resolution. 

The VECTORS/ASM and POINT/ASM 
source code files contain Assembly·lan­
guage programs that demonstrate line-

The Star Rattnce 
80 Mtcro's star ratings reflect our 

reviewer's impression of a product. 
In most cases, the overall rating Is 

an average of the ratings in each of 
the four speclflc categories. However. 
some overall ratings may be higher or 
lower than this average. depending 
on the reviewer's subjective opinion. 

The stars mean: 


Superior:
***** 
Excellent;**** 
Good;*** 
Fair;** 
Poor. * 

The ratings terms translate as 
follows: 
Easy to use: How easy ls it for the 
new user to use the hardware/soft­
ware/book? 
Good docs: Is the documentation 
clear and helpful in explaining the 
product's use and anticipating user 
problems? 
Bug free: Did the reviewer encounter 
any bugs while using the product? 
Does thejob: How well does the prod­
uct do what it was designed for? 

drawing, screen-clearing. and point-plot­
ting routines. You'll need an editor/as­
sembler to access them. 

GBaaic'• Doc• 
The GBasic manual Is short. but 

makes up for its brevity with sample 
demonstration programs written In both 
Basic and Assembly language. It also 
provides the high-resolution entry 
points in upper memory so you can do 
your own Assembly-language calls to 
the graphics routines. 

Draw 
Draw Isa lOKAssembly-languagepro­

gram that lets you create and edit so­
phisticated high-resolution graphics. 
You use the arrow keys along with 
Draw's simple commands to create 
boxes. circles. set or reset points, and so 
on. You can also shift a screen ln any 
direction, and save any portion of It to 
disk. In addition, Draw works with Ml· 
cro-Labs' Joy-Mouse Interface to faclll· 
tate drawing. 

Draw comes on a TRSDOS 1.3 disk 
with a few sample high-resolution pro­
grams; you have to convert it to use it 
with TRSDOS 6.X systems. The disk in· 
eludes a couple of design templates, two 
"TRON" movie pictures, a dragon. and 
a picture of the space shuttle. 

Draw cOmmand• 
Loading Draw and prcsslng the enter 

key puts you in Draw's Edit mode. You 
U8e the commands displayed on-screen to 
draw pictures and manipulate the display 
(Tuble 1summarlzes Draw's commands). 

You draw in one of five modes. The 
first four, numbered zero to 3, appear on 
the command llst. Mode zero clears 
every set point the cursor hits. Mode 1 
sets every point the cursor hits and 
mode 2 puts each point In reverse video. 
Mode 3 lets you skip around the display 
without affecting the picture and mode 
4 lets you enter text on-screen. 

Once you position Draw's cursor. press­
ing the spacebar changes the point under 
the cursor to reverse video. This lets you 
do detail work without changing modes. 
You can clear the display with the clear 
key, and the break key exits Draw. 

Drawing llnes and boxes Is as simple 
as positioning the cursor over one point, 
anchoring it with the E or B key, mov­
ing the cursor to the end point (corner 
point if a box), and pressing the appro­
priate key again. You draw circles In the 
same way. except that you have to sup­
ply certain parameters to draw ellipses 
and arcs. 

You fill in an area on the display with 
the F command. It accepts values from 
zero to 255 so you can stipulate the de­
sired shading or binary bit pattern. Here 
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again, you have to enclose the area you 
want to fill to prevent spillover. 

You enter text on the screen with the 
T command, with characters comprls· 
Ing an 8- by 10-dot matrix. It supports 
upper-llowercasc characters beginning 
at the current cursor position. 

Draw Includes two Interesting capabll· 
Illes for screen manipulation. The Ne­
gate Screen command puts every point 
on the screen In reverse video, creating 
some lntrtgulng results. The Reverse Im· 
age command produces a mirror Image 

<ARROW KEYS>-Move cursor 
<SHIFT > + <ARROW> -Move screen 
<BREAK> -ExJt program 

0-Clear point mode 
2- Complcment point mode 
B-Drawa box 
D-Dump screen to printer 
F-Fm In shape 
J-Jump to position 
M-Dlsplay menu 
P-Put block onto screen 
S-Save hi-res screen 
V- Veloclty of cursor 
X-Random X coordinate 

emulates resolutions of 640 by 240 pix· 
els, 320 by 240, 160 by 240, and 160 by 
120. You can also create dotted lines 
when you move the cursor In mode 2 at 
a "brush" setting of 3 or 4 . 

The Get and Put commands send and 
retrieve drawings to and from Draw's 
22K memory buffer. You define the por· 
lion of the screen you want to save by 
specifying two opposite diagonal corners 
of a rectangular area. Then Draw 
prompts you to name the area with one 
or two characters. You can save as many 

<SPACE>-Complement point 
<CLEAR>-New picture 
<ENTER >-Exit subcommand 

1-Sct point mode 
3-Sklpmode 
C-Draw a circle 
E-Sct line endpoint 
G-Get block from screen 
L-Load hi-res screen 
N-Negate screen 
R-Reverse Image L/R 
T-Text entry mode 
W-Paint brush width 
Y-Random Y coordinate 

Table. Draw commands. 

of the original display. It even displays 
text In reverse. 

You can dump the display to a printer 
by pressing the D key. The Figure shows 
a high-resolution space shuttle dumped 
to my Okidata 92 printer. 

Press the S key to save your display to 
disk In standard SAVLOAD format, 
which you can load from GBaslc or TRS­
DOS. You can scan any directory by 
pressing the appropriate drive number 
key (zero to 3), then decide on which 
drive to save the display file. 

Other Features 
You can reposition Draw' s entire 

screen In any direction by pressing the 
shift and arrow keys. The display moves 
one dot at a time In the up/down direc­
tion and two dots In the lefUrtght dlrec· 
tlon. Dots that shift off the screen wrap 
around to the opposite side. 

The J command lets you move the 
cursor directly to a position you specify 
with X.Y coordinates. Entering X.Y val­
ues of zero positions the cursor to the 
screen's top left-hand corner. 

The V command changes the cursor's 
speed. You can vary the speed In 10 In· 
crements. with zero being the fastest. 
The slowest speed moves the cursor 
across the screen one dot at a time. 

You can change the width of the cursor 
paint brush by specifying values of from 
1-4. This changes the pixel size, which 

blocks as disk space allows or until you 
fill the 22K buffer. 

The Put command redraws a prevl· 
ously saved bloc k anywhere on the 
screen. You position the cursor where 
you want the upper left corner of the 
block to begjn. When you Invoke Put, 
Draw displays a list of all your saved 
blocks. You then specify how you want 
the block put back on-screen; you can 
copy the block to the screen and overlay 
the screen's contents. change each point 
to reverse video, or use the commands 
And, Or, and XOR to manipulate the 
screen and block contents. 

After putting bloc ks Into Draw's 
buffer, you can save them to disk for 
later use. Press the break key, copy 
down the number that represents the 
end of the buffer, and exit Draw. 

Once In TRSOOS. save your modules 
to dis k with TRSDOS's Dump com­
mand: Type in DUMP FILE NAME/CMD 
(START • X'B9A8', END• X 'nnnn'J. 

After saving the modules, type In DO 
DRAW and answer the prompt to load In 
LXDraw. whic h then loa ds t he block 
module Into memory and executes 
Draw. You can then look at the module 
names and write them to the screen with 
the Put command. 

Joy-Mouse Interface 
The Joy-Mouse Interface. a hardware 

add-on for the lnpuUoutput expansion 

port on the Models III and 4/4P. lets you 
connect Radio Shack's Color Mouse. 
Koala Touch Pad. Electronic Book. joy· 
stick. or any other Color Computer joy· 
stick to your computer. The Interface 
also provides an on-board expansion 
connector In case you're using the one 
on your computer. 

The Joy-Mouse Interface works with 
GBaslc, Draw, and Micro-Labs' graphics 
board, providing direct and quick cursor 
posltlonlng and drdwlng. Resolution val· 
ues of both X and Y coordinates range 
from zero to 255. The hardware sup­
ports both GBaslc and Assembly-lan­
guage programs. 

Micro-Labs based the Interface on the 
ADC0809 8-biUelght-channel analog-to­
digital chip and uses only four of the 
available eight ch a nnels. It offers two 
joystick modes: proportional and eight· 
position. The proportional mode. for a 
Color Computer joystick. varies an ana­
log signal. The eight-position mode 
works with Atari or Alpha-type joysticks 
that return a value corresponding to one 
of eight positions. You need different 
software for each of the modes. 

When using the Joy-Mouse Interface 
with Draw, you choose from two mouse 
modes. The first plots a screen resolu­
tion of 256 by 240 pixels. The second 
mode offers full 640- by 240-plxel reso­
lution but divides the screen Into three 
sections with overlaps. (Since the Inter­
face can return only X.Y coordinates 
within the zero to 255 range [due to the 
8-bit analog-to-digital conve.rter]. It splits 
the 640 by 240 screen.) 

The? command puts you In the full. 
screen mode (256 by 240 pixels) and you 
can set two horizontal dots at a time. The 
I command puts you In the 64(). by 240­
plxel mode. Since this resolution splits the 
screen, the comma key shifts you to the 
right screen and the period key to the left. 

I used the Koala Touch Pad with Draw 
and found It easy to create drawings. You 
need to apply constant pressure on the 
pad while drawing or you'll start splatter· 
Ing dots . While In Draw's Skip mode 
(mode 3). you draw when you press and 
hold the left Koala button. For Intricate 
pictures, I recommend using the arrow 
keys. 

Conclusion 
If you're Interested In high -resolution 

applications. I think Micro-Labs' soft­
ware and hardware products offer a ny· 
thing you could want. 

I do have one complaint about the 
manuals' numbe ring : Micro-Labs 
skipped some of the numbers and dupli­
cated others. This is a minor point. but 
Micro-Labs should rectify the problem so 
tha t the quality of the manuals matches 
that of the software and hardware.• 
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NEW L 
FOR TRS-80 MODELS 1 & 3 

BSORT51 
- Multi-dimension BASIC array sort 

llSORT51 is a replacement for the CMO"O" sort of the 
standard BASIC. Rather than being limited to single 
dimension string arrays, BSORT51 can sort one or two 
dimension arrays of any type • integer, single or double 
precision,orstring. Multiple key arrays may be specified, 
and the sorting on eaC'.h keycan be done in either ascend· 
ing or descending order. 

Tag arrays (those that do not affect the sort, but merely 
follow along) may also be specified. BSORT51 can also 
create an integer index array without affecting the actual 
order of the elements in the "sorted" array. For string 
arrays, " midstring" parameters allow sorting based on a 
portion or "midstring" of the key array elements. 

BSORT51 is entirely machine language, so it is fast. It is 
invoked off of disk during program execution and will 
continue with the next statement in the program after 
execution. This means that NO extra memory is needed 
to use BSORT51. 

Order L-32·200 at $39 plus S&H. 

DSM51 
- Disk virtual sorting utility 

DSM51 is THE versatile Disk Sort utility for Model 1 or 3 
owners using LOOS 5. 1. It Is a high speed, disk virtual 
sorting utility that eliminates the burden of sorting from 
your applications development project. DSM51 will 
create and maintain index files for you. Since the sort is 
disk virtual, your only limitation is the amount of available 
disk space, not available memory! 

DSMS1 can sort random type files consisting of integer, 
single and double precision, or ASCII data fields. The file 
can be up to 65535 records long, with an LALbetween 1 
and 1024 bytes. Sort fields can be up to 253 characters 
long. Up to 1 2 fields can beused as select criteria or sort 
keys. Any type of relation (e.g. 'equal to', 'less than or 
equal to', etc.) may be applied to your selection criteria In 
addition, logical operators (AND/OR) may be used. For 
instance: "sort by zip all people with a last name of either 
Smith or Jones". Any of the 12 specified select fields may 
also participate in the sort. Forexample: " sort in zip order 
and alphabetically by last name within the same zip". 

DSMS 1 can save a template of the sort/select spec­
ifications to a disk file, and may alsobe run from JCL This 
allows even the non-soph isticated user to create index 
files with a single command. 

DSMS 1 is 100% machine language, so it is FASTI Com· 
pare these sort times to the method you are currently 
using: Select, Sort, and create an Index of 1000 records 
on two 10byte ASCII fields, a doubleprecision number, a 
single precision number, and an integer (34 characters 
total). With DSMS1, the select and sort is done in under 
20 seconds from hard d isk,and under 40 seconds from 
floppy. 

DSM51 requires the LOOS 5. 1 operating system, and is 
intended for use w ith user developed applications orpro­
grams that currently use index pointer files. Please note 
that DSMS 1 creates an index file as opp0sed to actually 
re-ordering the data file. 

Order L·35·204 at $79 plus S&H 

Domestic orders add $1 shipping per product plus $5 
handling for any order not pre-paid by check or money 
order. 

NEW HARD DISK BACKUP UTILITY 
FOR TRS-80 MODELS 1, 3 & 4FASTBACK Replace Tandy's slow flle backup programl 

Hard disk owners - tired of waiting forever while the HARDCOPY/BAS (Model 1 /3) or HDCOPY4/ BAS (Model 4) program slowly copies 
your hard disk file to flappy sector by sector? Do you want to automate your backup procedure and greatly increase its speed at the same 
time? If so, the FASTBACK utility package is for you! 

FASTBACK Isa 100% machine language program designed to quickly backup a file from hard d isk to Happy. It automatically recognizes 
all floppy formats - single ordouble sided,40or80 tracks,etc. Built in error checking prevents stapping in the middleof a backup - simply 
put In a new disk and the process will continue. FASTREAD allows you to restore the file from Happy back to the hard disk should the 
need occur. 

All prompts needed to start these utilities can be answered with a JCLfile, allowing you to totally automate the startup. Once started, the pro­
grams will prompt for a new disk when needed, and show the next disk number to insert This makes it possible for an ordinary user to per­
form perfect backups time after time without fear of mistake. 

TYPlcal timings for FASTBACK: 

A
Logical Systems Co. OGICALModel 3 Model" 

Single sided, 40 track Double sided, 40 track SYSTEMS Milwaukee, WI 5322450 second•, full vertfy 95 seconds, tul vertfy co. TOLL FREE OROERLINE 
TheFASTBACK package requires LOOS 5. 1 for the O·O..CJ·<=::::> 
Model 1 or 3, and TR SOOS 6.2 for the Model 4/4P. --­

INFORMATION NUMBER 
Order L-30-055 (Model 1 /3l or L· 30-056 (Model 4 ). 

Circle 339 on Reader SeMce card. (414) 355-5454 
each priced at $49 plus S&H. 
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Money Decisions: 
Bang for the Buck 
by Wynne KelAr 

**** The lloney Decision Serie• runs on 

the Model 4/4P (64K) and requires one 

disk drive. Tandy/Radio Shack, One 

Tandy Center. Fort Worth. TX 76102. 

$49.95 per module. 

Easy to use: ****fr 

Good docs: * * * * * 

Bug free: * * * * * 

Docs the job: ***fr fr 

T he Money Decisions Serles Is a 
group of five Model 4 programs that 

can help you make financial decisions 
on anything from simple-Interest loans 
to complex real estate Investments. 

The Programs 
Most of us know how to calculate In­

terest earned. but things get more com­
plicated with additions to the Initial 
Investment and/or daily compounding. 
If you throw In tax percentage calcula· 
tions. you might get lost. That's where 
the Money Decision Series comes In: It 
offers virtually any kind of financial 
analysis you'd want to make. Yo4 enter 
the appropriate data at the prompts. and 
the program does the hard work. 

Tandy sells the series In five Independ­
ent volumes: Basic Investment Analysis 
(Money Decisions l). Real Estate and 
Loans Analysis (ll). Business Statistics 
and Forecasting (Ul). Business Manage­
ment (IV). and Advanced Investment 
Analysis (VJ. You buy only those pro­
grams of interest. and each works slml· 
larly: once you use one. you know how 
to use them all. 

Each module displays its available 
functions on a main menu. After you 
choose an option. you enter the appro­
priate variables. · 

At times, the variables' on-screen de­
scriptions don't clearly indicate what In· 
put the program expects-you have to 
consult the manual. But you can make 
corrections after you input data. and you 
can calculate a data value on the fly us­
ing the add. subtract. multiply. or divide 
symbol. 

You can display or print out the results 
of calculations. The on-screen results 
scroll by. but you stop them by pushing 
any key. If you print out the results. you 
can change or reenter the data values to 
repeat the same equation at the end of 
the printout. 

The Money Decisions modules Include 
on-screen tutorials that describe overall 
functions and specific sections from 
within the program. The tutorial moves 

slowly. which Is fine the first time you 
use It. but It's tiresome if you need infor· 
mation near the end. 

You may be able to get along without 
the manual by using the tutorial if you 
unllerstand financ ial concepts. But. if 
any of them a re new. y ou'll need the 
manual's detailed explanations. 

Strangely enough. you can't save your 
data to disk. and you lose everything in 
moving from one module to another. 

I did find m ention In the Special Op· 
lions sect!on in Money Decisions IV that 
you can save your Input values and re ­
sults to a fjle . but the command doesn't 
work. And the Special Options table 
doesn't display this command. It may be 
that Radio Shack at one time was going 
to have a Save Files option. but later can­
celed it and d idn't catch this reference. 

Simple ID•eatmenta 
The beginning Investor or homeowner 

would probably find greatest utility In the 
first two modules In the series. Basic In· 
vestment Analysis and Real Estate and 
Loan Analysis. Some of the calculations 
are quite elementary. so they give the low­
est dollar value of the five programs. 

Basic Investments helps you calculate 
personal Investment values: how much 
you must Invest periodically to reach a 
specific goal: how much you can with­
draw In equal amounts over a given time 
span: the Interest rate you need to m eet 
a specific goal: the rate of return on In· 
vestments with differing cash flows: the 
effects of continuous compounding: the 
current value of stocks and bonds: and 
present and future values of annuities. 
An accompanying chart shows earned 
interest over a period of time before and 
after taxes. 

The second module, Real Estate and 
Loan Analysis. lets you figure loan costs 
from every angle. You can calculate a 
loan amount from Interest. time. and 
payment limounts: payment amount 
from time. Interest, and principal values: 
your final payment If you pay off a loan 
at any point In the payment schedule: 
time needed to pay a loan at certain in­
terest and payment rates: and Interest 
rates when you have time. payments. 
and principal data. 

You can develop amortization tables 
for a regular mortgage. as well as calcu­
late adjustable-rate mortgage balloon 
payments. Pl:ople planning a mortgage 
will like the comparison table. which lets 
you change the loan parameters and see 
how that affects the terms of the loan. 
For example. how much more Interest 
will you pay as your mortgage goes from 
20 to 25 to 30years? You can also figure 
the actual cost of any property. both 
monthly and total. Including the taxes. 
Insurance and utilities. 

The second 
module lets you 
figure the cost of 
property, both 
monthly and· 
total, including 
taxes, insurance, 
and utilities. 

In typical loans. much ofthe early pay­
ments goes to Interest. not principal. 
This. of course. affects your tax return. 
Real Estate and Loan Analysis can cal­
culate how much ofyour payments go to 
Interest. using the Rule of78s that banks 
use. It displays the Interest for the 
month. accumulated Interest. and inter ­
est still owed. 

Finally. you can do some rudimentary 
forecasting. based on past data and 
smoothed according to your speclfica· 
tions. You can also print out bar graphs 
of your forecasts. with or without the 
smoothing constant. 

As in all the Money Decisions programs. 
you can Internally pass the results of one 
computation to another section of the pro­
gram. I used the program to figure the 
payment amount for a mortgage. then 
passed that result to another section to 
display amortization tables. 

Not for the Nonce 
Money Decisions lU and IV, Business 

Statistics and Forecasting and Business 
Management. are business financial pro­
grams. The first of these is almost en· 
ti.rely devoted to statistical forecasting. 
You can d etermine risk-adjusted net 
present value. expected value of a future 
event. and average growth rate. You can 
calculate payoff matrix analyses. Bayes­
ian decision analyses. regression anal· 
yses. movin g average forecasts. 
exponential smoothing forecasts. and 
apportionment by ratios. 

A regression analysis. for example. 
forecasts a future Item. such as sales. 
based on a past correlation between 
sales and adve.rtislng. You may choose 
linear. geometric. or exponential corre­
lation. but you can't enter more than 24 
pairs ofvalues. For each year. you would 
enter a Y value for sales and an X value 
for advertising. Unfortunately. you can't 
label variables In this or any other func­
tion. You input and output data In terms 
of X and Y. and you must remember 
which Is which. At the end. you may en· 
ter Interpolated X values and see the 
forecast in Y sales. 
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The Business Management module In­
cludes the following business manage­
ment fun ctions: lease/purchase 
analyses; depreciation switches (from 
accelerated to straight line). rates. and 
amounts; salvage values; tax deprecia­
tion schedules; equipment cost anal­
yses; break-even analyses: linear cost/ 
reven ue schedules: fixed and variable 
production costs: production cost sched­
u les: production alternative cost com­
parisons and profit/loss: job cost bidding 
analyses; optimal order and production 
quantities; inventory reorder and turn­
over ratios: profit sharing: bonus effects 
on taxes: and forecasting bar graphs. 
This program. unlike the others. comes 
on two disks. 

The last program in the series. Ad­
vanced Investment Analysis, is strictly 
for advanced investors. It includes cal­
culations for Items like future value 
(when payments and withdrawals vary). 
present value of a tax deduction (the de­
duction t-elng the Interest on a loan), cur­
rent value of a treasury bill (known face 
valu e. issue and maturity dates). ac­
crued Interest on bonds. and net present 
value (variable cash flows and periods). 

One notable function, called Financial 
Management Rate of Return. differ s 
from standard Internal rate of re tu rn cal­
cu la tions by taking into account the cost 
of financing. 

I think Advanced Investment would 
be highly useful for sophisticated inves­
tors. Its functions allow syndicated in­
vestment analysis. ratio analysis (of 
business financial situations). merger 
evaluation. leverage and earnings per 
share. and more. 

Documentation 
Each Money Decisions manual has the 

same layout. For each function. it ex­
plains the calcu lation. pr ints the for­
mula. and gives an example. I found the 
descriptions of the various financial con­
cepts Impressive: I unders tood and used 
previously unfamiliar ideas. 

T.he docs Include a glossary. which de­
fines all the terms. and a special section 
e laborating on concepts s uch as com­
pounding. forecasting. and discounted 
cash flow. 

Conclusion 
The Money Decisions Series certain­

ly covers the field in terms of financial 
computatlons. 

However. 1 was disappointed to find 
that all the modules cost $49.95. 1 have 
no argument with this price for the ad­
vanced programs. but this seems steep 
for the Basic Investment and the Loans 
and Real Esta te packages. which give 
you fewer useful functions for the 
money. • 

A Disk Zapper 
With a Difference 
by Mark Goodwin 

** * Hyperzap runs on the Models I and III 
(48K) and requires one disk drive. Hy­
pe rsoft. P.O. Box 51155. Ra leigh. NC 
27609. $49.95 

Easy to use: * * * * * 
Good docs: * * * * * 
Bug free: * * * * * 
Does the job: * * * * * 

Hyperzap Is nothing new as a class 
of software-it's a Model 1/III/4 

disk zapper-but It does offer some fea­
tures unique to a utility of this type. in­
cluding extended directory listings and 
a memory modification capability. Un­
fortunately. Hyperzap's inadequate doc­
umentation and confusing data en try 
requirements tarnish its glow. 

Hyperzap Is versatile: It reads si!lgle-. 
double- . and m ixed-density disks. In ad­
dition. it automatically detects what 
brand of double-density board you have 

and adjusts the disk driver's operation 
accordingly (since I tested Hyperzap 
on a Model 4. I was unable to verify this 
feature). 

Features 
Hyperzap's main menu presents you 

with 18 command options (see Fig. 1). 
many of them standard for a dis k zap­
per : read and write disk sectors, read 
and format dis k tracks. read a ddress 
marks. position the head to selected 
tracks, and copy disks. 

Hyperzap does offer a unique directory 
mode, however (see Fig. 2). It displays se­
quential sector numbers. logical t rack 
numbers, spare byte5contained In the ad­
dress marks. logical sector numbers. sec­
tor length codes. data address marks. the 
memory address for the sectors' data. 
angular positions. type codes, sector 
densities. and good or bad CRC values. 

While In the directory mode, you can 
append sector entries: copy the current 
track entries to the next track: delete, In­
sert. and edit sector entries; generate a 
standard track: edit sector data: read 
sectors Into memory: change the track 
bytes: and write sector data to a disk. 

Con tinued on p. 124 

Screenl: • • • Command Options • • • Parameter Srce Destn 
A Read addr mrks XC Disk Copy Drive Number :00 : 0 1 
C cir Track Table B AutoBoot Disk No. of tracks : 40 :40 
D display Table Z Autopilot Steps/Track : 01 : 01 
I Inspect memory P Change Params Head at track :00 :00 
J ##jump@## + Step & repeat Side :00 : 00 
S Read sectors T # seek track Size 5/8 Inch :05 : 05 
Q Write sectors E comb. A.S.D Stepping rate : 0 1 : 01 
R S/D read track H(elpfu l) facts Track offset :00 : 00 
W Format Track YX Quit & reboot Sector skew : 02 :02 

Hyperzap uses 4300-8161 Track/sector table 9000-90A3 
Sector data 9C00-9COO Track buffer E700-FFFF 
Autopilot 9800-9800 P Screen Print Clear -- > 

Figure 1. Hyperzap's main menu. 

Screen 2: # Tk Sp Sc Ln CRC DM Data Ang. TYP CRC Den 
Physical > 01 00 00 00 0 1 y FB 9COO 0673 lBM y s 
track 00 02 00 00 0 1 0 1 FB 9000 4446 IBM Dy y 

Sector 

Table 


Total 02 

sectors 

Drive 00 

05 inch. 


Hyperzap uses 4300-8161 Track/sector table 9000-90B9 
Sector data 9C00- 9EOO Track buffer E700-FFFF 
Autopilot 9800- 9800 P Screen Print Clear --> 

Figure 2. Hyperzap 's directory mode. 
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TYPITALL Word Processor S129.95 
TYPITALL with Spelling Checker S179.95 

Word Processor upwardly compatible wirh SCRIPSJT 11 reads }QUr 
old SCRIPSIT files and uses the formamng and cursor rTlOllemefll 
commandsyou are already familiar witll But 1t 1s a completely new INOl'd 
processor with so many advanced features that we can't even menuon 
all of them here 

Send any control or graph1cjspec1al character co Che printer Control/ 
graphic characters included In ~ te.xt so chat you have complete 
control of all features of your printer Pnnt the formatted text on the 
screen before going to the printer. Send formatted text to a disk flle for 
late1 pr1nung. Merge data from a file dunng pnnung Names. addresses. 
and other text can be inserted dunng pnn11ng No need for a separate 
program for "mail merge" capabtlit1es Pnnt while ed11tng lspool1ngl 
Assign any sequence of keystrokes to a single control key. Call up to 
16 help screens at any ume M~ cunor f01Wards or backward s by 
character. word. line. or page Reenter Che program wich all tr.lit Intact 
1f }QU accidentally exit withouc saving the text OptJOnal spelling checker 
comes with 29.500 word dteuonary Verity a 3.500 word document 1n less 
than two minutes. True Model 4 180 x 24 d isplay. TRSDOS 61 and Model 
VIll verst0ns 

SYSTEM DIAGNOSTIC S99.95 
Is }QU' computer wor1ong correctly7 Areyou sure? System Diagnosnc 

has comp4ete tests for ~component of }QUr TRS-80 Model I . 3. or 4 
!separate versions necessary for each modell 

ROM: checksum tesL RAM: three tests 1nclud1ng every location and 
data value Video dlsplay: character generator. Video RAM, Video signal. 
Keyboard: every key contact tested Line printer: character tests with 
adju stable platen length. Cauette recorder: read. w11te. verity data 
Disk drives: disk controller. dnve select. track seek. read sectors. 
formatttng. read/wrtte/venty data w ith or without erasing. disk dnve 
umer. disk head cleaner Single or double density. 1-'19 tracks. RS-232-C 
lntrrface: connector' fault data transm ission. framing. data loop. baud 
rate generator 

SMART TERMINAL $74.95 
The lntelllgent telecommurncatt0ns program for your TRS-80 Model 

I. 3. or 4. or Model 2 CP/M Memory buffer for sending and recerVlng 
fi les Automatic transmlulon of outgotng data. Automatic storage of 
1ncom1ng data Charactrr ttanslatlons. True BREAK key Help screens. 
line feed filters. echo and line printer toggle switches. and more 

TRS-80"' MODEL Ill 
ASSEMBLY LANGUAGE S16.95 

A complete course 1n assembly language. wnuen for the beginner. 
Contents include. The Z-80 1nstrucuon set. TRS-80~ Model Ill ROM and 
RAM; using the Editor/Assembler. reading. pr1nung. and mov1ng data; 
amhmetlC operauons with integers; floanng-po1nt and BCD numbers. 
logical and bit operauons. cassette input and output USR subrouunes 1n 
BASIC. RS-232-C dara commun1Cauons. disk input and output. the 
TRSDOS 1.3 d isk operating system. 

MONITOR #5 S22.95 
Book and MONITOR #5 529.95 

A comprehensrve machine language monitor and debugging 
program DIsplay memory 1n ASCII or heaxdec1mal format Disassemble 
memory to show machine language commands Move and compare 
blocks Search and modify memory Relocate machine language 
programs Read and wnte cassette tapes. Unload programs 1n low RAM 
on disk. Print opt ionally on Video d isplay or line pnncer. Save and load 
d isk files Input and output of disk secton, bypassing disk operating 
system Complete debugging package. 1nclud1ng setting and 
d isplaying registers. single stepping through machine 1nstrucuons. 
seu1ng breakpoints. and execuung machine language operatt0ns 

SMALL BUSINESS ACCOUNTING S99.95 
Newly reVlsed. this program 1s based on the Dome Bookkeeping 

Record #612, and handles ge~ral ledger and payroll for a small 
business Category breakdowns are p<OV!ded for botll income and 
expenses Monthly. through last month. and year-to-date summanes 
computed Start the fiscal year with any month. 

Payroll secuon handles up to 99 employees AutomatlC computanons 
for F.1CA. federal and state income tax. Three opuonal deducuons also 
included Pnnt both payroll and expense checks using same forms. Reporrs 
include monthly. quartef1y. and year-to-date summaries. 94 1 and W-2 
forms Simple and easy to learn - Ideal for f1rst-ume computer users. 

HOME BUDGET and 
CHECKBOOK ANALYST $59.95 

A complete checkbook program together with budgeung. income and 
expense analysis. compansons. and prqiecuons. Enter and pnnt checks. 
enter deposits. and compute }QUr current checking balance. Program also 
handles non-check expenses. bank debits. and income. M onthly and 
year-to-date summanes and yearty prOJectlOfls based on data through a 
kno\Ml month Montllly expenses compared to a pre-established budget 

MAILING LIST S69.95 
Build and ma1nta1n ma111ng 11sr:s of up to as many names as you can fi t 

on standard diskettes ll .250 for TRSDOS and CP/M. 2.500 for MS- DOS) 
Four- ltne labels wnh opuonal line that can be used either for unprimed 
dat<I or as part of the label Add. Change. delete. or find names Sort accor­
d ing to data 1n any field. Print labels 1n t. 2. 3. or 4 adJUStable columns 

SMALL BUSINESS 
MANAGEMENT SYSTEM 5299.95 

A complete point-of-sale program for a small business Handles 
order entry, llll/Olclng, Inventory, and bookkeeping. 1nclud1ng 
general ledger. accounts receJVable. and accounts payable. Includes up 
to 999 8-character part numbers Items deducted from inventory when 
orders entered Handles botll customer accounts and single orders 
Invoices printed on forms or plain paper and include discounts. sales 
taxes. and sh1pp1ng and handling charges General ledger produces 
monthly and year-to-date totals. Receivables tracked to 1nvo1Ces. 
automatteally updated asincome entered Inventoryreports track sales by 
part numbers 



Circle ~1 t on Reader Servlu carcl. 

M.ORTEZUtAA 
............... 16.ICRO 

PRESENTS 

MONTE'S TOOLKIT $49 
REQUIRES Montezuma Mic ro CP1M 2 2 version 2 21 + 

Monte's Toolkit 1s a collection of ut1llt1es that will prove useful to every owner of Montezuma Micro CP/M (you all are owners. aren t 
you?). Its a disk lull o f programs that perform functions that are d1fl1cult. cumbersome or expensive to do any other way Monte nas 
tried, 1n his own way, to briefly explain each function for you below Read on and be saved. 

DOUBLECROSs~ allows unlimited Ille transfers between CP/ M 
IBM-DOS and Model 3/4 Loos~ (TASOOs~ with unsurpassed 
ease and speed. In fact . you can move iust about anything from any 
disk to any other disk but you might have to make changes for pro­
gram operation. Lotus 123 iust flat won t run on your Model 3 and 
I doubt that you could ever modify Scrips1t enough to run on the 
IBM. Simple menus guide you through the operation with minimal 
keystrokes. Just tag the Illes you want in the directory display and 
go. You won't get doublecrossed with OBLCROSS. 

FREEFORM'" lormats and backs up Model 3/4 LDOS(TASDOS and 
IBM MS &PC- DOS (versions 1.x. 2.x and 3.x). both single side and 
double side plus there is a special " clone · copy when you iust don·1 
know or care what you have. Just insert a disk and copy away. All 
you have to know about the disk 1s how to get 11 into the drive. The 
Analysis feature lets you look at and print the actual structure of a 
disk - even the ones with · funny" formats 

WSPR lets you print to almost any printer using almost any control 
code. It's nearly magic and does a whole lot more than I can talk 
about here including letting you print anything your printer can print 

PRESENTS 

MONTE'S WINDOW™ 

C-AlfNl),&111 

• •
TAKES NO 

YOUR MODEL 4! USER RAM ' 
WINDOWS ON 

A t oli(.n of 't\e "'eybodrd vµen, .t -A1r)(Jvw 1r :r->tsr ..cr1..,•t•fl ll•' 
v ...i.w • • • ' ' 

.t Nolf" Pad_a"'I Arpointr·H.•rt Ca er1a, a Ca r.u.ato.. e\.i:on a 
\.t 1n1 Data Base A 1yours 'or ;us: 5491Need HAM'> ~h. •1tH ";> 

C•11 .!>!fl\t !> y·ft ~r yC.J - fi4K ,H't1 'tlt· -v1rrt('·,,_ bOtt- fr• $991 

Once Upon A Time 
Monte l:in·,, o.1t ~c1wdor Pros df!rst and f(·o'tl tJti'> ••11 ..... Jy:!> t• t C: !r u,:Jfti ~t:Jt.µirJ f'IS C'tts"' 
organized Th e Side;. c ><."" ' rorr Oor,a'ld tr'cffla f,0'1.JI ..-,nula solv<' '''P r·'()b11•m. n·1: .11 1 .·~. •r 
Ki-JS not dvJiliJblo tor CP1M · .So ~Aon~e J Sk tJd his tcl vofllo "1eorow. r""e 1everidcH1 _aMc,,r 
[ lJma 1d•sta,,r cous.1110 Rc'ldO Talbot. l c 'flCf a,.~cer:(f,, ·H )f \ ·font'' lu1ri.1 '"i1!),c;~ 11, '{ 
tr\.Orll' on r"te orcb/e'11 JS bes: 'le i..:01..'ad.;r "'9 recess a' tne '1orne ._a\4C'11. a '•ton •,.q,.r~ in 

n1s (hV'l f1me ~f\\llly nutcJid h1rr'lt.P' ' 1t11s '·rrw A 'OJC r 01 tx~lf ~ti. ;r ~'-'YS ,. j;.'' ye Jr 

appftcat10,, program ,,, 'S trac•s and .JP oops Monte's Window · ,,. 1dr t 1 '~' Wr H 
coc.. 'dbe 5 .. •t1p.-·er' P.Jt " ' end •ot."e l .Jrr.Olir9ardpa w•n9arov·~a t~ec e :J.'C'~Cf!f5 ory ye.Jr 
desK Yo.J w 11f 11,,d M onte's W ind ow· rid <>p,..ric.,,,b,(' ~Vhof' )":11, ltt\ '" c; ti1'<1. t t..1 • t. 1<-"' 
to your aopl1cat1ori prograP' a1d 1t ·~s1Jr-es ... ,rr-o •.:r e rror- Monte's W indow " ·s •r.. 1,· a 
D1ea1<: t,1oagf' SPf:P f<" your~oll L >0 " •t,•c:.Jc,;'1 M onte's Window · >f your ~uUt: .: >10;. 
d10 1ou ever qet a1onq w1t>-ic :.it • ' SPc thr- paoP oc~~1fe le· r.•df>~ 1nf0rPJu · ·'>" M onte's 
Window· 1~ ..-1vo ..Jb1e r :;1 t rt(.. ,\ 

FILEFIX"' gives you the ability to ·1ix· your ·111es· by adding hne­
feeds when your file s are going from CP/M or IBM-DOS to LOOS/ 
TRSDOS or take them away 1! you are transferring the other way 
You can remove the control codes from a WordStar document 
thereby converting 1t to a non-document file. The ID1 will also ftx up 
Scnps1t Illes so they can be used by CP/M and IBM-DOS based 
wordprocessors (you know - the real ones} All th is is accomplished 
with the use of simple menus and boy. 11 1s fast 

SYS2M requires 128K and our CP/ M The CCP and the BOOS are 
moved to drive M and the BIOS 1s modified to allow a Warm Boot 
from Drive M. So what you say Well. you stil l have to have a disk 
1n drive A but 11 no longer has to have the CP/ M system resident It 
can be anything This little iewel copies frequently used programs 
to dnve M and searches there first for all program requests result­
ing in much laster program loading Slick 1sn t 1t? 

AUTO 1s a little good1e that lets you issue multiple commands from 
the command line El1m1nates the pain of Submit As 1n all tt1e other 
parts of MONTE'S TOOLBOX. complete and comprehensive in­
structions are included and it's available right now 

PRESENTS 

MONTE'S BASIC 

Your TRSDOS BASIC (01.01 .00) will work the same, 
for the most part . under CP/M as it does under 
TRSDOS. However, for the most part isn ' t good 
enough. But. with some changes provided by our 
BASCON · program. you can be 100% compatible with 
the standard BASIC used with CP/M. True, you lose 
some of the TRSDOS BASIC features while gaining 
new features such as FILES, NULL, RESET, etc. BAS­
CON alters your TRSDOS BASIC, which was included 
with your Model 4 when you bought it , so that it will 
function under CP/M. You must have the unaltered 
original TRSDOS BASIC as above 1n order to convert 
with BASCON. The program operat ion is ful ly auto­
matic and quick. The resulting BASIC runs any CP/M 
2 .2 BAS IC program th a t previ o usly required 
MBASIC · . Programs written for TR SOOS BASIC may 
require modification to run correctly under the con ­
verted BASIC. Ful ly compatible with MBASIC. We 
even provide for additional documentation that is 
keyed by page number to your TRSDOS BASIC man­

ual. :~::~~~0~:~~~~~~.::a:I:~'.~, ::,~.~-t,,~ow. $4g 
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CP/M...The Software Key 

That Unlocks Your Model 4 


CP/M is the standard 8-bit Z-80 operating system and many thousands of programs have been written to run under this 
system. With Montezuma M1cro's CP/ M you can run these programs on your Model 4/4P. Think about all those nationally 
known programs you've wanted to use. Programs like WordStar; dBASE II; SuperCalc; MultiPlan etc. With our version of 
CP/M 2.2 all those public domain programs on bulletin boards across the USA are available for free download ing. CP/ M is 
the missing link that joins all th is software to your Model 4/ 4P.Montezuma Micro'sCP/ M comes ready to use and requires 
no hardware modif ications. This product has been awarded the best and highest ratings in the reviews and we are 
continuously improving it with you in mind. With our CP/ M you get more than just a DOS. You get the other half of your 
Mod el 4/4P. 

AVAILABLE NOW FOR IMMEDIATE SHIPMENT - Less Hard Disk Drive Support ............ $169 

Optional Hard Disk Drive Support ....... $ 30 


(Radio Sheck 5M. 12M, 15M, 35M • AMocomp/ "9n:om 5M, 10M, 15M, 30M e Bl-Tech 5M, 10M, 1 1M, 15M , 20M, 30M, 40tlll) 

FEATURES 
• Full range of floppy drive support. Dual-head and/or 80 WHY BUY OURS? 

tracks. MONTEZUMA RADIO 
MICRO SHACK 

Transient Program Area (TPA) 55K 52K 
• Optional hard disk support allows positioning and selective 

assignment of logical drives. Easy backup routine. 
Bytes free in MBASIC 30,776 18,488 
Bytes free of formatted disk 196K 160K• Memory dnve allows the use of the other 64K RAM bank 64K Memory drive 	 YES NO on 128K machines. Double-S1de/80tk drive support YES NO 

• Modem 7, a powerful public domain communications Format. read/write other 
program furnished at no charge, allows for file transfer and CP/M formats YES NO 
remote database access such as CompuServ and The Communication program included YES NO 
Source. Share HD with TRSDOS/LDOS YES NO 

Assign multiple drives to HD YES NO 
Boots from Hard Disk (4P) YES NO 

• CON FIG 1s our flexible ut ility that allows complete control 
of all operating parameters from menus. Format, read and 

Popular terminal emulation YES NO write more than 30 different manufac turer's disk formats User defined function keys 9 3
with more being added rapidly. Timely product support YES NO 

• Disk 	Utility Program al lows fast format. backups and 

verifying of ours and other manufacturer's disks. 


• These CP/M utilities are included: ASM ; DDT; DUMP: ED; 

LOAD; MOVECPM; PIP; STAT; SUBMIT: SYSGEN; and 
 This popular software is available for the Model 4/ 4P 
XSUB. using our CP/M. 

WordStar Fast memory-mapped version 3.3 .. . .. $250 
MailMerge Multi-purpose file merging program ... 125 
SpellStar 20,000 word proof-reader on a stick .... 125 128K MEMORY UPGRADE Starlnd ex Creates indices and Tables of Content. .. 85Our upgrade kit lncludes64K RAM, a geniune PAL chip and Instruct ions 
DataStar Data entry and retrieval is yours ......... 175
for 1nstallallon. This ki t will upgrade your 64K Model 4 to 128K and 


allow the use of our MEMLINK program and the TRSDOS 6.x 
 ReportStar Report generator and file manipulator.... 150 
MEMDISK. Guaranteed 1 year lnfo Star The above two programs ................. 300 


dBASE II with Disk Tutorial.. ...................... 385

A BARGAIN AT ONLY $74 Model 4 CB.ASIC version 2.8 .......... . ...................... 85 

$64 Model 4P - No PAL TURBO PASCAL by Borland. This is the one........ 45 


ORDER INFORMATION 
Call now and your order will be shipped 1mmed1ately. We accept 

American Express. MasterCard and Visa plus we ship COD (cash or 

cashier's check only). Credit cards are not charged until your ord er os 

shipped. Add $4 shipping per item on orders within the 48 states. 

Su1tab1hty of the software 1s the respons1b1hty of the purchaser as 

there a re NO AEFUN OS. Defective items will be replaced upon their 

return. postpaid 
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P 0 Box 32027 
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Born to Run 
From Its Inception, C was developed as an unfettered and transportable language; one 

C program works unaltered on a number of computer systems. JOHN B. HARRELL Ill 

gives you the lowdown and describes Its structure and commands. 

T he babble of languages available 
for microcomputers makes it hard 

for a programmer to decide on something 
new. If you're not satisfied with Basic, As­
sembly. or Pascal. or if you're curious 
about other languages, 1encourage you to 
explore C. 

I'm not an expert in C. but I've reviewed 
three exceptional compilers and have 
gained a real fondness for the language. In 
this article. I'll introduce some of the con­
cepts that Jed me to accept C so readily. 

A History Leason 
C was developed as a system program­

ming language for the Unix operating sys­
tem on a PDP-11 minicomputer. The 
objective was to give the programmer 
power comparable to Assembly lan­
guage's without Assembly's tediousness. 
C was also designed to be portable among 
a variety of computer systems. The most 
outstanding example of its power and ver­
satility ls Unix itself: Some 90 percent of 
it is written in C. Unix would not be imple­
mented on so many computers had it 
been written in another language. 

You can best classify C as a medlum­
level language. Its sophisticated control 
structures and neat, compact notation are 
similar to those of PL-1. Pascal. and Algol. 
However. it lac ks many of those lan­
guages' features. such as string and data 
storage manipulation. and advanced in­
put and output faclllties. 

This weakness ls also C's greatest 
strength. It is relatively uncluttered yet 
has what you need to manipulate data. 
much as an assembler does. Thanks to C's 
minimal structure. a complier can gener­
ate highly efficient code. In fact. compliers 

on the market today produce better code 
than most programmers are capable of. 

First Words 
C ls a language of symbols. On first 

sight. a complex program is enough to 
make you swear you'll never C. Programs 
comprise functions, each of which per­
forms a unique task. Each program must 
have a main function. which is the first 
part of the code that executes. The stan­
dard first exampie ofa C program displays 
the phrase "hello, world": 

main( I 
{ 

prtntf("hcllo. world\n"): 

The MAIN( ) statement denotes the 
function the operating system wlll initial­
ize. The function body starts with a left 
brace and ends with a rtght brace. C uses 
shorthand notation; what could be easier 
than typing In {and} instead ofBegin and 
End, as you do In Pascal or Algol? 

The PRINTF statement ls a library 
function that instructs the computer to 
dis play the string on the standard output 
device. The \n character ls C notation for 
an end-of-line character (other common 
characters also have special C notations). 

Before I inove on to a more difficult ex­
ample. look at Figs. 1-3. Figure l lists C's 
reserved words. Figure 2 lists some com ­
mon functions a C complier includes in its 
standard library. These generally accepted 
Unix equivalents add all the required func­
tions to the language. Figure 3 descrtbes C's 
operators-the real power of the language. 
Using them. you can perform a complex 
operation in a single statement. 

In C. identifiers are composed of letters 

and numbers. You must make an identi­
fier's first character a letter. however. 

C is case-sensitive. For example. Iden.. 
tlfler "abc" differs from "ABC." You must 
put all reserved words in lowercase. It's 
convenient to type in all identifiers and re­
served words in lowercase, reserving up­
percase for symbolic constants in macros 
(I'll discuss this later). 

Learning to Type 
C supports several data types, which 

generally conform to the basic units of 
computer physical structure such as 
bytes. words. or double-words. 

The smallest unit of storage is "char," 
typically a byte long. It can hold one char­
acter. and will hold all members of the 
computer's character set. Characters can­
not have a negative value. 

The next unit of storage is an "int." or 
integer value. On a typical microcompu­
ter, this value is a 1'6-bit word. You can 
modify an int with "short" or " long" to 
denote decreased or increased precision 
(and storage allocation). 

You can also designate an integer value 
as unsigned. which makes the compiler 
treat the number without regard to sign. 
For example. a normal Integer value on 
the IBM PC will typically represent values 
from - 32.768 to 32,767. An unsigned in­
teger can assume values ofzero to 65.535. 

C also supports operations on floating-
point numbers such as 6.023 x 1023. Sin­
gle-precision numbers arc called "float" 
and double-precision values a re called 
"double." For many microcomputers . 
float values will have six to seven digits of 
precision and double values will have 
about 15 digits of precision. 

.
1
1 
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The ABC• of Storage 

The default storage class Is "auto­
matic": that Is. a program automatically 
allocates variables whenever It executes a 
function and removes them when the 

function ends. Automatic variables don't 
retain their values from one execution of 
the function to the next. 

You can also classify automatic vari­
ables as "register" variables, with some 
restrictions. This tells the compiler to gen-

auto entry short 
break extern slzeof 
case float static 
dmr for struct 
c·ontmm· goto switch 
drfault If typedef 
do Int union 
clouble long unsigned 
<'lsr register while 

return 

Ftgure J . C's reserved words. 

Name 

double atofkpl 
mt atol(C'pl 
long atol(C'p) 

ftoa(val .buf.prt"C. typeI 

Closc:(fd l 
fdO!>l'(s tream I 
oprn(fd) 
lopt·n (streaml 

reacl(ld. buf.bufslzc) 
wrt tc(fd. buf. bufslzt'I 

tn·acl( buf.slzc .cnt.str) 
fwntl'(buf.slze .ent.str) 

f~t·k(str.offsct.origtnl 

l'>'·ek(fd.offsct .origtnl 

J.!rlr(slrC'am) 
L(t·tchar() 

grts(s) 
l~t·ts(s.strC'am) 

10t·t l(fd.c·md.sttyl 

char • malloc(slzc) 
char • callodnclcm .slzc) 
prt11tl(fm1 .[a rg] ...) 
lprlntf(str.fmt .[arg]. ..) 

spri ntf(buf.f mt.[argJ ... I 

putr (c·.strc·a m) 
putd1ar( ) 

puts(str) 
lputs(str.strcam) 

SC'anf(lrnl( .pl rJ. I 
1...c.in f(s1 r.fmt(.p1r] .. ) 

~cant(buf.fml(.plr]...) 

char • strcat(s I .s2) 

strcmp(s I .,21 

l'har • strcpy(s l.s2) 
strlcn(s) 
<"har • mctcx(s.c ) 

touppt·r{c·J 
tolower{c·) 

DHcrtptloa 

String to double. Integer. or long Integer con­
vers.lon. 

Converts from double-precision number to 
char In a specified format type and precision. 
Close the file or device pointed to. 

Opens the file or device for Input and/or output. 

Unbuffered Input and output functions. 

Buffered binary Ille lnpuUoutpul. 

Reposition a stream or flit'. 


Get next character from an Input stream or 

stdln. 


Get a string terminated by a new Une charac­

ter from sdlln or specified stream . 


Set or determine the mode of the console. 


Dynamic memory allocation functions. 


format print output to stdout or the specified 

stream. 


Format print output to the specified buffer. 


Put a character to the specified stream or 

stdout. 


Put a character string to stdout or the spec!· 

fled stream. 


Scan stdln Input or the specified stream and 

convert text under format control. 


Scan buffer: convert text under format control. 


Concatenate two strings. 


Compare two strings and retu rn result. 


Copy string s2 to s l . 

Return string length. 

find first occurrence of character In string. 

Converts character c to the dt'Slgnated case. 


Figure 2. Portia/ list of C standard library functions. 

crate code that maintains these values In 
the computer's registers as long as possi­
ble.The program therefore executes faster 
by using the registers more efficiently. 

Sometimes you want variables to retain 
their last values from one function execu­
tion unW the next. You do this by declar­
ing the variables as "statlc"-the compi­
ler will reserve permanent space for them. 
This might speed up a program by reduc­
ing the overhead It takes to allocate and 
deallocate variables automatically. How­
ever. static variables can prevent the code 
from being reentrant and recursive. You 
need reentrantcode Ifyour program Is to be 
"burned" Into a read-only memory (ROM). 

Variables can also be "extern," or ex­
ternal, to the function declaring them: the 
current function block uses them but you 
define them In some other module. The 
extern attribute reserves no space In the 
module where you declare the variable as 
external. 

Control Structure• 
The most Important control feature In 

C la the block. a group of statements en­
closed ln braces { }. These statements 
(and declarations. too) become one logical 
statement. I'll use "statement" to mean a 
single statement or block. 

Probably the most common d ecision 
statement Is If.. .Elac. whichhas thesyntax 

If(expression) 
true-statement: 

elae 
falae-statement; 

where "else" ls optional. Ifthe result ofthe 
expression Is true (or nonzero). the pro­
gram executes "true-statement" : other­
wise. It executes "falsc·statcmcnt." 

Like Pascal, C executes a set of state­
ments until a condition Is met ln two 
ways: While and Do...while. The differ­
ence Is that a While statement tests the 
expression before executing. Do.. .while 
always executes the statement at least 
once. Their syntaxes are: 

while (expreaalon) 
statement; 

and: 

do 
statement: 

while (expreaalon): 

A closely related control statement ls 
For, which has the syntax: 

for (exprl ; expr2: expr31 
statement: 

The For statement evaluates cxprl as an 
Initializing expression for the loop. Then 
Itevaluates cxpr2 and tests It. Ifthat value 
Is true, the program executes the state­
ment. It next evaluates cxpr3 (normally 
the Incremental value for the loop) and re­
peats the cycle. 

C also provides a multipath decision 
statement. similar to Pascal's Case state­
m ent. called Switch. that evaluates an 
expression and tries to match It to one of 
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y Basic interpreter. C Trainer 
(see Program Listing 1). will 

The Figure summar izes th<' C con­
structs that C Trainer suppor ts. with 

by Daniel Zenzel Jr. 

A C Interpreter-
and seven simple programming 
examples-get you started with C. 

Write Away 

rors. the Interpreter wlll usually display 
an error message and stop. This means 
that all errors In a C program are fatal . 
At this point you should load you r C pro­
gram ba<'k mto Basic and correct the er­
ror. Some of the error messages a ren't 
the ocst. bu t you can easily modify the 
code to display what you want. 

A little lip: When an error stops the In­
terpre ter. the variable FPOS contains the 
relative byte in the sou rce program that 
was exe-1.'uting when the error occurred. 
Also. the strlng array CPROG$(J contains 
the entire C program. You can easily in-

give you an idea of what C Is all about 
withou t having to buy a C compiler. It's 
not very powerful , but It wlll run the C 
routines I provide. You can also write 
your own little C programs with It. 

You create your C source program In 
Basic or with a word processor. saving 
the program In ASCII format. In Basic. 
you produce left a nd right braces. re­
spectively . with the clear/shift/ < and 
clea r/shift/ > keys. and the backslash 
with the clear/slash combination. 

You can Include program comments. 
but be aware that they will strain the ca­
pabilities of C Trainer and Increase the 
amount of garbage collection . I find that 
programs without comments run 20 to 
30 percent faster than those with. 

Once you save your C program. run C 
Tra iner and e nter t he name of your 
source file. After C Tralner loads the pro­
gram. It automatically forces string gar­
bage eollectlon . If you don't want this. 
deletellne2480. You'Uavoldadelay. but 
for some programs you ' ll just postpone 
it unW some time during execution. 

Be patient when C Tralner executes a 
program. The Interpreter. since it Is in Ba­
sic. works slowly. It might even appear at 
times to hang up. Just give It a little extra 
time before hitting the break key. 

C Trainer only supports the Integer 
type. and not pointers. arrays. or user 
functions. It can only Interpret a MAINO 
procedure . I d id . however, Implement 
the standard library functions PRlNTF. 
PUTCHAR. and GETCHAR. so that you 
can have limited input and output from 
the C program. PRINTF allows the %d 
options to print Integers. and PUTCHAR 
requires an Integer argument. (For PUT­
CHAR. the a rgument Is t he number 
whose CHR$0 you want to print.) 

their required formats and restrlc llons. 
The sample programs in Program List­
ings 2- 8 give examples of the PRINTF 
and PUTCllAR/GETCHAR functions. 

As for arlthrncue. I lmplem entcd simple 
expressions only. This means that only 
simple asslgnment and addition. subtrac­
tion. multiplication . division. Incremen­
tation (I+ + J. and dccrementatlon (i - - J 
will work. This should be enough to at 
least get an idea of how C works. 

IfC Tralner encounters any syntax er-

For loops: for (varl = var2: varl < =var3; varl + + ) 
The com parison m ust be < = 
The initializer m ust be = 
The incremen t must be + + 
Nesting of For loops is not allowed 
You can have a While nested In 
A single statement or block is OK 

While loops: while (var OP var2) 
Comparisons OK are <, >. = = ,! = 
Var m ust be variable name 
Var2 can be either number or variable 
Single statements or blocks are OK 
While loops cannot be nested 
You can nest a For into a While 

If	...Else: If (varl OP var2) 
Com parisonsOKare < .> . = =,!= 
Var i must be variable name 
Var2 can be either number or variable 
S ingle statements or blocks are OK 
Ifsta temen ts cannot be nested 
You can use For or While in the If 

Arithmetic: var = varl OP var2; var3 + + , var3 - ­
OP is+ , -.t.• 
varl, var2 can be variable or numbers 
var. var3 must be variable name 

Figure. Supported C constructs. 
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Circle 401 on Reader Senllce card. 

ESSEmAL 

TRS-80 PRODUCTS 


SUPERMOD4 -­
The Model 4Super-enhancer. 

The one and only, world famous soft­
ware system charges any model 3 
DOS with dozens of advanced powers. 
Model 3 DOS users can now take full 
advantage ofall the Model 4's powers. 
80x24 screen, keyclick, print spooler, 
fast CPU speed (no disk errors!) and 
so much more. (And all using abso­
lutely no memory!) 
The toughest critics describe it best: 

Lon Andrews, Computer Shopper, 
April '85 assures: 

uDoes it work?? You bet!!" 

David Dalton, l:.Sy to IU61 • *••• 
<;.#-.! •••••SO Micro, .,,,.., ..... 

Sept. '85 raves: 0-tlw)H! ••••• 

uSUPERMOD4 is the best one I've seen." 
uOne ofSUPERMOD4's nicest features 
Is its print spooler. It's the only (spooler) 
I've seen that's both useful and easy to 
use." 
"SUPERMOD4 has become almost as 
essential to me as my DOS." 

Own the system users worldwide say 
they can't do without. Only $49.95! 

(4P owners: inquire, 

SUPERDISK ------. 
The Newdos/ 80 High-Power Ramdisk. 
The best. Use extra memory in your 
model 1,3 or 4 as a Superfast disk 
drive. The more memory you have, 
the larger the ramdisk. SUPERDISK 
accesses up to 1.5 megabytes of RAM, 
Is extremely easy to use and is very 
versatile. Perfect for database users, 
BBS operators... anyone who's ever 
waited for a disk drive. Only $49. 95 

SUPERMEM ---. 
Millions ofbytes of internal memory. 

Incredible! Expand up to 1.5 mega­
bytes in the models 1 and 3, 1 mega­
byte in the mode l 4. Dozens of popular 
programs now support this memory, 
including lntellitech's SUPERDISK. 
Even its price is incredible! 
Mem. board w/ 256K .... .... .... S269.95 

w 512K .. S310.95 wl768K..S351.95 w/ lmeg.. S392.95 

~- SUPERSPEED 
Increase your model 48 speed. 

Old model 4's can run 5Mhz instead of 
the present 3.3Mhz max. New 4's can 
run 6Mhz instead of 4Mhz. 
Old4 4p ..,,.slon .... S49.95 NNJ4 /4p ~nlun .... S79.95 

l·la rdware Is easy lo install. Specify computer 

model/ ve rsion . (old 4. new 4p etc.) 


I IC 
lntellitech Corporation 

21 Campbell Drive 

Dix Hills, New York 11746 


(516) 462-6970 

'"-•: •"' ~h'wMt! lot whrarf'. hMdwMf'·MM S3 """ • chrrlis or 
~ uutrn IC U O : 12 u.U• I• NVS r~ .did I•• • WtvW• bri!ln retn. 

dex Into this array to display the section 
you had a problem with by using direct 
!Jaslc commands . 

Finally. I've documented the source 
code. so you can modify It to suppon dif· 
ferent features.• 

You can write to Daniel Zenz.el Jr. a t 
P.O. Box 936. Berwick. PA 18603. 

Syatem Requirements '~' 

llodel• 4 and 1000 

64KRAll 
Basic 

Program Listing 1. C Trainer Interpreter. 

111 I -----------------------------------------------------------------------­
~~= CTrainer Daniel lenzel, Jr. Auguat, 1985; 
131 I 

141 ' Thia prograa will interpret a very aaall aubaet of the c Language , The 
11~• input for thia prograa ia a C prograa, created uain2 the atandard BASIC 

v editor, that waa aaved with the ASCII option (eave fnaae",a), Thia1 : 

171 ' interpreter ia by no aeana co11plete, or for that aatter, it doe a not 
181 • follow the B and R atandardization of c. 
191 ' 
211 ' Jta purpoae ia to aarely dftOOnatrate the uae of the c language aa an 
211 ' alternative to BASIC, and give one a chance to 'play' with c, in i ta 
221 ' ai.Jopleat fora . 
231 ' ------------------------------------------------------------------------- ­20 DIM CPROG$(1511) 1PUllCTJON.NAllB$(5),PUllCTJON. LOC•(S), VAR .llAllE$(2t),

VAR.Jll'l'\(2•1 
251 CLS1PRJNT1PRJNT"CTrainer - A 'C' - Language Interpreter By Daniel lenzel, Jr 
0 1PRINT 
J61 INPUT "Bnter Source Pile ..... >> "1CPllAllE$ 
271 GOSUB 2311 
281 PRINT "Interpreting Prograa •••• • 
291 • --- ----------- ------------------------------------------------------- ­
311 ' Thia code proceaeea global declaration• and function declarationa 
311 ' --------------------------------------------------------------------- - ­321 TOICBN.VALS•""1GOSUB 1821 
331 WHILB TOKBN.VAL$<> "11AI N" 
341 JP TOICEN.VAL$<> 0 INT0 TBEN 421 
351 WHILE TOICEN.VAL$<> "1" 
361 GOSUB 18211 GLOBAL.COUNT • GLOBAL.COUNT + 1 
371 VAR.NAllE$(GLOBAL , COONT)-TOKEN , VAL$ 
381 VAR , INT•(GLOBAL.COUNT) • I 
391 GOSUB 1821 
411 WBND 
411 GOTO 521 
421 IP DBLJM$ <> ·1· THEN PRJNT"Punction Dec laration Ezpected" 1STOP 
431 FUNCTION.COUNT • PUllCTJON. COUlft' + 1 
441 PUNCTJON.llAllB$(PUllCTION,COONT) • TOICBJl.VAL$ 
451 PUllCTION.LOC•(PUNCTION ,COONT) • PPOS-LEN(TOBEN.VAL$) 
461 WHILE TOBBJl.VAL$ <> 0 (• 1 GOSUB 1821 1 WEND 
471 BC••l 
481 WHILE (BC• <>I) 
491 GOSUB 1821 
511 JP TOICEN.VAL$•0 

( 
0 THEN BC••BC•+l ELSE JP TOKEN . VAL$•"}" TBEN BC••BC•-1 

SU WEND 
521 GOSUB 1821 
531 WEND 
541 I --------------------------------------------- ------------------------­
551 'At thia point, we abould be at the ayabol llAIN(), to start the prograa 
561 ' --------------------------------------------------------------- ------- ­
571 GOSUB 1821: GOSUB l8211GOSUB 1821 : get to the firat a tateeentI 

581 WHILE ('l'OllEN. VAL$<>")") 
591 GOSUB 18211 ' Get atateaent token 
611 JP TOICEN .VAL$•0 WHJLB" THEN GOSOB 3571 : GOTO 621 
611 IP TOICEN.VAL$•"PRJNTP" THEN GOSUB 651 ELSE IP TOICEN . VAL$•"PUTCHAR" THEN GO 
SOB 911 ELSE IP TOICEN, VAL$•"POR" THEN GOSUB 2581 ELSE IP TOKEN.VAL$•"JP0 THEN GO 
SUB 3141 ELSE IP TOICEN.VALS•"INT" TBEN GOSUB 1211 ELSE IP TOBEN,TYP•l THEN GOSUB 
HO 

621 WEND 
631 PRJNT1PRJNT 1PRJNT "CTrainer - Done• 
60 END 

651 ' ---------- ------------------------------------------------------------- ­
661 ' Routine to handle the printf atateaent. On entry, fpoa will point to 
671 ' the l eft paren of the function call. 
681 • --------------------------------- - - ----------------------- - ----- --- - --- ­
691 WHILE CPROG$(PPOS)< >"(" 1PPOS•PPOS+l 1WBND 
711 WHILE (CPROG$(PPOS)<>CHR$(34)): PPOS • PPOS + 11N!ND1 PPOS • PPOS + 1 
711 8$•"" 1 WHILE (CPROG$(PPOS) <>CBR$(34) )1 JP CPROG$(PPOS) <> " \ " THEN B$ • 8$ 
+ CPROG$(PPOS)1PPOS • PPOS + 1 1 GOTO 741 

721 PPOS • PPOS + 11 JP CPROG$(PPOS) • •n• THEN B$ • B$+cHR$(13) 1 PPOS • PPOS + 

1 : GOTO 741 ELSE JP CPROG$(PPOS) • • t • THEN B$•8$+cHRS(9): PPOS • PPOS + 1 1 GO 

TO 741 

731 JP CPROG$(PPOS) • •a• THEN PPOS • PPOS + 3 

741 WEND 

751 IF CPROG$(PPOS)• CHR$(34) THEN PPOS • PPOS + 1 

761 CD••INSTR(B$,"•d") 

771 WHILE CD•<> I I GOSOB 1821 1 GOSUB 1821 I ' get co... and identifier 

781 IP TOICEN.TYP <>l THEN PRINT "Printf Syntax Error"1STOP 

791 CL•-TEKPVAR.COONT-HOLOBAL.COONT1WHILE VAR,llAJIE$(CL•l <>TOICEN.VAL$1 CL••CL•-1 

1 WEND 
811 B$ • LBFT$(B$,CD•-l)+STR$(VAR.INT\ (CL•))+RIGHT$(B$,LEN(B$)-CO•-ll 
811 CD••IllSTR(B$,"•d")
821 N&ND 
831 GOSUB 1821 : ' conaUJM the cloaing paren
80 PRINT 8$1 

Usttng I ronlfnued on p . 130 

I 
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the following constant values. If It finds a 
match. the program executes the s tate­
ment associated with this constant. The 
following e xample demonstrates the 
Switch statement: 

switch (lnput_ch) { 
case "A': statement-I : 

break: 
case 'B': statement-2: 

break: 
default: statement-3: 

Switch evaluates the integer expression 
ln parentheses and tries to match It to one 
of the values Indicated ln the case labels. 
IfIt finds a match. the program continues 
with the statement associated with that 
case label. If lt doesn't find a match , the 
statement associated with the default la­
bel executes. 

The Break statement shunts program 
execution to the end of the block. Unlike 
other similar Implementations. the switch 
program flow begins executing on the first 
match and the program wlll continue un­
impeded to the end of the block. You use 
the Break statement to force execution of 
only thoec statements associated with the 
selected case label. 

While Break forces the program Imme­
diately to exit the program control block 
containing It, this might not be what you 
want. To skip the remaining statem ents ln 
the block but continue with the loop until 
the conditions for termination arc satis­
fied, use the Continue statement. 

Since C Is a structured language. you 
can write most programs without GOTO 
statements. but C's GOTO label statement 
Is there when you need It. 

CID Action 
Now for some simple programs. My first 

example uses a standard library func tion 
to copy all data from the keyboard to the 
screen: 

main( I 
{ 

Int c: 
while ( (c • getchar1JJ I • · I ) 

putchar1cl: 

Note the expression in the While state­
ment. The program gets a character, as­
signs lt to the variable c , and tests the result 
to ace if the program detected an end-of-file 
( - 1) indicator. If not, the program sends 
the character to the standard output de­
vice using the PUTCHAR function. 

This ls an example ofthe shorthand no­
tation C allows . Why would this program 
be useful? MS-DOS s upports command­
llnc redirection of console input and out­
put from and to other devices or files. If 
your DOS doesn't support this feature , 
m ost run-time packages s upplied with 
commercial C compliers do support lt. 
You could use this simple routine, for ex­
ample, to copy a file to the video or prtnter . 

Now look at the more complex example 
ln Program Listing l , Count. This brtcf 

Operator 

[ ] 
> 

( ) 

& 

"' 
~ 1 

(typt>l 

si7.Nlf 

I 
% 

+ 

< < 
> > 

< 

> 

< = 

> = 


1 = 

& 

&& 

11 

Deacrlptlon 

Array subscrlpt111~. 


lkkrence to a s tructu re clement using a pointer. 

Reference to a s tructu re element by structure name. 

Function calls. 


Unary • used as a pointer reference. 

Unary & usC'd as an addn.
-ss reference. 
Unary nq~atlon (two·s complement). 
Unary logical negation (! expr yields 1 If cxpr ls false and 0 If true). 
Unary "'yields a onc·s complement of its operand. 
lncn ·ment operator. If used before the operand, It ls incremented 
before use: if used after it. it Is incremented after use. 
De<·rt>nwnt operator. If used before the operand, It Is decremented 
befor(' UM': if usc:-d aftc:-r it . II is dc:-crcmented after use. 
Cast 01><'rator. Used to forct> tht> conversion of Its operand to the 
spc<'tfkd data type. 
Returns the size of the operand In bytes. 

Multiplication: a • b. 

Division: a I b . 

Modulus: a % h yit'lds the remainder of dividing b Into a . 


Addition: a + b. 

Subtraction: a - b. 


Left shift. a < < b shifts a left by b bits. 

mght shift: a > > b shifts a right by b bits. 


Tests for a < band returns truth va lue. 

T1·M~ for a > b and returns truth value. 

Tests for a < = band returns truth value. 

Tests for a > = band returns truth value. 


Tests for a = band returns truth value. 

Tests for a < > band returns truth value. 


Bitwise And operator: a & b . 


Bitwise' Excluslvt· Or operator: a• b . 


Bitwise IndusivC' Or operator: a I b. 

Logical And operator: a && b. l..cft·to-rlght evaluation Is guaranteed 
and t he sccond operand ls not evaluated If lhe first operand Is false. 

Logil'al Or operator: a 11 b . Left-to-right evaluation Is guaranteed 
and the second operand Is not evaluated If the first operand ls true. 

c I ?c2:C'3 	 Conditional operator: If expression e 1 Is true lhen lhe result Is 
expression c2 else lhc result Is expression e3. 

Exprt'ssion assignment operator: a = b. 
+ = This and th t> following operators perform assignment of lhe expres­

sion following them to lhe left-hand value after performing the op­
• = eratlon designated. For example: a op "' b ls equivalen t to wrtllng 
I = tht' t'Xprt>sslon as a = a op b. 
%= 
<<= 
>>= 
& = 

Two or more cxprt"ssions separated by the comma arc evaluated 
lf'ft-to-nght and tht> rt>Sult of the overall expression ls the evaluauon 
of tht> rlght ·most subexpression. 

Note: The operators are grouped In descending order ofprecedence. Opera­
tors hmJ<> equal precedence within their group. 

F'lgure 3. C's operators. 
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program will read from the standard Input 
until It detects an end-of-file marker 
(EOF). As It reads. It counts characters. 
words. and lines In the text. When It finds 
the EOF. It displays these totals. 

The statements beginning with the # 
character are called preprocessor state­
ments and direct the compiler to perform 
specific actions. 

The #define statement defines a macro 
for the compiler that you can use later by 
referring to that name: In this case. EOF 
means - 1 In the program. These macros 
can be powerful and can include parame­
ters for substitution Into the definition. 

The following example of a macro defi­
nition produces a function that yields the 
maximum value of two numbers: 

#define MAX(A.B) ( (Al > (Bl? (A) : (B) ) 

This expression uses what's called a ter­
nary or conditional operator (exprl ? 
expr2 : expr3). It first evaluates exprl; lf 
this expreaslon Is true. the result Is expr2: 
otherwise. the result Is expr3. I'll return to 
this later. 

Next In Listing l comes the header 
main( ) Identifying this as the main pro­
gram. then declaration of variables. The 
counters ofcharacters. words. and linesare 
Integers; lfyou run this on an excepttonally 
large file (greater than 32KJ. you should de­
clare them as long Integer variables. 

The While loop contains the heart of the 
program. The expression c • getchar( ) 
reads the next character from the standard 
Inputand assigns Its value to the variable c . 
Then, the program checks the character for 
an EOF. If It finds one. GETCHAR returns a 
value of - 1; otherwise GETCHAR returns 
the character value. This Is the reason for 
declaring c as an Integer value- a char 
variable Is 8 bits and can hold only 256 

values, provtdlng no way to distinguish 
EOF from one of the characters. 

When the program reads a character. It 
Increments the charac ter counter 
[ + + nc]. When It finds an EOF character. 
It Increments the number of lines [ + + nl]. 

Next. the program checks the character 
for " white space" characters; that Is. 
blanks, tabs. and end-of-line characters 
(EOLsJ. The logical operator 11 (logical or) 
connects logical tests. 

C evaluates expressions containing 11 
from left to right and ends the evaluation 
when an expression Is true. Similarly. the 
logtcal operator && (logtcal and) proceeds 
from left to right and ends when Itevaluates 
a false expression. This differs from lan­
guages such as Pa8cal or Fortran. which 
evaluate the entire expression each time It 
executes before determining Its truth value. 
For example. the Paacal statement: 

IF x < > 0 AND ( l/X) > 3 THEN statement: 

will always abort on a divide-by-zero error 
lfX Is zero. A similar statement using the 
C operators will not abort. 

Ifthe program finds a white space char­
acter. It sets the flag variable " lnword" to 
false. Indicating that the program Is cur­
rently not in a word. If It finds another 
character and lnword Is false. then the 
program sets lnword true to reflect the 
start of a word and Increments the num­
ber of words ( + + nw]. 

The last part of the program uses the 
library routine PRlNTF to display its sum­
mary. This Information outputs to the file 
"stdout," for which the default device Is 
the system console or video display. 

Functlonlng 
The examples I've given so far don't tax 

the power of C. Now I'll Introduce some 

f>roqram l."11119 I C.:011111 (from The C Prof.tramming Language} 

/ • 
Th i s exarrple progra~ 1s t a ken fr om The C Prog ra11111ing Language by 
Bri an w. i~rnighan and Dennis M. Ritchie , page 1 8 

t def ine YES l 
tdefine NO e 
t define EOr - 1 

rrain ( l , . coun t li ne s , words , and chars in the input • / 
( 

int c: , n.;. , nw , nc, tnwo rd: 

inword • NO; 
nl 	• nw ~ n~ ~ 81 
wh ile ( (c • getchar () l I • EOP) 


++nc ; 

H (c •• ' \ n ' l 


++n l; 
if 	( ( c •• ' 'l 11 (c ' \ n') II (c •= ' \ t 'l l 


1nword NO;
c 

e l se 

1 f ( inword •• NO) 


inword • ¥ES; 

ttnw; 

I 
p r1 ntf( " \d \d \d\ n ", nl , nw , nc)1 

t:nd 

A.I,-- n .--- .........-# • "-DC
AA.., 04""i 
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more advanced features, starting with 
functions. 

In most other languages, functions arc 
separate entitles of code that perform 
some calculations and return a single 
value. In C, functions describe logical 
blocks of code that perform a related task. 
Functions may or may not return a value; 
they combine the capabilities of Pascal's 
functions and procedures. 

Unlike Pascal. C lets you declare func­
tions ln any order within a program mod­
ule. What's more . you can write and 
compile functions separately. C cncour· 
ages you to subdivide your code Into logi­
cal blocks and to build on these blocks. 

Previously. 1defined a macro to return 
the maximum of two numbers (look back 
at It for a moment). One side-effect ofusing 
macros Is that the expressions are reeval­
uated for each repetition of the parameter 
In the substitution string. In the example 
above, the complier evaluates twice the 
expression you substituted for A and B. 

If you need a maximum value function 
extensively. defining MAX as follows 
might be much more efficient: 

Int max(a.bJ 

tnta.b: 

I 

return ( (a>b)? a : b ): 

This function evaluates only Integer pa­
rameters. while the macroevaluatesa max­
imum value for any type ofdata you supply 
as parameters. You gain efficiency because 
the compiler generates code to evaluate all 
parameters prior to calling the function­
the function has to work with only a single 
numerical value for each parameter. 

Another benefit ofC Is Its excellent han· 
dllng of pointers. variables that contain 
the address of another variable. thereby 
pointing to the variable. You can use the 
unary operator • to denote the next oper­
and as the address ofa specific type ofdata 
Item you want to manipulate. The unary 
operator & Instructs the complier to use 
the operand's address instead of its value. 
For example. you could declare ptr as a 
pointer to a float (float •ptrl and pl as a 
real variable (float pl). then write: 

ptr - &pl: 
•ptr - 3. 14159: 

The first statement assigns the variable 
pl's ~ to the pointer varlablc. so the 
second lditte~ut Is the same as writing 
pl • 3.14159. lfyou're confused. my next 
example should help clarify things. 

Arrays arc closely related to pointers. In 
fact. ln most cases you can use them In­
terchangeably. Any array operation you 
can do with subscripting can also be done 
with pointers. 

You define arrays as In most other Jan. 
guages. The statement Int numbers(lOOJ 
defines an array of 100 consecutive Inte­
ger values that you access via subscript 
values from zero through 99. Note that the 
Index value begins at zero so the highest 

http:max(a.bJ
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value Is one less than the maximum di­
mension value. C also supports multldi­
mensloned arrays. but you soon learn that 
you can better write these expressions as 
arrays of pointers. 

I don't want to spend too much time on 
pointers and arrays. but I'll demonstrate 
some of their power In a more detalled ex­
ample (sorry. this one doesn't work with 
the C Interpreter accompanying this arti­
cle {see p. 41 )}. 

Searching Questions 
Program Listing 2. Find. finds a specified 

string In a text file. It Interrogates the com­
mand line for parameters and a string to 
search for. Then It scans Input read from 
the standard Input file (stdln). searching for 
the text strtng. The optional parameters 
can specify whether the program displays 
lines containing the string and whether It 
displays corresponding line numbers 
along with the text. The command syntax 
Is FIND [ - x] [ - n] string, where the x and 
n parameters are optional and "string" 
represents any string not containing 
blanks or other delimiters. 

The first statement defines the maxi­
mum number of characters you can put 
on any one line. It uses the preprocessor 
control statement #define to establish the 
symbolic name MAXLINE with the proper 
buffer size. 

The main program declaration-main 
(argc.argv)-tells the complier that you 
want to Interrogate the command line pa­
rameters. The variable argc provides a 
count ofparameters on the command line. 
Including the command name. The vart­
able argv Is an array of pointers. each cor­
responding to the starting character of 
each command string. Note that you must 
declare these two vartables just after the 
main program header. 

The next statement declares the line 
buffer and a pointer to a character. The 
program also declares variables for the 
line counter and for flags to determine 
whether to display lines containing the 
string and their line numbers. 

The first While loop scans the com-· 
mand line arguments for the x and n pa­
rameters. The first part. - - argc > O. 
tells the While loop to look at parameters 
while the parameter count Is greater than 
zero. The - - operator decrements the 
counter before testing It. 

The second part of the While clause 
tests the first character of the parameter 
for a leading minus sign. which Is required 
to identify the parameters. The expres­
sion (• + + argv)[OJ "' = · - · requires de­
tailed explanation. Argv Is an array of 
pointers to character strings. The first 
pointer Is for the command name In some 
systems. The • + + argv says to Increment 
to the next pointer and then use that 
value. You need parentheses around this 
expression because of the evaluation 
priority of the operators • and + + . The 
[OJ looks at the parameter's first character. 
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and the remaining part of the test com­
pares this parameter to a minus sign. 

The program lets you specify the two 
parameters separately or In one command 
switch (e.g . , - nx). The For statement 
scans the remaining characters on the se­
lected parameter for valid switch options. 
The Switch statement checks the options 
and sets the appropriate flags or displays 
an error message If the option is Invalid. 

When the While loop Is completed. argc 
should equal I . signifying that only the 
String parameter remains. The Ifstatement 
checks for a string present and prtnts an 
error message and exits if it is not. 

The Else clause for this If statement Is 
the heart of the program. It gets a line. 
checks for the string. performs the desig­
nated func tions, and continues until there 
are no more lines In the input stream. 

Two func tions. Index and GETLINE. do 
these tasks. The Index function searches 
the line buffer for the string. If the strtng Is 
found, Index returns an Integer represent­
ing the starting position In the buffer. If 
the string isn't found . Index re turns a - I 
(this Is a normal C func tion exit showing 
that the desired function was not done). 

GETLINE reads characters from the in­
put file and examines them for an end-<>f­
line character. !flt doesn't find an EOL. the 
program Inserts the c haracter Into the 
buffer up to the limit specified. If It finds an 
EOL, It terminates the buffer as a normal C 
strtng (with a zero byte '\0') and returns 
with the actual length of the line. If no line 
is avallable. GETLINE returns a zero value. 

Index handles the string and line buff­
ers as character arrays. Note that the func­
tion declaration of the two arrays doesn't 
have to specify the size of the array; It 
merely tells the complier that the two vari­
ables represent character arrays . 

The first For loop Initializes the line 
buffer index " I" and tests the charac ter 
element S{i] for nonzero. This means the 
program hasn't reac he d the end of the 
buffer. The statement part of this For loop 
Is a block consisting of another For state­
ment and a completion test. 

This For loop contains an expression 
with the comma operator as the Initializ­
ing expression U•I. k •OJ, which executes 
once. The loop test consists of two parts: 
a test to see if t(k] is zero (end of search 
strtng) followed by a comparison of the 
buffer to the strtng [sUJ • • ijk]] . 

The last part of the statement consists 
of two expressions separated by another 
comma forming the Increments for the ar­
ray indexes. Since the For statement 
expressions do all the work. no further ac­
tion is required and the semicolon signi­
fies a null statement. 

When the program exits from the For 
statement. one or both c onditions are 
true : The search s t ring has be en ex ­
hausted or the string does not match . The 
If statement tests for a string match and 
returns an approprtate result. 

That's how you do it with arrays. Now 
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Unions can exist within structures and 
structures may be In unions. You refer· 
ence unions using the same operators as 
for structures. 

Bow Fa•t I• C? 
I Included one last programming ex­

ample as a test of C's performance. Pro­
gram Listing 3, Sieve, contains source 
listings In Basic, Pascal. and C for the 
Sieve of Eratosthenes prime number gen· 
erator, which has become the de rtgueur 
benchmark test. I ran these tests with 
compilers for Basic, Pascal, and C on a 
Model 4P and a Tandy 2000. Figure 4 
shows the results. 

Choo•lni a Compiler 
The compiler Is the most Important 

part of any C language software package. 
Compilers usually generate Assembly­
language output that you must assemble. 
You should get one that generates native 
Assembly language using standard mne· 
monlcs Ifyou want to modify your Assem· 
bly code. 

For example, Aztec's package gener· 
ates code In standard assembler format: 
you can't use It with Microsoft's assem­
bler but Manx's assembler really Is better 
anyway. Your compiler must be able to 
handle the language as defined In The C 
Programming Language by Brian W. Ker· 
ntghan and Dennis M. Ritchie (Prentiss· 
Hall , $19.95). lfyou're Interested In C. you 
must have a copy of this book. 

Your compiler also must support full 
preprocessor macro definitions and con­
ditional compilation controls If you're 
going to easily port your software from 
one computer to another. 

Aztec C prides Itself on just this type of 
support. I have moved programs written 
for the Model 4 to the Tandy 2000 and IBM 
PC with relative ease. 

Other s upport software Is vital also. This 
Includes the library support. A full Unix· 
like library Is essential. Of the compilers I 
have seen. Aztec Is best In this area. Unix­
style utilities are also necessary. Make Is a 
utility that updates complex modular pro­
grams by recognizing modules that need 
recompiling. compiling them. and linking 
them together. A source level debugging 
tool helps find those kinky problems that 
occur from time to time. Another needed 
tool ls a library manager so you can make 
your own libraries of compiled functions 
or update existing ones. 

On the IBM PC and other 16-blt com· 
puters. the compiler should be able to 
handle all combinations of memory 
models. This means that you s hould be 
able to select code space less than or 
greater than 64K. Similarly, you should 
be able to use more than 64K ofdata space 
or limit yourself to the smaller configura­
tion. Not all 16-blt compilers support this. 

And Finally 
C Isn't for everyone. It Is not a panacea 

for programming problems. You can do are relatively long and can significantly 

most simple programming tasks In Basic, slow program development. 

and C Is more difficult to use than many Why, then, ls C so popular? It Is out· 

languages. As Fig. 4 shows, compile times standing for software development. The 


lliflng 3 ronrlnued 

98 FOR J • 0 TO 8199 

188 IF NOT PLAGS(J) THEN GOTO 170 

119 PRIM E • J + J + 3 

129 PRINT PRIME ,
1 

139 POR K • J+PRIME TO 8198 STEP PRIME 

140 FLAGS{K) • 8 

158 NEXT 

160 COUNT • COUNT + 1 

179 NEXT 

180 NEXT 

190 PRINT COUNT1 " primes. • 


(bl 	 program s ieve (ou tput)1 

const 

size • 8198; 

sizel • 8191; 


var 

i, prime , k , count, iter : integer ; 

flags : array(9 .. sizel ) of boolean1 


begin 

write('l9 iterations: ' )1 

for i te r :• 1 to 19 do 


begin 

count :• 9; 

for i :• 9 t o size do 


flags(i) :• true1 

for i :• 9 t o size do 


if flags(i) then 

begin 

prime :• i + i + 3 ; 
write {prime: 8) : 
k :• i + prime; 
while (k <• size) do 

begin 
flags(k] :• false; 
k :• k + prime1 

end; 

count :• count + 11 


end ; 

end; 


writeln(count,' primes .')1 

end. 


~) 	 / * Benchmark */ 

tinclude <stdio.h> 

tdefine SIZE 8190 / * size of the number array */ 

tdef ine SIZEl 8191 / * SIZE + l */ 

tdef ine NTIHES 19 / * number of times t o execute loop */ 

tdefine TRUE 1 

tdefine PAI.SE 9 


char f lag(SIZEl]; 

main{) / * compute primes using the Sieve of Er atosthenes */ 
{ 


regis t e r in t i , j , k, count , prime; 

printf{"\d iterations: ", NTIHES); 

fo r (i • l; i <• NTIMES; i++ ) 

{ 


count • 91 

for ( j • 0; j <• SIZE; j++) 


flag ( j I • TRUE; 

for (j • 0; j <• SIZE; j++) 

{ 


if (flag[j)) 

I 


prime • j + J + 3; 

/ * p r intf (" \d •, prime); */ 

fo r (k • j +prime; k <= SIZE; k +• prime) 


flag (k ] • FALSE; / * discard multiples */ 
coun t++; 

) 
printf( "\d p r imes . \n ", count); 

ex1t(8); 


End 
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Unions can exist within structures and 
structures may be In unions. You refer­
ence unions using the same operators as 
for structures. 

BowFutl•C? 
I Included one last programming ex­

ample as a test of C's performance. Pro­
gram Listing 3, Sieve. contains source 
listings In Basic. Pascal. and C for the 
Sieve of Eratosthenes prime number gen­
erator. which has become the de rtgueur 
benchmark test. I ran these tests with 
compliers for Basic. Pascal. and C on a 
Model 4P and a Tandy 2000. Figure 4 
shows the results. 

Choo•ing a Compiler 
The complier is the most important 

part of any C language software pac.kagc. 
Compliers usually generate A88cmbly­
language output that you must ll88Cmblc. 
You should get one that generates native 
A88cmbly language using standard mne­
monics Ifyou want to modify your A88Cm­
bly code. 

For example. Aztec's package gener­
ates code in standard assembler format; 
you can't use it with Mlcroeoft's ll88Cm­
bler but Manx's a88Cmbler really Is better 
anyway. Your compiler must be able to 
handle the language as defined ln The C 
Programming Language byBrian W. Ker­
nighan and Dennis M. Ritchie (Prcntiss­
Hall. 119.95). lfyou'rc interested In C. you 
must have a copy of this book. 

Your compiler alao must support full 
prcprocC880r macro definitions and con­
ditional compilation controls if you're 
going to easily port your software from 
one computer to another. 

Aztec C prides itself on just this type of 
support. I have moved programs written 
for the Model 4 to the Tandy 2000 and IBM 
PC with relative case. 

Other support software Is vital also. This 
Includes the library support. A full Unix­
llkc library ts essential. Of the compilers I 
have seen. Aztec Is best In this area. Unix­
style utilities arc also necessary. Make ts a 
utility that updates complex modular pro­
grams by recognizing modules that need 
recompiling. complllng them, and linking 
them together. A source level debugging 
tool helps find those kinky problems that 
occur from time to time. Another needed 
tool ls a library manager so you can make 
your own libraries of compiled functions 
or update existing ones. 

On the IBM PC and other 16-bit com­
puters. the compiler should be able to 
handle all combinations of memory 
models. This means that you should be 
able to select code space less than or 
greater than 64K. Similarly. you should 
be able to use more than 64K ofdata space 
or limit yoUJ"llClf to the smaller configura­
tion. Not all 16-blt compilers support this. 

And Finally 
C Isn't for everyone. It Is not a panacea 

for programmtng problems. You can do arc relatively long and can significantly 

most simple programming tasks In Basic. slow program development. 

and C ts more difficult to use than many Why, then. Is C so poputar? It Is out­

languages. AB Fig. 4 shows, compile times standing for software development. The 


Usrtng 3 continued 

99 FOR J = 9 TO 8198 
190 IF NOT FLAGS(J) THEN GOTO 179 

119 PRIME • J + J + 3 

120 ' PRINT PRIME, 

139 FOR K • J+PRIME TO 8190 STEP PRIME 

140 FLAGS(K) • 9 

150 NEXT 

160 COUNT • COUNT + l 

170 NEXT 

189 NEXT 

199 PRINT COUNT 1" primes ." 


(b) 	 program sieve(output); 

const 
size 8199; 

sizel • 81911 


var 

i, prime , k, count , i te r : integer;

f lags : array[9 •• sizel] of boolean1 


begin 

write('l9 iterations: ')1 

for i ter :• l to 10 do 


begin 

count :• 91 

for i :• 9 to size do 


flagslil : • true; 

for i :• 9 to size do 


if flags(i] then 

begin 

prime : • i + i + 3; 
write(prime:8) ; 
k : • i + prime; 
while (k <• size ) do 

begin 
flags[k} :• false; 
k : • k + prime 1 


end; 

count : • coun t + 11 


end1 

end ; 


writeln(count , ' primes. ' ); 

end . 


(c) 	 / • Benchmark • / 

tinclude <stdio.h> 

t def ine SIZE 8199 / • size of the nulllber array • / 

t def i ne SIZE! 8191 / • SIZE + l • / 

tdefine NTIMES 18 / • number of times to execute loop • / 

tdef ine TRUE l 

tdefine FALSE 9 


char flag(SIZEl]; 

main( ) / • compute primes using the Sieve of Eratosthenes • / 
{ 


register int i, j , k, count , prime ; 

printf ("\d iterat ions : ",NTIMES); 

for (i • l; i <• NTIMES; i++) 

{ 


count z e1 

for (j • 9; j <• SIZE1 ) ++ )


flag ( j } • TRUE ; 

for (j • 9; J <• SIZE; j++) 

{ 


if (flag (J J) 
{ 

p r i me • j + j + 3 ; 
/ • printf(" \d •,prime); • / 
for (k • j+prime ; k <• SIZE; k +• prime) 

flag[k] • FALSE; / • discard mu l tiples • / 
count++; 

J 
printf("\d primes. \ n" , count);

exit (0); 


End 
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Baale 
c Pascal Interpreter Compiler 

Model 414P 

Sourrc file slze 836 8 11 344 344 
Ext.'<'utlon file size 8.785 19.076 21.927 33.092 
Source time (sec) 123 62 NIA 179 
ExccuUon time (sec) 27 I 175 945 20.3 

Tandy 2000 

Source file size 896 896 384 384 
Excc ullon file size 3.942 27. 148 52.672 23,248 
Source time (sec) 62 84 NIA 67 
Ex{'('utlon lime (sec) 33 4.2 569 6 .0 

The code stze listed for the Baste lnterpreter Includes the slze of the Interpreter Itself. 
The compllatlon limes listed Include the llme required to assemble. Link. and/or conuert 
rhe source code Into a s1and--0lone program. 

Model414P 	TRSDOS 00 02.00 Disk Operating System 

Microsoft BASIC Interpreter 0 1.01 .00 

Microsoft BASCOM Compller uerston S.35 

Manx Aztec·C80 Verslon 1.068 

TRS-80 (Alcor} Pascal 02.00.00. 


Tandy 2000· MS.DOS Disk OperatLng System Version 02.1 I .02 

MLC'rosofl BASIC Interpreter 0 1.03 00 

Mlcrosofl BASCOM Compller Version S.50 

\fanx AztPC·C86c Version 3 20C 

'111crosoft PASCAL Version 3 13 


F'lgure 4. Sieve of Eratosthenes comparts-On. 

biggest cost factor In developing software 
Is the time required to design, write, and 
debug the code. If you can reduce any of 
these factors, your profit will Increase. C 
docs this In a major way. since It makes 
coding routines In Assembly language (a 
lengthy process) virtually unnecessary. 

Other Important factors In software de­
sign arc overall size and speed. As you can 
sec from the simple example In Fig. 4. the 
code a good C compiler produces Is far 
smaller than that of other compilers for 
microcomputers. Also, C's compiled code 
executes as fast as. and often faster than, 
that of other compilers. 

If you're Interested In programming ap­
plications software and want to exploit your 
computer fully, you must have a compiler. 
C lets you run your software on the widest 
possible variety of systems, and I highly 
recommend that you Investigate It. • 

John B . Harrell ll1 wrttes about pro­
gramming and edits Spreadsheet Beat. 
You can contact him c/o 80 Micro, 80 
Pine St.. Peterborough. NH 03458. 

SUPERTAX'" Get Supertax now and 
relax on April 15th 

Over 100,000 1984 Tax Returns Prepared by SUPERTAX* 
Use SUPERTAX personal income tax programs to calculate your tax liability now and have plenty of 
time to make year-end investment decisions 10 improve your position. SUPERTAX was developed 
by a practicmg CPA with a Masters degree 1n tax accounting. Highly acclaimed by tax pros. CPA's 
and tax preparers. SUPERTAX 1s easy to understand and a pleasure to work with. Available for 
TRS-80 (2 drives), Apple II ~, IBM-PC, and Sanyo MBC·550 Series. 

• SUPERTAX s fully screen-prompted and includes • SUPERTAX DATA can be stored on a d1skene 

a manual loaded w th valuable tax mformat1on. • SUPERTAX updates are available at 50% 

1nstruct1on and guidance discount to registered SUPERTAX users. 


• SUPERTAX instantly recalculates your entire return • SUPERTAX IS tax deductible and output 
when you change any item quality rivals best service bureaus. 

• SUPERTAX pnnts directly on IRS forms ·Est based on survey of 1984 SUPERTAX users 

FOR TAX PLANNING FOR RETURN PREPARATION FOR ,. 
Using either screen OI printer output SUPER­ SUPEATAX fBl.tilS THE INCOME TAX DEPRECIATION ' 
TAX generates clear and concose summanes ol RETURN.SUPERTAX prints page I, page 2 CALCULATION 

Page 1 and 2 and Schedule A ot FORM 1040 o1 the FORM 1040, Schedules A. B. CD. E.G. SUPERTAX also includes 

allowmg you 10 see at a glance and to quickly SE and w ol the FORM I 040 as well as a stand alone deprecoatl()(I 

oomptehend your t8'C snuatl()(I This program FORMS 3468 (investment credit) end 625 1 program which cak:ulates 

{Alt Mon Tex) on standard IRS government and pnnts your depreciatl()(I also pnnts an OVERALL SUMMARY ol the 
forms 0< on blank computer paper for use w11h schedule usirig both the old rules return show•'lQ Ad1us1ed Gross Income. 
transparencies. Any item of input can be and the ne"" ACAS rules. Output from Itemized Deductions Taxable Income Regular changed In seconds and the entire return is the depreciation program IS designed to Tax and Payment Due °' Refund-all of Which automatically recalculated to instantly reflect serve as a supplement to IRS FORM are calculated by the program SUPERTAX also the change. 	 4562calculates the moving expense deductl()(I 


investment cred•t. taxable capita gains pohtocal 
 TRS-80. Apple II + IBM·PC end Sanyo are 
and child care credits medical 1m1tatl0fls and trademarks of Tandy Corp.. Apple
much more Input .s fast and easy and changes Computer, Inc.. fn temat1onaf Business 
can bo made 1n S6COnds This program actually Complete $ 14 Machines and Sanyo Business Systems 
makes tax plar"n ng a t>roeze Corp respectively 1985 Edition 9 
TO ORDER Send Check or Money Order to ROCKWARE DATA CORP. 

PO. Box 365, Plano, TX 75074, or call 214-596-0588. VISA and MasterCard 


Rockware Data Corpora t ion accepted. Add $3.00 shipping on all orders. TX residents add sales tax. 
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Powerful Programming Tools 

At Bargain Prices 


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

C compiler 
fo r the model 1 or 3 using 


TRSDOS, LDOS, NEWDOS, 

DOSPLUS, or MULTIDOS; 


includes full screen text editor and 

advanced development package 


List Price~ 


Sale Price $89.95 


r------------------~ 

Multi-Basic compiler 
fo r the model I or 3, or 4 using 

TRSDOS, LDOS, NEWDOS, 

DOSPLUS, or MULTIDOS; 


includes fu ll screen text editor and 

advanced development package 


List Price .m&.00 

Sale Price $89.95 


This is a full K & R standard implementation of 
C that includes a Unix compatible function 
library. The package also includes a 450 page 
manual with a tutorial on using the C language. 
lf you've been wanting to learn C, this is the 
package you need . 

Features Include 

char 8 bits initializers 
short 8 bits typedef 
int 16 bits static 
unsigned 16 bits auto 
long 32 bits extern 
float 32 bits struct / bit fields 
double 64 bits union 

Execution speed on the Model 3 for 10 
iterations of the prime number program 
published in Byte, Jan 83 , page 284. 

LC Compiler 105 secs. 
Alcor C 78 secs . 

Special Bonus 

Buy one version for $89.95 and get the version 
for the other model for only $21. 

Multi-Basic is a TRS-80 BASIC compatible 
compiler. The Model 4 version supports 
everything in the TRSDOS 6 BASIC interpreter 
except the COMMON statement. The same 
support is provided in the Model I and 3 
versions so programs are portable. The CMD 
statement is the only statement from the Model 
I and 3 BASIC interpreters that is not 
supported. 

Multi-Basic also supports advanced language 
features like multi-line procedures and 
functions, recursion, and dynamic string 
management (no long pauses for garbage 
collection}. 

Execution speed on the model 3 for 10 iterations 
of the prime number program published in Byte, 
Jan 83, page 286. 

BASIC Interpreter 4570 secs . 
Multi-Basic 89 secs . 

Special Bonus 

Buy one version for $89.95 and get versions for 
the other two models for only $21 each. 

Sale Price Extended Through October 31 
.......... ................................................................................................................ 

C Compiler Name----------~ Multi-Basic Compiler 
SU«t----------~ 

Model Model City---------- ­
Circle vtnion(s) I 3 Cin:lc vcrsion(s) I 3 

St•t• - --------- ­
One vcnion (S89.95) One vrnion (S89.9S) 


Zip
Both venions (S 110.95) Two """ions (SI 10.95) 


Add 6% sales tax (Tcus only) Country ---------­ Th= vmionJ (S 131. 95) 


I 
Shipping S6 USA/S28 foreign) Phone Add 6% sales tax (Texas only) 


Total Shippina S6 USA!S28 foreign) 

Also 1vailabl< for CP/ M cl MSDOS I 
 Total

S89.95 each 

MC 0 Viu 0 Money Order 0 Check 0 COD 0 

Richardson, TX 75081 

@!'!!• 

Card# --------•XP- ­
(214) 238-8554 

Circle 215 on Reader Service card • •..••••... ..............•••.•....•••••••......•.••.............••........••.•..........................................•• 
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RESULTS 

by David H. Pleacher 

Hoops covers the court in recording and 
reporting basketball statistics by team or player. 

Readlng through a sheet of basket­
ball statistics may not substitute 

for the give and take of ltvc play but, as 
any high school coach can tell you, the 
num~rs give you the lowdown on team 
performance. My Model l/IIU4 basketball 
statistics program. Hoops, keeps track of 
a team's record, an Individual's record. 
and overall game statistics (sec the Pro­
gram Listing and Fig. lJ. 

Hoops lets you print out five different 
reports: the team record (sec Fig. 2), team 
totals by game (sec Fig. 3). cumulative to­
tals for each of the team members (sec Fig. 
4), an Individual player's statistics, and 
the printout for a particular game. 

Gettln& Organized 
The key to Hoops' statistical manipu­

lation Iles In Its file handling (see the Table 
for Hoops' line descriptions). The program 
uses both random-access and sequential 
files: It opens random-access files using 
Basie's buffer 1 and sequential files with 
buffer 3 . 

Hoops records up to 20 players' statis­
tics In random-access files called PLAY­
ERl/TXT, PLAYER2/TXT, and so on . 
Each of these flies contains records: rec­
ord l holds the statistics for game 1. rec­
ord 2 for game 2, and so on. Hoops stores 
the team totals for each game In the ran­
dom-access file called PLAYER2 l/TXT, 
and the opponents' totals for each game In 
PLAYER22ffXT. 

Hoops also uses five sequential flies. 
TEAMINFO/TXT contains the school's (or 
team's) name. the coach 's name, the year, 
the number of wins and losses. and the 
number of players on the team. Garnes/ 
TXT contains the name of the opponent. 
the date . whether It's a home or away 
game. and the score for each game. 

Playcrs/TXT contains the names and 
jersey numbers of all the players. Hoops 
keeps the cumulative totals for a team In 
Totals/TXT. It Initially fills this file with 
zeros. Hoops uses one other file. TEMP­
FILE/TXT. when you make corrections; 
the program opens It through buffer 2. 
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File-Handling Routlne• 
To sec how Hoops' fllc-handllng rou­

tines work. follow the routine for adding a 
player to the team (lines 4470-4570). 
When you select the option to add a player 
from the main menu, Hoops first opens 
the sequential file TEAMINFO/TXT for In­
put and reads the data from It. Then It 
opens the sequential file Playcrs/TXT for 
Input and reads the data from that file. Fi­
nally. It opens the sequential file Totals/ 
TXT and reads the totals for each player 
from that file. 

After you enter the additional players 
and their corresponding Jersey numbers. 
Hoops opens the sequential files Players/ 
TXT and Totals/TXT for output, and 
writes the updated data to them. For cx­
arnplc, lfyoujust addcd the 16th player to 
a team. the routine opens the random-ac­
cess fllc PLAYER16/TXT and fields It . 
This file contains player 16's statistics for 
each game. If you already played four 
games when you add player 16 to the 
team. Hoops fills the first four records with 
zeros using the RSET (lines 790-860) and 
Put (Unc 880) statements. 

Often, Hoops accesses several files to 
make one printout. For example, to print 
the statistics for the third game, you need 
the sequential files TEAMINFO/TXT. 
Gamcs/TXT. and Players/TXT: and rec­
ord 3 of each of the random-access flies 
PLAYERl/TXT. PLAYER2ffXT . . . PLAY­
ER22ffXT. 

U•tng Hoops 
Use the template In Fig. 5 to record game 

statistics during play. You can later add this 
data to the program's statistical flies. 

To use Hoops, enter Basic with three 
variable files and run the program. (Hoops 
has a fun but time-consuming opening 
display. Delete lines 80 and 5150-5350 to 
eliminate It.) 

To enter data for a new team, select op­
tion A from the main menu . Hoops 
prompts you for the school (or team) 
name. the coach's name, and the players' 
names and Jersey numbers. If you make 

an error, Hoops lets you correct It at the 
end of each record Input. 

Once you enter this Information, you can 
choose any of Hoops' other options: add a 
player, type In statistics for a game, make 
corrections to previously entered data, or 
print out reports. lf. by mistake, you select 
the option to update statistics or the option 
to add a player, you arc given a chance to 
exit from that module lmmedlat~ly. 

Hoops lets you enter a zero for a partic­
ular category by pressing the enter key. 
This Is useful when a team member plays 
only two minutes In a game and most of 
that player's statistics arc zeros. 

To print out the statistics, you need a 
printer with a l lO.COlumn capablUty. You 
must use 11-by 14-lnchpaper lfyourprlnt­
cr prints 132 columns, condensed print­
ing If you have an SO-column dot-matrix 
printer, or elite printing for a daisy-wheel 
printer. Feeding single shcctsof8~- by 11­
lnch paper s ideways makes excellent 
printouts on a daisy-wheel printer. 

Hoops'Lhnltatlons 
You can enter only the 13 statistics the 

program uses. Although these arc proba­
bly the most basic basketball statistics, 
some coaches might keep additional sta­
tistics. like minutes played. 

You need to keep players' names to 
20 characters, and opponents' names to 
14. I did this to keep the printouts to 
110 columns.• 

Write to David H . PLeacher at 5047 
Caroline Ave.• Stephens City. VA 22655. 

IEml 

System Requirements 

llodel• I and 4 with chaD(H 
llodel m 
32KRAll 

Diu Ba•lc 


PrlDter (110-eolumn) 






- ----- ------- ---- ----- --- --- -- -- --

- -----------------

John Handley High School Baaketball StatiatlcaModel I chance: 

Remove POKEs. 

Model 4 c:haqee: 

Correct PRINT @ locations. 

Change 960 to 1200 In lines 160 and 

200. 

Remove POKEs. 

Delete opening display: lines 80 and 

5150-5350. 

Change % to \ (c lear key w1th ? key). 


Figure 1. Program changesfor the Models I and 4 . 

John Ba ndley Bigb School Baaketball Statiatlca 
198' - 85 

Coacb1 Bill Iabervood won1 9 Loat 1 1 

sco . Off Def Tot Rel>. Trn Drv Blk 
GI Data Opponent B/ A PGll PGA PG \ FTll PTA PT \ Pt• . AYg. Aeb Rab Reb Avg. Ovr A Pou Stl Sbt r 

' 

1 12/ 11/ U Clerk• County /Way l2 71 • 5.7 5 1, 31.2 u U.I 23 22 • 5 • 5 . 1 18 16 1 9 11 
2 12/ U / U Warran County a-• 26 6S U . I 12 2, '1 . 3 " U . 1 u 21 39 39.I 17 15 I 21 ' 7 11 
l 12/ 11/ U Parl•lw /Way 25 51 51.1 11 16 68 . 1 n 61.1 11 u 31 31.1 9 u 1 7 13 

12/21/ U llartinaburg B-a 25 51 51.1 1 8 21 U . l " 68 . 1 12 15 27 l7 . I 17 ll 1 11 ' 16 
5 12/ 27/ U 11&rriaonbur9 23 63 36 . 5 1 12 s& . 3 51 53.I 17 16 33 33.1 1' 1' I 13 17 
6 12/ 21/ U Juaa Wood BOiia 33 ,5 51 . 1 16 21 76 . 2 82 82 •• 16 17 33 33.1 17 1' I 21 ' 15 
7 ll/ U / 15 lroad Run JWay 25 0 5l.1 l8 25 72.• " 68.1 7 15 22 22 . 1 l9 15 1 l7 ' 2 15 
I 11/ ll/ U Loudoun County Ho•• 28 57 O . l ll 18 61 . l 67 67 . 1 l 7 17 3' 3'.I 21 17 I 1' 17 
9 ll/ 12/ 15 Loudoun Valley /Way 2' 59 15 23 ,5.2 63 63 . 1 17 16 33 33.1 11 15 I l l '2 21 

a-• ' 

" · 7 11 ll/ lt/ 15 O.bo11rn 8-• 31 51 53 .• 22 29 75 . 9 " U . I 7 16 23 23.1 12 18 l 16 2 15 

--------------·--- -------·---------------·-----------------------­
Total• 2n 516 '6.7 135 217 61 . • 679 6 7 .9 l•6 173 319 31 . 9 155 15 6 5 137 OlU 

-----------------------------------------------------------------·­
Figure 3. The team totals by game. 

1914 - 85 

Coach1 Bill Iaharvood won 1 9 Loat I 1 

score 
co... Date Opponent Oa Opponent----------·­

1 12/ ll/ U Clarke County 69 '3 
2 12/ U / 84 Warren County 64 57 
3 12/ 11/ U Perk•iw 61 51 

12/ 21/ U llartinaburg 68 ,2 
5' 12/ 27/ 14 Barriaonburg 53 59 

' 12/ 21/ U Juea Wood 12 
7 11/ U / 15 Broad Run 68 " 
8 11/ ll/ 85 Loudoun County 67 " 56 
9 11/ 12/ 15 Loudoun Valley '3 ,2 

11 11/ U / &S Oabo11rn " " 

Figure 2. The team record. 

John Handley High School Baaketball Stat1at1ca 
l98' - 85 

Coac b 1 111ll Iaberwood Noni Lo•t1 l 

11 Gaae Total• 

Se o. Off Def Tot Reb. Tr n Drv Blk 
I Pleyer c Otr l"C" PGA PG \ PTll PTA FT \ Pta. ""9· Reb Reb Reb Avg . Ovr A Pou Stl Sht r 

ll Dweyna Ric bardaon 
12 Ivan Buabart 
13 Harold Brovn 

11 
ll 

l 

21 
37 

' 
l 

l9 
2 

' •5 
9 

ll . l 
•2 . 2 
22.2 

2 
25 

I 

7 
3' 

l 

28 .6 
73.5

••• 
' 63 

' 
I.• 
6 . 3 
l.3 

l 
7 
I 

2 
23 

1 

l 
31 

l 

1 . 3 
1 . 1 
1.1 

8 
25 

I 

8 
65 

I 

I 
2 
I 

7 
21 

I 

I 
l 
I 

6 
25 

I 

1' Jaaon No rg•n 
21 Joa Wilaon 
32 Jobn llorgan 

ll 

' 11 

38 
3' 
38 

7 3 
2' 
78 

HI 52 . l 
51 48.1 

161 48,8 

25 
1' 
42 

0 
23 
63 

58 .l 
61.9 

" · 7 

l7l 17 .l 
,2 6 . 9 

198 u.a 
27 
21 
39 

16 
l9 
'3 

0 

" 82 

• • l 

'·'8 . 2 

31 
l 7 
27 

31 
12 
11 

l 
2 
I 

" 28 
lS 

3 
5 

2' 

3l 
27 
23 

5• llike Bardvare ll 36 36 75 0.1 5 12 u . 7 77 7. 7 29 37 66 6 . 6 18 6 I 11 8 22 

" Ilari o Pritchett 
41 Richard Pell 

ll 
11 

33 
31 

16 
12 

u 
3' 

39.1 
35 . 3 

12 
6 

17 
8 

71 . 6 
75.I "31 ' ·' 3 . 1 

s 
8 

11 
12 

16 
21 

l.6 
2 . 1 

12 
ll 

u 
l 

I 
I 

11 
2 

I 
l 

9 
l4 

3' llike Look 8 l8 ' 12 ll.3 ' 7 S7 . l 12 l . 5 5 1.6 3 8 I l I 2 
21 Jeff veal 3 ' 3 5 61.1 I 1 I . I 6 2.1 6 2 . 1 3 1 I I I l 
22 Daruel Rob1naon ' 5 2 3 

" · 7 
I I I . I ' l . I 2 1.5 l 1 I l I 2 

31 Jude Spar rov 
"·7 

I.I 1.7 2 5 1.8 
~~--------------------------------------------------------------------------------------------------------

-- Teu Total• ll 41 272 586 46.4 ll5 217 62.2 6 7 9 67 .9 1'6 173 319 ll . 9 l S5 156 5 137 0 lU 
Teu - par 9..a l 27 59 u 22 62 . 2 68 67 .9 lS l7 32 31.9 16 l6 l u 16 ' "·' ' 

----·-------·---------------------------------------------------------------------------------­
- Opponanta l l •1 2•1 535 •• • 9 116 162 6 5 .• 586 58.6 153 167 321 32 . 1 • I I 15 5 
- Opp. - par 9..a l ' 2' 5 • ''·' ll 16 65.4 59 58 . 6 15 17 32 32 . 1 I I I 16 

Figure 4. The cumulative totals f or team m em bers. 
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Figure 5. Template for recording game statistics. 

Legend 

Qtr Quarter FTM 	 Free Def Defensive Drw Draw 
throws Reb rebounds Fou offensive 

FGM Field goals made 	 fouls 
m ade FTA Free throws Tot 	 Total 

St! Steals 
FGA Field ~oals attem pted Reb r ebounds 

attem pted FT% Free throws Blk Blocked 
percentage Trn Turnovers Sht shots 

FC% Field goals Off Offensive Ovr 
percentage Reb rebounds A 	 Assists F Fouls 

Circle 200 on Reader Service card 

" Window-Comm 1e a unique and 
handy applloauon ror the Model n. 
It·e a good w rmj no.1 program ror 
eomoone looklng tor -y operauon 
without a lotoloontwung teatw-ea. 

Dec. 85 80 MICRO 

"Wlndow·Comm" Communloatlooa Sywtem 
For TRS-80 Modela lll/4 with 

at 1-..t one drive and 48K RAM. 
•TaJ.k to bulletin board•. Compu&rv~ and 
othar oomputer8' 

• Uee Macunoeh• Wee pull OOwn wmdowe 
to W.play aeveral ta.We and fwlC'uo1w •l 
mult&IMlOUAI)" 

• Send and receive data and Nee to and from 
otheroornputcre(nu•1'""' tilo8 W\alWnd-Od)' 

• DowNo.d ·'free'' eoftware from pubbc do­
ll'*ll\ eottwaro librariort' 

•x::>e.lgTI and eel up your own t""Uatom fl<"t 

l.NTBOD\JCJ'OR Y OFFER. ... 

work•~ 
• U96 •male ke)'9trokee toobta.l.n pnnt.outa. 

diroo<ory windoW8. holp windowa. baud 
rate and panty .etunga. and much more! 

• Out vut to lino printer while you oonunue 
woriung' 

• ''Au\O oall'' WUldow dlAla phone for you 
\JalJlfJ VU"tually any auto dial modem' 

' CU.t.om·oonfl(!Ul"' your " Wllldow.comm" 
•}'9tcm1 

ONLY t 18.81111 Get a tnend to order and - wtU ..,nd )'OU 

a c h eck tor • to {llmh one JX'r c.•tH!ltorrwr)' 

1 0 Day Full Refund Trial Period 
TIUS OFFER WILL NOT LAST LONG ... HURRY!! 

Paci.fie Software Conaultanta 
P .O . Box 5 San Lula Rey, CA 92088 

819/439-2677 

Pl"""" !l<'nd mo __ oop1ee or Wuidow ·Comm 
Me U1od ot paymen t ; (check one). 

Check.. 
Money Order __ 

This HOttwf\r(' will IX' 118"<1 o n (chock ono)
TRS·80 Model 111.. __ 
TRS·80 Model IV .. _ _ 

Nwne: -----------­-­---

Compan y;-- ­ - - ­ ----- ­ --- ­
Address: _ _ _ _____________ _ 
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Circle 290 on Reader Se<vice card 

FOR TANDY 
11/ 12/ 16/ 6000 

fTRSDOSrM, XENIX , 
or CP/ M ) 

How much would you lose 1f 

a power failure. hardware g11ch. 
or other disaster damaged or 
destroyed your hard disk data 
files? How long would 1t take to 
reconstruct them 7 How would 
the loss affect your business ? 

SNAPBACK can' t prevent a 
disaster. But 1t can back up your 
hard disk so quickly and 1nexpen­
s1vely that you can always be 
prepared for the worst. This is 
possible because SNAPBACK IS 

FAST. It copies l.5 (Mod. II) to 
24 (Mod. 12/ 16/ 6000) Mbytes 
of data per minute to 8" floppy 
disks. Thus. you can back up a 
I 5 Mbyte drive in as little as 
7-8 minutes. 
FLEXIBLE. It works With any 
Model 11/ 12/ 16/ 6000. any 
8.7/ 12/ 15/ 35 Mbyte Tandy 
drive. and any XENIX TRSDOS. 
and/ or CP/ M data. 
EASY. Its menus make it a snap 
to back up or restore your data 
(with optional verification) 
INEXPENSIVE. It only costs 
Sl 25.00 

If you value your data. you 
need SNAPBACK. It's the best 
insurance available. 

The SNAPBACK package 
includes two bootable disks and 
complete documentation. To 
order. phone or write today 

!M astercard. V ISA. Check. or UPS 
CO D IS2I accepted Add S7 SO tor 
handhng/sh1pp1ng CA residents add 
6% sales tax I 

PICKLES & TROUT 
P.O. BOX 1206 
GO LETA. CA 93116 

f805) 685·4641 

XENIX MICrosoft Corp. 
CP / M · Dtg1tal Research, Inc 

TRSDOS' " Tandy Corp 

56 • BO Micro, December 1985 

Linea Deacriptlon 

70-130 Maln program. 
150-340 Most-often-used subroutines. 
350-1770 Frequently used subroutines. 
1780- 1970 Main menu. 
1980-2490 Statistics update module. 
2500-2580 "Team record" module. 
2590-2710 "Team totals by game" module. 
2720-2890 "Cumulative totals for team m embers" module. 
2900-3 100 "Statistics for Individual player" module. 
3110-3370 "Statistics for a particular game" module. 
3380-4460 Change statistics-make corrections. 
4470-4570 " Add team members" module. 
4580-4800 Initialization routine. 
4810-5110 Program Instructions. 
5120-5140 Housekeeping. 
5 150-5350 Open ing display. 
5360- 5400 Error-handling routines. 

Table. Program outline of Hoops. 

Program Listing. Hoops. 

18 REii •• Baaketball Statiatica •• 
28 REii •• David Pleacher • • 
38 REK • • John Handley High School 
48 REii • • P. O. Box 911, wlncheater, VA 22681 
58 REii 
68 REii • • Kain Prograa • • 
71 CLEAR 51110N ERROR COTO 5371 
81 GOSUB 5161 ' Opening Diaplay 
98 GOSUB 5131 ' Uouaekeepin9
111 GOSUB 4828 ' lnatructiona 
lU GOSUB 1799 ' Kenu 
121 GOSUB 1591 ' End of Prograa 
131 END 
141. 
151 REii •• Subroutine to preaa <ENTER> to continue 
161 PRINTf961, "Pr ee• <ENTER> to continue. • , 
179 IP 1Nl£YS <> CHRS(l3) THEN 171 
181 CLS t RETURN 
191 REii • • Subroutine for YES/ NO anaver 
299 PRINTf 961 , " la thia inforaation correct (Y/ N) 1 • 1 
211 POI£ l6419,11TS•rNlBY$ 
229 IP TS <> •y • AND TS <> "N• THEN 211 
231 POK£ 16419,1 : RETURN 
241 REii • • Print to TENIINPO/TXT file 
258 OPEN •o •, 3,•TBNIINFO/TXT" 1PRINTt 3,SS1 · . · 1cs1 • , • ,ys, • ,•,G1W1L1P1CLOS!1RETIJRN 
261 REM •• Input froa T"ENllNFO/TXT file •• 
271 OPEN "! " ,3, •TEAlll NFO/TXT• 11NPUTt 3,S$, CS , YS,G, W, L, P1CLOSE1RETORN 
281 REii • • Zero values of T(x , y) •• 
291 FOR Xl•l TO 221FOR Yl•l TO 211T(Xl,Yl)•l1NEXT Yl1NBXT xl:RETURN 
311 REii •• Print to TOTALS/TXT f Ue • • 
318 OPEN "0",3,•TOTALS/TXT" 
328 FOR X•l TO P1GOSOB 341 1NEXT X1POR X•2l TO 22:GOSOB 341 1NEXT x 
331 CLOS£1R£TURN 
341 FOR Y•l TO 21:PRINTt3 ,T(X , Y):NEXT Y1R£TURN 
351 R£K • • Input froa TOTALS/TXT file •• 
361 OPEN•1 ° ,3,"TOTALS/ TXT 0 

378 POR X•l TO P:GOSUB 391 :NEXT X1POR X•2l TO 221GOSUB 391 1NEXT X 
381 CLOSB:ll£TIJRN 
398 POR Y•l TO 211INPUTt3,T(X , Yl1NEXT Y1R£TURN 
418 REii • • Print to PLAYERS/TXT file •• 
411 OPEN"o•, 3, •ptAYIIRS/TXT• 
421 POR X•l TO P:PRINTl 3, PS(X)1 • , • 1NS (X)1 NEXT X1CLOSE 1RETORN 
431 REii •• l niut from PLAYERS/TXT file •• 
449 OPEN"I . ,3, PLAYERS/TxT• 
4SI POR X•l TO P11NPUTl 3,P$(X),N$(Xl1NEXT X1CLOSE 
468 PS (2l )•"Teaa Total1" 1 NS(21)• "-•1PS (22)• •0pponenta• 1 NS (22)••-• 
471 RETURN 
488 REii • • lero value• of S(z) 
491 FOR Xl•l TO 28 : S(Xl)•l:NEXT Xl:R£TURN 
511 REii •• zero valuea of A(x) 
511 FOR Xl•l TO 21tA(Xl)•l:NEXT Xl:RSTURN 
528 REii • • Update 12 Statistic• for player• and opponent•
531 PRINTU49 , • rield Goals Kade "1 I INPUT A(3) 
541 PRINT@48l ,"P1eld Goals Atte11pted "1 1 INPUT A(4) 
551 PRINTtsll ,•rree Throv• Kade • , I INPUT A(6) 
S61 PRINTf54s ,•rree Tbrova Att...pted"1 I INPUT A(7)
571 PRIHT@577 , "0ffenaive Rebounda"1 1 INPUT A( ll ) 
588 PRINTf619 ,"Defenaive Rebounda "1 • INPUT A(l2)
SH PRINTf64l , "TUrnoveu • I I INPUT A(l5) 
611 PRINT@673 , "Aaai1ta " 1 1 INPUT A(l6) 
611 PRINTf715 ,•orav Offensive rou1a • 1 1 INPUT A(l7)
621 PRINTf737, •stea1a• 1 I INPUT A(l8) 

Lislin1 rontmutd 



Lutllfl <0n11mmf 

631 PRINTf769 ,"Blocked Shota• 1 I INPUT A(l9) 

641 PRINT@811 , "Poul•" • I INPUT A(21) I RETURN 

651 REii •• Sum atatiati ca f or each individual player •• 

661 POR Y•2 TO 211T(X,Y)•T(X,J)+A(J)1S(J)•S(J)+A(J)1NEXT Y 

671 If' T(X, 4)•1 THEN T(X,5)•1 t:LSB T(X,5)•T(X,3) / T(l,4 ) *1H 

611 IF T(X,7)•1 THEN T(X , 8)•1 ELSE T(X,8)•T(X, 6) /T(l, 7)*111

691 T(X,9)•T(X,3 ) 0 2+T(X,6)1T(X,13 ) •T(X,ll )+T(X , 12)

711 IP T(X,l )>I TBE!I T(l,ll)•T(l ,9 )/T(X,1 ) 1T(X,14) •T(X ,13)/ T(X , l)

711 IF A(4) >1 THEN A(5)•A(3) / A(4) 0 111 

721 IF A(7) >1 THEN A(8) •A (6)/A(7) • 111 

731 A(9)•2°A(3)+A(6)1A(ll)•A(9)1A(l3)•A(ll)+A(l2)1A(l4) •A(l3)1RE'l'UR!I

741 REii •• Foraa player f il• naae froa player nuaber •• 

751 T$•STR$(l):T$•RIGHT$(T$, L£N(T$)-l)tFl•0 PLAYBR 0 +Tl+0 / TXT 0 1Rt!'ORll 

761 REii •• Open Random - Ace••• file •• 

771 OPEN "R", l,P$,42 
781 FIELD 1,2 AS 08$,2 AS P"l,2 AS PA$,4 AS PPS,2 AS PT$ , 2 AS P2$, 4 AS P3$ , 2 AS P$ 
,2 AS SA$,2 AS 00$ , 2 AS DR$,2 AS TR$,2 AS RA$,2 AS TN$,2 AS M$,2 AS DP$ , 2 AS ST$ , 
2 AS BS$, 2 AS P0$1 R£TURN 
791 RE.II •• rset statietica in the buffer •• 
811 RSET QB$•1Utl$ (A(2))1RSET P"$•1Utl$ (A(3)) 1RSET PA$•1U1:1$(A(4)) 
811 RSET PP$•1UtS$ (A(5))1RSET PT$•1UtI$(A(6))1RSET F2$•1Utl$(A(7)) 
821 RSET P3$•1UtS$ (A(8)) 1RS1!'1' P$•1UtI$(A(9)) 1RSET SAl•IUtil(A(ll))
831 RSET OO$-IUl:I $(A(ll))1RSET DR$-IUtl$(A(l2) )tRSET TR$•1U1:1$(A(l3))
841 RSET RA$-1Utl$(A(l4))1R8ET TN$•1Utl$(A(l5))tRSBT M$•1Ut1$(A(l6 ))
851 RSET DP$•1!1(1$(A(l7)) 1RSET ST$•1Utl$(A (ll) ) tRSET B5$•1Utl$(A(l9))
861 RSET P0$•1UtI$(A(21))1R!TURN
871 REii •• PUT INFO INTO R-A PILE 
881 PUT l,G1CLOSE1RE'ruRN 
891 R£K •• Sua team total• •• 
911 S( l )•l1S(2)•4 
911 IP 5( 4) >I THEN S(5) • S(3)/S( 4) *118 
928 IP S(7)>1 THEN 5(8)•S(6)/5(7) 0 118 
931 5(9) •5(3) • 2+5(6 ) I S(ll) •5(9) 16 ( 13) •5(11) +5( 12) 15(14) •S(l3) 
941 POR Y•l TO 21:T(21,Y)•T(21,Y)+5(Y)1NEXT Y 
951 IP T(2l, 4)>1 THEN T(21,5)•T(21,3)/T (2l,4)•111 
961 IP T(21,7) >1 THEN T(2l ,8)•T(21,6)/T(21,7) •111 
971 IP G>I THEN T(21,ll)•T(21 ,9) /T(21,l) 1T(21, l4) •T(21 ,13)/T(21 , l)
981 Sll•S(9)1RETURN
991 REii •• Change S( ) to A( ) 
1111 POR Y•l TO 211A(Y)•S(Y)1NEXT Y1R£TURN 
1111 REii •• PRINT TO GAll£5/TXT PILE •• 
1121 IP G•l THEN OPEN"0 ",3,"GAllES/TXT " ELSE OPEN "B",3, "GAllES/ TXT " 
1131 PRINTl3, o s,·, · ,os, · . · ,Hs1 · . · , su1sT1CLOSE1RETURN 
1141 R8" • • Lprint Heading f or printouts - firat 4 line• • • 
1151 LPRINT" ":T$•S$+0 Baaketball 5tatiatica 0 1GOSUB 1111 
1161 LPRINT TAB(T) T$1LPRINT TAB(51) Y$1LPRINT • " tRETURN 
1171 REM • • Lpr int linea 5 and 6 of •oat printout• •• 
1181 T$• "Coacb1 "+c$+0 won: "+STR$(W)+" Loat1 "+STR$(L) 1GOSUB 1111 
1191 LPRINT TAB(T) T$1LPRI NT • " •RETURN 
llf8 REii •• Center Title• •• 
1111 T-LEN(T$) :T-INT( (ll9-T)/2) 1R!TURN 
1121 REii •• Aaa ign teaporary variable• to be printed
1131 T$• 0 5co. Off Def Tot Reb. Trn Orv Blk" 
1141 LPRINT TAB(61) • "1 T$:R£TURN 
1151 T$•" • Player"1RETURN 
1161 T$•"G Qtr PCM PGA PG ' PT" PTA PT ' Pta . Avg . Reb Reb Reb Avg . OVr A Pou 
St l Sht p • : R£'l'URN 

1171 T$•"~ "+STRING$(21, "- 0 
) 1RETURN 

1188 T$•" -- --- --- ---- --- -- --- --- ----- ---- ---- --- --- --- ---- --- --- ­
-- --- --- ---"1RETURN 
1191 T$• 0 

\\ 
0 :RETURN 

1211 T$•" \ \"1RETURN 
1211 T$• 0 U 0 1R.ETURN 
1221 T$• 0 ttl"1 RBTURN 
1231 TS• " ttt.t "1RE'ruRN 
1241 T$•0 tl .t"1RITURN 
1251 T$•" \ \ • :RETURN 
1261 T$•" \ \ 0 1RETIJRN 
1271 T$•"Gt Date Opponent H/ A " :RETURN 
1281 GOSUB 1181 1T$• "~ ---~-~ "+STRlllG$ (14, 0 -")+" ~--"+RIGHT$ (T$,81) :RE'ruRN 
1291 T$•" tttt" 1RETIJRN 
1311 T$•"U Opponent1 \ \ \ 0 1R!TURN 
1311 JlDt ••••• Inaert Paper aeaaage ••••• 
1321 CLS1PRINT"Do you have an E1>9on Printer? 0 1G05UB 211 1IF T$•0 N° THEN 1351 
1331 PRINT"Do you vant co•preaaed printing? "1GOSU8 211 
1341 IP T$• 0 Y0 THEN LPRINT QIR$(15)1F2•1
1351 PRINT1PRINT"Pleaae inaert paper in your printer." 1PRINT 
1361 PRINT" Nov Preaa <ENTER> vben you are ready to print. • 11GOSUB 171 
1371 PRINT1PRlNT"Statiatica are nov being printed." 
1381 PRINT1PRINT"Plea.. do llOT r ...,,,e paper until the aenu reappear• o n the " 1 

PRtNT•acreen. *1 RITUJtN 

1391 REii ••••• Change it? 

1411 PRlllT1PRillT"Do you vi•h to cbange it (Y/ N)?"11 GOSUB 211 1RBTURN 

1411 Riii ••••• Print Individual'• atatiatica on Screen ••••• 

1421 PRlNTf64, "Player I • , P$(PM) I 

1431 PRlllT@l93, "Quartera1 "1 A(2)1 

1441 PRINTl257 , 0IR$(31)1 "Pield Goal• 1Ude1 "1A(3) 1 

1451 PRINT@289,"Pield Goala Att..pted: 0 1A(4) J 

1461 PRINT@321 ,°Free Throwa "ade:"1A (6) 1 

1478 PRINT@353,"Free Throva Atte• pted1 " 1A(7)1 

1481 PRINT@38S, "Offenaive Rebounda1 "1A(ll)1 

1491 PRINTf417, "Defenaive Rebounde1 "1A(l2)1 

1511 PRlllTfU9,"Turnovera1 °1A(l5) 1 

1511 PRlllT@48l , "AH1ata1 • 1A(1') I 

1521 PRINTl513, "Drav Offenaiv• rouls1 "1A(l7 ) 1 

1531 PRlNTf545, 0 Steala 1°1 A(l8)1

1541 PRillT@577, "Blocked Shota1 "1A(l9)1 

1551 PRlNTf619, "Poula1 "1 A(21)1 1RETURN 

1561 CLS1DPEN "l ", 3, 0 GAllES/TXT" 

1571 POR Yl•l TO G11NP\lTt 3,0$,D$ ,B$,SU,ST1PRl llT Yl1 0 $1 " - "1H$,1NEXT Yl 

1581 CLOSB1R!TURJI 

1591 IF P2• 1 THEN LPRINT OIR$(18):RBTURN

1611 RETURN 


UsUn9 conllnued on p. 134 

Entertaining, educational 

chess software to improve 


your chess game. 

Each disk contains 64 games 

played by masters from Mor­

phy to Fischer and Karpov. 

Use CHESS CLASSICS to 


look at a great game and see 

if you can guess the winner's 


move. 

Built·in scoring system gives 

you an approx. US Chess 

Federation rating for your 


success in picking the right 

move. 


Available for TRS·80 Model 

I, Ill , 4 and 4P 

KING PAWN DISK .. $59.95 
QUEEN PAWN DISK $59.95 
BOTH DISKS ...... $100.00 
(CT Residents add 71h% sales tax) 

Send check or money order to: 
Noteworthy Software Inc. 

12 Noteworthy Dr., 
Danbury, CT 06910 

Circle 374 on Reader Service card. 

PRINTER DRIVERS 

FOR SU PERSCRIPSIT 


kC~'i~Stt !~':';~11~,a~_f ~~~~!:,:ou·~-~!~"~~r ~~ ~'~~~·-
No need 10 learn :i.pcc1al punier coacs C1ll or write 
for info dncrib1n1 fnturcs supponcd on uch p11nter
(underline, bold, ptoport1on1I, tct1pts, etc) 

?,;:: ~fB~~[ft~,~~1 t1:,u~;cp;;,·:~~•.•11f )UU nptrltau. Cinlo•u S•p,orl !!!S•• ors~• u th, dtpudln1 O• ,ra. 1u. 

····· 

MS DOS UTILI TIES 
TANDY 100 o. 1 2 0 o. 2000 

IBM PC /X T / AT 

RAM DISK ..... !.!!! 
RAMDIS tl. •• Use sp:arc memory u 1 supcrfut disk 10 

speed up 1ppllca11ons (You specify R1md1sk s11e) 
Appnu 10 p101ra ms as 1 d isk, but ''!'' 1nu1ng 
lliUJ. Cuy to 1ns1all and use . ..... USER TOOL llOll ..... W!. 

SINGLE KEY COMMAND .. 1><r1nc • •Y •••• sarina 
~or DOS Command) as a s1n1te keyuroke. Press 
SI Dl l< 15<3' Ul "''y'' cs::immilD~11 

ALPllAllCTILCD DIRECTORY DISPLAY ·· View 
Dircc1or)' on I Krecn U cplumn1 >pr1ed Eau•• 


FI NO UL£ ·· Search 1 11 ducctor"s for file 


Din~~~?::n ~~5~ ~£,;;J!ibr~•/o,'!' ub·d1rcctory1

..... 
CHANCE t i LE ATTRllUT£S .. Mlt.£ f1lu bidden 

rcadonly, uch1~c. etc Set or reset 111r1bu1cs 

FULLBACK ..... Lill. 
F1n1lly, 1n CU)' to UK bukup pro1r1m 1h11 '-ccpt ~ 
~of )'Our files on backu p flopp1u, caru1d1cs. or 

::~.~~~~ri~su10;;~~!~'~!,~(~,"/o~' ~~~I~ 
Keeps pctfcctly orpnucd b:a ckup1~ckup suue:ture 
11 1den1ical 10 on11n1I Suppar n bad.u p b~ d11c, 
multiple bad.up copio. 1ar1e files (up 10 l MB). Fu 
'upc:rior to DOS BACK.UP, eu1cr 10 uK, ind much 

..... msu< tcl11bJ!i: Abs.olu1ely 1 MUST for hud disk users.. 

SNAPSHOT ..... Lill. 
ln11uull snip 1n 111n.11c of )'Our sere.en for lucr recall 
Simple er•rokc combin111on to S8\l'C or recall screen

r':'::c: ~lcorc,_~h.c,r.:i:·r:!' Josc;~'d .s;;,~c~~~~~·d 
Mort ALPS T..h Aut!.bl l' . Coll er ~rll• for ALPS 
011101. C11i10• tr S•pport !!! 

ALPS 

1502 County Road 25 


Woodla nd Park. Color•do 80863 

303-687-1442 
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WINDOW 

SCREENS 


by Glen E. Sparks 


Simultaneously display multiple windows 

of text or graphics with BaslcG and a high-resolution board. 


E verywhcrc you look these days, 
you sec programs that use win· 

dows and pull-down menus. Everywhere. 
that Is, except In Model Ill/4 Basic. But you 
Basic programmers needn't feel left 
out-with a high-resolution graphics 
board and BastcG, you can simulate a win­
dowing environment In your own pro­
grams. You get the abl11ty to display 
several windows of data or graphics si­
multaneously. manipulate pull-down 
menus. and create some dramatic ani­
mated graphics. 

I'll explain how the windowing tech­
nique works. and how to use the com­
mands available to you. For illustration, 
I'll also present a complete appltcatlon 
program. a pie chart generator, that uses 
four windows and a pull-down menu. 

RAM with a View 
The key to creating windows on the 

Models III and 4 Is BastcG's View com­
mand. (BaslcG ts the graphics Basic that 
comes with Radio Shack's high-resolution 
board.) Essentlally. this command makes 
your computer act as though a portion of 
the screen, called a vlewport or window, Is 
In fact the entire screen. Therefore, you 
can erase or change a window without af. 
fcctlng the rest of the screen. You can 
write to, draw on, or clear only the last 
vlcwport you defined. 

When you clear a vlcwport. It erases 
everything underneath. You can define 
and clear vlcwports all day long If you 
want, stacking each new vtcwport on top 
of the last. Program Listing 1. Stncwave. 
and Program Listing 2. Prism Ring, create 
three-dimensional graphics effects using 
this technique (sec Photos 1 and 2). You 
can also divide the screen and display win· 
dows next to each other. 

Program Listing 3. Vtcwport. 1llustrates 
using windows to display data. It paints 
the entire screen with a pattern. defines 
the center of the screen as a vlcwport, 
clears the vlcwport. and displays a mes­
sage there. Then It repeats the process for 
a second vlewport below and to the right 
of the first (sec Photo 3). 

Notice that when text reaches the bor­
der of a vtcwport, It wraps around, just as 
It normally docs at the edge of the full­
width screen. Also notice that the two 
vtewports aren ' t the same size. This 
means the text wraps around sooner on 
one than on the other. In your own pro­

grams. you'd have to Include a subroutine 
to check the size of the vlewport and spilt 
words logically where needed. 

In BaslcG, you use the GLOCATE(X.Y),0 
statement Instead of PRINT@ to display 
text at a specific place on the screen. GLO­
CATE defines the coordinates. and the 
command PRINT#-3 does the printing. 
The syntax ts the same whether you're 
printing over the entire screen or In view­
ports. However. once you've defined a 
vlcwport. the coordinate system becomes 
relative to that vlewport. In Listing 3. even 
though the windows aren't In the upper 
left-hand corner of the screen. the win· 
dows' upper left coordinates are 1.1 (line 
210). You can therefore use the same sub­
routine to put data In any window by ad­
dressing the same X.Y coordinates. 

There's one hitch to all this: Because 
the computer treats a vlewport as an en­
tire screen, you get an error message If 
you try to write past the parameters of the 
last vlcwport you defined. To avoid this 
problem. I suggest you redefine the entire 
screen as a vlcwport when you exit a pro­
gram that uses vlcwports. 

Overwriting Concerns 
As I mentioned above. defining a new 

window destroys anything under It on the 
screen. However. if you've seen commer­
cial programs that use windows or p\lll· 
down menus (menus that slide down, cov­
ering a portion of the screen without de­
stroying It). you probably noticed that the 
areas underneath appear to be Intact. You 
can do the same trick with BastcG's Get 
and Put commands. (In this case, Get and 
Put don't work as they do with random­
acccss files: they're special BaslcG graph· 
lcs commands.) 

The statement GET(X l .X l I - (X2. Y2J. 
VAR% stores a section of the screen In an 
array (VAR%) that you dimension earlier. 
Unlike the View command. this doesn't af. 
feet the screen. Also unlike View. this Is a 
memory-hungry command. You might 
need a dimensioned array of 2.5K to store 
a quarter of the screen. 

Once you store a section ofscreen. how­
ever, you can use the Put command to dis­
play It over and over again with little 
memory penalty. This Is useful for pull­
down menus or for storing an area a vtew­
port overwrites. Program Listing 4, Circle. 
shows how this works: It draws a circle In· 
side a box In the upper right corner of the 

screen. paints over It. and then restores It. 
Substitute PRESET for PSET In line 80 to 
restore the Image In Inverse video. 

You can use this technique to restore a 
portion of the screen you're gotng to over­
write with a vlcwport. Figure out how much 
area you'll overwrite and dimension an ar­
ray large enough to store It. The appropriate 
formula appears In your graphics Basic 
manual. In a Get statement, save a section 
ofscreen comparable to the area you want 
covered, then use a Put statement to re­
store It after you use the window. 

If you're working with viewports. you'll 
have to redefine the entire screen as a vlcw­
port or redefine the section where you're 
restoring your data. Othcrwtse. you'll get 
an error message If you try to write past 
the confines of the last vtcwport. 

This might sound complicated. but It's 
easier done than said. Likewise pull-down 
menus. You simply design a menu and 
GLOCATE It to the screen much as you 
would a block of text on the normal 
screen. Save the menu with the Get com­
mand In an array large enough to hold It. 
Erase the graphics screen and proceed 
with your program. 

When you need a pull-down menu, 
save the area that the menu will cover In 
another array with another Get state­
ment. The two arrays arc the same size. 
Use the Put command with the menu ar­
ray to display the menu on the screen. 
After the menu's INKEY$ routine, replace 
the original section of the screen and erase 
the menu at the same time by putting the 
second array back where you put the 
menu. The menu shrinks away as If It had 
.never been there. 

Using the methods I've described. you 
can write your own window programs 
with pull-down menus. Obviously. those 
monster multlwindow programs for MS. 
DOS machines aren't written In Basic. but 
the logic Is the same. 

l~I 

System Requirements 

Model• m and 4 
48KRAll 

aa.tcG 
Hleh-resolution board 


Printer optional 
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Pie Are Not Square 
Windows Is a pie chart program that 

puts the principles described above to 
work (sec Program Listing 5). You can dis­
play up to four pie charts at a time on Its 
four Independent windows. A pull-down 
menu lets you manipulate the display. 

When you run Windows. you'll see the 
pull-down menu form on the screen and 
quickly disappear. The program saves It 
In a Get array for later use. The Input rou­
tine now prompts you for the title of a pie 
chart; the prompt appears on the non­
graphics screen (In all, you h a ve five 
screens- the normal screen plus four 
graphics windows). Your title can be any 
combination of numbers and letters up to 
15 characters long. 

Next. Windows prompts you for the pe­
riod of time the pie chart covers: the same 
Input restrictions apply here. Then you 
specify how many entries, or accounts. 
you want to chart. The limit. nine entries. 
Is governed by the windows' size. 

Now you choose the window where you 
want to display your data. that Is. the 
chart's title and raw figures (see Photo 4). 
Type In a number from 1 to 4 . Window 1 
Is the screen's upper left comer. 2 ls lower 
left. 3 Is upper right, and 4 Is lower right. 

Next, you're prompted for the number of 
a window for the pie chart Itself; again, type 
In a number from 1-4. The program does 
no crror-<:hccklng here to see Ifyou type In 
the same window number for both your 
data and the chart. Ifyou Indicate the same 
number, Windows will display the data, 
then Immediately erase It and display the 
corresponding pie chart. I set up the pro­
gram this way so you can display four pie 
charts at once, one In each window. 

The next block of prompts repeats for 
each account you Indicated. For each ac­
count. you type In an account name and 
amount. The name can be up to nine char­
acters long. The amount's upper limit ts 
99,999.99. When you type In numeric 
data, don't use commas. since Windows 
reads them as delimiters. 

If you need larger amounts, you can re­
format the program's Print Using state­
ments. However. you'll have less room for 
the account name If you do so. 

The pie chart algorithm has a mecha­
nism that excludes low amounts If the dif­
ference between amounts Is great. This Is 
necessary for clarity's sake- some slices 
would be comparatively too small to 
chart. All amounts you Input arc Included 
In the total column, however. Since pie 
slices arc numbered, you'll be able to tell 
which amounts didn't chart. 

After you type In the last amount. Win­
dows automatically goes to the graphics 
screen, draws all four windows, and dis­
plays the data and chart In the windows 
you specified (sec Photo 4). 

At this point, you can call up the pull­
down menu by tapping the spacebar. It 

So 

In addition to a ou can afford more easily: 
A buy-back policy. to insure you agains t a good idea that turned out to bc a m istake 

or even ifyou s imply "changed your mind". ' An exchange. for a new on!'. m tht' rare 
event that you rs s hould prove to bc a "lemon... {'r t"dit card purchasing convenience 
for i:.peed and safety plus •an additional discount for cash-w1th -order buyt"rs and ' a 
CALL· FREE number so you can get our prices free (except Texas). 'A price quote 
which has NO ROAD·FREIGHT charges added la ter. we pay the freight and 1fast 

CUSTOMER SERVICE/QUESTIONS ABOUT 
YOUR ORDER and in TEXAS 1-817-573-4111 

(9 am-5 pm TEXAS TIME MONDAY-FRIDAY) 

Fort Worth Computers 

377 Plaza 

Granbury, Texas 76048 


'9_~~1:-L~_~E.~ NUMBER: 
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COMPUTERS and PRINTERS etc. 


FFER. 
as much. 

<.,htppln~. usuallv next businl'ss day. ·A saml'·day "rush service ·for late sattsfacllon 
and "till' assurarn.:e th.II rt'pt>ilt·<'uMomers excet"d nt>w ones m eans ~reat satis taction . 
"References /.(tven upon rt"quest. to prove o u r bona-fides. 

Tandv l'omputl'rs arl' ('rl"atcd equal ..all rctaJlers are no t. 

Old you ~<'t "the rest of the story" bdorc you p iaeed your ord l'r'.' 
(. .).(ood thinklt t).(...) 

~- - •

Circle 214 on Reader Service card 

n-JL-IT1--rul 
FORT WORTH COMPUTERS 


L L ....J 

(WE ARE SERIOUS ABOUT SAVING YOU MONEY) 
Located 30 miles from Ft. Worth 

~~:~ 
---

<1-aoo-) 433-S-A-V-E 


Dclclc line 160 

Change llnc 580 lo: 
580 LPRI T CHRS(27):CHRS(20); 
SYSTEM "GPRT2":RETUR 

Insert line 6 15: 
615 SCREEN I 

Insert line 905: 
905 SCREE 0 

F igure. Modifications to Program 
L isting 5 for the Model 4. 

appears In the middle of the screen as If It 
were on a shade that someone was pulling 
down (see Photo 5). Tap the spacebar 
again and the menu disappears. 

To Invoke a menu option. press the 
number key corresponding to the menu 
number on the screen. You can erase a 
window. dump the screen to the printer. 
or go back to the Input subroutine. You 
don't have to erase a window that you 
plan to overwrite with a new pie chart or 
data: Windows does It automatically 
when you choose that window number 
during data entry. 

When you send your report to the 
printer, you exit to BaslcG In Model 4 mode 
or exit to TRSDOS In Model mmode. 

To run Windows on a Model 4. you must 
modify Listing 5 as shown In the Figure. 

Charting Your Own Course 
The power ofa window environment lies 

In Its ability to dis play different data or 
types of data at the same time. I set up the 
windows In this program for visual effect 
and to show that a window's placementand 
size Is arbitrary and not restricted to any 
one layouL Your requirements might sug­
gest only two windows or more than four. 

I left the lnpul section relatively simple. 
You have more than enough memory left 
over to add disk 1/0 routines for VlslCalc 
DIF flies or data base management Inter· 
faces. You should have no trouble find· 
Ing ways to tailor Windows lo your own 
specifications. • 

Glen E. Sparks is a programmer and 
a m ember of the Dearborn. Ml. user's 
group. You can write to him at 6186 Cus­
ter. S. Rockwood. Ml 481 79. 

Related Artlclea 

Rowell , Dave. " Sifting Throug h GW-Ba· 
sic." August. 1985, p . 46 . A GW·Basic tu­
torial that covers the View command. 

Also. sec this m onth 's Installment of 
Dave's MS-DOS column. p. 92. for a Model 
1000 conversion of the Slncwavc program. 
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Circle 456 on Reader Service card 

la~DAISY WHEEL 
New Smith Corona L-1000 

"'•ue e-1'~ Qu~ •y P'•"H~f •or ~-:. l han Irle cost o• af" 

" p ly~t I~ P PO S~ eS5 1na n O!f\er p()OUja r 

SALE PRICE 

$249 ~ 

• 	 210 Conner Rd. 
Mechanicsville, VA 23111 
(804)-746-1600 
A(,vlJl(,~AI. PRINTER SPECIALS 


Epson OkldaU eo.irutRI I $359 CI Loh 1500 S239 

RX80 S229 ML92 '369 C..-ro • 111 599 Cl loh f lO 899 

Ll80 219 "1.192 369 Sur SGIO 239 Cl toh 1550 U 9 

RXIOO 399 l<l84 649 Su r Pw r lp. 329 CHoh 8510 319 

fX80• 369 0 kl20 149 Slr . RadalO 519 Sv . Reed SSO U 9 

fXl00•499 HL93 579 G>taln l ISx 349 Sv.Reed SOO 379 

JX 80 499 HL1 82 239 Oolu 10 359 Eoson ISOO 899 


TO ORDER CALL TOLL FREE 800.36&·9191 
In V1tg •n1a Cl ll IO" 321 9191 

we 1ccep1 MasttrCaro. vosa ana coo, 

Circle t 78 on Reader Service card 

TAX-PREP™'86 

takes the pain out of taxes 
Available for use with Multiplan 
or Lotus 1-2-3 

Whether tax preparation 1s your 
business o r you do you r ow n, 
TAX- PREP "86 saves you money 
and time wh ile g 1v1ng you totally 
professional returns 

Look at these features: 
• 	 Easy to use. l inked 
• 	 IRS accept pnn1ou122 schedules 
• 	 Au tomaticall y computes income 

averaging deprec & alt min tax 

TAX- PREP ·as fo r 1985 returns 1s 
ava ilable in January for TRS-80 Model 
4.4 P 11 12.16 (TRSDOS). CP M. Tandy 
1000 1200.2000 $129.95. Add $3 
shipping In PA add 6"1. sales tax 
To order: spec ify your spreadsheet and 
machine Visa MC 

29 Bala Ave Dept. E 
Bala Cynwyd. PA 19004 

(215) 667-4064 

NEW! EZTax-PLAN PRO indi v. 
& corp . tax planner for Tandy 
1000. 120 0 , 2000. $295 

SEND FOR FREE INFORMATION 
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SUNLOCK SYSTEMS 
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Photo l . Sinewaoe ·s display. 

Photo 2. Prism Ring ·s display. 

Photo 3. Vlewpor t ·s d isplay. 



Put an Amber CRT 
in Your TRS-80 

• Available in medium decay " European 
Phosphor" (the standard in Europe). 

• Made with Lead/Strontium impregnated 
glass that stops X-ray emission. 

• H1gh-<:0ntrast double dark face glass 
that also cuts U.V. radiation. 

• Face of tube Is etched to stop glare. 
• Easily installed...comes with pre­

mounted hardware. 
• Ideal for word processing and program­

ming, yet fast enough for games and 
graphics. 

• Warranted for one full year against man­
ufacturing defects or tube failure. 

• Comes with a 30-day money back guar­
antee. 

• Also in green. 

Langley-St. Clair 
lnslrumenwtoon Systems, Inc 

132 w 24th St . New York, NY 1001 1 

Call now to order your 'Soft-View"'' CRT 
from Langley-St. Clair-$99.95• 

800 221-7070 
In New Yorlt call 212 ~76 

Pie- opecity comput.. end model number when 
ordering. Oeele< Inquiries lnvhed. 

TRS«I. TeleVldto, KayPro. Heath, OEC, Zeni1h , IBM 
PC, and Apple Ill .,. 19gtate<ed tnldemarkS ol Tencfy 
Corp . TeleVdeo Corp ~ $}'SlemS. lnC , Heelh 
Co o.g.cal ~Corp , ISM, and Apple Computer, 
1nc so1w- •ar~ o1 Ungley-St. Claar 11111nr 
mencatJon Systems, Inc 

Selv1ce card. 

Photo 4. Wlndows' data displays and pie charts. 

Circle 539 on Re~ 

TRS-80 
DISCOUNT 

Computers 
at Guaranteed 
Low Prices* 

ATON CP/M FOR II. 12. 16 
EPSON & NEC PRINTERS 

DYSAN DISKETTES 
HAYES MODEMS 

Desert Sound, Inc. 
of Californ ia 

1-800-835-524 7 
Factory Authorized Dealer 

TRS-80 la • Reg. Trad9fllarit of Tandr Corp. 

·call for FREE CATALOG 
and Price Guarantee 

Calif. Res. Call 619-244-6883 
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Photo 5. Windows' pull-down menu. 

Program Listing I . Slnewcwe. 

10 1 SINE WAVE DESCENDS DOWN SCREEN 
20 VIEW(0,0)-(639,239):CLR:SCREEN 0 ' set entire graphics screen to 
viewpoct and clear it 

30 c~55 'lower the nulllber, the flatter the wave 
48 J•8:Zl•5:Z2•.9:A•8:B•l2 
50 FOR X•A TO B STEP .15 
60 Xl•28*X:Y•SIN(X):Yl•l39-C*(Y+l) ' sin wave algorithm--plot where 
boxes are to be on screen 
78 IF C<O THEN ' if C<0 then er ror-send to endless l oop or begin 

prog over 
88 IF J>0 THEN C•C-.8 4 ' increasing minus off C inc reases spaces 
90 IF J>8 THEN Xl•Xl+2:Yl•Yl-.81 
180 IF Xl<B THEN Xl•Xl*-.1 
110 VIEW(Xl,Yl)-(Xl+Zl,Yl+Zl),,l:CLR 'draw actual viewport (box) 

and clear its contents thus removing hidden lines 
120 Zl•Zl+Z2:NEXT 'make boxes in wave larger to midpoint of wave 
130 Z2•-Z2:J•J+l ' if midpoint reached then make boxes smaller-J is 

counting variable for loop 
140 IF J•2 THEN 160 ' if second half wave made-go t o screen holding 

loop 
150 A•l2:B•23:GOTO 50 'midpoint starting variables -execute first 

part of program with new values to make second half of wave 
160 IF INKEY$•"" THEN 160 

Continued on p 138 

http:Xl�Xl+2:Yl�Yl-.81


And now, 

a couple ofwords about high-quality 

TRS-80 software at a very low price: 
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Utilities, tutorials, home and hobby 

applicationsfrom 80 Micro. 


Ifyou've been shopping for soft­
ware lately, you've discovered that 
new car buyers aren't the only ones 
who experience "sticker shock". 

For the price ofone commercial 
program, you can fill your gas tank 
at least three times. Or treat a friend 
to dinner. Or buy a year's worth of 
Sunday papers. 

But with Load 80 software, you can 
spend a lot less and still wind up with 
hundreds of dollars worth ofout­
standing TRS-80 programs every 
month. 

On every Load 80 cassette or disk 
(your choice!), you'll get more than a 
dozen "ready to run" programs 
listed in 80 Micro . .. tutorials, utili ­
ties, games, word-processing, and 
much more. 

Build a versatile software library, 
quickly and economically. Past issues 
have included programs such as: 

NovaUilc 
. .. a full-featured Model 

Grade-A Graphics 
... a deluxe Model ill graphics edi­
tor that's loaded with options! 

And to eajoy your favorite pro­
gram, all you have to do is "load 80" 
into your computer. It's that simple. 
No keyboarding, no debugging. You 
get complete loading instructions, 
but should you need assistance, the 
Load 80 and 80 Micro technical edi­
tors will be glad to answer your ques­
tions. 

Don't let software sticker prices 
stop you from building a top-notch 

library. Get a variety of winning pro­
grams, for a fraction of the cost, with 
Load 80 cassettes or disks. 

To order by the month or by the 
year, simply complete the coupon 
and drop it in the mail with pay· 
ment 

r------------------------------, 
1l: I want ro build an exciting and economical software 

.I.ese library with Load 80. Please send me: 


0 I year of Load 80 on diskfor SI99.97 0 This month's Load 80 disk for $21.47 

0 I ye-.irofLoad 80 on cassette for $99.97 0 This month's Load 80 cassette for SI 1.47 

0 Check/MO 0 MC 0 VISA 0 AE 

Card# Exp.Date 

Signature 

I/III spreadsheet with all the capabili­ Name 

ties offered on more expensive com­
Addressmercial products. 

City State Zip
F.asydata 
. . . a 200-record data base manager 
for fast information from your Load 80 • 80 Pine Street• Peterborough, NH 03458 12-85 

Model Iilll/4. '------------------------------ ­



TECHNIQUE by Cary Oler 

Interrupt Anytime 

Twelve programmable interrupts-at two speeds-for Model III 


A n Interrupt Is a hot line to your com­
puter's mission control. It breaks 

Into an executing program so the proces­
sor can accomplish some other task, and 
It works so fast that the computer doesn't 
miss a beat. Interrupts are especially val­
uable because they're Invisible to the user. 

Most Model Ill programmers can't take 
advantage of Interrupts because TRSOOS 
1.3 doesn't use them, except to update the 
Internal clock. Program Listing 1. Break 
In, gives TRSOOS 1.3 complete Interrupt-
handling capability. Once you Install the 
program, you can run up to 12 Interrupt-
driven tasks simultaneously. 

Interrupts lend themselves to countless 
applications: type-ahead routines, printer 
spoolers, INKEY routines. and so on. I'll 
tell you how to write your own Interrupt 
routines, and I'll provide you with a sam­
pie routine that adds a Scroll command to 
Basic. 

Clock Work 
The Model Ill's clock hardware sends a 

special signal that Interrupts the comput­
er's central processing unit (CPU) so soft­
ware in ROM can update the clock. These 
Interruptions occur extremely fast-about 
every 33.333 milliseconds (ms.). 

When a clock Interrupt occurs, control 
jumps to location 40 l 2 hexadecimal 
(hex). Under TRSOOS 1.3, location 4012 
hex simply redirects the computer to 
3018 hex. which updates the clock's time 
and takes care of other necessary chores. 
By changing the Instruction at 4012, you 
can direct the computer to one of your 
own routines. For example. you could set 
up a program to trace what location in 
memory the CPU executes, or you could 
write a program that sounds an alarm at 
a certain time. 

IEml 

System Requirements 

Model m 
48KRAll 

TRSD08 l .3 

A•sembly laJltuaie 

Editor/uaembler 


TRSDOS programmers. 


Program Ltsttng I. Break In. 
81151 I 
81161 ORG IPEllH 
11171 START CALL 457 1CLEAR SCREEN 
11181 LD HL,llSGl 1GET OPTION llESSAGE 
81191 CALL 539 1DISPLAY A LINE 
11211 WAIT CALL 73 1WAIT FOR A llEYPRESS 
11211 CP I £1 1WAS ENABLE OPTION CHOSEN 
11221 JR Z,ENABLE 1IP SO, ENABLE IT 
11231 CP 'D' 1DISABLE OPTION CHOSE? 
11241 JR NZ ,WAIT 1IP NOT, LOOP AGAIN 
11251 LD A,15 rTURN CURSOR OPP CHAR. 
18261 CALL 51 1TURN CURSOR OPP 
11271 LD A,13 !DISPLAY A CARRIAGE RETRll 
11281 CALL 51 
11291 LD BL, llSG3 1GET •DISABLED• llESSAGE 
81311 CALL 539 1PRINT IT 
11311 LD HL,3118H 10RIGINAL ROUTINE ADDRESS 
11321 DI 1DISABLE INTERRUPTS 
11331 LD (41138) ,HL 1RES'TORE ORIGINAL ROUTINE 
113'1 EI 1ENABLE INTERRUPTS 
81351 LD BL,IPPFPH 1RESET HIGH RAii !!EMORY 
11368 LD (UllH) ,BL 11.0CATION. 
11371 JP '92DH 1EXIT TO TRSDOS READY 
11381 ENABLE LO A,15 1CURSOR OPP CHARACTER 
11391 CALL 51 1TURN CURSOR OPP 
11411 LO A,13 1DISPLAY A CARRIAGE RETRN 
11411 CALL 51 
11421 LO BL,MSG2 1GET •ENABLED• MESSAGE 
11'31 CALL 539 1DISPLAY IT 
HUI DI 1DISABLB INTERRUPTS 
11451 LO BL,START2 I INTERRUPT HANDLER 
11461 LO (41138) ,HL 1INSTALL INTERRUPT HANDLER 
11471 LO BL,STAR'l'-1 1VALUE TO PROTECT PROGRAM 
11481 LO (UllH) ,BL 1PROTBCT THE PROGRAM 
11'91 EI 1ENABLE INTERRUPTS 
11511 JP 412DH 1EXIT - EVERYTHING WORJtS 
11511 MSGl DEPM ' <E>nable or <D>iaable tbe clock interrupt routine? ' 
11521 DEPB 14 
11531 DEPB 3 
11541 MSG2 DEPM 'Tbe clock interrupt routine baa been ENABLED 11 

11551 DEPB IDH 
11568 MSG3 DEPll 'Tbe clock interrupt routine baa been DISABLEDI' 
11571 DEPB IDB 
11581 ORG IPPHB 1PROGRAll RES IDES IN BIMEM 
11591 SLOWl DEPW DEPALT 1VECTORS FOR SLOW INT1 S. 
11611 SLOW2 DEPW DEPALT 
11618 SLOW3 DEPW DEPALT 
11621 SLOW4 DEPW DEPALT 
11631 SLOWS DEPW DEPALT 
116'1 SLOW6 DEPW DEPALT 
11651 BLOW7 DBPW DEPALT 
11661 SLOWS DEPW DBPALT 
11.671 FASTl DEPW DEPALT 1VECTORS FOR PAST INT' S. 
11681 FAST2 DEPW DEPALT 
11691 FAST3 DEPW DEPALT 
11781 PAST4 DEPW DEPALT 
11711 I 
11721 1 Start of interrupt handling routine 
11731 I 
817'1 START2 PUSH DE 1SAVE REGISTERS 
11751 PUSH AP 
81761 PUSH HL 
11771 PUSH BC 
11781 PUSH IX 
81791 PUSH IY 
11811 LD DE,START3 1RETURN LOCATION 
11811 PUSH DE 1SAVE RETURN LOCATION 
81821 LD A,8 1THE FOLLOWING EXECUTES 
11831 CALL FAST IA FAST 33.33 MILLISECOND 
11841 LD A,9 rOSER-DEFINED INTERRUPT . 
11851 CALL FAST 
11861 LD A,11 
11871 CALL PAST 
11881 LO A,11 
11891 CALL PAST 
11911 LD BL,TillER I INCREMENT THE 33. 333 
11911 INC (BL) 1llILLISECOND COUNTER 

Ustlrig l contln"""· 
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ANYO NE CAN USE OUR SOFTWAREI 

MAIL PAC II and CHECKING PLUS represent a 

new generation of computer software. Our 

software doesn't even need a manual! Any­

one can quickly learn to use either package 

by following simple, explicit on-screen 

Instructions. But, for those of you who Insist 

-- we've Included a complete user's manual 

as well. 

*'Ill f. ,.u. Jiw. 

1~1 ltito St.r"t 

PIM•~hllle. llt 1~1 


----"- ­

MAIL PAC II 

MAIL PAC II FEATURES: CHECKING PLUS FEATURES: 
High Capacity -- Complete Check Register -­
s rores from one to one million names in Zip Code. Numerical or Alpha­ checking Plus stores your entire check register in a d isk hie. and then 
betical order The on ly lim1tat1on 1s your disk storage space uses the data to balance your account, track your expenses, and help 

you make budget pro1ections Review the entire checkbook, enter 
Flexibility -- checks. deposits. lees and ad1ustments. mark outstanding checks when 
Prints your mailing list on t . 2, 3. or 4-across labels (with up to 5 user­ paid, and get an instant cash balance at any time. All data can be viewed 
dellned lines on each label) or as a compact. user-designed directory onscreen or printed out 1n report form 
The record length 1s completely user-defined, and each held within 
each ol your records Is completely variable (allowing storage ol any Tax Preparation -­
number of characters for any particular address entry) Devote fields s torage ot monthly and yearly totals and other important Information 
lo telephone numbers. codes. or even special messages related to each aids In income tax preparation, tor your personal use or tor your
particular name on file accountant 

Powerful -- Handles the Details - ­
A built-in word processor allows you to create personalized form letters srore names and addresses for frequently written checks. then print 
for each address on your list (or just a particular group of addresses). checks to lit standard window envelopes, ehminaung the need tor extra 

typing You can even store any comment, explanation or other message
Ease of Use -- (up to 255 characters) related to a particular check. 
create new mailing lists. review existing lists. handle changes of 
address, delete cancelled names, sort lists. and purge duplicate names Automatic Monthly Bill Payments - ­
from your files. Complete on-screen instructions tell you in plain Enter amounts and names of payees for all of your fixed-cost monthly 
english exactly how to accomplish all ol these tasks payments, and then sit back while the system automatically prints 

checks 

MAIL PAC II . .............. . . . . . ... . . $99.95 CHECKING PLUS ............ . ... .. .. $99.95 

Both Programs Require 48K And At Least One Disk Dr1w (2 Drives For FREE- TRS8> Mod l ID & 4 ~ suppled on DaA.is ("**run sysllem). 
Higher Storage Capacities). And All Hard Disk Systems Are Supported. Complete DosPlusal5o available. 

FOR YOUR TRS-80'" • APPLE'" • IBM PC'" • NEC'" • OSBORNE'"• XEROX'"• KAYPRO'" • TELEVIDEO'" • ZENITH'" • SANYO'" 
DEC'" • Tl PROFESSIONAL COMPUTER'" • SUPER BRAIN JR •• • EPSON'" • Any CP/ M'" Computer 

01'/M-M- Compvi.n ...... , ... equipped wtlll Mlcroooll &ASIC (MBASIC O< BASIC-40) 
TRS-tO ttadema.r~ Tandy Cot'p APPLE 1raoeme,_ Apple C.0.p 18M PC 11.oeme1k IBM Cotp · ATARI ll'idemaf~ Ata11. Inc: ·OSBORN E trMMwNtk Otbot,... Cof-p XEROX tr-.detnan. Xero • Coto 

ZE~~~c!:::'z':nt~~~;~,t:~~~~~~~~==-~~~~n~~':U1~· S:uNP~~~~:;'~'o::~.~~~;; trc;;~!o:;,~:.-.1~~<;.::'~J1:!':~~~P 

OUR SOFTWARE CATALOG 
H & E Computronics. Inc .. has mailed more than 1 mllhon 
software catalogs since 1978 Send $2 for our new 64 -page 
catalog todayt (We also send you our catalog FREE with 
every order) DEALER INQUIRIES WELCOME 

30-DAY MONEY BACK GUARANTF.E 
••• Al l PAICf:S & SPECIFICATIONS SUBJECT TO CHANGE "' 

OELIVERY SUBJECT TO AVAIL.ABILITY 

HOUR
24 OAOER 

SO H PASCACI( RO •• SPRIN G VAUEY, N.Y. 10977 LINE 
(914) 42$- 1535 

AOO $3 00 FOR SHIPPING IN UPS AREAS 
AOO $A 00 FOA C 0 D 0A NON UPS AREAS NEW TOLL FREE 
AOO SS 00 TO CANADA & MEXICO ORDER LINE 

-AOO ~OPER POST AGE OUT SI OE OF US ~ '°"'"°' °' .. , •un1 


CANADA & MEXICO ~ ~ (800) 431 -2818 
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Usttng J conttn~ 

U921 LD 
11931 AND 
HUI FAST RLCA 
11951 LD 
11961 LD 
11971 LD 
11981 INC 
11991 LD 
11111 POSH 
11111 POP 
11121 EX 
11131 LD 
11141 INC 
11151 LD 
11161 EX 
11171 JP 
11181 RIMOYB LD 
11191 ADD CP 
11111 RBT 
11111 RLCA 
11121 LD 
11131 LD 
111'1 DI 
11151 LD 
11161 IllC 
11171 LD 
11181 BI 
1119t COllST RBT 
11211 TillBR DBFB 
11211 DIFALT DBPW 
11221 START3 POP 
11231 POP 
11241 POP 
11251 POP 
11261 POP 
11271 POP 
11281 JP 
11291 BND 

A,(BL) 
7 

L,A 
H,IPFB 
B, (HL) 
L 
D, (BL) 
DB 
IX 
DI.BL 
I, (HL) 
HL 
D, (BL) 
DB,BL 
(BL) 
DB,DBFALT 
12 
NC 

L,A 
H,IPPH 

(BL) ,B 
BL 
(BL) ,D 

I 
CONST 
IY 
IX 
BC 
HL 
AP 
DB 
3118H 
START 

1GBT COUNTBR VALUI 
I • or SLOll INT. TO RUii 
1DBTIJUIINB INTPT LOCATION 
1BL • ADDRBSS or NIXT 
I IllTEJUWPT TO EXBCUTB 
1DB • LOCATION or TBB 
1STARTING 2 BYTBS 
1 POINTING TO YOUR IllTRUPT 
1COPY DB INTO IX 
1IX COllTAINS A COPY or DI 
1BXCHANGI DB AND HL 
1DB • ACTUAL LOC. OP YOUR 
1IllTBJtJUIPT ROUTillll 

I IXCBANGI DI AND BL M;Aill 
1B:UCUTB YOUR ROUTillB 
1IllT. VICTOR RBSIT VALUE 
JIS TASI I > 12? 
11lBTURll IF llORB 'l'llAN 12 
1GBT OPPSBT VALOB 
1BL • TASI LOCATION Ill 
1TBB IllTERROPT TASI TABLB 
1DISABLB IllTERROPTS 
1ADD 'l'llB TASI TO TABLE 
1BONP TBB POINTBll 
1INSTALLATIOll COllPLBTI 
I BNABLB INTERRUPTS M;Aill 
I llBTURll TO THI CALLBR 
I 33 .333 NS COUllTBR 
1DBPAOLT INT, LOCATION 
1RBSTORB RBGISTBRS 

1COllTINOB CLOCI BAllDLBR 

Addre• (hu) Deecrlptloll 

4012 Hook vector for in­
terrupts. ROM 
hooks there every 
33.333 ms. or ao. 

4411 A 2-byte area stor­
ing the highest usa­
ble memory 
location. 

3018 ROM'a interrupt­
handllng routine. 

FF52 ADDTSK subrou­
tine. This adds a 
taak to the inter­
rupt taak table. DE 
• TCB addreaa, A 
• slot aaal.grunent. 

FF4F REMTSK subrou­
tine. This removes 
a task from the in­
terrupt task table. 
A • slot assign· 
ment to remove. 

FF5F Timer location. 
Timer ls a 33.333 
ma. counter incre­

Program Usttng 2. Demo. 
11161 I 
11171 ORG IPD91B I BI- llAll IllTBRROPT 
11181 ADDTSI BQU IPP52B 1ADD A TASI SUBROUTINE 
11191 RINTSI EQU IPUPB 1RBllOYI A TABB SUBROUTINE 
11211 TillBR BQO IPP5PB 1LOCATION or 33,3118 TillER 
11211 I 
11221 1 Interrupt inetellation procedure follow• below 
11231 I 
11241 START CALL 457 ICLBAR SCRIBN 
11251 LD BL,llSGl 1GBT ll&SSM;B 
11261 CALL 539 1PRillT THI llBSSAGB 
11271 LD DE,llAIN 1POINTBR or INT. ROUTillB 
11281 LD A,I I SLOT ASSIGNllZln' I, 
11291 CALL ADDTSI 1ADD 'l'BB TASI TO TABLE 
11311 LD BL,IPD8PB I SBT BI-ll&llORY BBLOll' 
11311 LD (44llH) ,BL I PROGllAll TO PROTECT IT 
11321 JP 412DB 1RITURll TO TRSDOS 
11331 llSGl DBPll ' Interrupt ON I ' 
11341 DBFB IDB 
11351 I 
11361 1 Thi• i• the actual interrupt handlinq routine, It i• 
11371 1 executed every 267 .67 ailliaeconda, or ao. 
11381 I 
11391 MAIN DEPW llAH2 1POillT TO llAill ROUTillE 
11411 llAill2 LD A, (15361+63) I GBT CHARACTER Oil SCREEN 
11'11 CP '•' I IP CHAR. AN BQOAL SIGN? 
11421 JR 1,CllANGB 1IF IT IS, CllANGB IT 
11'31 LD A,'•' 1IP IT ISN'T, THiii 
11441 LD (15361+63) ,A 1CBANGI IT TO Olll 
11451 RBT I RBTURll PROM INTBRRUPT 
11461 CHANGE LD A,'-' 1CBANGB TO A DASH 
11471 LD (15361+63) ,A 1CBANGI IT 011 SCRIBN 
11481 RBT I RETURN PROM INTBRRUPT 
11491 lllD START 

Program Usttng 3 . Scroll 

11171 I 
11181 SCRBBN BQO 15361 
11191 DSPLY BQO 539 
18211 I 
11211 1Start of Initialisation Procedure 
11221 I 
11231 ORG IP211B 1IllITIALIIATIOll ARIA 
11241 STARTR II I BllABLB INTERRUPTS 
11251 LD A, (TillBR) 1GBT 33 , 33 118 TillBll COUNT 
11261 CP I 1IS THE INTERRUPT WORIIllG? 
11271 JR NS,STRT2 1IP SO, FINISH INIT. 
11281 LD BC,25111 I SIT COUllTBR TO 25111 
11291 LPSTRT DIC BC I DIClllltBllT COUNTER 
11311 LD A,B 1GBT COUlft' 
11311 OR c I IS TBI TillBll IQUAL TO I? 
11321 CP I 1PINISBBD TBB LOOP? 

mented about every 
33.333ms. 

FFOO-FF17 	 Interrupt taak table 
area. FFOO- FFOF 
are low-epeed inter­
rupts: FFlO-FFl7 
are hlgh-epeed ones. 

Table l . Break In's routtnes. 

Break In gives you four interrupts at 33 
ma. Because this might be too fast for 
aome applications, its remaining eight in­
terrupts occur at a low speed of about 
267.67 ms. With Break In activated. you 
can run up to 12 routines at the same time 
without really affecting the clock's time. 

When TRSOOS turns off the clock in­
terrupt. as It does for diskaccesses. routines 
using the clock won't execute until TRS­
OOS turns the clock back on. Therefore, 
TRSOOS'a clock Isn't always accurate. 

Inatallment Plan 
Break In controls your interrupt-drtven 

routines, called tasks. via a task table con­
talnlng the addresses of 12 interrupt slota. 
The program contalna all the routines you 
need to add or remove a task from the task 
table. Table 1 shows these routines' ad­
dresses and requirements, along wlth 
some other locations worth noting. 
TRSOOS increments the value ofa special 
l·byte location, called the timer. by 1 
every 33.333 ms. You could use It. for ex­
ample. as a seed value for a random num­
ber generator, since It constantly changes. 

Once you assemble Listing 1 to dlsk. 
11331 JR Nl,LPSTRT I IP llOT, COllTINUB. Break In takes only a few seconds to in­
11341 LD A, (TillBR) I GET TilllR COUlft' 

11351 CP I STILL A llRO? 
 stall. When you run the program by typ­•11361 JR Nl,STRT2 I IP llOT, TBBN FINISH IllIT ing in lta /CMD file name. It asks whether

Ust111Q 3 conttn~ 
you want to enable or disable the clock 
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Interrupt routine. Ifyou want to run Inter· Usttng 3 contlnum 
rupt·related programs. press the '"E"" key. 11371 

11381If you've already enabled the routine and 113!11 
want to disable It. press the "D" key. 11411 llSGl 

11411Enabling the routine activates 12 Inter· 11'21 STRT2 
rupts so they're ready to run your tasks. 11431 

HUIIt also protects your program by setting IUSI 
11461 
11471 

the high-memory bytes at 4411and4412 
hex to point to the first byte below the In· 11481 , 

HUIterrupt task table. This protects the table 
usuand the accompanying code, except In HSU 
llS21 I 
11531 I Start

programs that erase all memory regard· 
less of the high·memory setting. HSU , 

HSSI 
llS61 POINT 

Once you enable the Interrupt-handling 
routine. don't use TRSOOS's Clear com· 11571 FLAG 

11581 NOTIFY 
11591 LEN

mand. which clears all memory from 
5600-FFFF hex. Before using Clear. run 11611 OPRATB 

11611 LEN2Listing I again and dtsable the routine. 
11621 COONT

Pressing the " D" key turns off the In· 11638 ADDTSK 
11641 TlllERterrupt·handllng routine and stops the 12 
11651 BUFFER 

Interrupts' operation. It resets the high· 11661 S'l'ART 
11671memory locations to point to the top of 11688 
11691 
11711

memory (FFFF hex). 
After you run Break In, lt returns you 11711 

11721 
11731 

to TRSDOS. Now you can load your own 
task driver software. Program Listing 2. 11741 

117SI 
11761 

Demo. Is a demonstration routine; It lets 
you see exactly when the Interrupt exe· 11771 

11781 
11791 

cutes. Tu run the routine. assemble List· 
Ing 2 to disk and. with Break In enabled. 11811 

11811 
11821 PRNTNG

type In Listing 2's /CMD file name. 
The message "Interrupt on!'" appears on 11831 

11841your screen. You should see a hyphen and 
11851 

an equals sign alternate In the screen's up­ 11861 
11871per right-hand corner. The character 
11881

changes each time the Interrupt executes. 11891 
11911Demo gives you a low-speed Interrupt. 
11911 

executing every 267.67 ms. or so. Tu see 11!121 
11931what a fast Interrupt looks like. change 
11941 

line 280 of Listing 2 to LO A.8. This as· 11951 
11961signs the task to the first high-speed slot. 11971 
11981 
11991 

so It operates every 33.333 ms. Now run 
Demo again and watch what happens. 11111 

11111 
11121 

The hyphen and equals sign should alter· 
nate extremely fast. 11131 

llUI 
11151 

Again, don't use the Clear command. 
unless you want your computer to crash. 11161 

11171 
11181 CLRFLG 

Ifthe characters stop alternating. Itmeans 
you're running a program that disables In· 11191 

11111 
11111

terrupts. Going back to TRSDOS Ready 
should enable them again. 11121 

11131 
11141Driver Education 11151 
11161Listing 2 illustrates how to write your 
11171 

own task driver. Tu add a task to Break 11181 
111!11In's task table. you must meet the follow· 
11211 

Ing requirements. Register DE must point 11211 NOPRHT 
11221to a 2-byte address called the task control 11231 
11241 
11251 

block (TCBJ. which contains the address 
of the driver's entry point. Register A 11261 

11271 
11281 

must contain the lnterrupt's slot assign· 
ment: Slots zero to 7 represent low-speed 11291 

11311 
11311

Interrupts. slots 8-11 high-speed. Regis· 
ter HL must be destroyed after you add a 11321 

11331 llOllBlf 
UHi

task. On entry to your task driver routine. 
the IX register contains the TCB address. 11351 RBBPLG 

11361 
11371 

Lines 240-320 represent Listing 2's lnl· 
tlallzatlon routine. They set up the Inter· 11381 

11391 
11411

rupt-handllng routine In lines 400-480 and 
start It running. Lines 240-260 clear the 

LD BL, llSGl 1GET "llOT OPERATION" MSC. 
CALL OSPLY 1DISPLAY IT 
RET 1RETURN TO CALLING PROG. 
DEPM 
DEPB 

'The inturupta 
IDB 

have NOT been activate d y e ti' 

LD OE, POINT 1LOC. OP ADRS OP PROGRAM 
LD A,ll 1LAST HIGH SPEED INTERRUPT 
CALL ADOTSJ[ 1ADD TASI TO TASK-TABLE 
LD HL, IEPPPH 1SET BI-RAM TO BPFPH. 
LD (UllH) ,HL 1PROTECT THIS PROGRAM 
RET 1RETURN TO CALLING PROG . 

ORG 41748 I HOOi: FOR "CllD" COMIUUID 
DEl'W CllDHOJ[ I REPLACE WITH NEW llOOlt 

10 LD BOOlt IS TO S374H 

ot Interrupt Handling Routine 

ORG 
DBl'W 
DEPB 
DBPB 
DBPB 
DEFB 
DBFB 
DBFB 
EQU 
EQU 
EQU 
LO 
CP 
RET 
LO 
CP 
CALL 
LO 
DEC 
LO 
CP 
RET 
LD 
LD 
LD 
BIT 
JP 
LD 
LD 
LD 
LD 
ADO 
INC 
LD 
LD 
LO 
CP 
CALL 
LD 
LD 
LD 
LO 
LD 
I.DIR 
LD 
LD 
BIT 
RET 
LO 
CP 
JR 
CALL 
RET 
LD 
LO 
LD 
CP 
RET 
LD 
RES 
LD 
XOR 
LD 
LD 
LD 
RET 
LO 
BIT 
JR 
BIT 
JR 
RES 
RES 
SET 
LD 
XOR 
LD 
JR 
LO 
LD 
PUSH 
LD 
RES 
RES 
LD 
XOR 

IPlllH 
START 
I 
I 
I 
I 
I 
3 
IFPS2H 
IFP5FH 
IP311H 
A, (OPRATE)

•z 
A, (16916) 
I 
Z,PROTCT 
A, (COUNT) 
A 
(COUNT) ,A 
I 
NI 
A,3 
(COUNT) ,A 
A, (FLAG) 
l,A 
Z 1 llOPRNT 
HL,BUFFER 
A, (LEN2) 
C,A
B,I 
BL,BC 
A 
(LEN2) ,A 
C,A 
A, (LEN) 
c 
l,RESPLG 
(LEN) ,A 
A, (HL) 
HL,SCREEll+l 
DE, SCREEN 
BC,63 

(SCRBEN+63) ,A 
A, (PI.AG ) 
1 1 A 
NI 
A, (NOTIFY) 

2 

l,CLRPLG 

ADJUST 


A, (LBll2) 

C,A 

A, (LBll) 

c 
NI 
A, (FLAG) 
l,A 
(PI.AG) ,A 
A 
(Ll!H) , A 
(LEN2) ,A 
(NOTIFY),A 

A, (FLAG) 
l,A 
Nl,PRHTHG 
2,A 
I 1llOllDI 
2,A 
l,A 
l,A 
(FLAG) ,A 
A 
(NOTIFY) ,A 
PRJmlG 
A,I 
(NOTIFY) ,A 
AP 
A, (PI.AG) 
l,A 
l,A 
(FLAG) ,A 
A 

1LOCATION OF INT. ROUTINE 

1LOCATION OF MESSAGE 

1ADD A TASK TO TASK-TABLE 
133 . 333 MS TIMER COUNTER 
1BUFPER FOR MESSAGE 
1GET OPERATION PERllISSION 
1C>.N ROUTINE OPERATE? 
1IF NOT, RETURN PROM INT. 
1GET SCROLL PROTECT VALUE 
I IS IT A ZERO? 
1PROTECT FIRST LINE 
1GET COUNT FOR SPEED 
1DECREMENT COUNTER 
1SAVE COUNT 
1IS IT TIME FOR INTRPT? 
1RETURN IP NOT TIME 
1RESET COUNTER 
1COONTER RESET 
1GET PI.AG S'l'ATUS 
1BUSY PRINTING A MSG? 
1IP NOT, RESET FLAGS 
1MESSAGE BUFFER AREA 
1GET MESSAGE LENGTH 

I BC-MESSAGE LENGTH 
1POINT TO CHAR. TO PRINT 

1QUBUE NOW AVAILABLE 

1GET CHARACTER TO PRINT 

163 CHARACTERS TO MOVE 
I SCROLL THEll 
I SAVE NEW CHARACTER 
1GET FLAG STATUS 
1LAST CHAR. PRINTED? 
I RETURN I P NOT 
1PINISBED CLEARING SCREEN 

1IP SO, RESET BIT l 
I ADJUST TO CLEAR SCREEN 
1RBTURN PROM INTERRUPT 
1GET CHAR. COUNT 
1SAVE IT 
JGET MESSAGE LENGTH 
1DONE PRINTING IT? 
1IP NOT, RETURN TILL DONE 
1GET PI.AG STATUS 
I RESET CLEAR SCREEN PI.AG 
1PLAG RESET 
1IBRO A RlllGISTER TO 
1CLEAR THIS FLAG 
JAHD THIS PI.AG 
I • •• AND THIS FLAG 
1RETURN PROM INTERRUPT 
1GET Pl.AG STATUS 
1BUSY, BUT AVAILABLE? 
1COllTINUB PRINTING 
1ANOTBBR WAITING QUEUE? 
1IP NOT, RESET FLAGS 
1RESET WAITING QUEUE 
1RESE'l' CLEARING PI.AG 
1BUSY PRINTING A MESAGE 
1SAVB PI.AG S'l'ATUS 

1B!lGIN PRillTING ltESSAGB 
1THB QUEUE IS EMPTY 
1THE QUEUE IS AVAILABLE 
I SAVE AP Rl'Xi I STER 
1GET FLAG STATUS 
1NOT BUSY PRINTING 
1110T BUSY PRINTING 
I SAVE FLAG STATUS 

Ust!ng 3 continued 
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U5tlng 3 conltnutd 

IUU LD (LEN) ,A 1Rl!SET PLAGS 
11421 LD (LEN2) ,A 1Rl!SET PLAGS 
81431 POP AP 1Rl!STOR.! AP 
11441 RET 1R£TURN 
11451 ADJUST PUSH BL 1SAVE REGISTERS 
11461 PUSH AP 
11471 LD A,64 1GET LENGTH OP ltESSAGB 
11481 LD (LEN) ,A 1 ADJUST POR SCREEN CLBAR 
11491 LD HL,BUFFER 
11511 LD C,A 
11511 XOR A 1SERO A RBGISTBR 
11521 LD (LEN2) ,A 1RBSBT THIS COUNTER 
11531 LOOPl LD (BL) , 218 1FILL-IN WITH A SPACE 
11541 INC HL 
11551 DEC c 1BU1tP POINTERS ' COUNTERS 
11561 LD A,C 
11571 CP I 1COUNTER • I ? 
11581 JR NS ,LOOPl 1CONTINUI UNTIL DONE 
11591 LD A, (FLAG) 1G£T FLAG STA'l'US 
116H SET l ,A 1BUSY, BUT ...V ... ILABLE 
11611 RBS I, ... 1QUEUE IS "V"ILABLE 
11621 LD (PLAG) , ... 's...vE Pl.AG ST...TUS 
11631 LD .... 2 1BUSY, BUT ...V.\ILABLE 
11648 LD (NOTIFY),... 1NOTIFY BMIC OP THIS 
11658 POP AP 7RBSTORB REGISTERS 
11661 POP BL 
11671 RET 1R£TURN 
11681 PROTCT LD .... 1 1SCROLL PROTECT l LINE 
11691 LD (16916) . ... 1PROTICT IT 
11711 RET I RETURN TO PROGR.\11 
11711 
11721 Start of hook routine to print tbin9a uaing interrupt 
11731 ' 
11741 CKDHOK 
11751 

PUSH 
PUSH 

AP 
DE 

,s...vE CONDITION CODES 

11761 EI 1£NABL£ INTERRUPTS 
11771 
11781 

LD 
CP 

... , (BL)
•1• 

I GET COltll.\ND S YllT.\X 
1IS IT A VALID COIUIAND? 

11791 JR S,GOOD 1IP SO, EXEC NEW ROUTINE 
11811 POP DE 1Rl!STORE REGISTERS 
11811 POP AP 1RESTORE COllDITION CODES 
11821 JP 53748 I EXECUTE THE BMIC COllAND 
11831 GOOD LD A,l I TURN Oii THE INTERRUPT 
11841 LD (OPRATE) ,A 1SUBllOUTI NE 
11858 G0002 LD A, (FLAG) 1GET FLAG STATUS 
11861 BIT l,A 1QUEU£ AV.\ILABLE? 

U$t.lng 3 contlnutd 

screen and notify you that the Interrupt Is 
working. Lines 300-310 protect the Inter­
rupt from other data loading In memory. 

Line 270 loads the TCB address 
(" Maln " ) Into DE. Line 390shows you that 
Main points to Maln2 , the task driver's en­
try point. 

Line 280 loads A with the task's slot 
assignment: You have 12 slots numbered 
zero to 11. In this case, the slot Is zero, a 
low-speed Interrupt. Line 290 calls the 
routine that adds the In terrupt to the task 
table. which contains the 12 Interrupts' 
TCBs. Don't fool around with these loca­
tions In memory or the program might 
crash. Finally, line 320 exits to TRSDOS 
Ready. marking the end of the In itializa­
tion procedure. 

Lines 400-480 make up the task driver 
routine. Note that when the task has exe­
cuted, It must return from the Interrupt. 
Don't ever use a jump Instruction to exit 
the routine or your computer wlll bomb. 
Lines 450 and 480 contaln the return In­
structions. which return the processor 
from the Interrupt so that the program It 
interrupted can continue running. 

Tu remove a task from the task table, 
all you have to do ls specify In the A reg­
ister which slot contains the task you 
want to remove, and call the REMTSK 
subroutine to do so. HL and DE are de­
stroyed after the call to this subroutine. 

ANNOUNCING: By far the most powerful 

BULLETIN BOARD SYSTEM for TRS-80 Models I, Ill and 4(111). 

''The French Connection'' by Phil French 

TFC FEATURES: 
- You can select etther en "open access" or a secure pnvate-password system 

Separate pr111ate mall and g-ral bulletin sec:tions 
- Easy to use but aavanced "layered menu" system, woth an "expert m00e·· also 
- An lnl0<matoon Sec:tlon 1nclud1ng a modifiable Information Directory, and the 
ability to remotely edit <>< create Information files. 
- Special user pl'IVoledges may be ondtvldually assigned. lrom UplOadlOownload 
access to remote sysop status. 
- Features ol the system can be taok>lecl to each Individual user. such as screen 
width for word wrap, linefeed enab!eldosable, upload promts. special characters. 
and mo<e 
- Plus endless other gooches such as fre&-format text entry also all the regular 
stuff like uplOadldowntoad, mall readlscan cptions. caller tog. and lots. lots, more. 
- TFC Is written 1n too•-. Z~ assembly language for efficiency and secunty 

INTRODUCTORY OFFER $99.50 
Bulletin Boards Systems are popping up all over these days for 
special groups. commercial use, or 1ust genera! access All you 
need to run one oil your own computer os a modem and the right 
software. and thafs where TFC comes In. There are many other 
BBS programs available lor the TRS.ao, but once you check out the 
fea tures o f TFC you'll see that there Is really no comparison. Many 
o r the features TFC assumes to be essential are either "special 
features" or non-e•lstent on other systems SU<:h as TFC's " free 
format text entry", which allows text Input wothOut en [ENTER) after 
each screen lone, unlike many other systems TFC will then format 
and word-wrap the display to any screen width from 32 to 80 
charactf!fs As well. TFC has personal mailboxes", completely 
separate from the general bulletong fole Even II you already run a 
BBS systel1\ you should look onto the advanced features that TFC 
can provide. Altf!f all. when you can gel the best why selllo lor 
anything less .• 

FINE PRINT: AVAILABLE FROM: VOICE: (416) 575-2867 
Vosa, MastecCard. check, M.0 . and COO Computer. (416) 575-0515 accepted. 7:1//" so;:-/Ml?E Shipping In the U.S and Carn1da Is FREE. 3235 Lockport Road COD orders add $2.50 for COD charges. //?"'O /IV/El?&7/tl!VdL Niagara Falls, NY 14305 SJ)'JCial shipping and Overseas orde<s are 
cha rged actual shipping costs. 



Circle 81 on Reader Service e<ird. 

You've Got 

TOTAL ACCESS
csoec1ac1ztnQ en TRS80 • 1 


TO YOUR COMPUTER HARDWARE &SOFTWARE 
NEEDS. CALL ROSE TODAY! 

QUALITY DllK DlllVll 
These dnves are complete w oth ~r supply, cover and 
external drove connector. Fof TAS·80 Model I, Ill. 4, IBM 
PC and otl'lers. All drives are Double Density and step at 
Sms or less SS means single head. OS 11 double head. 
Speaty while or s11Ver color cover lor no.00.bOrlal charge 
or my beau11lul new Stainless Steel cover tor onty S9 ad· 
dlbOrlal Add SS per drove s/llpplng unless Olhefwlse spec· 
ohed Ill onve s have a one year wll'ranty on parts and 
labor Bare droves. lhat •s. 1ust Iha dnves lhemsetves are 
a!M> avaotable lor those of you who don t need or want one 
ol my power supc>hes 

COMPLETE 3.5" · 5.25" · 8" 
DISK DRIVES 

tea 40tk OS TEllC F0-356 In a dual case . 157 

2ea 40tk OS TEllC F0 -356 on a dual case 255 

1ea 80lk OS TEllC FD-35F on a dual case 1n 

2ea 80tk OS TEllC FD-35F on a dual case 285 


40tk SS Tandon TM1 00-1 $ 147 

40tl< OS Tandon TMl00-2 157 


1.. 40tk SS TEllC FD-55A on dual case s 127 

2ea 40tk SS TEllC FD-SSA on dual case 217 

lea 40tk OS TEl\C FD-558 on dual case 137 

2ea 40tk OS TEllC FD-556 on dual case 257 

lee 80tk OS TEllC FD·55F on dual case 157 

2.. 80tk OS TEAC FQ.55F on dual case 277 


Add 110 S& HPll QSI llr lhesll dlNIS 

2ea SS TM 848 · 1 E's on dual case woth fan $ 64 7 

2ea OS TM 848-2E's on dual ca..w oth fan 697 


BARE 5.25" & 8" DISK DRIVES 
AdolS4,,_.por_ 

40tk SS. Ful Soze. Tandon TM 100-1 S99 

40tk OS. Full Soze. Tandon TM 100-2 119 

40tk SS. Half-High. TEAC FOSS-A 99 

40tk OS. Half-Hogh, TEAC FDSS·B 109 

80tk OS, Half-High. TEAC FD55·F 129 

8" SS, Thonlone, Tandon TM8'18- 1 E 259 

8" OS. Thonfone. Tandon TM8'18·2E 333 


TRS·80 MODEL 111/4 
DISK DRIVE KITS 
Adollll"-1111'" 

Internal drive kit complete with disk controller. 

power supply. mounting brackets. cables and all 

hardware plus step-by-step instructions. This kit 

contains everything you need (except the Disk Op­

erating System, drive and a screwdriver) to con­

vert your cassette Model Ill or 4 to fast reliable 

disk operation. Don't confuse this qualtty kit with 

the high-priced rtpoffs . Thousands o f satisfied 

customers cannot be wrong You can fOtn them for 

only .................................$ 189 

Same as above but with 1-40tk SS drive . ....289 

Same as above but with 2-40tk SS drives ....388 


TAS·IO MODEL I 

DOUBLE DENSITY CONTROLLERS 

Adl!IJ"-1 

Ae1ocomp · DOC" ReaMv the best bv te&t $ 99 

Aerocomp DOC" woth LOOS 159 

A e1ocomp " DOC" w ith NEWOOS 80·v2 0 179 


OTHER DRIVE GOODIES 
Addll~ 

TRSOOS 1 3 0.Sk & Manual lor Model Ill $ 24 

TRSOOS 2 3 0.Sk & Manual for Model I 24 

TRSOOS 6 • Otsk & Manual for Model 4 34 

LOOS for the Model I or 111 69 

NEWOOS 80 v2 0 for the Model I or Ill 99 

2 -d<ove cable for Model 1/ 111 / 4 24 

2 drove external cable for IBM PC 40 

4 d<ove cable for Model I 34 

E xoender cable, 7" long 9 

5 25 · power supply & encl , white 01 solvu1 59 

Saonless Steel Covers 12 

8 " power supply, fan & enclosure. beoge 149 


ROSE GETS RIGHT! 

NOW---ROSE'S 

MOD 4 CP/M 


$69 Complete with Maooaf 

Rose has latched onto this slick version of CP/M 2.2 that allows you to 
run most of your favorite CP/M programs with ease. It even lets you read 
and write other manufacturers' dis)( formats . What could be nicer? They 
are in stock ready for you to use and enjoy. 

TRS·80 SPECIAL EQUIPMENT 
12" Groen Comp Monnor Add $10 for TTL .. 89 

12" Amber Comp Monotor Add S 10 for TTL . 84 

16K 200 nsec RAM Guaranteed t year(8 chops) . 9 

64K 200 nsec RAM Guaran teed 1 year(8 chops) 19 

64K RAM plus Genuine PA L for Model 4 29 

256K 150 nsec RA M 1 yr guarantee (8 chops) 39 


MEDIA & SUPPLIES 
5 Otskenes SSOO. U tetome Guarantee 10pk S 16 

5" Otskenes DSDD. Ufebme Guarantee. 10pk 19 

5 Flopsort. hOfds 75 Ooskenes . 16 

a-· Otskenes SSOO. Utenme G1U111ntee. 10pk . . 24 

8" Otsketted OSDD. U tetime Guaranlee 10pk 29 

8" Flops0<1. holds 50 01skenes . . . . . . . . . . . ... 22 

5 25" or 8" Head Cleaning Kn . . . . . . 9 

Letter Size 20 lb Tractor Paper, 2900 sheets ...... 25 


SPECIAL SOFTWARE DEALS ~ 
WorOStar ' 3 3 (Specify MM or R/S format) ..... $ 195 

Ma~Merg , Spet1S11r@. Stanndex~ , an 3 tor 1ust 99 

WorOStar Professoonal (Above 4 Progams) . . . 275 

OataStar ' Data Entry & Re1rleval . 125 

ReportS)ar'" Report Genera1or . . . . 105 

lntoSta~ Advanced DBMS (Above 2 Programs) 195 

dBASE 11'- Complete Woth Otsk Tutorlal 345 

Super Ut~1ty Plus 3 2 by Kim Watt 59 

CP/M 2.2 for Model 4 by Monte Zuma 169 

Turbo PASCAL by BO< Land Requues CP/M . . . . . . 44 

Turbo TOOibox by Bor Land . . . . . . . . 45 

Turbo TUTOR by BO< Land 35 

PICkles & Trout CP/M 2 ..2m for the Model 

2-12-16 Floppy Version . • 179 

Same thing but the Radio Shack Hard Otsk . . . 2 19 


CP/M & 80 COWMN 
tor your MODEL Ill 
No need to buy a new computer when you 
can use the Holmes VID·80 modification 
and get CP/M 2.2, 64K RAM and 80 column 
video. This kit is easy to install and requires 
no soldering. Even a dolt like you can can 
end up with a complete 64K CP/ M com­
puter with an 80 column screen that is still 
able to run all your existing Model Ill soft ­
ware. For the first time you will be able to 
use CP/M programs that normal people do, 
such as dBASE II and WordStar. The regular 
price of this kit 1s $524. Now Rose will get 
you going for only .... ~~<? .~~ !'~.·PP.~...S 299 
I'll ship you the Holmes deal above PLUS 

WordStar 3.3 installed, complete with orig­

nal manuals ready to run for only ....S 399 


ORDER NOWI 
TOLL·FREE 

800-527-3582 
Orders Only Please 

Calf in your order or write to us et the address 
below . T exes residents call us at 214-337-4346 
and deduct $2.00 from your ord8f but you 
should remind me ' cause sometimes I forget. If 
you need technical Informat ion or service please 
calf the Texas number as the Toll Free lines are 
just for orders only. Prices 81'e subject to change 
without notice and are mail order only. I accept 
AMERICAN EXPRESS. MASTERCARD and VISA 
and I win not charge yOU< card untU I ship your 
goodies. You can send a check or a money 
order. I also accept COO orders but they require 
cash or a cashier's check upon delivery. If 
shipping charges are not shown please call for 
the correct amount. Add $6.00 handling charge 
if your order Is less than $50.00. Shipping 
charges quoted in this ad are for the lower 48 
states only. Orders to Canadian address add 
$20.00 to pay for doing elf those papers for 
customs. Texans add State Sales tax. No tax 
coHected on shipments outside of Texas. Be 
sure you know what you are buying. 
SOFTWARE IS SOLD ON A REPLACEMENT 
BASIS ONLY • NO REFUNDS. If it Is defective 
call us for lnstNCtions. Please order from ma 
now·-1 need the money and I will not jack you 
around. I reserve the right to charge up to a ten 
percent re1tocking charge if you jack me around. 
A lf merchandise carries the original manufac­
ttKers • warranty and all repairs or adjustments 
will be made by the manufactur8f or his 
designated representative. 

N•XT DAY IHIPIHNTof Goods in Stock. 

TOTAL ACCESS 
P.O. Box 790278 

Dellea, Texea 75379 

214·337-4M8 be
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Circle 218 on RNdef Se<v1ce card 

<&nth J lug 80 TRS-80+ MOO I, Ill, COCO, 
TIMEX 1000, OSBORNE, 

Tl99/4a others 

L.Lsllng 3 continued 

11871 JR NZ,GOOD2 
11881 CALL BUTTIN 
11891 LD C,I 
11911 IllC BL 
11911 IllC BL 
11921 LD DE,BUPPER 
11931 LOOP2 
11941 

LD 
LD 

A, (BL) 
(DE) ,A 

11951 INC BL 
11961 INC DE 
119/I INC c 
11981 CP I 
11991 
12111 

JR 
CP 

~!~Pl 
12111 JR l,ADJLOP 
12121 JR LOOP2 
12131 LOOP3 LD A,C 
12141 
12151 

LD 
LD 

(LEH) ,A 
A, (FLAG) 

12161 SET l,A 
12171 RES l ,A 
12181 RES 2 , A 
12191 LD (PLAG) , A 
12111 DEC HL 
12111 POP DE 
12121 POP AP 
12131 RET 
12UI BUTTlll LD A,(PUG) 
12151 RES l,A 
12161 RES l,A 
12171 LD (PI.AG) , A 
12181 XOR A 
12191 LD (LEH) , A 
12211 LD (LEN2) ,A 
12211 LD (llOTIPY) , A 
12221 RET 
1223I ADJLOP DEC DE 
12241 XOR A 
12251 LD (DE) , A 
12261 INC DE 
12271 AllJLP2 LD A, (BL) 
12281 INC BL 
12291 CP I 
12311 JR NI ,ADJLP2 
12311 JR LOOP3 
12321 END STARTR 

1IF NOT, WAIT UNTIL IT IS 
1ABORT PRESENT DOTY 
JIERO THE COUNTER 
1POINT TO DATA TO PRINT 
1BYPASS THE '"' Br>IBOL 
1POINT TO BUFFER AREA 
1GET A DATA BYTE TO PRINT 
1STOJU! CHAR IN BUFFER 
1BlJKP POINTERS 

1LAST CHARACTER STOR.ED? 
1IF SO, THEN FINISHED 
1TERlllNATER? 
1IP SO, ADJUST BL POINTER 
1COMTINUE UNTIL DONE 
1AND STORE THE COUNTER 
1VALUE IN STORAOE SLOT 
1GET PLAG STATUS 
!WAITING POR THE QUEUE 

I SAVE PLAG STATUS 
1CORRECT POINTER 
I RESTORE R tlG I STE RS 
JRESTORE CONDITION CODES 
1COMTINUE ON WITH PROGRAll 
1GET PUG STATUS 
JllOT BUSY••• 
JNOT BUSY NOii••• 
JSAVE Pt.AG STATUS 
JIERO A TO RESET 
JTBIS PUG ••• 
JAND THIS PI.AG ••• 
JAND THIS PLAG 
1RETORJI TO CALLER 
1POINT TO THE I. ' SIGN 

JIERO IT OUT 
JRl!POSITlOll DE 
1COMTINUE UNTIL POUND I 
1BOllP POINTER 
1END OP COIUIAND LINE? 
1COMTitruE UNTIL DONE 
1Pill ISHED LOOP 

End 

Take Command 
Program Listing 3. Scroll. Is a good ex­

ample of a task driver's power. It adds a 
command to Baste, CMD!, that scrolls 
characters across the top of the screen. Ta­
ble 2 shows Scroll's Important addresses. 

To Install Scroll, assemble Listing 3 to 
disk and make sure you've enabled Break 
In. Now go Into Baste and type In: 

CMD"L"," SCROLL/CMD":DEFUSR • &HF200: 
A•USR(O) 

This loads Scroll Into memory and runs It. 
If you haven't enabled Break ln, an error 
message appears and Scroll aborts. 

Try out the new command by typing In: 

CMDl"ABLE WAS I ERE I SAW ELBA." 

You should sec the message scroll 
across the top of your screen. The pro­
gram scroll-protects the screen's top line; 
to unprotect It, you have to turn off the 
Scroll fu nction by typing In: 

POKE &HF005.0 

To restore scroll protection, POKE the 
same location with a value other than zero 
or Invoke the CMD! command again. 

You can change the scrolling speed. For 
faster scrolling, POKE locations F007 and 
F02 l with values less than 3 but not zero. 
The value 3 represents the original scroll­
ing speed. Tu slow down the scroll, POKE 
the locations with a value greater than 3, 

Ellm1nale disk reboots and dala loss due IO oxi­
dized contacts at the card edge connectors 
GOLD PLUG IO solders 10 the board edge con­
nector Use your ex1s11ng cables (1f gold plated) 

GOLD PLUG 80 Mod I Mod Ill 

GOLD PLUGIOMod I (6) 
KeyboardIEI (mod I) 
Indiv idual connectors 
GOLD PLUG IO Mod Ill (6) 
Internal 2 Onve Cable 
Mod Ill Expansaon port 
Aw~1tabte _.,, vuu• ' •vu" I& ~a"Pf o' \.)(~ <J•rect hom E.A.P CO 

D••l•r lnqum•s lnw•l•d 

• 1r-.-Tar>cly Ccvp 

$44.95 
15 95 
$7.95 
4895 
29.95 

9.95 
(single sidedoubledensity) 

GOLD PLUG 80·E.A.P. COMPANY 
P.O. Box 14 Keller, TX 76248 (81n 498·4242 •2/12/1616000 Produc ts . .. . .. . . ... . .. ... CALL 

COCO MODULE I NSTALLATION AVA ILABLE 

COCO Disk Module 

~ 

Ground tab 
extenst0ns 

. ~ 

COC001skModule (2) 
Ground tab eXlenSK>nS 
Otsk Dnves (all R.S ) 
Gold Disk Cable 2 Dnve 
Four Dnve Cable 
C.ITOH Printers ...... . .. . .. . ..... . .. 
EBONIZE Aerosol Spray 
ribbon re-inker ...... . .. . . . .. ... .. ... $11.95 
ATHANA DISKETTES 
(Lifetime warranty) . .. .. . .. . .. . ....$37.95130 

~- - $ 16.95 
!~~ . INCL 

-,..r- .~ $7.95 
~"'c)o:v"' 29 95 

" ~~ 39 95 
$CALL 
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addresses to appropriate values. But 
make sure that no other task drivers load 
over Listing 1 while It's running. 

You should originate Listing 1 so that 
the program's last byte loads Into the 
highest possible RAM location- this gives 
you the maximum amount of free mem· 
ory. If you do change the programs' load· 
Ing addresses. the POKEs and other ad· 
dresses described above won't apply.• 

Cary Oler has been working with 

computersforfloe years. You can write 

to him at Box 132. Stirling, Alberta. 

Canada TOK, 2EO. 


AddreH (hez) DeacrlptJon 

F200 Start of Scroll's 
initialization 
procedure. 

FOOO A pointer Break In 
uses to find the 
task routine's entry 
point. 

F002 A flag byte lndicat· 
Ing Scroll's status. 

F004 Contains the mes­
sage's length. 

F005 Operation pennis· 
slon byte. If this Is 
anything other 
than 1, the pro­
gram ts off. Iflt's I. 
the program Is on. 

4174 Hook location for 
Basie's new CMD! 
command. 

F007 and F02 l Changing these 
values speeds up 
or slows down 
scrolllng. 

~FFFF Message buffer 
area. 

Table 2. Scroll's routtnes. 

but less than 256. or zero. If you decide to 
change speeds. be sure to POKE the same 
number In both memory locations. 

If you type In two messages to scroll. 
the computer waits until the first finishes 
scrolling before printing the second. 

Location F004 contains the length of 
the message being printed. which can be 
up to 256 characters. Location F006 con· 
talns the number of characters printed so 
far. When F006 equals F004. the message 
has finished printing. 

Location F002 is a flag value containing 
Scroll's status. Here 's a rundown on the 
bits In this byte: 

Bit uro 

Bit 1 

Bit 2 

Ifset. the program Is printing a mes· 
sage and the queue Is unavailable. 
If set. the program Is scrolling a 
message off the screen. but Is avail· 
able to print another message. 
If set. another message Is waiting In 
the queue. When the program fin. 
!shes scrolling the first message. It 
prints the message In the queue 
and resets this bit. 

Bits 3- 7 S croll doesn 't use thes e bits. so 
they're avallable for your use. 

Don't touch bits zero to 2 of this byte or 
you could really mess things up. 

Scroll keeps the message It's printing In 
a buffer at location F300 and reserves 256 
bytes for the buffer area. The scroll Inter· 
rupt occupies slot 11 of the task table. so 
don't use this slot for another Interrupt If 
you want Scroll to operate concurrently. 

RAMlflcations 
To run the Listings on a Model Ill with 

less than 48K of RAM. change their ORG 

Related Article• 

Fisher. Douglas C .. " Interrupt Your 80,'' 
January 1983. p. 258. Maskable and non· 
maskable Interrupts for the Model I. 

Genovese. R.F .. "MultJ·Programmlng on 
a Micro:· January 1982. p. 278. A Model I 
Interrupt program. 

Gorsky . Buzz. " Doing Two Things at 
Once." March I 981. p. 178. A Model I tu­
torial on Interrupts. 

Workman. Dennis. " We Interrupt This 
Program." November 1982. p. 396. Using 
Interrupts to speed up the Model I. 

T/Maker for the Tandy 1000 
is now $299 through January 31, 1986. 

Ci rcle 266 on Reader Service card. 

Integrated Software 
Word Processing 

Spread Sheet Analysis 

Relational Doto ease Management 

Spelling Checker 

ear Chart Graphics 

Dato Encryption 


Avallabk for : 


lll \l l'C TJ ndv 1000. IWO, 2000 

Rcqu1rt.,. lllll\ Reu11 '450 


K.lypro. t1N>n. ~111nlelU01J CP M 


Re<.j<'""' 6'1K Reu1I fASO 


,\./' IP ~101.ld t •tP( fR.'>1Xh6.2) 


Rt'tjUlfl'' ()o.11\ Kl 't J tl 129'> 


T/ Moker Company 

2115 Landings Drive 

Mountain View, CA 94043 

415/ 962·0195 


Circle 266 on Reader Service card. 

Info ~url\i 4uoh· lrum Kl"'\u.~ l<l""t\t"'"'-"' \.o '\lir,t C I~' lnfu \>.t W'IJ 

f<q•irnt·J In pc:1m1, ...1t.-i All njtht' ft'""-"f'\l·J C l')t.4~ I M..ikt·r Comrum 
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The Right Address 

Different versions ofTRSDOS 6.X use different system memory 


addresses. Locator gives you the right addresses for Model 4 TRSDOS. 


Finding a memory address In Model 4 
TRSOOS Is a bit like finding Main St. 

In five different towns: the Idea Is the same 
In each. but the location changes. So It Is 
with memory addresses under TRSOOS 
6.X-they change with each version of 
TRSOOS. 

Locator (see Program Listing 1) deter­
mines the correct memory addresses for 
cursor control. scroll protection, redefina­
ble function keys, and the keyboard for 
your version of TRSOOS. It does so by 
sear.:hlng low memory for the location of 
$00 and $Kl and adding displacem ents to 
these locations to get the right addresses. 

You can store these addresses on disk so 
Basic programs can access them. Since 
the m emory locations on disk are correct 
for the resident version of TRSOOS, Basic 
programs operating under control of the 
system dis k will automatically use the 
proper PEEK and POKE addresses. 

Variable Function 

LS Scroll protection 
LC Cu rsor Image 
L I Function key l . 

lowercase 
L2 Function key l . 

uppercase 
L3 Function key 2. 

lowercase 
IA function key 2. 

uppercase 
LS function key 3. 

lowercase 
L6 Function key 3. 

uppercase 
LK Keyboard map 

Table. Locator's subroutine saves 
memory addresses to these vari­
ables. 

To further facilitate programming. I've 
Included a Basic subroutine (see Program 
Lis ting 2) that copies the addresses on the 
system disk to the program variables In­
dicated In the Table. To accompllsh this. 

you execute a GOSUB command to the 
subroutine.• 

You can write to Maurice Dyke at P.O. 
Box 32071, Aurora. CO 80041. 

11 
21 
31 
48 
51 
61 
78 
89 
u 
111 
111 
121 
138 
141 
151 
161 
179 
188 
191 
211 
211 
221 
2311 
2U 
251 
261 
271 
288 
2911 
318 
311 
329 
339 
JU 
3511 
368 
371 
388 
398 
488 
418 
428 
438 
448 
458 
468 
4711 
488 
498 
588 
511 
528 

Program Listing l. Locator. 

' LOCATOR---SASIC PROG~M BY M. DYKE 
N • I: JK • 8: JV • 8 
POR J • l TO 51 88 
JP • PEEll(J) 
IF N <> I THEN 158 
IP PEEl(J) <> 84 THEN 158 
I P PEBl(J+l) <> 

I P PEEl(J+2) <> 

IP PEEl(J+3) <> 

IP PEEl (J+4) <> 

IF PEEl (J+5) <> 

IF PEEK(J+6) <> 

N • PEEl(J+7) 

GOTO 281 

IP JP <> 36 THEN 

J l • PEEl(J+l) 

IF JK <> I THEN 

IP Jl <> 75 THEN 

IF PEEll(J+2) <> 

JP: • J 

IP JV <> I THEN 

GOTO 288 

IF JV <> I THEN 

IF Jl <> 68 THEN 
IF PEEK(J+2) <> 
JV • J 
IF J i <> 9 THEN 
PRINT "CHECKING 
NEXT J 
CLS 

82 THEN 289 
83 THEN 288 
68 THEN 288 
79 THEN 288 
83 THEN 281 
54 THEN 281 

288 

231 
238 

73 THEN 288 

338 

288 
288 

79 THEN 289 

33i 
LOC ",J 

PRINT "MEMORY SEARCH NOT SUCCESSFUL FOR OPE~TING SYSTEM I N USE" 
GOTO 52i 
CLS 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 

"SOME USEFUL MEMORY LOCATIONS IN TRSDOS 6."1CBR$(N) 

" SCROLL PROTECTION: "1JV+71 " ( POKES 9-15 ) " 
" CURSOR CHARACTER 1 "1 JV+ll 
" LC Fl CHARACTER: " 1Jl+35 
" UC Fl CHARACTER: " 1JK+36 
" LC P2 CHA~CTER1 "1 JK+37 
" UC P2 CHARACTER: "1 JK+l8 
" LC Pl CHA~CTER: "1Jl+39 
" UC Fl CHARACTER: " 1JK+48 
"KEYBOARD MAP START : "1JK+ll 
" KEYBOARD MAP END: "1Jl+l8 

LINE INPUT"ENTER Y TO SAVE ON DISK FOR USE BY OTHER BASIC PROG.RAllS "1Y$ 
IP YS <> •y• THEN 52i 
OPEN •o• ,1, • svSLOC/TXT18" 

WRITEtl, JV+7 , JV+ll,JK+35,JK+36,JK+37 , Ji+38 ,JK+39 , JK+48, JK+ll 

CLOSE l 

PRINT"DATA STORED IN FILE ' SYSLOC' FOR USE BY OTHER BASIC PROG.RAllS" 

END 


£nd 

IEml 

System Requirements 


Model 4/4P 

32KRAM 

TR8D086.X 

Program Listing 2. Basic subroutine to copy variables. 

65898 'PROG~ FI LE "G£TLOC" A SUBROUTINE BY M. DYKE FOR INCLUSION IN OTHER BAS! 
C PROGRAMS TO GET MEMORY LOCATIONS STORED ON SYSTEM DISC BY PROGRAM "LOCATOR" 
65111 ' LC-CURSOR l..S•SCROLL PROTECTION Ll•FlLC L2•PlUC L3•P2LC L4•F2UC L5•F3LC 

L6•F3UC Ll •KEYBOARD llAP 
65128 ON ERROR GOTO 651391 OPEN " I", l , "SYSLOC/TXT18 ": ON ERROR GOTO I: INPUT 
1, LS, LC ,Ll, L2 , Ll, L•, L5, L6 , LK: CLOSE 1: R!TURN 
65931 PRINT"PROGRAM 'LOCATOR ' MUST BE EXECUTED BEFORE CURRENT PROGRAM CAN BE RUN 
" : RESUME 6514' 
6514' END End 
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Clrcle 85 on Reader Sctvlce card. 

For Use On The 
IBM PC, TANDY 1000, 1200HD, 2000 

Here's 1ime and money saving news fo r thousands o f TRS-80 Mod I and Mod Ill owners who would love to move up to state-of-the-art 
hardware! EMSl 's con~ersion package contains utilities to solve both problems facing those who want to upgrade: 

PROBLEM 1- HOW DO I GET FROM HERE (Mod I/Ill) 10 THERE (PC)? Do I need 
to retype everything, buy modems, RS232's, cables, and communications software? 

ANSWER: one o f 1he above! Use the HYPERCROSS utility included with our package! HYPERCROSS make the entire disk transfer 
proce s very simple- and fast. All the work is done right on your Mod l/ llL HYPERC ROSS lets you fo rmat a diskelle readable by all 
PC's in one drive and copy files directly to it from a Mod I/ Ill diskelte. After the transfer, take the PC diskeue out of your Mod I/Ill and 
pu1 it in your PC. Simple as that! (Mod l's need a doubler.) 

PROBLEM 2- 0NCE I'M THERE, HOW DO I CONVERT MY MOD I/III 
PROGRAM 10 RUN ON A PC? 

A SWER: Use our CNVJTOPC utility to do 9SOJo or more of the conver ion for you. II automatically insen s all required spaces between 
ke)-..ords, replaces PRINT@'s (even those with variables) to LOCATE's, adjusts TAB addresses, corrects the e'tponentia tion symbol, 
replaces the r o symbol in USI G statements wi1h a backslash, removes down arrows, o ptionally remo ves REM'~ and flags and lists un­
resolved line numbers. It even allows for Mod I/ Ill screen PEEKs and POKEs. 

And , our thiny page user guide is packed with examples and hints showing how to make any manual program changes required after 
using CNV3TOPC. 

•·... It 's the best such program I've seen, -..·ell worth it's higher price over similar programs. ..The conversion program performedflawlessly." 
Mr. Gary Shade, 80 MICRO, May 1985 (4)1 s1ars). 

Cus1omet" comments: 

"Truly, a Superror Quality Sof tware Package. Count me among your /IS/ ofsatisfied customers." 
Waltham, MA 

"I wouldgladly recommend the package to anyone making the change "Thefine points of conversion you cover in the manual 
to an IBM type machine." are excellent." 

Wauwatosa, WI Salem, OR 
"What a time saver. Thanks f or a great product." "A n excellent product. Thank youf or the service." 

Denver, CO Mapa, CA 
''Excellent! The manual alone . . . is worth the price." " Works like a charm! Congratulations." 

Westpon, CT Odenton, MD 

CONV3TOPC V2.0 $139.95 

(Package includes: HYPERCROSS and CNV310PC) 


AVAILABLE WORLDWIDE through Radio Shack's Express Order Software (Cat.No. 90-0345) 

OIHER EMSI SOFTWARE 


THE NOR10N UTILITIES LIST $99.95, OUR PRICE $59.95 

CONVJTOPC Vl.0-(WITH Hypcrcross) $139.9S CONVJTOPC Vl.0-(WITHOUT Hypcrcross) SI 19.9S 
CONV4TOPC Vl.0-(\\ ITH HYPERC ROSS) $139.95 CONV4TOPC Vt.0-(WITHOUT HYPERC ROSS) SI 19.95 

Same as CO VJTOPC V2.0, but CONVJT04-Mod 1/ 111 10 Mod 4 BASIC S49.95 
specifically for mod 4 BASIC and FILES HVPERCROSS-Mod 4, PC-DOS formats $49.95 

COSVJTOPC Vl.O OEMO (Runs on an> PC) S20.00 ISAM ROUTINES- Incorporate lhesc roullne> $69.95 
llVPERCROSS-Mod I/Ill , PC-DOS format S49.95 in your PC BASIC pro&rams. They provide l eycd 
C ROSS REFERENCE- For PC BASIC S24.9S access 10 random files & complete file main1. 

programs. Lisu all referenced variables, RAMDI K--Creatc supcrfas1 pseudo disk drive S49.95 
hnc numbers, etc. (cg. create a 90K RAM drive C: and still have 60K for 

FASTSORT- Machinc language SORT S24.95 BASIC on 256K PC). 
callable from PC BASIC Grea1 PC subs1.for Mod 111 INSIDE TRACK-Over 60 PC utilities that S44.95 
B IC's CMD"O" command. compliment PEEKs ' n POKEs pacl agc. Too many 

PEEKs ' 11 PO~er SO u1ili11es $29.95 functions to mention. 
1ha1 enable PC BASIC programs 10 a~ and modify 
PC/ MS-DOS sy~tetn functions. 

BASIC DEVEWPM EST YSTEM (IBM PC ONLY)-Productivity Tools for BASIC programmers. Sl24.9S 
If )OU "rue BASICA programs for a living, you'll wonder how you e'er got along without 1h1s package. 
Guaranteed to vastly reduce de,elopment llmc! 

800-922-0786 
(NJ residents 201-897-5982) 

EDUCATIONAL MICRO SYSTEMS, INC. 
PO Box 471, Chester, New Jersey 07930 

[ VISA ) EMSI direct order terms: VISA, Mastercard, MO , check or COD. Add SJ .00 shipping/handling. Add $1.90 for COD. 
Foreign or fir 1 class, add fi rst class postage (package wt. 2Y. lbs.). NJ residents add 607o sales tax. 
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GRAPHICS by Dale Elton Rogerson 

Rembrandt Redux 

Our hi-res MacPaint-like program revisited-with screen dump 


routines for Epson printers and some TRSDOS 1.3 patches to BasicG. 


! like 80 Mtcro's high-resolution Mac­
Paint-style graphics program. Rem­

brandt, ("Drawing ln Detail," September 
1985, p. 56), but Model III owners can't 
execute BaslcG's GSAVE, GLOAD. or 
GPRINT commands from wtthln Rem­
brandt; It returns control to TRSDOS 1.3 
if you do so. ln addition, you can't use 
Rembrandt with an Epson printer. I'll 
show you how you can do both. 

To fix Rembrandt for operation under 
TRSDOS 1.3.addthcscllncstotheprogram: 

1001'05 
2 FOR l• l TO LEN(Fl.):POKE-249+1- l.ASC 

(M109(F1••I. l)) :NEXT:X • USR(O): RETURN 
5 CLEAR500:FOR I• 0 to 6 :READ A :POKE 

&HFFOO +I.A :NEXT :DEFUSR • &HFOO 
:DATA 33, 7, 255, 205. 156. 66. 201 

Also. you have to change some Rem­
brandt lines to those in the Figure. Thia 
adds a small machine-language program 
that uses the CMDDOS call (429CH) to ex­
ecute a TRSDOS command. You should 
set memory size to 61439 (OFOOOH) since 
this Is where the graphics routines load. 

The screen print routines that come 
with BaslcG don't work with Epeon print· 
ers. I modified the routines in the BasicG 
manual to work on the Epeon MX-80 and 
FX-80. Program Listing 1 prints the 
screen with the X axis down the page and 
the Y axis across It; I.e. , I rotated the 
screen 90 degrees. The routine prints the 
dots on the Y axis twtcc. 

Program Listing 2 prints the X axis 
across the page and the Y axis down it. 
Neither of these routines use BaslcG's 
screen, ROM. or supcrvtaor calls. 

The routine to Initialize the Model III 
graphics board ls In the TRS-80 Computer 
Graphics Operation Manual. Radio 
Shack catalog #26-1125, pp. 89 and 90. 
Insert lines 125-154 from the manual 
where Indicated ln Listings 1 and 2. • 

You can wrtte to Dale EUon Rogerson at 
l l 23B McMtlltan St.. Atlanta, GA 30332. 

l~I 

Syatem Requirement• 

Model m 
84KRAll 

BulcG 
111Ch-re110l11tlon board 

Program Listing l. Epson screen dump routine that prints the X axts down 
a page and the Y axts across. N.B.: You must Insert several ltnes where 
lndtcatedfrom an lnltlallzatton routine In your BaslcG manual. 

11111
11111 , ••••••••••••••••••••••••••••••••••••• 
lllll 1• EPSON SCREEN DUKP l • 
11113 ,. by • 
11114 1• Dale Rogereon • 
llllS 1• !larch 84 • 
88116 1• Por Hi-Rea Board (III ) • 
81117 1• Complete re-vrite of GPRINT. • 
11118 1• Dumps screen to an !peon printer : • 
11119 ,. FX-81,KX-81,RX-81 or co•patibl•. • 
11111 1• Prints Y aaia acroaa page vith • 
11111 1• each screen line printed tvice. • 
lllll 1• Thia du•p fill• a whole page. • 
11113 , ••••••••••••••••••••••••••••••••••••• 

,... 
FIU ES 
rUl DS 
Fiil CS 
PUJ DDES 
FllS CDllH 
, .., JESl 
FHA D383 
rHc lUSFI 
,.., 1613 
Fill CD4SFI 
Fll4 l3 
rlls llrA 
Fll7 16St 
Fll9 lUlFI 
rile 78 
PllD JD 
Pill D381 
Fill Ar 
Fill 4r 
rill D3Bl 
rt24 cs 
rtls CD4rrt 
Fll8 Dll8l 
FllA CDSDFI 
FllD 77 
rt2B CD4SFI 
rill CD4Srt 
rt34 IC 
rt3S 31!FI 
rt37 H 
rt38 lHE 
rtJA 361A 
File CD45FI 
rtJr cl 
rtu ltDA 
Fl4l C378FI 

Fl4S DBFB 
Fl47 P!lD 
FIO ltrA 
Pl4B 7E 
rue DJrB 
rtn cg 

rur ES 
rtSI ll8EFI 
Fl53 1614 
FISS CD4SFI 
Fl58 l3 
PIS9 llFA 
FISB l!l 
FISC C9 

FISD 3l98rt 
Fl61 Ar 
rtn 1611 
Fl63 118111 
FIU 3A98PI 
rtU Al 

11114 ' 
11115 ORG 
11116 GPRINT PUSH 
11117 PUSH 
11118 PUSH 
11119 PUSH 
11121 CALL 
lllll LD 
lllll OUT 
llll3 SETUP LD 
llll4 LD 
llllS S!TUPl CALL 
llll6 IllC 
llll7 DJNI 
lltl8 rou LD 
llll9 LD 
11131 PORXl LD 
11131 DEC 
1113l OUT 
11133 XOR 
11134 LD 
11135 OUT 
11136 PUSH 
11137 CALL 
11138 PORY IN 
11139 CALL 
11141 LD 
11141 CALL 
1114l CALL 
11143 IllC 
11144 LD 
1114S CP 
11146 JR 
11147 LD 
11148 CALL 
11149 POP 
lllSI DJNI 
11151 JP 
lllSl 1-------Print 
11153 PRINTA IN 
11154 CP 
11155 JR 
11156 LD 
11157 OUT 
11158 RET 
11159 1--------Put 

IFlllH 
BL ,save the Rega
DE 
BC 
IX 
INITG 1Initialiae Graphics 
A,81 1111111118 Inc X on Read ' wr it• 
(STATUS),A 1Set Stetua 
HL,NVNPIN 1Set Printer for 8 pina
B,3 13 bytes 
PRINTA 1Print byte
HL 1Cet neat byte 
S!TUPl 1Co print again
B,81 1B•nu.t>er of collllllla t o Print 
HL,BUFFER1BL••> Buffer 
A, B 1A•B 
A 1Col llllll t • B-1 
(X),A 1Set X position 
A 1A•I 
C,A 1C• line t (screen)
(Y),A 1Set Y poaition to I 
BC 1Sava • of COlllllll• 
GRAAOD 1Put printer in Graphics mode 
A, (GRAPH) 1Get Byte
REVERS 1Byte backvarda•Reverae 
(BL) , A 1Put Byte into BL 
PRINTA 1Print Byte 
PRINTA 1Print Byte again 
C 1Inc Line t 
A,l41 1A•laat screen line t 
C 1At laat screen line? 
NZ,roRr 1If not print neat byte 
(BL),IAB 1Print a line feed 
PRINTA 

BC 1Cet counter 

PORX2 1Do neat printer line 

BYE 1riniahed ao go end it 


a 	 Byte 

A, (l51) 1Cbeck Printer Statue 

61 1Ready? 

NI ,PRillTA 1Check again if not 

A, (BL) 1Print Byte

(lSl) ,A 

1Return 
Printer in Graphi c• !lode 

11161 GRAllOD PUSH BL 
11161 LD BL,BCllODE 
1116l LD B,4 
18163 GRAlll CALL PRINTA 
11164 INC BL 
1116S DJNI GRAlll 
11166 POP BL 
11167 RET 
11168 1-------Reverae the Byte in A 
1116' REVERS LO (XLOC) ,A 1Save the byte
11171 XOR A 1URO A 
11171 
1117l 

LO 
LD 

8,1 
DE,818 1D. ••w Byte/ ! • lla•k Byte

11173 START LD A, (XLOC)1Get byte back 
11174 AND E 1U•• ...k t o get bit 

Uattng I continued 
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P.O. Box 32027 
Redbird Airport, Hangar #8 
Dallas, TX 75232 
214-339-51 04 

Circle 424 on Reader Servlee card. 

CA~~Df6t~i~~~ 800-527-034 7 /800-442-1310 


THE STATE OF THE ART 

The C.ITOH 3500 is fully IBMITandy 1000-1200-2000 compatible and 
FAST Using bidirectional. logic-seeking printing across a full width of 
13.2 inches. this little beauty prints at a speed of 350 characters per 
second (CPS). Letter quality printing is available at a rapid 87 CPS­
more than twice the speed of most daisywheel printers. Couple that 
with a quick linefeed of 30 milliseconds per line and a standard buffer 
of 2K (16K optional, $50) and you have just about the fastest through­
put around. Only 4.7 • high and a low noise level of 58 dBA. 
Maximum versatility 1s ottered for data and wordprocessing output, spreadsheets 
and business graphics by a variability of print densities, speeds. character sets 
and fonts, spacing. forms control and other attributes realized by operator and 
computer alterable functions, allowing the printer to be tailored to almost any 
application. 

We could rave on and on about this fantastic printer but the proof is using this 
printer in your application. Try it on our 14 day rnoney-back-1f-not-satisfied plan. 
Don't be printer bound any longer Call today. 

Low Profile Design 
DIGITALPRODUCTS ONE YEAR WARRANTY 

$229 (Add $10 S & H) 

List $299 
St.rWrtter'" Y-10, F· 10 40/55. 
DatSy wheels with speeds rang­
ing from 22 to 58 CPS for the 
sharpest m letter quahty printing. 
13.5 and 1 !>-mch carnage widths 
Switch-selectable pitches 10, 12, 
and 15. Compatible with all pop­
ular word processing software. 

Fl0-40 15 • wide 40cps Diablo/Qume printwheels .... $899 
Fl0-55 Fastest OW printer at 58cps 15 • wide .. $999 
F10 B1-D1rectional Tractor ............... $199 
F10 Mechanical sheet feeder .. ... . .... .. . . . $299 

ProWrtter"' Jr. Near letter quality 
and 105 CPS for data processing 
Compatible with all popular PCs 
Built-in stand. easy front paper 
loading. The low cost answer for 
professional performance 

As Low As $899 
(Add $15 S & H) 

As Low As $299 
(Add $12 S & HJ 

8510 BPI IBM Graphics, 120cps 10· friction/tractor .$299 
8510 SEP IBM Graphics, NLO and faster at t80cps $399 
8510 CEP IBM Graphics. 180cps plus 7 colors $499 
1550 EP 15 • wide 120cps friction/tractor included . $499 
1550 BCD Like above but RS232 interlace SPECIAL .... $299 
1550 SEP 15 " IBM Graphics NLQ and a fast 180cps .$599 

ProWrtter'~ 24LO. The Ultimate 
Pnnter. 24-pin dot matrix printer. 
6 printers in 1 for all professional 
prtnting needs. 200 CPS for -
data, 133 CPS memo quahty, 67 
CPS letter quality. Selectable $999 (Add $15 S & HJ 
type styles Up 10 7-color graph­
ics at 360 x 360 DPI. List $1299 

350 CPS only $1695 
(Please Specify Serial or Parallel) 

(Shipping Included) 

ProWrlter'~ 8510S/ 1550S + 
NLQ Serles Dot Metrlx Printers. 
Near letter quality, 180/120 CPS 
with throughput speeds of up 
11 O LPM for far faster text and 
graphics than competi tors 
Models spec1fically designed to 
provide the finest performance 
and flex1b1hty wi th IBM$ and Ap­
p1es1Mac1n1cisti• microcomputers 

Copyright 1985 Montezuma Micro. All Rights Reserved. Prices and specifications sub1ect to change without notice. • VISA ) ­
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Circle •27 on Re~r Service card. 

SOTA now otters incrNtbl• dtoice - choose 
UgFOaTH, roaTH 79 or FOaTH &3 for your 
Model I. Mod111 Ill. Model 4/<IP or Tandy 
I 000/ 1200. All unplem•ntations ofter a complete 
string handling package, floating point. screen 
editor and t>eginner'S tutorial Make your 
selection and 1oin the FORTH r•volution today ' 

D checlt hue to ord•r FIRTH • $19.t5 
choox I of Ofl 9fOl!TH OfOl!TH 79 0fOl!TH 83 
<hooM I of 0,._11 0,._1111 0,._14 

0 ,._1 411 O r.nc1v 1ooo O r.nc1v 1200 

"'designe~ ~ . . ~ 
Create imaginative displays with the 
soplllsticatN scrHn editor using graphtc,, text, 
and d esl.g11e·s display font Then you can let 
d esia11• do it's )Ob - ­ creating !lASIC or 
ASSEMBLER source files wtucb you can 
incorporate m your proerams to automatically 
display the screen you crnted Perfect for giving 
your programs that profess1onal touch 1 Run with 
either TR SOOS 6 2 or OOSPLUS <ion a Model <i / <IP 

Cl check here to order desI ne • U 9. 95 

The Ultimate disk Utiltty for th• TRS-00 Model 
<i / <IP Copy & modify dtsk files and sectors 
Works with singl• or double sided drives. single 
or double density diskettes Reads and writes 
Model I, Model Ill and Model " TRSOOS, LOOS. 
NEWOOS, DOSPLUS and CP/M 2 x or CP/M Plus 
diskettes we·ve also included at no extra charge, 
2 more programs . PASFIJ: and FASTBACK and 
all Of them run With TRSDOS 6.2 or DOSPLUS <i 

Cl check llere to arder mlcroZap • $49.95 

The most pow.r!ul, attordable BBS •ver ottered. 
Minimum dtslt access. lightning fast response. 
large message and uwr base l!eqwr., a 120K 
Model 4 or 4P running TRSOOS () 2 or DOSPLUS <I 
and supports all popular modem types Try 
before you buy' Call the SOTA BBS at (604) 
6M ­ 06 1 • 6pm to 9am Cpactflc tim• l 

lNSTRUCTIDNS: Che<:k olT the products you wuh 10 
or- and rem11 lhu 6d ID1ether Ttlh the 101111 amount 
(1n US Funds) 

GENTLEMEN: Rush me my order' 
0 Enclosed" my 0 check 0 money-order 
O Please 1>111 aay O VIS.I. o Mmteri:erd 

___ ___ ZIP:____ 
___ EXPIRY: _ _ 

LI.sting I continued 

Fl6A EA71FI IH7S JP PE,NXTONE1Go if bit not aet 

Fl6D 78 11176 LD A,B 1Get Mask Byte

Fl6E 82 11177 OR D 1Merge with New Byte

Fl6F 57 11178 LD D,A 1Put New byte into D 

Fl71 CBIB 11179 NXTONE ERRC 1llA•k nut bit 

Fl72 CBll 11181 RLC B 1Done all bite and back to 77 

Fl74 31PI 11181 JR NC,START1Go to start if not all done 

Fl76 7A 11182 LD A,D 1Put new byte into A 

Fl77 C9 11183 RET ;Return


11184 ;-------Return Printer to Noraal • End Program

Fl78 2l93FI 1118S BrE LD HL,EGllODE 1Set pr intee to Noraal 

Fl78 1612 11186 LD B, 2 

Fl7o co•sre 11187 Bn:2 CALL PRINTA 

FIBI 23 lllB8 INC HL 

FIBl UFA 11189 DJNZ BrE2 

Fl83 3BFC 11191 LD A,ll'CH ;Set Options

FIBS 0383 11191 OUT (STATUS) ,A

F887 DDEl 11892 POP IX 1Get Regs

Fl89 Cl 11193 POP BC 

F88A Dl 11194 POP DE 

Fl88 El Hl9S POP HL 

Fl8C AF 11196 XOR A 

FIBD C9 11197 RET 


11198 1-- -----Data 

llBI 18199 x EOU BIH 

HBl 11111 r EOU 81H 

8182 11111 GRAPH EQU B2H 

1183 11112 STATUS EQU B3B 

Fl8E lB 11113 BGllODE DBPB 27 1 Graphics aode 

Fl8F 4B 11114 DBFB 'It' 

Fl91 El HUS DEFB 224 

F19l ll 11116 DEFB 1 

1111 11117 BUFFER DEl'S 1 

Fl93 18 11118 EGllODE DEFB 27 1Norlll4l Mode 

Fl94 41 11119 DEl'B 
 .,. 

F895 lB 11111 NUMPIN DEFB 27 1Set number of Pins 

F896 41 11111 DEl'B 'A' 

Fl97 18 11112 DEl'B 8 

1'198 .. 11113 XLOC DEFB I 

11114 :----- --Initialize Graphics Board-Found in Manual 
llllS I Inaert lines 12S-l S4 of the Initialization routine 
81116 : page 89-91 of the TRS-81 Coapute.r Gra~hica Operation
81117 I Manual. Radio Shack Catalog I 26-112 • 

Fiii 81155 END GPRINT 

End 

Program Listing 2. Epson screen d ump that prints the X axis across page 
and the Y axis down. N.B.: You must Insert several lines where indicated 
from an Initialization routine in your BastcG manuaL 

1111! ,••••••••••••••••••••••••••••••••••••• 
lllll 1* EPSON SCREEN DUMP 2 * 
11113 ,. by 
11114 1• Da l e Rogerson 
llllS ,. llAy 85 
11116 1* For Hi-Res Graphics board (I I I)* 
11117 1* Coaplete re- write of GPRINT. • 
llllB 1* Dua pa •creen to an Epson Printer 
11119 1* FX-81,MX- Bl,RX-81 or Coapatible. 
11111 1* Prints x axia aero•• page.
11111 , •••• • ••••••••• • ••••• • • ••••••• •••• • •• • 
11112 I 

PIH Hill ORG IFlllH 
Fiii ES 11114 GPRINT PUSH HL 1Save registers 
Fiil DS 11115 PUSH DE 
Fll2 CS 11116 PUSH BC 
FllJ DOES 81117 PUSH IX 
Fll5 CDIHI llllB CALL INITG 1Initialize Graphics 
Fll8 3EDl 11119 LD A, 219 1llllllllB - inc yon read 
FHA 0383 11121 OUT (STATUS ) , A 1S•t options 
FllC 21101'1 Hill SETUP LD HL,NUMPIN 1HL••> ESC'A8' 
FllF 1613 11122 LD B, 3 1Seta I of pina to 
Fill CDD9FI 11123 SETUP2 CALL PRINTA 1Send to printer 
Pll4 23 llll4 INC BL 
Pll5 llFA 11125 DJNI SETUPl 
Fil7 DD2ll2Fl llll6 LD IX,SCRBUF 1IX • 8 byte buffer 
FllB IE8l 11127 LD C,828 1PORT 
FllD AF 11128 XOR A 1Zero A 
FllE 32llr1 11129 LD (POSY) ,A 1Set r position to I 
Fill 16lE 11131 LD B, 31 I NUMBllJI OF PRINTER LINES 
PllJ cs 11131 OUT PUSH BC 1SAVE NUMBER 
Fll4 CDE3FI 11132 CALL GRAllOD 1Printer in Graphic• mode 
1'127 lllAFl 11133 LD HL , PRTBUF ;HL 
FllA AP 11134 XOR A 11ERO X POSITION 
FllB JlllFl lllJS LD (POSX) ,A 1SAVB IT 
Fill! 1651 11136 LD B,81 1B•I of Colu•na to Print 
FIJI C5 11137 MIDDLE PUSH BC 1Save count 
Pill 3Al1Pl 11138 LD A, (POSX) 1Get X-poaition 
Fl34 0381 11139 OUT (81H) ,A 1Set it 
Fl36 3Allrl 
1'139 0381 

11141 
11141 

LD 
OUT 

A, (POSY) 
(Bl H) ,A 

1Get Y-poait ion ,. ••t it 
FIJB ED78 11142 I N A, (C) 1Get byte at screen loc 

Usttng 2 continued 
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Circle 3'7 on Reader Service c•rd 

TRS 80 Computers 
All Tandy Computer Products Available 


Manufacturer's Warranty 


Model 1000 Model 4 
Model 1200 HD Model 100/200 
Model 2000 26-5111 Monitor 

New Tandy Printers Available 

)Unbeatable Year End Clearance Prices! 

Visa - MasterCard - American Express 

Cashier's Check - Money Order 


Business Telephone Systems-Discount Prices­

Install your own. Completely modular. 


Call for Prices 


Computer Specialist available for assistance. 

TALLEY 

COMMUNICATIONS CO. 


P.O. Box 193 • 121 N. State St. 

Decatur, Texas 76234 • 817-627-2553 


Call for other computer, telephone and accessory prices! 


Fast Delivery 	 References Available 

Circle 46 on Reader Service card 

Hypercrou gets better and better! 
• TRSIO. CP/M - MS-DOS - CoCo Filer,........ 

Now you c•n CROSS the bamer between computer11Ua•ng HYPERCROSS you can COPY 
files between TAS-80 d11ks and those from many CP/ M and IBM-PC type computers Hyoo 
have access lo more than one kind ot computer or you are changing to a newmachine then 
yoo need HYPERCAOSS to transle< yoor tell ltl.._ BASIC. FORTRAN PASCAL or C 
P<ograms VtSCalc files. general ledger and eccounting files.data bases andeven binary files 
HYPEACROSS lets you l0<m•t ahen d1Sks •nd copy flles on yoor own TRS-IO ot MAX-IO 
without us.ng cables 
Form•la aupported: IBM-PC and MS-DOS compatobles include DOS t 1. 2•13.011ngle and 
double S<ded and Tandy 2000 CP/ M lr0<n Aardvark to Z0<ba. tnclud1ng all POPUiar TRS80 
CPJM l0<mats 
PRICES Inc disk manual. S/H We will match any a<lvertlSed prtca 
Hypercross CoCo woth TASSO-Color Computer • • • • • NEW! • • • • S4t.15 ppd 
Hypercross CPIM with 40 atngle sided lormata ••••••• • , •• , , SU.15 ppd 
Hypercro» PCI MS-OOS standard f0<mats ••••••••••••••• S4t.15 ppd 
Hypercross XT12 Owith 90 CP/M and PC l0<ma1s • • • • Spec.al' • •• $13.15 ppd 
Hypercroa1XT12.0·,.u• Now w'lh 200• f0<ma1S inc CoCo • • • • • • • S13t.15 ppd 
Upgrade at any nme lor price d1Nerence plus $5 plus old dtak 
Please epec:1ly TRS-80 Model I (nffds doubler). Ill. 4/ 4P or MAX-80 

HYPERZAP 3.2f Diak Maglcl
Do you wantto back up your precoous copy ol Copycat 3. °'SU Oo you want 10 hx or mod1ly a 
d•sk - II so then you need HYPERZAPI On the markatfor 3years HYPERZAP•s morethanfuSI 
another dtSk copying program - 1t 11 the progr•m for •nalyz1ng. copying. repairing, crubng 
noppy disks of all kinds nworks with TRS· 80 lormats es well as many others such as C PI M 
PC. CoCo elc Dea•gned to handle mixed den1•ty aectors on any tr11Ck 1n any aequence Many 
features tor reading wr iting. a<llllng treck and sect0< data Hypenap Is the IOOi tha t lets yoo 
be 1n charge Make your own aell boollng dlaka. Take your ow n CMD file and turn 11 into a 
dual booting Mod 1 /111 /IVdlsk Autopilot mod• allows learns saves and repeats procedures 
Diak comes with fHetnattng examples UseHyperi.p u •learning tool - find out how lh1ngs 
ere done' 
HYPERZAP for Model 11314 0< MAX-80 (1pec1ly> • • • • - • • • • • • • $81.15 ppd 

Arranger II Diak Index System 
World s finest disk cataloging aystern. Now you c.n tind that hie when you wane 1t Arranger 
Wiii CATALOG SORT and FIND up to 11000 files fast• Runs on any Model I. Ill or II/ and 
automatically recognizes any DOS even double sided 
Arranger II - hoghly recommended • • • • • • • • • • • • • • • • • • • $52.15 ppd 

New for 128K Model 4 users! 
TMDD The Memory Dlek Drive Allows New DOS·80 users to use the extra ~Kmemory bank 
as an instant electronic d•sk drive Use 11u yoor t}'lltern drive• Works w uh Hypercross. no 
need tor DOS in dnve o 
TMDD The Memory Disk Drive IO< Model 4/ 4P With 128K ••••••• •• #31.H ppd 
ZIPLOAD • • rHI time uverl fed up w ith wa1hng for M ODELA to load or sentng up DOS and 
MEMDISK? Now ZIPLOAD 1818 yoo make yourself a super last load•ng sell boobng disk 10< 
raj)ld loadong ot OOS. Memory disk and ROM tmage Example loads Model 3 DOS and ROM 
image 1n 1 4 sec aher reset delay W0<ks with Model 3 and 4 DOSs-
ZIPLOAO g<•t f0< Model 4 and 4P •••••••••••••• • •••• '31 .H ppd 

HYPERSOFT [ZJ
~ PO Box 51155, R.ielgh , NC 27809 VISAW (111) 147-4771 1-11 pm EST 


Check COO. Mastercard and Visa Accepted

• 

Circle~ on Reader Service card 

Mail-Order s~ Worldwide 
Electronics Q~/ Since 1974 

Holiday 
SALEI 

FULL -
\ ' FUNCTION 

PORTABLE 
PRINTER 

TTX Printer Includes TTXpress Pl-inter, Thermal Paper Roll, Paper Roll 
(Model 1280) Holder. 4 C-Stze Alkaline Battenes. FREE Interface Cable 

(compabble with TRS-80 Model 100. Tancly Model 200 
and NEC·PC8201.V8401A) and Manual••••• • •••• $99.95 

Accessory Includes Carrying Case. AC Adapter, Battery Pl'otect0< 
Kit 1280 one roll of Thermal Paper. •• ••• ••••••••••••• $29.95 
Thermal Paper too Sheets ot a.,• • t t " Thennal Paper•• • •• • •••• $ 5.95 

• TRS-80 MODEL 100 • NEC • OLIVETTI 
Easy to install module plugs right into the socket increasing memory in SK 
increments. Three modules will increase your memory 10 its tull capacity 
Complete wi th module and documentation for Installation 
M1008K (TR8-80 Modet 100 Expansion)•• •• •• $29.95 ea. or 3/$79.95 
NECSKR (NEC PC-8201A)• • ••••••• • ••••• $29.95 ea. or 3/$79.95 
OM108K (04fvettl M10)••••.•••. . ..••. - - $29.95 ea. or 3/$79.95 

Each Kit comes complete with 8-MM5290 (UP041 6/4116) 16K Dynamic 
RAMs and documentation for conversion. Model I: 16K equipped with 
Expansion Interlace can be expanded to 48K with 2 Kits. Model Ill: Can be 
expanded from 16K to 48K using 2 Kits. Each Kit will expand computer by 
16K increments. 
TRS-16K3 200ns (Model Ill).•.. .....•............ $5.95 

TRS-16K4 250ns (Model I)...........•...•......• $5.49 


UPDATE! TRS-80 MODEL IV, 4P UPDATE! 
Easy to install Kits come complete with: TRS-64K- 2 (8 each 4164N-20 
(200ns) 64K Dynamic RAMs); TRS-64K-2PAL (8 each 4164's plus PAL chip) 
and documentation for conversion. 

TRS-64K-2 	 Expands Model W from 16K-64K or 
Model IV l 4P trom 64K-128K (w/Mem. Diak)••••• $9.95 

TRS-64K-2PAL 

TRS-80 COLOR AND COLOR II 
Easy to InstallKit comes complete with 8 each 4164-20 (200ns) 64K Dynamic 
RAMs and documentation for conversion. Converts TRS-80ColorComputers 
with D, E. ET. F and NC circuit boards to 32K. Also converts TRS-80 Color 
Computer II to 64K. Flex DOS or OS-9 required to utilize lull 64K RAM on 
all computers. 
TRS-64K-2...................... . ..... . ..... .. .. $9.95 


MPI 51/4" Disk Drive 
TRS-80 Model I and Ill 

• Use as a second disk drive • Single-sided 
• Single/double density • Full height drive 
• 48 TPI ·Documentation Incl.· Wt.: 3.7 lbs. 

(5v.'' Disk Drive)• •••••••• • •• $69.95 each 
(5V•" Disk Drive Enclosure)••••• $69.95 each 

We also specialize in integrar.d circuits, custom cable•, 

po_, supplies, keyboards, and much, much morel 


a;.... us a call today! 

$20.00M-O<dw·US. -Only CA-1Add l'lllorl~ Sol•lb S,.ecSlt-·30C• 
Shlpj>log- A<ld Sito+ St.50- -Suf)joct to Chotl90 -$.A.S.E *"~Sti•Fl'l-1 

Send $1.00 Poltogo lo<"°"' FREE fHf JAMECO CADILOOI 

[~I Jameco 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

12/85 Phone OrdetS ""/come (415) 592-8097 Telex: 176043 


Part No. 

1 
Sae 11.2'l x 4 6"W x 1.8'H ·Weight. 2 2 lbs 

Description 

MPl51S 

DDE-1FH 
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Give A Gift That 

Will Be Opened 


Every Month 

This Season, Give 80 Micro 

Why give a present that will be opened just computing problems in "Feedback 

once when you can give one that will be Loop". 

opened year-round? You'll be remembered • Thorough evaluations and quality ratings 

this season, and every season, when you of the latest Tandy-compatible products. 

send the perfect gift for TRS-80 * users- an 


Plus, a variety of type-and-run program list­80 Micro subscription. 
ings, up-to-the-minute industry trends, andMonth after month, 80 Micro will be a valu­
much more.able, practical, and sometimes surprising 
All in the only system-specific source on theguidebook for the dedicated TRS-80 user. 
market for TRS-80 users.And for an incredibly low price, it offers more 

All for just $24.97- 12 issues at 48% offassistance and inspires more efficiency than 
the cover price. And you won't be billed untilmost peripherals and software packages. Just 
after the holidays.look at the benefits: 

Send an All Seasons Greetings to someone 
• 	 Shop-at-home convenience with concise special this season by returning the coupon, 

new product information. or by calling 1-800-258-5473. (In NH, dial 1­
• 	 Answers to both common and unusual 924-9471 .) 

YES! ~Want_ 	 ......:: ~To Giv;-;Year-Rou~Gift.--~-
Please send an 80 Micro gift subscription to the person listed 

below. I'll pay $24.97 for 12 issues- a 480/o savings. 


[ : Payment Enclosed n Bill me after the holidays! 

Please make checks payable to 80 Micro. 

Name of Gift Recipient---------- ­
Address ______________ 


City ___ _____State __Zip - - ­

My Name ________________ 

Address ______ ________ _ 

City ________ State __Zip _ _ _ 

Credi & M8>ooo $27$7, 1,.- crif, US U'dl - M US ant 

f0r9!1' 9..flaoe $44.97, 1 ,.- trly, US lrdl d'av.n M US t.-1<. Rnigl Almail. ~ ll'QJ8. 


M ~~ ... begn .... t19 h MW:iie 1S1U1 n 1986 


• TRS8> • a ~ nderrwl< d Aldo S'l8Ck. a Cll.9or'I d Troy CorporaDon. 	 65088 



Corele 137 on Aeede1 Senl1ce c •d 

Lisi.Ing 2 conllnW!d 

PIJD 007711 1114J LO (IX) ,A 1Save it in buffer 

Fl41 ED78 11144 IN A, (C) ;get byt e 2 

1'142 007711 11145 LO (IX+l),A :s ave it 

Pl45 ED78 11146 IN A, (C) 1get byt e 3-8 

1'147 007712 18147 LD (IX+2 ) ,A ; ' store them 

PUA ED78 11148 IN A, (C) 

PUC DD771J 11149 LO (IX+J} , A 

Pl4F ED78 11151 IN A, (C) 

Pl5l 007714 19151 LD (IX+O ,A 

F854 ED78 18152 IN A, (C) 

Pl56 007785 HISJ LO (IX+5} ,A 

1'859 ED78 11154 IN A, (C) 

FISB 007786 11155 LO (IX+6) ,A 

Fl5E ED78 11156 IN A, (C) 1Read 8th byte 

Fl61 007797 81157 LO (IX+7) ,A 1Save it 

Fl6J 1688 11858 LO B, 8 ;B• t of bytes read 

F965 1681 11159 ROTATE LO D, 128 ;D is mask bit 

F867 AP 81161 XOR A 1Zero A 

F868 DDCB8816 81161 RLC (IX) ;Rotate byte l 

P86C 3111 18162 JR NC, $+3 1Bit set? 
F86E B2 1186J OR D 1I f ao set aa~e bi t on A 
P86F CB8A 81864 RRC D 1D is now bit 6 
P87l DDCB8186 11165 RLC (IX+l) 1Rotate Byte 2 
F875 Jiil 11866 JR NC, $+J 1Is it set 

1'177 B2 11167 OR D 1It ao Set bit on A 

F878 CB8A 18168 RRC D ;Set bit 5 on D 

P87A DDC88286 18869 RLC (IX+2)

Fl7E Jiil 11171 JR NC,$+J 
1'181 82 11171 OR D 

Fl81 CBIA 81872 RRC D 

Pl8J DDCBIJl6 1117J RLC (IX+l}

Fl87 Jiil 11174 JR NC,$+J

1'189 B2 11175 OR D 

1'18A CBIA 81176 RRC D 

F88C DDC81416 IU77 RLC (IX+4} 

Pl91 Jiil 11178 JR NC,s+J

Fl92 82 11179 OR D 

Fl9J CBIA 11888 RRC D 

1'195 DDCBl516 11181 RLC ( IX+S) 

1'199 Jiil 11182 JR NC, $+J 

Fl98 82 lllSJ OR D 

f'l9C C81A 11184 RRC D 

Fl9E DDC81616 11185 RLC (IX+6 ) 

FIA2 Jiil 11886 JR NC, $+J 

FIA4 82 11187 OR D 

FIA5 C8IA 11188 RRC D 

FIA7 DDC81716 81189 RLC (IX+7) 

FIAB JHl 11198 JR NC,$+3 

P8AD 82 18891 OR D 

F8AE 77 18892 LO (BL) ,A 1A• New Byte, Store it 

FIAP CDD9PI 1819J CALL PRINTA 1Print Byte

Fl82 l8Bl 11194 DJNZ ROTATE 100 8 in a l l 

F884 JAl8Fl 11195 LD A,(POSX) 7Get x pos i tion 

1'187 Jc 11896 INC A 1Inc i t 

FIBS J2l8Fl 11197 LO (POSX) ,A 1Save it 

FIBB Cl 11898 POP BC 1Get colu11n count 

FIBC 15 11199 DEC B 1Decre11ent 

PIBD AF 11111 XOR A ;Zero A 
Fl8E 88 11111 CP B 1Done La s t Colu11n? 

FIBF C2JIPI 11112 JP NZ , "IDDLE 1Go i ! not 

PIC2 J61A HllJ LO (HL},IAH ;Print a Line f eed 

PIC4 CDD9PI 11114 CALL PRINTA 
FIC7 3Al1Pl 11115 LO A , (POSY) 1Get 't position 

FICA C618 81116 ADD A,8 1Add 8 

FICC J211Pl 11187 LO (POSY) , A : s ave it 

FICP Cl 11118 POP BC ;Get count 

!'IOI 15 11119 DEC B 1Dec re11ent count 

1'101 AP 81111 XOR A ;A• I 

PID2 88 11111 CP B ;Check count 

FIDJ C223F8 81112 JP NZ , OUT 1Cont. not zero 

FID6 CJFlFI llllJ JP BYE ;Quit if zero 


11114 1-----Print Routine 

PID9 DBl'B 11115 PRINTA IN A , (251) 1Get printe r St atus 

FIDB l'EJD 11116 CP 61 1Ia it ready?

FIDO 21PA 11117 JR NZ,PRINTA 1If not wa i t 

FIDP 7E 11118 LO A, (HL) 1Get c har in HL 

F8EI Dll'B 11119 OUT ( 251) ,A 1Send to Printer 

FIE2 C9 81121 RET 1Return 


11121 1-------Put Printer in Graphi cs Mode 

FIEJ ES 11122 GRAllOD PUSH HL 1Save HL 

F8E4 2117Fl 1112J LO HL,BGllODE ;Get Print er Codes 

FIE7 1684 88124 LO B,4 ;4 bytes 

PIE9 CDD9PI 11125 GRAl8l CALL PRINTA 1Print the11 

PIEC 23 11126 INC HL 1Next byte
l'IED llPA 11127 DJNZ GRAlll /Repeat

FIEF El 11128 POP HL 1Get HL 

FIFI C9 11129 RET 	 1Return 

11131 1-------End Program/ Return Pr i nter to Nor11al 

FIFl 211BF1 HlJl BYE LO HL,EGMODE ;Get Printer Codes 

FIF4 1612 11132 LO B,2 12 bytes 

FIP6 CDD9FI lllJJ BYE2 CALL PRINTA ;Print One 
PIP9 2J 11134 INC HL 1Get next 
FIFA llf'A 11135 8YE2 	 itDJNZ 1Go print 

Pll'C JEPC 11136 LO A,IFCH 1No inc/ dee, waits, board off 

PIPE DJSJ 11137 OUT (STATUS),A 1Set Graphics Opti ons 

FlU DDEl 11138 POP IX 1Get regs

Pl82 Cl UlJ9 POP BC 

Pl8J Dl 11141 POP DE 

1'114 El 11141 POP HL 

Fl85 AF 11142 XOR A 
 :Zero A 

P1'6 C9 Hl4J RET ;Return to Call er 


U.llng 2 continued 

FOR TRS-80 MODELS 1, 3, 4, 4P 

IBM PC/XT, AT&T 6300, ETC. 


THE COMPLETE FORTH 

GETS A 


MAJOR UPDATE: 

MMSFORTH V2.4 
• 	 A total software environment custom 

drovers tor printer. video and keybOard 
improve speed and flex1b1l1ty (New TRS­
80 M 4 version, too•) 

• 	Common SYS format gives you a bog 
395K (195K single-sided) per disk, plus a 
boot trackl 

• 	Common wordset (79-Standard plus 

MMSFORTH extensoons) on all sup­

ported computers 


• 	 Common and powertul applocatoons prcr 
grams available (most with MMSFORTH 
source code) so you can use them com­
pallbly (with the same data disks) across 
all supported computers 

• 	 Very fast compile speeds and advanced 
program development environment 

• 	 A fantastic full-screen Forth Ed itor 
Aute>-Find (or -Replace) any word (for­
ward or back), compare or Pa1rs-Ed1t 
any two ranges of t.rlocks. much more 

• Temporary d1ct1onary areas 
• OUANs. VECTs. vectored 1/0, and many 

more of the latest high-performance 
Forth constructs 

• 	Manual and demo programs are bigger 
and better than ever• 

• 	Same thorough support Users Newslet­
ter User Groups worldwide, telephone 
tops Full consulting services 

• Personal Licensing (one person on one 
computer) os standard Corporate Site 
Licensing and Bulk D1stribut1on L1cens­
1ng 11va1lablo to professional users 

mrmrJSfFORTH 

IT'S BETTER THAN EVER. 

The total software environment for 
IBM PC/XT, TRS-80 Model 1, 3, 4 
and close friends 
• Personal License (required) 

MMSFORTH V2 • System Dltl< S 179.95 
f'tAs-80 ~ 1 ~ ,.. _. aw OOt..N 1 .ecHtaict. Or,.. 

• Personal License (add1t1ona1 modules) 
FORlliCOMoomm• n,...at ""modllle $ •t.95 
~LITIU 	 ~95 
GAMES 39.115 
EXPERT·2 expen system 69.115 
DATAHANOLER S9.95 
DATAHANOLER·PLUS !PC oeiy 1281< roq l 99.95 
FORTHWRITE ~ "OP" 99.115 

• Corporate Sole License 
Extensions from $1,000 

• Bulk D1stnbu t1on lrom S500/ SO units. 

• Some recommended Forth books 
STARTING FORTH 1>'"9,.,.,.......,91 19.95 
THINKING FORTH(lec:M"l~ 15 95 
BEGINNING FORTH (rt M"SfOATH 19.115 

Sh•pp ng,hand ng & tax ex1t1 No re-ti.Jr' on eoftwa1e 


Ask your dealer to show you the world of 

MMSFORTH, or request our free brochure 


MILLER MICROCOMPUTER SERVICES 
61 Like Shore Ro1d, N1tlck, MA 01760 

(617) 653-6136 
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Circle 211 on ReMle< Service card. 

COKPUTEB AIDEDDBAWlNGpro­
gram for theTRS-80 Model 4/4P with 
High Resolution Graphics Board. 

• Draw to any -1e eet by ueer. 
• Eaay to eee croee-hair CU1'90J". 
• Draw Boxee. Linell, Circlee, Arce. 
• Paint automatic 26 different stylee. 
• Paint with 8 bniah aizee. 
• Type text in 4 directiona. 
• Draw at any angle, apecity length. 
• 8 line atylee. 
• U11e grid ooordinatee to move or draw. 
•Helpmenu. 
•Much more. 
Required equipment: 64KModel4/4P with 
RADIO SHACK High RMl>lution Grapbicll 
Board and 2 drivea. (Printer optional). 
~ include SASE with all inquiriea. 
HIDRAW ...... .. .......... . 948.96 

'ro ORDER: Send checkor money or­
der. (PA. resident.a please add 6 % 
sales tax.) Add •2.00 for poet.age and 
handling. 

T. Soft 
R.D. #6, Bos 120 
Kittanntns, PA 18201 

Rldio 51.s IDd 111&«>.. tndlllllrlul "'lllad7~ 

The an•aoer• to the TRS-80 
tri11fa qufs (Sfdetracb, p . BJ: 

I . The Model I with Leve l I Basic: 
WHAT?. HOW?. and SORRY. 
2 . Start up an Exatron Stringy­
Floppy. 
3. RVEJARAJ. 
4 . The sente nce reads. " Joe . you 
rummy buzzard!" It was used In a 
prototype format program·s verifica­
tion utility and got inserted at the end 
of each sector In the early TRSDOS 
1.3 disks. The format program was 
later chan ged to insert "(c) 1980 Ra­
dio Shack." 
5. The Inventory Control program for 
Radio Shack stores. modified to feed 
Itself nonsense data. 
6 . International Jewelers Guild. 
7. TRSDOS 1.3. 
8 . ULTRADOS. 
9. AS and BS: 16 characters. 
10. It was a tape-based program that 
used Disk Basic verbs for mostly 
graphics-oriented functions. Its fea­
tures Included a timed Input state­
m ent. where you could s e t a time 
Interval In which response had to oc­
cur before the program took a branch 
elsewhere. 

Ustlng 2 ronlinued 

11144 1-------Data 

1183 11145 STATUS EQU 838 

Fll7 lB 11146 BCllODE DEPB 27 

PUS 4C 11147 DEFB 'L' 

FU9 81 11148 DEFB 128 

FUA 12 11149 DEFB 2 

PUB 18 11151 ~DE DEFB 27 

PUC 41 11151 DEFB ' @' 

FUD 18 11152 NUMPIN DEFB 27 

FltE 41 11153 DEFB 'A' 

FUF 18 11154 DEFB 8 

Plll H 11155 POSX DEFB I 

Plll II 11156 POSY DEFB t 

HIB 11157 SCRBUf DEFS 8 

1112 11158 PRTBUF DEPS 2 


11159 1------·I nitialize Graphics Board-Routine fou nd in Manual 
11161 1 Insert line• 125-154 of the Init i a lization routine 
11161 page 89-91 of the TRS-81 Computer Graphic• Operation 
11162 Manual. Radi o Shack Catalog t 26- 1125 

Fifi 11191 END GPRINT 

End 

1771 IF PP<> 28 THEN 1791 ELSE POKE 121,135:GOSUB 1971 :PUT(Xl,Yl 
),CU,XOR :VIEW(l,1)-(639,239) : CLS :SCREENl 1INPUT•READY PRINTER 
6 PRESS ' ENTER 1 • 1zl$ :GOSUB 1991 :IP PEEK(l21) • 135 THEN SYSTEM 

PR$ ELSE PI$•PR$ + CHR$(13) :GOSUB 2 
1791 IF PP<> 29 THEN 1811 ELSE POKE 121,135:GOSUB 1971 : VIEW (l,l l 
-(639,239) :CLS :SCREENl :INPUT.ENTER PILENAME•1PIS :GOSUB 1991 
:FI$-GSAVE •+FI$+ CBR$(13) :GOSUB 2 
1811 IP PP<>31 THEN 1831 
1821 PUT(Xl,rl),CU,XOR :VIEW(l,1)-(639,239) :CLS :GOSUB 1971 :SC 
REENl :PRINT :PRINT :INPUT.ENTER FILENAME•1FI$ 1FI$••GLOAD • +FI 
$+CHR$(13) 1GOSUB 2 :RC•l : GOSUB 2341 :RC•I 1SCREENI :POKE121,13 
4 : GOT0181 

Ftgure. Change Rembrandt's lines to those listed above. 

It isn't easy to hide information like 
a serial number or surprise message In 
Basic program lines. Here's a qu ick 
and dirty way to give Model I/III Baste 
code a little privacy: It depends on a 
quirk in the Basic line editor. Follow 
these seven steps carefully: 

1. Type In your line of Basie code as usual. 
Shorter lines work best: you must have !IOl11e 
room at theend of the line. Prcs5 the enter key. 
2. Get Into Basie's edit mode by typing In 
EDIT and the line number. then press the 
enter key. 
3. Press the " X " key to get to the end of the 
line. 
4 . Extend the line by typing In a colon and 
REM (:REMl ora colon and an apostrophe(:'). 
5 . Press and hold the sh ift key. At the same 
time. press the left -arrow key. Each time you 
press the left arrow. the cursor backspaces 
once without erasing the character under it. 
Backspace to the beginning of the message 
or code you wa n t to hide . 
6. Now type In a new message. This will 
cover the ongtnal code. For example. you 
might want to cover GOTO 500 with PRINT 
A•. You can use spaces If you can't think of 
anything else. 
7. Press the enter key to lock In the new code. 
When you list the line. the d isplay shows 

only the new lnfonnauon. Actually. Basic 
displays the original code and Immediately 
covers It up: you should avoid longcover-ups 
as they might Jitter on the screen. 

When would you use this technique? 
You might want to hide a serial num­
ber contained In a program. If the orig­
inal code were SN = 25. you could cover 
the 25 with 38. A user of the program 
would see the second number but Ba­
sic would use the first . The Remark 
statement prevents any of the cover-up 
code from executing. 

You could cover a GOTO 500 with 
GOSUB 650-have fun following that 
program! Or you could hide a surprise 
m essage by coverin g :PRINT " YOU 
LOSE. TURKEY" with :REM END OF 
GAME ROUTINE. Or try hiding some­
th ing like IF Nt =" ANDY' " THEN 
CMD"S". where Nt ls the name of a 
friend . Your friend will be puzzled be· 
cause the program will list properly but 
will always seem to reboot-on him or 
her only. 

Andy Levinson 
Studio City. CA 
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Trying to r ead a long file as It 
whizzes by your screen Is a study In 
frustration . To properly Inspect file 
lines. you need a program that writes 
files to your screen In small. controlla­
ble pieces. Page. a Model 4 As&cmbly­
languagc program. displays files either 
a scrcenful at a time or line by line. 

Type In the code In Basic. run It. and 
It will write the file Pagc/CMD to disk. 
To use Page, type In PAGE FILE NAME 
at TRSDOS Ready. Page lists a scrccn­
ful of the Ind icated flle"s code and 
pauses for a respo nse. Pressing the 
spacebar writes the next scrccnful of 
code. and pressing the enter key writes 
the file"s next line. 

Ifyou press the break key or control­
C. you exit the program. Of course. 
Page also stops at the end of the rue. 
Since I designed this program for stan­
dard text files only. you must save Ba­
sic programs In ASCII format. using 
the SAVE FILE NAME. A option. 

Dan Velttng 
Kentwood. Ml 

Edltor·s note: We have published the 
accompanying ltstlng In Basic data 
statements. The Ba.slc program and 
ICMD file are available on Load 80. 

Program Listing. Alge. 

11 OPEii •o •,1 , "PACE/CllD" 
21 POR I\ • 1 TO 652 
31 READ X\ 
41 PRINT fl, CHR$(X\ )1 
51 llEXT 1' 
61 CLOSE 1 
71 DID 
111 DATA l,2,l,48,l , 215 , 119 ,84, 212,141,84,221,157 , 84,215,119,84,195,141 
111 DATA 84, 215,157,84,l4 ,6,215 , ll9,84,212 , 141,84,221,157 ,84,211,33 , l68,84 
121 DATA 9 1 78 1 35 1 71,35,94,66 ,116,241 , 211 ,215 , 65,73,215 1 115,58,215,232,57 
131 DATA 254,34, 41,4,254,39,32,111,71,215,219,57,215,219,57,42,161,115 ,43 
141 DATA 43,229,l84,14,l,41,ll,12,215,2l9,57 , 254, 13,41,9,l84,32,245,215 
151 DATA l64,57,l84,41,239,215 , 232, 57,215 , l l 5 ,58 ,254,44,41,9,254,59,41,5 
161 DATA 184,41,2,254,13 ,225,34,161 ,115, 32,51 , 121,254, 2,56,45,215,214,57 
171 DATA 71 ,215,219,57,215,219,~7,24 ,23,85,ll5,97 , 113,lll,58 , 32,112,97,113 
181 DATA lll,32,112,115,118,lll,13,1,41,8,215 , 164,57 , 254 ,44,41,135,211,215 
191 DATA 161,68,24,129,215,229,61,245,58,61,116,183,251,1 ,71, 241,215, 37 , 69 
211 DATA 121 1 254,44,212,4,85,211,215,67, 78 ,245,1 21 , 231,131,1 96,159,51,241,211 
211 DATA 215,65,73,215,115,58,254,34,41,5,254,39,l96, ll4 ,5l,79,175,2 45,215 
221 DATA 2l9 ,57 , 254,13 ,212,l,7l,l85,32,6,215,l6 4,57 ,l85 , 32,ll,71,2 41,197 
231 DATA l83,l96,161,68,24l,24,228,l93,245,l21,l35, l 21 ,41,l , 2 ,l,49,5,246 
241 DATA 128,215,161,68,241,254,44,41,197,211,215, 65 , 73,215,34 , 86 ,215 , 225, 84 
251 DATA 121,254,44,32,9,213,215,229,61,67, 219,195,3 ,86,58,231 ,118,183,48 
261 DATA 22,6,l ,122,179 ,211 ,27.42,44 ,116 , 35 , 34,44, 116,58,71,115,183,196 
271 DATA 45,74,24,236, 42 , 44 ,116,25,58 , 43 , 116 , 71 ,195,52,84, 215,153,85 , 58 
281 DATA 71,115,183,192,58 ,117,116,254,85,192,61 , 51,117,116,211,215,65,73,215 
291 DATA 225,14,215,67,78,215 ,24 ,71,121,254,44,41 , 239,211,58,77,115,61,251 
311 DATA 111,16,71,51,77 ,115,51,78,115,61,184,32,3,51 ,78,115,58,78,115 
311 DATA 144,159 , 61 , 51,131,115,215,153,86,51,79,115,195,242,57 ,215 ,119 , 51 , 211 
321 DATA 58,79,17,ll,48,6,1,126,254,13,212, 179 ,49,254,32,212,179,49,18 
331 DATA 35,19,4 ,195,161 ,49,62,13,18, 121 , 254 , 1,194,194,49,62,1,183,195 
341DATA197,49,62,l,l83,l94,81,51,33,8l,48,l7 ,115,48,62,78,239,33,l56 
351 DATA 48,6,1,62 , 59,239,21 2 , 226 ,49, 79,213 , 241,62 , 26,239,33,1,48,17 
361 DATA l15,48,6,81,62,3,239,l94,l,51,231,127,ll9,3 5,254,13,212,251, 49 
371 DATA 16,239,54,1 1 62,1,183,1,126,1,51,194,lll,51,33,l,48, 78,121 
381 DATA 6 ,1,184,212,21,51,62,2,239,35,212,6,51,58,137 ,48,6 1,51,137 
391 DATA 48 1 58,137 ,48,6 ,1,184,214,41,51,195,226 ,49,62,l,239,254,32,212 
411 DATA 66,51,254,13,212,72,51,254,128,212,116,51,254,3,212,116,51,195,41 
411 DATA 51 , 62,23,51,137,48,211,58,137,48,61,51,137,48,211,33,138, 48,78 
421 DATA 121,6,1,184,212,98,51,62,2,239,35,212,83,51,195, 121, 51,254,28 
431 DATA 194 1 115,51,17,115,48,62,61,239,212,121,51, 79 ,213,241,62,26 , 23 9,62 
441 DATA 22 1 239,2,2,156,49 

Circle 38 on A98del' SeMce catd. 

COPYCAT 4.1 
NOT COPY PROTECTED-NOT COPY PROTECTED 

COPYCAT 4.1 will allow you to duplicate virtually all of your TRS-80 diskettes even 
if it is protected. COPYCAT 4.1 will automatically analyze, format, copy and verify 
each track of the diskette you are copying. The entire process is typically less 
than 70 seconds for a single sided 40 track disk. 
COPYCAT 4.1 can easily be configured for single or double sided diskettes, number 
of tracks to copy, which drives to use, step rate and to double step 80 track drives. 
COPYCAT 4.1 is available now for $49.95. Terms of payment are Visa, MasterCard, 
Check, Money Order or C.O.D. Please include $2.00 for Shipping and Handling. 
California residents please add 60/o sales tax. All orders are normally shipped within 
24 hours via first class mail. 
COPYCAT 4.1 . . . . . . . .. . $49.95 


• 
OMNISOFT RESEARCH 
2170 W. BROADWAY, #501 
ANAHEIM, CA 92804 
(714) 772-5000 
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PROJECT 80 I by Roger c. Alford 

Making TRS-80 Assemblers 

Toe the Hex/ASCII Line 


W hen you build a hardware project, 
your software has to wock with It. 

But the output from TRS-80 898CJ1lblers, 
such as EDTASM and ALDS. doesn't con­
form to the industry-standard Intel hex­
adecimal/ASCII absolute object code 
format. which lets you easily load and 
transfer mlcroproccsaor object fllcs. 

Since I use the hex/ASCII format for 
much of my development debugging 
equipment. I wrote a program that con­
verts TRS-80 object flies to hcx/ASCD. I 
can download such flies to my cmulatoc 
(such as the Huntsville Microsystems Z80 
emulator In the Photo) and Sunr1ac Elec­
tronics EPROM programmer. The DR800 
single-board computer In the April (p. 82) 
and May (p. 78)columnsalsoaccepts code 
In the hex/ASCII format. 

I can also easily send them over tele­
phone lines using a modem. Hex/ASCII 
has several advantages. First. It Includes 
object location (addressing) Information 
so the system must know where In mem­
ory to put the code. Second. It Includes a 
data Integrity check (checksum) so you 
can transfer data reliably to another sys­
tem. Finally. It uses only printable ASCII 
characters and a carriage return at the 
end ofeach line. avoiding special control 
characters that the receiving system 
might not understand. 

TRS-80 Absolute Object 
File Format 

Before describing the Intel hex/ASCII 
format. I'll discuss the TRS-80 absolute 
object file format. This ts essential to un­
derstanding my conversion program. 

I have experience with the formats 
produced by Radio Shack 's EDTASM ed­
itor/assembler (running under NEW­
DOS/80) and With Radio Shack's Assem­
bly Language Developme n t System 
(ALDS). wtilch I use on my Model 4P. In 

Im I 

System Keqalrementa 

lloclela I and m with chaqea 
lloclel 4 

Photo. The Huntsville Microsystems ZBO emulator. 

general . EDTASM and ALDS generate 
the same format for an executable object 
flle , but ALDS' format Is slightly differ­
ent under certain conditions. 

Ftgurc 1 shows the general format for 
Radio Shack 's absolute object files. The 
first byte ts a record header and Is always 
a 1 (01 hex) as long as the file has at least 
1 byte of code. The second byte Is a 
count value. Indicating the number of 
data bytes in the record plus the number 
of address bytes (there are always 2 ad­
dress bytes). The next 2 bytes Indicate 

the starting m emory address for the ob­
ject bytes In the current record; the low­
ordcr byte ts first. followed by the high­
order byte. The address bytes arc then 
followed by the specified number of data 
(object code) bytes. which arc to be 
placed Into memory. All values are in bi­
nary. not ASCII. 

As many of these 01 hex type records 
follow as Is necessary to hold all of the 
object code bytes. Once all of the bytes 
have been Included In these records. the 
assembler puts a terminator at the end 

Reeord 1 

Buder 
byte 

01 
01 

11-.l 
byte CRiil 

nn 
nn 

._. ltartblC 
Mdr.-(low) 

s l 
sl 

11-.lllWtlaC 
...,..~ 

sh 
sh 

It-' data 
(u-2~) 

xx .. . xx 
xx ... xx 

RecCX"dD 01 nn s l sh xx ... xx 

Terminator 

Record 

02 02 s 1 sh 

I 
PraCr- et.artiq 
uec11tiDa eMre. 

~ 
~ 
~ 
~ 

~~~~~~-Dtak~~Baa~-'c~~~~~~~-F-t_g_u-re~l-T-R~S--BO~a-bso~-lu_t_e_o_bj_ec~tfl~le_fi_o-rm~a-t_(A~ll-va~lu_e_s_a_r_e-ln~h-e_x_J~~~~I
. . . 
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of the flle. The first byte of the termina­
tor record. the record header. Is always 
a 2 (02 hex), as Is the second byte (the 
record byte count). The final 2 bytes of 
the record, bytes 3 and 4. arc the exe­
cution starting address of the program. 
which can be (and often Is) different from 
the starting address where the objec t 
code Is loaded Into memory. Again. the 
address bytes are In low-byte/high-byte 
order. 

ALDS modifies this format slightly if 
you assemble your program absolutely 
(by specifying the starting address as an 
operand to the PSECT pseudo-op and 
avoiding program-linking); It adds one 
record at the beginning of the flle . The 
record's format Is shown In Fig. 2 . This 
Is not clearly indicated In the ALDS man­
ual. The record header Is a 5 (05 hex) 
byte. This Is followed by a record byte 
count byte. which Is followe d by the 
specified number of data bytes. The pro­
gram's starting address Is. however. In-

eluded In this record (bytes 4 and 5). 
though It seems redundant. since it is 
a lso In the Initial data record. You can 
discard this extra record without losing 
any Information. 

A sample Z80 Assembly-language pro­
gram In Program Listing l (from ALDS) 
Is written like an interrupt service rou­
tine . It saves the CPU registers by swap­
ping registe r banks. causes a lime delay 
by counting down a value in the HL reg­
ister pair. and then restores the registers 
and enables Interrupts before ex.ltlng via 
a Return Instruction. 

This sample program Is 14 bytes long. 
and specifies the label DELAY as the ex­
ecution starting location. If you assem­
ble and link the flle starling at address 
7000 hex . the label DELAY is assigned 
the value 7002 hex and the absolute ob­
ject flle generated by ALDS looks like 
that shown in Fig. 3 . Note that it Is a bi­
nary file and all values are given 
In hex. 

Record Record iJlformatlon 
Header byte byte count (Dll bytes) 

05 nn xx ... xx 

Figure 2. AWS assembler object file record additionfor a.bsolutely assembled 
programs. (All values are In hex-base 16.J 

The Intel Hex/ASCII Format 
While t.he TRS-80 format is adequate 

for many uses. It isn't flexible enough for 
general-purpose object flies. In particu­
lar. It lacks a checksum and a way to 
easily transfer files. While an internal 
system checksum verifies the object In­
formation as it loads from the disk. there 
Isn' t one for transferring files. 

When you transfer the object flle from 
one computer toanother over an RS-232C 
serial line. the receiving system probably 
tries to interpret some of the bytes being 
received. since many of them are defined 
as ASCII control characters. 

To avoid this problem. the hex/ASCII 
format contains only printable ASCH 
characters (except for the carriage re­
turn at the end of lines. as mentioned 
earlier) . 

As in the TRS-80 object file format. the 
hex/ASCII format has two basic record 
types: data records and a terminator rec· 
ord. Figure 4 shows the formats for the 
hex/ASCII data and terminator records. 
Note that all characters and object lnfor· 
matlon are now ASCII characters. not bi­
nary values shown in hex. Eac h byte of 
Information in the data record is actually 
stored as 2 hex/ASCII by tes In m e mory. 
in the hex range of zero to 9 and A to F. 
For example. the b y tes 38 90 BA 2C 
would be stored In memory (or on disk) 

Tandy Corp. AI.OS ALASM copr. 1982,83 v . 113.112.1111 Page 1 IJ8/ 27/ 8S 
Assembly Listing of HEXASCII/SRC:l 

E Addr Obj Fl Ln I Source Line 

HU' Hiil EXAMPL PSECT 
11884 LAST MODIFICATION DATE: 88/25/ 8S 
HHS 
81116 
811187 

!································································ 
1 FILE : HEXASCII/ SRC 

HHS 
88989 AUTHOR: Roger c. Alford 
81811 
81811 MODULE DESCRIPTION : 
118812 Thie program is 111erely an exampl e program for the Project 88 
881113 disc ussion of Intel Hex/ ASCII object code format. 
18814 
111115 ; 

11111' 09 1111116 EXAMPL EXX 1SWAP THE MAIN CPU REXiISTERS 
1111' 18 11117 EX AF,AF' 1SWAP AF TO SAVE IT TEMl'ORARILY 
1112' 213412 11118 DELAY LO HL, 1234H ;LOAD THE DELAY COUNT VALUE INTO HL 
HIS' 28 11119 LOOP DEC HL 1DECREHENT THE DELAY LOOP COUNT VALUE 
1116' 7C 111211 LO A,H 1IS THE COUNT VALUE ZERO YET? 
8117' BS 8111121 OR L 
11118' 28PB 1111122 JR NZ,LOOP ;IF NOT, LOOP AGAIN 
H8A' 88 1111123 EX AP,AP' ;RESTORE REX;I STERS A AND F 
HIB' 09 111124 EXX ; REGISTER THE MAIN CPU REGISTERS 
IUC' FB IH2S EI 'ENABLE zee MASltABLE INTERRUPTS 
HID' C9 111126 RET ;RETURN FROM THIS SERVICE ROUTINE 

111127 END OF SERVICE ROUTINE : EXAMPL. 
18128 

1112' 11129 END DELAY 1START EXECUTION AT LOCATION 'DELAY' 

No Assembly Error& 

Ti111e • 8111 
Bytes • 14 
Lines • 27 

Program Listing 1. Sample ZBO A ssembly-language p rogram. 
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as 33H 38H 39H 30H 42H 41H32H43H. 
Notice how 2 bytes are stored In mem­

ory for each Information byte In the hex/ 
ASCII da ta record . This is the hex/ASCII 
format's main disadvantage: It isn"t very 
memory efficient. 

The first character In every hex/ASCII 
record Is the colon{:): It has a value of 3A 
hex and Is the start-of-record Indicator 
character. The first byte (two ASCII char­

acters) following the colon Indicates the 
number of data bytes In the record (all 
values are In hex). The next 2 bytes in­
dicate the starting memory address for 
the data bytes In that record (high byte 
first). The fourth byte is the record ty pe 
indicator. which Is always 00 for a data 
record and 01 for a te.rmina tor record. 

The object data for the record. if any. 
follows the record type Indicator byte . 

Header Record 
byte byte count 

Record 1 [Q!) § 
Heade.r Record 

byte byte count 

[ill] ~ 
Record 2 28 7C 

Header Record 
byte byte count 

Record 3 r@ @i 
(terminator) 

Starttni code 
address for record Data 

loo 101@ 

Starttni code 
addreH for record Data 

I 
101 101108 21 34 121 
85 20 F8 08 09 F8 
PrcJCram •tartlnl 
ezecaUon addreH 

102 
I 101 

Figure 3. ALDS object fil e output for Listing 1 program. (A ll oolues are in 
hex-base 16 .J 

Number of Record etarttnc Record type 

9~2~--
Data bytes 
(nn bytes) 

: n n s h s l 00 xx . .. xx DATA RECORD 

00 sh s l 01 ck TERMINATOR RECORD 

..!., ~~ 
record indicator ezecaUoa addre•• Checksum byte 

Figure 4. Intel hex/ASCII record formats. (All charac ters are ASCII. Spaces be­
tween record bytes are shown only for clarity and do not exist in the actual 
records.) 

:0 I 7000000986 
:00700100082 134 l 22B7C8520FB0809F8C9F7 
:0070020180 

Figure 5. Hex/ASCII object fi le printout f or program i n Program Listing I. 

TRS-80 fllespec entered 

TESTFILE 
TESTFILE/ 
PROJCT80/: I 
PROJCT80:2 
MICR080/ABS 
MICR080/ABS: I 

Conversion program interpretation 

TESTFILE/CMD:O 
TESTFILE:O 
PROJCT80:1 
PROJCT80/CMD:2 
MICR080/ABS:O 
MICR080/ABS: I 

F'igure 6 . Interpretation ofentered objectfllefilespecsfor hex/ASCII conversion 
program. 

Terminator records have no data bytes. 
but data records s hould always have a t 
least 1 data byte. A checksum byte fol · 
lows the data bytes. When all of t he 
bytes in the record are added together. 
Including the checks um byte (ignoring 
any carries above 8 bits). the result is 00. 
The ch ecksum totals include only the 
hex values displayed . not the ASCII nu· 
meric values. For example. a data record 
containing :0100040023 (all characters 
are ASCII) would have the checksum 08. 
since 01 + 00 + 04 + 00 + 2 3 + 0 8 = 00 
(carry Ignored). 

The re sulting final data record is 
:010004002308 (again. with all charac­
ters in ASCll). 

The terminator record always has a 00 
length specification . as m e nllon ed 
above. since the termina tor record In· 
eludes no data bytes. The address value 
Included In the terminator record speci­
fies the execution starting address for 
the program. 

With the conversion program. you can 
generate the hex/ASCII object file for the 
example program In Listing I w ith a 
printout (Fig. 5). 

One final note about the hex/ASCII for­
mat. Systems reading In or receiving ob· 
ject Information from a hex/ASCII file are 
s upposed to look for the s tart-of-record 
character (colon ). All ch a racters before 
the first colon are to be Ignored. Thus you 
can store Information In the hex/ ASCII ob­
ject file before the data records. You can 
use this feature to s tore the symbol table 
for the program (with only ASCII char· 
acters and no colons . of course). which 
lets you load the sym bol table with the 
object file for symbolic debugging. 

The Conversion Program 
The convers io n program (Program 

Listing 2) is in Model 4 Basic. It will run 
under Model I/Ill Basics if you chan ge 
the long variable names to one- or two­
character names and cha nge the INSTR 
functions in lines 40. 100. an d 160 to 
subroutine calls. You can do this by us­
ing the assignment SVS = ":"or SVS = " /"' 
(which ever Is appropriate) and calling 
the subroutine In Program Listing 3. For 
example. line 40 would become 

40 SVS • ·· ,··:GOSUB 8000:DRVPOS = SV. 

You might also need to change line 
10030. which returns you to DOS. de­
pending on what DOS you ' re using. 

Lines 5- 12 are the comm ent header 
and startup m essage fo r the program. 
Lines 13-14 dimension and initialize the 
HEXVAL$ array. which holds the 16 hex/ 
ASCII characters In numerical order. 

Lines 20- 340 acquire the filespec for 
the TRS-80 object file and determine the 
filespec of the output hex/ASCII file. You 
can enter the TRS-80 object filespec in 
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one of several ways. If you don't include 
a n extension. the default is /CMD. If you 
include the file name with a ' '/" suffix. 
without any extension characters. the 
program wlll assume that the file name 
has no extension. Or you can give the file 
an extension of your choice. The drive Is 
zero unless you specify otherwise. Fig­
ure 6 shows seve ral possible filespccs. 
along with the actual fllespcc Interpre­
tation by the conversion program. 

The hex/ASCII output file has the 
same fllespec as the Input file. except 
that It gets a /HEX exte nsion. You 're 
prompted for the drive number for the 
hex/ASCII file: press the enter key for the 
default drive (the same number as the 
Input fi le) which Is In parentheses. or en­
ter the desired drive number. 

Lines 400-550 Initialize the variables 
and open the files . The variable TOTAL­
BYTECOUNT Is the accumu lat or to 
count the total number of data (object 
code) bytes in the file . OBJFILES is the 
Input file and HEXFILES Is the output 
file . The input file Is a random-access file 
with a record length of one. whereas the 
output file Is a seque ntial file . OBJ· 
DATA$ stores the Input records. 

Lines 560-1340 do most of the file pro­
cessing. Lines 592-598 cause the extra 
ALDS record (with the 05 hex header 
byte) to be Ignored. if present. The pro­
gram converts the remaining object data 
to hex/ASCII formal and writes it to the 
output file. Lines 2000-2280 generate 
the te rminator record. close the files. 
and exit through line 10030. which is 
currently a return to DOS. 

The program displays the number of 
object code bytes. along with the pro­
gram 's starting execution address. 

Lines 3000-3040 add the decimal 
value In DECNUM to the running check­
sum accumulator. CHKSUM. 

The subroutine at lines 4000-4100 
converts the decimal (base 10) value in 
DECNUM to a hex/ASCII character In 
HEXNUMS. using the HEXVALS array. 

The s ubroutine at lines 5000-5060 in­
crements the address variables ADDRL 
and ADDRH. which kee p track of the 
curre nt object byte address for the hex/ 
ASCII file . The subroutine at lines 
6000-6100 calculates the checksum 
byte for the current hex/ASCII record 
and writes It to the output file . 

The s ubroutine at lines 9000-9020 re­
trieves the next byte from the Input file. 
and updates the Input file record pointer. 
OBJPTR% . Lines 10000-10020 gener­
ate a data read error message and close 
the flies If a data error Is detected.• 

Program Listing 2. Model 4 hex/ASCII conversion program. 

s ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6 ' THIS PROGRAM CONVERTS ALDS ABSOLUTE OBJECT FILES TO INTEL HEX/ ASCI I • 
7 ' F'ORKAT. THE OUTPUT FILENAIU: IS THE SME AS THE INPUT FILENME, BUT 
8 ' HAS THE EXTENSION •/ HEX" . 
9 ' +++ CREATED BY R09er c . Alford 18/ 14/ 85 +++
11 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11 CLS1PRINT ' TRS-81 BINARY TO INTEL HEX/ ASCII FORllAT CONVERSION PROGRAM' 

12 PRINT • by Roge r c. Alford Version 1.2 18/ 25/ 85" 1PRINT 

13 DIM HEXVAL$(16) 1FOR l\•I TO 15:READ HEXVAL$(I\):Nl!XT I \ 

14 DATA • 1•, •1 •,•2•,•1 •,•4•,•s •,•6·,•1•, · e•,•9•,•A•,•s •,•c•,•o• , • £•,•p• 


21 INPUT ' ENTER OBJECT FILENAME (/CllD) "10BJFILE$ 

38 IF LEN (OBJFIL£$)•8 THEN 21 

41 DRVPOS•INSTR (OBJF ILES, " : " ) 

68 IF DRVPOS•I THEN OBJDRIVES• ":l" :GOTO 111 ELSE OBJDRIVES•MID$ (0BJFI LES, DRVPOS, 

2 ) 
88 OBJ FILE$• LEFTS (OBJFILES, DRVPOS-l ) 
118 EXTPOS• I NSTR (OBJF ILES,"/ " ) 
128 IF EXTPOS•I THEN OBJ FILES•OBJ FILES+ "/ OU> " :GOTO 161 
141 I F EXTPOS•LEN(OBJFILES ) THEN OBJFILE$• LEFT$ (0BJFILE$,EXTPOS-l ) 
161 EXTPOS•INSTR( OBJFILES, "/ " l 
181 I F EXTPOS<>I THEN HEXFILE$•LEFT$ (0BJFILE$,EXTPOS-l ) ELSE HEXFILE$•0BJFILE$ 
211 HEXFILES•HEXFILES+"/ HEX" 
221 OllJPILE$•0BJFILES+OBJDRIVE$ 
241 PROMPTS•"ENTER DRIVE NUMBER TO STORE HEX FILE ("+RIGHT$(0BJDRIVES, l )+") ' 
268 PRINT PROMPT$1 
281 INPUT HEXDRlVES 
311 IF LEN(HEXDRIVES)•I THEN HEXDRIVE$•OllJDRIV£$:GOTO 341 
328 IP LEN ( HEXDRIVES)•l THEN HEXDRIVES• ":"+HEXDRIVES ELSE GOTO 261 
341 HEXFILES•HEXFILE$+HEXDRIVE$ 

418 TOTALBYTECOUNT-1 
591 OPEN "R',l,OllJF ILES, l 
521 FIELD l ,l AS OBJ DATA$ 
549 OBJ PTR\•l 
551 OPEN "0 ", 2 , HEXF ILES 

50 GOSUB 9111 
571 OBJRECTYPE• ASC (OBJDATAS) 
588 IF OBJRECTYPE<>l AND OBJRECTYPE<>2 AND OBJRECTYPE<>5 THEN 11111 
585 GOSUB 9118 
591 OBJRECLEN•ASC(OBJDATAS) - 2 
592 If OBJRECTYPE<>5 THEN 611 
594 FOR I\•l TO OBJRECLEN+2 
596 GOSUB 98981NEXT I\ 
598 GOTO 561 
611 GOSUD 9191 
621 ADDRL•ASC(OBJDATAS) 
648 GOSUB HU 
661 ADDRH•ASC(OBJDATA$) 
681 IF OBJRECTYPE• 2 THEN 2111 
1111 TOTALBYTECOUNT-TOTALBYTECOUllT+OBJ RECLEN 
Ille IF OBJRECLEN>•l6 THEN DATACNT-16 ELSE DATACNT-OBJ R.ECLEN 
l8 2e PRI NT t2,•s•1 
1841 CHKSU,._I 
1168 DECNUM•DATACNT1GOSUB )181:GOSUB 4888 
1881 PRINT t2,HEXNUM$ 1 
l lll DECNUll-ADDRH:GOSUB )lll:GOSUB 4111 
11 21 PRINT 12,HEXNUMS 1 
1141 DECNU,..ADDRL :GOSUB llll:GOSUB 4111 
1161 PRINT 12,HEXNUM$1 
1181 PRINT 12,"11"1 
1211 F'OR I•l TO DATACNT 
1221 GOSUB 911110BJRECLEN•OBJRECLEN-l 
1241 DECNU....ASC(OBJDATA$):GOSUB llll:GOSUB 4111 
1261 PRINT l2,HEXNUM$1 
1281 GOSUB 5111 
UH NEXT I 
l321 GOSUB 6181 
1341 IF OBJRECL&N<>I THEN 1118 ELSE 561 

2111 PRINT 12,":11"1 
2121 CHltSUM•I 
2141 DECNUM•ADDIUl 1GOSUB 3lll1GOSUB 4111 
2161 ADDRHS• HEXNUMS 
2188 PRINT 12,8EXNUM$ 1 
2111 DECNUM•ADDRL1GOSUB 3lll1GOSUB 4111 
2129 ADDRLS•HEXNUM$ 
2141 PRINT 12,HEXNUMS I 
2161 PRINT 12,"11"1 
2171 DECNUll-l1GOSUB 3111 
2181 GOSUB 6111 
2211 CLOSE 
2221 PRINT1 PRINT "THE TOTAL NUMBER OF PROGRAM BYTES IS 1 "1TOTALBYTECOUNT 
2l41 PRINT "THE EX!:CUTION STARTING ADDRESS IS 1 "1 
2261 PRINT ADDRH$JADDR. $1 " (HEX)" 1PRINT 
2281 GOTO lHll 

3111 •••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••• 
)Ill ' THIS SUBROUTINE ADDS 'n!E "DECNUM" VALUE TO "CHKSUM " 
3121 CHKSU,..CHltSUM+DECNUM 
) 14I RETURN 

4111 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••4111 ' CONVERT DECNUM (BASE ll ) TO HEXNUM$ (BASE 16) 

41ll I F DECNUM>255 THEN PRINT "••••• DECNUM ERROR •••••":CLOSE 1GOTO 11131 

4141 LONYBBLE-DECNUM AND 15 

4161 HINYBBLE-(DECNUM AND 241 ) / 16 

4181 HEXNUMS•HEXVALS(H INYBBLE)+HEXVALS(LONYBBLE) 

4111 RETIJRN 


Usllng 2 continued 

Write to Roger C. A/ford at P.O. Box 
2014. Ann Arbor. Ml 48106. Please en­
close a self-addressed. .stamped enve­
lope for a reply. 
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Siii ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
5tll ' UPDATE "Amat." A11D "ADDllll" ADDltlSS COUlft'EllS 
SI2 I ADDRL-AllDllL+l 
5141 IF ADDllL-256 DIDI ADDIU.•I :ADOltll• Al>DRll+l 
SIU RETURll ,•••...........••..•....••.......•••...••................•••............. 

6111 ' CALOJLATE LINE CllECJCSUll A11D WRITE TO BEX FILE 
6121 CBllSUllmCBISUll AllD 2SS 
6141 IF CB&SU""I DIEll DECNUll•I £LS£ D£CN0....2S6-Cll&SUll 
6ffl GOSUI 4111 
6111 ..INT 12,BEXJIU11$ 
6111 RE'n.llUI 

,•••....•.•.............................................................. 

HIS ' GE'? llEXT RECORD (BYTE) !'ROM OBJECT !"ILE 
911' GET l ,OBJPTR\ :OBJP'l'R\•OBJPTR\+l 
9 I 21 RETUIUI 
11111 • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
llllS ' COllE Hl!llf! POR DATA READ ERRORS 
11111 PRINT:PRINT •t•ttt DATA READ ERROR •••••• 
11121 CLOSE 

lHll SYSTEll 
11141 END 

End 

Program Usttng 3. Subroutine for Model I/Ill Basics. 

•••• .................................................................. 

8111 ' TllIS SUBROUTINE SillULATES DIE "INSTR" FUNCTIOll 
dl21 SV•I 
81)1 roa Il•LDl(OBJF ILE$) TO l STEP -1 
8141 IP llID$ (0BJFILB$,I\,l)•SV$ THEii SV•I\ 
81SI NEXT I\ 
8161 RE'n.IRll 

End 

ACCTS 11•c•1Vaau s 150.00 
5000 AGCTS. & 15000 TRANS. 
8Al.AHCE FORWARD 99 TRANSACT CODES 
30-60-90-1 20 AGED STATEMENTS SHOW 
DATE I INV • I DESCRIP I AMT I & AGEING 
SELECTIVE FINANCE CHARGES & RATES 
FAST ENTRY POSTING W/ AUDIT REPORT 
SU8 · ACCTS. 'CREDIT LIMIT DATE OF LAST 
PAYMENT. LABELS ANO MOflE. ADO S50.00 
FOR INVOICING MODULE. OTHER OPTIONS 
AVAILABlE · CALL. 

accn PAYA•L• $50.00 
DERIVED FROM OUR AIR · WRITES CHECKS 

GEMKRAL UEDGSR S 150.00 
400+ACCTS. 5000+TRANSIMONTH 
· BEST LOOIOHG FINAHCW. STATEMENTS 
· DEPARTMENTAL P&l. IUf' TO 91 + "" 
· STATEMENT OF CHANGES 
· SU&TOTALS WHERE YOU WANT 
· FAST F\.EXllll.E POSTING INPUT 

o••o•O'" "'"E s. , " E ACH. s&H 
.,.., I ...... VA~ . E l :' ~ ... SA~P ... E O A.'"'A 

•1 AIR & GIL FOR S200.00 
• 2 AIR. A/P& GIL FOR S225.00 

SUPER PI A PAYROLL · THE BEST S200.00 

· " H D.P v 

.'Jbt. ,, 0 1(1 u~.""' 1 e l A --~~,~~t 


41b ~ l l '>'l'l2 

MC \f\I I- fH HAM T() .! P f..A 


A00 300SM < lO All OH DEHS ADD JOO If COD 

Circle 150 on ~ SeMce card. 

llencrlli\SIC fe-.itures include: (HOK. ~TRL'Cil Rf.I>. . \IOL>l l AK. l\Tf.R.\lTl\l. 
F.'<TE~SIBLf. and COMPILED. Price.: lletttrl~·\S l t:- Sl!)IJ: xn'•C \t;ith \lo<lult: Sl)<) 

Kuntime Srstem SN>: Sample I >i:.k JO 

Summit Software "Jl'Chnolog\ . Inc. '" l-XCHl-! l 5-5XOO 

P.O. Hox 94-J. llabson Paric \\ellesk" ~\..\ O~I) 


111 C:111aru1· -1Ui-·tf19-)2+1 

'b;:.-..::uJ llM 1' 0 q , Q., \\.a(hUK .... 1.11q l,1· i.:• I· .I "!;"'.;J...'crct! 
\h..ik"\ l tr~ .u 1tft( 1l ~p:t'(! r.uii:-m.tr~ 41f T.J1td' f.orp lllu ·r.11nJ 

•..!'liflt .ire fd.? 1-..! c:rt""d ir.,.r.kmrh• of iht 
J11l ~ rA111..: omp.a!lh"" \ti.tnl Ori • 11rr 

lit1lt·~\ll: l'.1 a rt"):.1.St1'\"\l lrJdt111a rl; 

ohummn "'~''"'"' Trdu1.-.~. Jue ,·r t\ T 1,t'11..r.JI Hrllnr 11, \\r.11111.:IK~\ J>( ;111d IH)\ I~ : XT ;m· n-~r>tt"fl."<l 
1raJt11ur~ 1' l11lt-r11;Utt1na l l:kbu~ h11IY.'t1•. trK4 •lrr Tf<\\. 11'< 

ALSO A\AILABLE FOH THE TA\IJY 1000. 1200 .\\Ll 2()(KI 
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Circle 416 on Reader Ser;lce card. 

Bundle 
#2 

Electric PencilN s 149 
Red PencilN 
Blue PencilN Delivered 

Works with TRSDOS. NEWDOS-80. 

WordStaf"> 
MailMerge 

SpellStar"' 
Starlndex"' 
DataStar"' 
RepMStar'" 

CalcStarN 

•499 
Montezuma Micro CP!M® 

RE TAIL VALUE $1699 

DOSPLUS and MULTIDOS 
(Model 1,3.4) 

RETAIL VALUE $240 

WordStar® 
MailMerge'" 

SpellStarN 
Starlndex'" 
dBASE II® 
TurboPascalN 

•599 
Montezuma Micro CP/M® 

RETAIL VALUE $1 553 

4mencan£ q,.ess MitSlerC..va Vis41arcJ COO YWlfcatO rs rot~oa;tll'lt••t~yo.JICJoet 
Pesa\al aro CXl"l'Oi"Y CNO.s Mt accetJ(eo 1111nttnJ"1ON:y (Cill tol' Ge1J1ts) OelHeted ts ces "'Ill' .,._rq>ll!'OSI 4851.,es<ny Plasill1ClS1>1JCdUIClflSSUll!t<l lO IN"91'_, nola 
It 'f"OJ 000 I Ul'1)efStYlO any ~ thtS. ~I f1Vt- us aul ¥(1 l#f: ... , ._, tt'lt I.mt 10 '~It unc11 
(OJ 00 Flf'SMimet'S ~t at.ways ~ heft 

16.oRTEZUNA so0":52i:0341 
ICRO~~~:. Ha~ • 8 -="•IF1800-442-1310 

PO 8ox 32027 T._ Tol F•oo.,_orel0<0<°"'' "'"°' 
Oali.s lexas 7523 2 "WE KEEP YOU RUNNING" ~...c:.,oc1 10 ~-.....,..,. 

TRS-80 Disk & Other Mysteries. The "How to" llOOk ol data 
recovery IOI lhe TRS·80 Model I d1Sk operahng system 128 pages. Retail 
Retail $2250 Now S18 
Microsoft BASIC Decoded & Other Mysteries. The com­
plete OUtde to Level II and BASIC 312pages 
Retail S2995 Now S24 
The Custom TRS-80 &Other Mysteries. The completeguode 
to customwng TRS·80 Hardware and Sollware 336 pages 
Retail $29 95 Now S24 
BASIC Fester & Better & Other Mysteries. The complete 

<JIJode to BASIC programmong tnckS and techntQUes 290 pages 

Retail S29 95 Now S24 

BASIC Fester & Better Librery Disk. Contains 121 tunctoons, 

SUOrout1nes and user routines. Search merge. compare and hst1ng rou11nes 

plus array handlers. BASIC overlays and video dnvers. 

Retail $1 995 Now S18 

BASIC Fester & Better O.monstl'lltion Disk. Contains 32 

demos ol the Llbraiy D•Sk conlents above 

Retail $1995 Now S24 

BASIC Disk 1/0 Fester & Better & Other Mysteries. 

Programming tops and tectv11ques to st01e/retneve data from dosk. 432 

pages Retail $29 95 Now S24 

BASIC Disk 1/0 FHter & Better O.monstretion Disk. All 

of tile ma)OI demo ptOl}ams and library of disk 1/0 sut>routones on 25 BASIC 

progiarns Ranclom. Indexed Sequential ard TREESAM file handlers 

oncloded Retail S2995 Now S24 

Mechine Languege Disk 1/ 0 & Other Mysteries. A<JIJode to 

machine lall(JIJage d1Sk 1/0 IOI the TRS·80 288 pages 

Retaol S29 95 Now S24 

TRSOOS 2.3 Decoded & OtherMysteries. Deta11edexptana­

toon of the Mode! I dtsk operatmg sys1em 298 pages 

Retail S29 95 Now S24 

How To Do It On The TRS·80. A complete applocatoons guide to 

lhe TRS-80 Model I. II. Ill. 100. and ColOI Computer 352 pages 

Retail S29 95 Now S24 

The Custom Apple & Other Mysteries. wno cares? 

Retaol S2995 Now S19 

Cue 10 t~ nanst (j this DuSttSS. ""'' "' NO REFUNDS M sottw~t Wt KCl!QI 

WITH ONE OFSAVE A BUNDLE OUR BUNDLES 

We have put together special bundles of software just in time to save you a bundle of money. Didn't you ever wonder why CP/M was so 
popular? The reason is the software availability All programs (except EP) are for the Model 4/4P and have been optimized to install and run 
without hassle. For example, we have memory-mapped WordStar® and it runs circles around the standard version available elsewhere. We 
also added printer drivers for the Daisywheel II and the DMP-2100. Our CP/M 2.2 is the best around. Read the reviews. You~ the 
programs. You know the prices. This is the years' best value. You owe it to yourself to let these CP/M®programs and thousands of others 
(many in the public domain) start serving your needs. 

Save A Bundle on these books and disks 
Take advantage of cu volume discounts. Buy any three items from this list and deduct $5 from 
your total order. Buy four...deduct S10. Buy five...deduct S15 Buy six...deducl $20 and so on 
Buy abunch. save abundle. Please add S1 each for shi~ing. Add $5 to orders undef $50 for 
handling. 
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•• 

Circle •16 on Reader Service card. 

:tM>RTEZVMA 

16.ICRO 


COMPUTERS 
25 1000 l (.)f l.'OOtl 1000 111f( RAM l8M CIOrle 
]~ IOC" ~ 1000 ,../ l()M H:.t•d Q.p I 2S6K RAM 
76 1010~~~·~KASJl1 Pt.<e AIS 
2'6 1111 6•11(.~ 0.-.S•C COIO' COt"\w..• 'l 
16J 1 }416M. CQlloo~'I 
:>6 J l :M> 1~ l•tit~ BASIC COIOI' ComP\.Tit• 1 
"6 3~t ~OC...11!1C"""""I!" ] -~ • o< JO"°"' 
1' )6!1(1 Poc,el C()l"l'lpule< • 
2'6 )670 Poco..,. Se..m r-. C()f""IM~ !> 
26 .)8(12 ~1 100 1• 11 P<Yt• Ole CoritN1e1 
"6- 3860 MoOi!I XlO 2•'111 P()ft~ ConDUI«" 
16-,103~1000 1 Ol• ~llil 12!1K 
16 510. MQ0812(W)O W/H• •O ()is• I T'O :?~ 
26 6011 MoM1 6000 2CJ< , 1] '111 
16601" Vo0e'l 6000~10S11t' 
16 l(Y.)() O r ' Te•~ 
16 60s,J Of 1()(1 1.,....,.,.1 

MODEMS 
Z!i 1003 MoQe11000 JOO 8•...cl trn..n• l 
15 10 1] ~' l lX)O JOO 1200 ()av<) . ..., . .... l 

16 106' Yoo.t •PM~ Bo..d 
16111.) 0CMoOeft'IH 
261 11• Ai;o...s1<C~~ 
x ' 11& oc n11 JOO 12008'4.1(1 
:>61l11 0CM S JOOS....0Mo0e"' 
2fi 11 /IOCM Jl00 0 av<J MOCJe"1 

At'Cr.ot Man I Modem lOO Baud"' tf\ c.Ole 
AO"CrQI )00/1200~\ld~~ ..,tflc.oie& PS 

H•·~s Smartl't\009"" JOO 8•...0 

HheS I XJ()6 )()() 1Xl() 8111ud ifttt'<l'lil 


,., ,.... Ynao~m )()()..\ 200 8•...0 
HJ'(e\ ~!Ible )0() , 200 UM 5 H f'le 50"'1.... I•~ 

PERIPHERALS 
ALSO Sl! AOO· Off CAlllOS IJMO(." Ul"GflAOf.S 

lNW·ICl 1'0r c~1 "' f"'.it1"'9"' dr1._..\ 
t l"' Gt.enN()ll GI••• Compo~.. v.oeo Mon>t0< 
12" ......., Non Gt•te~te V.0.0 Mon to< 
12" Green Non~. fTl (t8MJ '1"'90 Moft•fOO 
12" ......., "'°" GI.tr• n1 {r9M\ V<OIO Morutor 

n l Mon !or\~ witn t8M Ca btl 111 No Cna·~ 
V'°"° c.olol IOf uoo.l I 1<ey1Xlia•O 10 ~IOI' 

;t) )()10 Y()c)fl IXJC) VM 3 M(')l'IOcrirome t.lOf'l,11)< 
;>.g~11Gt>,..._ AS P»r11y11oOW •"'•Gl.t•f>(H.~ 
26 IOIS~•P C.,•ym9C1~ 
16-1 13) Mo09! 3 1W8 H• •O [>\lo m \ t "-ti 
16 11l4MoOe1• 1we1•,,.oo.v ...,..1 1(,1 
16 I I t.) MoOel 100 81• COO. Re.O.• 
16 1 ' es COlot' Compu1e· .-;~ P.o 
16 '1 91 MOU"" IOI~! 1000/1100 XlO(I 
2'6 1111ie s.r.a1 10 Pat111e1Conwette• 
26 12'0I CCA 81 C.u~ l •oe RecQl'M • 
1t. •209 CCP &1 CHwne l1peRecO'Oet 
2'6 12'U Powe<" S"rQIL..... f tfte< 
;>(1 1 ~ "'"''• Gt111eP.tl'le'~2' 1 11 16 
16 1)111C1-at K.ey<:o.,.. too~ l J• 
2'6 l • 10 Mooei tOO-..OO.m C~ 

2'6 u19 •utom•1oc PQ..., s"'°'~""Qie Pr~ec10t 
2'6 U S! l'.tclfl A.u1o n«t11C Pow., S11ci/f .tte• 
2'6101 1>.M•Gll•eP.lrtel~ lf)/I 
2'6 2"2'2'fi COio<' Conipute• Diltu•e RS 211 OI" 
2'6 l()O(l; COIO!'~.,. Joo,sl>Cll~~..,,,, 
2'6 3012 C(lllOt C~• 0.lu•9 JO~\h<:~ *'"" 
2'fi JOZ• Coto' C~t M ...it• Pai. ln!etl•ce 
7'6~ CCl'OfConiput.,!rrt!ous. 
2'6311'JColo<~H.tl'Hog1'10.,.~ C> -..e 0 
16 l l lO Coooo Comoute• 1-tal1Ho9f! A.Od or> D•He 

l • t .COWi (lll'tl~ OUI S 11 .. Defter kw 
16 32 11 MoOel1000VM 2 Mono(l'MO""f! ~"Of 
2'6 3111MOiOe1 1000 1100C M 2 COIOI M Ol'l•IO< 
X J~ PC 1 C.5W"e 1t11~ac1 
26 3~ PC , C•"V<l'l9 C•" 
~~~ ~ ~S"/3~~!~,.c• 
26 J6S I PC ' CHMflfl lnl<11'1l• Cil' 
16 l6~ PC ' ' " R.tm M-OOu!e 

~ := :;,;..c:~r~~::~. 
2'6 J80S MQOel , 00 A(()u\I>~ Ca..Q!e" 

26 lt09 ~ 100 C an~~ C•:ioe 

2'6 3'1I ~ 100 $o)ft C .t••1""19 CH e 
2'6 l8t1 Mrx»t 100 Utgos Jp..wl 
1fi • 1;4 Moael 12t l 68 ln'!..-,.,.t1 I St.ttl "°''<7 0o~ llllt 
76 • tSS Mor1eO 1 / 3 ' 11 16 l~Mtl Pi oma1 1 H••a l)o\~ 


16-•1~~2/){4/1 2(1 6 ISMtl Secor'ld•rt [)r1o-e 

'6 '1 !)1 UoOel 2111/ 16 ~'""'''°"' ""'°' 16 " !»' 
16S1 11~1 XIO()v ,.- 1 MOl>Ocf>fO<">I~ 

26 S' ' 1 M<Jdei XIOO CM I CO'Ot Mon•IO• 

FURNITURE 
~ :~;: g=: ~::: 
76 1JS!I Pron1.,- ~'""° 

~ :i~ ~'!::-'s~~ 
;: ~~~~tcn:,:,;~~:.De~• St• lld 
16 l)6() P 1"'f.. ~tf()<M 


26 •-lO-l o..u•• s , 11....- 0.5" 

2t ·~ Oetu1e Prlflfe<' St¥l<l 

~ •l06 1.,..-, 1 Sl•"'CJ 

~ o orPi-ont.,- S1• r>0 

26 )l l )MoOfl!XIOO~SI• 


58'9 
1699 
101'J 

18 7 
99 

tJS 
8~ 
SI 

• ()? 
!ll9 
149 

1359 
] t]• 
382• 
461' 
}J9 
6 75 

S 1]1 
~, 

t9 
109 
8' 

m 
110 
SI 
1• 

;;>59 
169 
• 39 
H9 
12°9 

,....
.,..
.. 

...7 .. 
..., " " ,,.. 

" .,,," ., 
",, .," .,
••,, .." ., 

197..... 
,.113, 
1) ' 
" 36 
33..
•• .," ,. 

~ i 
• 2 Vi 

'~~~ 
~ ~ 
2 5 

119 3 
1211 i 
161 "' 
1n : 

76"' 

PRINTERS & ACCESSORIES ~ 
?6 11 91 GC P n5 COIO< Gt~P• nter 
2'6 11 96 GT ll6 Gt~oe1 P•d 
26 t l)'> [>MP 1101Xk;P${)\,•' MOOoe P. "'1•r 
16 1761 lP 10 l~• m,,I M•l• 1 P,,n N!<' 
26 12'68 CG"' no CO'OI' ' "".Ill p..,,,~ 
26 12'69PTC 64 60, '°''"1"" COi"!•~ ~9vt'"" I 
l1> 11700WP ) 10 •..k~Ol t'f"'"-' P'...,te< 
2'6 111 t ()VP I 10 ~~ h>Ole Mode Ptlf'!e-' 
16 12 11 [)MP 2' 10QP 160ce>t ~1 Mo6e P.lflte< 
16 in s tRP 100 Pr "'let 
2'6 t2 760M l> tQsC~oP+..,111• 
76 1'}7 1 ()t.tP • lO "tot SoC~ Pj n1..-
16 !U S DWP 220 Rept.tc..,,...,.,, ' Of OWP 1 10 
16 111' Qt.I P 1100 M>gn SPff(I M.ttr .o Pt1N•· 
16 111(1 OJ,,I P 130 100r;p-. T • o()loe Moo.t P.,.r1•• 
26 IU I S. 0..ect'°".i h liCfO! too QMP 2100 
~ 1U) 8 l· 0"Kl>Ol".ll f•K!OI' l()f OWP 2' 10 
2'6 1... B< - 0<•.ChO"~ f •K lot lo< QWP 22'0 
2'6 1'<1 1 9 , 0...Cl.ot'lll h l<'.IQI IOf O••S'(A ~• II 
16 1u1 Snqie 81n 5,....,, rMISI• to• Ooi's ' ...r1H1 .1 
16 1•ss "-<:OU$1ic eo~., 
16 U59 8< 0.•Kl.ooal Tt.ctO< IO< [)"" P-• 10 
16 U OI ~ I J • 1• P P •ol\le • Caoie 
~ l•OI AS211C C.oi.e 
1fi 1'09~ IOOP...ite- CI Olf' 
1'6 .uo1~ 1 1111 6 lOOO p, ,,.,, @'f c..1ow­
2'6 U 90 10 AS '3X: C.1~ 
16 U 9 1 ;>5 RS llX: C1Dle 
16 U92' ~ AS ?)2C Citble 
?6 U 93 100 RS 232'C C.1t:11e 
26 u9S AS 1)1(.. C1i,,,. r •i.n<Jfl· 
f'6 I •96 RS 2l2C Null ..,.~ • o .al)lll"• 
16 U96 SWJ02Pat •1~• 1'1 nff:fS"' 1~ 

1r~o...\1POM1'°" t>l.l'l0t11y 
26 ' ' 99 S w JOJ AS 132C s..i.ctO" s ...·1a"-°""" 'l PO\l''()r)bvlOl'I ,
16 15~1 P'C l P. m• • 
~}6())~'}01,..~pr 
16 J.6S2PC • p ,,.,,.., 

1oe 
90 

16<J 
I S 

S09 
112 

1210 
22'> 

1270 
2ss 
,59 
16) 
509 

U lt 
2'91 
'02 
,09 
lC)1 
181 
612 
339 
6) 
2'9 
T6 
') 
l9 
25 
) ) 
• 6 
16 
1 • 
1) 

102 
!it 

1}! 
St 
' 02 
• S 
641 

C.ITOH 
GX 100 Gorill184'NNI Sei• orParM!tt SOct>s 1)9 
ProW•• J< t OScos 'WlO r ..c:t/T•K Pa•.t~1 2''9 
1~20"°""' ~~I t8M c.omp.1lble S 199) 
ts100Pt t20c-s>t f uct'°"{l'r.clOI Pa<.-11e1 10M CO"'O 'l99 
l~ IOS[P Hot Doi 110c1>s NLO IBM Cr.IPl"<l l99 
es 10CEP 1 COK>fs 180cos 18U Gl- P'l'CS • 99 
IS~ ,,,O«w•....- 1 •20c.o-. IQt Wl(tt~pet ,...• • ~ s.is 
tS$08CO ~ n .oo... t • CIO'I Sflloa! on1.,1.tce 299 
IS~P , CQl()fS 180cpt Re.i r n t & W>Oe 69S 
l)_S()S{P · IBM Gt• phocs l lOc:pt NLO 599 
r 10 -10 St• """lfel' ~o..,, ,...,..._ m 
r 10 'JS Pf"""'"'"" Slc.P$ 0.ti\ ywf'IMI r ASl 999 
r 10 8o O«ec:non.tl l• liCIO< """'1 PIHi'< CoV<9f 1'9 
r10 t 1eet•i<:5't'ogle 8insr.ntf-ff0ef 1ns1 ~~eo 11S 
•10 Mec:"~.tl ~8"' StifflF..ott 1'9i 
1• L0 14pon 0ot .,._.ttr•• 20Q(;P\ 1 COIOI\ 360c>PI 999 
....... n1we OU1.I CO"f'*'S IOI most twef) P' ,..., - 5ef Be ""' to 
O'<H'<~ "' 'tn'tOVf ..... Pf"'* 10 "-MO lf""'•roe"" 

CABLES 
We~·"°'"'· I 9'••1 numo. ot o.tt........! c •Dll n M to\Ol'flS 

IOCOl"f'llCl 'fOOSl.ln yl'f'l""C)IO.tt1"""""9 elM C•M VS*tt"IYW~ 

C•toc ~ '#eptoo.Ol'r ~... ll Otl""' ,,..._. All •t O<~I 


P'W::•S o!COl.ll SI 

SUPPLIES 
S 1S S SOO Oill\"19$ Pa<;\ ol 10 1 Ye.., C....•ar tH $ u 
5 2S 0S000oSU1'tn P;Klo ot 10 1 Year Gu.ifanlff • I I 
8 SSDO O.V.el'tft Pac.,ot 10 1 Te•G~....-t" 19 
t 0500 0.PI M' Pk• ot 10 1 Te.tr Gu.11 ....... 3" 

s zsrl!(K.or'l ~, 150.sa.s 16 
8 S •l1T r.c10t '""""")()l[i2tOO 'Sr>fft~ 2'6 
U 1 II fl,t(:l()f Par(:ie< 2()lo 2900Sheel\ )5 
s;>s or t .._1<:1 C1ea1W19 .11 •1 s 

RIBBONS 
wt f\.lw• ""'°'. •<FOOOS lh¥o you 00 W•f 100 I0\"'1~ l)PI\ 10 I s! 
,,..-• AOO""tl'l'llO '(Oul Ol'Glel"O* Tf\eyfl~ IOO 

11111111111111111 
MONTEZUMA'S REVENGE 

MODEL 3 UPGRADE 
112K + CP/M -+ SOCOWMN 

Tf'li• ""°""' Motil• on.,. th• deel of •"'-' r••'· TN 

==::.~on:c:=.~:=,.c.":.~= 
K*11 end..._..,...... of IN Cfl'/M 2.2 operetlng 
,,..... _..,llKTM. ...IOa2•eftdM111...odee 
.,........_... ''Offt n11001 Md IAltC. "•"• 9ftd 
_.... ti diiftef'9f'lf.... fonMtl (t(erpro. o.borMI. etc). 
Atollll of112't ..blll. 'Theean4U:llUtllc.IMMt 
up es • RAM diell *°""" .......,. ,.,.,,.... lr\llt .,.. 
~-"" tf'9 ~ Cl'/111..,..... •r•*"· 
TM YID·IO COMea c ....... ~MIJ to to11ow iftMlll· 
lltiofl~•llftd°"'liiOnel~. No 
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Cas,.,~ s Chee.,S W ,,e Tra ns!t • a11a ....-e a s.o )t'lil) COO 
COO s. ""° l"'IOlOf tre-.gru 511~11$ ""-11• •tQv"t a o.tPO~•I 
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DAVES MS-DOS COLUMN I by Dave Rowell 

Bringing GW-Basic 

Up to Speed 


W hen 80 Micro techie Beve Wood­
bury converted one of this 

month's graphics programs (Sinewave. 
"Window Screen s ," p. 58. Program List­
ing l and Photo l) from Model 4 BasicG 
to Model 1000 GW-Basic. she witnessed 
a profound drop in speed. The lOOO's Ba­
sic interpreter. like a bureaucracy. is 
large, complex, and sl-o-o-w. So I wrote 
the machine-language subroutine in 
Program Listing l that speeds things up. 
Sinewave (Program Listing 2) still won't 
move on the 1000 like It does on the 4. 
but at least it's in color. 

My explorations led me to three areas 
I'd like to discuss: using the Call state­
ment, memory-mapping graphics. and 
using Debug with Basic. 

The Sinewave program displays a se­
ries of overlapping framed windows (via 
the View statement) that rise and fall sin­
usoidally and give you the illusion of 
three dimensions. The chief laggard is 
the window-clearing operation. Th e ma­
chine-language subroutine clears them 
instantly. using the X and Y coordinates 
of the upper left- and lower right-hand 
window corners passed as integer vari­
ables in the Call statement. (If you want 
to see how sluggish Model 1000 Basic 
graphics really are. replace the Call 
statement in line 110 of Listing 2 with a 
simple CLS.) 

The program runs on a 128K Tandy 
1000 even though graphics mode 6 (640 
columns by 200 rows, four colors) takes 
32K. This m ode limits it to the 1000 and 
PCjr. You can modify Sinewave's ma­
chine-language section to run in screen 
mode 2 on an IBM or 1200. 

Basic Points 
Here's how the Model 1000 version of 

Sinewave works. The Clear statement in 
line IO limits Basic data space to 8.192 
,bytes (2000 hexadecimal [hex]). enough 
for this small program. Clear also sets 

System Requirements 

Model 1000 
128K.RAM 
GW-Basic 

Program Listing 2. Assembly-language source codefor Sinewave subroutine. 

10 CLEAR ,&H2000,,327681 : SCREEN 0 : KEY ON : KEY OFF 
15 SCREEN 6 : DEFINT I-N : I=&H2000 
20 FOR J =I TO 1+230 : READ K : POKE J,K :NEXT J 
30 C=55 ' t he lower t he number , the f l a tter 
40 J =0:Zl=5:Z2=. 9:A=l:B=l 2 
50 FOR X=A TO B STEP . 15 
60 Xl=20*X :Y=SIN(X) :Yl=ll9-C*(Y+l) 
70 IF C<0 THEN PRINT "TROUBLE C<0":END 
80 IF J >0 THEN C=C-.04 
90 I F J>0 THEN Xl=Xl +2:Yl =Yl-. 01 
100 I F Xl<0 THEN Xl=Xl* -.1 
105 IXl=Xl:IYl=Yl : IX2=Xl+Zl:IY2=Yl+Zl 

the wave 

119 VIEW(Xl,Yl)-(Xl+Zl, Yl+Zl) ,,l :CALL I(IX1 ,IY1 ,IX2,IY2)
129 ZlsZl +Z2:NEXT 
130 Z2=-Z2 : J=J+l 
149 IF J=2 THEN 169 
150 A=l2:B=23:GOTO 59 
169 IF INKEY$=" " THEN 169 
1999 DATA 235 ,le,0,0,0,0,0,0,0,0,0,e 
1010 DATA 85 ,13 9,236,6 ,191 ,2 , 32, 139,118 ,12,1 84 ,127 
1020 DATA 2,232,170,0,139,118,le,184,199,9,232,161 
1030 DATA 0 , 139,118,8,184,127,2 ,23 2,152,0,139,11 8 
1940 DATA 6 , 184,199 ,0,232 ,143,0 ,l61,2, 32 ,1 86 ,0 
1050 DATA 255 ,232,155,9 ,163,10 , 32 ,137,22,2,32,l61 
1 960 DATA 6 , 32 ,1 86, 127,0,232 ,139 , 0, l37,22 , 6 , 32 
1070 DATA 43 , 6 ,10, 32,124,193,72 ,139,240 ,161,4, 32 
1080 DATA 177 ,4, 246,241,139,216, l 38, l96 , l 52,185 ,9, 32 
1090 DATA 247 , 225,80,138,195,177,160,246,225,91,3,l95 
1100 DATA 139,216,161,8,32,43,6,4,32,l24,62,64 
1110 DATA 139 , 200,184,9,184 ,142,192,252 ,1 39 ,2 51,3,62 
1120 DATA 10,32,3,62,10,32,l61,2,32,38,33,5 
1130 DATA 71 ,71,81,139 ,206,184,0,0,2 43,171, 89 ,l61 
1140 DATA 6,32 , 38,33,5,129,195 ,9, 32 ,129 ,251,63 
1150 DATA 127,118,8,129,235,0,128,129,195,160,0,226 
1160 DATA 203,7,93,202,8,0,139,20,l31,250,0,125 
1170 DATA 3,186,0,0,59,208,l26,2,139,208,l37,21 
1180 DATA 71,71,195 , 179,8,246,243,138,204,l52,211,234 
1190 DATA 138,242,195 

End 

.c 
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ABSOLUTELY NO. 1 
Many times more systems in use 


than all others combined! 

Nine years of use and continuous development. 


Ten million returns- not a single error! 


PCTAX DOES: 

Give the serious Tax Preparer the finest, time­
tested, most sophisticated Tax Preparation 
System ever devised. 

Supplies unlimited telephone support through the 
Tax Season. 

Ships systems to your order far 1n advance of the 
Tax Season, g1v1ng you time to familiarize and 
hone your skills 

TO GET FACTUAL. Computes all tax amounts, all 
fixed & income-related hm1tat1ons Automatically 
totals W-2's, income averages, computes 
deprec1at1on, etc . etc. 

Does returns twenty times faster than anyone can 
do them manually and ten times faster (100 limes 
easier) than any other "Tax System," 100 times 
faster than sending them out to a service bureau 

PCTAX DOES NOT: 

Offer a "hot-shot amateur" or two- or three-times 
failed system. (To the shame of the software field 
and the total exasperation of accountants, there 
were over 68 of these last season.) We hate it, but 
there it is. 

Doesn't require you to buy some oddball 
"operating system." You put our disk in your 
machine and it does taxes. That's all! 

Doesn't bug you or use up disk space with 
rainbow-colored "bouncing-ball" displays We 
figure you already have a TV 

If you do income tax returns, you need PCTax, the 
truly professional, computerized income tax 
preparation system. Look into it today 

Contract Services Associates. 507 Lead, 
Kingman, Arizona 86401, (602) 753-1133. 

CONTRACT SERVICES ASSOCIATES 

For FINAL solutions 

Circle 532 on RHder Service card 



DAVE'S MS-DOS COLUMN 


Program Listing I . Sineuxwe Baste program for the Tandy l 000. 

WINDOW clear• a rectangular area of the screen (to background) 
in Ba1ic screen aode 6 (high res, 4 colors). The x and y 
coordinate• of the upper-left and lover-right corners are 
passed in the call stateaent (IXl\,IYl\,IX2\,IY2\}.

1-----------------------------------------------------------------­
code segment 

windov proc far 
public window 
aaaumoe c11code, dsrcode 
org 21HH ratart at 2111 Hex within Basie's apace 

start: 
jmp abort pastdata 

1 data 
xl dw ? 
yl dw ? 
x2 dw ? 
y2 dw ? 
leftedge dw ? 

paetdata1 
push bp 1save Basie ' s BP, then uae it to 
mov bp,ep 1point to passed variables on stack 
push es ;aegaent registers must be restored 

get variable• from stack, check bounds , and store 
mov di,offset xl 1b11 points to location of xl storage 
mov ai,[bp+l2) 1location of xl on stack 
•ov ax,639 
call bounds 
mov si,[bp+llJ 1location of yl 
mov ax, 199 
call bounds 
mov si,[bp+SJ 1location of x2 
mov az,639 
call bounds 
mov si,(bp+6J 1location of y2 
mov ax,199 
call bounds 

deteniine left and eight byte masks, store word position within 
line and count for columns in rov (-2)

11ov a:w:, xl 1get left margin for division 
llOV d:w:,lffHH 1pcemask for left edge
call wmaak 1determines mask word 
mov leftedge,ax 1numbec of word within line (1-79)
mOV xl, dx 1atore mask in zl 
mov ax,x2 1get right margin foe division 
mov dx,187fB 1pce111aak for eight edge
call w.aak 
mov x2,d:w: 1stoce mask in x2 
sub ax , leftedge 1subtract left word fco11 eight 
jl leave 1if xl>z2 then get out 
dee ax ;fudge 
mov si,ax ;si stores co!. count 

1 determine 11emocy location ot first cov (in sec tion l,2,3 or 4) and 
nu11bec ot cows 

mov ax,yl rget top y dimension 
mov cl,4 
div cl 
D\OV bx,ax 1temporary storage of results 
mov a l ,ah 
cbw ;ax has word remainder 
mov cx,2881l H 
mul ex ;ax has video block memory l ocation 
push ax 1save it 
mov al,bl 1quotient in al 
mov cl,168 
mul c l 1az has offset in video block 
pop bz 1put vid block addc in bx 
add ax,bx 1az bas start video line address 
mov bx,ax 1keep in di 
mOV ax,y2 1get lover bound 
•ub ax,yl 1subtract upper bound 
jl leave ;if yl>y2 then abort mission 
inc az ;fudge 
mov cx,ax ;use number of lines as count 

point ES t o video memory (88888) and set up loop pacaJ11etecs 
•ov ax,188HH ;start of video 11e11ory
llOV ea,ax ;es points to it 
cld ;inner loop (string move) increments 

loopl: ;outer loop - set cow1 do left edge 

IA$1lng 2 c;onttnued 

aside the 32.768 bytes of high RAM 
needed for one screen of high-resolution. 
four-color graphics. Above Basie's re­
duced work area, and below the over­
grown video RAM. Is room for the 
machine-code subroutine. even with a 
128K 1000. Changing from screen mode 
zero to 6 clears the screen rapidly. Wait­
tng for the screen to clear In mode 6 In­
duces sleep. 

The DEFINTstatement In line 15 and 
the variable assignments In line 105 en­
sure that the subroutine receives the 
window comer coordinates as Integers 
(much easier to deal with) . Line 20 
POKEs the 231 bytes of 8088 machine 
code (lines 1000-1190) Into memory. 
starting at offset 2000 hex In Basie's 
data area (protected by the Clear state­
ment). The Call stateme nt (line 110) 
sends execution to that memory offset. 
stored In variable 1. and pushes the lo­
cations of the four passed variables onto 
the stack. The Call offset must be a var­
iable. The subroutine replaces the slug­
gish CLS statement. 

You can use two methods to reserve 
memory for machine-language subrou­
tines ln Basic. You can use the /M: pa­
rameter to make space for your subrou­
tine above Basic. It's Invoked when 
loadlng Basic. and controls the size of 
Basie's data a rea-the default Is the 
maximum of 64K. Or you can use the 
Clear statement to reserve space within 
Basie's data area. There's an lmJX>rtant 
difference: a machine-language subrou­
tine loaded above Basic Isn't protected 
from a "child" process called by the Ba­
sic Shell command. If you use Shell to 
load Debug above Basic, It'll load over 
any code Basic has put there. Use both If 
you want to shrink Basie's work space 
and protect your subroutine from a child 
process. 

Subr outine Source 
I used the Tandy 2000 version of 

MASM to assemble the source code on 
my 1000 and the MS-DOS linker to cre­
ate an EXE flte. Use the MASM assembly 
listing to get the actual code for the Baste 
Data statements. You can list It In hex 
format. e.g.. &HFF. I converted hex to 
decimal for easier typing. 

When accessed by a Basic Call, your 
subroutine should first set up the BP reg­
ister to JX>lnt to the passed variable lo­
cations on the stack. The Basic manual 
explains thts process. Re member that 
the values stored on the stackarc not the 
variables themselves. but the.Lr offset In 
Baslc"s data segment. The locations are 
on the stack last In/first out, but above 
the 4-byte return address and the 2-byte 
BP register you 've pushed onto the 
stack. The far return that ends the sub­
routine must throw off the number of 

Contin ued on p . 98 
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Circle 363 on RNde< Sefvice card. 

Check it Out! I/ 


PERIPHERALS ,,,, 
64K Chips . ........... . ..90 
256K Chips . .. ......... 3.95 
128K Piggy Back Chips . . 4.95 

(At Compatible) 
IBM Color Card .. .... . 125.00 
Bulk Diskettes 

10 Pack of Diskettes ... 8.00 
2 Drive Cables . . .. ..... 19.00 
IBM Multi Function Cards 

(Clock, Serial, Parrallel, 
Calendar, Memory 
Expansion to384K) .. 150.00 

TANDY 
1000 
w/10 mag 

HARD DISK 

$1299.00 

THIS MONTH'S 

SPECIAL 


10 MEG HARD DISK 
& CONTROLLER 

$485.00 

DRIVES ,,,, 

TEAC 

Fosse BARE 

40TRR DSDD 


$90.00! ! 
TEAC FD55F Bare 

DSDDBOTRK . .. ... 135.00 
Drives w/case & 

Power Supply .... add 45.00 
Dual Case .. ..... .. add 50.00 

ONE YEAR WARRANTY 

MODEMS,,,, 
Hayes 300 Baud ... . .. 175.00 

Hayes 1200 Baud .. ...375.00 

Express 1200 Anchor . . 339.00 


RS232 Cable .. 14.00 


Hayes 1200B . ........ 375.00 
Maxell 1200B . ... ..... 325.00 
IBM RS232 Card ....... 79.00 

PRINTERS .,­
Star SG10 ... . ...... . . 239.00 
Star SG 15 .. . ........ . 425.00 
Epson LXBO .. . .......239.00 
Epson FX85 ........ . . 385.00 
Epson FX185 ...... ... 525.00 
Epson RX100 ......... 399.00 
Printer Cable (TASSO) ... 21 .00 
IBM Printer Cable ... . .. 15.00 

IBM 
PCXT w/2 Drives 

258K . . ........ $1749.00 
IBM PCXT w/2 Drives 

258K & 10 mag 
Hard Disk .. . .. .$2395.00 

CALL FOR DEALER INQUIRIES 
INVITED 

FREE SHIPPING 
IN THE USA (MlCom) 


TO ORDER CALL OR WRITE: 

P.O. BOX 397 • FARMINGTON HILLS, Ml 48024 • (313) 483-2080 

• Prices Subject to Change 
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Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 

Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 

so MEGA HOLIDAYSPECIAL CALLUS! 
Super Sale on New Hard Drives 

Introducing 

MEGADISK™ 
Winchester Hard Drive Ready to 
run on the TRS 80 Model l/Il l/IY/ 4P, 
Color Computer, 1.8.M.-PC, Max/ 80. 
Software Drivers: LDOS, NEW DOS/ 80, 
DOSPWS, TRSDOS 6.x 

Fully Warranteed *Montezuma Micro CP/ M available 

DRIVE A HARD BARGAINTM starting at $499.95 

MEGAPLEX your Megadisk for $499.95 
Use up to 10 computers, multiplexed with 1 megadisk 

For the TRS-80 models I, III, IV, 4P and Max/80 

Call Toll Free Ordering 1-800-343-8841 

$269.95 SPECIAL 
Disk Drive Upgrade Kit 
for Model III/ IV easy to in tall 
system - no soldering. 
Complete with controller, towers, 
power supply, 1 disk drive, cables, 
and easy to follow instructions. 
Starting at $269.95 

econd Drive $89.95 
CANADIAN CUSTOMERS PLEASE CALL 514-383-5293 

so 1~5 SOFTWARE SUPPORT, INC 
I Edgell Road, Framingham, MA 01701 (617) 872-9090 Telcx-383425 

Hours: Mon. thru Fri. 9:30 am 10 5:30 pm (l:.S.I.) Sat. 10 am 10 3:30 pm 
ERVICE POLICY ­ Our Profe ional Technical Staff ls Available To Assist You Monday Through aturday. 

WARRANTIES - Up To One Full Year Parts And Labor. Floppy Disk Drive Power upplies ­ Five (S) Years. 
SERVICE ­ 24 Hour Turn-A-Round On All In- tock Part . Dealer lnquirie Invited. Call 617-872-9090 

~ 1=~~i;gal~~~rlnh~~:~~~· To)) Free 1-800-343-8841 ' 01 ~pon~b~ .forT~poR~Ph~1 ~-rro". 
• Prl<'n Mnd '>p«tfoaiho n, \la) (. l12ngt

Ca h Discount Prices Please Call For Our Latest Price Savin S eciali.. \\11hou1 '"•ke. 
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Prices Change 
Every Day. 
Please Call 

1-800-343-8841 

Prices Change 
Every Day. 
Please Call 

1-800-343-8841 
For Lower Prices. 	 For Lower Prices. 

1>1-. \I U~ 1'\Ql llUL.., I'\\ 11 U> 

MEGADISI(™ HARD DISK DRIVE SYSTEMS 	 10LL FREE ORDERING 1-800-343-8841 
For the {IBM/PC, landy 1000, TRS/ IO Moclds l/Ill/ IV/ 4P, Compaq, Tuva, PC Workalikcs, Color Co•pultt5, Heath/ Zenith, Max/80 

Complctc with Hardware, Cables, Software and Quikfit lnstaUation 
S Megabytes Internal Mount IBM/ PC ............. "IJii"...... . ...... ... . .. ... . .. . . . .... ..... . .. ... . . . .. . .. sWthta at S 279.95 

10 Mepby1a ..terul Mout IBM/Tandy UIOO ...••• YF•Q\Ji~f · ...... . ......... . . . . . .......... . ... .... ... . . sUrtiaa at 
20 Megabytes Internal Mount IBM/Tundy 1000 . . . . . . . . . . . ~: . Af,,. ........ . . ... ... .. . . ... . .... .. .. .. .. .. llAltiaa at 
s Megabytes External System ....... . . ... . . . . . ............. -~ . •·w.tJW··I· :.;..: ... ... . . . .. . . . . .. .. .. .. .. .. . swtlaa at 

10 Megabytes External System .......... . .. . . . . . . . . .... . . ..... . . ........ . ·&..aW··ft . ........ . . . .. . . . . ... stattiaa at 
20 Megabytes External System ........................... . ...... . .. . . . . . . ......... . r.fll'ft..lt'!t.. . . . . . . . . . . swtiaa at 

439.95 
5'19.95 
499.95 
749.95 
899.95 

Tupc Backup System - Internal Or External (IBM/ PC) ........... . ... .. ..... . . . . . . . ... .. .~e"• . . .. ... .... startiaa at 449.95 

DOS Systnu AYdable: { IBM/ Heath - DOS, 1.0, 2.0, 2.1, 3.0, o r later 
TRS/80-LOOS, TRSOOS 6.x, Newdos/80, Dosplus, C P/ M, COCO DOS, Max/80 LOOS. OS9 

FULLY WARRA NTIED - PARTS A ND LABOR - 24 HOUR SERVICE - CALL TOLL FREE - 1-800-343-8841 

fWPl'Y DIS!( DRIVES. POWEil surruES AND CA•IN£JS 
Our Disk DriYCS arc UL al>PfO"td - O ur Floppy DriV< Cabin<ts and Pow<r Supplin 
arc Undtrwri1<n Laboratory Listed and have passed th< r.-quircd Fcd<ral 
Communications Pan 15 Section 8-EMl/RFI tnu. 
__., ..... - drl- .. - ,.. - ,.na lllMI ,....... -...., ... floppy ­
drl.. - ..,,... ii n.. m ,..n. ........, or ..... ef ......aly OttYitt .. ~ ­............-.a•-*I......._ ..,,... 

f all Hclpl - T-• 

100.1 	 Sinai< Sided 40 tk Batt . . . . . . . . . . . . . . . . • • • . . . .. .... . .. .... . S 99.95 
In Cas< with Power Supply .. .. .. .. • . . • .. .. .. .. . .. ... ... . 1)9.95 
Dual on.., in O t>t Cabinet .. . . . . . . .. . • • .. . . . .. . . . . . . . . . . . . 219.95 

100·2 Dual Sided 40 lk Bart . . . . . . . • • • . . • • . . . . . . . • . ... ..... .. 109.95 
In c... wi1h "'-t Supply . . . . • • • .. . . • . . • • • .. . . . . . . • • . . 149.95 
Dual Drives in One Cabinet .. . . .. . . . . • • . . . . . ...••••. • •.. . .. . 259.95 

Half Hlall Drl- - T~ 
Sinai< Sided 40 1k Batt .. . . . . . . . .. . . . • . . . . . . 79.9S 
In Cast wi1h l'Ower Supply . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 119.95 
Dual Drives in One Cabin<1 .... .......... . .. .... .... ..... . ... 209.95 
Dual 51*4 40 lk ..... . . . . . . . . . . . . . . . • • • . . . . . . . . . • • • . . . . . . . . . . . 109.15 
lo C.. witll r-r S.""y ..... ... . , .. .. .. ... .. .. ..... .. .. . . . .. 14'.'5 
Dul Drl... la 0.. ~ .. .. .. . . ... .... .. . .. .... . . .... . ... . . 25t.9S 

A~-.. 1)1111 Drl­
)5/~ Tradl in Cast wi1 h Cabl< and Sor1..= . . . . . . . . ... 129.9S 

c--- 1)1111 Drl... . . . . . . . . . . . .... 236.95 
Powtr Supplits and Cabinets 5 ~ • and Hard Dn Y< S)'Jtmu . SlUt'"' ill 42..00 

COLOtl COMPUTER Dl5" DRIVE SYSTEMS AND ADD IN PRODUCTS 
40 Track Single H<&d on.-. with Case. Powtr Supply, Cabl< S 

Con1r0Uer. lns1ruc1fon Bookl<t. Oisuuts ....... .. ... S~\~I . . Sl\9.9? 
~-c wuh Dual Drivn 1n Ont cab1M'l • . . . • • • • • • . . . • Ga\ ~"" 

40 Trac:ll Dal lied wlm C- Pvwtr S.,,iy, CMk,c--.. ·--- .... Dlolidtn .... . .. . . .... ..... . ..... ...... 259.95 
A- - o..i Drl... ,. 0.. c- .. ... . ... .. .. . ... ... ... .... .... J7'.9S 

Dual DOS Swi1c.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . 29.95 
With Sttond DOS SyU<Tn - JOOS. RSOOS. and Booklt1 . . • . ... . 69.95 

MODEMS 
Volk•mod<m JOO Baud .. .. .. .. . . .. ... .. .. .. . .. . . .... . s 69.95 
Sianalman Mark X Autodial .. . . . ....... . . . . . . 12).95 

Mark XII 1200/ lOO Baud Alllodial .. ....... .. .... 284.95 

ALL IN.sroc:k ITEMS SHIPPED WTIHIN :W HOURS. SAME MYSHIPPING 

PROVIDF.D BY llEQllfST WITHOUT ANY EXTRA HANDLING CHARGES. 


•••••••••••• MEGADISK SPECIAL •••••• ••••• • 

Megaplex your Mepdbk. Ux up to 10 TRS-IO Modd I, llJ, IV, 4P, 
Max/ 80 compultt!i with one hard disk. Prices Slarting at $499.95 

ISM • PC/XT WOUALIU: 

Al of .., compoMOn-. I - -lln-..S, MH. -- edop4tt, ,., ­
,ri.1cr port. l lt ..... - ....,. ,_ loflwwe, ---· lftlal port. .................. 
- .. wllll - ,.......,. 
/ PC. 2 Floppy Dri•n - Monochrome Monuor. MS.DOS . . . Sl.299.00 
5m<11/ XT1ra · I Floppy 0.-iY< · Monochrome Monitor. MS-DOS . . . . . Sl.599.00 
IOmcs/ XTtra . I Floppy Drive · Monochrom< Mo nilor. MS-DOS . . . . . 1.799.00 
20mcs/ XT1ra · I Floppy DriV< - Monochrome: Moni1or. MS· DOS . . . . . 1,995.00 
lnlcrnal lapc Backup For Any Of Abovt sy,.<ms Add . . . . . . . . . . . • • • ~9.95 
Color for above systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S00.00 

PRINTDlS 
Doc Matnx 

Ciuun S Call 
w Micronic:s - S.G. Series S11r11n1 a1 S259.95 

Panasonic 1090 . . . 249.9S 
Daisy Wh<d 

Si lV<T Rttd 440 80 Column 12 CPS Jl5.95 
550 ll2 Column 19 C PS . . ............ . 4)9.95 
770 ll2 Column 16 CPS . . . . . . . . . . . . . . . 895.00 

Olympia ll2 Column 14 CPS wi1h Form and Traelor Fttd )99.95 
Appk/ frankl in Printrr Interface w/ Graphia and Cable ..... 805 
Prinlrr Cabla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . starling at 19.95 
Print<r Paper - Micropcrr Eda< 1000 Sheet• 16.9S 

El.EC.IRICA L 
Sura• PnKecton ­ Linc Fih<rs - SL Wabcr - 6 Outlets wi1h Swuch s )9.9 5 
Unin1crrup1abl< "'-t Supplies . . . .... . . . ... . . )99.95 

MISCEU.ANEOUS 
Dlsliotln 19 It Plocll .. . .... ...... .. . ...... .. .. . ... . .. .... . . . . from S 9.95 
1Woprin1 Swilchts . . . . . . . . . . . . . . . . . . . . . . fro m 99.9 5 
Disk DriV< Cablos . . . . . . . . . . . . • • . ... •...• ... from 16.00 
Maintmana: ClcaniQ& Kiu 12.00 
Parallel Prin t<r Buff= 8K 149 .95 

Floppy Di•k DriY< Cables 
I Ori~ .. ........ .. 16.00 
2 Drives . 18.95 
Ha 1h/Z<nith 2 on,~ Cables - ht<ldcd 24.95 

.~s SOFTWARE SUPPORT, INC: 

1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. thru Fri. 9:30 am to S:JO pm (E.S.T.) Sat. 10 am to 3:30 pm 

SERVICE POLICY - Our Profmonal Technical Staff Is Available To Assist You Monday Through Saturday. 

WARRANTIES - Up To One Full Year Parts And Labor. Floppy Disk Drive Power Supplies - Five (S) Years. 


SERVICE - 24 Hour Tum-A-Round On All In-Stock Parts. Dealer ln~uiries Invited. Call 617-872-9090 


~=i~g~!~r1:i:':J: Toll Free 1-800-343-8841 srn Atsp.-~i..ro. T, pt~,.ph~1 •:rro~ 

• • 	 Prlcts and Sptt1fle1tions M1) Chan11•

Cash Discount Prices Please Call For Our Latest Pnce Sa\'mg Specials. Wllhoa1 1'otn 
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DAVE'S MS.DOS COLUMN 


Ustlng 2 ronflnued 

mOV di,bx 1start of row 

add di,leftedge ;start in row in words, but 

aod di,leftedge ;must be in bytes 

mov ax,xl ; get lef tmask 

a nd es : [di) ,ax ;~p . left edge of row 

inc di ;po int t o next column 

i nc di ;which is next word 


inner l oop - pr i nt r ow (cente r by tes i f any) 

push ex ;save outer l oop counte r 

mov cx,si ;numbe r of inner columns 

mov ax,e ;things will be black 


rep 	 stosw ;shove those words 

pop ex 1recovef outer l oop counter 


1 display right byte (leave outs ide of r ectangle untouched ) 

mov a x, x2 1get .right mask 

a nd es : [di ) ,ax ;do right edge 


adjust f o r next r ow 
add bx , 281l8H ;point t o next vide o block 
cmp bx, 7f3fH : is it above video memory 
jbe continue 1if not then cont , 
sub bx,81l88H 1if yes then put it in lowe r block 
add bx,168 ;and point to nex t row 

continue : 

loop loopl 


leave : 

pop es 1restore registers for Basic 

pop bp 

ret 8 ;di scard 4 passed wo rds and r eturn (far) 


window e ndp .·--·---------­
1 near s ubroutine t o check bounds of passed variable and store it 

bounds proc near 

llOV dx, (Bi ) 1si points to Basic variable 

cmp dx,8 1is variable greater than 8? 

j ge pos 

mOV dx,8 ;if not, than mak e it 8 


pos: 	cmp dx,ax ;does variable exceed limit? 

j le l ess 

niov dx,ax ;if g reater than set at limit 


l ess: 

mov [di ) ,dx ; store variable 

inc di 1point to next storage ar ea 

inc di 

ret 


bounds endp
1-----------­
; near subr outine to determine mask word for left or right edge 

wma s k proc near 1premask i n dx, x-coord. in ax 

mov bl,8 

div bl ; divide x-coord. by 8 

mov cl,ah ;put remainder in counte r 

cbw ; ax has quotient (word in line ) 

snr dx,cl 1right byte of ax is mask 

mov dh , dl 1both bytes of mask are the same 

ret 


wmask endp
1-----------­
code 	ends 


end s tart 


End 

bytes used to pass the variable loca­
tlons- RET 8 In this case- or your com ­
puter will hang up. 

Storing data in the subroutine code. 
as I h ave. c rea tes complications. The 
machine-language Instructions are a ll 
position-Indepe ndent: the data is not. 
The ORG 2000H directive provides tha t 
data offsets correspond to where they·re 
POKEd in Basie's da ta segment (starting 
at 2000 hex). When the m achine code 
requests the word stored at offset 2002 
hex, It'll be there. 

I a lso put OS in the Assume direc­
tive so the assembler doesn't add a 
CS : prefix to every data refe rence be­

cause an extra byte for each reference 
adds up. The first Jump instruction 
(past the data) just makes It easier to call 
the subroutine: the first lnstructlpn is 
the entry point. 1 could have put the data 
at the end. 

The lnterfacjng approach I took. stor­
ing the subroutine In Basie's data area. 
Is the most Oex:ible when you want to 
run a program on differently configured 
machines. Because the subroutine's load­
ed relative to Basie's data area. It Isn't set 
at any specific m emory location. If you 
use only one memory configuration. and 
know where Basic loads (see below). you 
can put your code at a specific memory 

location above Basic by POKEing data in 
a loop. or by BLOADlng a binary file. In 
either case, you must first change the CS 
register (with DEF SEGI to point to the 
desired memory location . Remember 
that the value In a DEF SEG statement 
Is a segment address. i.e.. the ac tual ad ­
dress divided by 16. 

If you load your s ubroutine at a set 
address. and have a data area in your 
subroutine. you can usually save some 
bytes by using OS to reference the data 
locations. As In Listing I. Include OS In 
the Assume directive so t11e assembler 
doesn't add a CS: override to eac h refer­
ence. Because you're not using Basie's 
data area In this case. you must load the 
OS register with the contents ofCS (afte r 
saving OS. of course). But remember 41at 
the variable location offsets passed In the 
stack are In Basie's data segment. You can 
use an ES override prefix to get these val­
ues after loading ES with the Basic data 
segment. You must restore all segment 
registers other than CS before return. 

Beware of the Tandy l 000 Basic man­
ual on this point. It's s prinkled with 
statements that DEF SEG alters the OS 
register. This just Isn't true: only the CS 
register changes. If you disregard this 
rather fundamental e rror and consult 
the IBM manual. the Tandy manual Is 
quite helpful. 

Memory Mapped 
I used direct video m emory address­

ing to clear the desired screen area. BIOS 
calls that set phels. though easie r to 
code, aren ' t fast enough. The s c reen 
modes and addressing are exactly like 
the PCjr's. Location of video memory In 
RAM depends on m emory size . but you 
can always address It through a 32K 
window beginning at memory location 
88000 hex (segment 8800). You pay no 
time penalty for addressing video mem ­
ory through this window. and it's always 
at the same location. I used the String 
Store command (STOSW) to move zeros 
quickly to areas ofvideo memory. black­
ing them out. Therefore. I set the desti­
nation segm ent register (ES) to B800 
hex. the video window. 

I chose the most complicated graph­
ics mode t

0

0 get high-resolution and 
color. too. It takes 2 bits per pixel to code 
for four colors. but the two pixels are In 
different bytes of video RAM. Every 2 
consecutive bytes code for eight pixels 
with corresponding bits in the 2 bytes 
coding the color ofone pixel. 

If the left-most bit (7) of hex bytes 
8800:0000 and 0001 Is set. the pl.xel In 
the upper left screen com er is white (de­
fault palette). If both bits are zero. the 
upper left pixel Is black . Combinations 
of set and unset bits produce cyan and 
magenta pixels. Bit 6 of those 2 bytes 
codes for the next pixel in the top row. 
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Includes RAMdisk Software at No Extra Cost ... 

EXPAND THE TANDY 2000® 
TO 

BSBK 

OF aoe ADDR•..A•Lm RAM 

Add 640K of Extemel RAM Memory to TANDY 2000'5* 
256K of Internal RAM Memory tor a total of 8961< of OOS AIJ­
dnleuble RAM. 

• U98s only one (1) External Memory Card Slot 
• RAMdisk Software is included with the price. 

$495.00 tor a 640K by1ea of External
cost: RAM Memory Board <Includes RAMdisk 

Software) 

Call about OUT Trade-In Exchenge option 

I you elreedy U$8 Tend('s 1281< EXlflnllM 

Memory Bollrd. 


for ordering (509) 627-5291 
end information cell: Hours 9:00-5:00 PST 

We accept Check, MO. Visa, Mastercard
terms: Add 1.3% sa1e1 iax in wasti. 

Add~. S5 loreign. 

ENVISION DEBIGNB 
1909 ORCHARD WAY• RICHLAND. WASHINGTON 993l52 

Circle 152 on Reedef SeMce car<!. 

NEW PRINTERS ADDED! FIND YOURS BELOW. RIBBON SALE EXACT REPLACEMENTS 
Gooa Th•S M onth 

PRINTER RIBBON NEW CARTRIDGES RELOADS INSERTS EZ·LOAD­
MAKE M00El NUMBER SIZE From 1n~ vauou~ You SEND your used OHOP I N NOWI N0t~(i• 

Corltact us 1r YOU' pr1n1e1 is Ito<. hf"<; 
l'nctnulcK:lutrfS OI m.;de C ARTRIDGES to us WE EU CI PE PLACEW[NIS 

no1 hsteo We nave ~.nv mote 1n s1oc i.. 

'" 
'"our o • n snop DUI OURNEW INS£RlS m.KJP l'l >t.H Q A n ~no 

Vie can pro~bfy RELOAD your o~ Ut1rt09es V~tOS 'lea<h' 10 v~t 
'" 1'1ienl Ci?troelQ~ N O T rnc.100""1 

BASE 2. DIP 11-82·84-a5. MPI 88·99-GX , ,, . 20 $20/2 $5716 $ 108/12 $711 S6 e• 2 Of m<He $1513 $54112 $218172 

C ITOH Prowrit•r 1550-1510, NEC 8023-8025. APPLE DMP·IMAGEW 11'2 . 11 $1 512 $4216 s 7811 2 $711 $6 .. 2 0t mOfe $1 513 $54112 $218172 

C ITOH STARWRITER F·10..0) Carbon Film Black 5116. 130 $1113 $60/12 $342172 S5oa 3· 11 S4 •• 12 0t more $2416 $42112 $234172 
DIABLO HYTYPE II Fabric Black 

_... .~ 
$1112 $5116 s 96112 $811 S7 oa 2 Of fne>fe $2113 $71112 $432172t1·t t 1 t1 

RADIO SHACK-TOSHIBA·COMMODORE·PANASONIC·RICOH 
Cart>on Film · DWP 21 0 (Hyty1>9 U> Black (1445) S/16 I 14S $1813 $60/12 $342172 S5 oa3· 11 $4 •• 12 Of tnOfe $2416 $42112 $234172 

OW II, DWP 410.510, RICOH 1200.1300--1500 Black (1419) 11•. 1•s $1813 $60/1 2 $342172 S5oa 3-1 1 S4ea120fmo't $2416 $42112 $234172 
Red . GrHn. Blu.. Brown Colors (1 419) ,,.. . 130 $ 2113 $72112 $414172 S6oa3·11 S5oa 120<mof0 $30/6 $54112 $234172 

Fabric (long Lil•). DWP 210 (Hytype II) Black (1451) 111.. u $1812 $5118 s 96112 $811 S7oa 20f mot• $2113 $78112 $432172 
OW II. DWP 410.510, RICOH 1200·1300·1500 Black (1449) "'°' fl ~ $1812 $5116 s 96112 $811 S7 oa 20fmort $2113 $78112 $432172U•1H 

DMP· 100, LP VII, COMMODORE 1525. GORILLA BANANA (1424) Inker Loop $1812 $5116 s 96112 ·· ········································· .......................................... 
DMP·200. 120, (430 lnHr11 l R• loads Only) (1296) (1413) 112 1 20 $20/2 $5716 $108/12 $711 S7u 2 Of mOft $1 513 $5411 2 $288172 
DMP·400·420. LP Vl·Vlll , PANASONIC KXP·130 · 1093 (1418) 5116 .. ,. $1512 $4216 s 71112 $711 S6 u 2 Of mOfe $1 513 $54112 $288172 
DMP·500 (1 412) 112. 20 $2212 $6316 $120/12 $711 S6u 2 Of mot't $1 513 $54112 $288172 
DMP·2 100, TOSHIBA P1340· 1350· 1351·351 (1442) 112. 20 $1512 $4216 s 71112 $711 S6oa 2 Of more $1513 $54112 $288172 
LP+ll·IV. CENTRONICS 730-737.739.779 (Zip Pack) ( 1413) 9115 . 15 ········································· ..............•............................ $ 1213 $45112 $252172 
LPlll·V (1414) 112 • tS $1512 $4216 s 71112 $711 S6oa 2 Of moft $1 513 $5411 2 $218172 

EPSON LO 1500 112 1 UI $20/2 $5718 $108/12 $711 S6 oa 2 Of mof• $1 513 $5411 2 5288172 
MX·FX·RX 70.80. IBM PC (Standard Paper) LX80 C5111• n 1'2• 20 $1412 $3616 s 66112 $711 S6oa 2 Of mOf• $1513 $5411 2 $211172 
M X·FX·RX 100. IBM PC (W id• Paper) 112. )() $1812 $5116 s 96112 $111 s1 •• 20< more $1813 $66112 $360172 

NEC Spi nw rlter·Carbon Film ·2000·3500 CAeloads I CCOMPCO OnlyJ Sl11 a U.S $2113 $78112 $450/72 ss .. 3-11 $4 •• 12 o• more $ 2416 $42112 S2:Ml72 
.5500.7700 (Con "-k>ocl MoSI Typos) 11• I t•S $1813 S60l12 $342172 S5 oa3-11 S4 H 12 Of mOft $2416 $42112 $234172 

. fabric ·200().3500 !Con II-Alll 112 I 14 $1112 $51/8 s 96112 $811 $7 oa 2 Of m0<t $1513 $54112 $288172 
·5500-7700 !Con Reload AIQ 1'2 • 13 $1512 $4218 s 78112 $811 S7ea 2 CNrnot't $1513 $54112 $288172 

Pinwriter P1 ·P2 u2 . 20 $2512 $6916 \ $126112 $711 S6 •• 2 or more $1 513 $54112 $288172 
P3 tt2 . 27 $30/2 $&416 $158112 $811 S7 ea 201more $1813 $66112 $360/72 

OKIDATA Pacemarll 2350-2410 Black 112. 100 $32 ..ch $20l1 $18 .. 2 Of ....... $3613 $132112 $720/72 
MicroliM 112·192·193 ln&tfl ­ $20/2 $57/8 $108/12 

ML·I0-82·13-92·93 1Coll l0< Ml ­ 14 P"cH} ,,,.,. $2118 $38112 $191172 SENO CHECK. MONEY OllOER. DA C 0 0 TO 

MANNESMAN·TALLY MT·160 tmma 11 $1912 $5416 $1 02112 z BCCOMPCO •MT-180 tmm • 13 $20/2 $5716 $ 108112 
·Spir i t 80 (SP80) COMMODORE 1526 1Mu1to11ri••> $1612 $4516 s 114112 800 South 17 Box 246

112 a JS 
Summersvi lle. MO 65571 • (417) 932·4196 

PANASONIC KXP·1090·109M092 ln&••l ­ 520/2 $5716 $108/12 WE PA YUPS GROUND SHIPPING on PREPAID ORDERS 

BROTHER HR·15·25·35 ) C1rbon Film tMu1t l1tt1k1 or Cou1ct1bl•J 5116 . 12 $11/3 $60/12 $342172 
PLEASE INCLUDE STREEI ADDRESS lo• UPS DELIVERY 

FOREIGN ADO 1 ~• , U 5 FUNDS 
COMREX DX·15. II Fabric CCall for Comrea 420 P1ices1 Sl11 a 17 $1512 54216 s 71112 MISSOURI RESIOENIS •oo~·. SALES I Al 
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Circle 437 on Reader S..Vlce card. Circle 352 on Reader Service card. 

FOOTBALL 
36 Off. Plays 
27 Def. Plays 
Large Manual 
Save Teams 
Create Teams 
Control Game Time 
TRS-80 IIl/4 
Uses 48K 2 Disk Drives -­
MUCH MORE! 
$34.95 + shipping 

1a:~;;u~1 ~t~c:i~::i:. PA 19362 
24 hr. phone (2 l!S) 932-5395 

HIGBLIGHTS from PORTABLE SOFTWARJt INC. PUBLIC DO­
MAIN Ortglnal assembly tang. routines to study·lnclude In BASIC 
progs. Also Machine tang. communication prog. Progs. FREE. Service 
charge 1 10 .00 + ship. 
EDUCATION Drtll ln a game setting for grades 3-8 
CHAIN--dr1115 chalnedartth. problems(l3+ IOl'la ?) $27.911 
FACTOR-Great PREALGEBRA drtll In number facts 827.95 
ESTIMATE-drills estimation. our weakest skill $27.95 
GAME STALAG 12-ad venture game to test your wits as you try to 
escape from WWll prison camp $22.95 
THESEPROORAMS WILL RUN ON 32K 1DISKSYSTEMS 
a.-e at leut 3 and cledaet both 25% a: ehlpptnc 

Add • 2. 75 Shlplordc1'. Send for complete cat . with over 50 gamcs/uUllUea for 
TRS UVIV 4: Osborne I I & Exec)• (TRS-80 Trademark ofl'andy Corp.I 

Circle 95 on "--' Service catd. 

LISP 

The preferred symbolic processing language 

of the Art ificial Intelligence Community 

Production
catch the next micro-waue with Production uarn plus ual"nCPU °S;:ating

Family tem System System System
UO-LISP 

MS·DOS 

PC DOS 

CPM 86 

CPM 

TRS DOS 

150" 8500 18500 
Not "just another pretty dialect" but the most 
powerful implementation of LISP available in 150" 8500 18500 

the micro market place. For the professional 
ovoJabl.- soon 

engineers, researchers, and educators, UO· 
LISP maintains the power and flexibility 
inherent in LISP while providing the expected 12500 8500 16000 
func tionality of mainframe LISP systems. ( + ) 

8()00 N/A N/A 
UO-LISP steps beyond the competition 
and provides a real source to native code For MORE DETAIL AND TO ORDER: 
compiler. Send for FREE brochures and order forms. 

NORTHWEST COMPUTER ALGORITHMS 
P.O. Box 1747, Novato, CA 94948 

415-897-1302 
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Because the 8088 CPU deals In bytes 
and words. complicated graphics In­
volves lots of bit manipulation. 

To further complicate things. the 160­
byte rows are not arranged contiguously 
In memory. The 32K video space Is di· 
vtded Into SK sections. every section 
containing every fourth screen row. but 
not the same rows as any other section . 
B800:0000-1F3F cont.a.Ins rows zero, 4 , 
8, 12. and so on through 196. The next 
section has rows 1. 5. 9. 13, and so on 
through 197. 

I used 2-byte masks to And the left 
and right edges of the window being 
cleared. Both bytes In a mask are the 
same. and zeros In the mask correspond 
to pixels to be blacked out Inside the win­
dow. The a rea In a row between the 
masked edges comprises whole words 
representing eight-pixel groups. You can 
quickly clear these by loading the corre­
sponding words with zeros via a String 
command. Most of the program deter­
mines which row to start on and how 
many rows, which word In each row Is 
the left edge and how many words to the 
right edge, and what masks to use on the 
left and right edges. 

Debugging from Basic 
Debugging Basic machine-language 

subroutines on the 1000 Isn't easy. GW­
Baslc Is an EXE file and can load a ny­
where In m em ory (but a lways In the 
same place under given conditions). You 
can find Basie's data segment from Basic 
by executin g th e fo llowing line right 
after loading It: 

PRINT 	HEX$1PEEK(&H04A6)J: HEX$1PEEK 
(&H04A5)) 

Basic w111 use the 64K area starting at 
this m em ory segment as long as you 
don't add a driver or m emory-resident 
program. With this Information you can 
determine where In memory to put a 
subroutine, or know exactly where 
yours loads If It's In Basie's data seg­
ment. You can then load Debug via the 
Shell statement and explore your sub­
routine In situ. 

I have yet to figure out how to load 
Basic from Debug and run It with a stop 
point set at a subroutine, as I can on an 
IBM. It just doesn't stop. Let me know If 
you've found a way. 

Sorry DeskMate 
DeskMate doesn't work as an all-pur­

pose text editor (I'm embarrassed to dis­
cover now). DeskMate can' t write batch 
files or source files for Microsoft's assem ­
blers a nd compilers. 

GW-Baslc Is very forgiving. however. 
and takes listings DeskMate writes. 
DeskMate requires that you end text file 
n a m es with t he DOC exten sion or It 
won't load them. 

I'll s ummarize. Des kMate text files 
are pm:e ASCII files with code 26 (lA 
hex) ending files. In true Tandy style, 
however, DeskMate 's text editor uses 
only carriage return (ASCII 13) to end 
lines. and not CR/LF (13/10) as do MS­
DOS programs. Edlin, MASM. and the 
DOS batch file processor expect l 0 to fol­
low every 13. but they'll take any char­
acter- I mean any-In Its place. If you 
write a batch file with DeskMate and 
start each line after the first with a space. 
It'll run because they assume the extra 
character Is 10. When DeskMate loads a 
text file written by Edlin (or others), It 

Circ le 134 on Reader Service card. 

Here are ITT reasons to 
buy at Elek-Tek. not to 
mention the fastest 
delivery anywhere. 

i·JfEG4' 
BERNOULLI BOX 

1. 	1O meg •12 height Drive for 
IBM·PCIXTIAT & 
compatibles . ... . .. . S 1175 

2. 20 meg 'h height Drive for 
IBM-PC/XT/AT & 
compatibles ........ . 2335 

3. Non·Bootable Interface Card 104 
4. Bootable Interface Card . 234 
5. 	10 m eg cartridges for above 

(3 pak special) .... ... . 125 

23. 	 Amclek 31QA 
Amber Mon tor . . . . . . . . S 150 

24. 	Generic Multi 
Muttitunct o" Board 64K . .. 129 

25. 	Generic Multi 314K 
Mult1•unct on Board. 384K . . 189 

:ze. 	 AST Slx PM< + 
Mcl!1\mction Board 64K . . 225 

27. 	 AST Slx Pak + <-l 
Mull lcnct1on Board. 384K . • 27'1 

21. AST Megeplua 11 
Multi!unct on Board . 64K ... 270 

29. 	Ou- Quaclbowd 
M 1..ilt1' unci1on Board OK . . . 1H 

30. 	Qu-Qu­
Mv•l Boaro 64K/384K .. 210/2t7 

•D}w.n 
3Yi " SSOD 

DSOD 
sv. · ssoo 

0$00 
SSOOllTPt 
DSODllTP1 

sv.· DSDDHD 
,...All 
I " ssoo­
1· osoo­

25.00 
311.11 
1l.Oll 
20.00 
24.0G 
29.0I 
3l.Oll 

22.DI 

replaces the line feed code ( 10) with an 
ASCII space. Leave It there so Edlin will 
think It's a line feed character . 

G W -Basic loads a program whether or 
not It finds the line feed code as Is or re­
placed with a space. Don't try to load 
files created with the Copy command 
!COPY CON file name) with DeskMate be­
cause they don't end with an ASCII 26 
(code for end-of-file). So you can use 
DeskMate If you 're In a bind.• 

Address you r correspondence to 
Dave Rowell. 80 Micro. 80 Ptne St.. Pe­
terborough, NH 03458. 

zuo 32• 2llll 2UI 

C.11 '°' Quantity prlcJng fw 10 boxes or more. 

3M DATA CARTRIDGES 
15. DC100A ........ ....s 14.oo rn. DC300XL .. ........ . • 21.00 n. DCeOOA .... . ...... . • 23.50 

141. DC300A .... .. .. ..... 18.00 11. DC300XUP ..........22.00 90. DC1000 ...... . .. .... . 15.00 

Cail lot 0..-, ptlclnfl lot JO ~ OI ­

CALL lOLL FREE ll00-621-1269 EXCEPT DUllOis, Alasb 

~u~K~e1K 6,,, .. '"''" A•• c· ··<J< ,, 6064,,·nc
~ ~I • I ~ 4 • ]i;_J f,]1 1800 ]i;t 61~ '660 
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PRODUCTS FOR IBM-PC 

SM 30% to 43o/a 
all~......, Ret. pdces an 

EPSlll ........... lllAllO 

·-·~· 
EPSON ® 

e. LX 80 ........ .... .. . I 215 

7. RX 100+ ... ........... 350 
8. FX 85 ................ 340 
ti. FX 185 ................ 475 

10. LO 1500 paraHel • •• •• •• CAU. 
11. DX10 Daisy Wheel 10CPS ... 230 
12. DX20 Daisy Wheel 20CPS ..CAU. 
13. 	 Comrex II Comnter ....... 2etl 


STAR 
14. 	 SG 10 . . . . . . .. . .. .. . . . 235 

15. 	 so 10l15 .............CAU. 

18. 	 SR 10/15 ... . , .••• ... . CAU. 

OKI 
17. 	 Ol<1182 ...... ...... ..CAU. 
11. 	 Ol<.11921193 . . . .. . . . . .. CAU. 
19. 	 Ol<.1 84 .. .. .. ........ .CAU. 


31. 	 Cll'l:llldTech. 
PC Turbo 186 .. ........ . 570 

32 .	 ........ 
Modular Grapr11cs Card . . . 290 

33. Hercules 

34. 

35. 

31. 

Monochrome Card . . ... .. 329 
Hercules Colot 
Color Graphic Card . .... .. 17'0 
~ 490805-1 
2400BPS inc. Mite Sottv.are . l20 
~490I03 
'12 Card Modem 2400 BPS 
No sottware . . . . . ... . .. . 425 

DISKETTES 

20. 
21. 
22. 

:17. 

3&. 

EPSON 
FXIS 

TOSHIBA 

Tosll1ba P341 ... . . , .. ..CAU. 

Tosll1ba P351 . .•. •. •. •CAU. 

Toshiba P1340 • . •.• • •• •CAU. 


NcMllon 49Cll03-1 
As aro..> inc. MS.DOS Sott.oare •. 490 
~12008 
Internal modem w/sottware . 359 

31. 	AlaT 4000 
300/1200 Ext. Modem . . . . . 335 

40. ~1200 
External modem ..... . . . . 3t9 

41. 	 H.-2400 
External modem . . . . . . . .. 599 

42. 	us RoboClca Courier 2400 
Ext 24008 Smart Modem . . . 44ICI 

43. 	us RoboClca ,...,_ 
Tetecomm. So!tware ... . . . . 75 

44. TEAC FD558 
•;, ht OSOO Disk Or""' .. .. . 90 

maxall. 3M SONY .-.... l'lel10IEl 

25.00 25.00 25.00 
37• 37• 37• 
14.80 14.M 13.11 11.51,...11.111 11.111 1UO 
uoo 24.0I 
29.811 29.0I 
31.0D 24.0G.. 
a.JO 25.00 1UI 



MS-DOS NEW PRODUCTS I edited by Marc-Anne Jarvela 

Lota of Ware 
For $79.95 you can order 

Tryware Volume I . 16 pro· 
grams on I 0 disks for the IBM 
PC/XT and compatibles (In­
cluding the Models 1000 and 
1200). 

Volume l Includes eight ap­
plications (a word processor. 
spreadsheet. data base man­
ager, communications soft· 
ware. file cataloging program. 
menu manager. file secur1ty 
program. and keyboard en­
hancer) . three utilities (disk 
file modification program. file 
directory manager. and a 
WordStar conversion pro· 
gram). and five games. 

Most of the programs a.re 
user supported. which means 
that you're expected to regis­
ter for extra benefits (like free 
updates. expanded manual 
and telephone support) by 
sending an additional conlr1· 
button of $5-$75 to the au· 
thor If you like the program. 

Eac h program Inc ludes 
documentation. For more In· 
formation. contact Br1ter Inc .. 
1100 E. Hector St. . Conshoh· 
ocken . PA 19428. 215-828· 
3230. 
Circle 5 76 on ReaderSerutce card. 

Perfect Drawing 
Mlcrod ex Corporation of· 

fers n e w versions of Its 
xT.CAD ($449.95) computer· 
assisted drafting software for 
the Models 1000 and 1200. 
It's a general-purpose scaled 
technical drafting system for 
engineers. architects. and 
manufacturers. as well as an 
educational r e source for 
schools and colleges. 

Single-stroke mnemonic 
keyboard Input creates draw­
1ngs Immediately on the 
screen . XT.CAD Inc ludes 
overlay. zoom . pan . block 
copy/rotate. text label com· 
mands. a nd more. 

The program also offers 
several pe rformance Im· 
provements. Including ex· 
panded sc aling systems. 
easier numerical Input op· 

-
~ .... . 

I - - • 

Ten disks and I 6 programsfrom Briler Inc. 

tions. and a dditional mes· 
sages. You need 256K. two 
disks. a graphics adapter (In· 
eluded on Model I 000), and an 
RS-232 interface for a plotter. 

Versions ofxT.CAD are also 
available for the Models Ill 
and 4/4P. For more Informa­
tion. contact Mlcrodex Corp.. 
1212 N. Sawtelle. Tucson. AZ 
85716. 602-326-3502. 
Circle 5 75on Reader Serulce card. 

Memory Plus 
A multifunc tion board from 

Matthew Electronic s Inc . 
gives your Models l 000 and 
1200 access to a megabyte of 
memory. addressed as two 
banks of 5 l 2K bytes each . 

The board Is available In 
two models. The $545 MEI· 
lOOOP Includes a megabyte 
of RAM plus a selectable di· 
rect-memory access (DMA) 
controller. a clock. calendar. 
and port expansion Inte rface. 
You can turn the DMA con· 

troller on or off with a switch 
on the board. The MEI-IOOOS 
($555) has a serial interface 
you can configure for an RS­
232C port or an RS-422 port. 

You can get both boards 
with 5 l 2K of RAM ($385 and 
$395) and later upgrade them 
lo a full megabyte. 

For more Information. con· 
tac t Matthe w Electronics 
Inc .. 386 Avcnida de la Ver· 
eda . Ojai. CA 93023. 805· 

646-7790. 

Circle 5 73 on Reader Serulce card. 


Better Accounts 
Dae Software Inc. has up· 

dated Its Dae-Easy Account· 
Ing software to accommodate 
both Inventory a nd service· 
oriented businesses. The 
Model 1000/1200/2000 pack· 
age Includes general ledger . 
accounts receivable. a c­
counts payable. purchase or· 
der. Inventory. billing. and 
forecasting programs. 

Dac-Easy's updated ver· 
slon also Includes customized 
reports for purchase orders. 
Invoices. and statements. 
and expanded codes for non· 
Inventory Items . The ne w 
price ls $69.95. For more In· 
formation contact Dae Soft· 
ware Inc .. 4801 Spring Valley 
Road. Building 110.B. Dallas. 
TX 75244. 214-458-0038. 
Circle 570 on Reader Serulce card. 

Back It Up 
Fullback ($88 + $3 ship· 

ping) from Alps. a hard or 
floppy disk back-up syste m 
for the Models 1000. 1200. 
and 2000. automati cally 
backs up flies In one. several. 
or all subdirectories with a 
single command. Options on 
the c ommand line let you 
back up modified flies only. 
all files. and files by da te or 
alphabetical range. 

Ifa directory Is too large for 
a floppy disk. Fullback le ts 
you selectively back up file 
groups across multiple flop­
pies. If a file Is too large for a 
floppy disk. you can back It 
up across multiple disks and 
later restore its ortglnal order. 
For more Information. con­
tact Alps. 1502 County Road 
25, Woodland Park . CO 
80863. 303·687-1442. 
Circle 572 on Reader Serulce card. 

Interface Mania 
CMB3 Technologies' pro· 

gram for MS-DOS computers, 
The President. le ts you ac· 
cess all capabilities of any 
printer through any appllca· 
lion program or utility. 

The memory-resident pro­
gram lets you select charac· 
ter style. pitch. or effec t (like 
s uperscripts. s ubscripts . 
underlines. and so on) with 
any word processor. You can 
print wide. bold titles: change 
c harac ter width and s ty le: 
and underline totals In any 
spreadsheet. 

The President ($99 plus 
shipping) comes with full 
documentatJon. demonstra­
tions. and examples. For fur· 
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Circle 232 on Aeader Sefvlce card. 

llDCDllFI 


ELECTRONICS 


MODEL4 MODEL6000 MODEL 12 


: .. - :..\ 

256KM002000W/MONOMONITOR ... 1319.00 CGP220PRINTER ... . .... . . . .. . .. . .. . 499.00 
256KM002000W/COLORMONITOR . .. 1629.00 DMP105PRINTER ... . ....... . .. .. . .. . 145.00 
256KMOD1200H01 DR. ............ . 1499.00 DMP130PRINTER . . . .. ... . .. . ........ 249.00 
128KMOD1000W/MON01 DR. .. . .. .. .. n9.00 DMP430PRINTER . .. . ......... . .... .. 585.00 
128KMOD1000W/COLOR2DR. . . . .... 1119.00 DMP2100PPRINTER . . .. . . . .. . . . .. . . 1019.00 
256KMOD1000W/10MEGHD . .. . . . ... 1439.00 OWP220PRINTER . . . .. . .. .. . ..... . .. 429.00 
24KMOD100PORT . . . . .. ... . . .. .. .. .. 469.00 OWP510PRINTER . . .. . ..... . . . ...... 999.00 
24K MOD 200 PORT .. ... . . . . . . .. . . ... . 679.00 TRACTOR DWP 220 ......... . .. . .. .. . .. 99.00 
64KM00402DR. .... ...... .......... 839.00 TRACTORDWP11/510 .... ... .. ....... 159.00 
512KMOD60002DR. . ......... . ...... 3099.00 TRACTORFEEDDMP2100P . . . .. ........ 99.00 
512KM006000W/15MEG HD ...... ... 3799.00 PARALLEL PRINTER SWITCH . .. .. .. . .. . 96.00 
15MEGHARDDISK .. ...... .. .. .. ... 1329.00 PARALLELPRINTERCONTROLLER .... 179.00 
35 MEG HARO DISK ...... .... .... ... 2059.00 70 MEG HARD DISK . .. . .. . .. . .. . .... 2949.00 

NEW DMP 2200 PRINTER 1149.00 

100°10 RS COMPONENTS NO FOREIGN DRIVES OR MEMORY FULL WARRANTY 

ALL RS SOFTWARE 20°10 OFF CATALOG PRICE 


CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS 


(817) 825-4027 

NOCONA ELECTRONICS • BOX 593 • NOCONA, TX 76255 
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Circle 331 on Reader Service card. 

MS-DOS NEW PRODUCTS 


LOG 
SUPERLOG and 

SUPERLOG 4 
KSoft's Electronic Notebooks. Free-format information manage­
ment for the 90% of yoll' information needs that won't fit into a 
data-base or spreadsheet. 1024 characters per page. Lightning 
fast search and retrieval. Interrupt activated and accessible while 
another progr am is runnng. 

A LOG or SUPERLOG Electronic Notebook 1s designed to replace 
your diary. address book, memo pad. card file. calendar. and 
scratch pad - so conveniently you will use it al day long. Cal today 
for more information or immediate shipment. 

8UPEALOG 4 for Models 4 and 4P TRSDOS 6 $119.95 

8UPEALOG 3 for I, Ill. 4 and 4P LOOS 5 .1 $119.95 

LOG for Model I TRSDOS 2 .3 $ 49.95 

LOG for Model IM TRSOOS 1.3 $ 49.95 

KSo~ Inc. (601) 992-2239 CIS 70075,137 
318 Lakesde Drive Mast.erCard or Visa accepted 
Brandon, MS 39042 Add $5.00 for shipping and handing 

Dealer inquW-ies wek;ome 

(TRSOOS "' a ~.-narl< ol Tanoy Corooration) 
(LOOS oS a trademarl< ot Logcal Systems Inc I 

Circle 488 on Reader Service card . 

FULL SCBBBNBDI!'OB 

EDITING THE HARD WAY? 

If you ' re still using Radio Shack ( c) BASIC' s EDIT comma.nd, 

you might ha.ve a. few words to say about It. We know we did. 

But we won 't print them h er e . 

If you've looked at the fast editing features of OW-BASIC (c) 

on the newest Tandy and IBM micros, you're probably won­

der ing why your TRS-80 Is still making you do things the 

hard way . Well, you don 't have to any m ore . 

'fbe IKU P'llll lcnenllditor gives you m ost of the editing!ea· 

t ures of GW-BASIC. And It's as simple as using a word pro­

cessor. Place your cursor anywhere on the screen to Insert. 

delete. and modl!y characters , words, and whole lines or 

code . Duplicate lines Jus t by changing the line number. De­

bug faster-turn program lines Into Immediate commands, 

commands in to pr ogram lines . 

The IKU makes BASIC's EDIT command a bad memory. 

Ava!lable forTRS-80Models 1, 2 , 3 , 4 / 4P. and 12. It requires 

2 drives to Install . It becomes part of your Radio Shack (c) 

BASIC. It's not copy or backup protected . And at a price of 

$24.95 and about 750 bytes or memory, It's not even expen­

sive. 

'l'Bm IKU l'llOM JOCJaO-LIJD[. Because we're better, you're 

faster . 

'lb Order Call 'lbll Free: l~l& In the U.S. 
l~ in South Carolina 

$&4.98Micro-Link 
Plus $5.00 shipping/ handling 

Sumter. SC 29151 
P.O. Box 2666 

For COD add $3.00 
Shipped fast by UPS 2-day airmail 

Visa-MasterCard-COD 

Due to our low prices. a.ll sales &re final. 
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Run your business from a hard disk w ith Hardisk Ac­
counting Series. 

the r details. contac t C MB3 

Technologies. P.O. Box 3061. 

Walnut Creek. CA 94598, 

415-930-0470. 

Circle 5 74 on Reader Service card. 


Hard Disk 
Accounting 

Great Pla ins Softwa re de· 
ve lops. manufac tures. and 
sells the Hard.is k Accounting 
Se rle s for the Mode ls 1000. 
1200. and 2000. 

The Accounting S e rie s 
comprises general ledger. a c ­
counts receivable. accounts 
payable. payroll. inventory 
m a nage ment with point of 
sale Invoic ing. a nd job cos t 
programs. You can start with 
o n e program like G e n e ral 
Led ger. then add others like 
Accounts Payable or lnve n· 
tory as you need them . 

The Hardisk Accounting Se­
ries is available in both s ingle­
($695 per module) and multi· 

user editions ($795 per mod· 

ule). You need 256K m emory 

and a 5-megabyte hard disk. 

Contact Great Plains Software, 

1701S.W. 38th St.. Fargo. ND 

58103. 701 -281-0550. 

Circle 577 on Reader Service card. 


Book Works 
Interactive Bibliogra phy 

($99) for MS-DOS mach in es 
from S ourceVie w Softwa re 
International Is a specialized 
data base management sys· 
te m for bibliographic refer· 
ence files. 

When you enter a reference 
in the bibliography data base. 
you ide ntify up to 10 k e y 
words by which you can sort. 
Inaddition, you can sort an en ­
tire file by any field. 

For details. contact Source· 
View Software Interna tional. 
835 Castro St.. Martinez. CA 
94553. 800443-0100. 
Ctrcle 5 71 on ReaderService card. 

MS-DOS New Products Index 
Reader Serrice 
Number Company J>aCe 

572 Alps 102 
576 Brtte r Inc. 102 
574 C MB3 Technologies 102 
570 Dae Software Inc. 102 
577 Great Plains Software 103 
573 Matthew Electronics Inc. 102 
575 Mlcrodex Corp. 102 
57 1 SourceVlew Software Interna tional 103 

New Products llsllngs are based on Inf ormation supplied In man­

ufacturers' press releases. 80 Micro has nol tested or reviewed 

lhese products and cannot guarantee any claims. 

http:comma.nd


Circle 151 on Reader Setvlce card 

CO VERT YO R TRS·80 MODEL Ill OR 4 INTO A 

DEVELOPMENT SYSTEM 

Now you can oeveiop Z 8 1>8500 st.Jna alone OOv1cel; .uch a• {Id"-. robols. 

·~1ruments and penptier.al control e<s by US•ng yOUt TRS-eoas adeveW>PfnCnl ~ys1em 
Tne DEVELOPMATE plugs •nlo t1>e e•panwon :onnoc10< ot your TAS-80 a'>d adOs 
PRO M PROGRAMMING and IN·CIRCU IT·EMULAT ION apabo ,,,•• 10 your 
:;ystem 

Complete "'511'\JCt>OOS and 5alTlP"' '1Cnema1.cs are "1CluOOd to help you """9' 7ou< 
own >omple sland alone moc;r<>c;OmP\lt8f syste<ns THESE SYSTEMS CAN BE AS 
SIMPLE AS FOUR ICs one TIL orcu11 l0< ctocl< and r8""t a Z-80. an EPAOM, ancl 
one peripheral interlace chip 

Whon lhe In C-cu 1-Emulationcaboe s plvggeO 
nto the Z 80 "W)O(e1 of your s1and atone £';\!em 
tne ~y~tem t>ec:;of'neS a pari ot your TRS 80 You 
can U!oC the luU po""et Ol ';'OUr e<:MOf J~~t::Mef s 
det:>og ano trace programs to CF)("Ck out Doth thf: 
harawr1re and tl'WJ solrN.,ue S.mp e test &oops 
can be U5eO to ct'M!CK out tne haravwate. 1non the 
sy.ie<n P'oO•am canoe run 10 oeoug the iogc ot 
yow .iaoo aone ~11--.ce 

Sonce tt>e P<09<am s •ep1 n TRS ao RAM 
cnanqes can ce made QuJCt1. y and ea~·J' When 
yOlir s:1ano aiQl1e device lhork.S as Oe5' roo YoU 
use lhe ()ewl()pma:e l PROM PROGRAM..,ER 
10 copy tnc Pf<>gram 1n10 a PAOM With 1n1~ 
PROM aoci a Z-80 1n ptace ot the' emulation 
cat>ie Y°"'' !.tancs aioneoevice.,,,. WOf "' by 11se 1 

The DEVELOPMATE tS extremely compacl Both the PROM P'ogramme< ana ine 
ln-C1rcu1t ·Emutator are 1n one \mat piawc bo• ooty 3 2 • 5 4 A l•ne plug mounted 
power supply as lrlC~ The PROM l)fografl'W'nef nas a per500a ty moauie hllitn 
detines the ~taqes ancJ connectll()f'lS of the PROM so that lu!ufe oet. c.es, c.an oe 
accommodaled Ho.._,e...,er 1ne s.,.5tem ~ vw1th a un1..,.er~1 persona 11y moou e 
wh1Chhancl"'>2758250816K1 27 1625t6(t6K1 2532t32KI aswetlaSlhenewe"" 
1r1ca y a•te<aOle 28 t6 and 480!6061< EEPROM•I 

The COMPLETE DEVELOPMATE 83 wi th sol tware. power l upply, emulation 
cable, TRs.ac> cable, and 00universat00 pe~onaloty module, is ONLY S329! 

PM2 PERSONALITY MODULE tor2732A EPROM 	 S15 
PM3 PERSONALITY MODULE tor 2764 EPROM 	 S15 

ORION INSTRUM ENTS 

702 Marshall Street #6 14 

Redwood City, CA 94064 


41S-361-a883 

MaslerCard and Visa phone orders accepted. 


Catilornla residents please add sales tax. 


Circle 300 on Reader Setvtce card. 

The 
Bi-Tech 

Star 
Network 

Able to link 8 computers to a 

Hard Drive System 


Fo r: IBM PC . XT, AT, Com pa q , AT&T PC 6300, PC c ompatibles. 
&. a lso TANDY, EPSON &. NEC com p ute rs. 

RADIO SHACK MO DEL FEATURES: 
• 	 10 ~egobyte Removable Con dge 
• 	 10 60 ~egobytes Drive 
• 	 '"1ult pie Opero11ng System Segmenls 
• Vo'1oble Segment Size Copobtloty 

MODEL I 11 I /4 SYSTEMS ­
• IQsPlus J '> & (losPius 4 
• 	 ,;)os S 1 
• 	 l'?SDOS 6 
• 	 CP,M - '1Qrd D is• SuPOO'I 

MODEL 11112 SYSTEMS ­
•	 DP 11 
• msDos 2 o with Racet HSDS 
• 	 CPM Hord Disk Support 

MODEL 16 ­
• 	 Xenix SvP 11 

MODEL 1000 /1200/2000 ­
• 	 MS DOS PC DOS 

Circle 250 on Reader Setvlce card . 

n1i mARYmAc·INDUSTRIES INC. 

800-231-3680 
Radio Shack® Tandy® 

EPSON PRINTERS 
People you Trust to give you the very best! 

•	 Lowest 
Discount 
Prices 

• Reliable 
Service 

• Quality 
Products 

" Worlds Largest Independent 
Authorized Computer Dealer" 

22511 Katy Fwy., Katy <Houst onl Texas 77450 
C713l 392-0747 Telex 774132 

2 user 
{ EXPANDABLE ) 

TO 4 USERS MULTIPLEXER 
for Models I / 111 /4 includes 2 Host Adaptors 
FOR 	 81 Tech Hard Droves 


TANDY Hard Drives 

most manufacturers 


SPECIAL with any purchase of 

Bi·Tech MULTIPLEXER SYSTEM. 

10 Megabyte 

Hard Disk 


complete 

Tandy 1000 

Internal Hard Disk 
Upgrade Kits 

10 meg 
20 meg 

REFER TO DEPT tl 

BT Ente<pnws 
I 0 C..-lough Rood 
Bon.nua, NY 11 716-2996 
(516)567..155(800)6'S-1165 
l" f E,,,...pr.-.~ I , '10 Vt ..,...r>f 
S ff' n ( n~Df...._ W\I 

A~ooic..e11~~~r·c•""'Ol\..:ovP'll 
C.:•l()if\...ldCu'l~>t\.M)j r . ic [)l'l(.tr• 


°""'SA 001'h QOW'IQ & '1..i''C;lllf"IQ OFI ..P'eo.i<l O'dv<~ 


AOclS~OO~&~·\O"'IQar\COO ()"dr"" 

M.t..•t-i, _.Cl '11"4 

Includes: 

Cont roller, Drive, 

Cables & Manual 


$595.00 
$795.00 

http:1Cnema1.cs
http:penptier.al


BASIC TAKES I by Richard Ramella 

They Went Thataway: Controlling 

Program Flow With If . ..Then Tests 


I f the payroll wagon arrives by noon. 

we'll stick up the mine office at 12:30. 


when the guards go eat," a burly bandit 

told hisgangofB-westem heavies on my 

TV the other night. 


"But boss. what If the wagon's late?" 

asked one of the less dim-witted ones. 


"Then we'll get some vittles. too. and 

pull the holdup at 1:30. lfthe wagon ain't 

here by then. we' JI wait In the shade." 


Mutters of approval. Break for a com ­

mercial. 


I was charmed by this exchange. for It 

was a perfect example of an If...Then 

proposition In Basic. You could write a 

simple Basic listing to simulate the 

events of the gang's pla n . 


The Decision-Maker 
In Basic. you use If...T hen tests to 

trigger new events if current events ful ­
fill stated conditions. This test opens 
nearly Infinite poss.lbilltles: If a speclfled 
Basic event occurs. then you can do any­
thing else of which Basic is capable. And 
I mean anything! 

Let's s tart small: 

IOO CLEAR: CLS 
110 FOR X = 1to10 
120 PRINT X 
130 IF X = 5 THEN END 
140NEXTX 
150END 

The key to this program lies In line 
130. If X has attained a value of 5. the n 
the program ends. You could change Une 
130 to anything else In Basic: 

IF X = l THEN AS = '' ITS I P.M.: IF X = 3 

THEN Y• 2: 

IF X > 1 THEN GOSUB 1000 

IF X < > 5 THEN PRINT "X IS NOT EQUAL TO 

5" 

IF X = Y THEN AS= AS + STRS(Y) 


The If statement tests any Basic event. 

and the Then statem ent fosters any Ba­

s.le event: 


System Requirements 

Models I, m. 4, 100, 1000, noo, 
and 2000 

Buie 

IF AS • .. APPLESAUCE" THEN PRINT ··1 

WANTED ICE CREAM.'' 

IF ZS• " Y" THEN MERGE "CUSTER/BAS'' 

IF L • I THEN PRINT 'TM SORRY. THAT IS 

WRONG.'' 

IF INKEYS < > .... THEN PRINT " HEY. I TOLD 

YOU NOT TO TOUCH THAT KEYBOARD!" 


You should realize that when program 
values fulfill an If test , everything re ­
quested past the The n will h appen . 
Should conditions not meet the test. Baste 
Ignores the Then events. This exemplifies 
a common If...Then programming mis­

take: making essential program code de­
pendent on the If test. Here 's an example: 
100 CLEAR: CLS 
110 FOR X • 1 TO 5 
l 20 PRINT X 
130 IF X >3 THEN PRINT X"IS MORE THAN 
3": NEXT x 

140 END 
The Intent of this progra m Is to go 

through a For. · .Next loop from 1 to 5. 
each time printing the value of X and 
noting whe n the value exceeds 3. It 
won' t work because the NEXT X hap­
pens only If x Is more than 3 . and the 
Incorrect If. ..Then test thwarts t hat 
possibility. To fix it. remove the NEXT X 
from the end of line 130 and give it its 
own line: 135 NEXT X. 

Any time you get crazy results with an 
If...Then test. check whether you've in-

eluded some event fundamental to pro­
gram flow In the realm of Then events. 
And rem ember that everything past the 
Then statement occurs only when pro­
gram conditions meet the If test. 

Multiple Events 
So far , I've covered one-ele ment If 

tests. An If test can also stipulate multi­
pie events, all of which must be met for 
the program to execute the event: 
IF X. 1 AND y = 2 AND B$ ="ZINGER" THEN 
PRINT "YOU WIN.'': END 

An If test can trigge r a T hen result If a 
program m eets either of two or any of 
many tests: 

IF X • I ORY< = 30 OR GS · ''GOLLY" THEN 
PRINT "TEST MET.'' 

You can combine these two forms: 

IF X • I ANDY · 2 OR Z • 3 THEN PRINT "OK" 
In this example. Basic prints "OK" If 

z equals 3. It also prints "OK" If X equals 
1 and y equals 2 . Consider another form 
of the If. ..Then test: 

IF x - 1 OR y - 2 AND z - 3 THEN PRINT "OK" 
In this example. Basic prints "OK" if X 
equals 1 or If Y equals 2 and Z equals 3. 
To unde rstand these concepts bette r . 
think of the Or statement as a wall be­
tween possibilities. and the And state­
ment as a bridge. 

J! 

> 
~ 

'! 
~ 
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BASIC TAKES 


Program Usttng 3 . Alphabytes.Program Usttng I . Factors. 

111 aBlt * Alpbabytea • 

111 CLEAR1 CLS 

111 RDI * FACTO.RS 

111 CLEAR 1 CLS 

121 POR x-1 ro 25 
 121 FOR x•l ro 2 

131 l'RillT •ractor• ot•x 
 131 INPUT •Type a word and preaa Bnter•1A$(X) 

141 POR Y•l ro x 
 141 NEXT lt 

151 IP X/ Y•INT(X/Y) THEN PRINT YJ 
 151 IP A'(l)<Af(2) T8EN PRIN'l' A$(l)J BLSB PltillT A$(2)J 

161 NBXT Ya PRINT 
 171 PRillT • i• alphabetically fir•t• 

171 PRINT •TAP A DY TO CONTINUE• 
 18' END 

End181 X$•Illl:BYf 

191 IF xs-·· THEN 181 

211 CLSa NEXT Xa END 


accutlve occurrences of heads. If you get a An alphabetical sort program works by221 CLEAR 1 CLS 
£nd tail. line 140 tests whether you set a rec­ compartng the ASCII values ofcharacter 

ord for a consecutive run of heads and. lf strings. Try Program Listing 3. Alpha­
eo. aaeigrul a new high acore to variable $. bytea. (A true llOrt program Is more com­
When you run this program. It's unlikely plex than Alphabytes; It passes throughProgram Ustlng 2. Heads-Tails. 
you 'll get more than seven or eight a list of words many times. swapping 
straight occurrences of heads. unless you values until the list Is In order.) 111 RDI * Heada-Taila 

111 CLBAlta CLS let the program run a long tlme. An If...Then test that also Includes 
121 A-UD(2) the BasJc command Else gives you a way
131 IP A•l TBa 8•B+l1 GOTO 121 A llatter of RelatlODS for either or two Then events to occur­141 IF H>S na S-81 PRINT s 

151 8•11 GO'l'O 121 
 I was amazed when I realized that pro­ onc when the program meets the If test. 
161 DD grammers write most If...Then tests the other when It doesn't: 

with just a few relational operators. IF X • 1 THEN PRINT " YES'" ELSE PRINT 
They arc equai to ( = ). less than (< ). and ""NO" 


You can put a series oflf. . . Then tests greater than (>J. In combining these we 
 You can alao obtain multiple Else results: 
on one program line. Any tlme the pro­ come up with not cquai to (< > or > < J. 

grams fails to meet a test, It fails through less than or equal to ( • < or < • ). and IF X • 1 THEN PRINT " ONE" El.SE IF X • 2 


THEN PRINT "TWO" ELSE IF X • 3 THENto the next line for further Instructions. more than or equal to (> = or =>J. 
PRINT ''THREE" • As long as a program meets conditions You can use these symbols to test 

of the tests. It gives Then results and numbers and strings. You probably have 
makes subsequent If tests. a good command of number tests. but Wrtte to Richard Ramella at J493 Mt. 

Herc's an example: 	 consider how you can use string tests. View Aue.. Chico, CA 95926. 

IF X • 1 THEN PRINT " YES": IF Y • 1 THEN 

PRINT "'SI" : IF Z • 1 THEN PRINT " JA" 


The program won't test for Z unless X 

and Y both equai I. It won't test for Y 

unless X Is 1. And nothing happens If X 

doesn' t equal 1. You' ll find cases In 

which It's W1Cful to Isolate fall-through 

teats such as these on the same line. 


Pattin& If...Then to Work 

One of the best uses of an If.. .Then 


test Is In work.Ing with factors. numbers 

evenly divisible Into larger ones. Pro· 

gram Listing I. Factors, uses If...Then 

to test and print factors for the numbers 

1-25. The crucial lest occurs In line 150. 

In another If...Then teat, line 190 keeps 

the current results on-ecrcen until you 

tap any key lo contlnue. 


Factors represents an example of let­

ting a computer do the drudge work 

while you relax. You could amend It to 

print out the factors for the numbers 

from 1 to as high as the computer ac­

cepts. And I hope It suggests some pos­

s lbII It1es for problem-solving and 
 ---...lo...-----,
anawcr-Ondtng using programs that au­ ; ......~ ,., 2465 Augustine Dnve 1
tomatically seek. sift. save. compare. ••••••~fl Santa C lara, CA 95054 1 
contrast , and eo on. 

Yes ... send the catalog today. :Program Listing 2. Heads-Tails. uses 

two If. . . Then tests. Linc 120 simulates 
 ~AME I 

the flip of a coin. In line 130. lf A equals CQ\.IPL\NY IFREE 	 I 

I. 	the program accepts It as heads and ADDRESS I 
co Itncrcmcnta the heads total (variable HI CITY STAfl-~ZI1-800-547-5444 	 ;::1

by 1. I wrote this line to accept only con-
I Ci rc le 373 on Ruder Service cerd PHONE ( I 	 __ re I ..__________________J L-----------------------------------------.:..J 
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THE NEXT STEP I by Hardin Brothers 

Putting the Squeeze 

On Model 4 Programs 


Many books a nd articles have 
spread the common misconcep­

tion that Basic ts a purely Interpretive 
language . According to t his point of 
view. Baste Interprets program code as It 
executes each line. 

Bas.le Is indeed interpretive, but what It 
Interprets while It executes a program or 
a direct command looks nothing like the 
code you write. As you type In each line of 
a program. Basic transforms It and. In a 
sense. precomplles It so that the computer 
can execute the line more quickly. 

Ifyou use Model I (Level ll) or Model Ill 
Baste. eJther cassette- or disk-based. the 
computer translates the key words In 
each line Into one of 128 possible tokens 
as soon as you press the enter key. This 
tokenizing schem e lets Basic execute a 
program relatively quickly because It al­
ready knows the commands In each line 
and doesn't have to look each one up In 
a table. Model l/1II Basic represents each 
token within Baste as a single value be· 
tween 80 and OFF he.xadectmal (hex) . 

Model 4 Baste uses more than 128 key 
words. and therefore needs to extend 
this translation scheme somewhat. 
Pages A-82 and A-83 In the TRSOOS 6 .2 
manual show all the key words In Model 
4 Baste and the tokens. or Internal codes. 
for each . Baste Internally represents 
those tokens with values above 65000 as 
a byte of OFF hex. which signals an ex· 
tended-<:ode key word. plus another byte 
s pecific to that key word or command. 

You never notice the time Baste takes 
to translate the line you type Into an In· 
ternal. tokenized line of code because 
you type slowly by a computer's stan­
dards. When you do notice a pause after 
entering or editing a line. It's not be­
cause of Interpretation but because Ba­
ste moves around program lines In mem­
ory. However. If Basic had to decipher 

l~I 

System Requirements 

llodel 4 

Diak Baa1c 01.01.00 

Auembly tancuace 

Editor/assembler 


each command In each program line 
during execution. your programs would 
nm much more s lowly than they do. 

Buie Differences 
Model I/III Baste translates each key 

word Into a token and leaves the rest of 
the program line unchanged. Basie's ex­
ecution. or run-time. module must then 
do the rest of the necessary lnterpreta· 
tlons every time It executes each line. 

Model 4 Baste operates differently. Not 
only does It translate all key words Into 
tokens when you enter a line. It also 
translates all numeric values Into Ba· 
stc's Internal format. Model 1/111 Baste 
recognizes four types of numbers: line 
numbers (zero to 65529). Integers 
( - 32768 to 32767). and single· and dou· 
ble-preclslon floating-point numbers. 
However. Basic holds all numbers In 
their literal. ASCII format Inside pro­
gram lines and translates them Into an 
Internal form during execution. 

Model 4 Basic changes a ll numbers to 
an Internal format at the same time It 
tokenlzes each line; that Is. when you en · 
ter the line. It recognizes nine types of 
numbers and uses a separate Internal 
form for each. Except for one-<:haracter 
values (zero to nine) and numbers In 
data statements. Model 4 Basic adds a 
prefix to each numeric value to show 

Mod el 4 programs seem to list m ore 
slowly than their Model III counterparts 
partly because Basic must translate all 
numbers from their Internal reprcsenta· 
tions back to their external ASCII form . 

Because Model 4 Basic translates 
numbers Into and out of Internal format. 
a line some times appears to have 
changed after you enter It. For example. 
the line: 

10 A • &HOOOF: B • 12.0 

will list as: 

10 A • &HF : B • 12! 
Baste hasn 't changed either value. but 

the ASCII re presentation of each ts dlf· 
ferent. The exclamation point at the end 
of the line shows that Baste Interprets 
that 12 as a single-precision noattng­
point number rather than as an Integer. 

Model 1/111 Baste recognizes only the 
first two characters of a variable name 
as significant. Model 4 Basic recognJzes 
the first 40 characters of the name as slg­
ntflcant so that. for example. It sees 
PRICE and PROFIT as different varl ­
ables. It also lets you Include key words 
In variable names. A variable named 
FORM would be Impossible In Model 1/111 
Baste s ince It contains the key words 
FOR and OR; It Is perfectly acceptable In 
Model 4 Basic. 

Tu distinguish between true key words 

J 

! 

]; 
j 

L-~~~~~~~~~~~~~~~~~~what ty_pe~o-f_n_u_m r- 1s (see th_e~T-a_b_1e_J_.~-an~d-key words __e_ntally ln_c__d_ed~n__Ji-____ ~be~ 1_t____~ __~___~a-c_c1d _~-~ 1u_ l-
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BUSINESS PAC 100 
100 Reacly-To-Run 

Business Prog1•ms 
(ON CASSETre OR DISKETTE) .... .lndudes 128 Page Users Manual••••• 
Inventory Control..•.. Payroll •••.•Bookkeeping System•••••Stock Calculations ....• 
Checkbook Maintenance .... .Accounts Receivable .... .Accounts Payable •.... 

BUSINESS PAC 100 PROGRAM UST 

NAME 

t RULE78 
2 ANNUi 

3 MTE 

4 MYYEAA 

5 l..EASEJHT 

6 BREAKEVN 

7 DEPRSl. 

8 DEPRSY 

9 DEPRDB 


10 DEPR006 

11 TNCDEP 

12 CHECK2 
13 CHECKBKl 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 

17 RRVARIN 

18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWl'Tl1 
24 SM'OISI< 
25 DATEVAL 
26 ANN<JDU 
27 MARKUP 

28 SINKFUI'«> 

29 BONDI/Al 
JO DEPl£TE 
31 BlACKSH 
32 STOCVALI 
33 WAJNAL 
34 BONDVAL2 
35 EPSEST 
36 BETMLPH 
37 SHARPEI 
380~ 
39 RTVAL 
40 EXP\'Al 
41 BAY£S 
42V~F 
43 VALADINF 

« UTtl.11" 

4 5 Sf'\PI..£.)( 

46 TRANS 

47 EOQ 

48 QUEUE I 

49 cw 
50 CONDPROF 

51 OPTLOSS 

52 fQUOQ 

53 FQEOWSM 

54 FQEOQPS 

55 QUEUECB 

56 NCFANAL 

".>1 l'!IOF™D 
58 CAPI 

DESCRIPTION 
In-~ by RI.lie of IM 78'• 
Amuity c~ progr.n 
Time~~ 

Dey of ~ • pwbc\l1- d.le falls on 
~raleonlear 
~....tysis 

Sir~ deprecYtion 
Sum of !tie digits cieprKiU>n 
Declining 1111~ ~ 
Double CleC~rwllJ llllillnce deprecoabon 
Ush flow \'S. deprecYlion c.bles 
PrintS RAPIDfORMS checks along wth dally regiSI•" 
O>ec1'book nwimen.nce program 
~ WTIOftiMlion !able 
Compu1es llme needed for money to dou~. lnple. etc 
Determines IMvage ~ of an 1.-ic 
R8te ol rtt1.m on irwnlmml ..tit! 1111nM>le orllows 
R8te of retum on i~ With con-.i r1'lows 
Ellec:tiw intett« rate of a loan 
Future~ al an orwestment (compound inceresn 
~*"'al a fulure amount 
Amount of ~ on a loan 
Equal wilhdr....i. from i!Wetlmenl lo ~ 0 °""'r 
Simple ciocounl ..wys;. 
Equivalent C. nonequNelent datod value for oblig 
~*"'al defem!d ....,...oe 
' l'W1wp -lysi• for items 
Sinking fund~ program 
Vrlut al • bond 
Depktion -'Ysis 
Blad< Scholes apCions ·~ 
Eopecte<I return on stock vWI discounts dMdends 
Vrlut al • -.ant 
Value al a bond 
Estimlte al future e«nongs per share lor company 
Computes •lpha •nd ~ VllNble for stock 
Porltdio telection modehe. ....._ stocks to hold 
Option ..r.ing c~s 
Vrlut of • right 
Eopected 11111\Je -lysi• 
~ndkilions 
v.iue al pett«t irlormllion 
V-'ue al addltioMI Wormllbon 
Deriws ullly func.1lori 
UnHr progr~ dltion by simplex mdhod 
T~ mdhod for i.r-r progr.....-..g 
ECOt>Omic orde< q.-city inwntary model 
Single - queueing (Wliling lin"> model 
Cott~ofll •Nlysis 
Conditional prallt 18b1a 
Oppotluf*Y loM !ables 
rlllod quw'dy KOnOl'nlc order quan111y model 
As above but .... lt>OnageS pennited 
As above but ..... quanli!y pritt braks 
Cottbendtl ~ line -lysis 
Nd cW»llow •nalysis lo< si~ ;,,_,.,.,,.. 
Prcllllibiolily indflt cl I project 

Cap - Pt Model ....tysis al projK1 


59 WACC 
60 COMPSAL 
61 D1SC8AL 
62 MERGANAL 
63 mAAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TV'EJ'CV 
70 FUPRINf 
71 MAU'AC 
72 LElWRT 
73 SORT) 
74 LABELI 
75 lABEL2 
76 !IUS8(J0 
77 'TY'\ECLCK 
78 ACCTf>AY 
79 l"NOICE 
80 INVENT2 
81 TELOIR 
82 TMJS".N 
83 ASSIGN 
84 ACCTREC 
85 TERl'\SPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOl'V' 
89 DEPRSf 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFl.£ 
94 PAYROU.2 
95 DILANAL 
96 LONIAFFD 
97 RE~H 
98 SAl.£l.£AS 
99 RRCONVBD 

100 PORTVAl.9 

Weighted ,,_. coet al cepilal 
T""' '* on loan ...., c~ng bel. requftd 
T""' r11ot on dileounted io.t> 
Merger ....tysis con'lplAltions 
r-llWllNI ,...,. 1or • firm 
Nd preMnt ,..k>e al prajKt 
Lape)'res pritt Index 
PMldw price lndei 
Consll\KU _,.. qumCl!) indices for COfT4*lY 
Time ~ .rwlylil ~,,_ trend 
nme ~~ m<Mng-. ~ 
Future price estimlllion wlCh lr-l!Mion 
Mllillng lilt ¥1""' 
Le11er .,,.;ng ty11em-links wtth MAU'AC 
Soru lilt al Mmea 
Shipping 1*I ~ 
~ l.tJet ~ 
DQ<olE businns bookkeeping oystem 
Compuln Wftka tcUI houn from timeclod< irlo 
In memory .ccounb ~ 91J11em'Slor8Qe permittod 
~ irwooce on Krftn w1CI print on pnnte< 
., memory i.-rtoty control s)'51em 
C~ teleph°"" directory 
Time ...., ...iy.i• 
Use al asignment olgondim for opllmol )Ob asaign 
In memory accounb receill•~ ~Slonige ok 
(Of1'1P8""S 3 methods al ~I al loans 
Compulel gioea ~~forg~ net 
Compulel selling price for gMfl alt... 1411 amount 
Mlilrege c~ 
Sonlong fl.l1d ~ 
rinds LI'S ronn from rip code 
Types ...-lope including r«um acldrns 
A&Aornobile ~ ...tys;s 
nsunnce poky file 
In memory pe)'Ol1 system 
Dilution .rwlylil 
Loan Miount • botTOftf can .tlord 
~ price for re<UI pn:ipelty 

S.Je.leueback ~ 
~·· '* al rceurn on cOIWelWJle bond 
Sloc:i< nwlcd por1folio ~ progr..., 

D TRS·IO Cn11tt1 Version ...... .. .. . . .. . . . . ... ......... I •9!5 
D TRS·IO (Med 1 /111/4/Colo~ Clll•dll'I. Apple or Atari Vwslons I •15 
D llM. TllS·IO (..d 11112/llli K1ypro, Ind CP/M Versions ...... .1141.95 

30 -DAY MONEY BACK GUARANTEE 
TDlL nu 01110 t• : 

•OU TSIDE or~ y STATE• :CQf:1AJTRCIDiZC6i (800) 431-2818
50 N. 'ASCACK llD., ...IUNGYALLIY, N.Y. 1Dl17 

• ADO $3 lor shoppong on UPS Artas ..,;_- .,.,. 14 MDllll OIDU Ll•I
• Ada Sol tor C 0 0 or Non·UPS Ar u s • ,jlJll' 
• Add S5 lo CAPtAOA or MOICO .. (9141 425-1535 
• Add l)foper postage elsewhere 

M.L '9llCIS AH ll'ECIFICATttlll SUIJfCT TO CUHl/OlllVUY SUIJlCT Tl AVAILJll.ITT 

All OIOfllS "*ICUSED WlT"ll 24 HOUISI ASK FOR OUR 64-PAGE CATALOGI DEALElt ll'IQ(JIRIU ll'MTD> 
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THE NEXT STEP 


Token lleanioC Inte rnal Form ASCll Ezample 

OA hex (Line feed) 
OB hex Octal number OBnn nn $01234 
OC hex Hex number OC nn nn &Hl234 
OD hex (Carriage return) 
OE hex Line number OE nn nn GOTO 1234 
OF hex Single byte ( 10-255) OFnn 123 
IO hex (Apparently unused) 
11 hex Single digit numbers 11 0 
12 hex 12 

19hex 19 8 
IA hex IA 9 
IB hex (Apparently unused) 
IC hex 2-byte integer lC nn nn 1234 
ID hex 4-byte single-precision floating ID nn nn nn nn 1234 .5 

point 
IE hex (Apparently unused) 
IF hex 8-byte double-precision float- IF nn nn nn nn 1234.5# 

Ing point nn nn nn nn 
20hex (ASCII space) 

Negative numbers use the same representation but are prefixed with the token 
for a minus sign . OF4 hex. 

Numbers In Data statementsare stored unchanged In their ortglnal ASCII format. 

Table. Model 4 Basie's Internal r epresentation of numeric values. 

Program Listing. Squeezejilter. 

11111 ·------------------------------------------- ---------- ---------- ­
11111 Uti lity to SQUEEZE a l l unneeded spaces from 
11121 a BASIC pco9ram in memory. Al so cell\Oves 

11131 re~rks a nd linefeed c ha racters. Does not 

11141 I alt er l iteral strin9s . 

11151 

18161 Foe BASIC 11.11.11 only! 

81171 1 Tested with TRSDOS 6. 2 (s ee text ) 

18181 ·---------------------------------------------------------------­
81198 
91218 I SVCa used: 
11211 @DSPLY EQU IA!! 
11221 @CHNJO EOU 14H 
81231 @EXI T E()U 16H 
81249 e<iTllOD EOU 538 
11258 @HEXDEC EQU 618 
88261 @HIGHS EQU 64H 
98 27 8 @FLAGS EOU 65H 
18281 
11291 I Other conatanta l••e text): 
11311 I 
11311 PRG_TBL EOU 71A5H 1••> Basic '• program tabl • 
99321 VAR_TBL EQU 719FH 1••> variable table 
81331 ARR_TBL EOU 71AlH 1••> ar ray table 
81341 FRE_SPC E()U 71A3H i••> free apace
11351 I 
11361 OCT EOU 8BH ;Octal number token 
81371 HEX E()U 8CB ; Hex number token 
11381 LI NE E()U 8EH :Line number t oken 
11391 BYTE EOU 8PH :Byt e value token 
11411 INTEGER EOU lCH 1Inte9er value token 
11411 SINGLE E()U lDH 1Sin9le ­ prec . value token 
11421 DOUBLE EOU lPH ; Double-pcec . val ue t oken 
184 31 I 
HUI LP E()U IAH ;Linefeed c harac ter 
11451 CR EOU IDB 1Carriaqe return charac ter 
11468 SPACE EOU 21H 1Space charact~r 
8147 I IU!llARX EOU SPY I REM t ok en 
18481 EXTEND EOU 8PFH :Extended co11110and t oken 
11491 I 
18511 SIGNAL EOU IF3H 1<cl eac ><Shi ft ><S> 
11511 I 
11521 1 llac co in1 t ructione 
11531 I 
88541 SVC MACRO t NUll :This ia pre-defined i n ALDS 
11551 LO A,tNUll 
11561 RST 288 
11571 ENDll 

Usttng continued 

variable names. Model 4 Basic requires 
that you separate each key word and var· 
lable With some type ofdelimiter. You can 
use any character not allowed In a varla· 
ble name- Including a space. a comma. 
a parenthesis. an equals s ign. and the 
math and relaUonal operators-as a de· 
limiter. The resu lt ls that Model 4 Basic 
programs tend to contain many more 
spaces than Model Ill programs. 

I almost always use extra spaces. tabs, 
line feeds. and comments when I write a 
program to make debugging easier . 
However. Basic stores each of these char­
acLers accordlng to Its Internal represen­
tation . m a king programs longe r than 
needed both In memory a nd on disk. 
Some long programs begin to run out of 
m emory space in the Model 4 . One solu­
tion for that Is a utility that condenses a 
debugged program Into the least possl· 
ble space to allow as much room as pos­
slble In m e mory when you run the 
program. Squeeze Is such a program: It 
removes all spaces. all line feeds. a nd the 
text ofall remarks (see the Program List­
ing). It does not. however. affect literal 
strtngs In your program. 

T he Big Squ e eze 
To use Squeeze. you mus t first Install 

It with the Set command at TRSDOS 
Ready and use the Filter command to 
link It Lo the keyboard drtver . If you as­
se mble the progra m as Squeeze/FLT. 
you would Install It with the following 
two lines: 

SET •sg SQUEEZE 
FILTER •KJ •sg 

The program will report that It has 
successfully installed Itself and then re­
locate Itself to protected high m emory. 
You Invoke It by pressing clear/shlft·S 
when you want to compress a Basic pro­
gram In m emory. 

Squeeze displays each line number as 
it compresses your progra m . If these 
numbers are out of order. somethlng has 
gone wrong and you should reload your 
Basic program from disk before trying 
again . If the numbers a re In orde r . 
Squeeze has s uccessfully compressed 
the program. 

If you list a compressed program. you 
might be surprtscd to see that It appar­
ently still contains some spaces. The In· 
ternal representation of the program 
won 't have any. but Basie's listing mod­
ule wUl put spaces wherever necessary 
In the version It shows you. What you 
see Is the minimum number of spaces 
you could use to enter the program. 

Also. Squeeze removes the text of all 
remarks. but keeps the Remark state­
m ents In case you have a GOTO or GO· 
SUB to a line that begins with a remark. 
Any remark that originally began wfth 
an apostrophe will be shown as REM. 
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C1tcle 383 on Reader Servtce card 

LE T T ER - W RI T ER·· 


TflE "BES T" SOFTWARE IS GUARANTEED! 
TR Y IT and UKE IT, or GET a REPUND 

The machi ne code disk L-W Is "A" rated by 
Allenbach'& " SOFTWARE REPORTS " for : 

EASY USE, DOCUMENTATION, FEATURES 

- PORM LETTERS and L ABELS on any printer. 

- ADD and SUB bookkeeping and tax col umns. 

- LEGA L PAPER LINE NUMBERING, Centering. 

- Copy, move, del ete, insert, merge, select. 

- Screen display same as printout, unmodi f ied 
M I users can see and print up/lower case. 

• MASS MAILER, graphics, can cel changes. 

- SPLIT SC REE N typing line, see old and 
new versions, word wrap, dlsk warm start. 

• Over SO "one key" INSERTION PHRASE S. 

- ONE MODE: Type I Edit I Delete wit hout 
switching modes - NO TRA I NING PERIOD. 

WE PAY TAX and USA SHIPPING. Try your 
LrW tor 3 mont h1. Like It or return It for 
a refund, lesa our shippi ng costs of : S 3.50. 

- Basic 16K TAPE system : S 27.99 
• Extra Feature 32K DISK : $ 47.99 

Versions : Ml, Mm, MIV 
Specials: The B U G S Game 

Tape $ 9.95, Disk S 11.95 

AST RO-ST AR ENTERPRISES 
5905 Stone Hill Dr. Information/orders: 
Rocklin, CA 95677 ( 916 l 624 -3709 

Orders: 1- 800-622-4070 
in IL 1-800-942- 7317 

Circle 295 on Reader Service card. 

5', 

OS/DD 
$.99each S.90each 

LIFETIME GUARANTEE 

'lO \olOu~ y Te ~ted ,00 Ertor free 


Re•nlor·;;e<J Hvb A•ngs Wr re Prorec.1 l ab::. 

ColOr 10 Labe <and Ty.t!<. Envulope' Inc udt"!d 


Add SJ OOari.pp.ng per 1000flewef()l.kettn 

WA RellOerts .oo n talft ta.A 


GT ENTERPRISES 

2400-SW 325th Street. Federel Wey, WA 118023 


To Order, Phone Our 2• Hour Toll Free Line 

1 (800) 828·2828, A1k For E•t. 525 


Specific Oueshons end lnQu1r1e s 

(206) 838·5107 

Circle 357 on Reader Service card. 

Maclnker Mercu~v 

Re-Ink Any Fabric Ribbon 
Automatically for 
Less Than5¢ 
Now one Universal Cartridge 
Maclnker (UC) re-inks all fabric car­
tridges and one Universal Spool 
Macinker (US) re-inks all spools. We 
support over 1000 printer brands. 

Most dedicated Mac Inker{• ) cost less 
than $60 and start at $54.95 . The 
Universal Cartridge Macinker is 
$68.50. The Universal Spool 
Maclnker is $66.95. 
Use youx Mac Inker to re·ink your 
dry cartridges (for less than 5 cents 
in ink) and watch the improvement 
in print-out quality. Our residueless, 
lubricated, dot matrix ink yields a 
darker print than most new ribbons. 
Or get any of our six basic ink colors: 
Brown. Blue, Red, Green. Yellow, 
Purple and use Mac Inker to create or 
re-ink your own colored cartridges. 
We have uninked or pre-colored car­
tridges. 

Most cartridges can be used almost 
indefinitely, if ribbon is regularly re ­
inked, kept moist and lubricated, so 
that the fabric does not fray. Some 
customers have reported 80 re-inkings 
of the same cartridge and still getting 
excellent print. 

As of October '85 we have more than 
45,000 Mac Inker(s) in the field, in 
live continents (220V motors 
available). Mac Inker has been 
reviewed, approved and flattered in 
most magazines and even in the New 
York Times and the Chicago Sun 
Times. 

Universal Cartridge Mac Inker 

CDnnS:°ter
Frie 

Dealer Inquiries Welcome 

From the God of 
Communications a 
Divine Modem at a 
Miracle Price. 

• 100% Hayff Smartmodem• Com­
patible; that is, Mercury runs with all 
the popular and just about any private 
or public domain communications soft ­
ware . 
• 300/1200 Baud Speed. software or 
hardware (dip switch) selectable . The 
1200 Baud features will save you a 
bundle in long-distance connections. 
• Auto Dial/Auto Answer/Speed 
Selection 
• Audio Monitor via speaker with 
1olume control 
• Front Panel Lights give you at a 
glance full information on the status 
and mode of your communication: 
modem ready - terminal ready ­
carrier detect - send data - receive 
data - high speed - auto answer ­
off hook. 
• Clear and Easy-to-Read Manual If 
modeming is new for you, the Mer­
cury manual will ease your way into 
the exciting and rewarding world of 
data transmission. 
• lB·Month Warranty 

$265.00 
Including power supply, telephone 
cable and manual. Computer to 
modem cable ($15) - shipping $4 
anywhere in continental U .S. 

·Hay.. ta a Trademark of Haye1 M1croproducll. 

Order toll free 1-800-547-3303 
or ask for free brochure 
In Oregon and for 24-hour service 
(503) 297-2321. 
Computer Friends 
6415 SW Canyon Ct., NlO 
Portland, OR 97221 

BO Micro, December 1985 • 111 



THE NEXT STEP 


11581 I 
11591 STORE llACRO 1Savea contents of DE in (HL)
11611 LO (HL) ,E 
11611 I NC HL 
11621 LO (HL) ,D 
11631 ENDfl 
11641 I 

11651 ;---------------------------------- - - ----- --- - - --- --------- - ----­
11661 1 Me1110ry-resident code 
11671 1--------------- - - - ----- ----------------------- - ---------- - - - - - - ­
11681 
11691 ORG 31118 ; Us e PSECT 3181H wi t h ALOS 
11711 I 
11711 1 Filter header: 
11721 I 
11731 BEGIN JR START ; J ump over header 
11741 OLDHI DEFW $-$ ;2-bytes for o ld HIGH$ 
11751 DEFB llODDCB-BEGIN-5 1Length of module name 
11761 DEPM ' SQUEEZE' ;Module name 
11771 llODDCB DEFW $-$ 12-bytes for DCB address 
11781 DEFW I :Reserved by TRSOOS 
117'1 
11111 1 Storage area 
11811 I 
11821 NUllBUF DEFS 5 15 s paces f o r asc i i n u mber s 
11831 DEFB IDH 1£nd wi th car ri a ge ret u rn 
11841 BASMSC DE.PM ' BASIC is not l oaded I ' 
11851 DEFB 108 
11861 ERROR DEFM 'Program pointer e rror' 
11871 DEFB IDH 
11181 
HUI Basic Signature at 3111H: 
11911 I 
11911 SIGNAT DEPB IE4H,IE2H,27H,IFlH,IECH,llH,2EH , 8FlH 
11921 1Use separate OEFB statement s 
11931 1Fo r assemb l er s ot her than EOAS 
11941 I 
11951 1 Link t o •ii:I driver: 
11961 I 
11971 CHAIN PUSH IX 1Sa ve o ld va lue 
11981 LO IX, ( llODOCB) 1Cet our DCB a dd r e s s 
11991 RELl EOU $- 2 
11111 SVC •CHNIO :Move down chain 
11111 POP IX : Recover o ld va l ue 
11121 RET 
11131 I 
11141 1 Start of filter code : 
11151 I 
11161 START JR NC,CHAIN 1Go if not GET request
11171 CALL CHAIN 1Else go and return 
11181 REL2 EQU $-2 
11191 RET NZ ;Return if no key
11111 PUSH AP ;Else save char ' flags
11111 CP SIGNAL 10ur turn? 
11121 JR Z, GO 1Yea -- start our r outin~ 
11131 POP AF 1El ae recove r f l ags 
11141 RET 1And leave 
11151 I 
11161 I OUr routi ne has been invoked: 
11171 I 
11181 GO PUSH BC ;Save all reg i sters 
11191 PUSH OE 
11211 PUSH HL 
11211 PUSH IX 
11221 PUSH IY 
11231 I 
11241 LO HL,3111H ;HL••> beginning of program area 
11251 LO OE,SIGNAT 10L••> signature compar i s on tabl e 
11261 R£L3 EQU $-2 
11271 LO 11 , 8 ;Bytes t o c hec k 
11281 CltLOOP LO A, (OE) ;Get signature byt e 
11291 CP (BL) ; Okay?
11311 JR NZ,NOBAS ; Go if not 
11311 INC HL 1Else bump pointers
11321 INC DE 
11331 OJNZ CitLOOP 1Check 8 bytea
11341 JR OKAY ; And go
11351 
11361 Basic is not resident 
11371 I 
11381 NOBAS LO HL,BASMSC 
11391 REL4 EQU $-2 
11411 DEFB IDDH ;LO IX prefix
11411 INTERR LO HL,ERROR ;Point t o mess a ge 
11421 REL5 E()U $-2 
11431 SVC fDSPLY ; Di s play i t 
11441 JP OUT 1And l eave 
11451 REL6 EQU $-2 
11461 I 
11471 1 Basic is in meinory -- start squeeze 
11481 I 
11491 OltAY LO IX, (PRG_TBL) 1IX••> Use r program
11511 LO Ir, (PRG_TBL) 1IY••> User progra• 
11511 CALL BUMPl 1Move byte fro• (IX) to (IY)
11521 R£L7 EQU $-2 
11531 OR A ;Waa it II line separator? 
11541 JR NZ, INTERR ;No - - Report erro r • stop
11551 I 

Listing conllnued 

which looks like a mlslake bul lsn·l. Ba­
sic normally stores an apostrophe used 
as a Remark command as 3 bytes: a co­
lon to Indicate a new command. a re­
mark token. and a special token for the 
apostrophe Itself. The compression util­
ity removes the apostrophe token and all 
lhe lext that follows the remark symbol. 
but leaves the colon and first remark to­
ken In place so that the program runs 
without error. 

If you save a compressed program to 
disk In nonnal, tokenized fonn. It won't 
have any spaces. If you save It In ASCII 
fonn. It will contain the spaces you see 
when you list It. You can. of course. re­
load and run either fonn. If you edit a 
compressed line. the edilor will put the 
spaces back In and you might want to 
compress the program again . 

Before you assemble the Listing. you 
need to check the four values in lines 
3 10-340. These are the addresses where 
Basic stores pointers to Its program table 
(the list of program lines precomplled 
into Internal fonnat) . its variable table. 
its array table. and the beginning of free 
space. To check those values. type In the 
following. beginning at TRSOOS Ready. 
End each line by pressing the enter key: 

DEBUG IE) 
BASIC.BASIC 
G 
10 .•••••• 

Now hit the break key. type In 08000. 
and press the enter key. 

You have just entered a short Basic 
program that consists of a line number. 
a remark. and slx asterisks. then enteJ"ed 
Debug to see where the program resides. 
(You can return from Debug to Basic at 
any Ume by typing In G and pressing the 
enter key.) 

You should see asterisks in the middle 
of the Debug display. If not. press the 
plus sign until the asterisks appear. 
When they do. look for the three 00 bytes 
that preced e the aste risks and write 
down the memory address of the last of 
those three bytes. 

Now type In 07100. Starting at 71A7 
hex should be a series of 26 bytes of 04 
hex. These indicate that all variables de­
fault to type 4. single-precision numeric. 
Ifyou use a OEFINT. DEFSTR. or OEFOBL 
comma nd In your program. some or all 
of those bytes will change. 

The 2 bytes immediately before the se­
ries of04s should contain the address you 
just wrote down. but In reverse order. For 
example. If you wrote down 8135. you 
should see 35 81. If that value resides at 
71A5 and 7 IA6 hex. you can assemble 
the program without change. If It Isn't. 
you 'll have to search through m emory 
(use the plus and minus keys) looking for 
the 26 04s immediately preceded by the 
address you wrote down. When you find 
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The squeeze 
jilter checks the 
area starting at 
3000 hex to see if 
you have Basic 
active. 

It. you need to change the values in lines 
3 10-340. Line 3 10 contains the address 
of the pointer to the beginning of your 
program. Lines 320. 330. and 340 are the 
addresses of three pointers that immedi­
ately precede that one. You probably 
won't have to change anything If you're 
using TRSOOS 6.2 and Basic 1.1.0. 

To understand how Squeeze works. 
you need to know how Basic stores pro­
gram lines internally. Each line begins 
with the 2-byte address of the next line. 
which gives the program the form of a 
forwanJ-Jiukcd U::il. Fulluwlug U1i:il MC 2 
bytes that contain the line number in 
normal LSB/MSB (least-significant byte/ 
most-significant byte) form. The token­
ized form of the contents of the line fol­
low the line number. Basic separates 
each line from the next with a single 00 
byte. The entire program ends with 3 
successive bytes of 00: The first is the 
line s eparator : the next two (which 
would normally be the link field) show 
that the line links to no other line. 

I've used two macro Instructions In 
this program. The first makes using su­
pervisory calls easie r. the second stores 
the contents of the DE register pair at the 
address to which HL points. If your as· 
sembler does n ' t support macros, you 
can easily expand each by hand. Next 
month. I plan to discuss macros in de­
tail, Including methods of expansion. 

Program Operation 
The code beginning In line 730 rcp­

resen ts a standard TRSDOS memory 
header that allows TRSOOS to find mod­
ules In memory. and perform link, route. 
and filter operations successfully. Fol­
lowing that Is a small buffer for convert­
ing line numbers to ASCII and two brief 
error messages. 

Line 910 (you might have to write sev­
eral separate DEFB statements with 
some assemblers) contains the first 8 
bytes of the Basic/CMD program (you 
can verify they are correct with Debug) 
stored at 3000 hex. Most programs load 
into memory starting at 3000 hex and 
the Squeeze filter checks that area to sec 
If you have Basic active. However. it Is 
possible for those bytes to still reside In 
memory after you load and then leave 

Llslfng con lfnued 

91568 LOOP) PUSH 
91578 LO 
81588 CALL 
11598 REL8 EOU 
11688 OR 
11618 JP 
81628 REL9 EOU 
81638 I 
016 48 LO 
81658 LO 
81660 LO 
11678 RELl 8 EOU 
81688 SVC 
81698 LO 
el788 RELll EOU 
91710 SVC 
11720 LO 
81731 CALL 
81740 RELl2 EOU 
81751 

IY 
B,2 
BUMP 
$-2 
A 
Z,DONE 
$-2 

L, (IX) 
H,(IX+l) 
DE,NUMBUF 
$-2 
@H EXDEC 
HL,NUMl!UF 
$-2 
@DSPLY 
B,2 
BUMP 
$-2 

;Save address of memor y l i nk 
;Get 2 characters 
; fro11 (IX) to (IY} 

; Last one 88? 
;Yes -- we're done 

;Get LSB of line number 
1Get l ine numbe r 
; DE••> buffe r for asc ii value 

1Convert to deci.,al 
JHL• • > ascii string 

;Display on scree n 
; Move 2-byte line number 
I fro"' (IX} to (IX) 

81768 Now scan line of Basic until line separator is found 
11771 
01788 LOOP2 
81798 
01808 
01818 
81828 
81838 
818 48 
01858 
81868 
81878 
81880 
01898 RELl3 
91900 
81918 GOl 
81928 
81938 G02 
01948 
81950 GOJ 
01960 
81978 
81988 
11998 
02888 
82818 
82828 
828 38 
02048 
82158 
82860 
02878 
82088 
82098 
02180 
82118 
02128 
82138 
02148 SING 
82158 
82168 INT 
82178 
021 88 BYT 
12198 XFERB 
82288 RELl4 
82218 
82228 ; 
82238 XFER 
82248 REL15 

LO 
OR 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
LO 
CALL' 
EOU 
JR 
CP 
JR 
INC 
JR 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
J R 
CP 
JR 
LO 
JR 
LD 
JR 
LD 
JR 
LO 
CALL 
EOU 
JR 

CALL 
EOU 

82 258 
12268 
82271 
82288 
12291 
82388 
82318 
12321 
12338 
82348 
02358 
82368 
82378 
82388 
82398 
12488 
12411 
82421 
82438 
82448 
82458 
82468 
12478 
82488 
82498 
82588 
82518 
82528 
82538 

;Get next byte 

;Is it II line separator? 

1Ye& -- go 
;REM token? 
; Yes -- go 
;Beginning a s tring? 
;Yes -- go 
;2-byte verb token? 
;No -- jump ahead 
;2 bytes to transfer 

from (IX ) to (IY) 

;And loop back 
;A space? 
;No -- jump ahead 
1Bump oource pointer 
1 And l oop back 
;Go if greater than a space 
;Line fee d c haracter? 
;Yes - - go. 
;Octal t oken? 

;Yes -- transfer 3 bytes 

;Hex token? 
; Yes -- transfer 3 bytes 
;Line numbe r t o ken? 
;Yes -- transfer 3 bytes 
;Byte token ? 
;Yes -- 90 
; I nteger t oken 
;Yes -- go 
; Single-precis ion t oken 
;Ye6 -- go
;Double-precision t o ken 
;No -- transfer one byte
;Bytes to transfer 
;And go
;Transfer single-precision 
;And go
;Transfer integer 
;And go 
;Transfer byte value 
;Trans fer number in B 

;Scan s ome mo re 

;Move one byte fro"' (IX ) to (IY) 

;And s c an some more 

;Mo ve opening quote 

;Move one character 

1 EOL Mark? 
;Yea -- go 
;Clos ing quote? 
; No -- l oop back 
1And scan so~e mo re 

A, (IX) 
A 
Z,EOL 
REMARK 
Z,REM
' .. 
Z,STRING 
EXTEND 
NZ ,GOl 
B,2 
BUMP 
$-2 
LOOP2 
SPACE 
NZ,G03 
IX 
LOOP2 
NC,XFER 
LF 
Z, G02 
OCT 
Z,INT 
HEX 
Z,INT 
LINE 
Z,INT 
BYTE 
Z,BYT 
I NTEGER 
Z,INT 
SINGLE 
Z, SING 
DOUBLE 
NZ,XFER 
B,9 
XFERB 
B, 5 
XFERB 
B,3 
XFERB 
B, 2 
BUMP 
$-2 
LOOP2 

BUMPl 
$-2 

JR 
; 
; Trans fer a 

STRING CALL 
REL16 EOU 
S'l'Rl CALL 
RELl7 EOU 

OR 
JR 
CP 
JR 
JR 

I 

LOOP2 

string 

BUMPl 
$-2 
BUMPl 
$-2 
A 
Z, EOLl 
'.' 
NZ, STRl 
LOOP2 

Transfer ' Truncate a remark (leave REM t oken in place) 
I 
REM CALL BUMPl 
REL18 EOU $-2 
REMl LO A, (IX) 

OR A 
JR Z,EOL 
INC IX 
JR REMl 

I 
Process End-of-l ine 

I 
EOL CALL BUMPl 
REL19 EOU $-2 
EOLl PUSH IY 

(EOL) 

;Move REM charac ter 

1Get next character 
1Line separato r? 
;Go when end found 
;Else bump pointer 
;And look some more 

mark 

;XFER line separator 

;Move IY address t o 

Listing conlfn ued 
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Usll'!g continued 

12541 POP OE DE re9 iGters 

12551 POP HL Recover line link add ress 

12561 LD (HL) ,E Set LSB o f l i nk 

12571 INC HL Bump pointer 

12581 LO (HL) , O Set llSB of lin k 

1259' JP LOOPl Proce ss next line 

12611 REL21 E()U S-2 

12611 I 

12621 1 End-of-prog ram processing

12631 I 

12641 DONE PUSH lY ;Trans fer address 

12651 POP OE ; to DE 

12661 POP I Y 1Discard old link addr. 

12671 LO HL,VAJLTBL ;HL• • > var. table s t o rage

12681 STORE 

12691 LD HL,ARR_TBL ;HL••> array table s t o rage

12711 STORE ;Store address there 

12711 LD HL,PRE_SPC ;HL•• > free space cto raqe 

12721 STORE ; Store address there 

12731 , 

12741 OUT POP IY 
 JRecover re9i5tec s 

12751 POP IX 

12761 POP HL 

12771 POP DE 

12781 POP BC 

12791 POP Af' 

12811 OR I ;Set NZ flag

12811 LD A,I ;Retu r n null key

12821 RET :Return t o Basic 

12831 

12841 Bump and Transfer subrout i ne 


:~m ~UllPl LD B, l 1Entry for single transfer 
12871 BUllP LD A, (IX) ;Get a byte

12881 LD (IY) ,A ;And store at new address 

12891 INC IX 1Inc rement pointer s 

12911 INC IY 

12911 DJNZ BUllP 1Repeat until done 

12921 RET 
12931 , 
12941 PLTEND EQU S-1 1End of filter 
12951 PLTLEN EQU $-BEGIN 1Length o f memory-resident module 
12961 , 
12971 1----------------------------------------------------- ---------- ­
12981 I 
12;91 I Initialization code 
1311~ I 
13111 1--------------------------------------------------------------- ­
13121 I 

13131 INIT PUSH DE 1Save DCB pointer 

13141 LD (llODDCB) ,DE 1Stuff into tilter 

13151 LD llL,SCHDN ;BL••> si9n-on inesaa9e 

13161 SVC @DSPLY 1Di•play on screen 

13171 LD DE,l!ODNAllE ;DE••> zodule name 

13181 SVC PGTllOD ;Already i nstalled? 

13191 JR NZ,VIASET :Co if not found 

13111 LD HL,INSTLD 1HL••> error message

13111 ERJLOUT SVC @DSPLlr' 1Display the •eaaage

13l21 LO HL, -1 1Set extended error 

13131 SVC @EXIT 1And leave 

13141 ' 

13151 1 Installed v i th SET co..and7 
13161 I 
13171 VIASET SVC @PLACS 1Polnt IY to flags
13181 BlT ), (IY+'C'-'A ' ) 1Teat bit 3 of C-flag
13191 JR NZ,SETHI 1Co if SET used 
13211 LO HL,NOSET ;HL••> error ~eaaage
13211 JR ERR_OUT 1And l eave 
13221 , 
13231 I Reset HIGHS and prepare t o relocate filter 
13241 I 
13251 SETHI LO HL,I ;Func t ion: get current value 
13268 LO B,L 1B•I >> •ele c t HIGHS 
13271 SVC @HIGHS ;Get current HIGHS va lue 
13281 LO (OLOllIJ , HL ;Save old HIGHS 
13291 JR Z,RELOC ;Co if no error 
13311 LO HL,llEMERR ;HL••> error message 
13311 JR ERR_OUT ;And l eave 
13321 
13331 Move filter to high me1110ry and protect 
13341 I 
13351 RELOC LD IY ,RELTAB 1IY••> Relocation table 
13361 LO 0£,PLTENO 1DE••> End of filter 
13371 XOR A 1Reaet carry flag
13388 SBC HL, DE 1Calculate distance to •ove 

13391 PUSH HL 1 and transfer to 

13411 POP BC 1 BC register pair

1 3411 RELOCl LO L,(IY+I) 1Cet address to change

13421 LO 8, (IY+l) I in HL 

13431 LO A,H 1Pick up llSB 

13449 OR A 1Ia it I ? 

13451 JR Z ,llOVE 1Yes -- go move f il ter 

13461 LD £, (HL ) ;Move contents 

13471 INC HL 1 o f address 

13481 LO D, (HL) ; to OE reg. pair 

13491 EX DE, HL ; HL ha s va l ue t o change 

13581 ADD HL,BC ;Add the offset 

93511 EX 0£,HL ;New val ue back i n OE 


Listing continued 

Basic. If you Invoke the compression 
utilily in that situation . It might run 
rampant trying to compress a /CMD pro­
gram. garbage In memory. or even Itself. 
and cause your computer to crash com­
pletely. Be careful! 

The program begins to operate at line 
1060. Since It's a keyboard filter. It must 
first call the keyboa.rd driver routine to 
collect a keystroke. Then il compares 
that key to the constant signal to sec if 
you're Invoking It. lfso. control passes to 
line 1180 where Squeeze pushes all the 
Z80 registers onto the slack and checks 
Basie's "signature." If ever y thing is 
okay. compression begins at line 1490. 

Throughout the pr~gram . the IX reg­
ister points to the current location In the 
uncompressed code. and the IY register 
points to the current location In the com ­
pressed code. The outer program loop. 
which begins at LOOPl In line 1560. ex· 
ecutes for each line ofyour program. The 
Inner loop. beginning at LOOP2 on line 
1780. executes for each byte of the orig­
inal program. The Inner loop cannot just 
discard all spaces and remarks because 
the Internal representation of numbers 
might contain bytes that look like spaces 
or remark tokens. Instead . the Inner loop 
must copy all numbers completely. along 
with their tokens. and look only for bytes 
to discard between numbe.rs and outside 
of literal strtngs· quolatlon marks. 

At the end of the program (sec line 
2640). three of Basie 's pointers need to 
be updated . If not . you will have a com· 
pressed program but no extra free mem­
ory because Basic still reserves memory 
space for your original program. 

The program code following line 2920 
is only to relocate and Install the 
compression program. This Is the same 
installation routine I've used many 
times and should look familiar to regular 
readers. The comments In the program 
should make m ost of It easy to follow. 

I've used the program without prob­
lem on several Basic programs. and can 
usually reduce the size of a program by 
25 percent or more. However. the three 
"apparently unused" entries in the Ta­
ble bother me. They might be used for 
numeric types I have overlooked. If you 
find a program line that chokes the 
compression program consistently. 
please send It to me. You might have 
found a numeric token that I have over­
looked, and J would like to add It to the 
list and publish a program patch.• 

You can contact Hardin Brothers 
through CompuServe. Go PCS-117 to 
the Writers' and Editors ' SIG (WESIGJ. 
You can al.so write to Hardin at 280 N. 
Campus Ave.. Upland. CA 91786. En­
close a stamped. self-addressed enve­
lope if you want a reply. 
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LL<llng con tinued 

1352B LO 
83531 DEC 
13549 LO 
83 551 lNC 
83 568 INC 
83 571 JR 
83581 1 
8 3599 Move l\Odul e 
83681 1 
13611 MOVE LO 
1 3628 LO 
83638 LO 
83649 LDDR 
836 58 EX 
83668 LO 
83678 SVC 
83688 INC 
83698 
13718 1 Set type and address in filte r 's DCB 
83718 l 
83728 POP IX 1Get DCB address off stac k 
837 38 LO (IX), 81888181B ;Se t a s FILTER c a pa b l e of 
13748 : @<;ET ' ~CTL 
137 51 LO (IX+l) ,L ;LSB o f f i l ter a dd res s 
83768 LO ( I X+2),H ;MSB o f f i ltec add ress 
13771 LO HL, SUCCESS ;HL• •> success ~e ssa9e 
83781 SVC eosPLY 
13798 LO HL,I ; Shov s ucces s 
13898 SVC e Ex I T ; Back to TRSDOS 
13811 1 
13821 1 I n i tialization messages 
13831 l 
13841 MOONNIE OEFM 
13851 OB 
83861 SGNON DEFM 
83878 DB 
83881 INSTLD DEFM 
83898 DB 
13911 NOSET DEFM 
13918 OB 
839 28 MEMERR OEFM 
83938 DB 
83948 SUCCESS DEt'M 
13958 DB 
13968 DEFM 
13978 DB 
83988 DEFM 
83998 DB 
84818 DEFM 
84918 DB 
84128 08 
84131 l 
84141 1 Rel ocation 
14151 l 
14861 RELTAB DEFW 
84178 DEFW 
84888 DEFW 
14191 DEFW 
841 U 
14118 END 

(HLI ,O ;Put it bac k 
HL : in t he 
(HL) ,E : fi lte r prog ram 
IY 1 Bump IY to next 
lY : entry i n t he table 
RELOCl ;Repeat unti l done 

t o h igh memory and p rotec t 

DE , (OLDHI I 
HL,FLTEND 
BC,FLTLEN 

DE ,HL 
B,I 
eHIGH$ 
HL 

;DE••> des t ina ti on a ddress 
; HL• •> current end of !ilt e c 
;BC••> l ength of module 
;Move it a ll 
;Move new HIGHS to HL 
;Function: selec t HIGH$ 
;Set new HIGH $ va lue 
;HL••> ti lter ent ry point 

'SQUEE ZE' 
8 ; Our f ilter's aodule name 
'BASIC Prog ram Comp ression Util i ty' 
CR 
'Progra~ already in memor y - - i nstall atio n abo rted' 

CR 
' Fi l ter must be install ed wi th SET co11111and' 
CR 
' High memory not availabl e f oe i ns tal lation' 
CR 
'Ins tall ation s uccessfull y compl e ted' 
LF 
'Use FILTER co1NOand to c onnec t 
LF 
'Then 
LF 
'WARNI NG: 
LP 
CR 

use <Cle

Do 

ac >

no t 

<

invoke 

Shift>

unless 

<S> t o 

table 

t o •KI' 

invoke' 

Bas i c i s Ac tiveJ' 

REL1,REL2,REL3,REL4,REL5 ,REL6,REL7 
REL8,REL9,REL11,REL11 ,REL12,REL13,REL1 4 
REL15,REL16,REL17,REL18,REL19,REL21 
8 

I NIT 

80 Micro does not keep subscription 
records on the premises, therefore 
calling us only adds time and doesn't 
solve the problem. 

Please send a description of the protr 
lem and your most recent address la­
bel to: 

BOMicro 
Subscription Dept. 


PO Box 981 

Farmingdale, NY 11737 


Thank you and en!O'f your subsaiptioo. 


;Mack end wit h 2 byt es o f I 

End 

Circle 207 on Reader Service card 

Scotcli Diskettes 
Rely on SGolch• d1ske11es 10 keep your va11r 
able data sate Dependable Scolch d1skenes 
are tested ano guaranleed erro r tree The low 
abra s1v11y saves your rea0/w111e heads 
They're compa11ble w11h mosI d1skene dnves 

\...-----­(800)235-4137 

s 
Oet11ler lnQu •t tM 

lnvile<J 

Jan. 1980 to June 1980 .. $3.00 each 
July 1980 to May 1983 ... $3.50 each 
June 1983 to present ... $4.50 each 
Add $1.00 per magazine for shipping. 
10 or more magazines add $7.50 per 
order for shipping. 

BOMicro 
Back Issue Order Dept. 

80 Pine Street 
Peterborough, NH 03458 

Get help with your subscrip­
tion by calling our newtoll free 
number: 

1-~oe-221-<57<!2 

between 9 a.m. and 5 p.m. 

EST, Monday-Friday. 

If possible, please have your 

mailing label in front of you as 

well as your cancelled check 

or credit card statement if you 

are having problems with pay­

ment. 

If moving, please give both 

your old and new addresses. 
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SPREADSHEET BEAT I edited by Joh n B. Ha rrell III 

On Displays: 

Sprucing Up Your Spread~heet 


Multlplan's Lookup function can 
gtve you a great deal of flexibility 

when you're doing calculations that must 
account f~r changing values. It will auto­
matically go to a table, find the numbers 
that arc right for the specified condition, 
and adjl1St its calculations accordingly. 

Let's look. for example, at a spreadsheet 
that calculates cm.ployccs' income taxes 
(Ftg. 1). The spreadsheet ls for 1984, and 
aa8umes that the employees arc married 
and flllng joint returns. The equation to 
calculate fcdcral taxes (column 3) ls slm· 
pie : Base+ Percentage • Over-amount. All 
three variables in the formula. however. 
change with the ~ of the employee. 
How can one equatiop in column 3 take 
these changes into a<;count? 

This ls where the look-u p table comes 
In . Thia spreadsheet refers to three, In 
columns 5-7. The base comes from col­
umn 6, the percentage from column 7. 
and the over-amount by subtra~tlng !:he 
m inimum salary (column 5) from the ac­
tual (colum n 2). The tax equation be­
comes the Multlplan formula in Fig. 2. 

Let' s get a quick look at how the 
spreadsheet works, using an income of 
•2s.ooo as an example. 

The function Lookup (N.Table) searches 
for the first v!llue (N) in the first row or col­
umn of the area spcclficd by Table. Multi· 
plan searches down a square or vertlca.J. 
table and searches left to right through a 
horizontal table. Lotus uses @VLOoKUP 
and @HLOOKUP to do the same. 

Lookup searches down Salary_ table 
to flnd •29,000 in row 13. Since this Is a 

Multiplan formula in column 3 : 
LOOKUP (RC[ - l J,Base Table) 
+ LOOKUP(RC( - l],Percent­

age_ table)0(RC[ - l ]- LOOKUP 

(RC( - l J,Salary_ table)) 


Base_ table . Percentage_ table. and 
Salary_ table are named ranges of 
the tax table a bove as follows: 
Salary_ table- R3:18C5:5 
Bas,c_ table-R3: 18C5:~ 

Pcrcentage_ table-R3: 18C5:7 

Figure 2. Formula for spread.sheet. 

l 2 3 4 6 7 
l Ellployee Infor•at ion Tax Ta ble• 
2 
3 EMPLOYEE NM! SALARY PED TAX llINillOll BASE $ PERCENT 
4 ------ - -- ­ - ­ - - - - - - - ­ - - - ----- ­ - ­ - ­ - ­ -- ­
S swan•on, Clarke E, 57,825.11 14 , 341 . 51 
6 Harrell, J ohn B. 32,469.H 5,519. 32 

I 

I I 
3,411 •I " 11' 

7 Harrel l , J.B. 2 5,111.11 3 , 565.H 5 ,511 231 1 2\ 
8 Har r ell , Bonnie s. U , Hl.11 
9 Barrell, J. 114tthev 3,IH.11 

819 . H.... 7 ,611 
11 , 911 

483 
1 , 185 

14\ 
1 6\ 

u 16,HI 1,741 18\ 
11 21,211 2 , 497 22\ 
12 24,611 3,465 25\ 
13 29,911 4 , 791 28\ 
14 35 , 211 6 ,274 33\ 
15 45 , 811 9 , 772 38\ 
16 61 , HI 15 , 16 8 42\ 
17 85 ,611 25 , 92 1 45 \ 
18 I ll~ , 411 36,631 49\ 
19 I 16 2 , 411 62 , 611 51\ 
21 I 999 , 999 

Figure l . Spread.sheet for calcu lating federal taxes using look-up tables. 

Valu e Color Value Color 

0 Black 8 Gra y (b lack on 2000) 
l Blue 9 Bright blue 
2 Green A Bright green 
3 Cyan B Bright cyan 
4 Red c Bright red 
5 Magen ta D Bright m agenta 
6 Brown (yellow on 2000) E Bright yellow 
7 White F Brigh t white 

Figu re 3 . Color selections f or Lotus. 

I 
_. 
..,i 
~ 
_§ 
!
J 
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''I atn atnazed at the broad spectrUlll of 

technical articles you publish, for both 

novice and advanced progranuners . . . '' 


If you're still wondering which magazine you should 
buy for your TRS-80*, here's what 80 Micro readers 
have to say about their #I system-specific information 
source 

• "Not only is the magazine very professionally done, 
but I have found something in almost every issue that 
has been worth the price of the subscription ... " 

Roger L. H olstege 
Millersville, MD 

e " I was greatly impressed by your magazine. I got more 
useful information from that one issue of 80 than I have 
from countless other sources ... " 

j ohn M. Criltenden 
Jackson, MS 

. ..I have found 80 Micro to be the most valuable mag­
azine pertaining to home computers on the market ... " 

William C. Hardin, Jr. 
Charlotte, C 

80 Micro is the magazine for every TRS-80 user from 
beginner to advanced. 80 Micro is full of tutorials, free 
programs, hardware modifications, new produce an ­
nouncements, product reviews, debugging tips, and 
more . 

And an 80 Micro subscription is risk-free. If you 're 
not completely satisfied, you'LL be reimbursed for all un­
delivered issues. See what 80 Micro can do for you . It's 
111 for a lot of people. Fill out this order form and send 
it in now. 

r----------------------, 

yes! I wa nt a no-risk subscription LO the 
magazi ne for beginne r LO adva n ced T RS- 0 
u ·e r . e nd me 12 is u ~ o f 80 ~flCR fo r 

24.97! 1'11 save 48 % o ff the new rnnd p ri e. 

0 Pa )'men t Enclo e d 0 Bill me 

'.\:a me __________________ 

J\ddrc ~-----------------
C it) ________$ tatc ____ Zip ___ 

Canada & Mexico, S27.97. Foreign surface, S44 .97. I year only, 
U funds drawn on U bank. Please allow 6 weeks for delivery. 

BOm icro • PO Box 981 • Famingdale, Y 11737 
:nnn8 L---------------------- ­
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Ti1 ,,,, Sn1on lo ~~! * BONUS. 
•TANDY 1000 w/ DESKMATE SOl!wore· 

ltXI PrOCtsSOI , Elecllonic Worksltttl, 
Flier. Telecom. Colenoor •Moil 

•MS·DOSllASIC 
•TANDY 2nd DISK Drive ins1011ec1 
•PBrS MFl· 1000 mulliluncllon 8d 
w/ 25611 of RAM, Strklt Port, Cloekf 
Coltndor 

•TAHDY VM-2 Monoclllorn. MonilOI 
•Box or 10 SKC Oiskenes 
•EPSON SPfCTRUM ut-10 Prlnler w/ NlQ 
mOde IOI WOid pr-Ssi"ll 

•EPSOH ut-10 TRACTORlttd option 
•Deluu Prtnler Coble 
• Cost ol THIRDWAYE COMPUTER PAPER 
•EPSON reploeemenl RIBBON 

CDA'S 
EARLY SHOPPER 
BONUS 
6 OU11411 
SURGE PROTECIDI! 
By.E.P.D. 
A $49 Votue 
Absolulely 
FREE' ! 
exp 1211 0185 

llST·S2.322 

ALL 
FOR ONLY! 

$1,699 

CIVE A Clff TO llEMEMBEll . ,, ,, 
THE MFB·10001mBy PBJ, Inc. 

~ \ 
NOW 

$279 

Designed 101 ust w1m me lonely 1000, The MFB·1000 mumrunc~o 
bOOld con101ns 3 ol lht mosl needed tunc11ons oll on one 10' 
bOOrd Includes hs own DMA connoiler. 25611 or RAM (upgrOde r 
512k). o serool communications po<I, ond o bOlle<y bocked rea 
rome Clock /Coltndor Also compohole wim omer IBM compahbles 

COMPlETE THAT WISH UST! 
EPSON FX·85 PRINTER PKG. 

• 

•EPSON FX-15 printer W/32 c p s NLQ 
MOde. 8k Buner. FriclionlPtn Feed 
Seleciype, BuHmoge G!opnics 

•EPSON FX-15 TRACTOR feed Option 
•Deluxe Prinler Cool• 
(pleose spec:ily Rodio Shock mOdel) 

•K! NSIHGTOH Tobit Top PRINTER STAND 
•Cast of THIRDWAVE COMPUlER PAPER 
•EPSON Replocemtnr RIBBON 
•COVIR CRAFT Prlnltr DUST COVEP 

LIST-5652.80 ,,, /111 SMIH " Sitt! 

SAW Ortli 
ltfJO 

COMnETE 
REMY 

TO llt/111 

SPEC/Al! 
1439 

ORDIRS ONLY 800•526•5313 
lnqulnes Pnce Ouotes. and in H.J. ull 

201·721-IOlll 
ORDERING INFORMATION AND TER MS· 

MJ lo CDA COMPUTER SAUS 
31 MJr ,,. H Ro.id West II ford NJ 07480 

Include address and phone numbet Shopping. l\Jndl ng and 1nsuranc1 
a1e ildd to()ft;ll Add 21!\ UPS Ground ($3 50 mtntnuml UPS lliue 6 
(S5 00 mtntnurnl ~.o C O D Cashoers checks mor>eyciders a 
eted1t Uld Sh'P '""''e0'•tet; PerSONI ilnd ccom~ny chet•S alloN 1 
da;s ORDER 9am·7pm FST ~ nday fllday Saturday 11).4 OU 
REFERENCES We na.e bW1 sef1 •g comPtJle!S StllCt 1977 Our ban 
" F11st f•de Ty Ban< . • Vesl ~· llord NJ 0&8 listed SATISFACTIO 
GUARANTEED! II ,o. ••• not t~ sat•s• ed return A th n 7 dil; S lo 
a lu.I refund ORDER VIA COMPUSERVE You may place orders • 
CO'APUSERVE SELECTRON'C MALL 24 hours a da;. 7 d.i1s a -.. ee < 

SPREADSHEET BEAT 


single-column table. the value returned 
Is from the preceding row-$24.600. 
Lookup then searches down Base_ table 
and Percentage_ table. again stopping at 
row 12. The base. then, is $3.465. and 
the over-amount Is $400 ($25.000 ­
$24.600). Plugging the numbers Into our 
equation. the federal tax Is $3,465 plus 

25 percent of $400. or $3.565. 
Put all of this together. and you have a 

nice tax calculator. If you let your imagl· 
nationwander. you quickly realizethat the 
formulas for tax calculations In column 3 
could be extended to use any of four table 
areas. depending on whether you are mar­
ried or single. 

Action 	 Comment• 
DEBUG TD.ORV <ENTER> Load Debug and the LOTUS text display 

video driver. 
El7D<ENTER> Begin editing memory a t offset address 

Ol 7DH in the driver. 
WW<SPACE> 	 Enter first color selection from Fig. 3: enter 

the hexadec imal digits from the color selec­
tion table In the proper order for each a ttri­
bute byte. 

XX<SPACE> 	 Enter second color selection. 
YY<SPACE> 	 Enter third color selection. 
ZZ<ENTER> 	 Enter fourth color selection. 
W < ENTER > Write the modified TD.ORV driver back to 

the disk. 
Q<ENTER> Exit Debug to MS-OOS. 

Figure 4. Instructionsfor modifying colors In IBM-PC Lotus. 

Color Byte IBM PC Lotu• Tandy 2000 Lotu• 
WW Used to set normal colors. Used to set the backgrou nd 

colors for normal text and 
borders. 

xx Used to set colors for the Used to set the foreground 
spreadsheet border. color for normal text and 

borders. 
yy Used to set colors for un- Used to set the background 

protected cells and h elp color for h elp text and unpro-
text without the cursor. tected cells. 

zz Used to set colors for un- Used to set the foreground 
protected cells and he lp color for he lp text and unpro­
text with the cursor. tected cells. 

Figure 5. Description of bytes used to modify Lotus colors. 

Action 	 Comment• 

DEBUG TD.ORV< ENTER > 	 Load Debug and the LOTUS text display 
video driver. 

El8D < ENTER > 	 Begin editing m em ory at offset address 
0 18DH In the driver. 

WW <SPACE > Enter first color selection from Fig. 3; enter 
th e h exadecimal digits from the color selec­
tion table In the proper order {or each attrl· 
bute byte. 

XX<SPACE> Enter second color selection. 
YY <SPACE > 	 Enter third color selection. 
ZZ < ENTER > 	 Enter fourth color selection. 
W <ENTER > 	 Write the modified TD.ORV driver bac k to 

the disk . 
Q<ENTER> 	 Exit Debug to MS-OOS . 

Figure 6. I nstructions for modifying colors In Tandy 2000 Lotus. 



Circle 470 on Reader Service card. Circle 452 on Reader Service card. 

96KMODEL 100 

The PG Design 64K RAM module adds two additional 32K RAM 
banks to your existing Model 100. The fi rmware that comes in 
your Model 100, BASIC, TEXT, TELCOM, ADDRSS, SCHEDL, 
are all present in each additional RAM bank. 

You may transfe r files from one RAM bank to any of the other 
RAM banks by using the function keys. 

We designed our RAM module to allow clear access to the ROM 
slot and we provided a forty pin , male connector to u tilize Radio 
Shack s DYi or other disk drive systems. We have installed a 
lithium power cell to maintain the memory of the module fo r six 
months if you should remove it from your Model 100. But, wh ile 
in the Model 100, the power cell has a life span over six years ' 

The RAM module snaps easily into the expansion port in the 
bottom of your Model 100. 

Guarantee 
We guarantee that all PG Design products perform to your com plele 
sahsfact1on or your money back' We manufacture the highest quality 
RAM modules available anywhere . 

Order Tuday 
64K RAM module S375 
32K RAM version S250 
Upgrodc toter for S 150 

· s K Ram modules for $29.95 ea 
Model 100 
Sec of three- S84.00 
•24K RAM modules S 139 

for Model 200­
Two or more- S 135 ea. 

send check, money order, 

Visa & Mastercard accepccd 


PG Design Electronics, Inc. 66040 Gratiot Richmond Ml 48062 13131727-2744 

Circle 536 on Reader Service card. 

Install our new LetterWriter NLO upgrade kit in your printer 
and you can choose NLO (or any of 15 other print features) 
by simply tapping your printer panel buttons. NLO print has 
four times the resolution of draft print. That means finer 
character detail. no visible dots, and impressive-looking 
documents. The FX version even adds IBM Graphics 
printer compat1b1lity. With LetterWriter in your FX or RX. 
you may never need to buy a letter quality printer. Why not 
get LetterWnter for your printer today? 

NLQ 12345abcdefghiJKLMNOPQRS 
Dr- ,4·ft l ?:-": 4 :=i F1 bni P -f g h i. J L L MNOF'ORS 

$79.95 $59.95 
FX RX 

For all FX·80/1 00 and RX-801100 
printers 1ncludu10 FIT and + senes 
S•mPte plug-in installation 
Complete 1nstruct•ons included 

FINGER 
PRINT -· 

Dresselhaus Computer Products, Glendora, CA 
Call (8 18 ) 9 14·5831 for dealer nearest you . 

FastPak Business Mail S stem 

Any place you need a name and address 

Envelopes 
Invoicing 
Labels 
Notices 

Forms Fill-in 

-

Merge · Works with all the Correspondence FastPak Mail from DHA Systems & Software. A complete 
popular word processors, Word, 

library of programs that does everything for mail but lick the Direct Mail Wordstar, Multimate, etc. Create 
stamps. No frustration , no learning, no set-up. Easy to use. 

form letters with fill-ins. Easy 
Organize all your name, address, and phone files in one 

Mailing Lists 
enough for 1 letter. powerful Addressing place. Input and corrections are easy, just fill in the blanks. enough for 5000. 

Form Letters Add your own codes. Fast, easy, flexible sort. Select names 
for special mailings. Tickler Files 
Run labels and letters at the push of a button. Sort, Select, Combine. Newsletters 
FastPak Mail includes a powerful system for merging let­ Lets you organize your files 

Sales Letters anyway you want, by zip, 
Credit Letters 

ters and mail files for any kind of letter writing - from routine 
names, or special codes. correspondence to personalized direct mail letters. 

Sales Follow Up " Your product is excellent .. ."- John Stevenson, 

Collection Letters Experts in Direct Marketing Conversion . no need to 
" . . . the best direct mail product aid I ever bought." Boilerplating retype your list. Easily convert 

Ralph Thomas. Thomas Publications your existing lists to our format. 
" FastPak Mail is a bargain to say the very least. " 

" We are totally amazed at what your mailing list 
system can do. The sort and merge functions are Purge - Eliminate duplicate 
fantastic, as is the entire package in general." names 

- Steven Friedman, SHF Software Systems. 

DHA Systems& Software Economical $7995 
Easy to buy 

832 J URYCOURT I SAN JOSE, C A 95112 / (408)947- 101 1 

To Order: Send check or money order for $79.95 plus $5.00 
RUNS ON MODEL 4 AND shipping and handling. California residents add sales tax. 

Phone orders, Call 800/ FastPak . Visa/MC welcome. MODEL 1000 (CPM OR MS-DOS) 
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SPREADSHEET BEAT 


Lotus Land 
I get bored with the color selections on 

the IBM and Tandy 2000 versions of Lo­
tus 1-2-3. Color displays are meant to 
display cC1lor! Changing your Lotus 
colors takes less than five minutes and 
anyone can do It. 

Let's tackle the IBM-PC compatibles 
first. Lotus sets the colors for each char­
acter by writing a distinct color attribute 
for each position. Color video memory Is 
organized Into pages of 4,000 bytes con­
taining a character byte followed by an 
attribute byte. 

The attribute byte contains two 4-blt 
numbers that identify the color of the 
character background and the color of 
the character Itself. The foreground 
color can be any of the colors In Fig. 3 
while the background color Is limited to 
selections zero-7. Adding eight to the 
background color forces the character to 
blink. For example, IF gives bright 
white characters on a blue background. 
while 9F causes the characters to blink. 

Now. armed with this knowledge. se­
lect background and foreground colors 
for the spreadsheet border. the text on 
the spreadsheet. unprotected cells or un­
selected cursor locations In the help 
mode. and unprotected cells or actual 

cursor location In the help mode. Write 
these down. remembering to organize 
them In each byte as background/fore­
ground. and fire up Debug. 

Place a disk containingDebug In drive B 
and the Lotus system disk (It must contain 
the file TD.ORV) In drive A. Follow the In­
structions In Fig. 4 .enteringeach stepjust 
as Itappears. ReplaceWW. XX. YY.and ZZ 
with your color values: see Fig. 5 for a de­
scription of each byte. When you're done. 
run Lotus Access: you should see the 
changes Immediately. 

The Tandy 2000 Lotus works differ­
ently on the 2000 than It does on other 
MS-DOS machines. The spreadsheet 
frame and text are displayed using some 
colors In the monochrome text mode. 

For the Tandy 2000. the monochrome 
video Is organized Into a single page of 
text arranged like the IBM PC. Unfortu­
nately. the attribute bytes don't resem­
ble the PC's. These attributes do allow 
setting normal or high-Intensity display. 
blink, underlining, and reverse video. 
The normal and high-Intensity modes 
select their respective colors from the 
palette register contents and you can 
control these values. All 16 colors In Fig. 
3 are allowed for setting the values. 

Normal or highlight characters may 

also be displayed In reverse video. Lotus 
uses these four combinations to display 
all text. While you have no control over 
the attributes used to display text, you 
can control the colors used for each mode. 

Again, use Fig. 3 to select the colors 
you want. The first wlll control the back­
ground color of the normal text and the 
second the foreground color. These 
colors will also be used for the border. 
which ls displayed In reverse video (the 
functions of these two colors are re­
versed). The third and fourth choices set 
the colors for the help text and unpro­
tected cells. You enter each of these 
colors as a single byte: for example. 
bright green as byte OA. 

Figure 6 gives directions on using De­
bug for the Tandy 2000. Follow them as 
you would those for the PC-compatibles. 
You should Immediately see your color 
selections when you run Lotus. 

A final word ofwarning: You can select 
some bizarre color choices. You might 
need to experiment before you find the 
colors you like.• 

Write to Spreadsheet Beat clo 80 Mi­
cro, 80 Pine St., Peterborough. NH 
03458. We will pay $50 for any tem­
plates that we publish. 

Circle 285 on Reader Service card. 

UNINTERRUPTIBLE 
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Circle 276 on Reader Service card. 

~if~<Q\ ~ Complete

~l~~~j~) 

Radio Shack 

Runs On TRS 80 MOD 3-4 On CP/M 

TRS 1000-1100·2000 On MSDOS 

TRS 80 M OD. 2-12·18 On 


TRSDOS Or CP/M 


• FU LL SUPPORT & U Pt>ATE • MOflJE FOAM S I SCH EDULES 
Oto ....,.,.by J,.•.<11v 1&; Reor t> ... • ''"" Dd•' ..'•• p., \o. p. e- """ • , t-f'l'Ju ..,. .trod I 0<"1'1'1 
do'\- lf'I I f'"hr ,...,. Phontt rnf)()t'"' •OOOtt Al\f"luliJ 

1'•v.J • '>(, • ft 1~ •e .;r ~•Ir lf>f• 10•, S 11a., Ava •Pt• "°"' ¥ .1c.Jt 
0 4 '1 ]I~ 1119 111 ·u t ~4filt 1.AOO 

4 l'H 'J69~ 61., 1 

•"0 Ci'' l t NI ~~l@m 4 a.o •n<JuOt!• ~n• 
 w,.r """'t"l•uM."' wt.t -lt'l>f•X/'.11- "odou!Pul 

bfll•""-1 & CO• l:t' tt'lr• 4•!• l'\n rM df>P't"C•al ~ • RECEIVE A FAEE 84 lA)VP AC K 
'4l ~•<)t\qMtt' "~ a.1 n.,,.,.,, ~ °'"°""' IM 1·~~ Yf'IS.c>n OfofOfe N ov , .., IM 

tt"< ""'"f' a ''H 84 "'9ft. Jl"I to1 • ..-p1o,... ua n "tiQ 
0.-nv o ,., oni., S.l~OO Pe•s:..il'la h• Pad 

l"'f" euita ., ,. T"r data p _,' 
• I NSURES SPEED & ACCU RAC Y 

S 79 g i., C flll\t Prof u'"'• •no W0r ~heel C..en 

.W('W Pf •If' l'fl'PI d'Wt t>fl'(Jw t •ilu'-.>""A'•<-,.r, 
lvt ...""' J T PI' t'" Q olf>i.l<Jl.. ~.. o Uli lO 

Sc t'-t"dut'(tt.Ott.f,f••·I ()401 l""nt 
 Many New Featurea Added 

635 MAIN MONTROSE. CO 8 1401 
(303) 249·1400 1-&<»15215· 1040 

VISA -
---TAX SOFTWARE SINCE 1978--- ­

Radio Shack Registered Name Of Tandy Corp. 

C,rc 1e 71 on Reader Service c ard 

Circle 185 on Aeade1 Serv ice c ard 

70 INCOME TAX PROGRAMS 
(For Filing by April 15th, 1986) 

TRS-80 Models I, II, Ill, 4/4P, 12 and 16 
and this year: PC-DOS and MS-DOS* 

FEATURES: ­
1. Our 7th year in TAX 6. BASIC. Unprotected 


Programming 7. Don't change paper 

2. Menu Dnven Programs All SEASON! 
3. "SAVE" on Disk 8. We Stand Behind 
4. View on Screen before Printing our Programs! 
5. Correctable 9. Write for Details. 

f'or the Tax Preparer. C.P.A .• Lawyer and Individual. Hundreds of long-time 
Users. You buy ONLY the disks you need. 

Programmed for easy-use. Programs follow the Forms closely. Check-points 
along the way. Results on screen before printing; can be corrected. 

70TAX PROGRAMS include: Forms 1040, 1040A. 1120. 1120A, 1120S, 1065 
and 1041. AlsoALL Schedules,and Forms 1116. 2555. 2106, 2119, 2210,2441, 
3468, 3800, 3903, 4136,4137,4255,4562, 4684, 4972,4797, 5695,5884, 
6251 , 6252, 6765. 8027, 8283, 8332 and 8379. Also Tax Preparer HELPER 
disks. 

There are 14 disks(@ S24.75) for the Model I; 7 disks ((a S49.50) for the 
Models Ill. 4/4P. PC-OOS and MS-DOS: and 3 disks ((<1 S99.) for the Models 
II , 12 and 16. Buy only the disks you'll need. MO & ME buyers. add Sales 
Tax, please. Write for details. 

i vJS4· I ~ t ] 
For TRSDOS Programs, WRITE: ­

GOOTH TAX PROGRAMS 
931 S. Bemlston •St. Louis, MO 63105 

*For PC-DOS and MS-DOS Programs, write: 
MICROCRON SYSTEMS 

P.O. Box 561, Old Town, ME 04468 
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Circle 82 on Reader Service card. 

777 5 MEG 
NEW! HARD 

---------------See opposite page • • • • • • 
MODEL I 
DOUBLE DENSITY BOARD 
Add 80% more capacity to your disk 

system with the Double Density 

Controller (DDC) from Aerocomp. 


The Story 
Some products have what it takes to seem to last forever. Our " DOC" is 
one of those products. What it does is allow you to operate your TRS..SO 
Model 1 disk system in double density. In this case double density means 
almost doubling the storage capacity of your diskettes. Single density. thats 
the way Radio Shack designed your Model I expansion interface. organizes 
your disk onto 1O sectors per track. Each sector contains 256 bytes of data 
for a total storage capacity of 2,560 bytes or 2.5K per track times the number 
of tracks your drive 1s capable of adresslng. Double density. on the other 
hand, writes 18 sectors per track each containing 256 bytes for a total of 
4.608 bytes or 4.5K. That is 80% more data In the same space. Why didn't 
Radio Shack do that in the beginning, you ask? Well it costs money to do 

Comes complete with cable 

and choice of software driver• 


(CPM, LOOS, TRSDOS) 


10 Megabyte Hard Drive .................. $899 

15 Megabyte Hard Drlve ......••....•..... 1095 
30 Megabyte Hard Drlve.................. 1495 


SYSTEM FEATURES 
• For TRS-80 Model 3-4-4P 
• One Year Parts & Labor Warranty 
·Size Rated After Format 
• Continuous Duty Power Supply 
• Error Checking & Correcting 
· Continuous Duty Fan 
• Size 11.5" x 12.5" x 5.0" 
• All Contacts Gold Plated 

·- 3 ._.. l.DOS 
1.4oOo1 • _.... TRSOOS U or - Micro Cl'/M 2.2 

double density because 11 is more difficult to do than single density and the 
data is harder to capture reliably. That means more cost and the Model I 
was meant to be a low-<:0st computer for the masses. Therefore, no double 
density for the onginal Model I. 

The Facts 
Other companies introduced double density controllers tor the Model I but 
they were not so good. We waited and waited but. even new models failed 
to correct problems with data separation that kept cropping up. So we went 
to work and came up with a new design to cure the old problem. At last! 
A double density controller tor the Model I with a higher probability of data 
recovery than with any other double density controller on the market then 
or since. Our analog design phase lock loop data separator has a wider 
capture window than the digital types the others use This allows high 
resolution data centering. Our " DOC" analog circuit allows infinately variable 
tuning The attack and settling umes are optimum for 5.25" diskettes The 
oft-stated fears of adjustment problems rumored by digital dilettantes have 
been proved groundless by thousands of satisfied users the world over. The 
bottom bne here is state-Of-the-art performance and reliability 

DRIVE 
There are firms which offer benefits, experience or products seemingly 
too good to be true. Now why would you want to expose yourself to 
unhappiness when Aerocomp has a proven record of thousands of 
happy, satisfied TRS-80 customers. Just take a minute to look through 
back issues of this magazine. You won't find many companies that have 
been around as long as Aerocomp. We fully support TRS-80 computers 
and most all operating systems including CP/M 2.2. Aerocomp leads the 
way to low hard disk prices so you can afford to enjoy the benefits 
of increased storage and faster disk 1/0. These units are precision 
engineered, tested and delivered complete and ready to use, right from 
our stock. Each unit is guaranteed for one year parts and labor. You 
can count on us to be here if you should ever need us. As always, 
your satisfaction is assured with our 14 day free trial offer. If, for some 
reason, you are dissatified with our drive merely return it for a full refund 
(less shipping). How can you go wrong? Specify the software driver of 
your choice and start enjoying your computer's real capability. Do it 
today! Call our toll-free number now! 

ORDER YOURS TODAY 

TRS-80 Model I disk system owners who are ready for reaable double density 
operation will get 80% more storage per diskette; single and double density 
data separation with far fewer disk 1/0 errors; single density compatibility; 
simple plug-m operation. You will need a disk operating system that has the 
necessary double density software. All the popular DOS's (except TRSDOS) 
have the dnvers. We have put together two special packages in the event 
you don't already have one of the more poputar DOS's 

--S.twdlng&~ 

"DDC" by itself ••••••••••••••••••••••• $ 99 
"DDC" and LOOS .•••••••••••••••••••••159 
"DDC" and NEWDOS 80 2.0 •••• 179 
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al TrackL.T Track a inale Head 
L.T ulll Head 
L.T~rea om lete a un lze 
L.THalfSize 
L.T3-1/2", 5-1/4" or 8" 

DISK 
DRIVES 

Aerocomp leads the way to the BEST value in disk drives and related peripheral products 
on the market today. Sound engineering, high performance, quality construction, flO-fisk 
free trial, outstanding warranty service and a reputation for doing the riglt thing make 
ycxx decision to buy Aerocomp the correct one. Please look over otX offerings and 
make your selection. When you have made your choice call otX tol-free number and 
place ycxx order. If you need assistance in making 'f04X selection, please call cxx 
information number. It's Wsted in the box at the bottom of this ad along with the technical 
assistance number for those of you who want to get right to the nlttyi1ttty. Thanks, 
we all appreciate your business and wil continue to do our very best to support 
you. 

BARE DRIVES 
Add$4 S&H IllThese drives are completely 

burned-in and tested for your ulti· 
mate satisfaction. Add that extra 
drive today• These are new factory 
drives. No blems. seconds. closeouts or defunct 
manufacturers surplus (MPI, Shugart . etc). In­
struction manual included at no extra cost. Ser­
vice manuals are also available . See 
" Miscellaneous Goodies " for information. 

40tk SS half high TEAC F035-A . .. .. ...... . S 99 

40tk OS half h igh TEAC F035-B . ..... .. . . . . . 109 

BOik OS hall h igh TEAC F035-F . . . . . . .. 129 

40tk SS full size Tandon TM100-1 .. 119 

40tk OS full·size Tandon TM100-2 .. . .119 

40tk SS half high TEAC F055-A . . . . ..89 

40tk OS half high TEAC FD55-B . . . .. . 99 

80tk OS hall high TEAC FD55-F . . . .119 

8" SS Thinline Tandon TM848-1 E . . . . .. . . .. .260 

8" OS Thinline Tandon TM848-2E ....... . ...335 


8" FLOPPY DRIVES Add $12 S&H 

These 8'' Thinlioe drives WOIX 
with the Model 2 8lld 16 plus 
others thllt use standard 
drives. The rugged al-steel 
cabinet has en extra 1-vy 
duty ~ supply rated fOI' continuous operation. 
A AllllOYMble air filter allows Ol'ty clean air to 
circl.Aate. Cabinets with single drives ere supplied 
with a blank panel to oover the unused spece. A 
second drive can be added at any time. Service 
manuals are avallable. See " M iscellaneous 
Goodies" fOI' info. 

1-8" SS Tandon TM848-1E & case ...........$ 389 

2-8" SS Tandon TM84&-1E's & case .. ........ . 649 

1-8" OS Tandon TM84&-1E & case ....... .. .....439 

2-8" OS Tandon TM84&-2E's & case ....... ....699 


MISCELL.ANEOUS GOODIES 12 W< 

Model 1 TRSOOS 2.3 disk & manual ..........$25 

Model 3 TRSOOS 1 .3 disk & manual .......... ... 25 

Model 4 TRSOOS 6.2.x disk & manual .......... 20 

LOOS (specify Model I °' Ill) ............. ........ ...... 69 

NEWOOS 80 v2.0 (specify Model I OI' 111).......99 

Montezuma Micro Model 4 CP/M 2.2 ........ ... 169 

Tandon TM1~1/2 Service Manual ................. 20 

Tandon TM848-1/2 Service Manual ................. 20 

TEAC FD55A/8/F Service Manual ....... ............20 

1 O SSOO disks in library box. Lifetime Guar 12 

1 O DSOO disks in likrary box. Lifetime Guar 15 

5.25" drive po- supply & enctosure .. .......... 59 

8" drive pwr sply & end w/fan 5V-24V ..... ..150 

5 .25.. 1-<!rive cable. a nice length .... .... ........... 19 

5.25" 2-<lrive cable. a 44 incher ................ .... .. 24 

5.25" 3-<lrive cable, just the tight size .. ......... 29 

5.25" 4-<lrive cable, the top dog .... .............. .34 

5.25" Extender cable with gold contacts .. ... .. 1 O 


COMPLETE DRIVES Add $6 S&H 

Fits TRS-80 Models 1,3,4 and the 
Color Computer plus the others 
that use standard drives. The drive 
of your choice is mounted in a I 
sturdy, all-steel cabinet. An external gold plated 
drive connector allows cabling without disassem­
bly of the cabinet. Half-high drives come in a full ­
size cabinet that w ill hold and power our half-high 
drives. Single drives have a panet covering the un­
used space allowing a second drive to be added 
at any time. All are shipped fuHy assembled ready 
to use. Specify silver or beige cover. Stainless 
Steel covers are avaHable for $12 additional. 

1-40tk OS 3.5" F0-358 in dual case .. .. . . . . $ 159 

2-40tk OS 3.5" FD-358's in dual case ... .. . ..259 

1-BOtk OS 3.5" F0-35F in dual case ..........179 

2-BOtk OS 3.5" FD-35F's in dual case . . . .....289 


40tk Single Side full size TM100-1 . .. .. .. .... . 149 

40tk Double Side full size TM 100-2 . .. . . . . .. . . 159 


1-40tk SS half-high F0-55A in dual case . . . .. 129 

2-40tk SS half-high FD-55A's in dual case . . . . 219 

1-40tk OS half-high FD-558 in dual case . . .. .139 

2-40tk OS half-high FD-55B's in dual case . . . 259 

1-80tk OS half-high F0-55F in dual case...... 159 

2-BOtk OS half-hiQh F0-55F's in dual case....279 


FREE TRIAL OFFER 

u.. yox Aerooamp lwdwmt9 pnWct for up lo 14 mys. 

If you .. not Mtlellecl lot ANY MAION (except ,...._, 

«*nllge or ~ hlrldlng). rel\nl ~ (nand) n the 

OfiglrW lhlpplng ~ lot • u ~ price rwlllnd, 

.... lhlpplng. tony, .... ~ doM 11111 ...., ID 


---· Defectlft .._ .. lie .......... Ant

lwdwmt9/90ftw.. lpedall ... be proretecl and the 
90ftw..... be ctwged at the regul9r Yf'lbundl9d price. 
we ~ canftdenoe n OAJt: proCluctl and - know you .,. 
be Uliefled. 

WARRANTY 
We offs a one y.- w.,.Mty on i:-ta and labor ageinst 
delecta n meter1a11 and wortunan8Np. n the - ..w. 
tiecon.e r-..y lot Illy,_you ... ftnd OAJI ..w. 
Olper1ment fat, lrl9ndly and cocpera11ve. We want IO Q9p 
you happy. Out ol w.rTW1ty ~ .. al90 eY8leble. 

100% BURN-IN 9f1d TEST 
Al OAJI productl .. ~ and ~ - prior lo 
lhipnwol. We want you to ......... -.... r-'Y·I0-9>· 
AEROCOMP ,,_.. .-atllllyf 

ORDER NOW! 

c.. Cu loll-tr. numbs .-vice and ~ 'fOAJI on»-..... 

'fOAJI AIT*1Cln Expwa. Ma1ere:harge or ViU numbs 

r.cly. We wll not c:twge 'fOAJI c.d until the dey - ll'lil:l 

yox on»-. You mey on»- by mall ueing 'fOAJI credit c.d. 

chedc Cl money on»-. Perlonel and CXllT"*'Y chedc• .. 

weloolne and CMIM no lhipplng Clalay a long a lt19Y .. 

- printed and the Slgnatln exactly ~ - the 
,,.... printed on the chedc. We .,. lllp ...n- COO with 
no depoeit but 11 coo·1 l9QUlr9 can °' a catier'• chedc 
on .--y. Te• • l'9liclenta add 8'11. Stale s.. Tu. No 
tax oolected on CUI of 1tate ~- C...... 
~ add $20 to 'fOAJI or<* K ~ $550 for customs 
documentation. 

TRS-80 Model Ill I. 4 

DISK CONTROUER 


and 

DRIVE KITS 


Convert YfJ4X cuaette Model Ill or 4 to 
dis« op91atlon with one of OU' complete 
kitS. You receive OU' own advanced dis« 
oontroler bolrd with gold plated edge 
contacts capable of 4-drtve operation; 
OU' own power supply; plated steel 
mcuitlng towers complete with RFI 
shield plus al the cables and hardware 
necessary. Detailed instructions are 
included. Al you need is a scnwdrlv9r 
and a pell' of pliers. System kits come 
with 40 track mngi.side drives or just 
order the basic kit and pick the drives 
you want from the selection In the next 
column. 

CONTROLLER KIT . . ............ .. .$ 199 

(E-vthing you - • less drives end OOSI 


1 DRIVE SYSTEM ••••• ••• •. •• •••. ••• •• 299 

2 DRIVE SYSTEM •••. •.• •••• •• •••• ••• • 399 


Substitute OS drives for only $10 each. 

Add S9 shipping & hat\dling 


Model 3 TRSOOS 1.3 disk/manual ..•• . . •. 25 

Model 4 TRSOOS 1 .2.x disk/manual. •. .. •. 20 

LOOS 5.1.4disk/manual ......••••..•.•...• . H 

NEWDOS IO version 2.0disk/manual •. .••. 99 

CP/M 2.2 by Montezuma Micro•..••..... .119 


No I a HC:-.,. ...... order9d wilh 1111 

MOUNTING KIT AND POWER 

SUPPLY ONLY ••••.•••.... •••..• •••.••••• 95 


Add S8 shipping end handling 


DISK CONTROLLER ONLY .... . ... . . 110 

RS-232 BOARD & KIT ....... . . .. . .. .. . . 69 


Add S4 shipping and handling 


OUR FAMOUS 

MODEL I STARTER 


PACKAGE 

If you have a Model I and an Expansion Inter­
face this is what you need to get started with 
disks. Included is one 40 track single-side disk 
drive complete with matching silver case and 
po-r supply, a 2-drive cable. a TRSDOS 2.3 
disk operating system and TRSDOS manual 
plus aM insurance and de~very charges to your 
door (lower 48 states). 

Yours for only $ 199 

LOOS 5.1.4 disk/manual ...................H 

NEWDOS IO version 2.0disk/manual . ...•. 99 


You can add our renowned " DOC" double 
density controller to either the Radio Shack or 
the LNW Expansion Interlace for 80% more 
storage capacity on your drive . Order it at the 
same tome as our starter package above and 
we'll pay the shipping.Go ahead, you deserve 
increased density. See the opposite page for 
the latest technical details. 

$89 
Wilen pu<chase<I with Staner Pack age 

CALL TOLL-FREE 

800-527-3582 USA 

800-442-1310 TEXAS 

For inquiries or information 
call 214-339-8324 

AC~°'Ulilil 

Redbird Airport, Bldg. 8 

P.O. Box 24829 

Dallas, TX 75224 
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REVIEWS 

Continued from p. 34 

Hyperzap also lets you Inspect and 
modify memory with string searches. 
CRC calculations. memory modifica­

Multilingual 
MULTIDOS 80/64 
by Thomas L. Quinclry 

MULTIDOS Features 
While MULTIOOS80/64'scompatibillty 

with Model I/III Basic programs Is good. It 
Is a Model 4 operating system. It resides In 

tions. block moves, block fills. and block RAM and loads Its Basic Interpreter In low 
comparisons. **** memory. Because of this. you can't run 

Hypcrzap generates self-booting disks 
for either a Model I. Ill. or 4. Also. you 
can put any combination of I. Ill. or 4 
programs on a self-booting disk. useful 
for anyone distributing Model I and 

MULTIDOS 80/84 runs on the Model 4 
(64K) and requires one disk drive . 
AlphaBit Communications Inc.. 13349 
Michigan Ave.. Dearborn. MI 4SI26, 
313-5Sl-2S96. $9!J.95. 

most /CMD flies written for the I, Ill. or 4. 
MULTIOOS also doesn't support the RAM 
calls most commercial software packages 
use. For instance, I couldn't run Scripslt. 
LeScript. or Allwrlte. Some commercial 

Model III/4 versions of a program on a 
single disk. 

Hyperzap supports a feature called au­
topilot, a do-file mimic for building files 
of multiple keystrokes. Once you bulld 
an autopllot file. or use one of Hyper­
zap's I 7 flies. you can pass control to Hy­

Easy to use: * * * tr tr 
Good docs: * * * tr tr 
Bug free: * * * * tr 
Does the job: ***tr tr 

As any of Its fans know, MULTIOOS 
reads and writes practically any 

machine-language programs can access 
most features, but not all. 

If you have a 12SK Model 4 , MULTI­
OOS lets you partition the extra memory 
bank as a Memdlsk: you can also set 
aside part ofhigh memory as a RAM disk 
or data disk. MULTIOOS provides a MIN­

perzap and all program prompts wlll be Model I/Ill DOS format. The Model 4 ver­ IDOS function accessible at all times. 
answered by the autopilot file. s ion of MULTIOOS. 80/64, extends this even while running a Basic program. It 

Drawbacks 
feature to include TRSOOS 6.X. MULTl­
OOS 80/64's main advantage, however. 

Includes commands you can run before 
returning to the program. You can copy. 

Whlle all of the above may sound great. Is its ability to run Model I/III Basic pro­ kill. or list specified files: display a direc­
Ifound a number ofserious problems with grams In Model 4 mode without conver­ tory: Invoke a debugging program: and 
Hyperzap. The 39-page manual provide~ sion. at the Model 4's faster processing select the 64- or SO-character screen 
a good explanation of Hyperzap's many speed and SO-character screen width widths (32 or 40 characters In enlarged­
features. but It doesn't explain disk for­ (unless the program uses machine-lan­ character mode). 
mats and structurf'S. guage subroutines or PEEKs or POKEsJ. Other useful commands available 

Also, entering data with Hyperzap Is a Like other versions of MULTIOOS. 80/ from DOS Include an Unkill co;nmand 
confusing hodgepodge. Many program 64 touts Its ability to read all disk for­ and linking and routing commands. 
prompts require a leading zero for sin­ mats for the TRS-80 series. While MUL­ MULTIDOS's utilities let you assign 
gle-digit numeric values. Others require TIDOS can directly read some DOS function-key characteristics. edit glob­
only a single digit and produce Incorrect formats (like LOOS). you have to use a ally In Basic. zap disks, time disk drives, 
results Ifyou add the leading zero. While program called VFU to convert TRSOOS filter printer codes, spool printer data. 
you can vut most numeric responses In 1.3 programs to another drive to run test m em ory. and scan/search m emory 
either decimal or hexadecimal format. them . Several Model I DOSes require for S- or 16-blt codes. 
some prompts accept only decimal or that you change the disk's data address MULTIDOS supports double-sided 
hexadecimal values. To aggrava te the marks with the MULTIDOS Convert / disk drives. but the manual provides no 
situation further. Incorrect responses CMD program. As with other versions of Instructions for making a double-sided 
can sometimes crash the program. MULTIOOS. 80/64 can read all TRS-80 MULTIOOS system disk. 

Since Hyperzap runs Independently of disk formats. It also writes to most for­ You can also format. read. and write to 
a disk operating system. It uses Its own mats. but not to TRSOOS 1.3 and 2.3. the reverse side of a double-sided disk as 
device driver routines. While the video 
and printer drivers function properly. Compatibility 

though it were a separate drive. Each 
side acts as an Independent disk with Its 

the keyboard and disk drivers exhibit a MULTIOOS Basic uses tokens Identi­ own directory: you refer to a two-drive 
few glitches. The keyboa:-d driver cal to those In Model I/Ill Basic. but system's four " drives" as O. 0'. l. and l '. 
does n 't provide enough debounce. so the TRSDOS 6.X Basic uses different to­ However. you have to configure MULTI­
keys repeat slowly. And the disk driver kens. Therefore. you must save Model 4 OOS to recognize double-sided disks. 
hangs up completely whenever you try 
to access a disk.less drive. 

Basic programs In ASCII format before 
MULTIOOS can read and run them di­ Docs and Knocks 

My first copy of Hyperzap Indicated I rectly from a TRSOOS 6.X disk. The MULTIOOS manual Is tough to get 
had numerous CRC errors on disks that MULTIOOS's Basic Interpreter. Super­ through. While It offers good technical 
I could format without problem with Basic. comes with enhanceme nts to Information, you have to hunt all over 
other operating systems. Hypersoft sent standard Basic and debugging tools. You for it. And I found the way It handles the 
me another copy of Hyperzap that can trace. single-step. set breakpoints. different systems confusing. 
worked fine. and review variables in Basic programs. I discove red only one error with 

Conclusion 
You also get a string sort similar to that 
In TRSOOS 1.3 Basic, with output In as­

MULTIOOS. The Memdlsk X command 
Is supposed to reset the Memdlsk or 

Hyperzap offers several unique fea­ cending or descending order. RAM disk previously set. but I couldn't 
tures for a zap utility. but the program's Additional Basic commands Include get It to work. 
problems make It difficult to use. If Hy­
persoft corrected Hyperzap's weak­

Label. Erase. Zero. Hex, Binary. Call, 
and WPEEK. Erase removes a variable Conclusion 

nesses. I would give the program much array from RAM. Zero sets all elements While MULTIDOS S0/64 isn 't fully 
higher marks. But I found the Inconsis­ of the array to zero. WPEEK PEEKs at a compatible with Model I. Ill. or 4 pro­
tent data entry requirements confusing. 2 -byte value (word) that an Integ er grams, it docs have some features you 
With a little refine ment . Hyperzap points to. Some of these SuperBaslc can't find anywhere else. MULTIOOS 80/ 
would be an excellent product. Until commands conflict with those In 64 has utility for a select audience and 
then. I can only consider It fair.• TRSOOS 1.3. you may just be one of them.• 
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REVIEWS I EXPRESSCHECKOUTS I 


Typitall: A 
Scripsit Alternative 
by David Dalton 

**** 
Typltall runs on the Models I. m (48K) 
and 4/4P (64K) and requires one disk 
drlve. Howe Software. 14Lexington Road, 
New City. NY 10956, 914-634-1821. 
$129.95. With spelling checker. $179.95. 

Easy to use: * * * * -tr 
Good docs: * * * * -tr 
Bug free: ***-tr* 
Docs the job: ***-tr -tr 

I f you're a Model III Scrlpsll user who · 
has moved up to a Model 4. you'll 

probably like Typltall. an Inexpensive 
and capable word processor. 

While Typltall uses some of the Model 
4 's extra features. such as the BO-column 
scrccri and the function keys, It doesn't 
use the extra memory available with 
128K systems. Under TRSDOS 6.X, Typ­
ltall holds only 41K of text. It also docSn't 
use the Model 4's reverse video to high· 
light text. as SupcrScripaU does. 

Features 
Typltall adds some Important features 

missing from Model I/Ill Scrlpslt. You 
can scpd special codes to the printer. for 
example, and execute DOS commands 
from wlthin·the program. You can even 
exit to DOS. do a few chores (such as for· 
matting a disk). and return to Typltall 
with your text intact. 

Typltall calls help flies at the touch of 
a key. and updates a status line at the 
bottom of the screen after each key­
stroke. It dlsplays the current line num­
ber. the length of the line. the line width. 
the document length. and the amount of 
free space In bytes. 

Inserting new text within old was al· 
ways a pain with Scrlpslt. Typltall 
makes It easier with the function keys. 
F 1 opens a line for Inserting text. F2 de­
letes one character. and F3 rejoins lines 
after an Insert . You use control·M ·to 
switch back and forth between over­
strike and insert mode. 

You print flies to the screen or to a disk 
file. Printing to the screen lets you check 
your format without wasting paper. You 
can also print to the screen using small 
graphics blocks Instead of text. which 
will dlsplay how the pages will look. 

One nice Typltall feature Is Its printer 
spooler. You can save a document to a 
disk file and have Typltall print tlie file 
while you work on something else. Typ­
ltall has some limitations here, though. 
It may Ignore your keystrokes while It 
goes to the disk for the next block of text 
to print, and a noticeable system slow­

down signifies that you 're using the 
spooler. Printing from TRSDOS's Mem· 
disk Isn't as slow. 

Customizing 
You can modify many of the pro· 

gram's features and parameters and 
save them to disk permanently. You can. 
for example. change the rate at which 
keys repeat or set up a default file name 
extension. 

You can also set up printer parame· 
ters. such as whether your printer ex­
pects line feeds. and send command 
strings to reset the printer each time you 
print a file. Typltall's printer support Is 
good, but It doesn't support proportional 
spacing or serial printers. You can set up 
sequences of keystrokes and save them 
permanently. Thereafter. you can call 
often-used command routines or char­
acter strings with one keystroke. This is 
a good way to save printer-control lines 
that you use frequently. 

To give you more room for your docu­
ments, Typltall uses several overlays. 
Thal means that only part of the program 
resides In memory at any one time. Ifyou 
want to print a file. Typltall reads the 
printing overlay from disk. as ll does the 
help flies. You can circumvent this proc· 
ess by copying the overlays and help flies 
to Memdisk and customizing Typltall so 
that It accesses Memdisk before loadlng 
an overlay. This makes things rup faster. 

Problema 
Typltall dld several weird things with 

my documents. I was unable to repro­
duce the problem, but a couple of times 
my screen width changed of Its own ac­
cord and the text became skewed. though 
I lost none. Sometimes an Invalid com· 
mand wtll slightly alter the appearance 
of your text at the cursor location. 

Spelllng Checker 
The spelling checker. which only costs 

an extra $50. contains about 29,000 
words. It's s low. awkward to use. and the 
size of the document that It checks Is llm· 
lted by available memory. The checker 
sorts your document to make a list of 
unique words. looks up the words In the 
dictionary. and drops them Into a block at 
the top of your file. You use a Hunt com­
mand to find each misspelled word In your 
document. You can add to the dlctlonary 
and create your own special dictionaries. 

Conclusion 
Ty pltall lac ks the power of Super­

Scrlpslt. the plzzazz of LeScrlpt. and the 
class of Allwrtte. But not everyone can 
deal with Allwrtte's price tag or Super­
Scrlpslt's complexity. This Isn't the ul­
timate word processor. but a valid alter· 
native to Scrlpsll. • 

WordPerfect 4.0 

***** 
WordPerfect 4.0 runs on the Tandy 
1000, 1200. and 2000 (256K). requires 
two disk drlves and MS-DOS 2.X. Satellite 
Software International. 288 W. Center St., 
Orem. UT 84057. 801-224-4000. $495 
(Includes mall-merge and spelllng 
chc:cker with 100.~wordQ.lctlonary). 

I described Microsoft Word 2 .0 as a 
"first-strike thermonuclear word proces· 
sor" (August 1985, p . 114). However. I 
forgot that superpowers come In twos. 
WordPerfect 4 .0, like Word, Is an awe­
some program built for high-volume 
professional writing that is wasted on oc­
casional correspondence. In many ways, 
it's even mightier than Its Microsoft r1val. 

Most of WordPerfect's advantages 111· 
volve extra convenience. It's not copy· 
protected (which I appreciate after 
seeing my one legal copy of Word disap­
pear in a hard disk crash) and It can au­
tomatically save your file at specified 
Intervals. The spelling dlctlonary is big­
ger. It can not only format columns of 
text but also add columns of numbers. 
And the screen dlsplay shows the page 
and line position Indicator that Word 
Inexplicably forgot. 

But. WordPerfect Isn't as dazzling In the 
" what you sec Is what you get" depart· 
ment: There's no on-screen justification 
or multiple windows. and less virtuosity 
at mixing dozens of fonts for a laser type­
setter (though you can Install up to five 
printers Instead of the usual one). And It 
doesn't have an undelete function. 

Compared to Word 's layered alpha· 
betlc menus, WordPerfect's 40-plus 
comman~ (all done with the function 
and control. alternate. and shift keys) 
take extra memorization. The manual, 
while first-rate, is useless without the 
supplied function-key template. 

With the color-coded template before 
you. you'll fly through mountainous pa· 
pers or reports. Some programs can't 
print footnotes: WordPerfect automatl· 
cally numbers and formats notes up to 
16,000 lines long. not to mention doing 
Indexes, tables of contents. and Think· 
Tank-style outlines. Some auxiliary pro­
grams such as SuperKey a llow multi· 
keystroke macros and file a ccess pass­
words: WordPerfect has them built In. 

Once you tum off Its automatic hy· 
phenation (It brings winged thoughts to 
a screeching halt a dozen times per 
page). WordPerfect will quickly and un· 
obtrusively do any word processing job. 
Microsoft Word Is flashier (on-screen 
boldface Italics edited with a mouse), but 
WordPerfect Is a n unbeatable power· 
house. It's expensive. but definitive. 

-Eric Grevstad 
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EXPRESS CHECKOUTS 


Telecommuter 

***** 
Telecommuter runs on the Tandy 
1000. 1200. and 2000 (256K) and re­
quires one disk drive and MS-DOS 2.X. 
Slgea Systems. Inc., 19 Pelham Road. 
Weston. MA 02193. 617 -647 -1098. 
Write-It $125. XModem $200. Standard 
$200. Deluxe $300. Plus $400. 

Telecommuter Is an enhanced version 
of a program called Remote Control. 
which BO Micro reviewed In June 1985 
(p. 113). As with Remote Control. Tele· 
commuter provides a direct link be­
tween the Model 100/200 and a remote 
Tandy 1000/1200/2000 (which needs an 
auto-answer modem). You can access 
your PC over the phone to execute flle 
transfers, DOS commands. and print 
documents. and even run programs. It Is 
a slgnillcant enhancement for those who 
travel or use a portable when away from 
their PCs. 

The different versions of Telecommuter 
are built around the sa,me core program. 
Write-It only provides word-processing 
and fast file transfers. XModem Includes 
protocol file transfer with the TELCOM 
mode. The Standard Telecommuter In­
cludes TEI.COM and a host mode, and De· 
luxe provides access to the DOS and a 
multiple access level host mode. Tele­
commuter Plus has all the features of the 
other versions In one package. 

The TEI.COM mode ls similar to the 
Model lOO's, and there Is a fast flle trans· 
fer mode. The text processing mode uses 
manyofthe samecommandsasthe 100/ 
200's Text. 

Telecommuter Is better than the Re­
mote Control program: The null modem 
cable Is now sturdier and longer: there Is 
single key redial In TEI.COM mode from 
the PC: you have the option to automati­
cally run application programs upon log­
on In host mode: and there Is a simulated 
sign-off Ifyou lose your connection. 

Also. text processing Is more versatile. 
You can now append files to existing 
ones. or take them from disk and place 
them In text. You can divide large jobs 
Into a series of small ones by using a 
command file to call flies to be printed. 
You can write and print form letters. You 
can send printer output to the screen for 
preview or to a disk flle. 

Telecommuter can automatically 
sense whether you have a monochrome 
or color graphics board. but there Is only 
one choice of display colors. 

What was a very good manual Is now 
even better. It has been split Into two 
books. one for setting up and word pro­
cessing. the other for telecommunica­
tions. The documentation leads you 
through the system. with many exam­
ples. Also enclosed are two reference 

cards with the communications and 
word processing commands. 

Telecommuter links your 100/200 and 
your PC. giving you access to the PC's 
power while retaining your lap-top's 
portability. 

- Thomas L. Qulndry 

How to Use Your 
Radio Shack Printer 
**** 
By William Bardin Jr. 204 pp. Softcover. 
Tandy/Radio Shack. One Tandy Center. 
Fort Worth, TX 76108. Radio Shack Cat­
alog #26-1242. $14.95. 

If you use any of the Radio Shack 
printers. whether It's a dot -matrix. 
daisy-wheel, or printer-plotter. then you 
need How to Use Your Radio Shack 
Printer. This book has an enormous 
amount of Information. which at times 
Is overwhelming. While It Isn't thorough 
enough In some areas. no other source Is 
as helpful for Radio Shack users. 

This book covers all the printers car­
ried by Radio Shack at the time It was 
printed: the CGP-115 and 220: the DMP­
100. 110. 120.200.400.420.500.2100. 
and 2 lOOP: the OW I. II. and 118: the 
DWP- 210 and 410; the LP 1. 11. Ill. IV, V. 
VI . VII. and Vlll: the QP I and 11: the TP­
10: and the Plotter/printer. 

The later printers. such as the DMP­
105. aren't Included. but Barden notes 
that the newer printers can emulate at 
least one of the printers In the book. 
Even If your printer Isn't listed. you can 
still use the book. 

The book contains 12 chapters orga­
nized Into three sections: Printer Basics. 
Printing Text, and Printing Graphics. 

Printer Basics takes a brief look at the 
Radio Shack printer line, how printers 
form characters and communicate with 
computers. characters printed. simple 
programs for underlining and graphics. 
and a master index on the abilities of the 
various printers. 

The next three chapters deal with 
printing text. first with normal text and 
simple word processing. then word pro­
cessing functions such as wordwrap. 
justification, and proportional spacing. 
The last chapter in this section deals 
with such uses as mail labels. boilerplate 
form letters. and screen-printing text to 
your printer. 

The final section tackles graphics: nor­
mal. screen, and creative printing. Nor­
mal printing uses the printer's built-In 
graphics characters to make boxes. graph 
forms. butterflies. and large characters. 

The chapteron creative graphics shows 
you how to design characters and create 
pictures with direct dot-addressing. 

There 's even a short section on using 
daisy-wheel printers to make graphs us­
ing the period and other characters. 

Barden's book Is well written, with 
many examples and dozens of printer 
hints. The hints are placed Into sidebars, 
and gtve Information about such things 
as the Impression level and ribbon feed 
In daisy-wheels. or generating Japanese 
Kana symbols with the LP vm and DMP­
200. 400. 420. and 500. 

The book's major fault Is that It 
attempts to cove r e verything. while 
not providing enough In-depth Informa­
tion about any one printer. You need 
your printer manual and this book side­
by-side. 

One other limitation ls that there aren't 
enough examples. This Is especially true 
In the discussions on graphics. 

Despite Its problems, this ls one book 
you should have If you own a Radio 
Shack printer or want to write programs 
that use standard Radio Shack printers. 

-Terry Kepner 

PRO-X-FTS 

***** 
PRO·X·FTS runs on the Model 4/4P 
(64K), and requires one disk drive and 
an RS-232. Mlsosys Inc .. P.O. Box 239, 
Sterling, VA 22170-0239. 703-450­
4181. •24.95. 

PRO-X-FTS ls an XModem file transfer 
utility for making error-free transmis­
sions between compu ters. It's not a full­
featured telecommunications program. 
Instead, It's meant to be used along with 
a program such as COMM. which Is sup­
plied with TRSDOS 6.X.X. 

XModem , the Ward Christensen proto­
col for error-free file transfer, Is a de facto 
standard, and you can use It to download 
thousands ofpublic domain programs. 

If you use TRSOOS 6 .2. you execute 
PRO-X-FTS from within your commu­
nications program by pressing clear/ 
shlfUO. With other OOSes (6.0, 6 .1. OOS­
PLUS IV), you must exit your commu­
nications program. invoke PRO-X-FTS. 
and return to the program once the flle 
transfer ls complete. 

Iused the program on a Model 4 running 
TRSOOS 6.2 to transfer a few programs 
from my Compaq. and It worked well. 

The PRO-X-FTS utility Is well worth 
the price, and makes error-free transfers 
easily, either locally between computers 
or from bulletin boards. I always won­
dered why the authors of TRSDOS and 
LOOS omitted XModem from COMM. 
Without it, I.COMM and COMM arc only 
half the communication programs they 
could be. PRO-X-FTS makes them what 
they should be: useful. 

-Gary Shade 
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Circle 62 on Re- Se<'tice card. 

LET THE SOURCE BE WITH YOU 


TANDY 1000 W/2 DRIVES ....... ... . .. . . . . . . .. .. .... ............. . .... . .............. $875.00 

Tandy 1000w/ 1 Drive & 10 meg Hard Drive .. ... . . ....... ... . .. .. ..... . . . .. . .. .. ............. . .. . . $1439.00 

Model 4D w/2 Double Sided Drives . ... . . . ....... . . . . . . . . .. .............. . . . . . . . ......... . . . ..... $ 899. 00 

Tandy 1200 HD .. . . . . . . . . . . . . . . . . .. . ... .... . ... . . . . . ... . .. . .. . . . .. . . . ... .. . . . .... . . . . .... . . . $1549.00 

IBM PCXT w/256K. and Two DS Drives ... . ..... .. . .. . . ... . .... . .. . ... . .. .. . . ... . . ... . ... . .. . .. . . $1795.00 

IBM PCXT w/ 256K. One DS Drive & 10 meg Hard Disk .......... .. . . . . .. ..... .. . .... . ... . ... ... . . . . . $2495.00 

Color Card for IBM. TAND 1200 or Any IBM Clone ..... . ........ . .. . . . . ... . .. . ... .. . ... . .... .. . ... . . $ 130.00 

128K Upgrade for Model 4D Installed .................... . ... . . ..... . .... . .. . ............. . ... .. . . $ 50.00 ~ 


ONE YEAR WARRANTY ON TEAC DISK DRIVES ONE YEAR WARRANTY ON TEAC 

FD55B 40/ 40 trk DSDD bare .. . . . . ... ... . . ... $ 99.00 FD55B 40/ 40 trk w/ case & power supply .. ...... $144.00 

FD55F 80/ 80 trk DSDD bare ... . .............. $115.00 FD55F 80/ 80 trk w/ case & power supply .. .. . . .. $160.00 

Tandon 40/ 40 trk bare . .... . . . . . ... . .... .... $115.00 Fullsize case & power supply .. .. ..... . . . .. . . .. $ 45.00 

8" Dual slimline case & power . . . . .. . .... . . ... . $ 95.001 Slimline case & power supply ....... .. .. . . . . . . . $ 45.00 


Dual slimline case & powe.r supply . .... . . . . .. ... $ 55.00 ~ 


PRINTERS 
EPSON STAR DAISY WHEELS 

LX80 .. .... ...... . ... .. $239.00 SG 10 . . .. ..... . . . . ... . . $239.00 Sanyo PRSOOO . . .. . . . . . $ 345.00 

FX85 + . . . ... .. . . . . . ... $375.00 SG15 . . .. . .... .. . . . . . . . $379.00 Epson DX10 . .. . . . . . . .. $ 275.00 

FX185 + . . ... . . .. . ... . . $549.00 SD lO ........ . . .. . . . ... $375.00 Star Powertype ... . ..... $ 315.00 

RX l OO . . ... .. . ........ . $399.00 SD15 . . . . . . .. ... . ...... $475.00 DWP220 ... . ... .... . . . $ 449.00 

LQ 1500 & interface .. . . . . . $995.00 SRlO . . . . . .. . . . .. . ..... $560 .00 DWP510 .. . . . . ...... . . $1075.00 

JX80 ... .. . . .. . ... . ... . $595.00 SR 15 . ...... . . ... . . .... $640.00 


Radio Shack Printers . ... . . .... . .. . ... .. ...... . . . .. . .... . . ...... .... . ..... . . ... . ... .. . ...... Call for price 
Radio Shack. IBM. Tl, & Sanyo printer cables ......... . . ... . . . ..... . ... .. . . . . . . ..... .. .. . . . . ...... .... $21 . 99 
Printer paper 20* 2700 sheets . . . ... . ............ . ...... . .... . ....... . .. . . .. .... ...... ..... . ...... $25.00 
Epson 80 series ribbon . . ... .. ... ... . .. . ....... $8.00 Epson 100 series ribbon . .. ..... . . . . . . . . . . . ... $10.00 

PERIPHERALSMODEMS MONITORS 
Teknika hi-res. color monitor .. . .. .. . . .... .... $310.00!! 


ANCHOR EXPRESS 
Comrex green or amber monitor .... . .... ... . .. $ 95.00

300/ 1200 baud (Hayes compatible) . . . . . . . .. . $249.00 

Zenith green or amber monitor .. . .. .. .. .. ... . . $ 95.00


ANCHOR MARK X 
300 baud (Hayes compatible) . . . . .......... . $115.00 MISCEUANEOUS 

Volksmodem 12 & cable 256K chips 150NS . ...... .. ................. $ 4.50 
300/ 1200 baud auto/ ans au/ di ....... ...... $205.00 64K 150NS memory chips .. .. . . . . . .... . ..... . $ .99 


Hayes 300 baud ... . . . . . . . . .. . . . .. .. . ... ... $159.00 Power strip w/ surge protection ... .. ... .. . . . . .. . $25.00 

Hayes 1200 baud .. . . . .. .. . . . .. . .... . . . .. . . $395.00 Bulk diskettes pack of 10 ..... . . . . . . .. . . . .. . . . . $10.00 

Volks modems & cable . .. . . . .. .. .. . . . . ... . .. $ 69.00 Verbatim diskettes pack of 10 . .. .. . .. ... .. ... . . $20 .00 


Vt.it om two IMMEDIATE DELIVERY 
rftall locatlona at: 

DEALER INQUIRIES INVITED
886 EcorH Road . DISPLAYEI? ~ 
Ypsilanti, Ml 48197 . IDEO 4ifiE/(313) 426-S086 / (313) 482-4424 
or TO ORDER: Call (313) 426-5086 or (313) 482-4424 or (517) 542·3280 
111 Marehall Street (517) 542-3939 or (517) 542·3947 
Utchfleld, Ml 49252 

OR WRITE: DISPLAYED VIDEO, 111 MARSHAll ST., LITCHFIELD. Ml 492S2(SI 7) S42-3280 
(SI 7) 542-3939 OR 886 ECORSE RD., YPSILANTI. Ml 48197 "TRS·IO ta a trlldemarl& of the Tandv Corpontton 

(Sl7) 542-3947 "IBM la • tr........., of l• temattonal ~ Mac:hllM9 
Prices It Spectfk:attona .ubfect to cha-. without nottc:e 
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__ _ 

GE1i THE A TTENTION 
YOU DESERVE 

Tell more than 200,000 dedicated, interested 
TRS-80 users about your product or service with an 
efficient and economical BO Micro dassified ad. 

You'll reach the most people in the market for 
the least amount of money! 

With 80 Mlcro's well-established audience of 
involved buyers, sellers, and swappers, your ad is 
bound to get fast results! 

For more information, write to: 
80 Micro 

Attn. Classified Manager 
80 Pine Street 

Peterborough, NH 03458 
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80 MICRO'S LIST ofADVERTISERS 

Reader Service Number Page Reader Service Number Page Reader Service Number Page 
475 A·1 Computer Paper Company t 29 45 ElectrlC Webster 1 124 P9<ry Computers 20 

82 Aerocomp t22. 123 13' Elek·Tek 10 1 176 11rsonal Computer ProduelS t37 
2 15 Alco< Systems 51 181 EnV1s10r1 Destgn 99 440 "-raonal Integrated Computers 27 
136 Allen Gekle< Software t 48 178 EZWare Corp 62 290 Pickles & Trout 58. 129 
30 Altwnle 10 2 14 Ft Wotth Computers 60 61 432 Pivet Computing Servtces Inc t29 

476 AlphaBn Communcauons. Inc 26 295 G T EnterpMeS t l t 437 Portable Software 100 
17 Alpha Products 13 15 185 Goolh Software 121 108 p~ 18. 19 

276 Alpme Data Se<vices 121 9 H & E Computrona crv 308 Pow.rsoll 4 
374 ALPS 57 9 H & E Compu1ronics 67 249 Press A Software 136 
141 Anrtek Software Products 23 9 H & E Compulronocs 109 78 Producer. The 24 
319 Applied Creative Technologles C ll 455 Hard Dnve Specialist 145 t 74 Professional Tax Software 137 
383 Astro-Star Enterpnses 111 355 HOP 89 449 Prof9Sll0f Jones/I'rogg House t 50 
152 BCCOMPCO 99 t75 Howe Sollware 35 30 Prosoh 11 
300 a..Tech Enterprises Inc 105 46 Hypersolt 7<J 5 t 2 Aoclcware Data Corp 50 
315 Bible Research 152 373 lnmac t07 56 Roa Custom Electrona 148 
186 Blue Rdge Software 147 109 Instant Software 143 203 Scoenufic EngtMer1ng lAbs t29 
32ll Compco 129 401 lntelilach Corp (ITC) 42 371 Seatrona 150 
86 Computogic Corp 147 tOt J & M Sys1ems. L td C lll 503 Sevens-Zorman Eng, 135 

133 Computer Oi9COUnt of America 118 128 JMG Software Internat ional 70 272 Simply The Best Sollware 129 
357 Computer Friends 111 126 JMG Software ln1e1na1lonal 2. 3 430 Sotlach lntonnat ion System 133 
326 Computer Options Radio Shacil 139 53' Jameco Eleclromcs 79 Software Supporl 96. 97 

18 Computer Plus 14 1 518 James Halstead & Assoc 129 427 SOTA Computing Systems ltd 78 

532 Contract Services AsSOClalH 93 331 K Soll 104 525 Spectrum Holoby1e 28 
45 Cornucopia Software 1 Langley-St Clalf 63 386 StetewlCle Microe4ectronrcs/ 

239 D & A Research 129 339 Logocal Systems 32 Digital Dtsks 85 
539 De9eft Sound Inc. 63 250 Marymac lnduStrles Inc 105 7 1 Sub1oQiC Communications 121 

282 DFW Computer Center 46. 47 363 M.Com 95 150 Sumnvt Software Tachnology Inc. 89 
536 DHA Systems .. 119 464 Micro Labs Inc 149 285 Sun Research. Inc 120 
204 DtskCount Data 7 488 Micro-Link 104 456 Sunlock Systems 82 

62 OtSplayed Video 127 5 14 Micro Mainframe 140 266 T/Maker 73 
91 Dotwrher 9 137 Miller Microcomputer Servrces 81 472 T N T Software 139 

452 Dresselhaus Compuler 119 41 1 Montezuma Mero 36. 37 2 11 T Soll 82 
2 16 E.A.P Co 72 4 16 Montezuma Micro 90. 9 1 189 Tab Sales 136 

85 Educational MIC10 Systems 75 42• Montezuma MIC10 n 3'7 Talley Communrcauons 7V 
80 MiCIO 28 1 Nibble Nolch 133 81 Tocal Access 71 
Back lss.­ 115 232 Nocona Electronics 103 227 Tnsoll 135 
Christmas 80 352 Nor1heas1 "-rlpherals 100 530 Zedcol 45 
Classrtied 128 95 Nonhwest Computer Algonthms 100 

549 Classified Ads 151 127 Notewoohy Software. Inc 57 For further lnl onnetlon from our MlvertlMn. 
Dealer Sell 
Foreign Dealers 
Load 80 Sub&cnpCroo 

99 
89 

64. 65 

36 Omnisoh Research 
151 Orion Instruments 
470 PG Destgn Electronics 

83 
105 
119 

pie- UM the Reeder Service cerd. 
· Thie lldvertleer prelera to be contacted d irectly 

Subsa11>1ion 
Subscnptroo PToblems 
Toll Free 
Universrty Micro 

117 
115 
115 

' 152 

207 Pacific & Changes 
200 Pacific Software 

Consullants 
324 Pel/Tek 

115 129 

55 
140 

Advertl91ng Salee (603) 924·7131
°' (800) 441·4403 
Wee! Cout Si les (415) 321-3470 
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Circle •32 on Read4tr SeNlce cud 

Conversion Services 
Any 9 track 1600 BPI MAG­
NETIC TAPE converted to: 
Tandy Models I, Ill, 4/1000, 
1200, 2000, 11/ 12/16/6000, 
MS/dos, TRSdos, Xenix 
B" CP/M 0 516 WANG 
IBM SYS/?? Display WR MICOM 
Macintosh APPLE ZENITH 
IBM PC TELEVIDEO KAYPRO 
MORROW NORTHSTAR XEROX 
ALTOS 	 Many others 

Disk to disk and disk to tape conversions for 
over 300 formats available. 

Pivar Computing 

Services , Inc. 


47 W. Dundee Rd. 
Wheeling, IL 60090 

(312)459-6010 
Circle 5 16 on Reade1 S.rv•c• c~to 

REFER 

•	 SAVE S YOU HOURS PROGRAM· 

Ml G 
•	 PR OCf SS ES A Y LA GUA GE 

(ASM. BASIC. C, COBOL. PASCAL, 
l TC) 

e PRl TTY PRINTS PRO GRAM 
SOURCF 

• CROSS REI LRL CLS CONC UR· 
R ~ TLY · VAR IABLf S. VALUES. 
KEYWO RDS. LI E NUMBERS 
A DIOR LABLLS 

• tA TA DI LI XIBLE UTILITY 
• SOURCE CODE &EXAMPLES I CL 

SPE CIF Y 'v1SDOS. TR SDOS. OR 
CPM 0 LY$39 

JAMES HALSTEAD & ASC. 
1551 PLAIN Fl ELD, 

JOLI ET, I L 60435 
(815) 725-0346 

Circle H !i on Reader Sert1ce ca•d 

PAPER 

BUY WAREHOUSE DIRECT 


AND SAVE UP TO 40% 

• FANFOLD PAPER · 70• TYPES IN STOCK 

llank. greenber. smooth-edge. cerbonless 

• LABELS AND LETTERHEADS 

• 37 WAREHOUSES NATIONWIDE 

• 	NEXT DAY SHIPPING BY UPS 
oa mast stack Items • within 3 d1ys far 111 

SAMP LE PRICES 

9"1 • II 15llllAJIK 3300/CTN 2795 
14 u 11 II LB GRlEHAR 21IOO/CTW 34.95 
h 1 II ZIJ LI SMOOlN-EOGE -~/CTN 2U5 

Call lor 1hJppln1 cl\Mgta. cash 1114 cndot card do.-nta. 

CALL TOLL FREE: (800) 628-8736 
011t11 MF l llAM & I !iPMPST lnCA.call l213JlllM 1210 

A·1 COMPUTER PAPER CO. 
405 E. Third #206. Long Beach CA 90802 
SEND CAllDOR WRITE FOii FllEE SAMPLES 

Circle 203 on Reaoer Service card 

ONE GPIB-488 
INTERFACE 

FOR AU 
IE3M PC. XT. AT. 


CLO rs. APPLE MACINTOSH, 

TANDY 2000, 1200HO, 1000 


A Y LANGUAGE 
EASY TO USE 

rr..:.- _J£L .. 
MODEL 488-2000 PRICE $675 

• SHIPPING ll'ISURA...,CE & TAX 
lW>m 0tdmng •t>ttW compu1...,. Jo< proper cvbl<. 

Scientifi c Engineering 
Labo ratories 

11 Neil Dn~e • Old Bc1hpage. NY 11804 
Td cphone· (5 16) b94-3370 

Cucle 207 on Rea<'er SeN1ce card 

wabasH 

When it comes to 

Flexible Disks, nobody 
does it bette r than 

Wabash. 

MasterCard. Visa Accepte d 
Call Free (800) 235-41 37 

100 Foothill Blvd 
San Luis Obispo CA 
91401 (In u l call 
( 051541-1017 1 

Circle 2J9 on Reader Sent1ce card 

DIGITAL and ANALOG 
1/0 PORT KITS 


Parallel 8 bit Input & Output 

for your Models I, Ill , 4 & Coco 


•Modular design for ADDITION of multiple ports 
• LATCHED OUTPUT 
• STATUS MONITORED BY LEDS 
• SWITCH SELECTABLE 1/0 ADDRESS 
• SOFTWARE DIAGNOSTICS 


Complete 1/0 port ki t (J 107K) $35 

A-0/0-A Interface (J202K) $35 

CoCo Adepter- required for 

CoQ> (J1 10K) $1 5 

Model Ill , 4 Adepter (J1 12K) $20 

5 Volt Power Supply (D100K) $25 

Complete Enclosure Kit (D100E) $30 

Relay Arrey (J207K-8) $32 

One FREE POWER SUPPLY with every 
four VO Port Kits Ordered! 


Add 30% for assembly 

Send check. money order. or C 0 D 


D & A RESEARCH 
400 Wilson Avenue 

Sa1ell11e Beach, FL 32937 
3051777· 1728 

Corcle 328 on Reader SeNoce ca•d 

ATIENTION Mill Owners 
Fix Your Mill Compuler fOf' Only $50 ! ' 
Ooe1 Your M.DI Hove TM llwt~ Do.. 111 ft•ttmlflel'I ... 

REI001 l ()S(0AIA, otCU SHfCH"NatflHOft°? tlwptobMmn 

pool.obly oho Mo"- Boo.d l .,,lo<e tn.. ..._d TOUltSUf lo. oho 

For More Info and a FREE MllI Trouble­

Shooting guide. Send a SASE to-

CoMPCo 
Mountain Mall D · 4 


Gatlinburg Tn. 37738 

Or Coll 615-436-5189 


Cite e 290 on Reader Service card 

CP/M 

P&T CP/ M 2 IS easy to use. 
flexib le. & reliable - and backed 
by more chan 5 years o f 
experience Contact. 

PICKLES & TROUT' 

PO Box 1206 • Goleta. CA 93116 

(805) 685-4641 

CP M OIGITA.. RESEARCH 

Circle 272 on Ra..<141• Service c1rd 

SMALL C. COMPILER 

Ver~ion 2. 1 

For Your Model II , Ill , IV 

running TR DOS CD 


PRICE: $59.95, including 

A embler linking loader 


PLL A!>l ) Pf ClfY VfR) ION 

SIMPLY THE BE T SOFTWARE, INC. 

.!709 onh Sibley Street 


M elaine, LA 7000) 


0 COPY RIC H I 1 A1'j l)'f' <ORI' 
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L.Lsllng I conllnuedfrom p. 42 

151 RITUltN 
161 ' ----------------------------------------------------------------------- ­871 ' Thi• routine t..ndlea a putct..r atate•ent. ·On entry, fpo• will poiot
881 • to the left paren of tb• function .call. 
891 ' ----------------------------------------------------------------------- ­911 WHILE CRROG$(FPOS)~>"("1 FPOS•!POS+l1· WEND 

911 CS\ • FPOS1 ' aave fpoa

921 GOSUB 18211 ·• get tha para•eter

931 IF TOSEN.TYP <> 4 THEN 981 

941 PPOS • 0\ 

951 WHILE (CPllOO$ (PPOS). <> CHR$ (39)) 1 PPOS • FPOS+l 1 WENDr PPOS • PPOS + 1 
961 IP CPROG$(FPOS) • "\" THEN PPOS • FPOS + 11 IF CPROG$(PPOS)•"n" THEN CPROG$( 
FPOS) • CHR$(13) ELSE If CPROG$(FPOS) • •t• THIN CPROG$(FPOS) • CHR$(9) ELSE PRI 
NT "Error - Illegal control character"1STOP 
971 PRINT CPROG$(FPOS)11 FPOS • PPOS + 11 GOTO 1111 
981 GOSUB 1821 : CL\•TEMPVAR.COUNT+Glo011AL .COUNT1WHI LE VAR . llAJIE$(CL\J <>TOKEN . VAL$AN 
D CL\>•l I CL\•CL\-11 WENDI 'find var 
991 IF CL\•I THIN PRINT"Putchar - Identifier not declared"rSTOP 
1111 PRINT CHR$(VAR.INT\(CL\))1 
1111 WHILE (CPROG$(FPOS)<> ")")1 FPOS • FPOS + 11 WEND 
1121 RETURN 
1131 ' - --------------------------------- -------------------- ---------------- ­1141 ' Tbia routine handl es a getchar atate•ent. On entry, fpoa point• to tbe 
1151 ' cha r acter followin9 the keyword getchar. The keyboard entry will be 
1161 ' placed into the interpreter global function return variable, Punc . r et. 
1171 ' At exit, ~po• will point to the character following the cloae paren of 
1181 ' the function call. 
1191 ' ------------~---------------------------------------------------------
1111 8$•INKEY$1 IP 8$•"" THEN 1111 

1111 FUNC.RBT • ASC(B$)

11 21 WHILE (CPROG$(PPOS)<>")")t FPOS • FPOS + 11 WEND 

ll31 RETURN 

1141 ' ------------------------------------------------- -------------------- ­
1151 ' Routine to handle the int declarat ion, durin9 a function exec 
1161 ' Thia r outine merely places the name i nto the tempvar.na•e array, and 
1171 ' set• the te11pvar.val to zero. 
1181 ' Thia r outine aSBu•ea that the t e11pvar .na•e array ha s been i nitialized 
1191 ' to hold null atrin9e and te11pvar .count .waa set to zero at i n it 
1211 I ------------------------------------------ ------------------------ ­
1211 WHILE 1'0KEN,VAL$<>"1" 
1221 .GOSUB 1821: TEMPVAR.COUNT • TEMPVAR , COUNT + l 
1231 VAR.NAME$(GLOBAL.COUNT+T£MPVAR.COUNT) •TOKEN.VAL$ 
1241 VAR.IllT\(GLOBAL.COUNT+TEMPVAR.COUNT) • I 
1258 GOSUB 1821 
1261 WEND 
1271 RETURN 
1281 I ---------------------------------- ------------------------------- ­
1291 ' Routine to clear out the temporary variable arraya, and set local 
1311 ' variable count to zero. 
1311 I ------------------------------------------------------------------­
1321 FOR CL\• l TO TEMPVAR.COUNT 
1331 VAR.NAllE$(GLOBAL.COUNT+CL\) • ••: VAR ,INT\(GLOBAL.COUNT+CL\)•I 
1341 NEXT CL\ 
1351 Tt:MPVAR.COUNT • I 
1361 RETURN 
1371 ' ----------------------------------------------------------------- ­
1381 ' Thia routine get• called when the first token of a 
1391 • statement ia not in one of the keyword• recognized, In end, it 
UH ·' should only be called when an identifier jg located, as in an 
1411 'aritlllletic etate11ent. It will be .assumed here that that ia why 
1421 ' thia routine i s being called. 
1431 ' ------------------------------------------------ ------- - - --- - - - ---- ­
1441 CL\•GLOllAL,COUNT+TEMPVAR.COUNT1 8$•TOKEN,VAL$: WHILE (VAR.NAME$(CL\)<>B$) A 
ND (CL\ >•1)1 CL\•CL\-l t WEND 
1451 IF CL\•I THEN PRINT •stateaent Error - Varjable Not declared" rSTOP 
1461 GOSUB 18211 ' iet the next token 
1471 IF TOKEN.VAL$• ++• THEN VAR.INT\(CL\) • VAR,INT\(CL\)+lr RETURN 
1481 U' TOltEN.VAL$•"--" THEN VAR,INT\(CL\) • VAR.INT\(CL\)-1: RETURN 
1491 IF TOltEN.VAL$<>"•" THEN PRINT •syntax error " • STOP 
1511 GOSUB 1821 
1511 IF TOKEN,TYP <> l THEN 1661 
1521 IF TOltEN. VAL$•"GETCllAR" THEN GOSUB 1111 1 VAR , INT\( CL\l•FUNC.RET1 RETURN 
1531 CLl\•TEMPVAR.COUNT+GLOBAL.COUNT: WHILE 'VAR.NAME$(CLl\)<>TOltEN.VAL$ AND CLl \ 
>•lr CLl\"-CLl\- 11 WENDr IF CLl\•I THEN PRINT •variable Used - Not declared": STO 

p 
1541 GOSOB 18211 ' · get token or operator 

. 1551 IP TOICBN.TYP • 1 AND TOSEN,VALf••1• THIN VAR.INT\(CL\)•VAR,INT\(CLl\) 1 Rl!TU 
RN 
1561 IP TOltEN.VALf•"++• THEN VAR . IllT\(CL\ ) •VAR.INT\(CLl\ ) +lr RETURN 

1571 I F TOltEN,VALf••--• THIN VAR.INT\(CL\)•VAR.INT\(CLl\)-11 RETURN 

1581 IP TOSEN. VAL$ <> "+" .THEii 16H 

1591 GOSUB 18211IP TOltEN.TYP•l THEN CL2\-TEMPVAR.COUNT+GLOBAL. COUNT1 WHILE VAR.NA 

MB$(CL2\)<>TOltEN.VAL$1CL2\-CL2\-J 1WEND1VAR .INT\(CL\) • VAR.INT\(Cl.l\ ) +VAR. INT\ (CL2 

\) 1RETl/RN ELSE VAR, I N'J'\ (CL\) •VtJI. INT\·(CLl\) +VAL (TOIEN. VAL$) 1RZTURN 

1611 Ir TOKEN.VAL$<>"-" THEN 1621 

1611 GOSUB l821 1IP TOKEN . TYP•l THEN CL2\•Tt:MPVAR.COUNT+GLOBAL.COUNT1WHILE VAR.NA 

NB$(CL2\)<>TOKIR.VAL$ 1CL2\-CL2\-l :WEND 1VAR .IN'l'\(CL\)•VAR.INT\'(CL1\) - VAR . INT\(CL2 

\) 1RETURN ELSE VAR.INT\(CL\)•VAll.INT\ (CLl\)-VAL(TOSEN,VALS) 1RBTURN 

1621 IP TOKBN.VALt< >"•" THEN 1641 

1631 "GOSUB 1821 rlP TOltEN.TYP•l THEN CL2••TEMPVAR.COUNT+GLOBAL. COUNT1WHILE VAR .NA 

ME$(CL2\)<>'l'OltEN. VAL$1 Cl.2\-CL2\-11WBND 1VAR.INT\(CL\ )•VAR.INT\(CLl\ ) • VAR. INT\(CL 

2\)1 RBTURN ELSE VAR.INT\(CL\)•VAR.INT\ (CLl\)•VAL(TOltEN.VALS)r RETURN 

1641 IP TOltEN.VAL$<>"/" THEN PRINT"Asaigoaent Statement Error"rSTOP 

1651 GOSUB 18211IF TOSEN,TYP•l THEN CL2\•Tt:MPVAR,COUNT+GLOBAL.COUNT t WHILE VAR.NA 

ME$ (CL2\ )<>TOKEN.VAL$:CL2\-CL2\-11WEND1VAR,INT\ (CL\) •VAR.INT\(CL1\)/VAR.INT\(CL2

\) ·1Rl!TORN ELS£ VAR.INT\(CL\)•VAR,INT\(CL1\)/VAL(TOKEN,VAL$) 1 RETURN 

1661 VAR . INT\(CL\)•VAL(TOltEN.VAL$)1HOLD.POSl • PPOS1GOSUB 1821 
~=~= ~~1~~~;~~·1;8i8EN PPOS•HOLD.POSlr RETURN 

1691 I ----- - ----------------- ------ ---------------- ---------- - - ---------- ­1711 ' Thi• routine starts at fpos, and places the next ~nput token 

1711 ' (keyword, nullb..- , token) up to a delimiter i nto the stcing token$ . 

1721 ' Valid delimiters ace : apace, (, ), ,, ( , ),· and co..,. and <er > 

1731 ' Note that upon exit, fpoa is updated to point to the next character 

1741 ' to be processed in the sou cce program, following token$ . 

1751 • Leading apacea and or tabs are ignored . 

1761 ' The del i•i ter reached ia . returned in •Variable del i•S. 

1771 'The Token.typ ia either l •ident ifier, 2 • nullber(int), 3 • delim agn 

1781 ' The token.val$ will have the atring of the token Cound. 

1791 ' token.typ of 4 • atring in double quotes, 5 • etrin9 ain9l• quotea

1811 ' token . typ of 99 if fpoa should get greater than eofc. 

1811 I --------------------------------------------------------------------- ­
1821 DELIMS•""•TOKEN.VAL$•"~ 1TOKEN.TYP•I 

1831 WHlLE (CPROG$(FPOS) • 0 0 )0R(CPROG$(FPOS)•CHR$(9))0R(CPROG$(FPOS)•CHR$(13 ) ) 

1841 FPOS • FPOS + l 

1851 IF PPOS >• EOFC THEN · TOS£N.TYP~91 TOS£N,VAL$•""1 RETURN 

1861 WEND 

1871 lF FPOS • !CFC THEN TOKEN , TYP • 99 1TOIEN.VAL$•CPROGHPPOS): DELIM$• CP.ROG$(F 

PCS): RETURN 

1881 DELIM$ • CPROG$(FPOS) 

1891 IF CPROG$(FPOS+l)<>"• 0 THEN 1941 

1911 IF DELIM$<>"/ " THEN 1941 

1911 FPOS • FPOS + 2 

1921 WHILE (CPROG$(PPOS) <>"/ ") I PPOS • ·rros+l1 WEND 

1931 IP (CPROG$(FPOS-1) <>"• 0 

) THEN FPOS • FPOS+l:GOTO 1921 ELSE FPOS•PPOS+l: GOT 

0 1821 

1941 I P DELIM$• 0 

(" OR DELIM$• 0 
) 

0 OR DELIM$•0 
( 

0 OR DELIM$• 0 
) 

0 OR DELIM$•" • OR DE 

LIM$-CBR$( 13) OR DELI M$•"1" OR DELIM$•0 

, 
0 THEN TOKEN , TYP • 31 TOKEN,VAL$•DELIM$: 


FPOS • FPOS + liRETURN 

1951 IP DELIM$•"•" THEN TOK.EN.TYP•3: IF CPROG$(FPOS+l)•"•" THEN TOllEN.VAL$•"••"1 

FPOS•FPOS+21RETURN ELSE TOltEN.VAL$•DELIM$1FPOS•fPOS+l1RETURN 

1961 IF DELIM$•"+" THEN IF CPROG$(FPOS+l)••+• THEN TOKEN .TYP• 31 TOltEN,VAL$• "++•1 


PPOS • FPOS + 21 RETURN ELSE TOKEN.TYP•3r TOlt!N,VAL$•"+"1 PPOSwFPOS+l1 

RETURN 


1978 IF DELIM$•"-" THEN TOSEN.TYP•3r IF CPROG$ (FPOS+l ) •" - " THEN TOltEN.VAL$ • 
•--•: FPOS • FPOS+2r RETURN ELSE FPOS • FPOS+l : TOKEN.VAL$•" - ": RETURN 


1981 IF DELIM$•" <" THEN TOltEN,TYP•31 IF CPROG$( FPOS+l ) •"•" THEN TOltEN.VAL$•"<•"1 

FPOS • FPOS+21RETURN ELSE PPOS • FPOS + 11 TOltEN,VAL$•" <"1 RETURN 

1991 IF DELIM$•"1" THEN TOSIN,TYP•3 1 If CP~OG$(PPOS+l) • "•" THEN TOltEN.VAL$• 0 1• 0 

: 


FPOS • FPOS+2rRETURN ELSE PPOS•FPOS+l1 TOltEN,VAL$•"l"1 RETURN 

2111 IF DELIM$•"/ 0 THEN TOltEN,TYP • 31 FPOS • FPOS + 11 TOKEN.VAL$•"/ ": RETURN 

2111 IF DELIM$• 0 •• THEN TOKEN,TYP • 31 fPOS • FPOS + 11 TOKEN.VAL$•"•": RETURN 

2121 IF DELIM$ • CHR$ (34 )_ THEN FPOS • FPOS + 11TOICEN.VAL$•""1 WIULE (CPROG$(PPO 

S)<>CHR$(34))1 TOKEN,VAL$•TOltEN,VAL$+CPROG$(FPOS):PPOS • PPOS + l: WEND: DELIM$ 

•CPROG$(FPOS)1 TOKEN.TYP • 4: FPOS • FPOS + lrRBTURN 

2131 IP DELIM$-CHR$(39) THEN FPOS • FPOS + 11TOltlN.VAL$••"1WHILE (CPROG$(FPOS) <> 

CHR$ (39)) r TOICEN.VAL$•TOSEN.¥AL$+CPROG$(FPOS)1PPOS•FPOS+l1WEND:DELIM$•CPROG$ (FPO 


Listing I co111lnued 
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I.Wing I continued 

S)1TOKEN.TYP • 51FPOS • FPOS+l1RETURN OP 

2141 TOlEN. VAL$•CPROG$(PPOS)1 PPOS • PPOS + l 
 2711 GOSUB 1828 : IF TOKEN . TYP <> l THEN 2741 

2151 IDOl•l1 WHILE (IDOl•I) 
 2721 CLF\•TENPVAR.COUNT+GLOBAL . COUNT : WHILE VAR.NAME$(CLF\) <>TOKEN.VAL$ AND CLF\ > 
2161 IP CPROG$(PPOS)••1• THEN IDOl•l1 GOTO 2161 •11 CLP\•CLF\-l:WEND: IP CLF\•I THEN PRINT"FOR - Li•it variable not declared":ST 
2171 IP CPROG$(PPOS) • "{" OR CPROG$(FPOS)•"}" THEN IDOl•l:GOTO 2161 OP 

2181 IP CPROG$(FPOS)• 0 

(" OR CPROG$(PPOS)•")" THEN IDOl•l1GOTO 2161 
 2731 HOLD2f.VAL • VAR.Ill'T\(CLF\): GOTO 2751 

2191 IF CPROG$(FPOS)•" 0 OR CPROG$(FPOS)-CHR$(13) THEN IDOl•l:GOTO 2161 
 2741 HOLD2F.VAL • VAL(TOIEN.VAL$) 

2111 IF CPROG$(PPOS)•"1" OR CPROG$(PPOS)•"," THEN IDOl•l: GOTO 2161 
 2751 GOSUB 1829: GOSUB 1821 : IP TOKEN . VAL$ <> INDEX.NANES THEN PRINT"For - increm 
2111 IP CPROG$(FPOS)•"+" OR CPROG$(FPOS)•"-" THEN IDOl•l: GOTO 2161 ent index only":STOP 

2121 If CPROG$( FP0S)•"/ 0 OR CPROG$(PPOS)•"•" THEN IDOl•l : GOTO 2161 
 2761 GOSUB 1621: If TOKEN.VAL$<>"++• THEN PRI NT"FOR - ++ expected" :STOP 

2131 IF CPROG$(FPOS)•"<" OR CPROG$(FPOS)•"•" THEN IDOK • l: GOTO 2161 
 2771 GOSUB 1821 1 'con1ume the end paren ')' 

2141 TOlEN. VALS•TOKEN.VALS+CPROGS(FPOS) 
 2781 GOSUB 1821: IF TOXEN.VAL$•"1" THEN FOR XMF\ • HOLDlF.VAL TO HOLD2P.VAL: VAR 
2151 FPOS • PPOS + l .INT\(XLF\) • XNF\ : NEXT XNF\: RETURN 

2161 WEND 
 2791 ' Nust be a statement or a block of statements 

2171 DELIM$•LEFT$(TOKEN.VAL$,l) 
 2811 HOLDF.POS. FPOS-LEN(TOKEN.VAL$)1 ' save Off current position in source for 
2181 IF (DELIM$>•"1" AND DELIM$<• 0 9°) THEN TOKEN . TYP • 2 ELSE TOKEN.TYP • loop 

2191 DELIM$•CPROG$(FPOS) 
 2811 FOR XNF\ • HOLDlF.VAL TO HOLD2F.VAL 

2211 RETURN 
 2821 FPOS • HOLDP .POS: GOSUB 1821:IP TOKEN.VAL$• " [ "THEN llOLDF .EXIT$ • "}" E 

LSE HOLDF.EXIT$ • "1" z ' reconau•• first token, and aet t he exit token2211 ' ------------------ - ---------------------------------------------- ­ 2831 VAR.INT\(XLP\) • XNF\ 

2231 ' BASIC, that waa saved with the 'A' option. The text ia loaded into 

2221 ' Thia Routine Reads i n an ASCII C pro9raa, generated fr om wi thin 

2841 GOSUB 2921: ' prcceaa the statement or block 

2241 ' the array CPROGS, which ia to hold the entire C pro9 raa that ia to 
 2851 NEXT XNP\ 

2251 ' be interpreted. Upon return fro• thia routine, fpos wi ll be aet to 
 2861 RETURN 1 'done with the for loop 111 1 

2261 ' 10 that interpretation IMIY be9in . 
 2871 ' --------------------------------------------------------------- ­

2881 ' Thia routine processes a stateaent or a block of state•ents in 

2281 ' in the strin9 variable CFllAllES. 

2271 ' NOTE : Thi• rout ine require• that the file naae to be loaded appeors 

2891 ' a for loop, and then returns . It only processes the block one 

2291 ' The Array CPROGS(l511) • u1t have been dimenaioned at be9innin9 
 2911 ' ti•• per call. 

2311 ' ------------------ ---- ----------------------------------------------- ­ 2911 ' ------------------------------------------------------------------ ­
2311 PRINT "Loadin9 Fil• : "1CPllAHE$1" . " 2921 WHILE TOKEN.VAL$<> HOLDP.EXIT$ 

2321 OPEN " I ",l,CFNAllE$ 
 2931 IP TOIEN.VAL$•"PRINTF" THEN GOSUB 651 ELSE IP TOXEN.VAL$• 0 PUTCHAR" THEN 
2331 PPOS • l GOSUB 911 ELSE IF TOIEN.VALS•"IF" THEN GOSUB 3141 ELSE IF TOKEN.VAL$• 0 WH1LE 0 THE 
2341 WHILE llO'I' EOF(l) N GOSUB 3571 ELSE IF TOKEN.TYP•l THEN GOSUB 1441 

2351 LINE INPUTt l, CLINES 
 2941 GOSUB 1821 : ' get next token 

2361 IF LEPT$(CLINE$,1) >•"1° AND LEPT$(CLINE$,1) <•"9" THEN CL\•INSTR (CLINES," 0 
 2951 WEND 

): CLINE$•RIGHT$(CLINE$,LEN(CLINE$)-CL\) 
 2961 IF TOKEN.VAL$ • ")" THEN TOKEN.VAL$•"" • • fix up 80 dont quit interp. 
2371 FOR CL\•l TO LEN(CLINE$) 2971 RETURN 

2381 CPROG$(FPOS) • MID$(CLINE$,CL\,l) 
 2981 ' ----------------------------------------------------------------- ­
2391 FPOS • PPOS + l 2991 • Thia routine skips a block be tween bracea or up to a ' ' dependent
2411 NEXT CL\ 3111 ' upon hold . exit$. It ia uaed in IF processing . 

2411 CPROG$(FPOS) • CHR$(13)1 FPOS • FPOS + 11 ' Add a <er > for looka if l i at 
 3111 ' ---------------------------------- ---------------------------------- ­

3121 WHILE TOKEN . VAL$ <> HOLDI . EXIT$ 

2431 CLOSE l 

2421 WEND 

3131 GOSUB 1821 

2441 PRINT "Loaded "1FPOS1 " Charactera. • 
 3141 WEND 

2451 EOFC • FPOS1 ' eave off the total count of aource character• 
 3151 IF TOKEN.VAL$ ••,. THEN TOKEN.VAL$•"": ' fix up 80 dont qu i t 

2461 FPOS • l 
 3161 RETURN 

2471 GLOBAL.COUNT • I : TENPVAR.COUNT • I : FUNCTION .COUNT • I 
 3171 ' ---------------------------------------------------------- -------- ­
2481 PRINT "Perfor•in9 String Garbage Collection ••• • 11Z • FRE(A$) : PRINT"Continui 3181 ' Thia routine processea an IF statement . Note that only the s implest 
n9" 3191 • for • of an IF is allowed, that i s, as below : 
2491 RETURN 3111 ' IF (varname [•, <,>, l•} t {varna•e)) expr ELSE expr 

2511 ' --------------------------------------------------------------------- ­ 3111 ' Blocka of atatementa may be in the if, but no FOR loops may exist here 
2511 ' Thia routine proceaaea a FOR atat•••nt. Note that the FOR 3121 ' Thia i a due t o the non-recuraiveneas of BASIC 

2521 ' allowed here ia severely limited. ONLY THE FORMAT BELOW WILL 
 3131 ' ----------------------------------------------------------------- - - -- ­
2531 ' BE PERMITTED 1 3141 GOSUB 1821: ' 9et the (

2S41 ' for(varna~e •tor varname21 varnaae <•I or varna~•lJ varname++ ) 
 3151 GOSUB 1821 : ' ge t the var name 

2551 ' Thia ia due to the great a•ount of code thot would be needed for 
 3161 CLl\ •TEMPVAR .COUNT+GLOBAL . COUNT : WHILE VAR.NANE$( CLl\) <>TOKEN.VAL$ AND CLI\> 
2561 ' further enhance•ent of the powerful 'C' FOR a t a te• ent . •l 1 CLI\•CLI\-1: WEND: IP CLI\•8 THEN PRINT "IF - Variable not dec lared" :STOP E 
2571 ' --------------------------------------------------------------------- ­ LSE XLI\-CLI\ 

2581 GOSUB 1821 : ' Get ( 
 3171 GOSUB 1821: HOLDI .OPR$•TOKEN.VAL$: ' 9et operotor and eave it 

2591 GOSUB 1821 1 ' Get Varnaae for loop index 
 3181 GOSUB 1821: IF TOIEN.TYP<>l THEN 3219 

2611 CLF\•TENPVAR.COUNT+GLOBAL.COUNT: WHILE (VAR . NAllE$(CLF\)<>TOIEN . VAL$) AND (C 
 3191 CLI\•TENPVAR.COUNT+GLOBAL. COUNT:WHILE VAR . NANE$ (CLl\ ) <>TOKEN . VAL$ AND CL!\ ) 
Lf\ >•l) :CLP\•CLF\-1: WEND I IF CLF\•I THEN PRINT "Identifier : "1TOlEN .VALS1" Not •I : CLI\•CLl\-1: WEND1 IF CLI\• I THEN PRINT"IF - Variable not declared":STOP 
declared.•, STOP 3218 HOLDI.VAL • VAR.INT\(CLI\) : GOTO 3221 


2611 IP CLP\•I THEN PRINT "FOR - Index not declared" : STOP 
 3211 HOLDI . VAL • VAL(TOKEN . VAL$)

2621 XLF\•CLF\1INDEX . NAN!$ • TOXEN.VAL$1 'aave off index in var ar ray 
 3221 GOSUB 1828 : ' ge t closing paren ) 

2631 GOSUB 1821:IF TOIEN.VAL$<>"•" THEN PRINT "POR - Equal &i9n expected":STOP 
 3231 DO . ELSE • I 

26 49 GOSUB 1821: IP TOXEN.TYP <>l THEN 2671 
 3241 GOSUB 1821: IF TOKEN.VAL$<>"{" THEN HOLDl.EXIT$• "1" ELSE HOLDI.EXIT$• "}"
2651 CLF\•TENPVAR.COUNT+GLOBAL.COUNT:WHILE VAR . NAllE$(CLP\)<>TOKEN.VALS AND CLP\ > 3251 IP HOLDI.OPR$ <> "••"THEN 3281 

3261 IF VAR . INT\ (XLI\) • HOLDI . VAL THEN GOSUB 3478 : DO.ELSE • 11 GOTO 3371 
2661 HOLDlF . VAL • VAR.INT\(CLF\) :GOTO 2681 
•l : CLF\•CLF\-l:WEND: IF CLF\•I THEN PRINT •ror - Identifier not declared"1STOP 

3271 GOSUB 3121 : GOTO 3371 

2671 HOLDlF . VAL • VAL(TOKEN.VALS) 
 3281 IF HOLDI.OPR$ <> "< "THEN 3311 

2681 GOSUB 1821: ' get I 
 3291 If VAR.INT\(XLI\) < HOLDI.VAL THEN GOSUB 3471: DO.ELSE• 11 GOTO 3371 
2691 GOSUB 1821 : IP INDEX.NAMES<>TOIEN . VALS THEN PRINT"FOR - Mu&t have index i n 3311 GOSUB 3121 : GOTO 3371 

test part"1STOP 
 3311 I f HOLDI .OPR$ <> ">"THEN 3349 

2711 GOSUB 1821 : IP TOXEN . VAL$<> " <•" THEN PRINT "FOR - only <• teat alloved":ST 
 3321 lf VAR.INT\(XLI\) > HOLDI.VAL THEN GOSUB 3471 : DO .ELSE • 1: GOTO 3371 
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Ll5tlng I conUnued 

3331 GOSUB 31211 CO'l"O 3371 
3341 IF HOLDI,OPR$ <> . , •• THEN PRINT 
3351 IP VAR , tNT•(XLI•l <> HOLDI,VAL 
3361 GOSUB 31211 CO'l"O 3371 
3371 llOLDI .POS2 • FPOS 
3381 GOSUB 18211 ' 9et ne1t token 

"IP - Invalid co•pare operator " 1STOP 
THEN GOSUB 3471: DO . ELSE • l : GOTO 3371 

3391 IF TOK!N,VALS<> "ELSE" THEN "fPOS • HOLDI.POS21 RETURN 

3411 IP 00 , ELSE•I THEN GOSUB 18211GOSUB 3471 1 R~URN 

3411 GOSUB 1121 1 IF TOltEN.VALS <> "(" THEN HOLDI .EXIT$•"1" ELSE HOLOI,EXIT$•"1" 

3421 GOSUB 3121 1 RETURN 

3431 ' ------------------ ----------------------------------------------- ­3441 ' Thia routine handles an if block or atate~ent that ia either the 

3451 ' valid if part or the el•• part. 

3461 ' -------------------------------------------------------------------­
3471 MHILE TOltEN,VAL$ <> HOLOI.EXIT$ 

3481 IP TOltEN,VALS•"PRINTf" TllEN.GOSUB 651 ELSE IP TOKEN .VAL$•"PUTCHAR" THEN 


GOSUB 911 ELSE IF TOKEN.VAI.f•"POR" THEN GOSUB 2581 BLSE IP TOkEN.VAL$• "WH IL 
E" THEN GOSUB 3571 ELSE IP TOKEN.TYP • l THEN GOSUB 1441 
3491 GOSUB 1821 1 ' .9et next token 
3511 WEND 
3511 IF TOKEN.VAL$•" }" THEN TOKEN . VAL$•""• fi1 up 10 do not quit yet1 

3521 RETURN 
3531 I -------------------------------------------------------------------- ­
3541 ' Thi a routine handle• the while state~ent • .Note that only the simple 

3551 ' conditional operator• are allowed , No Anda or Ora I 


3561 ' ------------------------------ - - ---------- ---- - -------------------- - - ­
3571 GOSUB 18211 ' Get the (
3581 GOSUB 1821 1 ' Get the v.ar iable . Note, it must be a vu iable name 
3591 CLW\•TENPVAR.COUllT+GLOBAL.COUHT1 

WHILE (VAR.NANE$(CLW\) <> TOKEN.VAL$) AND (CLW•>•l) 1 

CLW\•CLW\-11 


WEND 

3611 IP CLW\•I THEN PRINT"Whil• - Vari able Not Decla red" 1STOP 

3611 XLW\ • CLW\ 

3621 GOSUB 1821 1 HOLD.OPRW$•TOkEN.VAL$ : ' Get operator, check it later 


"3631 GOSUB 18211 IF TOkEN. TYP <> l THEN 3661 
3641 CLW\• TENPVAR. COIJNT+GLOBAL,COUNT1 WHILE VAR.NAME$ (CLW\)<>TOkEN. VAL$ AND CLW\ 
>•I: CLW\-CLW\-l :NEND1 IP CLW\•I THEN PRINT"Nhile - Variable .not decla red" 1STOP 
3651 HOLO , VALN • VAR,Ill'll\(CLW\)i GOTO 3671 
3661 HOLO,VALN • VAL(TOKEN.VAL$) 
3671 GOSUB 18211 ' 9et cloain9 paren ) 
3681 GOSUB 18211 HOLD.POSW • FPOS - LEN(T0kEN.VAL$ ) 
3691 IP HOLD.OPRN$ <> "<" THEN 3761 
3711 NHI LE (VAR,IN'l'\(XLW\) < HOLD. VALN) 
3711 PPOS • HOLD,POSN 
3721 GOSUB 18211 IF TOKEN.VAL$• " (" THEN HOLD . EXITN$• " 1" 
3731 GOSUB 4111 : ' process a block or statement 
3741 WEND 
3751 RETURN 
3761 IF HOLD.OPRN$ <> ">" THEN 3831 
3771 WHILE (VAR , INT\(XLW\) > HOLD,VALN) 
3781 PPOS • HOLD.POSW 
3791 GOSUB 18211 IF TOKEN.VAL$•"(" THEN HOLD. EXITN$•"}" 
3811 GOSUB 41111 ' 90 proceaa the statement 
3811 WEND 
3821 RETURN 
3831 IF HOLD.OPRW$ <> "•• " THEN 3911 
3841 WHILE (VAR . INT\(XLW\) • HOLD .VALN) 
3851 FPOS • HOLD.POSH 

ELSE HOLD.EXITN$• "1" 

ELSE HOLD.EXITN$•"1" 

3861 GOSUB 1821 1 IF TOKEN.VAL$• " (" THEN HOLD.EXITN$ • "}" ELSE HOLD.EXITN$• "1" 
3 871 GOSUB 41111 ' 90 process atate•ent 
3881 WEND 
3891 RETURN 
3911 IF HOLO,OPRN$ <> " I•" THEN PRINT "While - Invalid Conditional Operato•"1STO 
p 
3911 WHILE (VAR , INT\(XLW•l <> HOLD,VALN ) 
3921 FPOS • HOLD .POSW 
3931 GOSUB 18211 IP TOKEN . VAL$•" ( " THEN HOLD,EXITN$•" ) " ELSE HOLD.EXI TN$ • "1" 
3941 GOSUB 41111 ' 90 process state•ent 
3951 NEND 
3961 RETURN 
3971 ' - - - ----------------------------------------------------------------- ­
3981 ' Thia routine handles the s tate•ent blocks for the while statement. 

3991 ' ----- ------------- ------------------- - - ------------------ - - --------- ­4111 WHILE TOll;BN.VAL• <> HOLD. EXITWS 
4111 IF TOKEN.VALS-"PaI·llTr" THEN GOSOB 651 ELSE IP TOKEN .VAL$• "PUTCHAR" THEN GO 
SUB 911 ELS! Ir TOll;EN. VAL···IP" THEN GOSUB 3141 EL$E IP TOlBN .VAL$•"POR" THEN GO 
SOB 2581 !LSB IF TOltEN.TYP•l THIN GOSOB 1441 
4121 GOSUB 18211 ' 9et ne1t token 
4131 WEND 
4141 IP TOKEN.VAL$•")" 'l'llEN TOKEN.VAL$•""• ' f11 up 80 aa not to quit
4151 RETURN 

End 

Program Listing 2. Demo of PRINTF statement. 

11 MAIN() 
21 I 
31 PRINTF (" \ nHel l o Nor l d\ n" )I / * PRINT A MESSAGE • / 
41 

End 

Program Listing 3. Demo of Whtie statement. Coples Input to output. 

11 llAIN ()
21 ( 
31 INT INTI 1 
41 PRINTF (" \ nCopy fro• input to output. Note this is slow\n")1 
51 PRINTP("Pleaae preaa any keya, wait !or display, CTRL-0 to quit\n")1 
61 WHILE (INTl I• 17) / • LOOP UNTIL THE CTRL-0 IS PRESSED • / 
71 ( INTl • GETCHAR () 1 
81 PUTCHAR (I NTl ) I 
91 ) 
181 PRINTF (" \ nTest Co•pleted\n "l 1 / * TELL THEN WE ARE DONE •/ 
111 } 

End 

Program Ltstlng 4 . Demo of For loop. 

11 llAIN ()
21 I 
31 I NT I l, I 2,I3 ,I41 
41 PRINTFl"\nE1a•pl• of a For Loop\n")1 
51 I2 • 2 + I31 
61 14•71 
71 FOR (Il• I21Il<•I41Il++) / • LOOP FROM 2 TO 7 • / 
Bl ( 
91 I2++1 
111 PRINTF( " In Loop, il. \d, i2. •d\n", Il , 12)1 
111 I 
121 PRlNTF ("\nOut of Loop Successfully\ n" )1 
131 

End 

Program Listing 5. Demo of If statem ent. the single statement type. 

11 MAIN ()
21 (
31 INT INl, IN2, I N3, IN41 
41 PRINTF( " \n\nDe110nstration of the I P State•ent\n" ) 1 
51 INl • 1111 
61 IN3 • 51 + INl1 

I.Citing 5 continued 
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1611 REii •• Convert buffer variable• to A( )
l62e GBT l ,R1A (2) •CVI (QB$) 1A(J) •CVI (PM$) :A (4) •CVI (PA$) 1A(5) •CVS (FP$) 
l6JI A(6) -CVI (FT$) 1A(7) •CVI (P2$) :A(8) •CVS (PH) 1A(9) •CVI (P$) 
1641 A(ll) •CVI (SA$) :A(ll) •CVI (00$) 1A(l2) •CVI (DR$) :A (ll) •CVI (TR$) 
l65e 	A(l4)•CVI (RA$) :A(l5) •CVI (TN$) 1A(l6) •CVI (M$) 1A (l7) •CVI (DP$) 
166' A(l8) •CVI (ST$) :A(l9) •CVI (BS$) 1A(2I) •CVI (PO$) 1RETUR!i 
1671 REii •• Subroutine to print atata fro• P'CK to Poula •• 
1681 GOSUB 1221 1LPRINT USING T$1 A(J)1 1GOSUB 1291 1LPRINT USING T$1 A(4)1 
1691 GOSUB 12JI :LPRINT USING T$1 A(5)11GOSUB 1221 
1711 FOR Y• 6 TO 7:LPRINT USING T$1 A(Y)1:NEXT Y1GOSUB 12JI 
l7le 	LPRINT USING T$1 A(8)11GOSUB 1291 1LPRINT USING T$1 A(9)11GOSUB 1241 
l72e 	LPRINT USING T$1 A(ll )11GOSUB 1221 
1731 FOR Y• 11 TO ll1LPRINT USING T$1 A(Y)11NEXT Y:GOSUB 1241 
1741 LPRINT USING T$1 A(l4)11GOSUB 1221 
l75e FOR Y•l5 TO 21:LPRINT USING T$1 A(Y)11N!XT Y:LPRINT" 0 :RET\JRN 
1761 REii •• Convert T(a,y) to A(y) •• 
1771 FOR Y•l TO 211A(Y)•T(X,Y)1NEXT Y:RETURN 
1781 RM •• Main Menu •• 
179• CLS:PRINTTA8(21) 0 8aakatball Statiatica• 
18•• PRINT TA8(Je) 0 Menu• 
181• PRINT TA8(6)"A) Initiali1• information for a nev t e ..• 
182• PRINT TA8(6)"8l Add a player to the roater• 
l 8Je PRINT TA8(6)"C) Make correction• to previoualy entered inforaation• 
184• 	PRINT TA8(6)"D) Type i n atatiatica for a gaae• 
l85e 	PRINT TA8(6)"B) Print the ta.. record" 
186• PRINT TA8(6)"P) Print te.. total• (gaae by gaae - vith opponents) 
1871 PRINT TA8(6)"G) Print teaa total• (with up-to-data total• for player•)" 
1881 	PRINT TA8(6)"H) Print atatiatica for an individual player• 
1891 	PRINT TA8(6)"1) Print atatiatica for a perticular gaae• 
1911 	 PRINT TA8(6)"J) Bait the progr..• 
1911 	PRINT1PRillT TA8(4) •inter your cboice (A - J) froa above1•1 
1921 T$•""1T-I 
1931 POI! l6419,l1T$•INllY$1IP LEll (T$)•1 THEN l9JI 
1941 T-INSTR("ABCDEP'CHIJ",T$) 1IP T-1 THIN 1931 
1951 POKE 16419 ,I
1961 Oii T GOSUB 4591,4481,3J91,l991,2511,2611,2731,2911,3121,121 
1971 GOTO 1791 
1981 REii •• Type in atatiatica for a gaae •• 
1991 CLS1PRINT TA8(23)"Update Statiatica"1GOSUB 2711PRINT TAB(l3) S$1" '1Y$ 
2111 PRINT TAB(28)"C..e t"1G+l:PRINT TAB(l) STRING$(58,141)1POKE 16916,4 
2111 PRillT1PRINT"Tbia aection a llova you to type in the atatiatica for • 
2121 	PRINT"• 9..e. All file• vill be updated, Ar• you certain that• 
2131 PRINT"tou viah to type in 9All'• · atatiatica?"1COSUB 211 
2141 	 IP T$• N" THEN 2491 
2151 C-G+l1GOSUB 441 :GOSUB 361 
2161 PRINTl258, CHR$(3l)" Pl•••• type in the folloving inforaation:• 
217• PRINTl389 , "N... of opponent•, I INPUT 0$ 
2e81 IP LDl(0$)>14 THEN PRINT"Naae can not exceed 14 lettera."1GOSUB 1611 

GOTO 2161 
2191 	PRINTl517, OIR$(31)1"Data of g..e (MM/DD/YY)"11INPUT D$ 
2111 	IP LEN(D$)<>8 THEN 21 91 
2111 PRINTf645, "Hoa• or Avay•11INPUT H$1GOSUB 211 :IP T$•"N" THEN 2168 
2121 CLS1PRillTl258 , "Nov enter the atatiatica for eacb player on• 
2131 PRINT"your roater, You vill be aaked if you viah to update• 
2141 	PRINT"each player . If you anaver •yea•, then you vill type• 
2151 PRINT"in tbe nuabera for eacb of th• 13 categori••· • 
2161 PRillT"R ....,ber that you aay juat ~r••• <ENTER> to put• 
2171 PRINT"in a aero for any category.
2181 PRillT1PRINT" When you bave coapleted entering th• atatiatica • 
2191 	PRINT"for a player, you vill be aaked if theae are correct,• 
2211 PRINT"If you have ..de an error, you vill need to re-enter all' 
2211 PRINT"tb• atatiatica for tbat player."1GOSU8 161 1GOSUB 491 
2221 RDI •• Player• Input •• 
2231 FOR X•l TO P1GOSU8 511 
2241 PRINTl258, QIR$(31)1 "Do you vi•h to update., P$(X)1" (Y/N)7"1GOSU8 211 
2251 	 IP T$•0 N" THEN 2311 
2261 T(X,l)•T(X,l)+l:A(l)•l
2271 	PRINTf258,CHR$(Jl)1P$(X)11PRINTf281,"t "1N$(X)11PRINTf289, •c...ea1"T(X,l) 
2281 PllINTl385,"Quartera•11INPUT A(2)1GOSU8 531 :GOSUB 211 
229• 	IP T$•"N" THEN 2271 
2311 GOSUB 661 1GOSU8 751 1GOSUB 771 1GOSU8 811 1GOSUB 881 1NEXT X 
2311 RM •• Teaa Total• •• 
2321 GOSUB 911 1GOSUB llll1X•211GOSUB 7511GOSUB 7711GOSUB Bll1GOSU8 881 
2331 Riii •• Opponent'• totala •• 
2341 X•221GOSUB 511 
235e 	PRillTl258,CHR$(3l) 1P$(X) 1A(l)•l1A(2)•4
2361 GOSUB 531 1GOSU8 211 1IP T$•"N" THEN 2351 

2371 	IP A(4) >1 THUi A(S) •A(J)/A(4)•lll
2381 	 IP A(7)>1 THUi A(8) •A (6 )/A(7) •111 
2391 A(9)•2•A(3) +A(6) 1ST-A(9) 1A(ll)•A(9) 1A(l3) •A(ll)+A(l2) :A(H)•A(ll)
2411 	 FOR Yl•l TO 211T(X,Yl)•T(X,Yl)+A(Yl)1NEXT Yl 
2411 	 IP T(X,4)>1 THEN T(X,5)•T(X,3)/T(X,4)•111, 
2421 	IP T(X,7)>1 THEM T(X,8)•T(X,6) / T(X,7)•111
2431 	 IP G>I THEN T(X,ll)•T(X,9)/T(X,l ) 1T(X ,l4)•T(X,l3) / T(X,l) 
2441 GOSUB 751 :GOSUB 771 1GOSUB 811 1GOSUB 881 
2451 11£11 •• Deteraina Winner •• 
2461 	 IP SU >ST THEN W•w+l ELSE L-L+l 
2471 REii •• Print to file• •• 
2481 GOSUB 251 1GOSUB 311 :COSUB 1121 
2491 	POX! l69l6,11RETURN 
2511 REii •• Print Taaa Record •• 
2511 	GOSUB 2711 IP G•I 'l'!IEN CLS:PRINT"No gaaea have been played." 1GOSUB 161 : 

RETURN 
2521 GOSUB 1321 :GOSUB 1151 1GOSU8 1181 1LPRINT TA8(61 ) • Score• 
2531 LPRINT TA8(32) ·c... Date Opponent U• Opponent• 
2541 LPRINT TA8(32) •~-- -------- -------- ------ ------- --------• 
2551 T$•" U \ \ \ \ U I IU • 
2561 OPEN"I",3, "GAllBS/TXT"
2571 FOR X•l TO G1INPl!Tt3,0$,D$,H$,SU,ST1LPRINT TAB (32 ) USING T$1X,D$,O$,SU,ST 
2581 NEXT X1CLOSE1RETURN 
2591 	REii •• Print teaa total• - vith opponent• •• 
2611 GOSUB 271 
2611 	 IP Gal THEN CLS1PRINT"No <JA••• have been played" 1GOSU8 16• :atnJRN 
2621 GOSUB 1321 :GOSUB 1151 1COSUB 1181 1LPRINT" • :cosua 1131 1GOSU8 1271 
2631 	LPRINT T$11GOSUI 1161 :T$ • RIGHT$(T$,78):LPRINT T$1GOSUB 1281 
2641 	LPRINT T$1X•21 1GOSOB 751 :GOSUB 771 
26 51 OPEN °I", 3, "GAllBS/TX'l' • 
2661 FOR R•l TO G1INPUTl3,0$,D$,H$,SU,ST1GOSU8 1211 :LPRINT USING T$1R1 
2671 COSUB 1251 :LPRillT USING T$1D$1 1GOSUB 126• 1LPRillT USING T$10$1 
2681 LPRillT USING•\ \"1 H$11GOSUI 1621 :GOSUB 1681 1NEXT R1CLOSE 
2691 GOSUB 361 1X•2l1GOSU8 1771 :LPRINT" ":LPRINT STllING$(112, 0 

-
0 

) :LPRINT 
2711 LPRillT TA8(12)"Total•"1 S'l'llillG$(13,32)11GOSUB 1681 1LPRINT •• 
2711 LPRINT STRING$ (112, •-•) 1RETURN 
2721 REii •• Print teaa total• - with player• •• 
2731 GOSUB 271 1GOSUI 361 1GOSUB 44e :GOSUB 1321 1GOSUB 1151 1GOSUB 1181 
2741 LPRIHT TA8(47) USING"•• Gaae Totala"1G1LPRINT" "1LPRINT" • 
2751 COSUB 1131 1GOSUI 1161 1LPRINT • t Player•1 TA8(26 ) T$1GOSUB 1171 
2761 LPRillT T$11GOSUI 1181 1LPRIHT TS 
2771 FOR X•l TO P1GOSU8 1771 1COSUB 2821 1NBXT X 
2781 FOR X • 21 TO 221LPllINT STRING$(112, 0 

-") 1LPRINT" " 1GOSU8 1771 
2791 COSUI 2821 1IP Gal THEN 2811 
2811 GOSUB 2861 1GOSU8 2821 
2811 LPRillT" "1NEXT X1LPRINT STRING$(ll2, 0 -") 1RBTIJRN 
2821 COSUB 1191 1LPRINT USING T$1 N$(X)11GOS08 1211 1LPRINT USING T$1 P$(X)1 
28JI LPRillT" "11GOSUI 1211 1LPRillT USING T$1 A(l)11GOSUB 1221 
2841 LPRINT USING T$1 A(2) 11GOSUB 1681 1IP X/3•INT(X/3) AllD X<21 THEN LPRINT" • 
2851 	RBTIJRN 
28'1 A(l)•l 1A(2)•41FOR Y•3 TO 41A(Y)•A(Y)/G1NBXT Y 
2871 POR Y•6 TO 71A (Y)•A(Y)/G:NEXT Y1A (9) •A(9) /G 
2881 FOR Y•ll TO 131A(Y) •A(Y) /G: Nl!lXT Y1POR Y•l5 TO 211A(Y)•A(Y)/G 1 NEXT Y 
2891 IP X•21 THEN PS(X)•"T•aa - per <JA••· ELSE P$(X)•"Opp. - per game':RET\JRN 
2911 REii •• Print atatiatice for an individual player •• 
2911 COSUB 271 1GOSUB 441 1CLS1T$ •"Print Statiatica for an Individual Player• 
2921 PRINT TAB(ll) T$1T$•S$+" 0 +Y $:T-INT((6J-LEN(T$) )/2) 
2931 PRINT1PRINT TAB(T) T$1PRINT1PRINT TAB(28)"Roater":PRINT
2941 FOR X • l TOP STEP 2:PRINT X1 P$(X ) 1 
2951 IP X•P THEN PRINT ELSE PRINT TAB (32) X+l1 P$(X+l)
2961 NEXT X:PRINT:PRINT"TYpe the nu•ber of the player you want: •1 
2971 LINE INPUT T$:Tl•VAL(T$)
2981 IP Tl<I OR Tl>P THEN PRINT"That i• not a choice. " :GOSUB 161 1RET\JRN 
2991 X•Tl1COSUB 751 1GOSUB 1321 :GOSUB 1151 :GOSUB 1181 :T$• 0 Player: "+P$(X) 
3111 GOSUB 1111 :LPRINT TAB(T) T$:T$•"Jeraey t'+N$ (X):GOSUB 1111 
3111 LPRINT TAB(T) T$:LPRillT" '1LPRINT" "1GOSUB 1131 :GOSUB 1161 
3121 LPRINT"Gt Date Opponent • 1 TA8(28) RICHT$ (T$,82) :GOSU8 1181 
3131 T$•"~ - ------- "+STRING$ (15,"-")+RIGHT$(T$,84) : LPRINT T$ 
3141 OPEN"I" , 3,"CAllBS/ TXT"1GOSUB 771 
3151 FOR R•l TO G:GOSUB 1621 1INPUTl3,0$,D$,H$,SU,ST1GOSUB 1211 
3161 LPRINT USING T$1R11GOSUB 1251 :LPRINT USING T$1D$1 
3171 LPRINT USING • \ \ 0 1 0$1 :GOSUB 1221 :LPRINT USING T$1A(2) I 
3181 GOSUB 1681 1NEXT R:LPRINT STRINGS(ll2, "-" ) 1CLOSB1GOSUB 361 
3191 X•Tl1GOSUB 1771 :LPRINT TA8(12) "Total•"1 1LPRINT TAB (28) USING ··••"1 A(2 ) 1 
3111 GOSUB 1681 1LPRINT STRING$ (112, "-" )1RET\JR!i
3111 Riii •• Print atatiatica for a particular gaa·e •• 
Jl21 GOSUB 271 1GOSUB 441 

Listing continued 
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3131 IF G•I THEN CLS1PRINT'There are no g...es played. '1GOSUB 161 1GOTO 471 
3141 CLS1PRINT TAB(l2) 'Print Statistics for a Particular Gaae • 
3151 PRINT TAB(29) 'Gaaea1 ' 1PRINT 
3161 OPBN 'I' 1 3, 'GMES/ TXT ' 
3171 POR Yl•l TO G1INPUTt3,0$,D$ ,H$,SU,ST1PRINT Yl10$1' - '1H$, 
3181 IP Yl<>21 TllllN 3211 
3191 POR Xl•l TO 1£31NBXT Xl 
3211 NBXT Yl1CLDSE1PRINT 
3211 PRINT1PRINT'Chooae th• nuaber of the g...• you would like t o aee1' 1 
3221 LINE INPUT T$1Tl•VAL(T$) 
3231 IP Tl<I OR Tl>G TllBN PRINT'That ia not one of the cboicea.'1GOSUB 161:RETURN 
3241 R-Tl1GOSUB 1321 1GOSUB 1151 10PBN'I',3,'GAllES/TXT' 
3251 POR X•l TO R1INPUTl3,0$,D$,H$,SU,ST1NBXT X1CLOSE1GOSUB 1311 

03261 LPRINT TAB(34) 'Gaae t'11LPRINT USING T$1R,O$,H$1LPRINT' '1LPRINT' 

3271 GOSUB 1131 1GOSUB 1161 1LPRINT' • Player•, TAB(28) RIGHT$(T$,82) 

3281 GOSUB 1181 1T$ • '~ "+ STRING$(24,'-") + RIGHT$(T$,84) 1LPRINT T$ 

3291 POR X • l TO P1LPRINT USING'\\"1 N$(X)1 

3311 LPRINT USING " \ \'1 P$(X ) 11GOSUB 751 1GOSUB 771 

3311 GOSUB 1621 1CLOSE1GOSUB 1221 1LPRINT USING T$1A(2)11GOSUB 1681 

3321 Ir X/ 3 • INT (X/ 3) AND X < 21 TBEN LPRINT" " 

3331 NEXT X1LPRINT' "1LPRINT STRING$ (112, "-') 

3341 POR X•21 TO 221LPRINT USING '\\'1 N$(X)1 

3351 LPR.IllT USING • \ \"1 P$(X)11GOSUB 751 1GOSUB 771 

3361 GOSUB 1621 1CLOSB1GOSUB 1221 1LPRINT USING T$1A(2)11GOSUB 1681 

3371 LPRINT STRING$(lll, '-") 1NBXT X1RETURN 

3381 RBll ••• Making correction• ••• 

33tl CLS1PRINT TAB(22)'Making Correctiona"1PRINT TAB(21) STRING$(21,131) 

3411 PRINT1 PRINT" Which of th• following do you need to change? ' 

3411 PRINT STRINGS(51,l41) 

3421 PRINT" l) Nall• of acbool, na•• of coach, or year (19•• - ••)' 

3431 PRINT' 2) Nuaber of wina or lo••••' 

3441 PRINT' 3) Naae of player or hil jeraey number' 

3451 PRillT" 4) Halle of an opponent (the school name)' 

3461 PRINT' 5) Date of a gaae, location of a game (H/ A), or scor e of ga~e· 

3 471 PRINT" 6) Statiatica for a player' 
3481 PRillT" 7) Statiatice for an opponent• 
3491 PRINT" 8) No cbangea' 
3511 PRillT1PRINT'Pleaae enter your choice (l to 8) • ' 1 
3511 T$•INKBY$1T-VAL(T$)1IP T<l ORT> 8 THEN 3511 
3521 Oii T GOSUB 3541 , 3621 , 3681 , 3851 , 3851 , 4191 , 4371 
3531 REM ••••• Ch1n9e achool, coach , or year ••••• 
3541 CLS1GOSUB 271 1PRINT1PRINT'School Naae ia ' S$1GOSUB 1411 
3551 IP T$•"Y' THEN LINE INPUT"Type in the correct na•e• '1 S$ 
3561 PRINT1PRINT'Coach'• na•• i• 'C$1GOSUB 1411 1PRINT 
3571 IP T$•'Y' THEN LINE INPUT'Type in the correct na•e1 '1 C$ 
3581 PRillT1PRINT1PRINT'Th• year ia 'Y$ 1GOSUB 1411 :PRINT 
3591 Ir T$•"Y' THEN LINE INPUT'Type in the correct year (19•• ­
3611 GOSUB 2 51 1RBTIJRN 
3611 REM ••••• Change number of wina or loaae a 

1RETURN 

1PRINT 

XX ) I '1Y $ 

3621 CLS1GOSUB 271 1PRINT1PRINT'Number of win• ia "1W1GOSUB 1498 :PRI NT 
3631 Ir T$•'Y' THEN LINE INPUT'Enter correct number of v i n&1 '1T$1W• VAL (T$) 
3641 PRINT I PRINT'Nwaber Of lo•••• i• 'L tGOSUB 1418 :PRI NT 
3651 IF T$•"Y' THBN LINE INPUT'Enter correct number of looaes 1 '1T$1L• VAL (T$) 
3661 GOSUB 251 1RETURN 
3671 RBll ••••• Change player or jeroey nu•ber 
3681 GOSUB 301 :GOTO 3781 
36tl GOSUB 271 1GOSUB 441 1CLS 
3711 PRINT'H•r• i1 a list of players (with teraey nu•bera) 1"1 PRINT 
3711 POR X•l TOP STBP 21PRINT X1P$(X)1' (I 1N$(X)1')'1 ' 
3721 IF X•P THEN PRINT ELSE PRINT TAB(32) X+l1 P$(X+l) 1' ( l'1N$(X+l ) 1 ' ) ' 
3731 NEXT X1PRINT1PRIMT'Wbich of the above needll to be changed?' 
3741 PRINT'Type a number trOtl I to'P'(I ..ana no change) '1 
3751 T-- l 1INPUT T 
3761 IP T<I OR T>P THEN 3751 
3771 RETURN 
37 81 IP T•I THEN RETURN 
3791 CLS1PRINT'OO you v iah to cbange 'P$(T) '' a name (Y/ N) ? ' 1GOSUB 211 
3811 IP T$•'Y' TUEii LINE INPUT'Type in tbe correct na•e1 '1P$ (T) 
3811 PRINT1PRINT'OO you wiab to change 'P$ (T) ''• jersey l'N$(T)' (Y/ N)?' 
3821 GOSUB 211 1IP Tf•"Y' THEN LINE INPUT'Type in the correct nu•ber1 ' 1N$(T) 
3831 GOSUB 411 1RETURN 
3841 R.BIC ••• Ching• na•e of opponent, date, or location ••• 
3851 GOSUB 271 10P!N"I',3,'GAllB6/TXT"10PEN' 0 ', 2,'TENPFILE/ TXT" 
3861 POR X•l TO C1INPUTl3,0$,D$,H$,SU,ST1CLS1PRINTf91, 'gaa e l'1 X 
3871 PRINTf218,'0pponent'• Naae1'1PRINTf226,0$11PRINTf272,'Date (../ dd/ yy )1"1 
3881 PRINTf291,Df11PRINTf336, 0 Location (H/A) 1"1 1PRINT@354,H$1 
3891 PRINTf411,"0ur 6core1"11PRINTf417, SU 11PRINT@464,'0pponent' a Score: ' 1 
3911 PRINTl48l, ST11PRINTf579, STRING$(58,1 41 ) 1 

U sll11g continued 
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Usltng contln~ 
3911 ,.IllTl7ll,CJ1aS(ll ) 1"Do you vi•b to cbang• th• opponent'• ,..••1 • 
JUI G08tla 211 
ltll IP Tf-"Y" TBBll LIM! INPUT"<rype in correct l\&•e1 "1 0$ 
3941 IP Llll(Of)>l4 'ftl.. ,.IllTl768,CJIRf (3l)"M..• •u•t i.. l••• tban 15 cbaractera. • 

I 00'!'0 ltll BLSB PRillTl226 , oa1 . • I 
3t51 ,.IllTl711,CJIR$(lll1"Do you vi•b to cban9e tbe elate (Y/ M) ?"1GOSU8 211 
3'61 IP Tf-"Y" TBEll LIMI INPUT"Type in correct clat•• "1DS1Pal11Tl291,D$1 
3t71 Plt111Tl7ll,CJIR$(ll)"Do you vlab to change the location (Y/ N)?"1GOSUB 211 
3981 JP Tf•"Y" TBlll LJMI IMPUT"Type in 809• or 1""ay1 "1BS1PRillTl354,HS1 
3991 PRJllTl7ll,CBRS(lll"Do you vl•h to cban~• our •core (Y/N)? "1GOSUB 211 
4111 Ir Tf•"Y" TBlll INPUT"OUr correct acor• 1SU I PRJllTl417,SU11 
4111 PllJllTl711,CBRS(ll)"Do you wiab to chan99 tb• opponent'• •cor• (Y/ N)?" 
4121 GOSUa 211 1IP TS•"Y" Tlllll IMPUT"Opponent'• new acor•"1ST1PRl11Tf48l,ST1 
4131 PllJllTl711,CJIR$(3l ) 1GOSUB 211 1JP TS•"N" THiii 3911 
4141 ..JllTt2 , os1•,•,0•1·.·1Hf1" , "18U1ST1NIXT X1CLOSI 
4151 OPCll"I",2,•t..pfil•/ tst•1or111 •0•,J,"GM118/ TXT " 
"'I roa X•l TO G1INPUTt2,0f,Df,Hf,SU,8T1PRillTt3,0S1","1D81","1HS1","1SU1ST 
4171 UXT X 1 CLOSl1~Rll 
4181 Rall ••••• Change at • tiatic. for an Individual ••••• 
4191 QOSUI 36ff 1PW•T1JP PN•I TllD ~U 
UH GIOSUI 15U 
4lll PRlllT1PRillT1PRlllT"Choo.. th• nuaber Of th• 9... in which "PS (PN) "'•" 
4121 PRlllT"•tatl•tica need to i.. changed." 
Ult INPUT QN1 IP GN<l OR GN>G TlllN Ult 
4141 CL81X•Pll1R•GN1G08UB 41 51 1GO'l'O 42ff 
4151 GOSUI 751 1GOSOI 111 1GOSUI 1621 1CL08B1G08UI 1421 1G08UI 361 
nu 001111 4H 
4171 PRlllTl714 , CllR$(ll)1"Now type in the cor rect ..ount for each c•t99ory• 
4181 PRINT"or juat pr••• <IMT&a> to k••P tbe ......ount.• 
4lff PRJNTl'61, "Pr••• <BllTIR> to continue"1 
4211 I P INSBYS<> CBR$(ll) TllBN 4211 
4211 FOR Xl•2 TO 21 1N$(Xl)•""1 NIXT Xl 
4221 N$(2) •"Quartera• 1 N$ (3)• "r ield Goal• ,..d•" 
4231 N$ ( 4) •"Pleld Goal• Att ...pttd" I N$(6)•" rree Throw• !lade" 
4241 NS (7) •"Pr•• throw• Att..pted• 1 NS (ll ) •"Offenaiv e Rebound•" 
4251 NS(12)•"Defen•lve Rebound•" 1 N$ (15)•"Turnovera• 
4261 Nf(16)•"Aaaiata• 1 N$(17)•"Dr av Offenaive roula " 
4271 NS(l8)•"St••l •" 1 NS (l9 )•"Blocked Shots • 
42 81 NS (21)•"Foul•"1RETURN 
4291 POR Yl•2 TO 211T-A(Yl) 1IF NS (Yl) •'' THIN 4321 
4311 PRINTf 896,CHR$(3l)N$ (Yl)11INPUT T 
4311 IP T<>A(Yl) THEii S (Yl) • 'l'-A(Yl)1A(Yl)•T1T(PN,Yl)•T(PN,Yl)+S (Yl) 1 

T(21 ,Yl ) • T(21,Yl)+S(Yl)
4321 NIXT Yl 1X•P111GOSIJB 671 tGOSUB 771 1GOSUI 811 tG•GN1COSUB 881 1X•21 
4331 GOSUI 671 1QOSU8 311 1X•211G•GN1GOSUB 751 : GOSUB 771 1GOSUB 1621 
4341 POR Yl• 2 'l'O 211 A(Yl) •A (Yl )+S(Yl)1NEXT Yl1GOSUB 711 1GOSUB 811 
4351 GOSUI 881 1RmJRN 
4361 RBI! ••••• Change Oppon•nt '• Statlatlca ••••• 
4371 OOSUI 271 1GOSUB 1561 
4381 PRillT1PRlllT1PRillT'Cbooae t h• nuabe r of t b• gaa• in vhich the opponent '•' 
4391 PRJNT"•tatiatic. need to i.. changed." 
4411 INPUT GN1IP GN<l OR GN>G TltDI 4411 
4411 CL81X•221R•GN1PN•221PS(22) •'0pponent '1GOSUB 4151 
4421 POR Yl•2 'l'O 211T-A(Yl)1IP NS(Yl)•'' THIN 44 51 
4431 PRJllTl896 ,CllRS(ll ) N$ (Yl ) 11INPUT T 
4441 IP T<> A(Yl ) TBIDI S (Yl ) •'l'-A (Yl ) 1A (Jl) •T1T(22,Yl ) •T(22 ,Yl)+S(Yl) 
4451 UXT Yl1X•221GOSOB 671 1QOSUB 771 1GOSUB 811 1G•GN1GOSU8 881 
4461 GOBUB 311 1RmJRll 
4471 RBI! ••••• Add a player t o tbe roater ••••• 
4411 CL8 1PRillT TAll ( l9) "Adel • pl•yer t o tb• roater • I PRINT I PRINT 
4491 PRillT"Do you r••lly vi•h to add a player (Y/ ll) ?"1GOSUB 211 
4511 IP T$•'11' TBIDI amJRN 
4511 OOSUB 271 1IP P.21 'l'llDI Pltllft'"llo aore playeu -y t.. enterltd , "1RmJRH 
4521 GOBUI 291 1GOSOB UI tGOSUB 361 1P.P+ltQOSUB 251 
4531 PRillT"&nt•r naae of player l'P" (up to 21 letter•) •' 1 I NPUT PS(P)
4541 PRINT1PRillT'Bnter jeraey nuaber for 'P$ (P) 11 IllPUT N$ (P) 1GOSUB 211 
4551 IP Tf•"N' THEN CLS1GO'l'O 91 
4561 GOSUI lll 1GOSOB 411 1COSU8 511 1~•P1GOSUB 751 1GOSUB 771 
4571 POR Xl • l TO Q1QOBUB 8tl 1PUT l, Xl1NIXT Xl1 CLOSl 1RB'l\JRN 
4581 ll&ll •• Initialise f il•• •• 
4591 CLS 1PRINT TAll(l8) ' lniti•li1• Team Infor••tion•1 PRillTt PO~E 16916,2 
4611 PR INT' Inforaatlon -y be kept for on• te.. only . If you h•v•• 
4611 PRINT"lnfor•ation about a u .. vbicb you viab prH&rYed, preu• 
4621 PRlllT" <BR&Alt> 1...di•t •ly, Tb•n put this prograa on anothe r di•t, • 
4631 PRillT'and t..gin •941i n."1GOSUB 161 
4641 PR illT" Pl•••• ent•r tb• following inforaation1 • 
4651 PRlllTl261,"N..e of SChool '11 INPUT SS1PRillTl389, 'N..• of eo&cb "11 I NPUT cs 
4661 PRi llTt 517 ,'Yeer (1911 - 11 )1 "11INPUT Y$1GOSUI 211 
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Usttng ronlfnued 

4671 
4681 
4691 
4711 
4711 
4721 
4731 
4741 
4751 
4761 
4771 
4781 
4791 
4811 
48ll 
4821 
4831 
4841 
4851 
4861 
4871 
'881 
4891 
4911 
Oll 
4921 
4931 
4941 
051 
061 
071 
081 
091 
5111 
5111 
5121 
5138 
5141 
5151 
5161 
5171 
5181 
5191 
5111 
5111 
5121 
5131 
5141 
5151 
5161 
5171 
5181 
5191 
5211 
5211 
5221 
5231 
5241 
5251 
5261 
5271 
5281 
5291 
5311 
5311 
5321 
5331 
5341 
5351 
5361 
5371 

5381 
5391 
5411 

IF T$•0 N° THEN CLS• coro 4641 
CLS1PRINTl133 ,"Now you will enter eacb player ' • name (up t o • 
PRINT0 21 letter•> and eacb player's jersey number .• 
P.P+l 
PRI NTf323, CBR$(31111PRINT"N... Of player l" P11INPUT P$(P I 
PRINTI 451, "N..e will be printed as "1 LEFT$ (P$(Pl,21 1 
PRINTl579, 0 Jeraey Nuaber for "1LEFT$(P$(Pl ,21)11 INPUT N$ (P)1GOSUB 211 
IF T$ •"N" THEN 4711 
IF P.21 THEN PRINT@961, 0 No aore players nay be entered. "11coro 4791 
IF P<5 'l'!IEN 4711 
PRINTf 961, CBR$(31)1 "Are th•r• any aore playera? "1 1GOSUB 211 
IF T$•"Y0 'l'llEN 4711 
POiE 16916,l:G•l:W•f:L• l:GOSUB 251 :GOSUB 291 :GOSUB 311 :GOSUB 411 
RETURN 
REN •• In•tructiona •• 
CLSiPRINT" Tbia progr.. keepa a reoord of various baaketball" 
PRINT"atatiatica. It atorea each individual player'• atatiatica • 
PRINT"a• well aa teaa atatiatica in 21 categoriea. • 1 PRINT 
PRINT" The firat atep in uaing tbe prograa ia to enter inforaation• 
PRINT.about your tea. - na•• of acbool, naae of coach, na••• ot • 
PRINT"playera, etc. Tb• prograa acco..odat•• up to 21 player•. ' 1 PRINT 
PRINT" Once this baa been done, you aay enter atatiatica for a • 
PRINT"particular 9..e . You aay juat preaa the <BNTBR> key to type i n" 
PRINT"• 1ero for any category. After entering one player'•'
PRINT' atatiatica, you will be aaked if the nuabera j uat entered are' 
PRINT•correct. If any are i ncorr•ct, you v ill be aaked to enter tbe• 
PRINT0 inforaation again."1GOSUB 161 
PRINT' The aoat iaportant part of the prograa for tb• coach (and" 
PRINT' for the player , too) ia the printout of the atatiat ica. Thia" 
PRINT"prograa prints th• atatiatica in 111 coluana . You will need" 
PRINT"& pr inter with thia capability . You auot either uae 11 z 14 in. • 
PRINT' pa1>9r (if your printer print• 132 coluana ) 1 or you auat uee• 
PRINT0 condenaed printing (for dot-aatrix printera) 1 or you auet uae • 
PRINT"elite printing (for daiay wheel printers). reeding oingle" 
PRINT"abeeta of 8 1/ 2 x 11- incb pa1>9r aidewaya aakea excellent' 
PRINT"printouta on a daiay wheel. ' I PRINT1GOSUB 161 
PRINT" You aay aake the following printouta1 •
PRINT•----------------------------------------• 
PRINT• PRINT TAB(5) 0 l) your teaa record" I PRINT 

PRINT TAB(5) 0 2) your teaa total• in wbicb eacb opponent ia listed" 

PRINT TAB(ll ) "along witb your teaa atatiatica for that gaae• 

PRINT 1 PRINT TAB(5) 3) your teaa totals in wbicb each player ia listed"
0 

PRINT TAB(ll) "along with bia totala" i PRINT 
PRINT TAB(5 ) 0 4 ) atatiatica for an individual pla{er • 1 PRINT 
PRINT TAB(5 ) 0 5 ) atatiatica for a particular gaae 1GOSUB 161 :RETURN 
JlBM •• Houaekeeping •• 
DIM P$(22) , A(21),S{21),N$(22) ,T(22, 21)1DEFINT G,W,L,R1 X,Y 
P.l:RETURN 
RBll •• 01>9ning Display •• 
CLS 1POR Y• 131 'l'O 898 STIP 641PRI NT@ Y, CBR$(191)11NIXT Y 
PRINTf 899, STRING$(56,176)1 1POR X•6 ro 141 SIT(X,ll ) 1NBXT X 
FOR Y•7 ro 121SBT(9,Y)1NBXT Y 
SIT(6 ,9) 1SBT (7 ,9) 1SET(8,9 ) 1 SBT(ll ,11) 1SBT(l3 ,11 ) 1SBT (12, 12)
FOR Y•28 TO 35 1SBT(ll5,Y)1SIT(ll6 , Y) oNBXT Y 
POR Y•36 'l'O 391SBT(ll4,Y)1SIT(ll7,Y)1NEXT Y 
FOR Y•Jt 'l'O 431SBT(lll,Y) 1NBXT Y 
SIT(ll8 ,39) 1SET(ll8,4I ) 1SIT(ll9,41) iSET (lll ,41 ) 1SIT (lll,U) 
FOR X•lll TO 1131SBT(X,31) 1NBXT X 
SBT(ll4,31 ) 1SET(ll4,2') 1SBT(ll3,29) 16BT (ll2,29 ) 1SBT(lll ,28)
61T(lll , 21)1SBT(ll4 ,27)1SIT(ll5,26 )• SBT(ll6,26 ) 1SBT(ll7,27 )
T$ • " BAS.ltB'l'BALL STATISTICS ' 
POR X•l 'l'O 22 1GOSUB 5331 1PRillTf 212, LBFT$ (T$ , X) 11NBXT X1T$ •'by"
FOR X•l 'l'O 21GOSUB 5331 1PRINTf 341, LIPT$(T$,X) 11NBXT X 
T$••oavid Pleacber • 
FOR X•l ro 14 1GOSUB 5331 1PRINTl462 , LIFT$(T$,X)11NEXT X 
FOR X•l 'l'O 8ll 1NEXT X1RETURN 
T-l1POR Y•l ro 181PRINTt T, • "11RBAD T1PRINTI T, MI D$(T$,X,l)1
FOR Yl •l TO 2 1NEXT Yl oNBXT Y1RBSTORE1PRINTf 133, ' 0 11RETURN 
DATA 689, 753 , 817 ,881,753 ,68' ,624,559,OJ , 427 ,29·5 ,228 ,161,92, 21,16,74 ,133 
It.EM •• Error Handling Routine• •• 
IF BRL•361 OR BRL-271 OR BRL•441 OR BRL-2651 OR ERL•3141 THEN PRINT 

' File baa not been initial iaed. 0 i PRINT0 Brror i n line•1 ERL 1GOSUB 161• 
RBSUlll 71 

IF IRL•l121 THEN OPEN°0 °,3, 0 GAllBS/ TXT 0 1RBSUIUl 1 131 
IF IRL•3161 THEN PRINT"No 9..ea bave been played. 0 1GOSUB 161 iRISUllE 71 
PRINT "Error in line ' BRL1Goro 121 

End 
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Continued from p. 63 

Program Listing 2. Prism Ring. 

18 'PRISMATIC RING 
15 '12 seconds to execute 
28 VIEW(8,8)-(639,239) 'reset entire to viewport 
38 CLR:SCREEN 8 ' clear screen and go to graphics screen 
48 X•38:Y•38 : A•59.78:B•53. 58:PI•3.l4159 
58 AN• l9:SZ • 24 
71 FOR Z•A TO B STEP -PI/ (X+ . l) 
88 I•338+Y*(5.6667*SIN(Z)):N•l38+Y*COS(Z-AN) 'put viewports in 

circle 
91 IF Y>83 THEN 128 ' if ring completed go to holding loop 
188 	VIEW(I ,N)-(I+SZ,N+SZ), ,l :CLR 'set viewport for size and place­

ment 
118 	NEXT Z 
128 	 IF INKEY$••• THEN 128 'hold graphics screen (SCREEN 8) 
138 	 '**** Variables **** 
148 	 'AN is angle of ring --causes different designs by choosing 

numbers between 11 and 368 
158 'X is size of space between boxes (viewports)-smaller number 

makes larger spaces
168 	 'Y is size of ring-s~aller nulllber 11akes smaller ring 
171 	 'A is beginning of loop (to make one complete ring) 
188 	 'B is end of loop 
191 	 ' SZ i s size of box (viewport)-larger number makes larger boxes 

End 

Program Listing 3. Vlewport. 

18 'EXAMPLE VIEWPORTS WITH TEXT - VIEWPORT/ BAS 
28 A$•CHR$(•HA8)+CHR$(•HIA) 

38 SCREEN 8:CLR 'go to graphics screen a nd clear it 

48 LINE(8,8)-(639 ,2 39) ,,B ' place outli ned box around perimeter of 

entire graphics screen 
58 PAINT(328,128) ,A$, l ' paint background on scr een 
68 VIEW(l88 ,38)- (478, 168 ),8,l 'define fir s t vi ewport 
78 GOSUB 288 'access screen writing subroutine to place data on 

screen in viewport 
88 VIEW(289,88)-(558,185),8,l 'define second viewport 
98 GOSUB 288 'same s ubroutine to put data in viewport 
199 	VIEW(8,8)-(639,239) ' define entire screen t o viewport 
195 	 IF INKEY$••• THEN 185 
118 	END 
289 	 ' Subroutine t o write data to viewports 
218 	GLOCATE( l,1),8 'locate coordinates to place data 
228 	PRINTt-3 , "TH I S IS THE CURRENT VIEWPORT THAT HAS BEEN DEFINED 
BY TH I S PROGRAM" 
239 	RETURN 

End 

Program Listing 4 . Circle. 

18 DIM V\(538) 'use integer t o save memory 
28 SCREENB:CLR 'go to graphics screen and clear i t 
38 CIRCLE( 58,58 ) ,28 'draw c irc le on screen 
48 LINE(2,2)- (99,79 ) , ,B ' d raw outline box just inside 
parameters of area captured by GET array in line 60 

58 PAINT (5,5),l,l ' color inside of box 
68 GET( l,1 )- (188,88 ) ,V\ 'sto re section o f screen 
circle 
78 CLR ' clear graphics screen 
88 PUT(l,l),v\,PSET 'place ci r cle and box bac k on 
98 FOR K•l TO 2888:NEXT K 'hold picture 

conta ining 

screen 

End 

Program Listing 5. Windows. 

118 'GLEN E. SPARKS 
111 1 6186 CUSTER 
128 'SOUTH ROCKWOOD, MI 48179 
1311 I 

148 WINDOWS/ BASI 

158 	 '*** Define, initialize and dimension 

168 CLEAR 1111111 

178 DIM V\(2188) 1DIM Vl\(2188) 

1811 DIM Gl(l5 ) ,AC$(15),PR(l6 ) ,AM(l5) 

198 DIM PT$(15) 1 PainT strings 

288 PT$(8)•CHR$(,HIA)+CHR$(,HA8) 


var iables *** 

2111 	 PT$(l)•CHR$(,HAA)1PT$ (2)•CHR$(,HFl)+CHR$(H8F) 
228 	PT$(3) • CHR$(,H8A) +CHR$(H84) 
238 	PT$(4)•CHR$(•B4D) iPT$ (5)•CHR$ ( 'BF8)+CHR$('H8F )
248 	 PT$(6) • CHR$(•HAA) +CHR$(,H3C) 
258 	 PT$(7 ) •CHR$(,Hl3 ) +CHR$(,H8C)+CHR$ (,H38 )+CHRS(•HC8) 
268 	 PT$(8)•CHR$(,H84) : PT$ (9)•CHR$(,B3C) 
278 	PT$ (18)•CHR$(,H29 ) :PT$(ll)•CBR$ (,Hl9 ) 
288 	 PT$(12)•CHR$(,HAA)1 PT$(13)•CHR$(,H2D ) :PT$ (14 )•CHR$( ,H6F ) 
2911 	 P2•2 *3,14159:R•58 
31111 	 XC•l811:YC•45 :QS••tt t,ttt.tt• 
318 CT-I 'CounT the tiaes graph redone 
3211 	 '**** Begin progr~ **** 
338 	GOSUB 1528 'bui l d and store hidden menu 
340 	 GOSUB 5 911 ' pie chart 
358 '*** Manipulate sc r een and data through pull down menu *** 
368 IF INKEY$• "" THEN 368 
378 	VIEW(9,8)-(639,239):GET (288,68)-(498,168),Vl\ 

' CAPTURE AREA UNDER WHERE MENU WILL GO 
388 	PUT(288,69 ) ,V\,PRESET 'superimpose menu 
390 	CW$•INKEY$:IF CW$• "" THEN 398 ELSE 488 
490 	 PUT(288 , 60) , Vl\ , PSET 'replace area covered by menu 
418 CW•VAL(CW$) :ON CW GOSUB 518 , 528,538,540 , 558,590 

' menu choices 
428 IF CW• 7 THEN 458 'exit menu a nd hold window screen 
438 IF INKEY$• "• THEN 438 
448 GOTO 378 'go back through menu 
458 IF INKEY$•" • THEN 458 
468 END 
479 	 ' 
489 	 · ------•c•SUBROUTINES••••s===•c=•==•••c• • ••••••C 
490 I 

5011 '*** Subroutines to def ine and clear large windows *** 
518 VIEW (3 , ll) - (218,118 ) ,0,l:CLR: RETURN 'window 1 
529 VIEW(6 ,1 36 ) - ( 338, 225) ,8 ,l:CLR:RETURN 'window 2 
5311 VIEW(228 ,24)- (635,118) ,ll,l:CLR:RETURN 'window 3 
548 VIEW(335,132)-(635,225) ,8,l:CLR:RETURN 'window 4 
558 SCREEN8:CLS :PRINT.PRI NT- OUT OF REPORT -MAKE SURE PRINTER IS ON . 
568 PRINT"DO YOU WISH TO PRINT OUT REPORT NOW (Y o r N)" 

Listing 5 ronrln u t'tf 
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------------------------------------------------~----,Q 868 TA•TA+AM(I)~ 

'I 
• 
g 

~• • • • • • • o-=1::::1oic 8711 NEXTZ l:Jlf'NWNN -oVI tt~c 8811 FOR I• l TO NO~OONOOD ...... ;; ~"'It ~~~i 891 PR(I)•AM(I)/TA*llllVIN - :!,n30....,.;ii;- ­ !l'<a. ... _-o_ o ::r 'tJ VI (1\ It (1\ 988 NEXT Ig O"l OD ti" oNNS 
:::11 c c n VI'< n WI 9111 '--- Window choice and set up screen -- ­:..~s 

928 IF CT<l THEN GOSUB 1318~-oDrit;=~ •-.it °'°'­111 .. :-4 0 -	 =c..o '"':r-~<, ::iC..-ttntt ... 938 CH•Wl:GOSUB 1711 'choose window for title"" 	 ll'~o::::100:~ I OI< li :!_it -I 948 GLOCATE(l,S),8tPRINTl-3,TZ$ 'print title- oz ~r;i 	 -< 00 00"!!..::::J~aVl­ 9SI CW•WltGOSUB 1271 •set window for accounts data ""1~. ~;81 ""c..!!!.~~ ~ ~~ "S;; :c 961 '---Print out accounts -- ­
~!!.coo.. ~ Ii: 978 Xl•l :Yl• 5tFOR I•l TON- A. '° :-4 o.tt"O - ... '~~a.~QI~ ii 988 GLOCATE(Xl,Yl),ltPRINTl-3,"t•111AC$(I)§~Ei ~ ;;g.a~ S Q 111 !: ::::1 :I VI > 

991 GLOCATE(Xl+l21,Yl),l:PRINTl-3, USING Q$1AM(I);,;£~ :::vi-" 	 j!,"°g:::T c:g~ z 1188 Yl•Yl+93 ;; a -cog ~enNNi.il llll NEXToo - n- ::::1 "8"' . 0 
~ ..... . .-.~ Q. :::T VI I"\ VI ~ 1121 CH•W21GOSUB 1718 	 'set window for period covered~~Ii N..... _g.)c °' ~ 	 .... '<It ~It Ill 1138 GLOCATE(l,5),ltPRINTl-3,MN$ 'print aonth 

! 
~ '< :<' ~ n '° V'lo c:§p..~Q •,..QIC- "O 1148 CW•W21GOSUB 1278 	•set window for chartQD ... - ..... 	 ~.3g~x~g, -<g'tt=iil~~­ 1851 •--- Draw chart on screen -- ­

1868 CIRCLE(XC,YC),RUI 8 : 1111 :.f ~ n"5"0tto0 8~-0000~, 0:ii:-::::Joa ... -::::1,..., ~:r~c ~­ 1871 GLOCATE(l,5),ltPRINTl-3, USING Q$1TA 'TOTALS OF AMOUNTS'° ,, !" ~- : - QI VI-<' < 	 It'< -"':'""'o C 1188 FOR I•I TO N ..., - IllUI Ill - ~Q~2:~-68 ::::J ~ 1::::1 1191 AA•P2/1811*PR(I)+AAlll!ilOw•A. n• 
Z ~~li°(DVlo::!! 1118 Xl•XC+R•COS(AA) 

no = 	
::1c;~".. ~~ ­I ~ ~ :;:: iii ~ 6- VI !!, ;so ~o. 1111 Yl•YC-R*SIN(AA)*l.5

1121 AB•P2/ lll*PR(I+l)+AA-- --oc..lt::::J ::JO VI ~o ;'tt ~ 
1131 Gl(I)•(AA+AB)/22 .., QI • ~ ~ " (IQ (IQ ~ :::!l 
1141 G2•((XC-18)+(R+9)*1,15*COS(Gl(I)))- ... " ~ llSI G3•((YC-2)-(R+9)*1,1S*SIN(Gl(I))*l,S)iii a: =t5 ~l:S:~
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~ I Ltslfng 5 continued 
• 

S79 INPUT P$ :IF LEFT$(P$,l)•"Y" THEN see ELSE 378~ S88 LPRINT CHR$(27)1CHR$(28) :CMD"I","GPRT2" 'set printer tog 

f 
condensed and print out chart 

S98 '**** Pie chart and windows screen **** 
680 IF CT>0 THEN TA•8 'set total to 8 for next data/chart 
610 '--- Input data - - ­
620 CLStPRINT"KEEP TITLE OF REPORT TO 2S CHARACTERS"f 638 LINE INPUT"TITLE OF CHART (SALES, INVENTORY, etc.,) " 1TZ$ ~ 648 IF LEN(TZ$)>2S THEN PRINT"TOO LONG A TITLE" : GOTO 638 ~ 6S8 PRINT"PE.RIOD COVERED BY PIE CHART DATA" 
668 LINE INPUT MN$ : PRINT 
678 IF LEN(MN$)>2S THEN PRINT"TOO LONG":GOTO 6S8 
688 INPUT"NUMBER OF ENTRIES (MAX 9) ";N 
698 IFN >9 THEN PRINT"ENTRIES MORE THAN 9-ACCOUNT DATA MAY NOT ALL 

FIT IN WINDOW" 
788 IF CT>I THEN PRINT"LAST WINDOWS CHOSEN •,w1• AND •,w2 
718 PRINT"CHOOSE WINDOW FOR ACCOUNTS (1-4) • 
728 INPUT Wl : IF Wl >4 OR Wl<l THEN 718 
738 INPUT"CHOOSE WINDOW FOR PIE CHART (1-4) "1W2 
748 IF W2>4 OR W2<l THEN 738 
7S8 IF Wl•W2 THEN PRINT.YOU HAVE CHOSEN THE SAME WINDOW-DATA WILL 
BE OVERWRITTEN BY THE GRAPH•:Cl• l 
768 PRINT:PRINT"LIMIT ACCOUNT LENGTH TO 9 CHARACTERS" 
778 PRINT STRING$(50,"•") 
788 '--- input chart data --­
798 FOR I•l TO NtPRINT"l"1I 
ate LINE INPUT"ACCOUNT? " 1AC$(I)
818 IF LEN(AC$(I))>9 THEN PRINT"TOO LONG"tGOTO 888 
828 INPUT"AMOUNT •1AM(I)1PRINT 
838 NEXT I 
848 '--- Cale total and slice size 
8SI FOR I•l TO N 

ii 

I 
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Usllng .5 corill11ued 

1161 GLOCATE(G2,G3) ,l : IF PR(I+l)>l AND I <N THEN 
1171 IF PR(I)>l THEN LINE (XC,YC)-( Xl,Y8) 
1188 NEXT I 
1191 •--- Paint slices of pie -- ­
1211 FOR I•8 TO N-1 
1211 XL•XC+R*8.S*COS(Gl(I)) 
1221 YL•YC-R*l.S*SIN(Gl(I))*8.5 
1231 IF PR(I+l)<•l THEN 1251 
1241 PAINT (XL,YL),PT$(I ) ,l 
1251 NEXT I 
1269 RETURN 

PRINTl-3,I+l 

1271 '***Subroutine to choose and clear window for output*** 
1281 IFCW>4THENCW•l 
1298 ON CW GOSUB 511,528,538,548 
13118 RETURN 
1311 '*** set up initial screen *** 
1321 VIEW(l,8)-(639,239):CLR:SCREEN I 
1338 GOT013511 
1348 PAINT(328,128 ) ,CBR$(•BIA)+CBR$(•HA8 ) ,l 
1351 VIEW(3 1 l)-(14,18),l,l:CLR:GLOCATE(l,5) ,l:PRINTt-3,"ll" 
1368 VIEW(l5,l)-(211,l8),l,l:CLR •message window l 
1371 GOSUBSll ' clear area of window l 
1381 VIEW(6,124)-(16,134),l,11CLR
1391 GLOCATE(l,5),l:PRINTl-3,"f2" 
14811 VIEW(l7,124)-(3311,134),l,l:CLR 'message window 2 
1418 GOSUB521 'clear window 2 
1421 VIEW(2, 227)-(637,238),l,l:CLR 'area for spacebar menu 
14JI GLO\.:ATE(l9,5),l : PRINTf-3 1 " ******•*PRESS SPACEBAR FOR PULL 

DOWN MENU********" 
1441 VIEW(221,ll)-(234,21) 1 8,l:GLOCATE(ll,5),l:PRINTf-3, 0 13" 
1451 VIEW(235 1 18)-(635,28),l,l:CLR •message window 3 
l4bl GOSUB531 'clear area window 3 
u -,e VIEW(335 , 121)- {349 ,138) ,I ,l :CLR1GLOCATE {1,5) I II: PRINTl-3, ·u. 
1481 VIEW(351,l28 )-(635,131) ,l,l :CLR ' message window 4 
1491 GOSUB541 'clear area of window 4 
1511 CT-1 'CounT set at 1 
1511 RETURN 
1521 '****Set up hidden pull down menu and store in array **** 
1531 VIEW(ll 1 1)-(639,239) 1CLR : SCREEN l :LINE(2,2)-(31ll,lll),,B 
1541 GLOCATE(S,7),l:PRINTt-3," ------OPTION&------• 
1551 LINE (2 1 15)-(311,15) 
1568 GLOCATE (S,18),l : PRINTl-3,"ERASE CONTENTS OF WINDOW fl" 
1571 LINE(2 1 27)-(311,27 )
1581 GLOCATE(S,31),l:PRINTl-3,"ERASE CONTENTS OF WINDOW 12" 
1591 LINE(2,39)-(311,39) 
1618 GL<X:ATE(S,4 2) ,l : PRINTl-3,"ERASE CONTENTS OF WINDOW 13" 
16111 LINE(2 ,51)-(318,5l) 
1628 GLOCATE{5 1 54) 1 8:PRINTl-3,"ERASE CONTENTS OF WINDOW 14" 
16311 
16411 

LINE(2 1 63)-(318,63)
GLOCATE(S ,66),81PRINTl-3,"PRINT SCREEN 15" 

1658 LINE(2,75)-(3118,75) 
16611 GLOCATE(S,78) ,8:PRINTl-3,"DATA AND GRAPH 
1678 LINE(2,87)-(388,87) 
16811 GLOCATE(5,98) 1 8 : PRINTl-3,"EXIT PROGRAM 

16 

17" 
1691 GET(2 1 2)-(31111,118),V\ 
1711 RETURN 
1718 '***message windows *** 
1728 ON CH GOSUB 1738,1749,1758,1768 : RETURN 
1731 VIEW(l5,l)-(218,18),8,l1CLR1RETURN 'message l 
1741 VIEW(l7 1 124)-(338,134),ll,l:CLR1RETURN 'message 2 
1751 VIEW(235,lll)-(635,28),8,l:CLR1RETURN 'message 3 
1768 VIEW(351,128)-(635,138) ,8,l:CLR1RETIJRN 'message 4 

End 
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From Computer Plus to YOU . . : 

PLUS after PLUS after PLUS 

Tandy 200 24K $739 
Model 100 24K $510 

Smith Corona L-1000 
$259 

Tandy 1200 HD $1599 
10 Meg. 256K 

Color Computer II 
w/64K Ext. Basic S179 

- · -
Tandy 1000 $710 

Tandy 1000 HD $1539 

DMP105 $160 

P.O. Box 1094 
480 King Stre·et 
Littleton, MA 01460 

us 
SINCE 1973 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 

COMPUTERS Tandy 1000/ 1200 ACCESSORIES MODEMS 
Tandy 1000 1 Drive 128K 710.00 Tandy 1000 Disk Drive Kil 159.00 Radio Shock DCM·3 Modem 52.00 
Tandy 1000 HD 10 Meg. 256K 1539.00 Tandy 1000 10 Meg. Hord Drive 579.00 Rodip Sho ck DCM·5 Modem 99.00 
Tandy 1200 10 Meg. 256K 1599.00 Hord Drive Controller Boord 249.00 Radio Shock DC Modem 2212 315.00 
Tandy 2000 2 Drive 256K 1295.00 256K Rom Boord (Inc . 128K & OMA) 199.00 Hoye~ Smartmodem II 300 Baud 169.00 
Tandy 2000 10 Meg. 256K 2025.00 512K Rom Boord (includes 1281() 169.00 Hayes Smorlmodem 1200 Baud 429.00 
Model IVD 64K with Deskmole 889.00 256K Memory Plus Expansion Brd. 249.00 Novotion J·Cot 300 Baud 115.00 

PBJ Mulll·Function Boord (1281() 259.00 FOR EVERYONEPRINTERS 
Radio Shock DMP·130 269.00 PBJ Mulll·Funclion Boord (2561() 279.00 Network Four Outlet Surge Pro!. 69.95 
Radio Shock DMP·430 660.00 CCR·81 Cossette Recorder 52.00 PBJ Mulli·Functlon Boord (5121() 299.00 

128K Rom Upgrade Kil (NEC) 78.00Radio Shock DWP·220 Daisy Wheel469.00 CCR·82 Cossette Recorder 43.00 
Radio Shock TRP·100 Portable 229.00 256K Rom Upgrade (for PBJ Boord)69.00 C·20 Digital Cassette Tapes (10pk) 9.95 

300 Baud Modem Boord 129.00Sliver Reed EXP·SSO Daisy Wheel 425.00 Verbatim SSDD Plastic Box (10pk) 24.95 
Star SG·10 245.00 1200 Baud Modem Boord 249.00 Verbatim DODD Plos!ic Box (10pk) 29.95 
Siar SG·15 410.00 Generic SSDD Diskettes (10pk) 17.95 RS-232 Serial Boo rd 89.00 

Siar S0.10 365.00 Digl·Mouse/Clock Boord 89.00 NEC 64K Rom Chips (set of 8) 39.00 
Panasonic P·1091 259.00 Tandy 1000/ 1200 MONITORS Radio Shock 16K Rom Chips- (8) 25.00 
Toshiba 351 1175.00 Tandy VM·2 Green Monitor 129.00 Locking Disk Box (holds 70) 19.95 
CITOH Prowriler 8510AP + NLQ 345.00 Tandy CM·2 RGB Color Monitor 379.00 Flip N File Disk 50 15.00 
Okldoto 192 375.00 Tandy VM·3 TTL Green Monitor 179.00 Fanfold CleanEdge Poper (2600) 35.00 
Epson LX·80 245.00 Tatung CM·1360 Color/Gr./Amber459.00 
Epson FX·1 85 369.00 Tandy 1200 Text Monitor Adopt. 179.00 Radio Shock sottwore 10% ott. 
Epson HS-80 Portable Ink Jet 339.00 Tandy 1200 Color/Graphics Adopt240.00 Send for complete listing of 

brand name software a nd ha rdware. 

CALL TOLL FREE 
1·800-343·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

IN MASSACHUSETIS CALL 1617> 486-3193II Ill 
TRS·80 1s a registered tra demark o f Toney C o rp 

http:Adopt240.00
http:Color/Gr./Amber459.00
http:Boord)69.00
http:Wheel469.00
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BUSINESS 
Ganns. " NovaCa1c:· I :82 (7:25). (I . Ill) f'ull·lca1un:d Basic spreadsheet. 
Lake. Golden . and Lett. "Rca50nable Deductions: · 3 :74. Home computer taX 

deduct.Ions e xplained. 
McAnaney. "Savings and Loan... 11 :83. II. Ill. 4 . 1000. 12001Calc ulate loan 

balances by Ruic or7&. 
Terry. " Password Bypass." 11:72. (I. Ill. 4. IOOO. 12001 Crack protected Oles. 
Wallace. "Don't Be Late:· 6:74 (10:251. (I. Ill . 4. IOOO. 12001 Set up a critical 

path ochedulc. 

COllllUNICATION 

Dixon and Maloney. "On the Boards," 7 :36. 1.850 BBS numbers. 

Shulman. "The ~rfcct Host,'' 9 :41. (4). u,,., Memdtsk 10 transfer data at high 

baud rates. 

GAIDS 
Lewlcl<l and Karls. ··Monster Mashing." 2:50. !1111 A Dungeons and Dragons 

type fantasy. 
Zare...Tbc ~kingDnkr: · 2:59. (I. llJJ Number-crunching In a game format. 

Glt!UllAL 

Hannon. "Mall Order Maxims.'' 10 :8 . Tips on making mail-order purchases. 

Plcacbcr...Net Results... 12:52. (I. Ill. 41 Basketball slatlstlcs progr.un. 


GllAPBICS 
Abi..lan and Sparks...Drawing In Detail.'' 9:56. (Ill. 41 MacPa.lnt·slyk high· 

re90lul.lon graphics. 
Grubner and Grarb...,r...Clear.Cut Trend&.'' 4:40. (Ill. 4. IOOO. 1200) Create 

detailed hlgh·re90lul.lon line and bar graphs. 
J...UCC. ''f'ractals In Focus:· 5:58. (Ill. 4. IOOO. 12001 Produces fractals In high· 

"'9Dlutlon detail. 
Letbow. "Grade·A Graphica.'' 3:44. 11111 A graphics cdllor that lets you create a 

ocrccn. comb!"" backgrounds. pmdu<--C mirror Images. plus more. 
Reifman. "Plctun: Thia.'' 2:56. (Ill) A graphics program that lets you create 

dc81gns with graphics blocks. lines. letters. Rll ·lns. and more. 
Rogc~n. "Rembrandt Redux... 12:76. (Ill) Acces11 scree n-save: commands 

rrom Sparka· Rembrandt graphics editor 19:521 and dump screens to 
&peon printers. 

Smith...Upgraded Graphics:· 8 :76. (4JAdd the Point. Set. and RC!!et commands 
to Buie programs. 

Sparu...Window Screens. .. 12:58. (Ill. 41 Create hlgh·rcsoluUon windows with 
Buk:G. 

Van Bevcrboudt Jr....By the Numbers:· 2 :68 (7 :25i (I. Ill) Plot numuical data 
on either line or bar chans: then display the graphs sequentially with 
9llde show option. 

8ClltPfClt 
O'Neal. ..Formula Solutions:· I : 116. (I. Ill. 4. 1000. 12001 Solving real or 

complex roou or equations. 
Wood...Next-Generation Software :· 10:70. (I . Ill. 4 . IOOO. 1200) Re·create 

Gregor Mende l'• genetics expcrtments. 

TECHNIQUE 
Goodale...On the Record: · I : 106. (I. Ill) Combine the best fcat ures uf !ICqucntlal 

and random·acccae Ries. 

TUTORIAL 
Bn>thc:rs. "Labor Saver:· 2:62. A gutde lo tools for the As.-.crnbly-languagc 

programmer. 
Brothers...Mutual Understanding:· 6:82. (l. Ill . 41 Describes Ole rorrnats for 

dttrerent &MCmblers and tells how to make them cornpallblc. 
Brothers. "Language Ans:· 7 :48. (I. Ill . 41 A comparl5on of three commercial 

Basic authoring systems. 
Capps...Ftght Simulator:· 5:40. II. Ill. 4 . 1000) How 10 design a combat. 

simulator. 
Dalton...l'Tosc and eons:· 11:36. (4) A comparison of eight word proc""8or.l. 
Dixon and Rowell...Dueling Sollwan::· 8:56. (4. IOOOJ Two 80 Mic ro editors 

pick their Ideal 9°'tware libraries. 
Dixon...You Can Gel Tbcrt: from Here:· 9 :36. How to move flies from one 

computer to a.not.her. 
Harrell. "Born to Run:· 12:38. Tutortal on the C language. 
Held . ..The GW OllTerTncc: · 2 :42. (I . Ill. 41 The dttren:nccs between GW· and 

TRS-80 Baste. 
Knight. ..Summer Romancc:· 8 :38. 14. 4PI Model 4 Ba.~1c·s e nha nced com· 

mands and functions. 
McGarvcy . ..Running Hard,'' 10:44. DOS and hard disk syste m . 
Meyer...Hard Dcclalons.'' 10 :40. Thtnga to know before you buy a hard disk. 
Meyer. "Print.er Preservation." 11 :44. How to maintain and re pair your printer. 
Pay"". "That S inking Feeling:· 3:38. A tutorial on dtalt errors. 
Pay"". Sr....Tbc Quiet Command:· 11 :68. (I . Ill. 4 . 1000. 12001 A llllle·known 

Baste command. 
Rowell...The Tandy IOOO Tip Sheet." 6:38. ( IOOOJ Advice. tr1cks. and patches. 
Rowell. ··Stfung Through GW·Bastc:· 8 :46. ( 1000) A guide lo Model 1000 Baste. 
Rowe ll. "Have Data. Wiil Travel:· 10:52. Running software wrillen for one 

computer on another. 
Welch...Date Lines:· 4 :72. 11111 Saning dates with Profile Ill Plus. 
West...Cum::nt Even ts:· 5 :62. A consumer's guide 10 s urge protectors. 

UTILITY 
Anaya. .. Rcsu1ctcd Entry: · 5 :70. (I . Ill. 4 . 1000. 1200. 20001 Restr1ct program 

input. 
Boggs . .. Slatlonary Department:· 5 :74. (41 A !!Croll-protection utility . 
Boggs. ..Files From the Crypt... 10:58. 141 Recover killed Oles. 
Brothcl"R. "My 10 Favorite A5""mbly·Language Subroutines:· 9 :48. (Ill. 4 ) ln· 

put and scrccn·handllng roullncs to merge with your Baste programs. 
Dyk<. "The Right Address.'' 12:74. (4) A program that locates memory addrCSllCS 

unde r TRSDOS 6.X. 
Goodwin. "Gelling Ahead: · 7 :65. (Ill) Type-ahead feature for TRSDOS 1.3 and 

Casllctte Basic. 
Hunter. .. Room Available;· 6:60. II. Ill) Increase disk storage capacity for text 

Ries with Hutrman code. 
Knight...Model 4 Scripstt the Write Way:· 1:60. (4) A package or Scripslt 

enhancements. 
Knight. ..Kry Notes.'' 10:62. (4. 4PJ f>mcram tbc 4·5 function keys. 
Levtn90fl...Patch Work.'' 1:112. (3:27. 8 :25). (Ill) Thlneen patches to TRSOOS 

1.3. 
Levinson. "Pa.tell Work II: The Sequel:· 8 :72.1111) More patc hes to TRSDOS 1.3. 
Levinson . ..Merge Right .' ' 11 :54. II. 1111 Merge non·ASCll Ries wtth Baste 

programs. 
Ole r. "Interrupt Anytime: · 12:66. Ulll lnlerrupts for TRSOOS 1.3. 
Pavlicek . .. Full Recovery:· 6 :57. (41 Recover lo8t SupcrScripsll Oles. 
ltlzer...A Basic Programmer's Best F'r1end.'' 9:66. (4. 4PI C1'098-rcferencc Baste 

key words: var1ablcs: and GOSUB. GCYTO. and Restore statements by Unc 
numbt-r. 

Qutndry...Running Like th<: Wind." I :42 (5:29). (I. Ill) A Baste compiler. 
Risler ...Extra-Strength oos:· 6:48. (Ill. 41 Soup u p LOOS 5 .XfrRSOOS 6.X. 
Robtll90n...Patch Maker:· 10:76. (llll Install patches wtt.h a Build Ole. 
Schweim...,.. La C RT.'' 3:58 (7:26). II. Ill. 41 Customized main menus. 
Smtih...A Son Story:· 3 :70. 141 Fast strtng sort ror Model 4 Basic. 
Smith...Run-0-Mallc.' ' 7 :78. (41 Disk menus that let you load progr.uns with 

the touch ol a key. 
Snyder. ..Tbc Gn:at Divide ... 8:62. (4. 4PI Partition your 128K system to swlt.ch 

between two programs in Model Ill mode. 
Sparks...Picture ~rfect:· I :98. (I . Ill. 41 Complete graphics produc tion 

pack.age. 
Wagne r. "Fast Ftgura... 11 :60. (I. 1111Binary1/0 zips up disk accesses and saves 

disk space. 
WUltams...Zap Master:· 4:62. (8 :25). 14) Re Oned Debug uUlil'y. 
Wilson . .. Made-to-Orde r Sons:· 7:70. II. III. 4. 1000. 1200) Customized Basic 

oon generator for ocquentlal rues. 

Wolctk. "Storage 10 Span::· 6 :54. (4) lncrcuc SupcrScripslt's storage spacc. 

Wolfaklll...Tut.al Recall;' 7:54. ( 10:25) (4) Cn:ate and display belp :ocrttns. 

<Unzcl Jr.. .. Write Away:· 12:41. (4. 1000) Basic C tnt.erpreter. 
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BOOKS 
How to Gel the Most Our of CompuServe. Bantam Books. I : 152. 

Mod-4 by Jaclt:. Crest Software. 8 : I 15. 

T he Sour~: TRSDOSILS-CXJS 6.2. Logical Systems Inc. . I : 158. 

Teach Your TRS-80 to Program /rself. Tab Books Inc.. 9 : 100. 

IMlde CP/M Plus: A C uW.efor Users. Holt. Rlnchan, and Winston. 9 :103. 

Leaming Basic for the Tandy J()()(),12()()(), Compu9olt Publishing. 10: 11 1. 

Programmer's Gulde to LDOSfT'RSCXJS Version 6 .X . Mtsosys. 11: 119. 

How I.a US<' Your Radio Shaclt: Printer. 'Illndy/Radto Shack. 12: 126. 


GAIDS 
Chcss Claaslcs. Notcwonhy Soltware. 10:36. 

Crosaword Master. Just Software. 4: 119. 

Flight Simulator. Mlcl1*)(t Corporation. 7:114. 

Tournament Ches11. Rapldynamlc Software Inc.. 10:36. 


HARDWARE 

Grafyx Solulton. Mtcm-Labs Inc .. 11 :119. 

Joy-Mouse Interface. Mlcm-1..ab!l Inc.. 12:29. 

Lucid. Ponable Computer Support Group. 4 :31 . 

Tand)• 1000. Tandy/Radio Shack. 4:50. 

Tandy 1200 HD. Tandy/Radio Shack. 3 :31. 

Tandy 200. Tandy/Radio Shack. 7 :29. 


LANGUAGES 
CP/M 2.2 . Montezuma Micro. 3 :35. 

BctterBastc. Summit Software Technology. 6 :33. 

GBaslc 3.0. Micro-Labs Inc .. 12:29. 


PRINTERS 
CGP-220. Tandy/Radio Shack. I :36. 

Hush 80. Ergo Systems Inc.• 8 :34. 

Thlnl'rint 80. Axontx Corporation. 8:34 . 

ThtnTypc. Axontx Corporal.Ion . 8 :34. 


SOFTWARE 

Accounts Receivable 1.85. Holman Data Produc ts. 9 :3 1. 

Act Ill. Avanll A-.ctates. 4:36. 

Backrest. Pow.:rsofl. 10:35. 

Brainstormer. Soll Path Systems. 9: 100. 

Buslncss Graphics Analysis Pak. Tandy/Radio Shack. 10 :31 . 

Checkbook Plus. H~E Computronlcs. 2 :38. 

Dcal<Mate. Tandy/Radio Shack. 5 :31 . 

Disk Term. Indiana Sollware Co.. 4 :29. 

DotWritcr 4 .0 . Prosoli. 6 :29. 

Draw. Micro-Labs Inc.. 12 :29. 

EasyWricer I. 1nrorrna11on Unlimited Software. 5 : 110 . 

Electric Desk. Alpha Software Corporation. 6 : 114. 

Electric Webster. Cnmucopla Software Inc.. 3 : 116 . 

Etch ·A·MOU9C. Soft Hortrons. 6 : 114. 

FasTypc. Press A Software. 11 : 119. 

f'ullvkw. Milek Systems. 2 : 132. 
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AIMAYllllllllle LIST 
Flp•••flle/SO.,....,.,....,,31 $19.95 

$ 9 .95 
htaDet...-no $26.95 
ll.ilTo,/100 $49.95 

ISP-1 _,.,, •. •..• •.••• $49.95 	 Dt1gonquest c:ass. Investors Per1dl11 
Temple of the Sun c: & d Renum Compress 

FANFOLD Bell Turret Gunner c:e11. Dlsessembler 

COMPUTER PAPER Allen Attec:k· Force cess. Music Teacher 
LIST SAU Cosmic: Petrol c:1s1. The Elements 

15110001Meta $14.96 • 9 .91 Swam·p Wer cass. Everyday Russian 
20#10001Meta $19.95 $14.91 House of 30 G1bles C:ISS. 
20#1000.,..... 	 DISKSDomes of Kllgery CISS. 

llllcn>1lll'fM $19.95 $14.11 Flylnq Circus disk Disk Editor 
20l2100SMeb $32.95 $29.9i 	 T11cher1 AideMester Revers! c: & d 

TO ORDER CALL TOLL FREE 1-800-843-6700 OR CLIP AND MAIL: 

TO ORDER CALL TOLL FREE 

800-843-6700 

ooN' 1 
~a\(..e\ ~ 

UN1\\.. 
\f.J r..\1 e o\ 
ao~an\_a_<l____--. 

Protect Your Softwere~ FLIP 'N' FILE /11 
Protect S,oftware from 
dust. debris and moisture. 
Stores up to 15 5'4 diskettes. 
List Price $9.95 S8le f7.II 

Kiii Spikes, Flaht Surl•I 
MAXI Strip 
Protect Valuable elec­
tronic equipment and 
data files from dam­
age. Suf&e and spike 

' 511ppressor and nolse 
filter combination converts one <iut1et into 
six. 
UstfM.18 WOWlll on1y$19.95 

Also uve on -S• ....,...ara by 
CURTIS • • • LIST 
Dl-.d $49.95 
~ $59.95 
....... $79.95 
....., . $89.95 

f)lelnond Sc"99 Proeector. Six Outlet. 
Switched, Plugs Olrectly Ink> Outlet, Hot ID 
Neutr81 and Ground Proleeti9n. LA ~ 
proved, l,..ltetime Wenanty. 

INSTANT SOFTWARE 
82 MAIN ST. 
KEENE , NH 03431 

IN NH CALL 

BOSTON 
3S5 BOYLSTON 
617-353-1582 

603-352-3763 

· ·~ , 
":- · · · 

\ \ 
, \ 

SAU 
$14.11 
• 7.11 
$11.11 
$39.11 

SAU 
$39.91 
$49.11 
$89.91 

tA\Nu1E.\ LOOK 
\'>t\ces 

DOLLAR DISKS "•• 
LOOK I 


ONLy n.es FOR THESE 

INFORMATIVE AND 

EDUCATIONAL BOOKS! 


80 MICRO REVIEW 
READ llEVIEWS OF IOFlWAllE AND 

HARDWARE. 


LOW·COST COSTING 
RUN YOUll IUSIHHI HTTlll WITH 
COST llAHAOEllENT IOOK AND 
SOFlWARE COllllNATION. 

TEXTEDIT 
THE COll,LETli WOllD "'OCHIOll 

FOR LEH. IOOK AND IOFlWARE 

INCLUDED. 


DOLLAR DISKS !! 
WE KNOW OF NO IETTEll DllKI AT ANY 
PRICE. LIFETilll WARRANTY NATIONAL 
IRAND. 
SSIDO ONLY 11.00 Eodl 
DllDO ONlY 11.11 E1cll 
Aleo.... 
Ullrl ....- ·- ... of 12 22.llO 
Sonllnot DllDD Color floko 10 pit. 11.H 
CDC ISIOD 10 pk. 1.15 
CDC DSIDO 10 plL 10.H 
DTSAN DSIDD loa of 10 33.95 

TRS-80 ENCYCLOPEDIAS II 
O.t I 1200.0o YI.... tor anly 5'0.00I T• 
Yolu- II ...00 ••di. You ... ··- .. 
bull- ~orn-. In-Int H w•ll u 
••,... - tutori1l1. c.. ·- ......... 
..u.. NI Wiiie 9UPP41H loot. 

ANNOTATED BASIC 
Two Yotu.... of Nole --· lodlnl-. Only 1.15 •ell 

TRS-80 DATA FILES 
Dll ......._, .,......... bulc. , ... 


SAVE II SAVE!! SAVEii SAVEii 
llY• 10, 20, 30 follora or - an - ,,_, 

,.....,.- tor your Tll-. 

Night El!qht 

TIU put In plvolol WWII botllo H you -II ,

r.n• ••• ly ""~ ,..,... ""-· .. - ..... ,........,_ ..... 

(~1-tti only) ONlT 11.57 

Bowllng L11qu1 Secretary 
lltoyw, loom end w.-iy ocorH lotolof on4 
oowdl Aleo to11uo otdolco colcul11of lot hlgft 
1ver1ae: hi_.· • .,,,. anti ...m l••derat 
(ci-tto only) ONLT 11.57 

CALL FOii OTHER SPECIAL SI I 

CHECK OUT THESE LOW PRICES ON GREAT TRS-80 PROORAMSll 
All PfOQrMnl guer1na.M to Nft, 
DISK PROGRAMS $9.U CASSETTE PROGRAMS $8.57 ·····--···.......................... --..------............................................................---- .. 


GAMES UTILITIES AND EDUCATION 
Sparrow Commander disk CASSETTES$79.11 
K!tchen Sink disk Cusetta Scope 
Space Shuttle cass. Terminal ·80 
Bettle Ground ca11. Music Master 
Mystery Fun Hse ca11. Progrem1rs Converter 
Galactic: Empire c: & d Progremers Primer 

NAME_________________________________ 

ADDRESS___________~-----------------

CITY ~-------------------------------
STATE ZIP 

. · M.C.,VISA,M.O. OR CHECK ACCEPTED 
Some items are limited in quantity. ADD $3.00 FOR SHIPPING AND HANDLING 

ACTON HUDSON KEENE NASHUA 
427 GREAT RD 35 LOWELL RD 82 MAIN ST NASHUA MALL 

617-263-0418 603-883-8080 603-352-3736 603-889-0084 

http:on1y$19.95
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HomcworO. Tandy/Radio Shack. 9: I 02. 
Home Haith Gulde ror Children. Clinical Reference Systems Inc.. 10: I IO. 
IDEA!. Traveling Sollwarc. 9 : 102. 
lntercalc. Comtrol Data Products. I0:34. 
ln~rprtnter. Comtrol Data Products. I0:34. 
Let"s Tallr.. Good Sollwarc Co.. 2:35. 
List/Key. The Sort Place. 2 : 130. 
Llllk Brother. Logical Systems loc.. 9 :34. 
Math -erScrtcs. PAB Sortware Inc.. 8 : 113. 
Mlcrmoft Word 2.0. Mlc""""t Corporation. 8: 114. 
MLlnlr. Communications Sy11tem. Corporate Microsystems lnr .. 10: I 13. 
Money Decision Scrtcs. Tandy/Radio Shack. 12:3.1. 
Monte '• Window. Montezuma Micro. 8:36. 
Olllx Pel'MW\&J 00\cc System. Emerging Technologies. 9: 102. 
Omnltcrm2. Lindbergh Systems Inc .. 7 : 114. 
Orcheatra-90. Tandy/Radio Shack. 3: 114. 
Pf'S:Ftle and Report. Tandy/Radio Shack. 7 :33. 
PowerScrtpt. PowerW>lt. 7 : 114. 
Producer. Softwatt o( the Future. I :39. 
Proftlc 4 Plus, Tandy/Radio Shack. 11 :114. 
PRO-NID. Mt.o.y• Inc.. 11 :29. 
Remote Control. Kensington Mlcrowarc Lid.. 6 : I 13. 
Super DBM. Sclentlflc Analy!lls. 6 :34. 
Superlog 4. KSoft Inc.. 8 :29. 
Tax-Pttp. EZWare Corporation. 4 : 111 . 
Te lecommuter . Slgca Systems Inc.. 12: 126. 
TK!Solver. Tandy/RadioShack. 7 :115. 
T/Maker !CP/M). T/Maker Company. I :34. 
T/Maker 4.03 ITRSDOS). T/Malr.cr Company. 10: 11 1. 
Total l..camlng Sylllem. 1btal l..camlng Systems Inc.. 10: 110 . 
TRSDOS 6 .X Training Counc. Tandy/Radio Shac k. 6: I 15. 
Typttall. HowcSollwarc. 12:125. 
Volbwrt~ Deluxe 2.0. Llfotrce Sortwan: Inc.. 5: I IO. 
Window-Comm. Software Conaultants, 11 :31. 
Wlndowpad. En flcur Corporation. I0:34. 
WOl'd Machine 3 .0. Pel-Tek, 7 : 113. 
Word Perfect 4 .0. Satelllte Sol'twan: Int.. 12 : 125. 
xT.CAD. Mlcrodcx Corp.. 2 :37. 

UTILlTIES 
BEEP. Logical Sy11tems. 7 :34. 
CopylIPC. Ccntnal Point Software Inc .. 11 : 119. 
Convert 3 to 2000. Educa.tlonal Micro Scrvlct:S. 5: 114. 
DISnO.\Ta. Pro/Am Sollwarc, 2:126. 
OoubleDuty. Tandy/Radio Shack. 10:36. 
DSM4. Logical Systems Inc.. 11 : 116. 
GW-llulc Compiler. Tandy/Radio Shack. 8 :30. 
Hypcn:,.,_ ISupercro./XTJ. Hyperooll . 9 :29. 
Hypcrzap. Hypcrooll. 12:34. 
LS-Utillty Disk. Logical Systems. 5 :35. 
Multi-Buie CompllcT. Alcoc' Systems. 11 :33. 
MULTIDOS 8n'64, Alphablt Communications. 12 : 124. 
PnH:n:ate. Ml&oeya. 8: 114. 
PRO-X-f'TS. Mt-yo. 12:126. 
Overdrtve, Logical Systems, 6 : 114. 
NEWIXlS/80 Utlllllea. Software SuCCCM. 6:31. 
Norton Utillllea 3.0. The NOl'lon Ullllttcs. 8 : 114. 
Rapkloa. Raptdynamtc Software Inc.. 7 : 113. 
Supcrcro./XT. Powcrsoft. 9'29. 
Supcrmod4. lntellltech Corporation. 9:33. 
Vivace. Wlttaoll Inc.. 4: 115. 
WlndowDOS. WlndowDOS ~lates, 11 :118. 
Zeus EdtlOl'IA911embler. Cosmopolitan Electronics Co.. I 154. 

1985 LOAD 80 INDEX 

Each mtrv lists the article name. page number, and name! of majorprogrwns. 

JANUARY 
"Running Like the Wind" (421: FastBas, Pong. An updated Baste compiler. 
"Model 4 Scrtpalt the Wrtte Way" 160): ScrtpAld. An e nhanceme nt pac kage 

for Model 4 Scrtpalt. 
" NovaCalc" (82): NovaCalc. A Basic spreadsheet program. 
" Picton: Perfect" 198): CHARGEN. Create your own graphics chanlCters. 
"On The Record" 1106): RANOISK. Create a nd read Indexed random-access 

disk files. 
..Fbrmula Solutions.. (I 16): Cubic. Solve cubic. quadratic. and linear equations. 
Project 80 1120): Interrupt. ~ the 8259A Interrupt controller wllh an llO 

board. 
B8S Express ( 132); BBS I , BBS2. A routine for locatlng mcseage numbers. 
The Next Step (140): Demo. Demonstration program toc reate a beep generator. 

FEBRUARY 
" Picton: This" 156): Graph. Create pictures and combine up to nine screens for 

a compomlte Ulustratlon. 
"The Peclr.lng Order" (59): NOEATERS. Gobble up the numbers o n the screen 

to win the game. 

·'By the Numbers" (68): GraphMalller. Plot or display data In line or bar charts. 

The Next Step 11 12); Demo . Uac DOS e xits to add command• to Basic. 

BBS Exp.-s (104); BBS9. Sort-and-search program for your BBS. 

Bonus program: Mail List. Model 4 malling llst . 


KARCH 
"Grade-A Graphics" (44): Graph. Versattlc graphics gencrat0<. 

.. 1' La CRT" I~\: Ust.lngs 1-12. Basic subroutines that create m enus. 

" A Sort Story" (70): Sort. A strtng 90rt for Model 4 Buie. 


BBS E.xprcM (88); BBS. This module gets your bolklln board up and nmntng. 
The Next Step (100): Hc lpllle . A help file generator program. 
Bonus progr.un: Allen Shuffic. Rearrange aUcns Into proper groups. 

AP1lIL 
"Clear-Cut Trends" (40): Graphcr. Draw and prtnt out hlgh-r.,,,.,lutlon !Ill<'. and 

bar graphs. 
BBS Express 190): BBS. The BBS data base catalog module . 
" Zap Master " (62): Disk Zapper. Read and modlry Modcl 4 disk sectors. 
TIIC Next Step 198): rtlte r. A video Otter program. 

Bonus program: TapeOisk. Tranfers all files from the Load 80 C3S.1ellC to disk. 


MAY 
" f'lght Simulator" (40): Endgame. Combat simulation. 
" Rcstrtctcd Entry" 170): Prompter. Predefine acceptable user Input. 
"Stationary Department" (74): Scroll. Adds scroll protection to Model 4 video 

display. 
"Frac.tals In focus " 1581: fracta13 . fractal4 . lllgh-resolutlon frac tals. 
BBS Expre96 (92): BBS. Put the finishing touches on your bulletin board system . 
The N~xt Stl'p ( 100): Ex t~nd . Demonstration of an cxt"ndcd co mmand 

interpreter. 
Bonus program: Convert. Convert Apparat or- Series l sou~ mes to ALDS 

fonnat. 

JUNE 
"Extra-Strength DOS" (48): Setup. Add features to LOOS 5 .X .X or TRSDOS 

6 .X.X. 
" Full Recovery" (57): R<palr. A Ole-recovery program for Model 4 SupcrScrtpolt . 
" Room Avallable" (60): Compress. Decompress. Cnnscrn disk space using 

Huffman format. 
" Don't Be Late" [74): CPS. Develop ttmellnes ror projects. 
The NCJ<t Step I 102): Drtvcr. DRNETST. Add windowing capability to the Model 4. 
Spreadsheet Beat I 110): Documenter. Print SYLK files In an e-.tSy-to-n:ad format. 
Bonus program: Convcrt2. Convert M>urce me fonna1.s. 

JULY 
"Total Recall" 1541: Helper. Display help screens on the Mode l 4 . 

" Getting Ahead" 164): Type. A type-ahead utility for TRSOOS 1.3. 

" Madc-t<>-Ordcr Sorts" (70): Sorter. A custom sort generator. 

" Run-0-Mattc" (78): Autorun. Load Model 4 disk Oles rrom a menu. 

Project 80 (841: Display. Remote display board controller. 

Thc NCJ<t Step ( 100): WS. Test. WO. Pa.rt II or the windowing system . 


AUGUST 
"Summer Romance" (38): Main Menu. Clock. l<knu seque ncin g and clock di•· 

play routines. 
"The Great Divide" (62): Ttmcs2. Partition your l 28K Model 4 and switch be­

tween two programs in Model Ill mode. 
"Patch Work II: The Sequel" (72): Domaker. Install up to 13 TRSDOS 1.3 

patches. 
"Upgraded Graphics" (76): Ptxel. Add the commands Point . Set. and Re9Ct to 

Model 4 Ba.sic. 
The Next Step 198); WU. Window system user Interface, Part Ill. 
Spreadsheet Beat (108): BondYTM. Calc u late bond yleld · to-matu rtty u sing 

VlslCalc . 

SEPTEMBER 
"My 10 favortte Aoscmbly -1.ang~ Subroutines" (48): List I. Llst2. LL.i3. 

L1st4. Llst5. Ten Input and screen-handling subroutines. 
" A Ba.sic Programmer's Best f rtcnd " (66): Crosscheck. Keywords. Modcl 4 Ba· 

sic ~reference program. 
"Drawing In Detail" (56): Rembrandt. Scrccngrtd. Hexagon. Compu ter . Hlgh­

1'C90lutlon lcon-drtven graphics editor. 
The Next Step 190): Linc. A line-drawing subroutine and sample Basic program . 
Spreadsheet Beat 194): Report Card. Cakulate students' grades with VlslCalc. 

OCTOBER 
" Flies from thc Crypt" 158): Restono. Rctrtcve lr.lllcd flies on the Model 4 . 

"Key Notes" 162): Pflf'LT. Model 4 function key filter. 

"Next-Generation Software" (70): Gcnctlcs. Recreate genetic expe.rtmcnts. 

"Patch Maker· (76): Patcher. A patch management prog,am. 

The Next Step 1100): F'lle Chop. Condense random-access flies. 

Sprudshect Beat (106): TaxEst85. Track expenses and cstlmat.e federal Income 


tax with Multlplan. 

Bonus program, Dtskbug. TRSDOS 1.3 debul( utlllty. 


NOVEMBER 
"Merge Right" 154): Merge. Merge non-ASCII flies on the Modcls I and Ill. 
" fast figures" (60): DISOUICK. Faster reads and writes wl.th binary UO. 
"Savings and Loan" (83): Loan. Calculate Interest by the rule or 78s. 
" Paaeword Bypass" (72): UNPRCJT. A Model UllU4 Ole protection re mover. 
The NCJ<t Step (102): List I. Strtp trailing blanks. encode a nd decode strtugs . 
Sprudsheet Beat 1108); Budgeter. Maintain a monthly pcroonal budget with 

Mulllplan. 
A program update: REMBRAN4. Updated version for the Model 4 : first appeared 

on September 1985. Load 80. 
Bonus program: SpeedDOS. 4MHz ope.ration In th~ Model Ill mode . 

DECEMBER 
" Wrttc Away" 141 ): C Trainer. Basic C In terpreter. 

"Net Results" (521: I loops. Basketball !Stallsllcs program. 

" Window Scree ns" (58): Slne wave . Prts mRlng. Windows. lflgh-resolutlon 


graphics and pie c hart application. 
··1ntt:rrup1 Anytime'" (66): Bn:ak In. Scr-ol l. Progr-ammabk lntcnupts for 

TRSDOS 1.3. 

"The Right Address" 175): Locator. Finds TRSDOS 6 .X system addresses. 

..Rembrandt Redux.. (76): List 1. U st2. Screen dump routin es for our Rem­

brandt grdphlcs cduor-. 
Tldbll f 30 (83): Pag<:. File llst utility. 

Project 80 (85): Convert. Conve rts ob)ccl flies to hex/ASCIJ . 

The Next S.tcp 1108): Squeeze. Condenses Model 4 programs. 

Bonus program: Delete. Multiple LOOS 5.X kill command. 
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The Ultimate Expansion lor the Model 10001 
The TanPak expansion board has been designed to allow 

expansion beyond the scope of the standard Model 1000 Seven of 
the most needed functions/features have been combined into one 
package using only one expansion slot. Your remaining spaces 
are left free for future expansion needs And the best part of all . 1t 
will save you money over the Tandy Boards 
TanPak™ O.k. . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . $349 

Ser!.11 Pr.n 
Memo<y up10S12K

°"'"c."'"°''Pr,,,,et SPQOff'f' 
f'Mmory ()l5~ 

E.-oensien P0r1 for Ft.1tuie Optt()N. 

TanPaJ<TM Secondary 

TanP1k '••turet Include 
G Id EO!I" C.•OS 
Suppc1n·no So•t"'•r• 
Pre-·Te-st~ ll"ld 8Jrl'lf!d lf"I 
Fut'IOc:Jcvme"Ui'Oft 
0,.... v.., ,.,.f,.,..~ 

£.pe.,.,.olO I0512~ 

Made to work with a Tandy 1000 memory board as the second 
memory board Featuring a Seria l Port. Clock/Calendar. Memory 
Expansion to 256K, Printer Spooler. and Memory disk 
TanPak™ Secondary . . . . . . . . . . . . . . . . . . . . . . • . . . $249. 

Tandy 1000 Hard Drives 
HOS Hard Drives for the Tandy 1000 allow booting directly from 

the Hard Drive using the Tandy DOS. All units are complete with 
controller. ready to plug in and use.The Internal Hard Drive Uni ts 
replace the top disk drive inside the 1000. or request an external 
unit for only $150 more 
10 Meg Internal .... . ••• . .• . ••.• . •.. . ..•..•... $549. 
20 Meg Internal . . . . . • • • . • • . . • • . . . . . • • . • . • . . . • $749. 
43 Meg Internal .. .. . ..................................... $1399. 

TanTel 
Internal 300/ 1200 Baud Modem .. . •..... .. •. . ... .. $249 

8087 Board 
8087 Math Co-processor board for the Model 1000 
Plugs in internally but does not use one ol the 3 expansion slots 
.............•....•.......•... . •.•........ $249 

Model 1, 3, 4 Hard Drives 
Primary Secondary 

5 Megabyte $795. $595. 
10 Megabyte $1 095. $895. 
20 Megabyte $1295. $1095. 
30 Megabyte $1895. $1695. 
M""° 1 KIO $501 

Hard Disk Subsystem Features: 
• 	 All sizes rated alter formatting 

• 	 Your choice ol DOSPLUG. LOOS o r TRSDOS 6 
included 

• 	 NEWDOS 80/Version 2 5 Systems Available 
• 	 Up to two secondary drives may be added 

• 	 Error checking and correcting controller 
• 	 Butlered seek drives for improved access time 
• 	 Built in power up d1agnos11cs 

• 	 Plated media for long d isk life 

• 	 Heavy duty power supply 
• 	 Gold connectors used throughout 
• 	 1 year warranty 

HOS Multiplexer 
Allows 4 Computers to use a HOS Hard Drive. 

Base unit .... .•..... •..•..•..... ..... ..... 


16208 Hickory Knoll 
Houston, Texas 77059 
1-713-480-6000 
orderline 
1-800-231-6671 

0-ng lntonnollon 
UM our WATS lne lo p&ac• your Of"der via YIN , MetterCerd, or Wlre Tr1n.1fer. Or, )'OU can rne1 
yOUf paynMntdlrecity to us..Any ~rtifted fund• wJtt be hekl unlM Pfopl'tde1,.nce11 mede 
COO ordiena re Kc.eplild H well at purchaN ont.n from gowmment egencMa UPSground te 
our , ..ndard me1n1 of lhlpplng unie N otherwtM a.pedfied Shipping COit ere evaKebt.- upon 
19<1uHl Tencty end R.OloSheda,.T,._,... ot TendyCorporollon. TenPok,endTenTet119 
Tr-marl<I ot Hard O~Ye Spedehl. a dlvtalon ot Compukll c.,._.11on. 



NEW PRODUCTS I edited by Mare-Anne Jarvela 

Printer New• 
Xerox Corporation's Xerox/ 

Dlablo 080 ts a letter-quality 
daisy-wheel printer that prints 
at speeds up to 80 characters 
per second with noise mea­
sured as low as 58 decibels. 

The 080 features Dlablo's 
all-purpose Interface (API). 
which allows easy hook-up to 
RS-232. Centronlcs. or IEEE 
488 Interfaces. A semiauto­
matic paper feed lets you 
switch between different pa­
per sizes and weights. 

The 080 uses Diablo's ex­
tended character set with 200 
characters per print wheel. 
Multilingual print wheels are 
also available that allow the 
080 to print In 33 languages. 
The printer Is $2.195. An op­
tional bidirectional tractor 
11300) and a dual-bin. cut­
sheet paper feeder ($903) are 
available. For more Informa­
tion, contact Xerox Corp.. Xe­
roxSquare 006. Rochester. NY 
14644. 716-423-5078. 
Circle 566on ReaderSeroicecard. 

Universal Basic 
ZBaslc 3.0 from Zedcor Inc. 

Is faster than Turbo Pascal 
3.0 and uses the same pro­
gramming commands re­
gardless of the computer you 
use. The lBM PC. PC XT. PC 
AT and compatibles: Apple 
Ile and Ile: Macintosh: TRS­
80 Models I. Ill. 4 : and CPM 
80 2 .2 and 3.0 computers all 
use the same commands with 
this language. ZBaslc code 
works with all the leading mi­
crocomputers: if you write a 
program in ZBaslc on an Ap­
ple. you can port It over to a 
Tandy computer and It will 
run the same way. 

ZBaslc Includes device-In­
dependent graphics. 54-dlglt 
accuracy. a built-In Interac­
tive editor and complier. a 
choice ofalphanumeric labels 
or line numbers. and more at 
a base retail price of $89.95. 
For more Information . con­
tact Zedcor Inc .. 3438 N. 

The Xerox/Dlablo D80 daisy-wheel printer ts quiet andfast. 

Country Club. Tucson. AZ 
85716. 602-795-6800. 
Circle 560 on Reader Serulce card. 

Board Talk 
Fast80 ($59.95) from SCYfA 

Computing Systems Ltd. Is a 
bulletin board system for the 
Model 4/4P. It's written e n­
tirely In machine language so 
responses to user requests 
are almost Instantaneous. 
The entire message/user/ 
command base resides In 
memory. Fast80 needs 128K 
and works under TRSDOS 
6.2 and DOSPLUS 4. 

The bulletin board sup­
ports 445 different user IDs 
and handles up to 120 mes­
sages. Fast80 drives just 
about any direct-connec t/ 
auto-answer modem Includ­
ing Radio Shack's Modem ll 
and Hayes and Mlcroconnec­
tlon units. For further lnfor­
m a tion. contact SOTA 
Computing Systems Ltd .. 
213-1080 Broughton St.. 
Vancouver, British Columbia. 
Canada. V6G 2A8. 604-688­
5009. 
Circle 554 on Reader Servicecard. 

A. B andC 
Jack Purdum 's C Self­

Study Gulde helps you dis­
cover the C programming 
language al your own pace. 
Part I of the book provides 

questions of varying degrees 
of difficulty to guide begin­
ners over the rough spots and 
to challenge more experi­
enced C programmers. Part II 
has answers that Include 
many complete programs for 
testing new functions and for 
lllustratlng tips. traps. tech­
niques. and shortcuts. 

The book Is approximately 
250 pages and costs $16.95. 
For more Information. con­
tact Que Corporation. 7999 
Knue Road. Suite 202. Indi­
anapolis. IN 46250. 800-428­
533 l. 
Circle562 on Reader Seruice card. 

Remote Control 
Dynatec h ' s Turn-On. a 

compact. Intelligent power 
controller. automatically ac­
tivates unattended computer 
systems 24 hours a day. per­
mitting file transfers . elec­
tronic mail delive ry. and 
more. 

Turn-On activates and 
powers up a computer sys­
tem when It senses an lncom­
1ng phone call. leaves the 
system on for the duration of 
the call. records the time of 
the call and all activity. and 
powers the system down 
when the call Is completed. 
Turn-On comes with full com­
munications software capa­
bility and built-In ac power 

and phone line protection to 
guard against power surges 
and potentially damaging 
voltage spikes. 

Turn-On sells for $295. For 
more Information. contact 
Dynatech Computer Power 
Inc .. 4744 Scotts Valley 
Drive. Scotts Valley, CA 
95066, 800-638-9098. 
Circle 555on ReaderService card. 

Lan&uage Tutor 
Learn Spanish The Easy 

Way ($69.95 plus S3 shipping) 
Is part of a new foreign-lan­
guage software series from 
International Computer 
Products that runs on the 
Models Ill and 4. some CP/M­
80 based systems. and MS­
DOS computers. 

You type In a simple sen­
tence In English. The pro­
gram uses artificial lnte lll­
gence techniques to Interpret 
the sentence and display or 
print a Spanish translation. A 
large vocabulary allows 
phrase compositions with 
over 80.000 possible word 
combinations. The program 
also Includes conjugation o~ 
regular and Irregular verbs. 
and exercises In noun declen­
sion. A German version Is 
also available. You can also 
get an optional voice synthe­
sizer for the Models Ill and 4. 

For more Information, con­
tact International Computer 
Products. 346 N. Western 
Ave .. Los Angeles. CA 90004. 
213-462-8381. 
Circle 565 on Reader Servicecard. 

Stocking Stuffer 
The Floppy Disk Story Is a 

32-page booklet from Fuji 
Photo Film that introduces 
computer users of all ages to 
the basic building block of the 
noppy disk. The booklet 
teaches you about a floppy 
dlsk"s construction and opera­
tion. as well as Its proper care. 
While appea ling to children. 
The Floppy Dtsk Story Is also 
perfect for the not-so-young 
who are new to computing. 
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~~,, RESTRUCTURE&TRANSFER 
UTILrrY 

NEW! For PROFILE• 4 PLUS NEW! 
Model 4- TRSDos• 6.2 

4QQi;; 

Three programs for the Models 100 and 200 come on one 
ROM chip. 

You can get the booklet free 
by writing to Fuji Film Pro­
motion Dept.. P.O. Box 9870, 
We thersfield. CT 06109 . 
Limit requests to one per 
household. 
Circle 556on Reader Serolcf card. 

Three in One 
Traveling Software has put 

three of Its most popular 
Model 100/200 programs on a 
single ROM chip. The Ultl· 
mate ROM Includes Idea! , an 
outline processor: T-Base, a 
data base management sys­
tem: and T-Writer, a text for· 
matter. 

Because these three pro· 
grams reside In ROM. they 
use almost no RAM. allowing 
larger data flies than ever be· 
fore. Ultimate ROM sells for 
$229.85 and Includes the 
Traveling Memory Manager 
and an audio cassette over· 
view of the programs. 

The Ultimate ROM Is avaJI· 
able from Radio Shack stores. 

For more Information. con· 
tact Traveling Software Inc .. 
11050 Fifth Ave. N.E.. Seat· 
tie. WA 98125. 206-367 · 
8090. 
Circle552 on Reader Serotce card. 

Executive Covers 
Regatta computer covers 

from Cover Craft Corp. arc 
made of cotton /polyeste r 
ble n d material specially 
treated to resist stains. mois­
ture, and wrinkles . They are 
also machine washable and 
nonstatlc. 

The covers come with a 
built-In disk storage pocket 
and pencil holder. and a stor­
age wallet for the cover when 
not In use. Sizes are available 
for all popular microcompu­
ters and related equipment. 
Colors are sand with navy 
trim and navy with sand 
trim. Pri ces range from 
$21.95 to $34.95. 

For further Information. 
contact Cover Craft Corp .. 

Dress your compute r In Regatta wear. 

For PROFILE• Ill PLUS ALSO For PROFILE• PLUS 
Model 111/4 Model 11/12 

LOOS• or TRSOOS19 1.3 $89.95 
$49.95 

PROiix allows you to reorganize your data base TO MHT TODAY'S NEEDS, 
and then moves All or SELECTED f ields and/or records o f existing data into 
your new fi le st ructure. 

••"FEATURES• •• 
• WORKS WITH HARD D ISK OR FLOPPY 
• CRFAIF fNTIRElY NEW FILES-selected fie lds, records 
e PROVlmS ARCHIVING-hard disk to floppy 
• RE·ARRANGr FIELDS-even across segments 
e DROP OR ADD FIELDS 
• SHORHN YOUR FILE-drop unused expansion records 
• CHANGf f l HD LENGTHS-R/L justify data 
• CHANCf NUMBlR OF SEGMENTS 
• CRF ATI SORTED FILE-drop deleted fields 
e LITFRAI INSlRTION-specif ied f ields 
•	 COMPUH USER M ANUAL-with examples 

·TO OltDllt· 
St·nd S49 95 (Model 111/4) or SM 9~ !Mod<'l ll n l ) 


Pim. \2.50 fo, H~ndlin1 and Po, fag4" 

Clwd , M.0 . VISAJMC <>< COD 


ff Of c htH¥f' C""ct rd , g 1v1.· rllp1r,.hon d ate , num bf.t) 


·To- BLUE ltlDQE SOFTWARI: 
230 Che~ terf ield Road 

Lynchburg. VA 24502 


tOf' phon.> OtdH' Of tnOft' '"'°'"""'""" 

c.._ l>JMS74 


S 1 00 off on phone ordeo • 

V.rg1n14 rt">tde nts add 4 % ule1o tiil' 


Mo \t or<Wrs filled w ithin 24 hour' 

{allow 2 wN•k' for chech to c leoar) 


PlEllSt SPt ClfY VE RSIO N 

t'rof1h>. TRSOOS dre ' "Kistrrrd trademark \ o f Tdndy Co rp 


I DOS is a rt!'Ki\frr<'d t rade-mark of Loaical Sy~lem~. Inc 


Circle 86 on Re•~ ~Nice card. 

TRS·80 MODEL 111 

TRS-80 t.4odef 4 

"*·232 SUUAL lkTflll,ACf 

MODIFICATION KIT 

S111e O 11\e an tecnnotQOy"' bOatO 0.f.fQn.. our dot'KI reolait.etnent of Aaoio ~a:• 
1nt~na1 RS 232 ~rd moutt11 1n1.oe 1ne MCldel m °' •on tntl fJHSttnQ tw.ctet1 Al 
caC>les. screws a.no compAete mounhng lfttlrwct.ona ate ~ Non-techncal 
~ W"tfl hnd th.al W\l ta!tllhon 11 OUfClii.. llta.Qftt IOtWato ~ ....._. r~"'O l tH 
I~ 15 m.nutes IO como&ete 

Total cornPitJabllidy Wlll't ~ sn.t.111.• ano al • •~of'llQ &Oftw are it; mAJnta t\*«S
Soft,.._,, Pf09'• .mtna06e oeua '""''°"'!IC>to •9200 beucta1e ~ed~wtfh 
P'OQf'alf\...._C'e woro ~th. 1100 c.t1 .no ~·tv Mav be vt4.l:ed"" ..thef Nit o1 r1.1• 
~· ooe<••-	 Outet."41... Y• lu• 

At '99.85
0ftl1' 

Guatan.teeo One ful Yea1 

o.• ._, ,~...san...rf'd ....... '-•rd peyment by ....,.,.•
.....,or,_.,-. 

Vosa or M11te<cN1ge also ac:eej)tecl. 
DA.vs '( • AS .'1, Add S3 00 ShtPIMnQ & Mndltng 
114/ U.tn:I 

.. . "i()uft-4 M&VOf~-.f ._. 

(Forelgn 0<clors 11uo1ec1 on r8(1uell) 
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NEW PRODUCTS 


S50 + S3 slh 
($90 pr.) 

FC 
Full-screen all dnve 
d1teclo ry . A must !o r 
HD users 
Reg $25 $15 

+ S1 slh 

s uperStep/EMU02 
f asc1nallng Z8()/G502 

51mulators Terrihc 
tun !or laam1ng, de­
bugging . 
Reg $40 ea. S25 pr. 

+SJ slh 

EDIT 
Full-screen &sic edito r On· 

mrnandsJ!unct1ons. 

line, + co S20 + S2 slh 

Reg $40 

EnBase relational dbms . 
So ph11t1c ated 11me no re-
Changes structure any th' &sic , 

tnterlace• Wl
bloclnng . C Worl<s with HD. 1Scrips1t, Vis• a c . 

Networlr.3 S70 +SJ s/h 
Reg $140 

ACCELJ/4 B sic C ompiler, 
Easy-to· u_"_'.'~ a (2-200 time•),
h ne sp.,.....ups 

u,. 25\r. + programs , 
accept• h le Basic 
handles the w o 

language $49 95 + S2 s/h
Reg $99.95 · 

Bow 11121 S.n F1ancosco. CA 94101 

Circle 56 on Reader Service card. 

INTELLIBVRNER 

EPROM- EEPROM- MICROCOMPUTER PROGRAMMER 

UN IVERS AL PROGRAMMING CAPABILIT ES 

AT AN AFFORDABLE PRICE 


• Ultra Fast Programming - 27 l 6 ' s In l6 Seconds 
• Programs & Verifies SK thru 256K Single Voltage EPROMs 
• Erases. Programs & Verifies 28l5. 2816 & 2817 EEPROMs 
, Programs & Verifies 8748 and 875l Serles MICROCOMPUTERS" 
• Programming C haracteristics Selected by Convenient 

Pe rsonality Jumper Plug (DIP Header) 
• Program, Verify, S tatus. & Diagnostic Display with Tricolor LED 
• Serial Interface - 3 , 4, or 5 wire - l200 to 19200 Baud 
• Supports ACK/NAK. XON/ XOFF and READY/ BUSY Protocols 
1'0SPEOALSOFlWAREREQUIRED Tran•fer disk Rles(lntel H.,.or Moto!Ola'S'Format) 
to EPROM With your sy1"tem'1 line pnnter or modem 10fN.ore. Tronsfa EPROM contents 
to disk file with your .syt.tem's modem tohware 
any binary or ASCII file rolfrom EPROM. 

PROGRAMS: 
21~ 2716 77128 281S 81.i1• 174Jr 
610 l732 l7ll-°"' 2Stt> !P4l" ~744'" 
a12 21J2A 11236 2311xn12· 1J1s1· 
2>04 2164 ...,..,,.. 21C s- "7!>1>' 

·~-a--a.~---­

SOFTWARE AVAll.ABLE FOR: 
CJ'M..,.._on!'ll '°>~ ,....,.. .. ......_. 

~ '- J4Jd9 I ~ m n.soos ~ TRSOOS 6 X 

ttc. I t' t-M ~-Cf' M 

ll"'"\otfQ(l&llOOCP,M l !!.:>lDQ5> Zl!IO 

KAYPMO l,/N, 10Jlb1~ 


18MPC. l-1CJXTAT t'IW'\<M~....-. 


"'........""",.,..._ _.~... ll'"l:I' 

~...._cAAMOf"TlOl"t..-6"K ... ~ 


~ID'l'M... "'00 

llt'io1"1 - -tCAW I?-' 

.._...,,,...5'.,.._,._UWJM"9t'llt:~ ..(rt 


Low Cost " DumBumer serial program-­
men harness the power o f your pen;on&I 
computer with the oupplled oollworefoor luU 
1><-ammlng capabilltles: 

~ ,,..__l8,._ 
"" '""'JWliMitllf't4UJ'MQltioll ..... ......._. 
 ' '"'Al 
~le-Pl&w ~ .........-... ~)l 
J~Jil.l211(~•MP...DW>Mo,...~ t••rn 
l """-k'.11.~ ...... F"'9 6~ JtOO 

(4 15) 681-9371 

Or u.se the supplied software •• to tr4'nsfer 

1551 Sandr• Ck1ve 


Boulder City, Nevada 8~ 


PHONE (702) 293-74 28 


r I t~:-::~~-=h AU ~8UKN~;;; I 1 
I TOOU<rr Sohwt.. i:a..o£.PROM,..........,. I 

I ~ ... ~j x '4on1HOl..A ~ Borw'\' f _. I 

I C.otl~ Vt .. I
I UN•• V\old Product• LPHOM [,__n I 
L~ Df-4 .=!.~....=:.:::- J 

.....,.,, .._ ........ " ........... , 001• ...... ,......~ .......-..,........ ._,,._...,..,..,,..._ 


.-~I - '" "'-""''- C1 M• '" ei...."'--- ,. ... T...C..9M-K.l\..'<"A'_... ..... ~O()lo•'"'..__.. 
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With TAS-41. four users can share one computer. 

540 N. Commercial St .. 
Manchester. NH 03101. 800­
644-3555. 
Circle 561 on ReaderSerulce carc1. 

Hook Them Up 
Western Telematlc Inc. of­

fers a terminal-activated 
switch that le ts up to four 
use rs share one computer 
port . The TAS-41 ($395) 
makes switching automatic. 
Each user connects and dis· 
connects by entering simple 
commands from the termi· 
nal's keyboard. To prevent 
port tic-up in the event a user 
forgets to Jog-off. a timeout 
feature disconnects a port if 
no data ac tivity takes place 
within a user-selectable time 
period. 

For additional Information. 

contact Western Telcmatlc 
Inc.. 2435 Anne St.. Santa 
Ana, CA 92704. 800-854­
7226. 
Circle 559on Reader Service card. 

Power Play 
American Power Conver­

sion Corp. Introduces the 
450AT unlnterruptlble power 
source. When protectinga typ­
ical enhanced personal com­
puter with a hard disk and 
monitor. the 450AT provides 
15 minutes of operating time 
during an extended outage . 
For added protection. an cl~­
tronlc overcurrent protection 
and a mas ter powe r switch 
control come standard. 

The 450AT Incorporates an 
Internal, sealed, malntenance­
frce battery and a precision 

The 450AT Is specljlcally designed to power your desktop 
computer. 

http:l"""-k'.11


NEW PRODUCTS 

battery charger to Insure de­ knowledge In the natural and 
pendable power ata moment's social sciences and human!· 
n otice. It also offers built-in ties. It also teaches you basic 
surge protection and com· sctentlfic facts and how you 
btned EMURFI filtering. can understand, organize. 

The price Is $799. For more and flt these facts Into mean· 
d etails, contac t American lngful patterns. 
Power Conversion Corp .. 89 Twenty data bases provide 
Cambridge St. . Burlington. basic lnfonnation In critical 
MA 01803, 800-343-2507. areas of knowledge, as well as 
Circle 567on ReaderService card. techniques for linking that ln· 

Spider Terror 
fonnation ln new ways. You 
create. research. and organ­

Gamco Industries ' Spider ize new data bases on sub­
Hunt Spelllng game ($39.95) jects of your choice. 
for the Models Ill and 4 Logical Lynx comes In 
teaches spe11tng and includes three l evels of difficulty 
student a nd program man­ priced at 849.95. $69.95. and 
agement systems as well. 

The student becomes a spl· 
Spider H unt Spelling teaches spelling the fun way. $89.95. One free data base 

comes with each system's 
der hunter whose goal ls to spider hunter from word to For more details, contact master. 
catch as many spiders as pos· word and identify each word Gamco Industries Inc .. Box Additional data bases cost 
slble ln a set amount of time as correctly spelle d or mis­ 19 11, Big Spring. TX 79721. $19.95 each. Sample data 
(one to 10 minutes) . You can spelled. If they answer cor· 800-351-1404. bases Include sports of the 
also set a level of difficulty rectly the spider falls Into a Circle 558 on ReaderServtcecard. world , great writers. a nd 
(l-5). 

Four words appear at the 
sack. 

A bank of 400 words (200 Fact• and Logic 
chemical elements. 

For more lnfonnatlon . con· 
top of the screen. each with a spelled corr ectly and 200 Logical Lynx from Kre ll tact Krell Software Corp .. 
spider descending from It. misspelled) pennanently re· Software Corp. teaches the 1320 s ·t o ny Brook Road . 
Some of the words are spelled sides on the disk. Teach ers art of scientific reasoning by Stony Brook. NY 11790. 800­
correctly and some are mis· may also enter up to five lists showing you how scientists 245-7355. 
spelled. Students m ove th e of 80 words each. apply logic to actual bodies of Circle S63 on ReaderService card. 

Circle 464 on Reeder Service card. 

Graphics Solutions 
High-Resolution Software and Hardware 

GBASIC S.e · Radio Shack Model 
4 / 4P/ lll hi·res board owners take note of 
an enhanced graphics Basic; GBASlC 3.0 
not only has an equivalent for each of the 
BASlCG commands but adds a number of 
important new commands while using less 
memory. The hi·res screen can be printed 
on any of 20 popular printers or saved to 
or loaded from disk without leaving Basic. 
The software works with TRSDOS 1.3 , 
6.1.2. 6.2. LOOS. NEWDOS80, and 
DOSPLUS. The disk contains 40 graphics 
programs/ files. Also included is a detailed 
manual which Includes assembly language 
entry addresses. $49.95. (Specify Model 4 
or lll mode or add $10 for both.) 

The following nine programs run on a 
Model 4 / 4P/ lll equipped with a Radio 
Shack graphics board and GBASIC 3.0 or 
a Micro-Labs Grafyx Solution board: 

DRAW · A powerful full screen graphics 
drawing and editing program. $39.95. 

BIZGRAPH · Create business graphs from 
hand·entered or VisiCak data. $98.00. 

aT.CAD · Professional drafting aid which 
outputs to a printer or plotter. $449.95. 

CHESS · A very powerful program with 
10 sktll levels, 40 play options. $49.95. 

REVERSI · Play Othello with 10 skill 
levels, 20 execution options. $39.95. 

SD Tk·Tac:•Toe · Play the computer or 
a friend on a 4 x 4 x 4 matrix. $29.95. 

SD-PLOT · View three·dimensional data 
from any perspective or angle. $39.95. 

MATHPLOT · Plot equations of the form 
Y= F(xl with auto scaling. $39.95. 

SURFACE PLOT · Plot three-dimensional 
equations of the form Z= F(x,y). $39.95. 

GRAFYX SOLUTION. Plug·ln. clip-on 
board enhances any Model 4/ 4P/ lll to 
provide 640 x 240 / 512 x 192 dot 
graphics. Comes with over 40 programs 
and files including GBASIC 3.0 which adds 
over 20 new commands. $199.95. 

.JOY·MOUSE. Allows a Radio Shack 
CoCo joystick, mouse, or touch pad to be 
connected to any Model 4 / 4P/ lll. Hardware 
provides X, Y position values from 0 to 
255. A built·in speaker produces sound 
from the cassette port. $129. 95. 

G.l.N.A. Software program for the Model 
4 / 4P/ lll/ I which uses the standard block 
graphics screen to display a window to a 
larger 65536 x 65536 dot tablet. The 
arrow keys are used to draw two or 
three·dimensional figures. The display can 
be scaled, shifted. or rotated in any 
dimension. The final picture is printed in 
hi·res on Radio Shack. Epson, Gemini, NEC 
8023. or Prowrlter printers. $75.00. 

Please specify your exact system 
configuration when ordering or requesting 
information. Payment may be by check, 
Visa , Mastercard, or COD. Domestic 
shipping is free on pre·paid orders. Texas 
residents add SY,.% sales tax . 

.Micao-1.Aas. INC. 214.235.0915 
902 Pinecrest, Richardson, Texas 75080 
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NEW PRODUCTS 


DIFFERENT TRACK 


The Generic Computer comes with 16K and color 
graphics. 

New Generation Computer 
The Generic Computer from Intec Inc. weighs less than 

10 ounces and comes with color graphics, a letter-quality 
printer, Its own special software, 16K. and the most de­
pendable chip In the Industry. 

The computer Is designed and written In good taste and 
sells for $5.95. Add 50 cents for sh ipping and handling. 
Contact Intec Inc. (676 Polk St. . Eugene, OR 97402, 503­
343-1464) for more lnfonnaUon. 
Circle 564 on Reader Serotce card. 

New Products Index 
Reader Sernce 
Number 	 Company 

567 	 American Power 
Convers ion 

561 	 Cover Craft Corp. 
555 Dynatech Computer Power 

Inc. 
556 Fuji Film Promotion Dept. 
558 Cameo Industries Inc. 
564 Intec Inc . 
565 Internauonal Computer 

Products 
563 	 Krell Software Corp. 
562 	 Que Corp. 
554 SOTA Computing Systems 

Limited 
552 Traveling Software Inc. 
559 Western Telematlc Inc. 
566 Xerox Corp. 
560 Zedcor Inc. 

Page 

148 
147 

146 
146 
149 
150 

146 
149 
146 

146 
147 
148 
146 
146 

New Products listings are based on ttifonnallon supplied In 
manufacturers· press releases. 80 Micro has not tested or re­
utewed these products and cannot guarantee any claims. 

Ctrcle 449 on Reader SeMce card. 

GLD. Tllol'Olllllllrff "Golll" Editi1111 '• ""' 
A "ful" ''"'""' ""'OU!tb'ed ll\llysll dnqold for lht Pf- and 
1ne serious ...a 	 $1511.15 compete 

EGLD. blllncM "61111" Elllllon"' 
"Galcr' E-willla>re*lt--·- - llldcnolht...,. 
di* T11$__.......,,.....-.. - and -..1Dlhtllotll\llysll 
..O o """llltleysl- ·· - - ·->'1•.115 ­

GLTD. Umtt.cl "GoN" "' 
E_ _ .__.1oostiQo-*"*"'IDh'IDO!I ... 
.- ....,.. .... .._.... Ct- pr-Migll1-ona"°"""" 
110 and ,,. ...,.i lor - will """"'•·Tiiis programs~ 

lor . .... " ..... . The -- • -----· 
'-""·""' - ... $211.115 IXJITllllll• 

GD. Golll Dog Allllysla"' ~ 
The " OHLY" pr- "°tyllelonO anolysis IY- Iha! ev- es ALL 
...- $141.15 • '"'leO'llld llellO< s1•.• 

l""'ed v...... $211.115 

MHH. Mister .._ 
Han~"' 	 ~ 
Pr-......i-tonopdlDpr_,.,,.,.ougll_d.. trOllt<...., 

1JOCtf '""' "' llorth -.ca and CorlOIU $1151.115 compete 
S1•.15 •Ml"1•1d llellor l unled S2t!l.t5 

Prolasor Pb: FOllball"' 
Coo1plele STATISTICAL AHM.YSIScn Dalo Bast~ ..~.. prMIUS 

911!1" ID be "'""°""' 
' 

Sl•Olal Seoes Sii.ts 
w/W.,.l0$S Powe< Roln;s $141.!15 

NIA. B•ke!llMI"' 	 NBA $91.15 w- $129.115 
WI- rlln;s $141.15 

LDT. Lotltry Allllysls '• 

s........i - "'°"'"" Clesq1ed ID dtted _,. pott""5"' ­
-· and ~s LOC1rf Cl-< ""11> S79.!15 


w/lotto (Max 99 DoQil) Sll.115 


PC-3 1'111111111 Colnpllllr (4111 - cnoa ol Thorouctb'ed. c;...,. 

......,,.,,,.,., . sz•.115 c_..,,,.,.."'"""""....,"'°"'""' 


M-11111 Portlllll C24ll) -o11,.,,..,,,...ec1 .~ orT,_ 

..... . (lrdudn ......... aln1l>UI• and progr"" ) 


BROCHURE AVAILABLE 
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Prof. Jones 
1940 W. State St. 
Boise, ID 83702 

48 HR FREE 
SHIPPING 

D CALL 
208-342-6939 

TERMS FREE SllPPING ALL 
SOf IWARC Add S6 00 horO· 
""'' ' 56 00 C 0 0 / UPS Blue 
S6 oo /Ou1 ot Couo11 r S9 oo /
10 Resraents~ / 3 wetfis per 
sonat ched<s / Cm pnce Oriy . 
.00 ~VIM MC / P,.,.. SUIJ. 
i<tl 10 CillnQO 

Clrcle 371 on Reader Service card. 

8 MHz SUPUl SPllD-UP (S 129.99) 
save time= save money-works also fine with 


H.Dlsk 

with softw..-e to Invoke 2. 4, 6, and 8 MHz-For 


Mod. 1, 3, 4 and 4/P 

suru MEMORY UPCilADES {MOOE 4 only) 


Al with PAL+ Dynamic Rams+ Manual (NEWOOS 2.0/2.5) 

other models are coming! 


ONl MlGASYTI MEMORY...... ($399.95) 
76111: MIMOltY...... ($339.00) 
5111MEMORhppAde{S275.50)N F 4 p
1561MEMORY...Ade{S164.25) ow or 

1111( MIMOltY uppAde MOD 4 ($57.50) 
1llK MEMORY......MOD 4/P (S49. 95) 


suru llAM (S49.50) 

software to use I 28K- I Meg for applkatlons 


HIGH USOUl110N GllAPHICS IOAllD (J84 x 191) ($249.00) 

Incl. graphics basic- on cassette or disk. 


for MOD I+ Video Genie EG3003/3008/Vll 

HIGH RESOLUTION SUPER DRIVER (extended HRG softw. MOD I) 


($75.00) 

We wll PAY J09' Import dllty (4.J%) a.ddo• .........
'°' an1y sa.50I 

You have to pay your states tax 

Please specify your exact system configuration when ordering or request­


ing Information. Write or order to: 


SEATRONIC'S-P.O.B. 4607­
6202 ZA BORGHARIN-HOLLAND 

telex 56509 SHll'CINL 
dealers Inquiries Invited 

http:Ade{S164.25
http:S2t!l.t5


SOFTWARE 
MODEL 4 / 4P Ready-to­
r un Programs (Sales FUes, 
Stats, Forecasts ) . Order 
" SALESPRO" S55. FORM· 
TEC, PO Bo x D , Three 
Lakes, WI 54562 

Master File ­ DBMS. Cre­
a te hundreds of custom 
fillng systems. Mail lists, 
inventory lists, customer 
records and hundreds of 
others. Print labels, lists, 
indexes, directories, 
cards e.nd reports in an y 
field order, sorted or un­
sorted . Ultra fast sea.rah 
r outine. Choose a.ny field 
to sort (ascending , d e­
scendin g , alphabet ical, 
numeric), calculate or to­
tal. No programming re­
quire d . Users say : 
"Simple yet p owerful" , 
" Eas y to work w1th", 
"Superior to Profile ", 
"Best information system 
I 've seen". Only S69.00. 
Model-I , m , IV/ !VP. MC 
- VISA 
Ultimate Software , P.O. 
Box 1291, Hayden Lak e, 
ID (208) 772-7634 

PAY ROLL MODEL 4 / 4P 
126 Employees, 9 Earn­
ings, 9 Deductions, Prints 
Paychecks, Check Regis­
ter, Journals, W2's, Cal1-
forn1a. DE3, Employee list, 
etc. $75.00. Ca.lif. orders 
add 6%. RBH Software 
2960 Mission , lfl4 Sol · 
va.ng, CA 93463. 

CANADIAN LOn'ERlllS 
Addresses a nd Winning 
BASIC Program for Models 
I/ill/ IV/ C°"'C0/ 1000 
S5.00 
SES MARKETING, POB 
23518, Orlando, FL 32867 

ANrI-ANTIDISES'IA· 
BLISHXEN'IARIANISM. 
Cheap ads for YOUR New 
Used Software Hardware. 
Trash AD, Box 2804 , Napa 
94558. 

SOFTWARE MODEL 3 8c 4 . 
HUNTLEY, 286 EUREKA 
STREET, S.F . CA 94114­
2437 . 

BRAND NAME SOl'T · 
WAllE and accessories for 
TRS-80's & PC's all dis­
counted . Midwest Supply, 
Box 364-C, Clinton, Iowa. 
52732. 

KEGASORT: Sorts mega­
byte MS-DOS text files . 
Outputs standard , 11m1t, 
tag or k.eytag files . Multi­
ple keys. Each key AI D. 
Sl 25 Demo SlO Specify 
1000/ 1200/ 2000 . J W 
Luhrman 2nd floor 247 
W. 38th Street NY, NY 
10018 (212) 382-1722 

Print graphics on the fly 
and morel Lightening 1.3 
boot. Others. Send SASE 
for informat ion. 11575 
Sunshine, Studio City, Cal­
ifornia. 91604-3835. 

ISAM under BASIC. Mul· 
t1key indexed files with 
your BASIC programs. Re­
locatable machin e code 
runtime. Fast! Fully inter­
active ut1l1ties included . 
Model I, m , 4 LDOS. Sl 40 
or SASE for info. Tera.soft, 
34 Greenfield, Berea, OH 
44017 

HARDWARE 
:MODEL I I Ill HI-SPJ:J:D 
TAPE Interface 84 9 .96 , 
14X fa.star. ID:ICI, 725 Id­
lewild , Be l Air, M D, 
21014. 301-838-7692. 

MODEMS , PBINTERS, 
TERMINALS 

Distributor pr1o1ng to end 
users and dealers- FREE 
SHIPPING CALL 1-800­
833-2600 for catalog 

64X RAM installed in Key­
board: TRS-80 Ml·LII. Su­
perior performance with 
or without EI. $ 69 .95 
with 90-da.y warran ty . 
ICE ; 100 Mill Street; 
Drakes Branch, VA 23937; 
(800) 424­3311. 

DISKS & 
SUPPLIES 

Disks, Program Packaging 
Low prices on BASF and 
other disks . Binders, Slips 
like Tandy 1000, 2000. 
Much mor el F'ree Catalog. 
Anthropomorph ic, 376 
East Saint Charles, Lom­
ba.r d, IL 60148 (312) 629· 
5160, 1-800-DEAL-NOW 

SERVICES 
NationServ Online Infor­
mation Network. 618 -
847-2291. Jobser v1ce , 
Download s , Play Gam es, 
Shopping Mall , Cl assi­
fieds, M essage Center, 
Etc . 

Get the attention you de­
serve. 80 Micro is now of­
fering classified ad s at a 
special i ntroduc t ory 
price. Reach over 100,000 
readers with new s of y our 
product or service. Class­
ified a ds on the pages of 
80 M icro get results . 
Write to 80 Micro, 80 Pine 
St., Peterb orough, NH 
034 58 attn : Classified 
manager for information 
and deadlines. 

Cll'Cle S49 on Reader Service Card 

Get the attention you deserve. For Only S5 per word , 
your ad will be seen by o ver 100 ,000 dedicated TRS~80/ 
Tandy u ser s . Ads m ust be received by the 20th of the 
m onth 3 month s prior to publica tion date. Send yours 
today. 
Pl• U • Print C&uf\l.lly. ••'11 Do Our ...t . •ut •• Can' t .. KHporulbl• 

J'l:>r ID•&lble Wrltlnll. 

Name ------------------~ 
Address----------­-­---­- ­
City ----------­State --­ Z1p --­
Telephone __________________ 
CA!'ZOORT _________________~ 

-­- -­ - ---­ -----­ (3 words) 
-­-­- --­-­ -­- --­ (6) 
-----­ -----­ --­--­ (9) 

- - ---­ -----­ -----­ (12) 

- -­-­ -­- --­ -----­ (16) 

----­ --­--­ - -­- -­ (18) 

----­ ----­ -----­ (21) 

-­- -­ - - ---­ -----­ (24) 

----­ - --­- -­--­ (27)Number of Words _______ ________ 

Total x $5/ lssue - --­-­---­-­---­
r'or Issue 

llH• Cbeclu hJ•ble lo ao 11.iero 
mo AD ACC~PTJ:D WITBOlJT P.AYKK.-r 

80 Pine St ., Pet erb o r ough , NH 0345 8 12 



FINE LINES 


Little Treasures 

W elcome to Fine Lines, BO Micra's 

new back-page contest. The pur­
pose of this column Is to give you a 
chance to flex your programming mus­
cles. learn some techniques from other 
readers. and (most Importantly) win a 
prize or two. Each month. we'll give you 
a problem that needs solving. along with 
the winning solutions to a previous 
month's problem. If we publish your so­
lution, you'll receive (at the very least) 
an "I Break for 80 M!cro " bumper 
sticker. If we think you've demonstrated 
particular brilliance and creativity. we'll 
send you an 80 M!cro T-shirt (don't 
count on It. though: we're stingy with 
the T-shirts). 

If you can't seem to solve the prob­
lems . don ' t despair: we'll hand out 
prizes for any contest Ideas you submit 
that we use. Since this Is the first Install­
ment of Fine Lines, here's a run-down of 
the rules: 

1. Owners of all TRS-80 and Tandy systems 
with the exception of the Pocket Computers 

are eligible. We' ll consider degree of diffic ulty 
when compartng solutions created on different 
machines. 
2. The deadline wlll always be the 21st of the 
Issue month. Thus. this month's deadline Is 
Dec . 21. We realize that this doesn ' t give 
everyone the same amount of time to come up 
with their entries (we apologize to our ovel'Seall 
readers especially). but poetponlng the dead· 
line any longer would add another month to 
our publishing the answers. 
3 . Speakingofthe answers. they' ll appeal' three 
Issues from the Issue In which the problem ap­
pears. Thus. this month's winners wlll make 
their appearance In the March 1986 Issue. 
4 . Employees of CW Communications are not 
eligible. 
5. We wlll not. unfortunately. be able to return 
entries. 

6 . Specify your T-shirt stze. Bumper size not 
required. 

Contest No. 1 
Okay, enough of that. Let's get down 

to the first contest. Your task ls to write 
a word processor In two lines of Basic. 
Simple enough. eh? 

We'll judge entries on the basis ofcrea­
tivity. number of features. and program­
ming elegance. 

Just to get you going, we whipped up 
the clunky little Model 4 program you 
sec In the Program Listing. We're confi­
dent that you can come up with some­
thing better. Give It a try: you might win 
yourself a T-shirt. • 

Program Llst!ng. 80 Micro 's wimpy little two-line word processor. 

111 WHILE X$<>CHR$(1) 1X•l1X$•INltEY$1Ir xs-·· THEN GOTO 111 ELSE Ir X$•CBR$(9) TH 
EN X$-CHR$(25) ELSE IF X$-CHR$(1') THEN X$-CHRf(2') ELSE IF X$-CHR$(ll) THEN XS• 
CBR$ ( 27) 
2H PRINT X$11llEND 

Clrcle 315 on R..der Service card. 

152 • BO Micro, December 1985 

This Publication 
is available in 
Microform. 

University Microfilms 
Intemational 

... - --- - - - - - - - ­
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Circle 101 on Reader ~rvice card. 

O · Ouclc 1ett 
A · AMlog Af~t AJd 
I· lnOt.1 Hole Twnrng Ois.p1ay 
s • 5""" O.ljllay 
R • Radl•I At~I 0 1JM 
z • A.l muth Rotatlon Di•P'l1 
H • liyttern'9 Oltptay 

Erd"'°9""' 

S PEED SCOPE 

280 2IO • • • 300 • .• 310 l>O

Im •RPM 

Drtw ·O - ·O Tr11di: · DO 

S-.StMt a10p dril4 .., ·A.turn IO m.ln "'9ftU 

Ent...--.~ -

QU IC K TfS T 
$fllMd lffl 

Incle• ho'9 om.ng I.eat 

RadlM ••·onmen• tut 
Azlmu1h rotation IHI 
HytttrH4lHt 

End oft.Ht 

Dr... 0 

S.StlM'tatop drfyt .. -Attum 10 "*"~ 
Enter Nfec11on ­



programs supplied on DosPlus 
lm101mum system) Complete 
DosPlus also available 

ERSABUSINESSTll Series 
Each VERSABuSINESS module can be purchased and used independently, 


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


VERSAR ECEIVABLES'" $99.95 
VulsARF<fl\41111'~ is a complete menu-dri."' • . · r•~crvabl,•, t!l\IOIC1ng, and 
monthl,r ~t.ttement g<'ncratmg system It krf'p• ·: ..JI • ·~ormauon r~lated to ..tio 
owes ~'OU or your cornpani; money and ca provide automabe billing or pa,1 d"" ac 
count• \/FR'"" RFr '\RI f • pnnts al n« sarv s1a1.,.,.n1s, mvooce •. ""d oumrnary 
r"f"ir!• ,,.,.1. ''" t>e I nk• d"' 11 \\J!SlllJllGER ff" ~ ·\IF!' 'IL'-Vl."lOllY... 

V F.RSAPAYABLEs·· S99.95 
WR,'11''1' •' 1 • "<1• in.:!.,, kttp track ol curren· and aged payable... ke~p1ng Y"'I 
m tOl.l h"" ·:i ..l. ·1l•.1rtliotltt , rt~.udmg h'-'"" much morwy your company C)U.lts, and to 
" horn VI 1 11PAVA1ll t • mam1aim a complete record on each wncklf, pr nt• c~ks. 
chec k regist~r._ vou< h••rs, tr.t1.sact10n rrpnrts, ag<'(! payables repor ts, vendor reports, 
ar;d mnre \~th VI R 11P11V1>ALES • you can ewn k>t ~"'"'computer .l utomal1<ally '>ell'<"! 
wh , r~ ".- 1•r dn I > " f'· ~dj 	 • 

V ERSAPA YROLL'" $99.95 
'" ~' 'P YR• ''" r· •I and •oph llcah<:t. t 1t ••' 10 u<e payroll ·~·•em that 
k~·· .,, ~ ~' ~ n· ,.·1trequr.dpayrol mf1 ·nil C1,mplete.employeerecord&0 

"'" rtl4!1lld wd. and ,,1 11<'<'.css.uy p.iyrol calcula110ns are per'.ormed automalKaU,, Wlth 
tota:s display don screen for operator approval A p.>yro can ti.. run totally automau 
C'.~ or ••..- ~ tt .. .... •, ..... t'"f" 10 pre\ent d ~" from being prmted. or to a tu 
r• ,,.•. 1to0· · r ., ct.,.,~ tot.1 • mA\i be l)06ted t > • \tl>SllUOC.fR 1r· sy<i.m 

V ERSAINVENTORY'" $99.95 ­
V · l'\ '\ .... l•••, .ientof\: conn ~t 1 grves you ll't4>1.tnt Mcess 
tc JJ· 7 •· · \1 •' DRY'" k<'eps '"' k v! aL nformataon related to ...n.,, 
tcm~ are ·n stock out ol itock on backorder etc , stores sales and pnc ng d.na. aleri. 
)OU w!wn "" hm falls ~)\Ii d PfCVt rt'<lr~· po:n1, aod ano.... you to enrer and prmt 
·nY01C<'Sd rect o• tolink"' th1hc\IU!sARlCFNA81f.5~systcm llERS.4L'v'E"- 0RV • pr1ni. 
all ~·Nkd nH>ntory bstmgs. rqKnlS ol 11t•m• ti..io... reord~r pomt, 1mento~ valul' re 
port,, period and yur toda•c sales reports, pr~• ~ts tm.entory clW'ckrJSts. etc 

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

V ERSALEDGER 11'" $ 149.95 
VER5AlEDGER II'" 1s a complete accounting system that gro"'"' as your business 
grO"-~ VERSALEDGER Ir" can be used as a simple personal checkbook register, 
expanded to a small busmess bookkeeping system or developed mto a large 
corporate general ledger system without any additional soft'"'a re . 

• 	VERSALEOGER II'" gives you almost unhm1ted storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor.feed checks, 
• handles multiple checkbooks and general ledgers, 
• 	pnnts 17 customized accounting reports mclud1ng check registers, 

balance sheets. income statements, transaction reports, account 
hstmgs, etc. 

\/tR5AlED<.;ER 1r · comes With a profess1onally·wntten 160 page manual de 
signed for f1 rst-t1me users 1ne \IERSALEoofR II"' manual will help you become 
quickly familiar With VERSAl£DGER Ir", u..,1ng complete sample data files 
supphed on diskette and more than 50 pages of sample pnntouts 

SATISFACTION GUARANTEED! 
E~VCRSABl.J u.ESS• rrodulo10qwr.,.tftd1oou1per'<.m1..Uo1twr com~,,.,,..,....,..,..., 
and at 4 frac1JOn of th(tll' COSI If).OUM~ not wtafMd .._Ith M'IY \IERSABlJSIJ\ESS... module, \,OU 
mow«t..mn .. 1hrnl0cloji bu.-fund ~b-VEllSAllUSl1'ESS~rnoduaemovbe 
pur hawd for $25 •ach. cr.d•ed '"'"°'d • loror put<hoM ol 1hol moct.... 
AJ CP M bMtd Compu1.,. mu« be oqwpptd "'"h Moe• oh 8l\SIC 
MBASIC "' BASIC 80) 

To O rd er: 
Write or call Toll-free (800) 431-28 18 
(N.Y .S. residents call 914-425- 1535) 

• edd SJ for shtppng m UPS or<M • add S5 to CA1'ADA or MfXICO 
• edd $4 for C 0 D or non·UPS ••H• ' add proper P<><t•'I" .t.e..her• 

~ 

DEALER INQUIRI ES WELCOME 

All pncn ond spoc1ficanons subiec• 10 cho"91 --0..hwry sub,ec-t 10 av•1.M>.b1y ~ 


TR , r' ·• T ·· . c Ah'!! tr · ""rkAr i.Corp IBMPt.1r.•<lol1ll.>rkU!ML>rp O~BORN~1T..Wmark01i,,...noCorp. XEROXirdd<'Tnarkl<rro,C "'1' KAVPRQ1r.,•,,...a1kN.,...L.,.•r 
s ,H [ ••..;t 0 ·~ .,,i., t. • s, itm.. Inc SA.''iYO 11.>dr!'!'ark Sa"'° Corp NI C 1rod.rn.ork N~C c,,.p DEC iradem.!.. (),g,1.J EqU11><n·~·· Corp ZEMTH ' '" · nark Z..,, th Cup 

Tl PHOrl SSION'\l ltl"'f'l TER 11..i.....k r,,., ln""'""""· I...: ~ l'l.RllHAl.'l trddnrwk lnlrnt"C C"'p · CP M 1r~rk Oogi1al R....wh f.PSTON 1r..i.m.r• f P><"' Cowp 

http:rrodulo10qwr.,.tftd1oou1per'<.m1
http:tl>SllUOC.fR
http:11<'<'.css.uy
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