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Circle 238 on Reader Service card. 

Run Big SpreadS eets, 

Manage Large Data Bases, 


Process More Words 

With MASTER/CARD And 

Your Tandy 1000. 

MASTER/ CARD expands your Tandy 
lOOO's memory, plus gives you needed features 
such as a serial communications port, battery 
powered clock 
calendar and four 
useful utility 
programs. 

RAM 
EXPANSION 

MASTER/CARD is available in 512K 
and 1 Megabyte versions. All MASTER/ 
CARDS are designed to be expanded. Mem, 
ory options let you go to the 32 megabyte 
limit. That's all the memory work space you 
will need for today's and tomorrow's more 
powerful software. 

MASTER/ CARD includes the Direct 
Memory Access (DMA) controller for proper 
memory management and is compatible with 
Tandy's MEMORY PLUS board and other 
memory expansion boards. 

SERIAL PORT 
Standard RS232C serial communications 

port lets you connect a serial printer, mouse, 
modem or other serial device to enhance your 
system. The port is configured as COMl, 
COM2, or disabled for optimum system usage. 

CLOCK/CALENDAR 
This feature automatically sets your 

computer to the correct time and date each 
time you boot up. Now, you can take ad van, 
tage of software dating features automatically. 

MASTER/ CARD is enginrere.d lry Ma.uli.ew Elw.rm1U.:< hu:. 

UTILITY SOFTWARE 
RAM DISK - You can create a high, 

speed, electronic disk of up to 768K for 
instant memory access 

without disk 
drive delays. 
Programs run 
faster. RAM 
disks can 

be installed above the DOS 640K limit. And 
back banked memory is not destroyed on a 
warm re,boot of the system. 

PRINT SPOOLING - You can create 
print buffers that hold up to 256K of data 
being sent to a printer. You can then go on 
to other computing tasks while the buffer 
empties. Buffer memory can be assigned 
above the 640K DOS limit. 

MEMORY MANAGEMENT 
SOFTWARE - Enhanced memory manage, 
ment features let you address up to 32 mega, 
bytes of memory. 

EMS EMULATION SOFTWARE 
Supports the use of emerging software 
memory expansion standards. 

MASTER/ CARD prices begin at $395.00 

Call 1-800-543-2233 
inside California (805) 684-5464. 

EXPANSIO CHASSIS 

NOW AVAILABLE 


AFC Automation Facilities Corporation 
6383 Rose Lane, Carpinteria, California 93013 

(805) 684-5464 

http:Ma.uli.ew


Did you Ifnow? 

Onlyone 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. 

== GRAMMAR CHECKER 

Displays Correct Spellings: If. 

know the correct spelling o 

EW will look it up for you; a 

the dictionary. 


your screen. 

Integrates: with Woi:dStar, Deskmate, 

Spellbinder, Volkswriter, Open Access, 

Allwrite, Newscr-ipt, Lazy Writer, Sup
erscripsit , Scripsit , Ele.ctric Pencil, 

Copy Art, Powerscript, Zorlof, and 

LeScript (specify). Begins proofing at 1ne proofreading progralhs, I've set

- -rhe-stroke of-a --kcy;-returns yeu -te- Ltled-on Websttt. ~ll111i'ie..CoJJ1[Ju~ 
word processing automatically. ing I I /83 
When ordering, stipulate word pruces· Thls dic1iumry is nOI published by INoriginal publi<hen of ~bsrrr'J 
sing program and operating system. Dlrtio110'.'' or their 1W:a:ssoB • 

Performance "Excellent"; Documenta
tion "Good"; Ease of Use "Excellent"; 

r ror Ha ndling "Excellent". Info 
or/d, 8/ 82 

lectric Webster, a fa ntastic spelling 
dgrammar checker " 80 Micro4/85 

F
or the seco nd straight year. 80 
Micro readers have voted Elec
tric Webster the #I Spelling 

checker. Fi nd out for yourself how ac
curate. fa st a nd easy proof-reading can 
be. For only 1hc $5 cost of postage. 
materia ls and handling. we will send 
you a specia l Electric Webster demon
stration dis k that works just like Web
ster, but proofs only ha lf the alphabet. 
With it. you'll get a coupon worth $5 
towards the pu rchase of Electric Web-

LOW PRIC ES: 

TRS-80. Model I/I ll or IV $ 89.95 
w/ Correcting f'ea turc $149.95 
Hyphen ation $ 49.95 
Gramma r & Style Checker$ 49.95 

CP/ M. PC / DOS. Model 1000/ 2000 
--Elect-Mc-Webster.- - - 
w / Corr~cting Featu re. $169.95 
Hyphenation, and Grammar 

..COi-/iucopia Software 

" ,. POST OFF ICE BOX 6111 , ALBANY, CALIFORNIA 94706, PHONE ( 415) 524-8098 



:@01 ~~~~a
Ju(_gj MEET COMPETITIVE PRICES 

2701 -C W. 15th •SUITE 612 •PLANO, TX 75075 • (214) 680-8268 

UTILITIES 
J&M Memory Minder I . . . . . . . . . 84.95 
J&M Momory Minder 111/4 . .. . .... 74 .95 
The Toolbox for LOOS ... . ...... 44.95 
ALCOA C Comolete Svstem . .... 64.95 
ALCOA Multi·Baslc Compiler ..... 64.95 
ALCOA Pascal ... ............. . 64.95 
AOS Superkeys Key Macros 
Mod Ill .... . . . . ........ . . . .... 35.00 
The Toolbelt Mod 4 ..... . . .. .... 44.95 

An~Y... forlfoKhora.atwJICl.idlinls, thoTEST AOS Ulfls. 1 Varkeep/Scrnpkr .... 49.95 
OUESTK>H CATA BA.NK dowl quMtlon ll'ld Mtwtt lnpJI b Pascal-80 Mod Ulll ... ........•.. 59.95 

, ml "' lnatrw::tkln, chapt.-, OOl.lf'M. aemestfM'. ecc.. Many Oil The Creator Mod 1/111/MSDOS .... 44.95 .... om. Bani! ttillltameybe~ llJld lhai fumlel Clll'I be 

~chOlco. ~thcwtlll\IWOfOf~. Ouao
 AS Public Domain Disks \each) .... 9.95 

Zues Editor/Assembler 1/11 /4 ...... 74.95tlont may ~ add«t, m.ng.d. u.ted or ~ ac any 
ome. Up to 200 OUMOOn1 may be omtea Dr Cf'1CltCe or rtn System Diagnostic 1/111/4 ... .... . . 89.99 
dotn ~ Ot ~of tho two. 9Wtiig QU9Slion Trashmon ...... .. . ............ 32.50 

numbof may bo spoclftod, and th. ....,... 141118 ll'ld &nrN9t Faster . . . . . . . . . . . . . . . . . . . . . 22.9511.,. mn be pinlAd It\ dinauw atdWs.. oar. 1npu1 11 tu1y 


M'TOI' "'"'9Cf m&Jcloa the OMaO.-. 'fflfYOU)'IO~. $IDp 
 RPM . . . . . . . . . . . . . . . . . . . . 21.50 
DSMBLR Ill I/Ill .. . ........ . ... . 29.95
~)'OUrto.ts n'llnlMly""*' you can let)Qll' Mod314 

do ill for )'OU. Accel 314 Basic Compiler I/Ill ... . . 44.95 
Monilor 5 1/111/4 . . . . . . ... 22.95 
Hyperzap Disk Utility 1/111/4 . . . 49.95 
Z-Baslc Compiler 3.0 . . . . . . 79.95 

WORD PROCESSORS & T/Maker Mod 4/4P/4D . . .... 275.00 
DOSTAMER . . . . . . . . . . . . . . 49.95PRINTER DRIVERS PRONTO . . . . . . .. . 59.95Lazy Writer 1/111/4 . . . . . . 119.95 

Lazy Font 1/111/4 . . . . . . . . . . . . . . 44.95 
M-Scrlpt 11111/4 . 53.50 
L.eScrlpt 11111/4/Max .... . 109.95 
L.eScrlpt MSDOS-1000-t200 . t79.95 
PowerDriver·E Epson 1/11114 . 29.95 
PowerDriver-P Prowriter 1/111/4 .. .... 29.95 
PowerOriver-S Starwriter 1111114 ..... . 29.95 
PoworDriver-0 Okldata 92 11111/4 . ... 29.95 
PoworDrivor-FX (FX/RX) 1111114 ... 29.95 
Epson Driver Compilor .. ..... ..... 29.95 
PowerScript for Scripsit 11111/4 .... ... 34.95 PROTECTED MEDIA 

BUY SUPERUTILITY PLUS 
3.2 FOR MOD 11111 

MOD 4 VERSION FOR MOD 4/4P/4D 
AT $74.99 

AND RECEIVE THE NEW BOOK 
USING SUPERUTILITY PLUS 

FREE 
A 5100.00 VALUE FOR ONLY $74 .99 

SUPERUTILITY/PC NOW $84.95 

SCHOOL UTILITY AND EDUCATIONALMultiple Cash Accounts...Depanmenlalize any 
Power Reading . . . . . . . . . . . . 64.50 account. ..You select which accounts print on 
Tosi Question Data Bank .......... 49.95 
income statement & balance sheet. ..Real time 

transaction posting...no more batch process Test Generator/Drill . . . . . . . . .. .. 34.95 
Football Scouting . . . . . .. ..... . 49.95 
ing...total audit trail. We have what we bertevo 

to be the finest general ledger for the Model Ill Basketball Statistics . . . . . . .. 39.95 
on the market. Call for more details or order Baseball Stallslics . 39.95 
now. Computer SAT 111-1000-1200 .. . 79.95 
A Serious Business Program. Student Schedule Data Base .. . . 49.95 
LIST $300.00 Teacher Evaluation ........... .... 39.95 


OPERATING SYSTEMS 
CP/M 2.2 Montezuma Mod 4 . 169.95 
A-Shack HD Driver tor CP/M 2.2 .. 30.00 
Monte's Window ......... 49.00 
Monte's Toolkrt . . 49.00 
Monte's Basic (Bascon) . 49.00 
Dosplus 4A wllh M·ZAL 129.95 
Dosplus 3.5 I/Ill . . . . .. . SALE 79.95 
Mullidos 1.71 I/Ill. .... 79.99 
Multidos 80/64 . . . . . . . . . . . . . 89.95 

MOD 4 BY JACK 

Seoarate".:> any t;alC.'QOl'Y '°' yOU in any manner YoU 

THE HOME ACCOUNTANT 

• MaRans U0¥) tOO OIJOOCI: ca:eQCrias • Kct.i.e ll ts.:k U1 up 
10S~ · PITU~•ctmwed • r'r Wits a pcn.:ll'd 
bJbr>oc !X.Jlomonl, income 3l'ld oxponw QJl'TllTWY • Pmtl r>ee 
\OoOlttlsta!M'IOl"tl • Pl~Mh.Wr~ • ~trle 
e:ia:ensiOl'lS on rnJIJOle dr::sXEl:e:s • Ono ~tVam rw~ a:.:11 , 
checll.books • Credi! uitds and 01her liobtlrtic-3 Md 011 
ponco: • U~ IVn.l:lil, flllClll 0t ~ yoot • TfAAlll. 
ac-Jinns may b& "1ri1ir · Amono aine1en1 ovooo1 cal~· 

OCWiOS • Fbg!s lr&'lS'.IQ)or~ lo! UP. uur~ · MIW"Cairlstrans
OCbOl'I hctcry • PICMdec H..A. g~ b aroy cZeQar'r b)I 

""C7>M 
~prOQ!MltK'll~~~~"'Vru..'dM..l.cA 
a " PQf:.ot\OI flf\YCC ~" . Pop..ibt Comp.mg, Nowm. 
t'+',198.2 

MOD Ill 

GRAPHICS AND GAMES 
Powerdraw I/Ill ....... .... .. .. .... 34.95 

•FREE• FREE SPECIALS •FREE• 
Order over $100.00 and select one of the following ABSOLUTELY FREE. 

Order over $200.00 and you may select any two items: SOFTWARE: 

Varkeep/Screenpacker ~lus • Master Directory Mod Ill • Superkeys Mod 
Ill • Meltdown I/Ill • BOOKS: TRS-80 For Kids From 8 to 80 Vol. 1 or 

II • Electronically Speaking • Computer Communication Techniques • The 

Rest of 80 • Using the Z-80 in the TRS-80 • TRS-80 Data Files • Inside 

Your Computer. GREEN SCREEN • Mod I, 111/4/40 or p 

TRSDOS·MSDOS-CPM 
HUGE SALE ON 

CONVERSION UTILITIES 
CONVERT BASIC TO PC .. 29.95 
SUPERCROSS/XT ... 90.00 
SUPERCROSS/XT 

W/CONVBASIC . . ...... 99.95 
This complete retail inventory, invoicing HYPERCROSS/XT 2 .0 .. . . 99.95 
and sales register system will mainlaln THESE UTILITIES ARE A MUST FOR 
over 2,500 items on MOD Ill floppies with CONVERTING TRSDOS TYPE PRO
built-in accounting ror sales tax, sales type 

GRAMS TO YOUR MSDOS OR CPM COMand 9 ditterent sales people. Print sales 
registers. invoices and many different in PUTER. ALL MENU DRIVEN, THEY DO 

ventory repons on 60 or 132 col. printer. THE COMPLETE CONVERSION ON YOUR 
Tracks backorders and will also re-order TRs.80. MOD t NEEDS DOUBLE DEN
on predetermined quanlities. Also main· SITY. Specify MOD IDD, MOD Ill , MOD 4 
tains cost of entire Inventory. A GREAT 
VALUE! MOD I/Ill or PC/1000 

E~llClOPE~I ENCYCLOPEDIA FOR THE TRS·BO* 
1~~ ~;.1~ao· WE FOUND ANOTHER CACHE! 

A GREAT COLLECTOR'S ITEM 

BUY THE F LL 10 VOLUME SET 


NOW WHILE IT IS STILL 

only 39.95 AVAILABLE only $39.95 

AN APOLOGY TO OUR CUSTOMERS . . ...We sold thousands of books on our 
Christmas Sale Flyer and sold out of both versions or the ENCYCLOPEDIAS. We 
have since discovered another cacho which we bought to pass on to you at our 
lowest price ever. Each volume contains rrom 15 to 20 anlcles accompanied by 
program listings. The books are each. approx. 200 pages covering such topics as 
UTILITY, TUTORIAL, BUSINESS. WORD PROCESSING, HARDWARE, GRAPHICS, 
GAMES and MORE. This Is the FULL t 0 VOLUME SOFTCOVER Edition originally 
sold for $109.50. Volumes measure 6 x 9 inches and were authored for the Model II 
Ill. Many or the listing will work on the Models 4, SALE ONLY $39.95 . . . _.Pleue 
add an oddtuonat $2.00 to our normal shipping. 

DS/DD DISKETIESPRINTER RIBBONS 
10 EACH , PACKAGED IN

Brand New- No Reloads 
A PLASTIC LIBRARY BOX 9.95

PRINTER PRICE EA. 

ANADEX 9500 SER1Es.r.l620/9625 ....... 8.00 
C. ITOH 8510 PROWRITEA ..... . . .. .... 6.00 

C. llOH A10/F10/DWP 210 (Fll.M) ..... .. 4.00 
DMP 2100ITOSHI~ 1350 . . . . . 7.00 
OW lt/DWP-410 (MULTI STRIKE FILM) .... 5.00 
EPSON MX lnfX/RX . . . . . . .. . . . . ... 5.00 
EPSON MX-100 ................ .. ..... 8.00 
LP llUV... .... ............ . . .. 6.00 11'1 ZBASC, WrlrM for programmera by program· 

metS. 111 you know BASIC-you know ZBASICQ 
Now you can wrtte a i:wogram exactly the same 

OKIDATA S0/82A/83Al92l9 . . . 3.00 
OKIDATA 84 . . . . 4.00 ~ oo an Apple, an IBM, a Tandy. 01 9ITf O!hor 

major micro and poll the sourt<> eode. You only
NEW BOOK writo the program once... 


Tho Programmors Handbook of 
 o.nd it runs on oil tho maJof micros. The com
COmputer Printer COmmancts mands stay tho ~ of tho comTtiis outstanding new issue o ffers you an control 


codos of tho mcm populor 170 printors. Com putor• (oven graphic commands and disk llOQ. 
ZOASIC. Starting n<:JW, it's tho only language 

~0x~~~'~:~~to~ttmJ:i~~~ you'll over have lo know. 
'SPECIFY VERSION WHEN ORDERING :,~~!n~~,l~~~c°~. ~~~~~~3J ~~ • TR,c;;.M MOO, I, UI • IBM at10 ~ -CPM«> 2.3wf7 

•T~ MOO 4, 0.2 DOS 2.1 ot grtotot (on KayptO $SOG);s:~ 1P:. ~l~Jln=r:~. ~~r-~: ... 37.95 

BOOKS, WALL CHARTS & MISC 
Using SuperUtillty (new issue) .... .. 17.95 
Super UUllty Tech Manual 3.x ...... 13.95 
TRS-SO ROM routines documented Mod V 
111/4 . . . . 18.95 
TRSDOS 6/LDOS Programmers 
Gulde . . . . . . .... 19.95 
Green Screens l/ll/lll/4/4P ..... 16.95 

Graphit (Line Graphing) .. ......... 34.95 
 Diskettes DSDD 10 In Plastic Bx .... 9.95 
wish. This now version can span driYC3 and may Colored Sentinel Disks ............ 17.00
AOS Utils. Screenpacker Plus . . . . . 49.95
u::io multiple floppim:. Tho program wil sort on any 
eight lovols ti you WlSh. Separates yo.Jr ftaOS ;:i.nl) 

PowerOot II I/Ill Spec. Printer .. .... 34.95 Profile 3 + Commands Wall Chan· . 4.00 
J'>lll''- mem lrao anomor me. Prim ootions: L<tl;els & Meltdown (Nuclear Powerplant) ..... 19.95 Visicalc Commands Wall Chan• ..... 4.00 
Li::.tino. One choice is the sim~ " tefephono book" Gamepak-3 (Funrace, Match. etc.) . . . 29.95 Superscrlpsll Waif Chart• . . . . . . 4.00 
1ype listing Two of the cxhor mode$ givo you no( 

only tho li!:tino ol names. but also either FLAG num. Model Ill Basic Wall Chan· .. .. . .... 4.00 
bef"s. or the actual FLAG descr1p11ons The final prini Model 4 Basic Wall Chart• ..... . ... 4.00 
mnc1A is .,,.,'flat WO caD THE SALESMAN's NOTE· SUPEROOS Mod 4 by Jack (user guide) . . . . .. 9.95
BOOK-. It orints out U1e whole I~ or .,.,ilatever parts Over 15 enhancemenrs 10 TRSDOS t.3 .. 29.95 ' Chans not shipped es separate order 
1n o.1Ch roeo<d. Thon tho ""°'d " Noios" is printed 
with s.ovetal lines 01 blank 'SpaCe 101 makina ttln$A 

you specify with aR Info including ft.JI ftog dcx:rip1;on 

FAST/CMD 
Aun TASOOS 1J O! 1he Ng, spood ~ Mod •1tP/40 .. 29.95notes In tne field. MOO lnll or 4/P/D 

http:OUrto.ts


Clccle 204 on Reader Service card. 

High-Resolution 
Graphics 

THE GRAPHICS SOLUTION by Micro 
Ulbs $189.115 
IUi ho Im H;Aes lx>Yd on"" Mod Ill ct <1'1'. Fa <llpcrior 
" Rodo Shod<'> bootd, .... 9""' .. _"I>•-""" 
cl gra;ihics ~ Grafks !la!t: •R:im! '*""' ...,,
39-Hlfles0mls6,._..¥dade!aied.
rra.a ~ majct """,,;,g sy39n$0f0 ~Md"' 
HiRo:; taocn can b9 ptftod on 20 popJar P"WiM. Im.ti
- •"11?0 wmacl!>M nemal tmd tilles.1e>1& 

:;:~~"':;.~~~~~
oddOon:IH>Res-·•-C<llf ..... _ 
$pJ'::l'f MOO m. Mod 4. 4P CJ 40 \ld 1Cf1 c.x~ 
WAS S299.9S REDUCED TO $199.95 SALE 

$1119.95 

HI-RES SOFTWARE 
30 Pt.OT . . , . 39.95 
MATHPLOT . . . . . . . . . . . . . . . . . . . • 39.95 
BASICE . . . . .. . .. .. .. . .. . .. .. . . . . 39 95 
SUOESHOW .. . . . . .. . . 19.95 
PCHAR . . . . . . . . . . . .. .. .. . . 14.95 
DRAW ... . . 39.95 
BIZGRAPH , .. .... ..... was 98 .00 now 75.00 
ADVANCED LET'S WRITE MUSIC .... • . 49.95 
ICTCAD . .. .......... was 449.95 now 345.00 
SURFACE PLOT . . . . . . •. , . 39.95 
G BASJC 3 .0 FOR R/S BOl\RO . 49.95 
lOURNAMENT CHESS . 49.95 
TOURNAMENT AEVER5! .......... now 29.95 
3·0 TIC TAC TOE.... . . .• now 19.95 
LIFE & SP1ROGRAPH .. .••.. . 24 .00 
FRACTALS . . . . . . . . 19.95 

Back By Popular Demand 

The Programmer's Guide 
To LDOSfTRSDOS6 

Five star rated by 80 MICRO, The 
Programmers Gulde Is a must 
have book to understand the In· 
temal workings of the DOS. 
200 Pages-8~ x 11, by Roy Sol· 
toff one of the authors of LOOS/ 
TRSDOS 6. 
Retail 24.95 Sale 19.95 

Quantities limited and subject to prior sale Mtenn 1111114 . . . . . . . . . . . . . . . . . 59.50 

..----------------------------....J Loan Amortization Ill ......... . . . .. 29.95 


OUR GREAT BOOKSALE CONTINUES 

FOR BOOK DESCRIPTIONS, SEE OUR 80 MICRO AD (JUNE '86) 
TITLE RETAIL SALE 
TRS-SO FOR KIDS FROM 6 TO 60 I. .. ..... .$10.95 .......... $ 7.95 
TRS-SO FOR KIDS FROM 8 to 80 VOL. II ... . .$10.95 . . .. . . .... $ 7.95 
HOW TO MAINTAIN & SERVICE 

YOUR SMALL COMPUTER .. . . . . . ... . . ... $17.95 .... . ... . . $11 .95 

USING THE Z-80 IN THE TRS-60 .. . . . .. . .. .. $13.95 . ......... $ 3.95 

COMPUTER COMMUNICATIONS TECHNIQUES$15.95 .. . . . .. ... $10.95 
ELECTRONICALLY SPEAKING .... ........ . .$14.95 . . .. .. ... . $ 9.95 

PRACTICE PROBLEMS IN NUMBER 

SYSTEMS, LOGIC & BOOLEAN ALGEBRA $11 .95 . ... .. .... $ 7.95 

INSIDE YOUR COMPUTER . . .. . . .. . . ... . . .. $12.97 . .... . .. .. $ 6.95 

TRS-80 DATA FILES ... . . . . .. ... .. .. . .. . . . .$12.97 .. . . . ... . . $ 3.00 

THE WORLD CONNECTION .. .. .. . .. ... . . . .$ 9.95 . . . . ...... $ 6.95 

IBM PC FOR KIDS FROM 6 TO 60 ... . . •... .$15.95 .... ..... . $10.95 

ANNOTATED BASIC VOL. I .... .............$12.97 . ... . ..... $ 3.00 

ANNOTATED BASIC VOL. II . ........ . . .. ....$12.97 .......... $ 3.00 

THE REST OF 80 ...... .. . .... . ... . . . . .... $ 9.97 ......... . $ 5.95 


BOOK QUANTITY SPECIALS 
This special only applies to the titles featured above. 


Please add an additional $2.00 to our normal shipping. 

BUY ANY FIVE BOOKS FOR $30.00 

BUY ANY TEN BOOKS FOR $50.00 


TWO NEW 

POWER READING 
4~ star rated by 80 MICRO 
More than Speed Reading 
by LSR Associates **** ,._ 
A great program for teachers, students and any
one else who would fiJce to greatly increase their 
reading speed and comprehei1$l0n. ThlS program 
automatically adjusts to individual abillties and 
It's better than taking outside speed reading 
courses. Power reading monitors your reading 
as you progress and will adjust speed. It prints 
reports to the screen or printer. Sucwssfully 
tested on grades 7-Adult. This program IS 
shipped with a general reading courseware d'is
kette packed full of stories. An additional " In
vestment" courseware diskette IS available. Mod 
Ill version runs in the 414P/4D. 
Power Reading specify Mod Ill or 
MS-DOS • , .•......• , ...••. 64.50 
Additional eouurseware diskette 

. . .. . ........ • •.••.•.•... 16.50 


RELEASES 

MASK MAKER 
A Screen design and 
development system 
by Strachan Holdings LTD. 

Now design your own graphic or data input 
screens in the native Mod 4/4P/4D mode. ff you 
are writing programs in either BASIC or Assam-
bier, let Mask Malcer save you hours of develop
ment time. You can design arr/ CUS1om screen to 
your specifications and layout for merging into 
your programs. Mask Maker will automatically 
write to code and generate soveraJ different output 
fofmats In Assembler or BASIC to enhance your 
program design. Mask Maker runs under lRs. 
DOS 6.2. It is a valuable programmers tool priced 
very reasonably, Mask Maker received a 4 star 
review in 80 MICRO, June 1986. The manual has 
been totally rewritten since the review. 
Mask M•ker Mod 4 . . . . ONLY 39.95 

Powersott does it again with a rollection of 16 of 
lhe mos1 popular LOOS TOOLBOX utifrties repub
lished 10< TRSOOS 6 running on lhe Model 4. Now 
enhance your MOD 4 TRSDOS wi1h this powe<tul 
set of utilities. Compleie wi1h delailed manual 

on hoW to use each utility 
pcogram to do lhe many things 

the TOOLBOX f0< LOOS 
was famous fo<. 

MODEL 4 

APPLICATIONS 
Macro Typing Tutor lnll/4 . ...... . .. 39.95 
ST-80 Ill: Tonninal, host and mln~BBS 

. .. .... .. ..... . .... 69.95 
Masterdirectory Mod Ill .. ..... .. ... 29.95 
Superdirec1ory Mod 11111 . .. . .. .. .. . 39.95 
Datagraph llllll4Max ....... .. .. 74.95 
Datagraph w/Pie Chart Option . .... 109.95 
The Basic Checkbook 11111 .... . .. .. 64.95 

PowerMall Plus 1/111/4 ...... 89.95 
Tex1 Merge for PowerMail .. .. 49.95 
Power Mall w/Text Merge ......... 119.95 
Inventory ControVICS Pro . . ... .. 89.95 
Ultratenn I/Ill . . . . 44.95 
Ultraterm 2.0 w/auto-logon 59.95 
Modem.SO 11111 . . ..... . . .......... 39.95 
Modem.SO 414P . . . ..... .... ~.95 

SPS Statistical Analysis Mod 1 . . .. 150.00 
SPS as above for Mod ff! inquire 

You too can be a sysop. Run your own 
BBS and open up your computer to the 
outside world. .... 
Imagine a real time electronic massage 
cenler in your own home. 

COMPLETE SYSTEMS 

BB~ MOD I or Ill (lor tioppes) . ... $ 74.95 

INFOEX~O' I O'lll (wil 1\11onhod6ol<) ... . ...... s 99.95 

FAST-80 lor llltf Model 4/PIO . . ... . .. $ 74.95 

BBS-PC IBM or Compatibles . .. .. .. . $250.00 


C3JJ tor additional details 


Just 
Reduced

DOSTAMER 
8y the Babbage Palch 

DoOlnmer Mod 4/ 4Pl 4D NOWI g~~;.;,;.;, ;,;; 100°2:: S49.95 

You have heard of DOS manager type pro
grams in the MS-DOS wo~d. Now the Mod 
4 has one too. Raled 416 stars by 80 M~ 
CRO, tt has 10 full user menu screens to 
customize your DOS. Help menus are in
cluded and now, for a first, you can com
ment all your directory entries. Ta!)'Untag 
all files fo< mass copy/kill etc. Over 200 user 
defined keys. We highly recommend this 
outstanding software package. Specify Mod 
4/4P/4D or MS-DOS. 

#1 FUNNY FACE••••A graphic pro
gram that lets you construct over 
1,000,000 faces. Also play the police 
lin&-up. 
#2 MATCH.. . •A graphics matching 
game like the popular TV game 
"Concenlration." 
#3 REPEAT AFTER ME. .. . 
Emulate the popular game "Simon." 

SUPERDIRECTORY 
Index all of your diskettes and disk files 
with SUPERDIRECTORY. This unique 
program wiff read all of your disk fifos, 
generate a master library sorted by fife 

~~~iaf! ~~~n;~~i!~~ou~i~~=r~ 
dex can be sent to !he printer or brought 
to the screen. We even include an editor 
so you can add one line of comments 
to each file In the library. While SU· 
PERDIRECTORY runs on the Model I 
or Ill (4/4P/4D In the MOD Ill mode), It 
will road and index Modal 4 diskettes 
while in tho Model Ill mode. When or
dering, Model I or Model ff! must be 
specified. Also, please infonn us if you 
are going to run tt on the Model 4P as 
an additional fife is needed. Retail 
S49.95 SAVE 20% NOW $39.95 

VARKEEP 
Can saw ~ k> be passed to OChef' basic pro-
grams. allaws basic P«>Qram chairing. cont3iro a 00.. 
So IOade< program ..t>Ch deleles 001 to pr~ 
addrtioMI metT10fY ~. OCQ.Jpies 720 bytes of u::;cr 

ram 
Seroonpacker Pl us 
Allows dra"Nongs to be created by moving a cursor 
around the s:creen. provides a l10frool typewrite.
mode which produces upper· ano IOwercase ieuers, 
producee larger letters. nine aetters per Une. five fines 
per screen. 
Mod I 0< Mod Ill. <;pc<:ily. 

~oouon-· 214-680-8268 
Monday · Friday t 0 :00 to 8:00 CST 

0 Saturday t 0 :00 to 5:00 • Clo sed Wedne sdays 

Send Cash, Check or Money Order. Please add $3.00 for UPS Shipping 
or $5.00 For US Postage & Insurance. COO's send an ad<frtional $3.00 COO fee. 

All COD's will require cash or certified upon delivery. 
Foreign orders are welcome. Alf shipping charges assumed by purchaser. 

When ordering by mall, please specify computer and model number. 
Phone Your Order In Today Or Mail To: 

DISKCOUNT DATA, 2701-C WEST 15th, SUITE 612, PLANO, TX 70075 

• and GSA] Cheerfully Accepted 

http:Modem.SO
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I I 
Thank you fot reading our Newsflash! We appreciate your support and will I 
strive to continue to provide quality products and super support at a fair I 
price. Write for our free catalog. Visil us on our Compuserve™ Sig (PCS21 ). I 
../ The response to our new TRSCROSS utility llns been I 
ouWanding! This product is explained in detail in our ad elsewhere in I 
this issue, but for those that have a TRS-80, and now have a PC or I
compatible - do nDt miss 1his program! TRSCROSS allows you to read and Iconvert your double density TRS-80 diskettes directly in your PC! BASIC 
programs, Superscripsit™, and ScripsitTM files are transferred and converted I 
"on-the-Oy" in just one pass! (And no need to re-save files in ASCII!) We I 
have checked out our competition, and it takes MANY steps more than this. .. 
Also, the competition doesn't tell you that their conversion program is I
written in BASIC!! We couldn't believe it! Their conversion process is Ieasily up to 500% slower than TRSCROSS (or more), and features 
less automatic BASIC conversion. TRSCROSS is the best! Just put your I 
TRS-80 disk in your PC or compatible and read from or write directly to it! 
Moves files in either direction. IL's easy & fast! Don't settle for second best 
(especially at a higher price). TRSCROSS is what you really want. The 
ONLY conversion/transfer utility for the TRS-80 that runs on your PC. $89.95 

We still support the TRS-80! We carry many excellentproducts for 
it that you shoulcfknowabout. Below is a list ofwhat we can do... 

../ Super Utility+ (or Super Utility .4/4P) - This is the one. There is 
no other. This utility has been written up in every major magazine over the 
years as the very best set of tools you can purchase for your TRS-80. It 
recovers crashed disks, zaps, removes passwords, backs up "funny" disks, 
allows transferring of files from all kinds of other TRS-80 operating 
systems and much much more! 65 functions in all! FIVE Star review! $79.95 

../ Model 4 ToolBelt "The SUPER UTILITY for hard drive 
users" . Written by the same author, it allows easy recovery and access to 
your data, as well as many other SUPER ITTILITY type functions . Not 
protected. If using Mod III LOOS, order The LOOS ToolBox. Only $49.95 

../ PowerScript - A major enhancement to SCRIPSIT™ (Model 4, 
III, or I) . Allows complete control of your printer, as well as adding many 
new features to wha~ you already know about SCRIPS IT™. 5 Star review! $39.95 

../ BACK/REST · Our super fast "image transfer system'' for backing up 
your Mod I, III, or 4 hard drive. Tells you how many disks you will need 
ahead of time, and prompts you all the way on what to do. Allows complete 
restoration of entire drive, or on a file by file basis. 5 star review! Only $99.95 

../ PowerMAIL Plus - The very best mailing system available for the 
TRS-80 computer (and maybe even others). PowerMail is all machine 
language for FAST operation and sorts, which it will do up to 12 levels! 
Works on floppy or hard drives, and will handle a maximum of 92,000,000 
names if you have proper storage. June '85 80-MICRO - 4 star review. $99.95 

../ S11perCROSSIXT - This is similar to our new TRSCROSS program, 
exc~pt that it performs ALL the work on the · TRS-80. Besides reading and 
writing PC/MS-DOS it also reads/writes most popular CIPM formats. $99.95 
Also available - CONVERT BASIC (I/III to Mod 4 or MS-DOS) only $29.95 
Buy both and save $10! SupcrCross with CNVIlASIC only $119.95 

You must specify TRS-80 Model when ordering SuperCROSS or CNVBASIC. 
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structlons provided. l f you own a Model l or III 
disk system. you boot the Load 80 disk and 
transfer the rues to a TRSDOS system disk ac
cording to simple on-screen dlrectlons. If you 
own a Model 4, copy the Model 4 programs 
from the Load 80 disk to your TRSDOS 6.x 
disk using the COPY command. 

Not nil programs will run on your system. 
Some Model lil programs, for Instance, will 
run on the Model 4 In the Model III mode, but 
not In the Model 4 mode. You should check the 

ART DIRECTOR 
Anne Fleming 

PRODUCTION MANAGER 
Lynn Lag"""" 

AO/GRAPHICS PRODUCTION 
Deborah Brumfield 

GRAPHIC SERVICES MANACER 
Dennis Chrts1ensen 

1ANUFACTURING MANAGER 
Susan Cross 

TYPESETilNC SUPERVISOR 
Linda P. Canale 

~ 
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oad 80 gathers together selected pro
grams from thts tssue of 80 Micro and 

puts them on a magnetic medium for your 
convenience. It ts available on tape or disk, and 
runs on the Models I. ill, and 4. 

Load 80 programs are ready to run, and can 
save you hours of Ume typing ln and debug
glng listings. Load 80 also gives you access to 
Assembly-language programs If you don't 
have an editor/assembler. And. It helps you 
buUd a substantial software llbrary. 

Using Load 80 ts simple. If you own a tape 
system, load the Load 80 tape as per the In· 

' 

' 

Directory 


Directory Index 
Article: Designer Labels (p. 72) . 
System: Model 4, 64K RAM; 
ALDS editor/assembler 
(optional). 

W rite your own Index to re 
p lace the cryptic T RSDOS 
directory. 
Langu age: Assembly . 
Cassette filespec: INDEX. 
Disk filespecs: INDEX/SRC. 
INDEX/CMD. 

Base Changes 
Article: Call Me 10DD29 (p. 74). 
System: Models I , ill. and 4; 
32KRAM. 

A base-conversion program 
that converts to and from 
any base within the range of 2 
to 201. 
Language: Basic. 
Cassette filespec: B . 
Disk filespec: BASECHNG/BAS. 

TRSDOS Commands 
Article: The Next Step (p. 94). 
System: Model 4 . 64K RAM: 
Pro-Create 4.3a editor/assem
bier (optional). 

Keep up to 10 TRSDOS com
mands ln memory. 
Language: Assembly. 
Cassette filespec: CLEB. 
Disk filespecs: CLEB/ASM. 
CLEBMAC/ASM. CLEBDEF/ 

system requirements box that accompanies 
the article to find out what system configura-
Uon Individual programs require. 

If you have any quesuons about the pro
grams. call Keith Johnson at 603-924-9471 . 
Yearly subscr1pUons to Load 80 are $199.97 
for disk, or $99.97 for cassette. Individual load
crs arc available on disk for $21.47 or on cas
sette for Sl 1.47. Including postage. To place a 
subscription order. or to ask qucsUons about 
your subscrlptlon. please call us toll free at 1
800-343-0728 between 9 a.m . and 5 p.m . Or. 
you can wr1te to Load 80. 80 Pine St.. Peter-
borough. NH 03458. 

ASM. CLEBFN l/ASM, CLEB 
FN2/ASM. CLEBNST /ASM . 
CLEB/CMD. 

Checksum 
Article: How to Use 80 M icro 
Pr ogram Listings {p. 132). 
System: Models l. Ill. and 4: 
32KRAM. 

Use our checksum progr am t o 
check Ute accu racy of the B asic 
listings you type In. 
Language: Disk Basic. 
Cassette filespec: D. 
Disk filcspcc: CHECKSUM/BAS. 

Loe-Editor 
System: Models land III: 32K 
RAM. 

A program that finds errors 
for you. 
Language: Disk Basic. 
Cassette filespec: C. 
Disk filespec: LOCEDITR/BAS. 

Bonus Program 
System: Model 4, 64K RAM. 

A keyboard program that 
turns the Model 4's function 
keys Into ..stickey" shift and 
clear keys. 
Language: Assembly. 
Cassette filespec: None 
Disk filespecs: KEYS/J CL, 

STlCKEY/FL:f, STICKEY/KSM . 
README/TXT. 

BAS• Basic SRC. ASM =source code CMD. Fl.T. KSM •object code 

JCL:job.cont rol langu.age TXT .. ASCJJ textflle 
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Circle 91 on Reader Service card. DOTWRITER printed these on an Epson MX-80. 

DOTWRITER lets you create spec
tacular. eye-catching signs. invi

tations, letterheads, large sideways 
banners. catalogs, or even books. It is 
just what you need to turn your dot
matrix printer into a versatile typeset
ting machine. And it is available for 
your TRS-80 Model 4/4P (yes. in native 
mode), as well as for the Models I and 
III. 

D
WHAT IS DOTWlUTEB.? 

OTWRITER uses the "bit-image" 
graphics of your printer to pro

duce the kinds of stunning results 
shown inside the box. It is a full-func 
tion text printing program, so you can 
inter-mix different character sets, do 
centering, paragraphs. pagination, 
magnification, draw horizontal and 
vertical lines. reversals (black on 
white). and even print right-justified 
proportional text. 

DOTWRITER includes the printing 
program , complete documentat ion, 
and fourteen useful typefaces (60 to 90 
characters per typeface). We will in
clude the 170-page Letterset Reference 
summary at half-price ($10.00) with 
your order. 

To use DOTWRITER. just write your 
text with any popular 'PRS -80 Word 
Processor (such as Al'.l'..WRITE or 

SuperScripsit). add the necessary for

matting commands, 

and DOTWRITER 

will do the rest. 


36 more letter
s et disks are 
available separate
1y. Each has 3-12 
complete typefaces. 
The disks costs less 
than $25 each and 
you may purchase them at any time. 

I 

SIDEWAYS 

SPREADSHEETS 


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 turns spread
sheets sideways so that DOTWRITER 
can print them down the page instead 
of across . LONGVIEW comes with 
three additional fonts. 

EQUIPMENT 

BEQUIBEME:NTS 


DOTWRITER needs a TRS-80 I. III, 4 or 4P with 2 
disk drives and 48K of memory. Separate versions 
of DOTWRITER support EPSON MX-80 wi th Graf. 
trax, MX-100 w1th Graftrax-Plus. and FX. JX. RX; 
C.ITOH 851011550; MICROLINE 84-2 /92 /93: RADIO 
SHACK DMP 110-2100/CGP-220: GEMINI lOX i lSX 
and other STAR printers. 

We printed our samples on an Epson; sizes may 
vary on other prin ters. Many of the fonts shown 
above are ava ilable at extra cost. 

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

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

Please specify Printer and 

Compu ter 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) 24-7888, oper. 422 

Dept. C. Box 560. No. Hollywood. CA 91603 
(818) 764·3131 lnformallon and Same-Day Processing 

TERMS: VISA , MC . checks. COD. Please add S3.00 
shipping In U S . or Canada. Sales tax in 
CA. Mos! orders filled within one day. 



SIDE TRACKS I by Eric Maloney 

Tandy's New Bro d 


I usually don 't comment on new prod
ucts until I've had a chance to use 

them for a while. But then, Edgar Rice 
Burroughs wrote his Tarzan books with
out ever setting foot in Africa, so what 
the heck . 

The products are. of course, the com
puters Tandy introduced in New York 
July 30. The day was probably the most 
important for Tandy since it introduced 
the Model I in 1977, climaxing nearly 
U1ree years of struggle to regain its posi
tion in the microcomputer market. 

I've often been critlc-.al of Tandy's mar
keting strategies, but the company seems 
to have hit the mark this time. Though the 
three machines have a few peculiarities to 
ponder. they nicely fill out Tandy's MS
DOS line, with somelhlng for nearly ev
ery segment of the market: The 1000 EX 
for school and home use. the 1000 SX 
for serious home use and small busi
nesses. and the 3000 HL and 3000 HD 
for small-to-large businesses. 

The $1.199 l 000 SX will most likely be 
the bread-and-butter machine. It appears 
to be an improvement over the original 
1000, with two disk drives, a faster clock 
speed, two more slots, more memory, 
and MS-DOS 3.2. This is a straightfor
ward upgrade of a successful machine, 
with no real surprises in evidence; look 
for it to stimulate little excitement but 
clean up in the clone market. 

The$799 lOOOEXisabltpuzzling. The 
all-In-one design, similar to the Color 
Computer's, makes sense given the ma
c hine's targeted environment. Schools 
don 't like computers with lots of com
ponents begging to be stolen or dam
aged. But the system is no bargain com
pared to the SX. Once you upgrade the 
EX to match the SX in features, you've 
spent the same amount of money and 
have considerably less expandabil1ty. 

If you have no need for more than 
128K. won't run software that requires 
the direct-memory access (DMAJ chip. 
and don't care about a second drive, the 
EX might be adequate, but most people 
will look more seriously at the SX. 

The 3000 HL offers another poser. 
Tandy is promoting the system as an 
IBM PC/XT compatible meant to replace 
the 1200, yet the machine has an 80286 
CPU. the same microprocessor used by 
the IBM PC/AT a nd Tandy 3000. De
pending on your perspective. the 3000 
HL could be either a supercharged XT or 
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a stripped-down AT. In any case, the sys
tem seems to fit snugly between the 
l 000 SX and the 3000. 

Who Are Those Guys? 
The response of the Industry has been 

as intriguing as the computers. Publica
tions, analysts, and software developers 
have taken a renewed Interest In Tandy. 
The company's reemergence from the 
black swamps of obsolescence is one of 
the few notable events in the microcom
puter marketplace in recent years. I'm 
reminded of that moment in Butch Cas
sidy and the Sundance Kid when Butch 
peers out at the bounty hunters who 
have been doggedly pursuing them for 
days and asks, bewildered, " Who are 
those guys. anyway?" 

Of course, two major questions slill 
loom. First, are the machines any good? 
And second, will anyone buy them? 

I don't want to speculate on the quality 
of the hardware until we've had a chance 
to run the systems through their paces. 
(Overt plug for 80 Micro: Unlike some 
other magazines, we won't disguise a 
product preview as a review. Believe it or 
not, some publlcatlons will actually eval
uate a machine without having used it.) 

However, our experience is that.Tandy 
rarely sells bum hardware, especially 
when the hardware is a refined version 
of an old product. Furthermore, Tandy 
has demonstrated a willingness to listen 
to customer complaints and modify fu
ture versions of its products accordingly. 
Unless Tandy's engineers have done 
something Incredibly slupld , lhe new 
systems should meet expectations. 

The second question is simple to an

swer: Yes. T he SX will pick up where the 
original 1000 left off as Tandy's all-pur
pose clone. The EX should do fairly well 
in the schools. The HL should be a more
than-ad e q uate replacement for the 
1200, appealing to businesses that want 
a bit more than an 8088 machine offers. 

(The jury's s till out on whether Tandy 
can compete with IBM in the Fortune 
1000 arena , although they're purs uing 
that market aggressively.) 

Whatever problems Tandy might now 
face with its new entries, the company 
no longer has to field questions about 
whether it can regain !ls position In the 
marketpla ce . The comeback Is com
plete. The only Issue remaining to be re
solved is how much more of IBM's 
market share Tandy can chip offover the 
next year. I'm guessing a lot. 

In the m eantime, expect us to give all 
three computers a long, hard look. Our 
technical writers Dave Rowell and Ryan 
Davis-Wright flew to Fort Worth In Au
gust to take the machines apart, and 
their repor t will appear in December. 
We'll also give the computers thorough 
reviews in the coming months. 

The Model 4/1000? 
Eve ry o nce In a while a reader will 

write asking why no one has developed 
a Model 4 emulator board for the 1000. 
Our response has been that there isn't a 
market for such a product. 

But times have changed. The number 
of 1000s h as increased significantly. 
Furthermore, the number of Model 4 
owners who also have a 1000, or who are 
considering buying one. is substantial. 

Several third-party manufacturers 
have expressed an interest in developing 
a Model 4 board, and have gone so far as 
to say that such a board could be sold for 
under $100. At this price , a Model 4 em
ulator would probably sell In enough vol
ume to be a worthwhile venture. 

Of cours e, some people will wonder 
why on earth anyone would want to run 
TRSDOS-based software on an MS-DOS 
machine. But despite the fact that the 
venerable TRS-80 is well past its prime, 
it is served by a large base of good, 
proven software that many people are re
luctant to abandon. A Model 4 emulator 
would be a n inexpensive solution for 
these folks . letti ng them use their o ld 
software and data files while they move 
into the MS-DOS world.• 
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•our am.1 
WI• ove.your 

f new ·secret 
• Comprehensive Index (over 1,000 

references). 
• Works with all major DOS's on 

Mod.els I , ill, 4, 4P, and 4D. 

Unmatched customer 
support 

Perhaps the best reason f'or using All· 
write is the friendly, expert support 
available from Prosof't. We've sup
ported the TRS-80 since 1980 and 
have worked with computers since 
1962. 

Order Now, TOLL FREE 

1-BOfl-824-7888 
OPERmUR422 
For technical information and fastest 
shipping, call: (818) 7643131 

$199.95 

How to Order: 
Please specify computer (TRS·80 Model I, 
m, or 4, 48K. at least two disk drives), and 

• No upper limit on document size
Allwrite makes it easy f'or you to pro· chain chapters and disks together.
duce top-quality, nrof'essional letters • Switch between chained files in
and reports. Teachers can use it to six seconds, safely! 
generate multiple choice exams and • Include stock paragraphs when
answer keys. (Ask us for free instruc printing.
tions when ordering.) Your kids will • Never lose a f'ile! Skips bad sec
write better term papers and reports tors, reads the rest, shows you 
because Allwrite easily handles foot where lost text belongs.
notes, table of' contents, and indexes. 
That's why your whole family will 
love Allwrite! 

It's the premier word 
processor for the TRS-80 

"Allwrite is a professional system that 
sets a new standard in word process
ing. It's powerful and easy to learn 
and use...4-1/2 star rating."-80 Mi
cro, November, 1984. 

"With its speed, power, and compre· 
hensive features , Allwrite makes an 
impressive argument for keeping your 
TRS-80 instead of' buying into the 16
bit marketplace . . . check-rated Best 
Buy."-Consumer Guide, 1986 Com
puter Buying~Gw·de.__________, 

• 
• 

•• 
• 

Circle 30 on Reader Service card. 
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Portable Fantasies 
read Eric Maloney's July Side 

Tracks column with interest (Woof!. 
p. 8). Replacing the portable typewriter> 
with a computer/word processor/type
writer is the land of opportunity for lap
top makers. 

The market consists of the same peo
ple who have used portable typewriters 
for the last half-century or longer: stu
dents. writers. journalists, lawyers. and 
others who need to move their typewrit
ers around a lot. To serve such a market, 
the machine I foresee should have, as a 
minim um. the following things: a Jetter
quality printer (as do the $200-$300 
daisy-wheel typewriters); 256K expand
able memory; one 5 %-lnch drive and a sec
ond optional one: ROM-based software for 
communicaUons, filing. a spreadsheet. a 
calendar. Basic. and moderately sophls· 
ticated word processing: built-in parallel 
and serial ports: an optional modem: 
and full MS-DOS compatibility. 

Word processing Is among the most
used features of home and small-business 
computers and the portable typewriter 
has obviously seen long-term success. 
Why. given such facts, haven't computer 
manufacturers combined these features? 

Clark S. Spalsbury Jr. 
Grand Junction. CO 

Stardate 06.02.01 
Has anyone mentioned the fact that 

someone at Logical Systems must be a 
"Star Trek" fan? On cylinder zero. sector 
4 of the TRSDOS 06.02.00 to 06.02.0 l up
grade disk Is the message. "Shut her 
down. Scotty. she's sucking mud again!" 

A .M. Eckard 
Port Golden. NJ 

Feedback Feedback 
Why In Feedback Loop do you choose 

questions that probably apply to 2 .17 
(not percent) of your readers? 

Surely you could write oack to people 
with the answers. Must I endure reading 
why someone's modified Model I with 
Percom disks and the Joe Smith Expan
sion Interface Is having trouble printing 
a Greek letter on an Odaka printer while 
running some long-lost word processor? 

I'm not saying you never print inter
esting or helpful answers: I am suggest
ing there are rather few. 

Charles R. Hague 
Stockton. CA 
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Logical And Tricky 
Harry Bee's "Breaking Away" (July 

1986, p. 78) gives a fancy method of us
ing And to determine whether an integer 
is odd or even. but beware of the hidden 
hazards in his method. Using the per
cent symbol(%) automatically converts 
a noninteger entry to an Integer, but it 
must be between -32,768 and 32.767 or 
you'll get an "Overflow In 20" message. 

Even If you delete the % In lines 20 
and 30, you'll get an "Overflow in 30" 
message If integer input Isn't within the 
same limits. I'll use Harry's unfancy but 
accurate first program and delete the % . 

Robert B. Caldwell 
Sunnyvale, CA 

Smart Shopper 
Jeff Joseph's comment comparing the 

value ofa Tandy l 000 with that ofa Model 
4D ls misleading (July 1986. p. 12). 

Mr. Joseph bought a 4D for $839 
through an 80 Micro advertiser and 
claims an equivalently equipped 1000 
(with two drives. monochrome monitor, 
and RS-232 serial port) costs $1.450. 

It's misleading to compare the 40 dis
count price with the 1000 list price. An 
80 Micro advertiser lists a 1000 with a 
monochrome monitor for $759. A good 
shopper can find an RS-232 serial port 

80 Micra's BBS is open 24 hours 
a day. It offers programs you can 
download, special-interest groups. 
and a classified section. You can 
reach the board at 603-924-6985: 
UART settings are 30011 .200 
baud. 8-blt words, l stop bit, no 
parity. 

for $27 and an extra disk drive for $79. 
bringing the discount price for the 1000 
to $865. 

If you add 64K to the 4D (the 1000 has 
128K) and CP/M Plus. which Mr. Joseph 
claims is its "greatest asset,'' the 4D's 
discount pr ice goes up to $1.031. 

Ronald P. DiVecchia 
Watertown. MA 

Conflicting CP/M Prognoses 
Ed Joyce Is right about CP/M's come· 

back ("CP/M Lives!" August 1986, 
p. 34). Since Radio Shack is pulling back 
support of its TRSDOS line, perhaps 80 
Micro and its readers will take a more 
serious look at CP/M. 

You'll do a service to your Model III 
and 4 readers-and lead them Into the 
future of 8-bit computing-by devoting 
the attention to CP/M that you have to 
TRSDOS. 

Bennett D. Shulman 
Lansing, MI 

Sure. CP/M has been around a Jong 
time, but so has the Model T Ford. 

CP/M software Is awkward, largely 
undocumented , and lacking the fine 
points that would make It a real contri· 
butlon to the art of programming today. 
I've seen nothing better than TRSDOS 
6.2. and that includes MS-DOS (Mess 
DOS). CP/M. and any other DOS that 
uses backward commands. 

William McMullan 
Bastrop, LA 

Disagreeing on MS-DOS 
Regarding Raul Crudele's July 1986 

letter (" MS-DOS Haters Unite!" p . 12): I 
"graduated" from DOSPLUS to MS-DOS 
on my Tan dy 1000 and was at first sad· 
dened by the Joss of several familiar and 
well-liked commands. At the same time. 
I find that the larger memory and the 
base of pu blic -domain and shareware 
software more than make up for the loss. 
I've found no feature that isn't available 
via some external or resident utility. 

At least MS-DOS Isn 't AppleDOS. 

Barry Erick 
Dallas, PA 

Send your correspondence to Input. 
80 Micro, 80 Pine St .. Peterborough. 
NH 03458. We reserve the right to edit 
letters. 

http:06.02.00
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TRANSFER ANY MOD I/ID/4 FILE 

CONVERT BASIC PROGRAMS 


for use ·on the 

IBM PC, XT, AT and all compatibles 


Conv3toPC V2 0 "Convert Mod I/III to PC package." $139.95 Includes Hypercross Mod I/III to TRANSFER any Mod 
• 	 I/Ill file or BASIC program to a PC/ MS-DOS Diskette, and Cnv3toPC.BAS to CONVERT 95% or 

more of each transferred BASIC program to PC BASIC syntax. Mod I's need a " disk doubler" to run 
Hypercross. 

Conv4toPC Vl 0 "Convert Mod 4 to PC package." $139.95 Includes Hypercross Mod 4 to TRANSFER any Mod 4 file or 
0 BASIC program to a PC/ MS-DOS Diskette, and Cnv4toPC.BAS to CONVERT 95% or more of 

each transferred BASIC program to PC BASIC syntax. 

Our customers say we're the best! 

" .• Conv3toPC is one ofthe best packages 

I have ever used. It has saved me months of work! ' ' 


Montevallo, AL 

" .• Conv4toPC is the best conversion package 
I ever used. Very little re-write required. '' 

Plaistow, NH 

Important note: Every converted BASIC program will require some user 
editing (the 5o/o or less) before it will run on a PC. To facilitate such 
revisions, every keyword that may need manual attention is flagged and 
our user guides explain why and what needs to be done. For most pro
grams, a casual knowledge of BASIC is sufficient to make the changes. 
However, if a BASIC program contains machine language, it will be 
extremely difficult for the average user to handle some of the necessary 
manual revisions! 

Please feel free to call us if you have any questions or doubts about 
whether these packages are right for you . We will candidly answer all 
your questions and send you our free demo disk ($2.00 for S/ H). Or, 
order either package; read through the entire user guide for complete 
details; then, if you decide it doesn't suit your needs, return it for a full 
refund-less a $10.00 restocking fee. Refunds will NOT be granted if 
the sealed bag containing the program diskettes has been opened! 

ITTHER EMSI SOFTWARE 

Conv3toPC V2.0 (Complete) $139.95 
Cnv3toPC.BAS (No Hypercross) $99.95 
Conv4toPC Vl.O (Complete) $139.95 
Cnv4toPC.BAS (No Hypercross) $99.95 
H\'PERCROSS MOD I/lli $49.95 
HYPERCROSS MOD 4 $49.95 
CROSS REFERENCE $24.95 
For PC BASIC programs. Referenced variables, 
line #s, keywords. 
FASTSORT $24.95 
Machine language SORT callable from PC BA
SIC. Excellent replacement for Mod III CMD 
" O" command. 
ISAM ROUTINES $64.95 
Use these routines in PC BASIC programs. Pro
vides keyed access to random files & all file maint. 
PEEKs 'N POKES $39.95 
Utilities for PC BASIC programmers. Call for 
details, or sec Oct. 86 review in 80 Micro . 
INSIDE TRACK $59.95 
More utilities fo r PC BASIC programmers. Call 
fo r details, or see Oct. 86 review in 80 Micro. 
EZ BASIC WINDOWS $34.95 
Add windows to your PC BASIC programs fo r 
that professional touch. No royalties! Fea 
tures-Save, Restore, Clear, Scroll Up/ Down, 
Erase End of Line/ Screen, etc. 

MACH2 NEW!! $69.95 
A tool chest of routines that do for PC BASIC 
what Rosenfelder's fantastic BASIC FASTER 
AND BEITER did for Mod III BASIC. 
QuickBASIC V2.0 $79.95 
Compile PC BASIC programs for speed and en
hanced functions . 
RAMDISK $44.95 
Create supcrfast pseudo disk drive (eg. 90K 
RAM drive C: and still have 60K for BASIC on 
a 256K PC). 
NORTON UTILITIES V3.1 $69.95 
Industry standard for directory & file recovery. 
Also, modify file attributes, search/sort direc
tories etc, etc. 
FASTBACK $129.95 
Performs 10 Meg hard disk backup on floppies 
in 8 minutes! 
DoublcDOS $44.95 
Load, run, toggle between two programs 
concurrently. 
DISK OPTIMIZER $44.95 
Improves hard disk performance by consolidat
ing files. 

800-922-0786 
(NJ resldenlS 201-379-5982) 

TWIN Spreadsheet $109.95 
Lotus l-2-3 (TM) Clone with better graphics for 
a fraction of the cost. 
TAS-Plus $68.95 
Relational PC Data Base plus 4th Generation 
Language, Screen Painter, Program Generator, 
Report Writer, Source Code Editor, AND Run
time Compiler. A real bargin!I 
PROGRAMMING LANGUAGES $39.95 
Become proficient in other popular PC lan
guages: Utah COBOL, FORTRAN, PASCAL 
or PILOT. Also Utah EDIT (a full screen editor). 
$39.95 each. 
FRACTION CALCULU'OR $24.95 
Solve mixed number arithmetic problems on your 
PC. Exact common fraction answers without dec
imals. Instruction mode great for·children. 
WGIC and DEDUCTION $24.95 
Full color Mastermind game for the PC to chal
lenge any age. Play 1- 5 columns, 2-5 colors, di
rect or indirect hints. Have fun while improving 
your powers of deductive reasoning. Requires 
color monitor/ adapter. 

Prices subject to change without notice. 

EDUCATIONAL MICRO SYSTEMS, INC. 
PO Box 471, Chester, New Jersey 07930 II 

EMSI direct order terms: VISA, Mastercard, MO, check or COD. Add $3 .00 shipping/handling. Add $1.90 for COD. 

Foreign or first class, add first class postage (package wt. 2Y. lbs.). NJ residents add 6o/o sales tax . 




FEEDBACK WOP I by Mercedes Silver 

Send your questions or problems 
dealing with any a rea of Tandy/Radio 
Shack microcomputing to Feedback 
Loop. 80 Micro. 80 Pi.ne St., Peterbor
ough. NH 03458. Please include a self
add r essed . stamped enve lop e and 
phone number . 

No Electric Pencil 
For the Model 4 
0: Has Electric Pencil ever been modi
fied for the Model 4 operating in Model 4 
mode? (Richard Robertson, Chauta u
qua. NY) 

A: As best we can determine. there is 
no Electric Penctl for t he Model 4. nor are 
there pla ns to develop one. T here is an 
MS-DOS vers ion . h ow e ver. for which 
Discount Da ta is working on a n upda te. 

Getting Organized 
0: I recentl y read about a prngram 
called Diske tte Manager from Lassen 
S oftwa re Inc . th a t produces a cata log 
cons is ting of disk-directory information 
a nd user commen ts. It a lso prints labels 
for each disk (with commen ts) and !e ls 
you cross-reference the cata log. I need a 
program like this lo organize m y disks. 
Where can I find one? (Steven Sanders. 
Concord. CA) 

A: While we ha ven't heard of Dis kette 
Manage r. we do know of the Mode l 4 
TRScat ($39 .95) from SOTA Computing 
Systems Ltd . (21 3-1080 Broughton S t .. 
Va ncouver. Britis h Columbia VG6 2A8). 
For Model I/m users, there 's Masterdl
rectory ($29.95) and Supe rdirectory 
($39 .95). available from Discount Da ta 
(2701 -C West 15th St., Suite 61 2. Plano, 
TX 75075. 214-680-8268). F'or MS-DOS 
us<:! rs , Dlskcat-5 ($69) is available from 
Ford Software (4845 Willowbend. Hous
ton. TX 77035 . 71 3-721-5205) . 

Also. Da vid Ku zmins ki offers a dis k 
manage1· in an August 1986 80 Micro ar
tic le (''Good Filekeeping ... p . 60) , a nd 
Jacques Robitaille's "Designer Labels" in 
this issue provides a program tha t gives 
you a commented directory (p. 72). 

Just His Type 
0: I have Model III and 4 SuperScrlpsi t 
and a DMP-200 printer. and I'd like to 
take advanta ge of the many type s tyles 
(large letters , for example). Is there a ny 
Informa tion you can su pply me? (Wil
liam F. McDermott. Bla i rstown. NJ) 

A: SuperScripsit isn 't set up for the ex
panded and condensed printing modes, 

bul you can program a pl"inter code to 
support them. 

From the initial SuperScripsit m enu. 
select S for the system setup u tility. From 
that m enu. select C at the "Enter printer 
codes" prompt. Use the down and up ar
rows to position the cursor at the line of 
lhe d esire d s pec ia l code, digits zero 
through 9 . or press the enter key and use 
the a rrows for the special code symbols. 
Leave the units column at zero so as not 
to advance the printer head . In the se
quence column, type 27.14. This sends 
an escape character and the value 14 to 
the printer when the s pecial code is en
countered In a document. Now press en
ter until you get th e setup m enu . a nd 
press break to go to the main m enu . 

At the place in text where you wa n t 
the expanded type to begin, press the 
clear key (this causes the program to dis
play a copyright symbol and enter th e 
View mode) and then type your prede
fined special symbol. When the printer 
routine encounters this sequence. It out
puts th e proper expansion codes to the 
printer. You must also program another 
special code to turn the expansion off. 

Bionic Model III 
0: Where mus l I turn lo obtain a new 
lrnyboard for m y Model 111? (John Hayes. 
Tappaha nnock . VA) 

A: The Radio Shack Na tional Parts Di
vis ion (8 17-870-5662) sells Model III key
boards . A ne w vers ion costs $ 81 .68 . 
while an older version Is $59.63. 

Please Explain 
0: I run a Model Ill with TRSDOS 1.3 
and use random-access files often . The 
manual's descriptions of EOF (end-of-file 
sector), LOC (ge l c urrent record num
ber). and LOF (get end-of-file record 

number) are bolh briefand poor. 
Is there any good literature on ra ndom 

access? Also. if the file length is short
ened (the records eliminated and consol
ida ted) , cai1 the LOF number be changed 
by the program? (Jack Spencer, Red
lands. CAJ 

A: Basic D isk IIO Faster and Better & 
Other Mysteries , by Lewis Rosenfelder, 
is a good book containing programming 
tips and techniques for s toring and re
trieving da ta from disk. It's published by 
!JG Inc. Look in 80 Micro ads fo r com 
panies tha t sell it. 

Regardi ng your second question : For a 
file to be physically shortened, a new file 
mus t be written. and the new file's LOF 
will be accurate. 

Stubborn Juki 
0 : I own a Model 4 and a Juki Model 
6100 dais y-wheel printer that doesn ' t 
recognize spaces and other expressed 
configura tio ns in SuperS crips it. The 
printer m a nua l s tates that a n y Juki 
dealer will have the required program for 
Interfacing the Model 4, but recently I 
was informed otherwise. Can you help 
m e find th e r ig ht driv e r progra m ? 
(Charles K. Short. Seattle. WJ\J 

A: ALPS (150 2 County Roa d 25 . Wood
land Park, CO 80866, 800-232-2577) has 
drivers for SuperScripsit and more than 
200 printe r ty pes , including the Juki 
6100 printer. 

111/4 2-and-1 
Q: I wan l to connect a two-drive Model 
III and a two-drive Model 4D to one hard
d is k d rive . The hard drive is a Tandy 
15MB unit with a Model III hookup . I 
won 't be operating the computers simul· 
taneously. (Grady F. Glass. Yoakum, TX) 

A: The Bi-Tech Multiplexer (BJ-Tech En
terprises Inc.. 10 Carlough Road . Bohe· 
mla, NY 1171 6. 516-567-8155) lets you 
access a hard disl{ from up to four com
puters ofdifferent types . 

SuperScripsit Converted 
Q: How can I convert several-hundred 
text pa ges wri tte n in Mode l III Super
Scripsit to a format that can be read by an 
IBM PC or a Wang word processor? (Ger
ard C. O'Connell, Phoenix, AZ) 

A: Save the SuperScripsit text in ASCil 
by using the ASCII option. You can then 
transfer th e fil es v ia a modem or with 
PowerSoft's SuperCross (17060 Dallas 
Parkway. Suite 114. Dallas. TX 75248. 
214-733-4475) orHypersoft's HyperCross 
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The ALPHA SPEECH SYNTHESIZE 
Outstanding performance and value for only: $ 95*Th is is your chance to experience the p9wer and pleasure that speech 
adds to your TRS-80. If you could read the thousands of testimonials we 
have rece ived you wou Id be convi need. Instead, our unconditional 1 5-day 

Thou sands sold at $75.90 
' When pu rchased wit h tex t 

money back guarantee fully protects you. 
Watch your friends faces when your TRS-80 starts talking. 

1 • 

to speech software. 
_,.____________________________________________...;;........ 

TALKER ·4.0· •• ,,,... I' 

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

Small Print: Hardware Power supply, speaker and manual included. Model I unit plugs in to keyboard 
or expansion interface 40 pin bus. Model lll ,4.4P uni t pl ugs into 50 pin VO bus. Model 4P needs short 50 pin 
extension cable $14.95. Use our "Y cable" (see next page) if your bus is already used. Softwa re Works wi th 
all DOSes (not CPM), is 6.2 K long. and relocates itself to the top of available memory.Manual available fo r$5. 

~ , ' .. ' • . .... ... .. ;i.~·•r .,,..~ '""" 

Dr. SIGlrfUND" · · · PERSONALITY TEST 
Artificial lntelligenceatwork! By Dr. James E. Hord, Jr. for 

T. LKING · 
WORD PROCESSOR 

If you want to show off your your ' ultimate entertainment. By George McCoy of Rehab 
computer, run "Dr. SIGMUND" This elaborate personality test Research. The Alpha Speech 
and see their expressions as will amaze you, and puzzle your Synthesizer was chosen for this 
you r TRS-80 has an intelligent friends. Besides talking to you, functional word processor with 
conversation with you. Even it will print a painfully accurate full speech capability. A perfect 
you will be impressed! report. example of computer speech. 

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

SPECl4L: ALL THREE FO~ O~LY $59.95 .._,, 

I , [ 1. ·.I ,... ·• 

I lo. 4 
1 
1 .. 

· N·EWCl/(f)CK ·• ' ~ . Model I $39.95 
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 off. The backup li thium battery (included) wil l last for over 2 years. 
Software on tape or disk, please speci fy. Use "TIMESET" once to set the c lock. Use 
"SETCLK" to set you r computer's internal clock(at power up) or use "TSTRING" so that the 
''. TIME$" funct ion reads the Newclock. 
Connection: Model I: plugs into the keyboard or expansion interface. Model 111,4,4P: plugs into the 50-pin 1/ 0 
bus. 4 P needs short 50-pin extension cable $1 4 .95 Compatible with all operating systems. 

Circle 17 on Reader Service card. 

800·221 ·0916 
Orders Only. NY& info call 

(718) 296-5916 
Hours: 9-5 Eastern Time 



FEEDBACK LOOP 


(P.O. Box 51155. Raleigh. NC 27609, 919· 
8474779). 

Buying Time 
0: The last date available In the Model 4 
TRSDOS 6.2 Date function Is December 
31. 1987. Whatshould I do after that? Will 
there be a patch to clear up the problem? 
(Ghislatn Bossuyt. Auelgem. Belgium) 

A: TRSDOS 6.3 will be available for $30 
to $40 by the end of 1986 and w1ll accept 
dates through 1999. Roberto Rcfinctti's 
June 1986 article ("Time on Your Side," 
p. 82) lets you set.any date in the Date 
fun ction from Basic. 

Identifying Marks 
Q: A graphics program I am using 
would run much faster if I installed an 
8087 coprocessor In my Tandy 1000. I'd 
like to buy one. but I understand that 
some 1000s don't have the proper socket, 
although the lOOOAs do. I bought my 
computer in December 1984. How do I 
tell If I have the right socket, and If there 
is none. what else can I do? (Tad Deffler, 
Mountain Lakes, NJ) 

A: If the model number is 25-lOOOA, 
your computer has the socket: if it's 25· 
1000. It has no socket. (The A suffix is 
the key.) 

Two manufacturers sell 8087 upgrade 
kits for socketless 1000s: Hard Drive 
Specialist (16208 Hickory Knoll , Hous· 
ton, TX 77059, 800-231-6671) and Trl
onlx 13563 #R Roosevelt St.. Carlsbad. 
CA 92008. 619434-4439). 

Space Depression 
Q: Is there a patch for Model 4 Basic 
that will swilch the default for CHR$(21) 
from space-compression codes to special 
characters? 

In programs for my old Model ill, I could 
POKE address 16420 with 1 and lock into 
special-character mode, but I haven't 
found a way to do this with the Model 4. 
(Larry Meehan, Bremerton, WA) 

A: For special characters In TRSDOS 
6.2 and 6.2.1. use: 

POKE 2964, PEEK(2964) OR 8 

To go back to space-compression char· 
acters, use: 

POKE 2964, PEEK(2964) AND 247 

These addresses may be different in 
other versions of TRSDOS. 

Secret Documents 
0: I've been doing a lot of low-level Z80 
Assembly-language programming for 
the Model III to reduce the number of 
limes lhe drive musl be accessed . Il 
seems that information on ROM and 
RAM addresses is hard to find. I need a 
copy of the source code for the Model III 
ROM and TRSDOS 1.3 (addresses 4000
5FFF hexadecimal [hex]). Also. I need in· 

formation on important RAM addresses 
and port assignments. (David Ander
son. Wichita. KS) 

A: Many of the best sources of such in· 
formation are out of print. An excellent 
source of DOS call routines is Hardin 
Brothers' Next Step column In the Au· 
gust 1984 80 Micro (A Handy Reference 
to DOS Addresses. p.171). which covers 
a variety of Model I and Ill DOSes. Radio 
Shack's LDOS Operating System Man
ual (catalog no. 26-2214) has a gold 
mine of DOS call addresses in its tech· 
nical section . fn addition. section 3 of the 
NEWDOS80 2.0 Disk Operating System 
Manual contains valuable addresses . 
Radio Shack's TRS-80 Model III Disk 
System Owner's Manual (catalog no. 
26-2111) contains numerous addresses 
in Its technical section. Another good 
source of infonnation is chapter 6 of Mi· 
chael J. Wagner's Machine Language 
Disk 110 & Other Mysteries published by 
IJG Inc. and available from Montezuma 
Micro (Redbird AJrport. Hangar #8, P.O. 
Box 32027. Dallas, TX 75232. 800-527
0347, $24). 

Model Ill port information and bit as
signments can be found In Radio 
Shack's TRS-80 Model III Technical Ref
erence Manual (catalog no. 26-2109) 
on pp. 15, 21-22, 45, and 58-60. There 
is also some valuable disk inpuUoutput 
(l/0) port information in lhe Wagner 
book mentioned above. 

Information on ROM addresses is get· 
Ung scarce. James Farvour's Microsoft 
Basic Decoded & Other Mystertes from 
!JG is available (also from Montezuma 
Micro), but it only covers the Model I. 
The best source I've seen is no longer in 
circulation: TRS-80 Mod III ROM Com
mented, published by Soft Sector Mar· 
keting. Another out-of-circulation 
source is volume I of The Book from In· 
siders Software Consultants. which cov· 
ers the math routines extensively. TRS
80 ROM Routines Documented, by Jack 
Decker, is available from The Alternate 
Source (704 N. Pennsylvania Ave .. Lan· 
sing, MI 48906-5319, 517-482-8270) . 
Howard W. Sams published Earles L. 
McCaul's TRS-80 Assembly Language 
Made Simple. which I've found to be an 
invaluable aid in using ROM calls to their 
fullest. Also, the December 1982 80 Mi
cro contains Mark D. Goodwin's article 
" Memory Map-Level II" (p. 298). Finally. 
chapter 12 of Radio Shack's TRS-80 
Model III Operation and Basic Language 
Reference Manual has a good list of use
ful ROM addresses. Chapters 5-10 of the 
manual feature RAM addresses for PEEKs 
andPOKEs. 

If you have a Model I memory map. 
you'll find that many of the more useful 
routines have the same addresses on the 
Model III. 

Humming to Itself 
I 

0: My Model III occasionally delivers a 
high-pitched h umming sound. Some· 
tln1es if I hi t the left s ide of the computer, 
the sound goes away. Do you know what 
the problem is and how to correct it? 
(Daniel E. Roth, Grass Valley, CA) 

A: The h u m is caused by a lead from a 
heavy insulated cable running from the 
flyback transformer to a plug in the left. 
rear side of your monitor. Sometimes an 
electric arc is produced from U1e lead to 
the glass: this creates a hissing or hum
ming noise. 

You can fix this by seating the lead 
firmly in the plug hole in the left-rear side 
of the tube. A word of caution: Make sure 
the compu ter has been off for several 
hours before attempting this modifica
tion. The flyback transformer can accu
mulate quite a static charge and won 't 
bleed It off even if you've unplugged the 
system: it s lowly dissipates instead. 

Unsafe Speeds 
Q: I am considering getting an 8MHz 
speedup s et for my Model 4. Will it no· 
ticeably increase speed, and Is it a dan
ger to the other parts of the computer? 
Will my Montezuma Micro CP/M and 
Tandy programs run faster. or will they 
all run at 8MHz? (Dirk Btlllet, Belgium) 

A: Alpha Technology Inc. (AlA Com· 
puter Divis ion. 1902 Highway AlA. In· 
dlan Harbour Beach. FL 32937. 305· 
773-2956) sells a plug-in speedup kit for 
the Models 4 and 4P ($49.95) that Jets 
your computer run at 5MHz. 

Scatronics (P.O. Box 4607-6202. ZA 
Borghare n , Holland) sells one for 
$129.99 that runs at four speeds (2. 4. 6, 
and 8MHz). ll is harder to install than the 
Alpha Technology kit. 

Montezuma Micro says there should 
be no problem running CP/M programs 
at 5 or 6 MHz. but 8MHz might cause 
some prob lems. I have no experience 
with such boards and don't know what 
other effects they might have. 

Printer Driver Found 
Q: I seem to be caught in the abyss of 
progress, and I hope you can help. I re· 
cently bought a Tandy DWP 220 printer 
to use with my Model I. SuperScripsit for 
the Model I has no driver for this printer. 

I've tried to use the driver from Model 
III SuperScripslt, but Its only response to 
the print command is "' Printer not 
ready." Radio Shack suggests using the 
DWP 410 printer driver. This appears to 
work fin e wi t h the 10· and 12-pitch 
mono·jusUfied documents, but it doesn't 
support the printer codes for bold and 
underlined type on the proportionally 
spaced prin t wheel. 

A similar problem was mentioned in a 

-
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•SHEILA wanted to set up a variety of experi
ments in her lab. With an A-BUS, the computer 
can watch the mice instead of Sheila. 

• HARRY has a model railroad layout that he 
wished to automate. Now his home computer controls 

The '1mazing A-BU 

What will Y..ou do with it? 


An A-BUS system w ith two motherboards. i 

A-BUS Adapters • 
IBM PC, XT, AT and compatib les. 

Uses one short slot. 

Tandy 1 ooo, 1200, 2000, 3000. 

Apple ii , ii+, li e. Uses any slot. 

TRS-80 Models 1 00, 200. Plugs into 

40 pin socket. (Adapter has another socket). 

TRS-80 Mod 3,4,4D. Flis 50 pin l/Obus. 

TRS-80 Model 4P. Includes extra cable. 

TRS·80 Model I. Plugs lnto40 pin 110 bus. 

Color Computers (Tandy). 


A-BUS Motherboard MB-120: S99 
Will accomodate five A-BUS cards. A sixth connector 
allows a second motherboard to be added to the first 
(with connecting cable CA-161...$12). Up to five 
motherboards can be joined this way to a single 
adapter. The motherboard is mounted on a sturdy 
aluminum frame with card guides. 
• A three foot cable connects the A-BUS Adapter 
Card to the first motherboard. CA-163.. .$29 
• If you use only one or two cards. the motherboard 
is not reQuired. One card will plug directly into the 
CA-163 cable. Cable for two cards: CA·162...$39 

Relay Card RE-140: s129/ 
8 industrial relays on board. Contacts are rated at 3 
amps. You can control up to 64 cards (5 12 relays) 
using several motherboards. Jumpers are used to 
simply select the card address. The card is easily 
controlled in BASIC with "OUT'' or " POKE". For 
example, OUT 1,0 tu ms all the relays off on card #1 . 
Eight LED's show which relays are on. 

Digital Input Card IN-141 : 549-' 
It's safP. and easy lo connect and read switches. 
keypads, thermostats, alarm loops, etc. The eight 
inputs can moni tor the presence of voltage or switch 
position. Simple INP or PEEK commands read the 
status (On or Off) of the.inputs. Each input is opt ically 
isolated for convenience and safety. 

Analog Input Card AD-142:$119 
With th is 8 bit, 8 channel AID converter, your comp
uter can read voltages, temperatures, pressures, 
light levels. etc. Take over 100 readings per second 
in BASIC (several thousand with machine language). 

AR-1 33...$69 
AR-133...$69 
AR·134...$49 

AR-135... $69 
AR-132...$49 
AR-137 ...$62 
AR-131 ... $39 
AR-138...$49 

the engines, gates, signals, etc. through the A-BUS. 
•BOB tests electrical fixtures as they leave the assembly 

line. He develops test equipment quickly with inexpen
sive, off-the-shelf, and easy to use A-BUS cards. 
Before they chose the A-BUS, they asked: 

-What if I change computers? Incredibly, th is is as 
simple as replacing the inexpensive adapter card. The A· 
BUS cards work with hundreds of different computers. 

-Whatabout my limited budget? Good news! The A·BUS 
is the most economical system for any computer, any
where. Also, you pay only for the functions you need. 

- I 'm not an engineer. Can I use the A-BUS? If you can 
wire a switch, you can use the A-BUS. Simple OUT and 
INP commands control everything. (Apple and Coco use 
POKE and PEEK). You' ll like the detailed user's manuals. 

·What would I need? Select the A·BUS cards, and slip 
them into a motherboard. Plug the adapter into your 
computer and connect them with a cable. 

-Can Jget the user's manuals? Yes, the complete set for 
all the A-BUS cards is available for only $1 0. Also, you are 
welcome to call our tech line about your application. 

Latest Develo pments 
Voice Synthesizer VS-153 
15 Bit Analog to Digital Converter AD-155 
Intelligent Stepper Motor Controller ST-154 
Dig ital to Analog Converter DA-147 
LCD Display (one and two line) LD-151 
Touch Tone"' Decoder 
Counter Timer 
24 Line TTL Input/Output 

~~.o:; .~~ 800221 ·0916 
lnlo and NYordano: (71 8 ) 29!1-!19111 
Technical info: (203) 8511·18011 
All linea open weekdayaQ to 5 NV time 

Circle 17 on Reader Service card. 

PH-145 
CT-154 
DT-148 

Add 13.00 per ord94' lor s hlppl"t· 

WI I CC.Dt YIN, MC. c n1ck1. 1111.0. 

C,Q,Q, edd l:t.00 U tN. 


NT 1'9• ldeftta •dd M ii• t9L 

Shipping 'o C1n1dt le U .00 

Ov1ru.aa., FPO. APO ldd 10.. 


It's simple to use, for example: OUT 1,3 selects 
channel #3, then A=IN P( 1) reads the voltage on that 
channel. Input range: O to 5.1 V. Resolut ion: 20mV. IA'~~ve.~~~~~~ 
Conversion time 120us. 

http:Ov1ru.aa


FEEDBACK LOOP 


Program Ltsttng. Patch/BAS. 

00100 PRINTER DRIVER TO BYPASS CONTROL CODES 
00110 FOR MODEL ll l NEWDOS/ 80 2.0 
00120 BY DAVID GOBEN . ALL MODIFICATIONS WELCOME 
00130 ORG OFFD0H 
00140 INIT LO HL, (4026U) ;GET PRINTER DRIVER 
00150 PUSH HL ;SAVE COPY OF DRIVER 
00160 LO DE,MAIN ;CHECK IF ALREADY THERE 
00170 AND A ; RESET CARRY 
00180 SBC HL,DE ;COMPUTE DIFFERENCE 
00190 POP HL ;GET DRIVER BACK 
00200 JR Z, EXIT ;SAM E, DO NOT INSTALL 
00 2 10 LO (DR I VER+l),H L 1ELSE SET UP NEW DRIVER 
00 220 EX DE,HL rNEW DRIVER TO HL 
00222 LO (40 26U),IJL 
00224 DEC HL 
00230 LO (4049H),HL 
00 2 40 EX I T JP 40 2DH ; EXIT TO DOS 
00250 ; NEW PRINTER DRIVER 
00260 MAIN LO A,C ;GET CHllRJ\CTER TO OUT 
00270 CP 20H ;CONTROL CODE? 
00280 JR NC,DRIVER ; NO 
00290 CP 0DB 
00300 .J.R Z ,DRlVER 
00310 CP 01\H 
00320 RET NZ 
00330 LO C, OOH 
00340 DRIVER JP $-S 
00350 END INIT 

February 1985 Reader Exchange letter 
(p. 29) regarding the DWP 210 and Model 
III SuperScripsit. Are there patches for us
ing the Model III driver on Mod e l I 
SuperScripsit? Does anyone have a driver 
for the DWP 220/Model I SupcrScripsit? 
(Dick Ka/we, Hollister. MO) 

A: Radio Shack has Issued a printer-sup
port upgrade (Printer Drivers for Super
Scripsit, catalog no. 700-2294) , which 
supports the DWP-220, but apparently no 
s upport for the Model I is forlhcoming. 

The patches In the Reader Exchange 
letter you m entioned work on the Model 
I version of the DWP410/CTL file. 

If you don't have a Model I patch pro
gra m . type in th e Program Listing and 
save it as Patch/BAS. To alter DWP410/ 
CTL for the DWP 210. m erge these lines 
to the patch program and run It: 

600 DATA DWP410/CTL 
610 DATA 00,13,0 1,0A 
620 DATA 00,33,0 I ,OE 
630 DATA 00,3D,Ol.OE 

If you own a copy of the upgrade and 
have a way to copy the DWP220/CTL file 
onto your Model I, merge the following 
lines to the patch program and run it: 

600 DATA DWP220/CTL 
610 DATA OO.CF.03.C3,5F,BB 
620 DATA 00,90,09,32,E8,37,C9,47.3A.E8. 

37.C9 
630 DATA 00.Fl.03.CD .63.BB 
640 DATA 03.B 1.03.32.EB.37 

Readers Respond 
ROM Images 

In the August 1986 Feedback Loop 
(p. 14), R.A. Basham asked for help In get
ting NEWDOS80, MULTIOOS, and OOS
PLUS to load the MODELA/IIl file and 
boot on his Model 4P. Don Singer (Scotts

; YES , CARRIAG E RETURN? 
;YES , USE IT 
; LINE n:ED? 

;NO , IGNORE CHARACTER 

; YES , CHANGE TO CR 

;GO TO DOS DR IVER 


End 

bluff, NE), a subscriber to the Northern 
Bytes newsletter, says NEWDOS80 so
lutions were covered In Vol. 5, No. 7, p. 
14. with corrections appearing in Vol. 6. 
No. 2, pp. 2-3; more solutions appeared 
in Vol. 6. No. 5. pp. 10- 11. with modifi
cations in Vol. 6 , No. 6, p . 16. OOSPLUS 
was covered in Vol. 6, No. l. p. 4, and In 
Vol. 6. No. 3 , p . 38. 

Mr. Basham can get these articles by 
writing to : Northern Bytes. c/o Jack 
Decker. 1804 W. 18th St.. Lot # 155 , 
Sault ~te. Marte. MI 49783. 

Da vid Goben (Story City, IA) writes 
that MULTIDOS and LOOS will boot up 
MODELA/IIl if you copy the MODELA/Ill 
program from a TRSDOS 6 disk (drive 
zero} to the MULTIDOS or LDOS disk 
(drive 1). Mode l III MULTIDOS and 
TRSDOS 6 will read each other. 

The boot ROM checks the boot sector 
for four items whenever It ls executed. 
First it checks to see if the first byte of 
the boot sector is X'OO' or X'FE' : if not. 
the test has failed and nothing happens. 
If the test succeeds. th e boot ROM 
checks for the sequence CD xx 00 (In 
which xx can be any hex byte value}. 
This sequence Is a call to a ROM address 
(normally the display address X '0033J. 
If It ls encountered, the boot ROM deter
mines that the disk is a Model III disk. It 
U1en picks up relative byte 2 of the boot 
sector, which tells it on which cylinder 
the directory resides. It also checks the 
data-address mark (DAM) for zero or 1, 
an important test since TRSDOS l .x 
(DAM 1) uses a sector-nan1ing scheme of 
1-18 (most DOSes, Including TRSDOS 
6 , use names zero through 17). 

With the DAM Information. the ROM 
scans the directory sectors for the 
MODEL% sequence, where % can be the 
lettersA-G. (A Is the default. but you can 

.• 

select U1e otl1ers by holding down the 
correspon ding keys during bootup.) 
When the sequence is found. it is loaded 
and run. The Model III ROM Image goes 
unloaded if any of these tests fails . 

Directory of Choice 
In the August 1986 Feedback Loop 

(p. 17), Ala in Guilloton asked for a patch 
to display the directory from Super
Scripsit while using LOOS. 

Ben R. Hunter (Howe, TX) writes tl1at 
he used the LOOS 5.1.4 file editor (FED) 
to change the disk dil'ecUy. 

You m u st change SCRl 7/CTL loca
tions 8BBC-8BBE, which currently con
tain 32 7 1 42 hex to 4F 06 00 hex . 
TRSDOS requires the logical drive num
ber to be loaded In location 4271 hex for 
a directory. while LDOS requires that 
the logical drive number be loaded in the 
C register. Set the B register to zero to 
direct output to the video display. 

The following patch allows the direc
tory function to work In SupcrScrips!t 
version 1.2.x : 

PATCH SCR 17/CTL (000.3C = D6 30 4F 06 OOJ 

The patch for Version 1.3 .x is: 

PATCH SCRl7/CTL (000,95 =4F 06 00) 

Stephen Lardieri (Atlantic Highlands, 
NJ) also sent in the above patches and 
added a few more you can use with FED. 
His first patch is cosmetic: It changes a 
line In the m e nu from .. < E > Exit to 
TRSDOS" to .. <E> Exit to LOOS." You 
have to change bytes X'69' to X'6E' In 
record X'0004 · by replacing the Asen 
equivalen t of the word "TRSOOS" with 
"LOOS" followed by two spaces. 

The second FED patch enables direc
tories ·of drives 4-7 . Change byte X'40' 
in record X '0002' to 38. and byte X'DA' 
in record X '0002' to 37. 

Here are additional patches that do the 
same thing. For version 1.2: 

PATCH SCR17/CTL (000,36 = 38) 
PATCH SCRI 7/CTL (DOO,DO = 37) 

For version 1.3: 

PATCH SCRI7/CTL (000,76 = 38) 
PATCH SCRl7/CTL (008.33 = 37) 

Taking Out the Garbage 
In the May 1986 Feedback Loop (p. 18). 

Ted C. Earle asked for a Trashma n-llke 
utility for Model III programs upgraded 
to Model 4 and MS-DOS Basic. 

Daniel Cristin! Writes that both MBasic 
(CP/M or MS-DOS) and GW-Basic (MS
DOS only) have their own garbage-col
lection fu nctJons. The MBasic and GW
Basic manuals contain a function called 
FRE(OJ that ls normally used to display 
cur1·ent availa ble m emory. An option to 
this fun c tion, FRE(" " ), returns the 
available memo1y after forcing garbage 
collection .• 
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Open Access II 
Comparison Chart 

Sm hon 
Framework 
Enable 
Sma rt 

INTRODUCING 
OPEN ACCESS®II™ 
FOR TANDY 1000- 1200-3000 

THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 

Open Access II is a Open Access 11 

new,super-program which combines an extremely 
can perform virtually every powerful relational data· 
managerial and business base and superior 
task you 'll ever need with spreadsheet with data 
performance and ease-of· communications,word 
use unheard of in the processing, 3-dimensional 
industry. graphics, and time 

management. Information is 
conveniently changed from 
module to module. 

Open Access ll 's 
Database features an 
effective and flexible report 
generator and user 
definable screens. . " "Programmer, " our new 
Database language, 
features simple interacting 
English-like commands 
to produce your customized 
applications. 

Open Access ll 's 
Spreadsheet offers aunique 
combination of business 
problem solving capabilities; 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
capabilities. 

Open Access 11 's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 
easily to produce reports, 
mail merge and graphic 
presentations. 

Come see us at Fall 
Comdex, West Hall 
Booth #W948 

Circ le 360 on Reader Service card. 

Open Access ll's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs.All of Open Access 
ll's modules work together 
and data is easily 
communicated to the rest of 
the world. 

BEST OF ALL, 
THE PRICE 

$595. ' U.S. Price 

The Open Access II super 
program is also available 
in the network version for 
Tandy 3000 users. Ask for 
details. Call 1(800) 
621·7490 or (619) 450·1526 
in California, or (800) 
521-3511 if outside Califor· 
niafor your nearest autho· 
rized dealer and expand 
your business base with 
Open Access II , the fully 
integrated business system. 
For Tandy 2000 users, 
Open Access I $395. 

SPI 

SOf1WAR£ l'RODUCTS INTERNATIONAL 

10240 Sorrento Valley Road 
San Diego,California 92121 
(619) 450·1526 
For Your Authorized Dealer 
In California 

(800) 621.-7490 

Outside California 

(800) 521-3511 

Oprll A«ftl b I tfill lfli:U llM.lfl1w ~ i;rl Sof1U IC PJ(loJlj(.b lllltffi.tlorwil,-. 

()pe.'!Ac:cusn1tall'~t1o.olSofhr..-tPn>:tutl1ll'lt«NtioNl,ltlC. 


Lolvs 1,).J .1nc1S~ frt 11'Qimt@d lrWmal\1~t!ltus~(a) 

F1Jl!Ywtrlls&ltadtrtW'kotAs/'l\Oft-lalt. 
[NtQlurt;h1mt1*'1.it. ol ThtSof!•.,t~. 

Sm.n lu ti~ollMOOtt,.,.Son•trt.11'1(. 
T11'Mfy t111tgl1l.rtd lrJdfltwtiOITafld,iCorf) 
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"Comguting ''With GEnie™ 

at night 	 I get more 

bit i1llo 	 byJes online 

my budget•••" 	 for less.'' 


$10.00 + per hour 


Most online information networks can 
drain your resources faster than you can say 
"Vampire. " Not with GEnie, the ~eneral 
&lectric )'ietwork for !nformation _&xchange. 
As part of the world's largest commercially 
available teleprocessing network of General 
Eleccric Information Services Company, 
GEnie won't bite into your budget. 
Evenings, weekends, holidays. 
Just SS per hour. 

With GEnie, you can make friend<;, 
schedule meetings, gather facts and figures, 
set up travel reservations, get the news, be 
entertained, even shop for a fraction ofwhat 
other information services charge. 
And you get a lot more for your money. 

With GEnie's Tandyt RoundTableT.11 
Special Interest Group you can discuss 
the latest in Tandy products and accessories; 
download hundreds of public domain soft
ware programs, and participate in exciting 
and informative online conferences. And, 
uploads are FREE on GEnie! 
There's more! 

Meet friends old and new with GEnie's 
Live Wire TM CB simulator or exchange 
messages with electronic mall service. 
Schedule a trip with the 011/ine travel 

Playmultiplayer and classic games in GEnie's 
Game Room. Get the latest in domestic and 
international computing news. All this and 
there's more to come. New services are being 
added each and every month! 

$5 per hour 

Only $18 to register! Save up to 60%! 
Check our the chart. Compare the savings 

for yourself.You'U find GEnic delivers all of 
your favorite services for an incomparnble 
price, at incomparahle savings. 

Com/are Services Pricing 

Save Trai'd & 
Sbopping 

S/Gs/Ustr
Groups 

Electro11ic 
Mail 

CB 
Simull1/ar Nf!WS Games 

Registralio11 
Fee 

Mo11tb/y 
Mi11imrm1 

No11prlme lime rares 
300 baud 1200 baud 

The Source x x x no x x S49.95 Sl0.00 SS.40 SI0.80 
CompuServe x x x x x x $39.95 none 56.00 .s 12 .50 
GEnie• x x x x x x $18.00 none $5.00 $5.00 
Raia and Sovin-s shown in cff«t 6186. Non-prime tlm.e applies .Uon.- Frl, (,pm-Bam local time, ""dn) Snl. , Sun., and nat 1 bolltla)'3. Subj«I IO scn.1/rx 

111.YJJIDbll/ty. AJditlonal rurcbarge applinfor 24()() baudtn'Vlcr. 

With services and savings like these, 
now you can get more bytes online without 
incurring blood-curdling costs. Get online 
with GEnie. Sign up today! 

Sign up from your keyboard today. 
4Easy Steps: 
1 . 	 Have: your Visa, MasterCard or 

checking account number ready. 
2 • 	 Set your modem for local echo 

(half duplex}--300 or 1200 baud. 
3. 	 Dial 1-800-638-8369. When 

connected, enter HHH 
4. 	 At the U# =prompt enter 

XJM11938,GEnie then RETURN. 

Enie·· 
Stay online longer, for less. 

INFORMATION 
SERVICES

• 
General Bectrlc Information Services Company, USA 

GEnic rato and scwiccs subject to change. Uploads arc free during non· 
primcllOUrsat 300 oi 1200baud Third·panyscrvietsolkrcd on GEnic

service. Fun and learning for the whole fam Need help or more information? No modem 
ily with Grolier's electronic encyclopedia. yet? We can help. Call 1-800-638-9636. rmy Include >dditional charges. 

t Tandy Is tJ registered trademark of Tandy Corporation. 

_._ .. 
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PULSE TRAIN 1by Ryan Davis-Wright 

Tandy Steps 

Into the Limelight 


ale at full power. a maxi·Tandyland 
mum-configured EX costs 

After months of specula alm ost the same as a mini
tion about its 1987 market m ally configured SX. 
ing plans. Tandy finally un· 
veiled five computers at a The Tandy 1000 SX (see 
July 30 press conference in Photo 2) is intended for the 
New York. Held at the ritzy m ains tream PC market. 
Waldorf-Astoria Hotel. the Ou tside , it looks like the old 
conference was a gala event Tan dy 1000, but Inside is 
attended by industry big another story. The original 
wigs (including Microsoft's 100 0 (an d lOOOA) came 
Bill Gates, Lotus·s Jim wit h one disk drive, three 
Manzi. Software Publish· slots. and no direct memory 
ing's Fred Gibbons, and Ash access (DMA) chip. To add 
ton-Tate 's Edward Esber) m emo ry in excess of the 
and more than 200 report· l 28 K Uiat came standard. 
ers, writers, and stockbrok yo had to install memory 
ers. As they say in the boa rds . The 1000 SX. on 
theater, everybody enjoys the other hand, comes with 
an opening In New York. 

All of Tandy's top brass 
attended, including John Roach. chief 
executive officer: Graham Beachum, 
vice president of computer merchandis
ing; Ron Stegall. senior vice president; 
Bernie Appel, Radio Shack president; 
and Ed Juge. director of market plan
ning. The contingent presented a slide 
show introducing the new company 
motto: "Tandy. ..Better Again." I'm not 
sure if this is better than "Clearly Supe
rior." but at least Bill Bixby isn't deliv
ering the punch line. . 

John Roach and the other spokesmen 
talked extensively about the value of 
Tandy computers in the marketplace. 
the company's efforts to sell to corpora
tions, the remodeling of its stores, em
ployee training, market segments, and 
so forth . The company gave the impres
sion of having its act together: based on 
the products I saw al lhe conference. 
there's real substance behind the image. 

Tandy's product announcements 
pleased just about everybody, including 
Color Computer users who finally got 
the upgrade they 've been hoping for
the Color Computer 3. The other four an
nouncements - the Tandy 1000 SX. the 
Tandy 1000 EX, the Ta ndy 3000 HL, 
and the Tandy 3000 HD-target MS· 
DOS users in both the high- and low-end 
categories. (See the Table for system 
configurations and prices.) 

Of the new computers, the one indus· 

Photo 1. The Tandy 1000 EX. 

try analysts will be watching most 
closely is the 1000 EX, a one-piece MS· 
DOS box aimed at the home and educa
tion markets (see Photo l) . Ron S tegall 
calls the 1000 EX Tandy's " Apple 
Killer." The standard configuration in
cludes the CPU, keyboard, disk drive, 
and 256K RAM. The computer has a 
speed-switchable 8088-2 microproces· 
sor, which runs ai: either 4.77 or 7.16 
megahertz (MHz)-50 percent faster 
than an IBM PC. Users can upgrade to 
640K, but not beyond, and the EX has 
no room for a second internal disk drive. 
The video on the EX (and on the SXl Is 
the same as that on the old 1000. but 
oddly enough, Tandy dropped the light
pen port (the SX sti ll has it. however). 

The 1000 EX is a limited computer. 
but it might be enough for the home and 
education markets. Schools will proba
bly love it. since it runs most PC soft
ware, comes in one piece. and has built· 
in video. Families, too, are likely to buy 
it, especially those that already have an 
MS-DOS computer at home. (Do parents 
really want Junior and Judy hacking 
away on their $1,500 PC? For $799 , 
many might consider the EX a practical 
investment.) 

The question with the 1000 EX is 
whether people will be put off by its lack 
ofexpansion capability. The price for the 
standard unit sounds good, but once you 
add the option~ needed to make it oper· 

two dis k drives, a built-in 
OMA ch ip (like an IBM PC), 

384K that you can upgrade to 640K on 
the motherboard . and five slots. all open. 
You can disable the video (which ls the 
same as that on the old 1000) and put in 
a graphics board, s uch as an IBM En
hanced Graphics Adapter (EGA). Like 
the EX, lhe SX can run at either 4.77 or 
7 .16MHz. 

The Tandy 3000 BL: Is it a super 'PC/ 
XT (as Tandy describes it) or a baby PC/ 
AT? The 3000 HL has features of both 
IBM machines and a price tag of only 
$1,699. 

What distingu ishes an AT? An 80286 
CPU? (The Tanrly 3000 HL can be s peed· 
switched between 4 and 8MHz.) A l.2· 
megabyte (MB) disk drive? (The HL has 
a 360K drive.) A m a,fortty of 16-blt slots? 
(The HL has th ree 16-bit slots and four 
8-bit slots.) Massive RAM? (The old 3000 
handles up to 12MB of RAM: the 3000 
HL handles only 4MB.) 

However you define power, the Tandy 
3000 I-IL is a lot of computer for the 
money and might well define the stan
dard for the n ext generation of 80286
based PCs. 

The Tandy 3000 HD is a higher-per
formance model o.f the old 3000. Tandy 
reduced the price from $2,499 to $2,099, 
which is only $400 more than the price 
of the 3000 HL. For $4,299 you can buy 
a 40MD version with a claimed access 
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Also n ew this year is thetime of 28 milliseconds 
Educational Software Cat(ms) . The 20MB version 
a log . which lists more than(with a slow, XT-type drive) 

is priced at $3.599. Tandy is 500 programs for schools 
pos itioning U1e 3000 HD as a n d educators. The g uide 
eiUler a powerful file server Includes programs for the 
or a Xenix m ac hine. with Models I. Ill. and 4 . th e 

Color Computer , and all ofUle HL as its little brotller. 
Tandy ' s MS-DOS com WheUler Ulis works will de

pend on how the market for pute rs . It also lists pro
grams that are compatiblelocal-area networks (LANsJ 

develops . So far. the market witll Network 4 and ViaNet. 
has consis tently lagged be The 1987 Tandy Com
hind industry projections. puter Catalog has a four
Tand y was ti ght-lippe d page Express Order Ha rd
a bou t fu ture LAN offerings ware section featuring 
(wa lch for somelhing nexl . p roduc ts for th e MS-DOS 
year) and admitted that c o mputers from manu
Vi a Ne t (fina lly b ei ng facturers such as AST Re
sh ipped) was not the an search , STB. Quadram, Tec

mar, KeyTronic, Westernswer for many companies. 
Xen ix hasn't found much 

of a following yet: Tandy's 
vers ion for the 3000 was supposed to 
have started shipping by S eptember. 
Though e ve rybody's talking about it. 
few people are using it. 

New versions of DeskMate come 
with the 1000 SX (DeskMate Ill and Ule 
1000 EX (Personal DeskMate). DeskMa te 
II runs faster Ulan Ule original version. fea
tures task-switching (you can drop out of 
DeskMate lo run a program, pop back, 
and pick up where you left ofO. and it is 
compa tible with ViaNet and Network 4 . 
The graphics-oriented Personal Desk
Matc resembles Microsoft Windows with 
pull-down menus, pop-up boxes. a cal
culator, notepad. calendar. phone direc
tory. and a simpk paint program. It also 
Includes the us ual DeskMate Text. Filer. 
Works heet. and Telecom applications. 

The introduction of MS-DOS 3.2 
(slandard with the 1000 SX and an op-

Photo 2 . The Tandy 1000 SX. 

tion for the 1000 EX) is welcome news. 
The new version retains the color graph
ics modes and sound voicings of MS
DOS 2 . 11 (referred to as .. the PCJr 
enhanceme nts" by Dr. Scott Cutle r. 
Tandy 's s enior director of software ). 
while providing better support for high
capacity hard-disk drives and 3Y,-inch 
driv es. The operating system is also 
compatible wiUl a number of network 
packages . Owners of MS-DOS 2.11 can 
upgrade for a nominal fee. 

The 55-page 1987 Tandy Computer 
Catalog lists a slew of peripherals for the 
new computers. Tandy also has a 1987 
Radio Shack Software Reference Guide. 
which lists more than 600 programs avail
able through the Express Order service. 
(Last year , Tandy combined Express Or
der Software and computer listings In one 
catalog-the 1986 Radio Shack Refer
ence and Tandy Computer Gulde.) 

Digital, PC Technologies, 
Orchid Technology, Ven

Tel. Trionix. and Omnitel. Among the 
products llsted are video. memory, ac
celerator . and multifunction boards: 
modems ; light pens; an 8087 adapler 
board: m icro-to-mainframe communi
cation links: keyboa rds : a nd tape back
up systems. 

After two years of observing users 
rush to use hard-dis k cards on their PCs, 
Tandy is offering a 20MB hard-dis k card 
for the 1000 SX (the ca rd also works 
with the Tandy 1200 a nd 3000 models.) 
Oddly enoug h , Tandy doesn't offer a 
hard-disk version of the 1000 SX. al
though H did wilh the 1000 HD. The 
company probably figures it can get 
away with offering a hard-dis k card tha t 
slides into an expansion slot. 

As an option for Ule 1000 EX. Tandy is 
offering an external 3 Y,-inch disk drive. In 
Ule future . Ule company will offer internal 
3 1/ 2 -inch d riv es as options for all ma-

Tandy 1000 EX; $799 
•Intel 8088-2 microproces_sor. 
speed-switchable between 
4.77 and 7.16MHz 
•MS-DOS 2 . 11. GW-Basic, Personal 
DeskMate 
•256K RAM (upgrade to 640K) 
•one 360K disk drive 
•connector for external 5 Y..-inch 
or 3 Y,-lnch disk drive 
•three modules open for PLUS 
m emo1-y ex pans ion . RS-232C. 
or Digl-Mouse 
•parallel-printer port 
• \(,-inch headphone jack 
•built-in monochrome and color 
graphics 

• RGBI color-monitor port 
•composite-video outlet 

Tandy 1000 SX: $1,199 
•Inte l 8088-2 mic roprocessor , 
speed-switchable between 4.77 and 
7 .16MHz 
• MS-DOS 3 .2, GW-Basic, DeskMate II 
• 384K RAM (upgrade to 640K 
on motllerboard) 
•two 360K disk drives 
• 11ve 10-inch slots 
• 8087 math-coprocessor socket 
•built-in monochrome and color 
graphics 
•parallel-printer port 
• lighl-pen port 

•composite video and audio 
•two joystick ports 
• RGBI color-monitor port 

Tandy 3000 HL; $1,699 
•Intel 80286 microprocessor, 
speed-switchable between 
4and 8MHz 
•512K RAM (upgrade to 640K 
on moU1erboard) 
•one 360 K disk drive 
•three 16-bi t (AT) slots 
•four 8-b it (XT) slots 
•parallel-printer port (uses Y, slot) 
• Ulree front-drive slots 
• 80287 m aUl-coprocessor socket 
•built-in real-time clock 

Table. Standard configurations for Tandy's new MS-DOS machines . 
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.. 
Circle 108 on Reader Service card. 

T S .-... 
The SECOND Generation of Disk/File Transfer J1 J 

·I'· 
. ' 

<is here 

lj '. 

I I l f', I' 

TRSCROSS will READ FROM and COPY TO the 
following TRS-80 double-density formats: 
TRSDOS 1.211.3, TRSDOS 6.2*, LDOS 5.1.4*, 
DOSPLUS 3.5, NEWDOS/80**, & MultiDOS*. 

DOS formats listed above flagged timedue to a difference in disk con
with • signify that earlier versions of troller and floppydrives. TANDY 
these DOS's are readable as well, but 1200 is OK. Large Superscripsit"' files 
one or more sectors maybe skipped (as well as other "special" data files 
due to aformat problem in that ver likePROFILE + "') would need to be 
sion of the DOS. One or more sectors converted to ASCII on aTRS-80 first 
mayalso be skipped on some before they would be of any use on a 
NewDOS/80 formats. (Disks that PC or compatible. 
were formatted with SUPER UTIL Hyou plan to retireyour TRS-80,
TIY + or SU4/4P do not, and have TRSCROSSis for you/ TRSCROSS 
never had this problem.) TRSDOS will allowa~ to your TRS-80 
6.02.01, or higher should not have this diskettes for ye.m after your TRS-80 
problem. DislCs formatted in any 80 isgone/
track format, anysingle density or 
mixed density (ModefI "boot" disks) 
are not supported. TRSCROSSis
TRSCROSS requires: PC or compati
ble computer, 128K and anormal ow shipping!
360KB (40 track drive) PC drive. 
Double-sided operation is fullysup Place your order 
ported, but NOT 80 track. Ifyou have TODAY!more than one disk drive, fixed drive, 
or RAM disk, operation will be much only smoother. TANDY 1000 requires extra 
memory card because of the required $89.95 .DMA chip that resides there. TANDY 
3000 is supported as long as you have AvailabJe cml,y 

from PowerScirta360KB drive to use for transferring, Plus $3 s!h (U.S.) or '51Canadian or $12/Foreign
rather than the hi-density drive. :\lnnail 
TANDY 2000 is not supported at this Texos Residents must add appropriate sales tax. 

0 Yes! Send me TRSCROSS"' 
Name: _ _ _ _ ____ _________ 

Address:_________________ 

City:_______________ 

State:-----==-~==--Zip: _____ 

Chg. Card (cirde one). • I VISA I Expires:___ 
Card #: _ _ _ _____ _________ 

Signature: _______ _________ 

17060 Dallas Pkwy., Suite 114 • Dallas, TX 75248 • {214) 733-4475 

TRSCROSS™ 
Copyright 1986 by Breeze/QSD, Inc. 


All rights reserved 


1 - Copy from TRS-80™ diskette 
2 - Copy to TRS-80™ diskette 
3 - Format TRS-80™ diskette 
4 - Purge TRS-80™ diskette 
5 - Display directory (PC or TRS-80™) 
6 - Exit 
Shown above is the Main Menu displayed when ruIU1ing TRSCROSS on your PC 
or compatible. 

., 

f-' 

.. 


Other features include converting 
BASIC programs or small Super

TRSCROSS runs on your PC, 
yet reads your TRS-80 dis

scripsif"'- "files on-the-fly"/ Forgetkettes! Copy files in either di about having to save your programs
rection! • Written completely or files in ASCII first , or running a 
in-house by our programmers separate conversion program before 
and 100% supported by transferring! TRSCROSS reads your 

tokenized BASIC Superscripsit filePowerSoft • program or Superscripsit file di
rectly off your TRS-80 disk and 

TRSCROSS Is as easy lo use performs the conversion all in ONE 
as It looks lo be! The program pass while being transferred directly 
is very straightforward, well to your PC or compatible com· 
thought out, and simple to operate. puterl. (Does not cover PEE .Ks, 
TRSCROSS has several "help" fea. POKEs, graphics, or machine lan
turcs built into the program to keep guage calls or subroutines.) 
operation as easy as possible. Just l'--------
pop in your TRS-80 disk to your PC TRSCROSS will even 
ana copy the files right to your PC 

FORMAT adata disk or hard disk. It couldn't ...
TRS-80 disk 

the PowerSoft binder is a typeset 
be any faster or easier/ Packed in 

right on your PC! ,, 
' ' instruction manual with In.cfex. All 

steps are detailed. Advanced fea
tures, for those that desire to use (Handy for those who use both ma
them , include executing menu op chines!) Former TRS-80 users who
tions right from DOS or from a no longer have their T'RS-80, but 
.BAT file or macro. This can really still have diskettes with valuable 
speed up transfers when similar op data. ..this is exactly what you've 
erations are performed frequently. been waiting for! Similar in concept 

to our SuperCROSS, but runs onTRSCROSS allows you to 
the PC rather than the TRS-80."TAG" all files to be moved in 

ONE pass! Wildcards are sup
ported to increase ease in copy
ing only selected files. .. 
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chines. for now. however. Tandy is wait
ing to see how the market develops. ,. 

Though the Tandy 2000 appears in 
the 1987 catalog, don't look for much 
further development. Bernie Appel said 
U1at the company "proba bly won 't be 
putting it back into production." Sounds 
like a Model 4 situation. 

Speaking ofthe Model 4. Tandy is allow
ing the Model 40 to s lowly twist in llie 
wind at $1.199. The 1987 catalog devotes 
only four pages to the computer; the 1986 
catalog devoted nine. At llie press confer
ence, Tandy executives said little about 
llie Model 4 except to praise its past per
formance and repeat its promise lo sup
port it. Market reports. however. indicate 
that the venerable Model 4 is getting 
creamed by the 1000 in sales. 

Tandy showed off its new 20MB 
5 Y.,- inch Internal Disk Cartridge System 
in a Tandy 3000 HL at llie press confer
ence. Iomega Corp .. the company that 
makes the Bernoulli Box, developed llie 
system, which Tandy is llie first mrulu
facturer to offer. Tandy is also offering 
the 20 + 20-Megabyte Disk Cartridge 
System. another Iomega product that 
features two 8-inch. 20MB cartridges. 

An enhanced keyboard is available 
for Tandy's 3000 models. The layout is 
similar to that of the IBM enhanced key
board introduced earlier this year for the 
PC/AT and PC/RT computers. Tandy's 
keyboard has 101 keys. a numeric key
pad, 12 programmable funclion keys 
across the top. clustered arrow keys, and 
light-emilling diode (LED) indicators . 
According to Roy Neese, a systems pro
gram mer with Tandy. both the en
hanced and standard versions of the 
3000 keyboard will be made available 
for the 1000 models in the near future . 
Users will have to route the keyboard 
U1rough a small interface box and pos
sibly use a device driver. 

Tandy is finally putting together a 
coherent printer line. In the past, the 
company seemed all too willing to throw 
somelliing on llie wall and stand back to 
see If It would suck. After a while, it be
came difficult to keep track of the num
ber of printers in Tandy's line. In the 
1987 catalog. llie company has honed its 
offerings down to eight. compared to 10 
in the 1986 catalog. Gone are llie CGP 
220 color printer and the TRP 100 ther
mal printer. Tandy upgraded the DWP 
220 and the DWP 510 to the DWP 230 

and DWP 530 and reduced their prices 
(by $200 a nd $500, respectively). All of 
Tandy's daisy-wheel printers are now 
IBM compatible. 

The 24-wlre, DMP 2100P Is now llie 
DMP 2110. The 2110 is faster llian the 
2100P-it prints 240 characters per sec
ond (cps) compared to 160 cps on the 
older vers ion-and it has a horizontal 
resolution of 360 dots per inch and 4.896 
dots per line. It also comes willi a bidi
rec lional tractor-feed and is $320 
cheaper than tbe 2100P. Tandy made a 
big deal of U1e 2110 at llie press confer
ence, referring to it as an introductory 
product in llie field of desktop publish
ing. (Tran sla tion : Watch for a laser 
printer to be introduced next year. ) 

The price of the Tandy 6000 HD has 
been reduced again . A 512K system 
with a 15 MB hard drive now costs 
$3.499 ; the 1986 ca talog listed it at 
$5,499. The new catalog makes no men
tion of a 6000 model without a hard disk. 
The multiuser-software section of the 
catalog lists programs willi versions for 
the Tandy 3000 and 6000 (running un
der different versions of Xenix). Interest
ingly. the cata log a lso li s ts a Xen ix 
DeskMate for the Tandy 6000. • 

Circle 202 on Reader Service card . 

SAVE YOUR DATA•••AND YOUR MONEY WITH OUR 

UNINTERRUPTABLE POWER SUPPLY 


When the power goes off your data can be lost and that costs 
you money. Money to pay for the time it takes to find your latest 
backup (you do have a backup somewhere, don 't you?) and money 
to pay the repairman for that blown hard drive . The SPS-300 
provides protection from power outages and most all types of 
surges and spikes. 

Simply plug your tomputer and display/printer (up to 300 Watts 
total load) into the SPS-300's two outlets. When power interrup 299
tions occur the SPS-300 switches to its own internal batteries ONE YEAR WARRANTY
allowing uninterrupted use for up to 30 minutes with a 300 Watt 
load. The operator has enough time to choose between continuing 
to use the computer or going through an orderly shutdown thereby 
preserving the work performed prior to the loss of line power. 
Operation is completely automatic with both audible and visual 
power failure alarms. 

The SPS-300 is compact, maintenance free and can be located 
in most any out of the way place . Just plug it in and forget it. 
This heavy-duty unit is ruggedly constructed to give you years of 
unattended service. Our one year warranty includes both parts 
and labor. Our low price lets you give your data (and wallet) the 
protection they have been needing. Call us and we will ship yours 
right away. Please add $20 for shipping and handling in the 
continental US. 

ORDER TOLL·FREE 
800-527-0347 800-442-1310 

USA Texas 
AEROCOMP 214-339-8324 FAX: 214-337-4981 

Telex: 882761 Dallas, Texas 75376 
Prices and specifications subject to change without notice. 
: · 1986 cv Aerocomp. All r!gh1s rese1Ved . 

~ I VISA I !, ti•Reoolrd Alrp°" Hangar •8 · P 0 B<n 764246 • Dallas. Texas 75376 ~-C!!!!!!! 
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Circle 141 on Reader service card.

Advanced Word Processing 
Made Easy! 

the 

package 

NOW experience the beauty and ultimate performance of LeScript's full printing 
capabilities at just a fraction of the cost of the complete LeScript Word Processing 
System. If you have sent for your free LeScript Trial-Size Disk, then you already know 
how easy it is to create professional looking documents and merge names and addresses 
into Form Letters using LeScript. You already know about LeScript's D al Screen 
Editing, 50-User Programmable Macro Keys, and on-line Tutorials and Help 
Scr eens. You also know that LeScript has on-screen display of Underline and Bold
face, integrates with a Spelling Checker , and has a Directory function more powerful 
than your DOS. 

NOW see how superb LeScript will make your documents look printed out on your 

Instruction Manual, 
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own printer. The proportional spacing, the boldface, the underlining, the italics, the 
different font sizes will absolutely dazzle you! 

PLUS, to add to the great value of this incredible offer, the LeScript Sampler 
package includes the complete 100-page LeScript 
handsomely bound in an attractive cloth-covered 3-ring binder and slip case. 

AND we will even let you apply the full purchase price of the LeScript 
Sampler toward the future purchase of the complete LeScript Word 
Processing System. 

Available for: IBM-PC/XT/AT/jr and compatibles, 
TANDY 1000/ 1200/2000/3000, 

TRS-80 Model 1. 2. 3, 4, 4P, 12, 16, 

TRS-80 Model 4/4P CP/M. 


,_, 
, . 

1
; 'ti~ 

The complete LeScript Word Processing System is , ~0 .,e 
available for $1 29.95 for TRS-80 1/3/ 4 vers ions, ~ v~,Q :<:-'ti 
all other versions are $199.95. A Free LeScript ,.,~ eCj ~'v 
Demo Disk is available by calling (305) K e" e Q Cj 
259-9397. Demo disk does not allow ,/., >$' :<.'§ 
printing or save-to-disk. The ~ ~q, 'v 
LeScripl Sampler does not ~ q:-- >S'e 
allow save-to-disk. ~f 0v ,o 
Demo Disk carries a f 0· ~~ 
$2.00 shipping and handling charge .,# 4.<() ,o 

~~~~~~~~___,,"' 



MISOSYS In ~'·'· """~..M~.,~~" 


Talk to us on our Compuserve SIG ' We have professional software 
Our page is: GO PCS49 products for your Tandy Computer 

Now toll·free telephone ordering available. BOO·MISOSYS 

" . . . a lot of uersatility in such an inexpensiue program. " Hardin Brothers, 
80 MICRO. Sept . 1985. 

•Menu driven for ease of use ; extensive on-line help 
• 65534 records, 1024 chars/ rec , 64 fields / rec , 254 chars/ field 
• Select and sort on up to 8 fields; keeps 5 index files 
•Definable input screens; up to 10 per data base 
• Definable printout formats; up to 10 per data base 
• Easily used by anyone for managing their data! 
e Specify TRSDOS"' 6 or MS-DOS"' (PC, TlOOO. etc) 

Complete LB ........... . .. 7495 
(Previously $99) +$2 S&H 

LITTLE BROTHER 
MAINTENANCE UTILITY 

• Generate a new data file set from existing LB data. 
• Add new fields or delete old fie lds . 
• Perform special field type conversions . 
• Re-chain deleted records in a Little Brother data file . 

LBMU-M4 or LBMU-MS ......... 2995 

+ $2 S&H 

LITTLE BROTHER 
DATA MANAGER 	

EnhComp:Enhanced 
BASIC Compiler 

•Includes CED: a full featured line editor 
• Supports LOGO-like turtle graphics: DRAW, ROT, and SCALE 
•Built -In assembler for in-line Z80 code mixed with BASIC 
• OPEN "X" for direct access LRLs of 2 to 32767 in length 
• Both single and double precision math functions 
• Strings to 32767 chars: unlimited length variable names 
• Multi-line 	funct ions : fast keyed/ tagged sort; REPEAT-UNTIL ; break 

key control; structured IF-ENDIF: labeled statements; much more! 

EnhComp (I/Ill) or PRO·EnhComp (4) . ... 12495 

+$3 S&H 

LDosrn 5.1.4 

LDOS"' is the Model Ill DOS most compatible with your TRSDOS"' 6 . 
To run Model Ill software on your Mod 4, make your selection. 

• LDOS'" 5.1.4 disk plus Quick Reference card plus 400 page manual 
....... . . . . ..... ..... .... . .......... ... $19.95+$2s&H 

• LDOS"' 5 .1.4 di sk + QRC plus smaJLDOS user 
handbook .... . . . .. . . . ... .. . .. . .... . .... $29.95 + $3 S&H 

• The complete LDOS'" system: 5 .1.4 disk plus Quick Reference card 
plus 400 page manual .... . . . . .......... . . $49.95 + $5 S&H 

e New Model 2/12 LS-DOS 6 .2- TRSDOS 6 compatible 
. . . . . . . . . . . 	 . . .. . . .. . ... . . $49.95 + $3 S&H 
Note : Model I systems available on request 

SOFTWARE Specia s 

far this iss e 


•	 LED-a full -screen ASCII text editor great for JCL , KSM , or any plain 
old ASCII file - even BASIC programs . Regular $29.95, This 
month ..... .. ...... . . ... ...... . .. $9.95 + $2 S&H 

• TBA- A BASIC text pre-processing utility that allows you to generate 
program code in a structured manner. Regular $24 .95, 
This month .... . ............. . .... $9.95 + $3 S&H 

•	 DSM- A powerful and flexible disk virtual sorting utility for direct 
access files ; Generates an index file. Regular $59. 95, 
This month . . .... ... . . . ...... . ... $39.95 + $2 S&H 
Specify Model I/ Ill (LOOS only) or TRSDOS 6.2 


Note: Prices good through last day of issue month 


Madel I, Ill, and 4 
Language Power! 

•	 PRO-MC-Our FULL K&R C compiler with nearly 200 functions 
compatible with UNIX'" System V. Wilclcarcls , 1/ 0 redirection , args, 
overlay support. Requires PRO-MRAS or M80 . $124.95 + $4 S&H 

• PRO-MRAS-Powerful Relocating macro Assembler Development 
System . / REL module compatible with Microsoft! Includes full screen 
text editor, librarian , VM linker .. .. . .... . .. . . $74.95 + $3 S&H 

• PRO-CREATE The ··standard" macro assembler used by professionals 
and novices alike. Fu ll screen editor: cross-reference; more . ..... . 

. . . . . . . . . . . . . . . ... . . . . . . . . . . . .. .. $74.95 + $3 S&H 
e PRO-HartFOHTH - A full 1979 STAN DARD FORTH compiler; runs 

under TRSDOS 6 . Floating point! Access DOS files! Editor! 

While they last-only a few 
hundred sets left 

THE SOURCE 

The complete , commented assembler source code for TRSDOS'" 6.2 .0 
excluding hard disk support, BASIC, and HELP. 

• Volume 1- The System : 302 pages 
• Volume 2-The Libraries : 486 pages 
• Volume 3-The Utilities: 358 pages 

The three volume set: ................ 9995 

(Regular $249) + $5 S&H 

Graphics! ... $74.95 + $3 S&H 
Note : Model I/ Ill products avai lable on request 

MSDOS 1s a lrademark of Microsoft Corp 
TASDOS and TAS·80 are trademarks ol the Tandy Corp. 
UNIX is a trademark of Bell Telephone Laboratones 

MISOSYS, Inc. 
PO Box 239 
Sterling. VA 22170-0239 
703-450-4181 MC. VISA , CHOICE 
800-MlSOSYS 1P-5P EST Mon - Fri 
Orders Only! 

Sale prices are good through November 3oth, 1986. VA residents add 40/o sales tax. S&H shown for US only. CANADA add $1 per item. 
Foreign multiply S&H times 3. Please specify your computer type and DOS used. Call or write for extensive catalog of Model 1/111/4 & MS-DOS software. 



READER FORUM 


Got a hot tip you 'd Wee to 
share with our readers? Send 
it to Reader Forum. c/o 80 
Micro. BO Pine St.. Peterbor
ough, NH 03458. We pay $10 
for each tip we use. Sorry. 
buc we cannot return or ac
knowledge submiSsions. 

Debug Detour 
Here's a shortcut for loading 
a disk directory into Model 4 
Debug. The full instruction ls: 

l.14,0.R.5000.18 

Omitting the cylinder num
ber (14 hexadecimal, 20 dee· 
imal) defaults to the directory 
cylinder. Omitting the start 
ing sector (zero) defaults to 
sector zero . Omitting the 
number of sectors (18) de
faults to the entire cylinder. 

The abbreviated version of 

Converting PRINT@ 
The short routine In Pro

gram Listing l c hanges all 
PRINT@ locations In Model 
1/111/4 programs to the proper 
GW-Basic values for the 
Tandy 1000. 

For example , say you 
wanted to convert Program 
Listing 2 to GW-Basic . Just 
add Listing 1 to the end ofyour 
program and in place of each 
PRINT@ statement, put: 

X - (the PRINT@ location): 

GOSUB 26000:PRINT 

!value or characters) 


Program Listing 3 shows 
how the final GW-Baslc pro· 
gram ·will appear. The loca
tions are not precise, but U1ey 
arc close enough for your pro
grams to be useful. 

N. 	B. Parrish Jr. 
Portland. TX 

Program Listing I . Tandy 1000 PRINT@ conversion 
routine. 

26000 Y• lNT(X/64):R=Y•64:Z=(X-R)•l.27:Z=INT(Z+.5):Y=
Y+l:IP z-e THEN Z=l:LOCATE Y,Z:RETURN ELSE LOCATE Y, 
Z: RETURN 

Program Listing 2. Sample Model UIIU4 Baste llSttng. 

18 CLS:CLEAR158 
28 A$• STRI NG$( 128,"*"):PRINT@O,AS::PRINT@267, 0 Demons 
tration of PRlNT@ Conversion Rout i ne";:PRINT@34l,"Fo 
r the Tandy 1898/1290• :PRlN'l'@532, •sy N_.B. Parrish, J 
[ .. 
38 t'OR T=0 TO 127:PRTNT@768+T,CHR$(42);:NEXT T:END 

l::nd 

Program Listing 3. Converted OW-Baste It.sting. 

10 CLS : CLl:AR 150 
20 A$=STRINGS(l28,"*"):X=0:GOSUB 26000:PRINTA$;:Xw26 
7:GOSUB 26000:PR1NT"De~onstrat1on of PRINT@ Convers i 
on Routine •1 :X~ 34l:GOSUB 26000:PRlNT"For the Tandy I 
0~0/1200":X•532 : GOSUB 26009:PRINT"By N.B.Parrish, Jr 

30 	 FOR T:O TO 127:X:768+T:GOSUB 26000:PR1NT CHR$(42) 
I :NEXT T:END 

26000 Y•INT(X/64):RaY*64:Z:(X-R)*l . 27:Z:INT(Z+.5):Y= 

Y+l : Ir z ~e THEN Z• l:LOCATE Y, Z:RETURN ELSE LOCATE Y, 

Z:RETURN 


End 

the command is: 
l...R.5000 

where l Is the drive number 
and R stands for ··read." Sim
ilarly. the abbreviated com
mand to write the modified 
sectors back to disk is: 

1 ... . . 5000 

where U1e asterisk is Debug's 
code to write to disk. 

Jerry Engelbach 
New York. NY 

Out with the Old . .. 
If you use a two-digit date 

code on each disk-file name, 
you can easily batch purge 
files older than you want to 
keep. · Use the digits 1-9 for 
January through September 
and the first letters of t h e 
months October through De
cember; use the last digit of 
the year. For example, a file 
created September 1986 
might use the file name FILE
96.TXT. You can also indi
cate the day. If you have 
enough room. For example. 
FILE1096 indicates a date of 
September 10. 1986. 

Kenyon McCoy 
Johnston, PA 

RS-232 Misprint 
A misprint in the Model 

Ill's Operation and Basic 
Language Reference Manual 
could drive machine-lan 
guage programmers berserk. 
Naturally. most program
mers consult the manual for 
the proper nags to set up the 
RS-232 parameters as part of 
a machine-language routine. 
Among these parameters Is 
the 2-blt field specifying the 
number of bits per character: 
bits 5 and 6 of location 41F9 
hexadecimal (hex). 

The manual says that 00. 
01. 10, a nd 11 select 5 . 6. 7. 

Invisible Protection 
You can protect your MS· 

DOS files. to a degree. from 
prying eyes'Or accidental era· 
sure with this simple method: 
Ren ame the file and place an 
AS II character 255 (blank) 
within the name. You do this 
by holding down the alter
nate key and typing 255. Tbis 
pu lS an Invisible character ln 
the file name. and you can re
call this file only by typing 
the alternate-255 combina
tion at the right location. You 
can use this trick on subdirec
tory names. as well. 

The procedure offers no pro
tec tlon from MS-DOS's wild
card function(*). however. 

Martin McKee 
Tluerton , RI 

and 8 bits per character. re
spectively. It should really be 
5. 7. 6 . and 8 bits per charac
ter. In that order. 

I use d SETCOM to learn 
this. Calling SETCOM to set 
the nags for 9.600 baud. 7 
bits per character. even par
ity. and 2 stop bits yielded a 
theoretical flag value of 04 
hex. Examining the flags after 
us ing SETCOM gave a real 
value of B4 hex. Checking the 
Model Ill's UART specs veri 
fied the discrepancy. 

Gene Kwiecinski 
Maspeth. NY 
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,}' Drive YOUr Model 4 
./ Into The Future With The

·'' 

XLRSer 
Say more faster. With H.I. Tech's new upgrade 
board in your T RS-80 Model 4 you can increase 
the speed up to 500%. No wait states under 
normal operation. It provides additional ram 
which can be configured as a high speed ram disk, 
user program memory or both. It is compatible 
with all existing Model 4, 4P, and 4D hardware 
and software. Simple plug in installation, no 
soldering or trace cuts required. 
Included is the following: 
• 256 KBytes of additional high speed ram 

memory (l 50ns) 
• High speed HD-64180 processor (8 mhz: 

z80 equiva lent) 
• System compatibility with 

TRSDOS 6 tm 
Montez:uma Micro CP/M 2.2 tm 
Z-Systems Z CPR 3 tm 

• Full one year warranty 
• 2 RS232 serial expansion ports (optional) 
• Ciarcia expansion bus (optional) 

Introductory Price $2699 5 * 
Reg. $299.95 

Order today. It is so easy. Just call 800-835-2246 
ext. 202 or 800-362-2421 ext. 202 (Kansas 
residents) and ask for the XLR8 upgrade board. 

H. I. Tech, Inc. 
P.O. Box 25404 
Houston, Texas 77265 
800-835-2246 ext. 202 
in Kansas call 800-362-2421 ext. 202 

•riu• ShippinK ond Handlin~ :!!: ·•II·• 
Circle 209 on Reader Service card. 



REVIEWS I edited by Jeffrey Frentzen 

Roll Over, Beethov n 


by Bobby Ballard What Does It Do ? 
You can compose and edit 

music with The Music Stu·**** dlo, but you can also do the 
the Tandy 1000 (256K) and 
The Music Studio runs on 

same with up to four verses 
requires one disk drive and of lyrics. You can play the 
a joystick or mouse. A MIDI music back with or Without 
card Is optional. Activision th e score and lyrics scroll· 
Inc .. P.O. Box 7287, Moun· tng by as it plays. 
tain View, CA 94039, 4 15 After you compose your 

song, you can transpose it 
to another key automati

T he Music Studio is lo 

940-6044. $49.95. 

cally with a point and click. 
computer music what Transposing can be a gruel

MacPaint or PC Paintbmsh lng task even for good mu
ts to computer art. In fact, sicians, but with The Music 
one feature of The Music Studio it is fast and easy. 
Studio, fue paint box, lets Another feature lets you 
you create music by ""paint play back your score with 
ing" it onto a score. The Mu· different instruments. The 
sic Studio is well done and Music Studio bas 15 instru-

Here you have access to everything 
furough pop-up and pull-down menus. 
The entire program lets you access its 
many features with just a point and click 
of U1e mouse. 

From the main composing screen, you 
can access two other screens and var
ious menus. You can enter fue paint box 
anytime by pressing the right mouse 
button. Pressing it again brings you 
back to the maln composing screen. Un
der options, you pull down a menu that 
lets you enter the sound engineering 
room. where you can change. test. and 
save fue design of various instruments. 

One last major screen pops up when 
you select me input or output. The file 
menu screen greets you here. You access 
loading, saving. clearing llie score, quit· 
ting, and printing llie score through this 
section. 

The Star Ratings 
80 Micro's star ratings reflect our 

reviewer's impression of a product. 
The stars mean: 

* * * * * Superior* * * * Excellent

*** Good

** Fair
* Poor 

fun to use, but its complex· 

ity might make it unsuitable for some. 


The Music Studio has an impressive 
array of tools and features. Willi the ad
dition of a MIDI (musical instrument 
digital interface) port and a MIDI instru
ment. you would have a complete com
poser's toolkit. When you use The Music 
Studio to compose and play music, you 
can save your compositions to disk or 
print the entire score. Add to lliis a Ji. 
brary utility that keeps track of your 
songs and sound effects and you have an 
outstanding software product. 

Getting Started 
A frustrating problem occurs when 

you first try to load The Music Studio 
following llie instructions in fue manual. 
The instructions are wrong, so you're on 
the phone to Activision to find out how 
to load fue program before fue sm.ell of 
llie new disk drifts from fue room. The 
correct command for fue Tandy 1000 is: 

MUS!CMM 

if you are using fue Tandy or Microsoft 
mouse and internal sound . I have the 
Tandy Dlgi-Mouse and it works great. The 
disk has batch files for loading The Music 
Studio with different MIDI-port cards. 

When you load The Music Studio. it 
greets you with a tune and a beautiful 
color-graphics title screen. Once you tire 
of fuis. press the left mouse button and 
you're in the main composing screen. 

m ents to choose from. in· 
eluding guita r. piano. trumpet, sax, 
bass, and white noise (a kind of blank 
canvas of sound). Using the sound engi
neering room. you can increase this to 
an unlimited number of instruments, 
but you can load only 15 at any one time. 
The program saves the new instruments 
you design with your composition and 
loads them when reloading the song. 

The Music Studio does not play all 15 
Instruments at once; however, it does play 
up to three voices (instruments or noises) 
at one time. It can change voices in U1e 
middle of a song, as long as you don't 
use more U1an furee voices in a column. 

The Music Studio includes most mu
sical notation . You select from a variety 
of rests, sharps, key signatures, notes, 
time signatures. ties. dotted notes. and 
triplets. You can also control fue tempo 
and volume using sliders to which you 
point, click. and drag (hold the button 
down until positioned) using the mouse. 
You can select the entire range of tempos 
from grave (slowest) to presUsslmo (fast
est). The program defaults to allegro. 

To help you move quickly and easily. 
a song slider h elps you jump about the 
score by bars or columns. This works 
like the volume and tempo sliders with 
numeric indica tors added to show your 
column position. 

Rounding out the features Is a trash can 
for disposing of your work and a key sym
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bol for locking and unlocking the "stay 
in current key" mode. When the key Is 
unlocked, you can place notes anywhere 
on the sta1T. When it's locked. the pro
gram accepts notes In that key only. 

The Music Studio has insert, copy, and 
move-block modes for quick editing. It 
has a global instrument-change mode, a 
global lengthen-duration mode for 
lengthening notes by a step. and a 
shorten-duration mode. One of the hand
iest features. add repeat. simplifies com
position by letting you repeat sections 
without recomposing the phrases. 

To write the music. you make your se
lections, then point and click notes right 
onto the staff. To delete a note, just go 
back to it and point and click again. Each 
note appears on the screen In a color rep
resenting the instrument selected and In 
th e notation you've selected. While you 
place the notes, they sound out. If you 
don't wish to hear the notes, you can 
tum them off. 

The Paint Box 
Another way ofputtingmusic to paper 

(screen) is with the paint box. Here you 
select from a color palette representing 
the instruments you've chosen for your 
orchestra. Instead of selecting particular 
notations, you select blocks of color in 
different sizes (representing different du· 
rations) while you still work on a stan
dard staff. 

Whlle you are in the paint box, the 
trash can and other general-purpose fea
tures are available to you. You can slide 
through the song, change instruments 
globally, and listen to the music played 
back. Also, the paint box gives you a 
note eraser. 

The paint box allows for a more free
form way of composing music. It is es
pecially nice for the novice who cares or 
knows little about durations, keys, tim
ing. and other formal parameters. I even 
think that the more serious user would 
enjoy painting music. 

The Sound 
Engineering Room 

The most advanced section of The Mu
sic Studio is the sound engineering room. 
In this section. you have control over the 
actual design of the sounds you plan to 
use In your composition. Using sliders, 
you control attack. decay, sustain, and 
release (ADSR). This is a lot of fun . 

Attack describes how quickiy a sound 
is started. This is the first part in the de
sign of a sound or instrument. Decay de
scribes how fast the attack fades away. 
Sustain describes the quality of the 
sound after the decay. A snare drum has 
a short sustain compared to a trumpet. 
Release describes the sound after the 
note is no longer being played (I.e.. after 

An economical 
way to become 
a musician, 
engineer, and 
producer all 
in one. 

the trumpet player stops blowing). Some 
Instruments wlll have a sharper or more 
pronounced release than others. You can 
modify duration of each of these. 

When you combine these features to 
describe or design a sound. you use a 
graph that shows what is known as the 
sound envelope or ADSR. The Music 
Studio's sound provides you with an in
teractive graph that shows you the en
velope as you make adjustments. 

Whlle In the sound engineering room, 
you have access to all the instruments 
and all three voices, and you have con· 
trol over other features such as duration, 
copy. and exit. Using four other slider 
controls, you can adjust the duration of 
all four ADSR parameters. You can turn 
on and off the three voices and test 
sounds using the scales, or mix and test 
the voices at different octaves and in a 
variety of creative configurations. All of 
this makes the sound engineering room 
very impressive. 

Technical Notes 
If your computer has full memory 

(640K), The Music Studio will recognize 
it at installatlon and let you compose 
longer songs. Even a minimum system 
(256K) has enough memory to hold a 
standard song with title, lyrics, Instru
ments, and other notations with room to 
spare. Each song has a maximum length 
of 4.096 bytes under machines with 
minimum memory configurations. About 
256 bytes are for the title and other 
parameters. 

The actual size of the song you will be 
able to compose will vary according to 
the composition. For example. each re
peat uses 3 bytes. while each letter of a 
lyric takes only 1 byte. The manual 
states. "A typical song with 400 col 
umns should take up 2 ,400 bytes, leav
ing about l,500 bytes unused." If you 
have more memory. you can compose 
songs up to eight times longer. 

The MIDI interface was designed to let 
various electronic (digital) instruments 
connect to and communicate with one 
another. The MIDI standard interface 
provides for several types of ports, In-

eluding MIDI Out. MIDI In. and MIDI 
Through. Much like the RS-232C stan
dard for communications. MIDI provides 
for a standard plug design for these ports 
and various signals and data protocols 
on the port5. This lets you attach various 
electronic instruments to each other. For 
example. you can attach a drum ma
chine to a keyboard using the correct 
MIDI ports. 

The Mus ic Studio supports two MIDI 
cards: the Roland MPU-401 MIDI card 
and the Syntech IBM PC MIDI card. Ei
ther one includes support for a joystick 
or Microsoft-compatible mouse. 

For those using a MIDI port, The Music 
Studio uses channel zero and sends out 
preset information with the notes . In
strument numbers in The Music Studio 
correspond to presets on the MIDI de· 
vice. The program also supports volume 
and handles accents properly if your de
vice supports different settings. The 
manual recommends two keyboards for 
use with The Music Studio: the Yamaha 
DX? or Casio CZ- 101. The Music Studio 
also has a one-instrument-only mode for 
use with the MIDI port found in the op
tions menu. 

CQnclusion 
The 54-page manual comes with one 

copy-protected, read-only (unnotched) 
disk that you can't back up fully. The 
documentation doesn't mention how 
you could load it onto a hard drive. A 
warning states that attempts to dupli· 
cate The Music Studio might damage 
the original disk; such damage wouldn't 
be covered by the warranty. The disk 
bas a 90-day warranty; after it expires 
you can obtain a replacement for $7.50 
and return of the defective disk. 

While the loading-instructions bug in 
the manual could be frustrating to the 
n ew purchaser, It's easily corrected . 
However, I don't recommend that every
one go out and buy The Music Studio. Its 
very design gives It an inherently limited 
appeal and usefulness. 

Since you must enter the music using 
a mouse, free-form composition can be 
almost impossible. Even the paint box 
can't make up for The Music Studio's 
lack of a piano keyboard or guitar neck 
for free-form expression and experimen
tation. This m ight be different If you are 
serious enough to Install a MIDI port. 
However, you must ask yourself If com
posing m usic with a mouse comple

. ments your talents. It Is a nice way to 
enter a score but not very effective for 
recording a jam session. 

Ifyou have an interest In music and The 
Music Studio sounds appealing to you, I 
recommend It highly. At $49.95, It's an 
economical way to become a musician, 
engineer, and producer all in one.• 
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CP/M Helper 
by Terry Kepner 

****The Conix Operating System runs on 
the Model 4 (64KJ and requires CP/M and 
one cllsk drive. Computer Helper Indus
tries, P.O. Box 680, Parkchester Station, 
NY 10462, 212-652-1786. $29.95. Pro
gramming System $29.95. Library Util
ities $24.95 . 

W hile CP/M is a useful operating 
system, It lacks advanced fea

tures and is particularly user-hostile. 
The Conix Operating System, which 
comprises three modules. can help take 
the pain out of using CP/M. It supplies 
directory-path capability, the ability to 
write simple machine-language pro
grams without having to learn Assembly 
language. and the ability to have your 
programs automatically search drives A 
and B for files. 

Conix is a memory-resident system 
that acts as a buffer between CP/M 2 .2 
and the user. It removes many of the 
frustrations that normally accompany 
CP/M 2.2 operation. It also supplies 
many useful abilities and utilities to 
make your computing life easier. 

Conix's set of three modules make 
your CP/M system more sophisticated: 
the modules include the Conix Operat
ing System, Programming Language, 
and Library Utilities. Although I tested 
Conix on a Model 4P with Montezuma 
Micro's CP/M 2.2. It will work with almost 
any computer that uses a standard CP/M 
2.2 or CP/M 3 implementation. 

The Conix Operating System 
Conix has poor documentation on sys

tem Installation, with no clue of what 
you need from the dlstrlbution disk to 
make the system work on your bootup 
disk. This is a problem because the first 
module requires two data disks to hold 
all the programs and files (23) available 
to Conix. the second module has one 
disk (11 files), and the third uses two 
disks (29 files). In fact. the instructions 
tell you to cold-start your computer us
ing the Conix distribution disk. This 
doesn't work very well because the dis
tribution disk doesn't have CP/M on it. 

Installing Conix is simple. You need two 
Conix programs on your CP/M bootup 
disk : Install.COM and CONIXR.COM. 
You just run the Install program and 
press the enter key in answer to all the 
prompts. This gives you a standard pro
gram Implementation. After you've 
learned how to use Conix. you can cus
tomize the Installation to better suit your 
requirements (such as not using some of 
the subsystems and reducing the RAM 
Conlx requires). 

Conu's three 
modules make 
yourCP/M 
system more 
sophisticatecL 

However. before installation. you must 
make sure that your computer's memory 
is configured with all the options you usu
ally use. That Is, ifyou normally have the 
RAM-disk driver Installed with your CP/M 
(to use the second bank of 64K in your 
Model 4), make sure that it has been 
loaded before you install Conix. 

When you Install Conlx, It examines 
memory to see where It can fit without 
conflicting with other routines. Ifyou in
stall Conlx and then load a high- or low
memory driver. it could load on top of a 
Conix subsystem and crash the com
puter. So install these options first. 

You Immediately notice a change 
when you run Conlx: it changes the nor
mal prompt. A> . lo <A:OO>. The two 
digits after A: indicate the user area of 
the cllsk you are currently logged as us
ing. User areas are a standard CP/M fea
ture that. is poorly implemented in CP/M 
2.2-it Is far too restrictive. You can't be 
in user area A: 12 and get a directory of 
user area B:02 without logging into that 
area first. Conix fixes that. You can store 
all your WordStar files in one area and 
the program in another, and still be able 
to use them together. This disk partition
ing Is called directory paths and is handy 
for organizing when you have many dif
ferent types of files on one disk. 

Conlx fixes a major flaw in CP/M by 
letting you switch disks in a drive with
out warm booting (pressing control-CJ 
your computer each time. It's smart 
enough to detect that you have changed 
disks. and it flips a bit to change the sta
tus of the disk to write-protected . It dis
plays this by changing the DOS prompt 
toincludean exclamation point: <B!OO> . 
Ifyou need to write to that cllsk, just press 
control-C to properly log it in on the drive. 

A powerful feature is Conix's ability lo 
set up a directory-search path. By speci
fying OPT +ABM. you can set Con ix to 
search all three drives whenever you ask 
for a program or file. just as TRSDOS 
does. but In the order you specify. 

Conix also lets you define up to 52 
disk-based. command-line variables. 
The Set command assigns a command 
string to A (stored immediately on disk). 
which you can then recall by typing $A at 
the DOS prompt. Because Conix supports 
multiple commands on the DOS com
mand line, this can be a useful feature. 

Conix le ts you change how much 
memory it uses with its memory-man
agement command, where maximum 
memory is level 8 (25K) and minimum 
is level 1 (6.5K). You .can also execu te a 
program from memory Instead ofreload
ing MDIR from the cllsk whenever you 
are scanning several disks: typing an 
exclamation point (!) at the DOS prompt 
reruns the program from memory. In 
adclltion, ConLx lets you force the com
mand line to interpret data as all upper
case. lowercase . or mixed, regardless of 
what was typed; do direct number con
versions between hexadecimal (hex). 
binary, decimal, and ASCII (similar to 
the &H and ASC commands in Basic) : 
perform Input/output (l/0) redirection 
(direct device direction of anything to 
anywhere else , including all kinds of 
character filtra tion and print spooling): 
replace the P TP utility with Copy: set 
file attributes: convert from binary to 
decimal and back: display Conix's top 
and bottom m emory addresses: convert 
ASCH characters to hex and back: clear 
the screen: delete files with confirma
tion: echo ou tput from the command 
line: examine memory: fill memory: in
put data from a port: output data to a 
port: find a string; copy memory: read a 
file Into memory: search memory for a 
byte: enable and disable keyboard type
ahead: and m ore . 

Included with Conlx is ARM. an ar
chive-mfun tenance system that lets you 
store and use files in 25 to 50 percent 
less disk space. ARM sets up an archive 
file that It uses to store programs and 
data files without leaving wasted· room 
between records. Each archive file has 
its own directory. so you can store far 
more than CP/M's limit of 64 programs 
ona disk. 

ARM lets you a ppend Illes to the ar
chive, create a new archive, delete a file 
in the archive . list the archive directory. 
type a file to the printer. rename a file , 
restore a deleted file. edit and save an ar
chive, and extract a file from the archive. 

The Conix Programming 
Language 

The programming module takes up 
where the Conix Operati n g System 
leaves off: It provides a way for you to 
create custom programs that interact cll
rectly with the Conlx machine-language 
code. You u s e commands and syntax 
similar to those found in Basic and Pas
cal to create a source·code file. Then you 
run the sourc file through a special pro
gram, XCC. COM. that compiles the 
source and ge nerates a machine-code, 
DOS-executab le COM fil e that uses the 
Conlx In-memory system as a run-time 
code area. The result is a memory-effi
cient pseudo-machine-language program 
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using Conix's built-in routines. The pro
grams will not work with standard CP/M; 
to prevent crashes should you attempt 
to use one that way, each program starts 
with C9. an immediate return that Con1x 
ignores but CP/M does not. 

All Contx·s capabllltles are supported, 
including UO redirection. variable sup
port, and the ability to call other XCC
compilcd programs as "daughters," 
with control relurning to the "mother" 
when the daughter finishes execution. 

The primary commands are a lot like 
Basie's: And, Or, lf. ..Then ... Else . . . 
ENDIF. IBRK (break out of If construc
tion), GOTO, GOSUB, and Return. These 
commands have been added: Switch ... 
Case .. .ENDSW (compare two strings, 
take one action if they are equal, another 
if they are not}, SBRK (break out of a 
Switch construction}, SPOP (pop lhe 
Switch stack}. GPOP (pop a GOSUB 
stack), POS (gel/set the nexl position at 
which program is to execute), While . .. 
Do (do something while a specified con
di tlon is true}, Trap (catch errors), 
WBRK (break execu tion of a While con
struction}, ONINT (catch inlerrupts}. 
and Exit (leave execution). 

OU1er supported programming com
mands include BOOS (execute system 
calls). Center (center output string on 
video}. CLPRINT (clear a waiting inter
rupt). CNT (count the arguments on the 
command line). CTRL (p1·int control 
characters), FNAME (break up and print 
U1e specified fll e-name sections}, GETC 
(read an input character}, GETL (read an 
editable input line). HI (print the high
order byte of a 16-bit number}. !SC 
(check whether a string is all printable 
characlers}. !SN (chec k whether the 
string is all numbers), ISX (check 
whether a string contains legal hex char
acters}. Match (search for a match of a 
pattern of bytes in a file). PARG (print the 
requested argument}. Pipe (send text to 
the screen until an exclamation point is 
reached on a line by itself). Pop (pop a 
s tring from the memory stack), Push 
(put a string on the memory stack). RPT 
(repeat a string}, SCMP (compare two 
strings). Shift (shift the argument vari
ables to U1e left) , SHX (set the contents 
of Ule 16 hex variables}. Sleep (Idle Ule 
CPU for Ule given time). Strip (remove 
leading characters}. Sub (subtrncl two 
numbers}. SUBSTR (print string subsec
tion). Sum (add two numbers}. Test (test 
two numbers for equality), and VSET 
(set Ule numeric argument variables to 
the quantity given). 

What you end up with is a curious mix 
ofBasic, Pascal, and Assembly code. But 
it does work and works well. You can 
even set breakpoints in your program 
and continue execution afterward (try 
that with Pascal). 

Finally, you have four utililies that in
crease the power of your XCC-compiled 
programs: COM2HEX (converts COM 
files to HEX files for use with Ule CP/M 
Load command}. EXPR (an expression 
analyzer for handling numeric manipu
lations too complex forConix}. HEX2MEM 
(convertsCP/M Load-compatible HEXftles 
into machine-executable form). and 
MKREL (lets you generate relocatable 
programs for use with Ule built-in Conix 
memory-relocation feature). 

The Conix Programming Language 
module is complex and powerful. It lets 
a Basic programmer break into ma
chine-language speed and efficiency 
with a minimum of work. The compiled 
programs take up anywhere from 25 to 
75 percent less room than the source
code files, giving you the low-memory 
re quirements of machine language 
while retaining Ule readability of Pascal 
or Basic in the source code. 

The Conix Utility Library 
Conix's final module is a utility library 

that will make you Ule envy of other CP/M 
users. And the complete XCC source-code 
files, as well as executable versions of 
Ule programs in an ARM archive file. are 
supplied for you to peruse and modify. 

The programs supplied include MK· 
User (assigns a text name and descrip
tion to a user area-information is stored 
on the disk}. CU (changes from one 
named user area to another). PWU 
(prints all user-area names and descrip
tions assigned by MKUser). MK.DIR (cre
ates a directory-tree path, stored on 
disk}. CD (changes from one directory to 
anollier in a directory-tree path), RMDIR 
(removes a directory-tree palli from the 
disk} , LS (lists files of the directories and 
subdirectories), and others. 

These 23 programs provide a host of 
extra features well worth the asking 
price. In fact. I have seen programs for 
just one of these functions advertised at 
Ulc purchase price for this entire library. 

Conclusion 
Conix dramatically improves CP/M by 

making it more efficient, powerful, and 
friendly. The Programming Language 
gives you the power and speed of ma
chine language with the progrnmming 
ease of Basic or Pascal. The Library Util
ities also serve as useful examples for U1e 
Progrnmming Language. 

Overall. the manuals are thorough . 
with an extensive table of contents and 
indexes. Each chapter explains its sub
ject and includes a c hapter summary 
iliat reviews Ule commands and features 
explained in U1e chapter. The manuals' 
only drawback is that they don't go into 
enough detail : they should have more 
examples of how the commands work.• 

Easier 
Than 1-2-3 
by John B. Harrell III 

*** *Multlplan 2 .0 runs on Ule Models 1000/ 
1200/2000/3000 (256K) and requires 
one disk drive. Microsoft Corp., 10700 
Northup Way . Bellevue, WA 98009. 
$195. 

M ultiplan has always been my fa
vorite spreadsheet. whether il 

was the CP/M. TRSDOS. or MS-DOS ver
sion. And Microsoft has improved it over 
the years. T he recent improvements in 
version 2 .0 make it a viable alternative 
to Lotus's 1-2-3. 

Against 1-2-3 
Because It was originally written for 

CP/M, Mul tiplan has always had a severe 
restriction on worksheet size. The most 
significant improvement in version 2.0 
is Ulat Ule increased number ofrows and 
columns Jets you use all your available 
memory. 

Multiplan allows 4.095 rows and 255 
columns, and provides improved m em
ory-managem ent techniques similar to 
the newer version of 1-2-3. For. example. 
under Ule original version of 1-2-3 , you 
could not s tore a number in Ule upper
left corner and then go to the opposite 
corner and store a second number; 1-2-3 
would allocate all the cells defmed by the 
diagonal corners that you had entered. 
Multiplan lets you store these numbers 
and any oilier combinations of widely 
scattered data. 

Microsoft has dramatically ~mproved 
Multiplan's calculation speed. It is still 
slower overaJJ than 1-2-3. but you won't 
notice it. Once Ule program has recalcu
lated the information on Ule screen. it 
places the remainder of the calculalion 
in the "background." letting you enter 
data while the calculations continue
not a bad s tunt . and it sure Improves the 
program's perceived performance. 

Communication willi other software is 
important in today's omcc-automation 
programs. Multiplan is no slouch in this 
area. It lets you directly read and write 
1-2-3 worksheet files and provides a util
ity program for text, delimited, DIF (Visi
Calc}. symbolic-data-format (dBase ll). 
symbolic-link-format (Microsoft) , and 
1-2-3 worksheet files. 

The ability to handle 1-2-3 files directly 
is a blessing. Multiplan reads Ulese files 
without any special preparation and you 
can use Ulem immediately. l-2-3's macro 
definitions don 't work and are preserved 
in U1e converted file as text strings: Mul
tiplan has its own powerful macro facil
ity. You m ight have to make some minor 

Continued on p. 37 
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Circ le 455 on Reader Service card. 

The Best Money Can Buy • • • 

Model 1000 Mult ifunction Boards 
TanPak "" 

The TanPak Tu 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 fu ture expansion needs. Features include memory 
up to 512K, RS232 Serial Port, Clock-Calendar, OMA, Printer 
Spooler, Memory Disk. and an Expansion System. 
TanPak rw OK . . . . . . .... . . ..... .. . . .. . ...... .. ... $ I 7 9 

TanPak 'w Secondary 
If you already have a Model 1000 memory board and do not 

wish to replace it, the TanPak ru Secondary is for you . It retains all 
the features of the TanPak ™, except for the OMA. 
TanPak ™ Secondary OK . .. . . . .. . . . . . ... ... . . . . . . $ l 3 9 

J~~p~ri~~ogock/Calender ~~~ 
Piggy/ Back Card by Hard Drive Specialist 

Now avai lable for the TanPak, the Tandy Memory Expansion 
PLUS Card , the HOS Memory Expansion Pius Card, and other 
boards that con figure their expansion port with side A (component 
side) routing conductors to the top side of the 62 conductor dual 
row header. 

RS232C Serial Port features a standard female RS232C female just 
like the Tandy boards. or specify the male version. The port can be 
set up as COM 1 or COM 2. 

Clock/Calender port features a perpetual clock for au tomatic 
time/ date input into your programs as well as power up routine. 
The clock has an interchangeable port selector that allows the use 
of another clock on line. 

Please order your Board by part number 

Part Number 
RS232C for Memory Expansion 

PLUS Cards ... . .... . . . .... EPRS 232 . . . . . . . . $85. 
RS232C for TanPak and Other 

Cards . . . . . . . . • • . . . . • • . . . TPRS232 . . . . . . . . . $85. 
Clock/Calender for all Boards . . . CLCA . . . . . . . . . . . $85. 
Clock/Calender-RS232C for PLUS 

Cards . . . • . . • . . • • . . • . • • • • EPRS232CL • . . . . . $170. 
Clock/Calender-RS232C for TanPak 

and Others . . . . . . • . . • . . . . . TPRS232CL . . • . • • $170. 
(If you need a male RS232C connector. add the letter M to the end 
of the above Part #'s) 

Tandy 1000 Hard Drives 
Shop and compare. Hard Drive Special ist has been building 

hard drive systems for years and have sold thousands of subsystems 
to satisfied Radio Shack/Tandy customers. Our drives all use buf· 
fered seek logic and plated media to resu lt in almost one-fourth 
the average access found on our competitor's drives. Internal drive 
systems include an interface card and a half · height hard drive that 
replaces the top disk drive in both size and power consumption. 
External units include an interface card , case, power supply, and 
hard drive unit. All units require a memory board with OMA 
compatible with the Tandy 1000. 

10Meglnternal . . . $ 449 . External . ... .... S 599 . 

20 Meg Internal . . . $ 5 4 9 . External . . . ..... $ 6 9 9 . 
42 Meg Internal . . . $ t t 9 5 . External . . .... .. $ I 3 4 5 
20 Meg Internal for use with 2 disk drives .. . .. . $ 5 6 9 . 

TANDY 3000 HARD DRIVES l\~~ 
Now available for the TAN DY 3000. Hard Dri ves that meet or 

beat the Tandy Produc ts at a fraction of the cost. All drives include 
a controller card that also replaces the floppy card to save you a 
card slot. 
10 MEGABYTE Subsystem .. . ..... . . ..... ...... $649. 
20 MEGABYTE Subsystem . . . . . . . . . . . . • . . . . . . . . $849. 
42 MEGABYTE Subsystem . . . . . . . . . . . . . . . • . . . . $1449. 
(add $150 for external systems) 

Model 1, 3, 4 Hard Ori es 

Primary 

5 Meg $ 495 

10 Meg $ 695 

20 Meg $ 845 

30 Meg 
 $ 1395 
(Model 1 add $50.) 

Model 3 / 4 RS232 Kit . ..... . .... . .. . .• . ..• . .. . • . .. $69. 

Model 3 / 4 Disk Controller Board .. . ..... ... .... • . .. $99. 


HARD DRl'l SPECIALIST 
Order Line 
1-800-231-6671 16208 Hickory Knoll 
1-713-480-6000 Houston , Texas n059 

Ordering Inform ation . 

Use our WATS line to place your order via Visa , MasterCard , or Wile Transfer. Or 
mail your paymon1 dlroc1ly 10 us. Any non · certified funds will bo hold unut proper 
clearance is made. COD orders are accepted as well as purchase orders from 
government agencies. Most iloms aro shipped ott 1he shell wlln 1he excepllon at hard 
drive products that are cus1om built. UPS ground is our standard moans of shipping 
unless otherwise specified. Shipping cos1s are available upon request 
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Zip 

11-868 

Special for Model 4 Users! 


c 's a 
Software That Makes Computing Easier 

YES/ I want to be a more productive 
programmer. Please send me the Load 80 Model 
4 Utility Pak disk for $26.50 ea. (Price includes 
postage and handling.) 

D Payment Enclosed D Visa 0 AE D MC 

Card# Exp. Date 

Signature 

Name 

Address 

City State 

• Model 4 and Model Ill are registered trademarl<s ol Rado Shack. a civision ol Tandy Corpo<ation. 

LOAD 80 • Elm St • Peterborough, NH 03458 

Introducing the Load 80 Utility Pak-created 
specifically for Model 4 • users. Featuring 15 out
standing 80 Micro programs designed to help you 
write better software and utilize all the features of 
your Model 4. 

Problem Solving Software 
No matter what the task, the Utility Pak is a 

source of ideas, solutions, tricks, and shortcuts. 
There's something for everyone on this disk, from 
machine language devotees to Basic neophytes. 
• M3TOM4 converts Model Ill Basic programs to 
the Model 4, listing all potential errors. 
• Finder is an extension to your Basic editor that 
lets you replace, copy and move line numbers: 
find strings in your program; build a cross-refer
ence table; restore an erased program, and more. 
Eleven enhancements in all. 
• Crosscheck automatically cross-references Ba
sic keywords, variables, and GOSUB, GOTO, and 
Restore statements. 
• PF/FLT lets you program your function keys, ei
ther permanently or dynamically from DOS. 
• ECVCMD gives you a Unix-like shell that lets 
you issue multiple commands from DOS Ready, 
call a library of your last 1 0 keystrokes, and reissue 

any of those commands with a single keystroke. 
Requires TRSDOS 6.2. 

And that's only the beginning. In all , you get 15 
tQf>flOtch Model 4 utilities, direct from 80 Micro 
to you. 

A Must for Model 4 Users! 
As a Model 4 user, you 'll wonder how you ever 

got along without the Utility Pak. It's that terrific. 
And, we've put all necessary instructions right on 
the disk. 

Don't wait until your next programming project 
has you baffled in the middle of the night. Order 
your own copy of Load 80's Model 4 Utility Pak 
while supplies last! It's the best LOAD 80 package 
yet. 

Simply return the coupon or attached order card 
today. Or call toll-free 1-800-258-5473. (In NH, dial 
1-924-9471.) 
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THE CLONE“

Frankly, this is the best computer value in America. Better than IBM. Better
than Tandy. Complete MS-DOS" compatibility. . lightning fast processing. . .tons
of RAM. This machine has everything the Boys in Blue promise. . .and more. All
at a price you can afford.

WE DIDN'T NAME IT "CLONE" FOR NOTHING.
What we have here is a computer that is truly IBM PCIXT compatible. The

Clone computer is completely MSDOS compatible and it has all the hardware
capability ol the IBM PC/XT (except cassette) plus some and comes with
MS-DOS 3.2 (the latest version). GW-BASlC and reference manuals
(manuals are extra cost on the Tandy 1000!). With the Clone you
get eight lBM compatible expansion slots, seven of them a lull 13"
long. You have six additional slots available; something a Tandy
1000 owner can only dream about.

IBM COMPATIBLE? YOU BET.
Flight Simulator, one of the classic tests of compatibility, runs

perfectly. Lotus 1-28° can't tell it's not running on an iBM. In
tact. we have not discovered an oft-the-shell MS-DOS software
package that wouldn't run properly on the Clone. The ability
to run standard. oft-the-shell, software is important because
it allows you to obtain software lrom any number
of sources.

STANDARD FEATURES:
The Clone computer comes complete, ready to run,

with lots ot standard features. Like the maximum 640K
of system memory installed. Like an IBM standard par-
allel printer port. a clock/calendar with automatic bat-
tery backup. e speaker, two serial ports (one
populated), a game adapterfjoystick port. a light pen
port, a 2-drive floppy disk controller, and the newest
AT style keyboard. The video output is IBM standard
color graphics with a special port that allows you to
view color soitware on a monochrome monitor as
well as 80 x 25 text. A 360K ultra-reliable floppy
drive is included with space for three additional half-
helght floppy or hard disk drives. The 135 Watt
power supply runs cool and assures you of ade-
quate power tor future expansion.

PC-DeskMates, a powerful multi-function memory
resident utility. is included so you can start using the
Clone when you receive it. You get an alarm, clock,
calculator, calendar, notepad, phone dialer, type-
writer, and access to DOS level commands. The
Clone also comes with Qmodem, the famous modem
program which enables you to access the world of
telecommunications. PC-Write, probably the best
shareware word processor available, is also fur-
nished. Your Clone comes ready to work for you.

WHAT'S MISSING?
The Big Blue price tag.
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OPTIONAL FEATURES:
The Turbo Clone is equipped to run at the standard 4.77mHz clock rate or at a

blazing 8mHz. That's almost 70% taster processing than a standard IBM. Front
panel lights indicate Turbo operation, power status and hard disk activity. A key-
lock switch allows the keyboard to be electrically "locked ouI" for unattended
security. imagine a lengthy Lotus 1-2-3 spreadsheet recalculation with an 8mHz
processorl It's awesome.

HOW TO BUY A COMPUTER WITHOUT LEAVINC-'3 YOUR CHAIR.
Zero effort required. Just pick up your phone and call us toll-free.
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Your American Express, MasterCard and Visa are
welcome at no extra ‘charge as well as your check,
money order, or COD order. Your Clone ships right
away. In just a few days the UPS man delivers it to
your door.

Too long to wait? Ask for our Expedited Service.
Our distribution experts will get you a Clone OVER-
NIGHT, almost anywhere. (Some restrictions apply).

A WORD OF EXPLANATION.
We sell Clones exclusively by mail. And there's a

good reason why. Supporting the expensive overhead
of a chain of retail stores is not our idea of keeping
costs down. You're b‘uylng the Clone computer at
wholesale prices. directly from the manufacturer.
Your Clone comes with an ironclad guarantee that
exceeds most otherfmanutacturersfi We guarantee
your satisfaction or we'll refund your purchase
price within thirty days, no questions asked. Our
guarantee is backed by a reputation earned in
years of experience in the mail order business.
Think about it. Repeat orders come from satis-
fled customers. This makes us work very hard
to get lt right the7first time.

Circle 302 on Reader Service card.Optional TURBO Clone. $799

onl.



--

VS.THEM 

FEATURES 


Microprocessor: Intel 8088 @ 4.77mHz 


Power Supply Rating 
IBM Standard Bus: 
Operating System: 
Disk BASIC: 

MS-DOS and BASIC Ref. manuals: 

Standard System RAM: 

Cost to Expand RAM: 

Keyboard: 

Video Monitor: 

Video Outputs: 

Disk Drive Capacity: 

Max Number of Internal Drives: 

Internal Expansion Slots: 

Accepts Standard IBM Cards: 

8087 Math Co-Processor Option: 

Sturdy Steel Case: 

Standard Parallel Ports: 

Standard Joystick and Light Pen Ports: 

Standard Serial Ports: 

Warranty 

Clock/Calendar 


CLONE 
YES 
8mHz Optional 
135 WATT 
YES 
MS-DOS 3.2 
YES 
YES 
640K 
-0
'AT' STYLE 
INCLUDED 
BW/NTSC/RGB 
1-360K 
4 
8 
YES 
YES 
YES 
1 
YES 
2 (1 Optional) 
1 YEAR 
YES 

IBM PC/XT 
YES 
NO 
63.5 WATT 
YES 
EXTRA 
IN ROM 
EXTRA 
256K 
$$ 
STD 
EXTRA 
EXTRA 
1-360K 
4 
5 
YES 
YES 
YES 
0 
NO 
0 
90 DAYS 
NO 

TANDY 1000 
EX (SX) 

YES 
7.16mHz STD 
54 WATT 
NO 
MS-DOS 2.11 (3.2) 

YES 

EXTRA 

256K (384K) 

$259 ($129) 

NON-STD 

EXTRA 

NTSC, RGB 

1-360K (2-360K) 

1 (2) 

1 (5) 

NO (10 " Only) 

NO (YES) 

PLASTIC 

1 

J (J/LP) 

0 
90 DAYS 
NO 

LEADING EDGE 
Model D 

YES 
NO 
130 WATT 
YES 
MS-DOS 3.1 
YES 
YES 
512K 
$ 
STD 
INCLUDED 
B/W, RGB 
2-360K 
2 
4 
YES 
YES 
PLASTIC 
1 
NO 
1 
15 MONTHS 
YES 

Cost Ready-to-Run $699 $3,063 $1,398 + ($1,683 +) $1 ,295 
8mHz Option $799 

Add $35 for ground dellvery; $70 for air. 
IBM XT coal tlgu-- : Video CHoplay Adopter $250; Video Dlopllly S275; IBM XT computor T1ncly 1000 coal flgu,..• : DOS 2 .11 Ind BASIC ,..,.,.,_ manuola m ,; Yomoty Pluo E>I· 
$2,HS; AddttlOnol Pono, Mrlol port, pno port, ~ port, 640I( RAii S30I; DOS 3.2 ond pilllkln Boord (to 384K) $129 + ; 2561( AddKlonal RAM $129+; Ono Nrlal Pon $79+; lloltoty 
BASIC S8S; Total $3,063. Doeo not lndude the bettety -.up clock ca-. No light pen lllclc-up Clock Cllondlr $99 +; Compoolte Monochrome Monhor $129 + ; Model 1000 EX Com
port. pu10< $799; Model 1000 SX Computer S1199; We _,.. not able to equip the Tlndr 1000 to 

dlfeclly compare with the Clone be<aulO ol the 1000'• lnherem doslfln llmllltlona. 
'Tho above prices .,.. llOI priceo .. - - <OUld clet0f11llno. _, tho IBM - Tondy .. 
evallable M • dlKOUnt. 

CLONE OPTIONAL EQUIPMENT AND FEATURES 

2nd 360K TEAC Half-height Floppy Drive . . ...... $99 HiRes RGB Color Monitor 640 x 200 . . ... ... . . . $299 

20mb 65ms Seagate Internal HD ...............399 HiRes Mono Graphics Card 720 x 348 .. . . . ..... 129 

30mb 40ms Seagate Internal HD ...... ......... 699 HiRes Mono Monitor 720 x 348 . ... . ........... 110 

80286 SpeedKit. Makes XT faster than AT .. . .... 399 5151 Accounting Keyboard .... . .. . ............ . 79 

300-1200 Internal Modem & Software ........ .. .. 149 300 Watt Uninterruptable Power Supply .......... 299 


Simply, if anything is wrong with your Clone or any of its peripherals, we'll fix it free for up to one 
year after you've received your Clone. You have probably read other manufacturers' warranties, and 
gotten confused, suspicious or even mad. You're probably skeptical about anything as simple and 
straightforward as our warranty. So here's the fine print. 

You can void your warranty by failing to exercise normal care when hooking up or operating your 
Clone. Or trashing the guts with a hammer. Or running it over with something. Or burning It up. 

You have thirty days after receipt of your Clone to see if you and It are going to be compatible. If 
you are not satisfied with your Clone for any reason within that time you may return it to us for a full 
refund, less shipping charges. Just don't write in the manuals or lose anything that was in the original 
container as it all has to be intact. 

The other guys only give a 90 day guarantee. Ever wonder why? Ever try to get a refund? Complete 
warranty details are available on request. 

NO ORPHANED CUSTOMERS 
We have been supplying serious customers with high quality hardware and software since 1980. Sound engineering, 

high performance, quality construction, outstanding warranties and a reputation for doing the right thing have been our 
way of doing business since Day One. As the manufacturer of Clone computers, we stand behind each computer sold 
with a 100% commitment to our customers' satisfaction. Price, Performance, Value ...Clone is the clear choice for serious 
computer users. To order, call us today. REMEMBER. ..YOUR BEST FRIEND MAY BE A CLONE! 
Clone Computers; 2544 W. Commerce St; Dallas, Texas 75212; 214-637-5400; Telex 882761; FAX 214-634-8303.i 
800-527-3582 U.S.A ~~':"'~"-=.:.:::::':=..":::r..':;""5,.,.;!.'~.= 
BOo-442-1310 Texas IClone@iimjl =---...;.:::..'!!.::.:-"....:.."'""-------..-.. .....,,. ........ 

1-800-527-3582 
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cell-formatling changes before you store 
your new Multiplan worksheet. 

Macros are handy and provide a short
cut for repeated operations. This feature 
was missing from U1e previous version. 
Multiplan now Implements a complete 
macro capability that has all the power 
and flexibility of 1-2-3. Couple this with 
the outstanding power of Multiplan in 
areas such as windowing and external 
file links. and you get an unbeatable 
combination. 

Multiplan's macro capability has one 
significant improvement over 1-2-3 · s: You 
can use a "macro record" mode to store 
the appropriate keystrokes while you per
form one sequence. lf you have ever writ
ten an extensive 1-2-3 macro, you will 
appreciate this capability . Repetitively 
executing macros to find out that they 
do not work because 1 entered a wrong 
keystroke has always frusl.rated me. 

Performance 
I used Multiplan and 1-2-3 (version IA} 

on a Tandy 2000 with 512K and a hard 
disk. This Is by no means an extensive 
test of either product and is merely 
to show you some of the relative merits 
of each. 

After loading DOS, I had 455.024 
bytes of memory available to each pro
gram. I loaded the upper-left cell with a 
constant value and each cell below it 
with a simple formula that incremented 
the value above it. Then I copied this col
umn down and right until I filled the 
worksheet to capacity. 

Under these conditions , Multiplan 
could accommodate 137 rows and 100 
columns. 1-2-3 could handle an equiva
lent spreadsheet of only 106rowsby 100 
colu.rnns. When the Multiplan spread
sheet was filled with this test worksheet, 
I could still store a nu.rnber in the cell 
at row 4095, column 255. Even in an 
empty worksheet. 1-2-3 cannot store a 
number in cell Al and the cell at the 
maximum spreadsheet limits without 
exceed ing memory size. 

For timing purposes, I reduced each of 
these spreadsheets to a uniform 100 by 
100 cells. 1-2-3 stores this spreadsheet 
on disk using 291,328 bytes, and Multi
plan uses 214,347 bytes. I conducted the 
timing run by entering a new constant 
value into the upper-left cell and waiting 
for the calculations to complete. 

1-2-3 required 11.3 seconds. Multiplan 
appears much faster, completing the vis
ible calculations on the screen in 4.4 sec
onds. But the actua l time for the 
calculations was 28.3 seconds. This Is 
quite a bit slower than 1-2-3, but you can 
begin entering the next data item as 
soon as the screen calculations are done. 
Multiplan performs the remainder of the 
calculations in the background. 

Multiplan 
implements a 
complete macro 
capablility that 
has the power 
and flexibility 
of 1-2-3. 

Conclusion 
This new version of Multiplan is a big 

improvement over the previous MS-DOS 
release. The features 1 have mentioned 
put It In a class with 1-2-3. except for the 
graphics capabilities. 

Installation for your MS-DOS com
puter is easy. If you can't find your video 
display among the 54 supported devices. 
you can design your own support by fol
lowing clear instructions and prompts. 
Two of these installations even support 
TopView and Windows. 

Documentation has always been a 
strong feature for Microsoft products, and 
Multiplan's documentation is no excep
tion. A clear instruction section teaches 
everything you need to know to get 
started. The reference manual is complete 
and Is organized alphabetically by com
mand and by function . Separate appen
dixes provide Information for macros . 
file transportation. iterative calcula
tions. and using Multiplan with a mouse. 

lf you need graphics capability, don't 
give up . Multiplan ls fully compatible 
with its companion software application, 
Microsoft Chart. which produces exqui
site graphics directly from spreadsheet 
data. Unlike l-2-3's graphics. which can 
produce relatively simple graphs from a 
single range of data, Microsoft Chart and 
MulUplan can draw from a gallery of 
chart representations-columns, bar 
and line charts. scatter and area plots. to 
name a few-that also support a wide 
range of prtnters and plotters. Using the 
linked Microsoft software. you can rotate 
charts for display and combine pie and 
bar graphs for colorful presentations. On 
the down side, the Chart software does 
not automatically line up text from a 
Multiplan me. so you cannot produce ad
equate bulletin charts or text view
graphs using this system . 

This linked graphics package Is infi
nitely better organized than the 1-2-3 soft
ware. The relationship between Multiplan 
and Microsoft Chart Is so strong It blows 
1-2-3 right out of the water. especially 
when you consider that the total cost of 
the two Microsoft programs is approxi
mately the same as the cost of 1-2-3. • 

Is Small-C 
Too Small? 
by Hardin Brothers 

***The Small-C Compiler runs on the 
Model 4 (64K) and Model 11112/16 (64K) 
and requires two disk drives. Simply 
The Best Software Inc.. 2709 N. Sibley. 
Metairie, LA 70003. $59.95. The Small
C Handbook, Reston Publishing Co .. clo 
Prentice-Hall, 200 Old Tappan Road. Old 
Tappan, NJ 07675, 201-767-5049. ISBN 
0-8359-7012-4. $17.95. 

P erh aps you've noti ced: There's 
been a qu iet revolution among rnl

crocom puter programmers. The y 've 
been leavin g behind the traditional 
Basic and Assembly languages as devel
opment tools. and turning to C as tbe 
language of choice for developing every
thing from s ystem-level programs to 
complex applications. 

One popular early version of C for CP/M 
computers was Small-C. a subset of the 
C language. Small-C was originally writ
ten in 1980 by Ron Cain, presented in 
Dr. Dobbs Journal, and placed in the 
public domain . Later, James E. Hendrix 
greatly revised and expanded It and pre
sented it in The Small-C Handbook. It 
has since been rewritten for several dif
ferent compu ters and operating sys
tems. most rece ntly for the TRS-80 
Model 4 and Models ll/12/16. I reviewed 
the Model 4 T RSDOS 6 version. 

A Small C 
The most obvious dilTerence between 

Small-C and s tandard C (as-defined in 
Brian Kernigh an and Dennis Ritchie 's 
The C Programming Language) is that 
Small-C supports only two types of ob· 
jects: signed integers and signed char
acters. It does not support any kind of 
floating-point representation. nor does it 
allow such modifiers as long, short, or 
unsigned. However. it does a llow arrays 
of both characters and integers. 

You can create useful programs with
out using real (or floating-point) num
bers. As long as you aren't writing math
ematical or business applications. thfa 
limitation will probably not bother you 
too much . However. Small-C is missing 
some standard C features that can cause 
real problems . 

A hallmark of C programming is a 
heavy reliance on pointers to storage 
areas . to arrays of pointers, and to point
ers to such arrays. The levels of l.ndJrec
tion that mos t C compilers allow are 
either unlimited or limited only by the 
programmer's ability to keep track ofthe 
levels of indirection. 
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However, Small·C supports only one 
level of indirection. Because C defmes 
the name of an array as a pointer to the 
first clement in that array. Small-C will 
not even allow a normal opening state
ment such as: 

maln[argc.argv) 

Int argc: 

char •argv[J: 


Those three lines are normally at the 
beginning ofany C program that accepts 
command-line arguments, but Small-C 
sees the third line as defining a pointer 
Lo a pointer a nd therefore complains. 
Similarly. Small-C docs not allow multi
tlirnem;iuned arrays. 

As you might expect. Small-C does not 
support slnictures or unions. and there
fore does not recognize the sizeof opera
tor. Surprisingly. it also does not support 
t h e C conditional operator " ? : ... al
though that operator is not difficult to 
include in a compiler. Small-C does in
clude all other standard C operators. 

Small-C's preprocessor supports eight 
commands: #include, #define. #ifdef. 
#ifndef. #else. #endi f. #asm. and #en
dasm . All work as they would with any 
standard implementation of C except 
#define. You can use Small-C's #define 
to give a value to a constant but not to 
define a macro command. 

For example. near the beginning of a 
program. many C programmers will in
clude a statement llke: 

#define PR[x) printfl"x = %d\n",x) 

aJid later in the program include a state
m ent that says: 

PR[I): 

Most C preprocessors recognize the first 
line as defining a macro command and 
replace the second line with: 

printf("l = %d\n",i): 

S ma ll -C's preprocessor knows nothing 
a bout macro substitution, so instead It 
produces the ungainly and incorrect 
line : 

[x) printfl"x = %d\n".x)[i); 

Naturally . the compiler rejects this line 
as filled with errors. 

Finally. and these limitations are prob
a bly the easiest to live with, Small-C 
docs not support typedefor bit fields. but 
there are some dose-to-full C compilers 
on the market that do not support those 
fea tures of C either. 

All In all . Small-C is a useful subset of 
standard C but has some serious limita· 
tions. You can write many useful pro
grams with it , but you should not expect 
to be able to copy programs out of maga
zines and programming books and com
pile them successfully in Small-C. Even if 
the programs you are copying do not use 
floating-point numbers, they are likely to 

Small-C is 
a useful subset 
ofstandard C 
but has serious 
limitations. 

use more than one level of indirection or 
the conditional operator. or depend on 
the macro ability of lhe C preprocessor. 
On the other hand. almost any program 
you write in Small-C will be portable. 
with few changes, to a full C compiler. 

Included Programs 
The Small-C compiler produces As

sembly-language output that you must 
assemble and link in order to produce a 
usable program. Because Small-C was 
oliginally written for CP/M, the Assem
bly language it produces is written in 
8080 mnemonics, not the Z80 mnemon
ics that most TRS-80 assemblers accept. 

Besides the compiler. the Small-C disk 
includes a macroassembler. a linking 
loader, a library manager, an archive 
utility, and a program to reconfigure the 
assembler to accept 8080 or Z80 mne
monics (or those for any other CPU). All 
these utilities and the Small-C compiler 
itself are written In Small·C; the source 
code for each is also Included. so y9u can 
add new features whenever you want. 

Apart from the compiler Itself, the most 
interesting part of the Small-C package is 
a configuration utility thatlets you change 
the mnemonics that the assembler will 
accept. The assembler contains a trans
lation table that it uses to convert source 
code to machine code. With the config
uration utility, you can change that table 
at any time. The disk includes transla
tion tables for 8080 and Z80 mnemon
ics. but it would not be difficult to create 
your own translation table and use the 
assembler to create programs that could 
run on other computers as well. 

The Small-C Library 
One of the characteristics that distin

guishes one C compiler from another is 
the completeness of its library. No stan
dard exists by which to judge a C com
piler's library. although the ANSI C 
committee Is working on one. For the 
most part. C programmers expect to add 
their favolite routines to the standard li
brary of any compiler. as well as create 
their own libraries of special-purpose 
functions. 

Small-C lacks two kinds of library 
functions that might cause some prob
lems for users: you would probably have 

to write these functions in Assembly lan
guage if you had a need for them. The 
first is the ability to look at or create a 
string as if it were an Input/output 
stream.Small-Chas no equivalent of the 
splintf( ) and sscanf( ) routines that are 
included with most compilers. 

Second, although Small-C can man
age memory blocks, it has no functions 
that move or copy a block of memory. 
such as memcpy() and memcmp(). Un
like the string-handling routines above. 
memory routines are generally easy to 
write in either C or Assembly language, 
and you could add them to the standard 
library with little trouble. 

TRSDOS Implementation 
Even with all its limitations, I like the 

Small-C compiler. I am not at all im
pressed with Simply The Best Soft
ware's implementation of the TRSDOS 6 
version of Small-C, however. If I decide 
to continue using Small-C on my Model 
4, I will probably rewrite and recompile 
much of their TRSDOS·specific code. 
This Implementation seems to have 
been made with little consideration or 
understanding of TRSDOS 6. 

First. and most dangerous, nothing in 
this Small-C package checks or respects 
the system value HIGH$. The authors 
have left u nchanged the CP/M assump
tion that any program can have a ll mem
ory space up to OF3FF hexadecimal. If 
you have no filters or other programs 
loaded into high memory. this assump· 
tion robs you of 3K bytes of memory 
space. If you use more than 3K bytes of 
high memory for special filters and dliv
ers (and I often do). SmaJl-C and any pro
gram wlitten in it will overwlite your 
high-memory routines and nearly al
ways cause a system crash. The authors 
could have avoided this problem with 
about 30 extra bytes of code. 

Second, this Implementation of Small
C accepts only a source-code text file and 
can open only data files that have a log
ical record length of 1. Every Model 4 
text editor I know of creates files with a 
logical record length of 256 bytes and 
therefore is incompatible with this ver
sion of Sm all-C. The solution Is to wlite 
a source-code file with your favolitc text 
editor o r word processor. use the 
TRSDOS Copy command and its LRL 
parameter to copy the source to a new 
file with a record length of 1, and then 
compile the second file. You will have to 
do the same to work with any data files 
that other programs have created. 

Like th problem with HIGH$. this in· 
compatibility with most Model 4 text 
and data files is easy to fix . A total of two 
additional lines of Assembly-language 
code could have made this Small·C work 
with any Model 4 text or data file. 
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CP/M users are accustomed to press
ing control-C to abort a program and 
control-S to pause video output. TRS-80 
users have learned to use the break key 
and shift-@ instead. In fact. TRSDOS 
provides special support for the break 
key and shift-@. but this Smal1-C imple
mentation ignores and overrides that 
support, so the normal TRSDOS keys 
have no effect at all. 

The authors of this implementation ap
parently did not understand the TRSDOS 
6 keyboard interface. They have (Inad
vertently. I would guess) disabled type
ahead while any programs created with 
Small-C (including the compiler, assem
bler, and linker) are running. 

TRSDOS Includes a simple method to 
check the syntax of a file name. convert 
it to uppercase, and add a standard ex
tension ifnecessary. This is another TRS
DOS feature that is disabled in this ver
sion of Smal1-C. You must enter all file 
names in uppercase and. when the com
piler or one of the other programs is ex
pecting to add an extension onto a file 
name itself, you must Jet it do so or the 
program will stop with an error message. 

One of the features ofC and Its original 
Unix environment is the ability to redi
rect input and output. That ability is 
lacking in CP/M, so the original author 
ofSmall-Chad to create a m ethod ofsim
ulating it. 

The author of this version of Small-C 
has ignored the device independence of 
TRSDOS 6, as well as the device names 
that most users know (0 PR. •no. •KJ. 
and so on). and instead retained the CP/M
like interface of the original Small-C. If 
you want to send output to the printer, 
you must redirect it to the LST: device, 
not to 0 PR. for example. Jfyou are famil
iar with CP/M, this might not bother you 
much, but if you are used to working in 
the TRSDOS environment. you wlll be at 
least annoyed by this compiler's igno
rance of TRSDOS. 

I am more saddened than angered by 
Small-C's Incompatibilities with TRS
DOS. because all of them could be easily 
avoided and very little extra code (in 
fact. sometimes even less code than Is 
already In Small-CJ is needed to correct 
these faults. In many ways. TRSDOS 6 
is the most powerful small-computer 
DOS available, but this package goes a 
long way to cripple It. 

The Small-C Handbook 
James E. Hendrix's The Small-C 

Handbook Is not Included in the Small
C package but is absolutely necessary to 
use Small-C Intelligently. The documen
tation from Simply The Best Software 
describes how to run the compiler, as
sembler. linker, librarian, archiver. and 
configuration program for the assem

ble\ · but it tells you nothing at all about 
how'to write Small-C programs. The doc
umentation strongly suggests that you 
buy The Small-C Handbook, a sugges
tion you should not Ignore. 

The handbook begins with an intro
duction to 8080 Assembly language. 
then describes the subset of C that 
Small-C supports. It includes a complete 
description of the Small-C library func
tions and a discussion of how to Write 
efficient programs. It also presents and 
explains the source code for the Small-C 
compiler and library. 

One of the seven appendJxes In the 
handbook claims to list the incompati
bilities between Small-C and standard C, 
but lists only the possible ways In which 
a Small-C program might be incompati
ble with a standard compiler. It would be 
helpful to have a similar list of incom
patibilities that a programmer might 
face when moving a standard C program 
toSmall-C. 

It is possible to use the source code of 
the Small-C compiler and library to fig
ure out Just what Is and what Isn' t al
lowe4 in this subset of C. but the process 
would be tedious. The Small-C Hand
book Is almost mandatory if you are 
going to use Small-C at all. 

Conclusion 
The docwnentatlon supplied with this 

version of Small-C Is clear and concise. 
Its purpose is to explain how to nm the 
system but not how to use It to Write a 
program. and u 'fulfills that purpose well. 

At one point, the documentation says 
that the purpose ofSmall-C Is to be "sim
ple. adaptable. a nd educational." It ful
fills those objectives admirably. The' 
nicest aspect of this package ls that it 
Includes all source code for the complier, 
assembler. linker. librarian. archiver. 
configuration program, and standard li
brary. The Small-C Handbook explains 
In detall how to modify Small-C to suit 
your own needs and computer. 

If you enjoy modifying programs and 
making them work the way you think 
they should or you want a gentle intro
duction to llie C language. this Is a good 
paol.<Pge and is much cheaper than the 
othe'r versions of C available for the 
Model 4 In TRSDOS 6 mode. I wish that 
the TRSDOS 6 implementation had been 
made with a better understanding of the 
operating system and Its power, but the 
beauty of this system is that it is easy to 
alter and improve. 

However, if you want to run C pro
grams written for other compilers or list
ings published In magazines and books, 
Small-C's limitations might cause you a 
Jot of frustration . In such a case, you'd 
do better to use a more full-featured ver
sion of C for the Model 4 . • 

A Bett r 
Access Road 
by Mark D . Goodwin 

***TSAM/BCI runs on the Model lII (48K) 
and requires LDOS 5 .1.x and one disk 
drive. Terasoft Inc., 34 Greenfield Court. 
Berea. OH 44017. $99. 

S torage and retrieval of valuable in
formation Is perhaps the most Im

portant use for a computer. One of the 
most efficient access methods is the in
dex sequential access method (ISAM). 
JSAM uses a unique key for each record 
In a dJsk file. Locating a particular record 
Is easy; you find tbe record's key. which 
leads you to the desired record . 

ISAM is a widely used access method. 
but It can be difficult to implement in a 
program. While TSAM/BCI isn't the first 
TRS-80 ISAM utility. it is unique in Its 
approach to implementing ISAM. Other 
ISAM utilities use collections of Basic 
subroutines to implement the necessary 
ISAM routines. However. TSAM/BCI 
adds 20 oew commands (see the Table) 
to the LBaslc Interpreter. Through the 
proper use of these commands. you can 
greatly simplify Writing ISAM programs. 
Furthermore. you can use the helpful 
TSAMIBCI commands to simplify ran
dom-access file handling; they are many 
times faster th an an equivalent Basic 
subroutine. 

New Comm.ands 
Executing TSAM/BCI can be as simple 

as entering TSAMBCI at the DOS Ready 
prompt. However. TSAM/BCI allows 
quite a few command-line options: man
ual speelftcation of the run-time mod
ule 's memory address. bypassing the 
loader menu, a utomatic execution of a 
CMD file, purging of the run-time mod
ule from memory. automatic execution 
of a Basic program, execution of the 
TSAM/BCI utilities menu. suppression 
of nonfatal error messages, building er
ror-handling routines. erasing a Basic 
variable or array. Wldeleting (or restor
ing) a deleted record, passing of LBasic 
parameters to the LBasic interpreter. 
and passing of a Basic command line to 
the LBasic interpreter. TSAM/BCI's chief 
purpose is to install a run-time module 
into high memory. load LBaslc, and link 
the run-time module with the LBasic 
interpreter. 

TSAM/BCI modifies a few LBasic com
mands to make them compatible with 
TSAM/BCI. For the most part , these 
modifications are invisible to the pro
grammer. All TSAM/BCI Basic com
mands arc implemented in a program 
via the LBasic CMD statement. The fol

eanunued Ori p. 106 
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ALanguage of Choice 

Is the thrill gone from Basic? 


Meet some of the alternatives, up close and personal. 


What language are you using 
on your computer? If you 
are a beginning program
mer. chances are you're us
ing the Basic interpreter 

th at came with your system. Even if 
you're not a beginner, you might be using 
Basic out of habit or because you're con
fused by the multitude of alternatives. 

One of the oldest languages in existence, 
Basic has survived the transition from 
mainframe to mini- to microcomputer. 
Even so, It has become a controversial lan
guage. Many experienced programmers 
berate Basie's slowness, its unstructured 
programming methods, Its failure to make 
full use of the computer's memory. and its 
lack of true functions and procedures. 

In this article. I'll describe alternatives 
to Basic that overcome some, If not all. of 
these limitations. The majority of lan
guages I'll discuss are available for both 
TRSDOS and MS-DOS computers (a few 
are restricted to MS-DOS). 
Refer to the Table for a JJj--~~........ 
list of available Imple
mentations along with 
prices. The Index on 
p. 49 contains the 
manufacturers· 
names and ad
dresses. 

Throughout 
the discus
sion, I'll refer 
to a program 
called the 

by John B. Harrell Ill 

Sieve ofEratosthenes Prime Number Gen
erator, which has become a de facto stan
dard for forming compiler benchmarks. 
Program Listing l shows this program as 
it would appear ln Basic. For each lan
guage I discuss (except Prolog), I'll provide 
the equivalent code required to wlite the 
Sieve of Eratosthenes number generator. 

A word of advice before I begin: Though 
the market Is filled with Interesting and 
powerful alternatives to Basic. you 
shouldn't feel compelled to stop using Basic 
just because other languages exist. Many 
good programs are written In Basic. Its in
terpreter Is widely available, and Basic 
code is relatively transportable. For whip
ping up short programs, Basic is nearly 
unsurpassed. Even for more complex pro
grams, you can make Basic do almost 
anything by adding a little imagination. 

Fortran 
Fortran (an acronym for formula trans

lator) was one of the frrst high-level lan
guages. Developed In the late 1960s, It has 

been the mainstay of the scientific com
munity for nearly two decades. (A close 

relative, Algol, Is widely used by the 
European scientific community.) 

The language has undergone 
several revisions, the most cur

rent ofwhich is Fortran-77. a 
powerful implementation 

used primarily on mainframe computers. 
Fortran has many features In common 

with Basic. In fact, Basic was originally 
modeled after Fortran, with additions that 
made It more suitable for student pro
grammers. Fortran, however, Is a true 
co'mpiled language; the code it generates 
runs in the machine's environment. 

The Fortran File 
Fortran allows you to call procedures 

(subroutines) and functions with a flexible 
parameter specification. Its static defini
tion of these procedures and associated 
data areas, however, prohibit reentrant 
modules or recursive-function definitions. 

Designed to support punch-card input 
and line-printer output environments. For
tran's formatting capabilities are limited by 
today's s tandards. Implementing the full
screen video and keyboard-manipulation 
routines normally used on microcomputers 
requires a major programming effort. 

Fortran's string-handling capabilities 
are limited. as well. You have to use arrays 
to hold characters as parts of an Integer 
word Oater versions have a character data 
type) and then wlite the software to ma
nipulate characters. 

Fortran provides a Do statement. which 
takes the form: 

DO n var;ll ,12,13 

This looping control statement is essen
tially equivalent to Basie's For statement. 

System Requirements 
All systems 
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Unlike its Basic counterpart. however. the 
Do statement executes one time, even If 
the loop's starting value Is greater than 
the limit. 

Fortran also has If, GOTO, Call, and 
function-invocation statements. The If 
statement, like Basie's, tests the validity 
of an expression and executes the state
ment following it. Unlike Basie's, For
tran's If statement can contain only one 
executable statement. The language also 
has a variation of the Ifstatement that you 
can use as a three-way switch. 

Program Listing 2 Is the Fortran equiv
alent of the Sieve of Eratosthenes Prime 
Number Generator. To generate the prime 
numbers, the algorithm examines a flag 
array whose index value ranges from zero 
to 8,190. The program illustrates one of 
Fortran's most serious limitations: its in
ability to address arrays using natural in
dex values. To do so, you either have to 
introduce program overhead or resort to 
programming tricks. (Failure to recognize 
this limitation and program around it can 
produce some spectacular crashes.) 

The trick 1 used was to create a common 
data-storage area, which forces the com
piler to allocate space for FLAGO prior to the 
FLAGS array. An index value of zero ad
dresses the word designated by FLAGO. 

Fortran vs. Basic 
Fortran offers the following advantages 

over Basic: 
•Compiled Fortran code executes faster 
than interpreted Basic code. 
•Fortran directly supports modular pro
gramming by using separately compiled 
subroutines and functions. 
•Fortran programs make use of ail avail
able memory (on MS-DOS machines) and 
the programmer has control over storage 
layout and use of the data area. 

In its favor, Basic provides a graphics 
interface. which Fortran lacks, and its 
screen- and keyboard-handling capabili
ties are more flexible. String manipulation 
also is easier in Basic. Microsoft Basic pro
vides more control statements than For

tran. including While . . . Wend. and It has 
an excellent program editor and built-in 
user Interface. Fortran requires a separate 
program editor (not supplied), and its user 
interface is often confusing. 

Fortran-4, the version of Fortran for the 
Models I, m. and 4, supports the American 
National Standards Institute (ANSI) docu
ment X3.9-1966, with some restrictions 
and extensions. The most significant re
striction is the omission ofthe complex data 
type used in mathematics. Fortran-4 is also 
available for CP/M operating systems. 

The Microsoft Fortran Complier for MS
DOS computers Is a subset of Fortran-77. 
ll supports the standard described in 
ANSI document X3.1978. Most of the ex
tensions Implement the features of the full 
ANSI Fortran compiler. Others provide 
minor. but useful. enhancements. 

Pascal 
Untll recently, you could find as many 

versions of Pascal in the market as you 
could computers. This was because. for 
many years, no formal Pascal standard ex
isted. Vendors embellished the language 
(defined by Professor Niklaus Wirth) with 
enhancements and changed features at 
will to overcome perceived inadequacies. 

Two events stemmed the flow of these 
deviant Pascal compilers: the Introduction 
of the International Standards Organiza
tion (ISO) Pascal standard, and the intro
duction of Borland lnternational's micro
computer implementation. Turbo Pascal. 

The Microsoft Pascal Compiler avail
able for MS-DOS computers implements 
the full ISO standard with two supersets 
ofextensions and some minor limitations. 
It has two extension levels, which add fea
tures to the language's file-handiing and 
processing capabilities and its system-ac
cess functions. The fll'St extension level 
also adds string-handiing capability. 

Borland Intemational's Turbo Pascal is 
almost a language in Its own right. While 
it supports most of the ISO standard. its 
powerful extensions are a major contri
bution that put the full power ofyour com

puter at your fingertips. You simply can
not find a n other compiler that is as 
flexible and that has as many features. On 
a Tandy 2000, compilation speeds of 
9,000 lines per minute are normal. 

Turbo Pascal 3.0 limits the code and 
data of programs produced with it to 64K. 
Fortunately. Turbo Pascal has a flex.Ible 
overlay structure that allows you to over
come this limitation. Borland has prom
ised a new version of the compiler (proba
bly to be released early ln 1987) that will 
generate code modules linkable with 
other languages. 

Turbo Pascal also runs on Model 4 com
puters operating under CP/M. It Is the best 
Pascal complier in the CP/M environment, 
especially if you intend to transport code 
to the MS-DOS environment. 

Structural Notes 
Designed as an instructional language, 

Pascal is rich with features that support 
top-down s tructured-or modular-pro
gramming. (Professor Wirth is a staunch 
advocate of structured programming, as 
are most computer-science instructors. 
Not surprisingly, Pascal is taught in 
the computer-science programs of many 
Institutions .) 

Program Listing 3 ts a Pascal equivalent 
oftheSieveofEratosthenesprogram. Unlike 
Basic and Fortran, Pascal does not require 
the use of the nefarious GOTO statement 
to make the program work. Its control 
structures make the GOTO unnecessary. 

Notice the required declaration of vari
ables and named constants at the begin
ning of the program. Pascal is a strongly 
typed language, which means you have to 
identify data before you can use it. Also. 
once you've defined the data, you can't 
use it for other purposes without resorting 
to programming tricks. 

Pascal provides character, integer, real, 
and Boolean data types. If these don't suit 
your needs, you can make up types using 
Pascal's Type statement and its variety of 
array structures, records, enumerated 
types, and subranges. 
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Language MS-DOS computers Models I and m Model 4/4P/4D CP/M 2.2 and CP/M Plus 
TRSDOS6.2 

Fortran Microsoft Fortran Fortran-4 Fortran-4 Microsoft Fortran-80 
RadioShack RadioShack RadioShack Microsoft Inc. 
Catalog no. 26-5255 Catalog no. 26-2200 Catalog no. 26-2219 $99 
$349.95 (Model III) $99.95 $99.95 

Pascal 	 Microsoft Pascal Alcor Pascal Alcor Pascal Turbo Pascal 
RadioShack RadioShack RadioShack Borland International 
Catalog no. 26-5256 Catalog no. 26-2211 Catalog no. 26-2212 $69.95 
$299.95 $249.95 $249.95 

Turbo Pascal 
Borland International 
$69.95 

Modula-2 	 Modula-2/86 Not available Not available Modula-2 System for 
Logltech Inc. Z80CP/M 
$189 Hochstrasser CompuUng 

(Distributed In the U.S. by 
The Alteroale Source) 
$165 

Microsoft C (Version 4) AztecC80 AztecC80 AztecC80 
Microsoft Inc. Marne Software Systems Marne Software Systems Mame Software Systems 
$300 $199-$299 $199-$299 $199-$349 

Mix C Compiler MC PRO-MC Mix C Compiler 
Mix Software Inc. MISOSYS Inc. MISOSYS Inc. Mix Software Inc. 
$40-$80 $124.95 $124.95 $30-$80 

Prolog 	 Turbo Prolog Not available Not available · Not available 
Borland International 
$100 

Table. Refer to thts manufacturers' prtce ltst to find the language implementation best suited to your system. 

Pascal has a For statement. but com
pared to Basie's and Fortran's, It Is ex
tremely limite<1. The Pascal For statement 
can count up to a limit or down to a limit 
only by Integral units. The language gains 
flexibility, however, by using enumerated 
data types as the Index value of the For 
statement. The following program frag
ment illustrates this feature: 

Type 
colors = (red, orange, yellow, 
green. blue. violet): 

Var 

ncwcolor = colors: 


FOR newcolor : =red TO green 
DO "statement"; 

Another Pascal control structure Is the 
While...Do stalemenl. which Is similar to 
Basie 's While...Wend. Pascal's Re
peat. ..Until statement performs a similar 
function (It has no equivalent in either For
tran or Basic). The difference Is In loop In· 
ltlallzatlon and execution. If the control 
expression Is Invalid, the While statement 
won't execute, while the Repeat state
m ent executes once. 

Pascal also has a powerful Case state· 
ment for selecting the matching path In a 
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multipath logic statement. The code frag
ment In Program Listing 4, for example, 
takes appropriate action when the desig
nated key is pressed. Pascal allows a com
pound statement defined by surrounding 
multiple statements with Begin and End. 
You can Include any valid Pascal state
ment within this compound-statement· 
block. The II statement In Listing 3 , for 
example, consists of one compound state
ment that executes If the flag being tested 
Is true. The statement contains several 
others. including a While statement. 

A Few Pointers 
Like all newer languages, Pascal has 

such features as pointers. dynamic mem
ory allocation, and recursive-procedure 
definition. Program Listing 5 demon
strates the use of pointers and dynamic 
memory allocation to perform the algo
rithm for storing numbers. The program 
uses a binary tree, of which each node, or 
leaf, consists of a number value and two 
pointers: one to the left subtree and one to 
the right subtree. After the tree ls con· 
structed from the Input values, the tree 
limbs are " walked" in post-order form to 
generate a list of sorted output values. 

The tree nodes and the elements of the 

sorted output list are dynamically allo
cated from available memory. After gen
erating the sorted output list, the program 
searches the list and prints elements in 
ascending order. 

The program section labeled "traverse 
tree" ls an example of a recursively de
fined procedure. Beginning at the node de
fined by the subtree parameter. the pro
cedure recursively calls Itself to reach the 
bottom of the leftmost limb. 'rhe node at 
that location is entered In the 5orted data 
queue, and the procedure recursively tra
verses the entire right branch of the node. 

Modula-2 
Modula-2. like Pascal, was designed by 

Niklaus Wirth. The language provides 
several features that aren't in Pascal. in· 
eluding s·eparate module compilation. 
The kernel of the language (the core of re
served words) Is not as large as you'd ex
pect In a language with as many features 
as Modula-2 has. Its flexibility. however. 
resides In its ability to use functions pre
pared independently of your program. 

To distinguish between a normal pro
gram m odule and a library module, Mod
ula-2 requires tl1at you specify the library 
module In two parts. The definition mod
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ule identifies the module's interface to 
other tasks: it indicates what data is re
quired and what data is available to other 
modules. The implementation module 
states what actions will be carrted out by 
the module. 

Program Listlng 6 demonstrates how 
Utls scheme might appear in a program. 
The first part of the program Lodicates what 
library module will be referenced and what 
data items, functions, and procedures will 
be used by the program module. 

Modula-2's statement syntax is an im
provement over Pascal's . Modula-2 relaxes 
the requirement for the grouped Begin and 
End statements that populate a Pascal list
ing. lfyou compare Listings 3 and 6. you'll 
notice the difference in the structure of the 
For and While loops particularly. 

Modula-2 also implements a broader 
structure for the if statement and incor
porates the ELSIF feature. For example. 
the following code fragment: 

lFX < 5THEN 
pcrfonnAcUon l; 


ELSIF x < = 10 THEN 

pcrfonnAcUon2: 


ELSE 
perfonnAction3: 

performs action 1 if X ls less than 5, action 
2 if X Is between 5 and 10 inclusive, and 
action 3 otherwise. This Is a compact way 
of performing a series of complex testing 
operations. 

Another improvement contained in 
Modula-2 is the short-circuit expression 
evaluation. The following Pascal code 
fragment aborts on run-time error any 
time the value of X is zero: 

IF (X < > 0 .0) and 
( (l.OfX) < 0 .01)) then 
perfonn-11lath-Statements; 

The compiler generates code that evaluates 
the entire logical expression of the Ifstate
ment prior to making the decisi.on test. 

Modula-2 ensures strict left-to-right 
evaluation of the logical expression and 
terminates evaluation whenever a partial 
expression Is false. A similar situation ex
ists for logical expressions connected with 
the Or operator. In this case. the condi
tional code executes Immediately when 
the partial expression is true. 

Modula-2 provides a conformal-array 
schem e that allows you to write array
handling procedures not bound to a slnglc 
array type and without fixed upper and 
lower bounds. This allows access to vector 
arrays element by element. 

Best Buys 
Two implementations of Modula-2 are 

worth your consideration. Hochstrasser 
Computing's Modula-2 System for ZBO 
CP/M Is an excellent system for the Model 4 
(or any other ZOO computer runntng CPIM). 
Logltech Inc."s Modula-2186 Software De
velopment System is the Implementation 
of choice for MS-DOS computers. 

ISEE WHAT WE OFFER.I 


ISomeday, our competition will give as much !I 
TANDY computers are created equal.. .all retailers are not. 

A good price is, obviously, very important but there are " other impor
tant differences" which the buyer should be aware of. before parting with 
any money. 

A good example Is 1"the retailers buy-back policy •", to insure the buyer 
against that expensive mistake, 2 the call free number for easy price comparison 
and 3credlt card orderlng for convenience and safety. The price quoted should 
be •the total price with no road-freight charges (to be added later). Under normal 
circumstances the order should be 5shlpped the next business day and a "same 
day rush-service" should be available. 

The fact that the majority oforders are from 6repeat-buyers is a strong indication 
of the great satisfaction and trust that our customers feel. However. for those still 
not convinced we offer ' references to prove our bona fides and 8that the Radio 
Shack warranty and service will be available, to our customers, NATIONWIDE. 

These eight important considerations will be yours when you order from Fort 
Worth Computers. Call (free) for a price comparison. 

I rt I l•I 1· r 171 J. J·1··1 . _1:: .- \-\ 
I t t t I I I I I I t I t - \.. \ • 

I '1'1',',', ', ',',',' 1'1' ~ - . :_1 1 

CUSTOMER SERVICE/QUESTIONS ABOUT 

YOUR ORDER and in TEXAS 1·817-573-4111 
 n..n..J"Tl..n.r 

' ' iarn.~ om rr:JCAS lit.IE MOf'°""·rl'llG\Yl -• :E FORT WORTH COMPUTERS Fort Worth Computers '-- L ~ 
377 Plaza (WE ARE SERIOUS ABOUT SAVING YOU MONEY) 
Granbury, Texas 76048 Loca19'd lO m1IH lrom Fl Wonn 
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In terms of power. Modula-2/86 rivals 
1\irbo Pascal . It Is not nearly as fast when 
compiling, but It generally executes faster 
than any equivalent Turbo Pascal. Also, 
the compiler tools available from Logttech 
are mind-boggling. (I received 11 disks 
worth.) One of them, the Turbo Pascal to 
Logltech Modula-2/86 Translator, Is truly 
innovative and lives up to its promise of 
easing the conversion process. I fowid I 
had to make relatively few changes to the 
translated code. 

Neither Hochstrasser's nor Logltech's 
documentation Is sufficient for teaching 
you how to program In Modula-2 . Both 
manuals. however, cite a number of ref
erence materials that are available In 
bookstores. 

C Language 
Bell Laboratories designed and used C 

to write most of the Untx operating sys
tem. It contains many high-level language 
features and allows easy access to the ma
chine architecture. Program Listing 7 Is 
the Sieve of Eratosthenes program writ
ten In C. 

Like Modula-2. C has a small kernel of 
reserved-word features and relies heavily 
on its fwiction library for support. C Is also 
a modular language and supports sepa
rately compiled functions. 

Unlike Modula-2 and Pascal, C Is not rig
idly bound to its data structures. Your pro
gram Is only loosely bound to the data types 
you establish. As tn Assembly language, 
you can alter a data Item's definition. 

Key ofC 
C ls a language of statement blocks. 

Each block Is enclosed tn brackets {} . In 
Listing 7. the variable declarations appear 
at the beginning of the block associated 
with the main program function. Note 
that Ute program defines the flags array as 
type "char." This allocates the smallest 
storage unit ( 1 byte}, allowing you to treat 
each element as a byte. 

C provides looping controls like those 
In Pascal and Modula-2, with a few differ
ences. C's for statement consists of an In
Itiallzallon expression, a logical test 
expression, and an Increment expression. 
The loose definition of expressions can 
lead to some bizarre-looking statements, 
as in the following: 

for ( t = I. J = t + 2, k = 5: 
sUJ a t[kJ: 
J - - .k + + J; 

The Initialization expression is: 

1= l:J=I+: k=5 

The logical test is: 

SUJ=tikJ 

and the Increment is: 

J- - .k+ + 

Notice that the for statement does all the 
work; the executed statement Is null. 
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Program Ltsttng 1. The Steve ofEratosthenes Prime Number Generator written 
In Basic. 

180 DEFINT A-Z 
110 SIZE = 6190 
120 ITERATION = 10 
130 OPTION BASE 0 
140 
150 	DIM FLAGS (SIZE)
160 ' 
170 PRINT ITERATION;" Iterations: "; 
180 I 

190 FOR ITER = 1 TO ITERATION 
200 COUNT = 0 
219 FOR I a 0 TO SIZE 
220 PLAGS (I) c -1 
230 NEXT I 
240 FOR I = 0 TO SIZE 
259 IF NOT FLAGS(!) THEN GOTO 330 
260 PRIME • 2 • I + 3 
270 K ~ I + PRIME 
260 WHIC.E K <= SIZE 
290 FLAGS(K) = 0 
300 K • K + PRIME 
310 WEND 
320 COUNT = COUNT + 
330 NEXT I 
340 NEXT ITER 
350 ' 
360 PRINT COUNT;• primes .• 
370 END End 

Program Listing 2. To generate prime numbers in Fortran, the algorithm ex
amines an array whose index value ranges from zero to 8, 190. 

PROGRAM ERATOS 

r~rEGER FLAG0 , FLAGS (8190), SIZE, ITER , I, COUNT, PRIME , K 
COMMON// FLAG0,FLAGS 


SIZE = 8190 

ICNT = 10 

WRITE(*,800) ICNT 


800 FORMAT(lX,12,' Iterations: ') 

DO 700 ITER = l,ICNT 

COUNT • 0 

DO 100 I=0 ,SI ZE 


100 	FLAGS(!) = 1 

DO 400 I • O,SIZE 

IF ( FLAGS(!) .EQ. 0 ) GOTO 400 

PRIME = 2*I+3 

K = l +PIUME 


20 0 	 IF ( K .GT. SIZE GOTO 300 

FLAGS (K) 
 - 0 
K = K+PRIME 

GOTO 200 


300 CONTINUE 

COUNT • COUNT + 1 


400 CONTINUE 

700 CON'l'INUE 


WRITE(*,810) COUNT 

810 FORMAT(lX,14,' primes.') 


END 	 End 

Program Ltsting 3. Unlike Baste and Fortran, the Pascal code does not require 
tile use of GOTO statements. 

PROGRAM era t:o s ; 
CONST 

size ~ 6190; 
iterations = 10; 

VAR 
count , i, iter, k, prime : Integer; 
flags : ARRAY[0 •• size} OF Dooleon; 

BEGIN 
Write(iterations, ' Iterat i ons: '); 
~'OR iter := 1 TO Iterations DO 

BEGIN 
count ;c. 0; 
FOR i : = 0 TO size DO 


flags [!} :=True ; 

FOR i : = 0 TO size DO 


IF flags[i] THEN 
BEGIN 

pr ime != i *2+3; 
k : = i+prime ; 
WHILE k <= size 
BEGIN 

flag s [k } : = False; 
k := k+pr i me; 

END; 
count : - count+l; 

END; 
END; 

WriteLn(count, 'primes.') ; 
END. 	 End 



Great Christmas Savings from Radio Shack 

64K Color Computer 2® 

ONLY $9 95* 


Save $60 on a colorful gift 

for the whole family 


Here's a perfect gift 
that's sure to fit 

Give your fami ly Radio Shack's 
remarkable Color Computer 2 
(26-3127, Reg. $159.95), and 
start computing the first thing 
Christmas morning-even if 
you've never used a computer 
before! Simply attach to your 
TV, and you're set. 

Everyone in your family can 
use the Color Computer 2 year 
round for education , entertain
ment, and home management 
tasks . It can even be used for 
writing your own sophisticated 
programs- simply pop in an 
instant-loading Program Pak™ 

cartridge, or choose ready-to
run cassette software (requires 
optional recorder) to set up a 
family budget, monitor invest
ments, create an inventory of 
household items or play exciting 
games with sound effects. Your 
children will use the Color 
Computer 2 to help strengthen 
their math, spelling and reading 
skills, too. 

Save $100 on the 
matching disk drive. 

The Color Computer 2 lets 
you access 32,000 characters of 
memory with the built-in BASIC 
language. As your family's inter
ests and skills grow, the Color 

Comput r 2 can be expanded to 
keep up vith everyone's needs. 
Add the F D-501 Color Thinline 
Disk #0 (26-3131, Reg. $299.95, 
Sale 199.95) to access the full 
64 K memory and to store over 
156,000 characters of data. Plus, 
you can add a telephone modem 
for communications, a printer, 
joysticks and much more. 

Put the Color Computer 2 in 
its place-at the top of your 
family's gift list- and do your 
shopping early at Radio Shack. 

lta 1e/haeK 

The Technology Store"' 

A DIVISION OF TANDY CORPORATION 


Circle 75 on Reader Service card. 


'TV. platform and disk drive not included. Prices apply at Radio Shack Computer Centers and participating Radio Shack stores and dealers. Sale begins 10/21 , ends 12/24. 
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You can perform multiple opr,rations in 
each expression separated by a comma: 
the operations arc executed from left to 
right. The logical test expression moves 
the data item from t[kJ to sUJ- a normal 
assignment. The loop repeats until th e 
data Item moved Is zero. 

C also contain a while statement. whlch 
is identical to those In Pascal and Modula-2. 
c·s do...while statement is synonymous 
with Pascal's Repeat...Until. C's if stale· 
mcnts are similar to ModuJa-2's. and the 
language supports the short-circuit fea
tures that Modula-2 does when evaluating 
complex logicaJ expressions. 

C Includes a switch statement for select
ing multiple cases In code execution . It Is 
identical to the Case statement in ModuJa-2 
and Pascal. with one important difference: 
The C switch statement does not auto
matically tcrmtnate execution at the end 
of a selt:cted block. It continues to execute 
the s u cceeding code until directed by 
some program feature (usually the break 
statement) to deviate. 

One of C's nicest features is its prepro
cessor language. tn Listing 7. this macro 
language is used to define the two con
s tants in lhe program-a common appli· 
cation . You could also define a generic 
function that returns the maximum value 
of two numbers, regardless of either type, 
as follows: 

I/define MAX(A.B) ((A) > [BJ) ? (A) : [BJ 

The s tatement uses the conditional 
operator: 

expr l ? expr2: expr3 

(If expression 1 ls true. then expression 2, 
el e xpresslon 3 .) The extra parentheses 
around the A and B parameters ensure 
proper evaluation of the expression (even 
if A and B represent expressions). 

The example illustrates the price you 
pay for C's flexibility : Using macros can 
force evaluation of the same expression 
more than once. In a complex program. 
this can exact a steep penalty. In such 
cases. you might want to consider writing 
a simple function to replace the more ele
gant macro definition. 

The C preprocessor also allows you lo 
merge one file Into another. encouraging 
the production of modular code. You de
fine the module Interface as an "tnclude" 
file. which each user program references . 
Couple this with c·s sophisticated cond1
tlona1-compllatlon capabilities and you 
can easily produce code for any work.Ing 
environment. 

Standard References 
C has no clearly defined standard. 

though most vendors strive to implement 
the de facto standard set by Bell Labs' 
Brian l{ e rnlghan a nd De nnis Ritc hi e. 
ANSI has proposed a standard for C. 
which supports Kernighan and Ritchie's 
lmµlt:mentatlon with a number of useful 
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Program Listing 4 . A sample use of Pasca l's Case statement. 

Var 

ch : Ch<>r; 


R£Pt:A~' 

Write( "Enter menu selection (A/ B/Cl: "); 

Read(Kbd ,cb) ; 

CASE ch OF 


'a', 1 A': (actions for thi s menu item); 
'b','B' : (actions for me nu item B); 
'c' , •c•: (actions for menu item C) 1 
default : 

WriteLn( • Error • ) ; 

1 B 1UNTILE~;IN [ 'A 1 , , 1 C1 ,'a ','b 1 ,' c ' ) 1 
End 

Program Listing 5. Sample code d emonstrating use of pointers and dynamic 
memory allocation in Pascal. 

PROGRAM bin<>ry_t rec_sort(Input, Output)1 

TYl'E 

( Each element in the tree consictc of a node with a value 
assigned and two pointers : one to the left sub- tree and one 
to the right subtree. Each of these poi nters may be NIL to 
signify no subtree. l 

treepointec • ·element ; 
element = RECORD 

entry : Integer ; 
leftpointer : treepointer1 
rightpointer : treepointer i 

END ; 

( each sorted element wi ll be entered i nt o a FI FO queue for 
easy output ) 

oorted ~ ~sortedelement1 
sortede lement • 

RECORD 


11umber : Integer; 

nex t : so rted 


END; 

VAR 
i Integer; 

j Integer; 

k Integer1 

n Integer; 

number Integer; 

tree treepo inter; 

p sorted1 

front sorted; 

rear sorted; 

seed Integer; 


FUNCTION rnd(1DAXvalue : Integer) Intege r; 

BEGIN 


rnd := l+Random(maxva~ue); 
END1 

( "enter " is a recursively defined procedure which will the 
pa rameter • newvalue• and e nter it into t he appropriate s ubtree 
correcponding to numerical ascending orde r. !f •subtree • is 
NIL on entry then a· new node is created a nd the •newvalue• 
assi9ned to it . If "subtree• is a valid pointer to a sub-node 
then the ~rocedu re •enter • is cal l ed rec ursively to enter the 
"newvalue into t .be appropriate sub-node . l 

PROCEDURE enter(newvalue : Intcgcr1 VAR cubtree : treepointer );
BEGIN 

IF 5Ubtree = NrL 
TBEN 

BEGIN 

New(subtree); 

WlTB subtree· DO BEGIN 


entry : • newvalua; 
leftpointe r : • NIL; 

rightpo inter : = NIL 


END 

END 


ELSE 

lF nevvalue < subtree·.entry 
THEN enter(newvalue, subtree· . 1ettpo i nter) 

ELSE cnter(newvalue, subtree·.ri9ht int er) 


END1 l enter l 


PROCEDURE enterqueue(value : I nteger; VAR front , rear sorted) ; 
VAR 

addi tion : sorted; 
BEGIN 


New(add i t ion);

add ition·.number :: value; 

addition·.next : • NI L; 

JF front = NIL 

~'Ht:N fron t : = addition 

ELSE rcar-.next :=addition; 

Llsllng 5 continued 



Usrtng 5 con rtnued 

rear : = addition 
ENO; 

PROCEDURE traverse_tree(subtree : treepointer); 

BEGIN 


( Traverse the binary tree and produce a sorted output to 
the array •sorted". The output of the algorithm is the 
sorted array . This can be changed to pr oduce any desired 
output l 

WITH subtree· DO BEGIN 

IP leftpointer <> NIL 

THEN traverse_tree(leftpointer ) 1 

enterqueue(entry , front, rea r); 
IF rightpointer <> NTL 
THEN traverse_tree( r igbtpointer) 

ENO ; 
END; I traverse_ tree l 

BECIN {Binary_tree_sortl 

ClrSc r ; 

tree := NIL; 

front: := NIL; 

rear 1 • NIL; 


WriteLn( '••• Binary Tree Sort Demonstration ***' ); 

WriteLn ; 

WriteLn 1 

WriteLn; 

WriteLn; 

Write('Enter the number o f values to be sorted: ' ); 

ReadLn (k) 1 


WriteLn('The list of input numbers to t he cort1')1 


FOR i := l TO k DO I build the tree of numbers 
BEGIN 

numbe r :• rnd (9999); 
e nt:er (number , tree); 
write(number:8) 


END1 

WriteLn; 

k : c 9; 
travcrse_tree (tree); (t r a vel tree/generate queue} 

Wr i teLn; 
WriteLn ( "l'he so rted queue is: '): 


p : • front ; 

WHILE p <> NIL DO (output the queue elements} 


BEGIN 

Writc(f".number:8); 

p :• p .next 

END ; 

We iteLn 

ENO. {Binary_tree_sortl End 

Program Listing 6. Modula-2 requires that you specify the library module in 
two parts. 

MODULE e ra t os; 

FROM TTextlO IMPORT 
Readint, ReadCard , ReadChar, ReadStrin9, ReadLn, ReadBuffer, 
Writelnt, WriteCard, WriteChar, WriteString, WriteBool, 
WrlteLn, Eoln , SeekEof , SeekEoln; 

PROM TKernellO IMPORT 
File , PileType, OptionHode, StatusProc, ReadProc, WriteProc, 
ErrocPcoc , stdinout , input, output , con, trm, kbd , 1st, aux, 
usr , conStPtr, con i nPtr, auxlnPtr , usrlnPtr, conOutPtr, 
lstou ~Pt r, auxOu t Ptr, usrOucPcr, errorPtr, IOr esult, 
KeyPrcsscd, IOBuffcr, IOCheck, OcviceCbcck , CtrlC, 
InputPileBuffer, OutputFileBuffer; 

CONST 

size 81901
c 

iterations - le; 

VAR 
count, i, iter, k, prime: INTEGER; 
flags: ARRAY 18 •• sizc] OF BOOLEAN1 

BEGIN 
Wr ite lnt(stdinout , iterations , B); 
WriteString(stdinout, ' Iterations: ' S); 

FOR iter :• l TO i terations DO 
count :a e, 
FOR i : = S TO size DO 

flcgs[i] ;•TRUE 

END; 

FOR i := 9 TO size DO 


IF flagslil THEN 
prime ;• i•2+3; 
k : """ i+pcime; 
WHILE k <= size DO 

flags [k] : = FALSE1 
f ,L,l.fng 6 continued 

extensions. When you shop for a C com
pile r. be sure to buy a version that sup
ports the proposed standard features. 

A plethora of C compilers exists for just 
about every computer In the market. 
Prices range between $40 for a full-fea
tured system to over $1,000 for a full soft
ware-development system. The difference 
between compliers is s ummarized in a 
word: performance. As a rule, the more 
expensive compilers generate smaller 
code modules, which execute lightning 
fast. while implementing the fullest mea
sure of the propoSt:d standard . 

Prolog 
Artificial Intelligence- one of the oldest 

topics ln the min icomputer realm-has re
cently become a hotmicrocomputer topic. 
For years, computer scientists have dab
bled In list processing and artificial intel
ligence (All uslng Lisp and a few other lan
guages. These languages are very slow for 
lengthy processes, however, and the ap
plications they generate usually require 
the resources of a mainframe with mega
bytes of mem ory. 

The newest language for AI applica
tions is Prolog (short for programming in 
logic). Developed In France during the 
early 1970s . It Is essentially shorthand 
notation for describing common facts and 
relationship . The code Is primarily de
scriptive and not intended for computa
tional purposes. Prolog uses the facts and 
relationships In the code to construct 
goals or conclusions. Afterward, It can add 
these conclusions to its knowledge bank. 

Examinin g t he Facts 
The Prolog example In Program Listing 

8 prov1des code for solving a "whodunit" 
problem . The program's goal is to search a 
llst of potential suspects and identify one as 
Susan"s murderer. T he program Is dlVided 
into four main secUons: domains. predi
cates, clauses. and suspect definitions. 

The domains define the symbols and ob
jects used In the program. The predicates 
define the form of the action elements. 
They resemble function calls, bu t are 
really quite different. The fl.rst predicate: 

person(name, age. sex. profession) 

might be read as: 

<name> ts a <sex> person whose 
age ts <age> and profession Is <profession> 

The first group ofclauses uses this first pred· 
icate to establish the known people in the 
case. The next group of clauses establishes 
pertinent facts and relationships among 
the people . The next clause establishes 
the crime: Susan was killed with a club. 

The next group of clauses states possi
ble motives and provides additional facts 
known to the police . Since the allowable 
terms for weapons are somewhat restric
tive. I added a group of predicates [oper
ales_idenli ally) to establish additional 
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Ltstlng 6 continued 

INC(k, prime) 1 
END; 
INC (count, l J; 

END 
END; 

END1 
Wr iteint(stdinout, count, 0); 
Wr iteStr ing (std i nout, 'pr imes . 1

, 0); 
WriteLn(stdinoutJ1 

END eratos. End 

Progrwn Listing 7. The Sieve of Eratosthenes program written in C. 

ldefine SIZE 8190 
ldefine ITERATIONS 10 

main() 
( 

int 	count, i, iter, k, pr ime; 
char flags(SIZE+l]; 

printf("%d Iterations: ",ITERATIONS); 

for 	 ( iter = 0; iter <= ITERATIONS ; iter++ 
count = 0; 

for 	c i e; ( c SIZ E; i++A 

flags[i] l; 

for 	 ( i = 01 i <= SIZE1 H+ 

if ( flags[i] ) ( 


prime ~ 2 • i + 3; 
k = i + prime; 
while ( k <= SIZE 

flag s(k J = 0; 
k +~ prime; 

count++; 

pr i ntf( "%d primes . \ n",count); 
End 

Program Listing 8 . Solving a "whodunit" problem with Prolog. 

/ * 

•• Th is program investigates the potential s uspects given the 

•• facts concerning the crime . 

•/ 

doinains 
name, sex , profession, weapon, motive_type, covering symbol 
age = integer 

pred icates 

pe r son(name,age, sex,profess ion] 

bad_affair(name , name) 

killed_with(name,weapon) 

motive(motive_typeJ 

smeared_in(name,covering) 
owns(name,weapon) 
owns_probably(name,weapon) 

operates_ identically(weapon,weapon) 

suspect(name) 


clauses 

person( all an, 25, m, f ootball_player ) . 

person( allan, 25, m, butcher ). 

person( barbara, 22, f, hairdr ess er ) . 

person( be rt, 55, m, carpenter ). 

person( john, 25, m, pick_pocket ). 


bad_affair( barbara, john).

had_affalr( barbara, beet) . 

had_affa i r( s usa n, john) . 


killecLwitb( s us an, club). 

motive( money l. 
motive( jealousy). 

smeared_ln( catherine , blood ) . 
smeared_in( allan, mud ). 

owns( beet, wooden..._leg ). 
own s ( john, pistol ). 

j • Background Knowledge • / 

opera t es_ident ically( wooden_ le9, club) . 

operates_ identical l y( bar , c lub ) • 

operates_ identically( pair_of_scissor s , knife ). 

operates_ identically( football_boot, club ) • 


owns_probably(X,football_boot) i f 
L isting 8 conUnued 

potential weapons . The next group of 
predicates (owns- probably) provide links 
between the s uspects and the weapons. 

The four th section of the program
suspect definitions- uses four clauses to 
generate suspects. The first clause names 
Allan and Bert as suspects, since both 
own items that could be used as a club. 
The second clause names John. since he 
had a motive Uealousy). The third clause 
generates Barbara's name. since she had an 
affair with a man Susan knew. The fourth 
clause names John again because of a dif
ferent motive and his past criminal record. 

The final part ofa Prolog program Is goal 
definition. I omitted this in Listing 8 inten 
tiona!ly. When the compiled program ex
ecutes, you are prompted for the goal. 
Entering a phrase such as "suspect 
(Name)" causes the program to search for 
the names of all possible suspects. 

Manufacturers 

Alcor Systems 
1132 Commerce 
Richardson. TX 75081 
214-238-8554 

The Alternate Source 
704 N. Pennsylvania Ave . 
Lansing, MI 48906 
517-482-8270 

Borland International 
4113 Scotts Valley Drive 
Scotts Valley. CA 95066 
408-438-8400 

Hochstrasser Computing AG 
Chratzstrasse 14 
8954 Geroldswil, Switzerland 
Logltech Inc. 
805 Ve terans Blvd. 
Redwood City, CA 94063 
415-365-9852 

Manx Software Systems 
Box55 
Shrewsbury, NJ 07701 
201-530-7997 
Microsoft Inc. 
10700 Northup Way 
Box 97200 
Bellevu e, WA 98009 
206-882-8080 
MISOSYS Inc. 
P.O. Box239 
Sterling. VA 22170-0239 
703-450-4181or800-647-6797 
Mix Software· Inc. 
2116 East Arapaho 
Suite 363 
Richardson, TX 75081 
214-783-600 I 

Tandy/Radio Shack 
One Tandy Center 
Fort Worth. TX 76102 
817-390-3011 
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The most outstanding implementation 
of Prolog for microcomputers Is Borland 
International's Turbo Prolog. It is an ex
ceptional product providing a full Prolog 
implementation with additional features 
such as window manipulation and full op
erating-system access. Turbo Prolog also 
provides a complete programming. edit
ing. and debugging environment. 

Cobol and Beyond 
Many other programming languages 

exist for microcomputers besides the few 
I've mentioned. Cobol (short for common 
business-oriented language) is widely 
used in busiuess and was one of the first 
languages that attempted to let you pro
gram as you write . It is a verbose lan
guage, however, and is used mostly by 
programmers who have access to a mini
computer or mainframe system. 

The Ada programming language resem
bles Modula-2. The Department of Defense 
Is behtnd its development and plans to use 
it exclusively for software-development 
projects beginning In fiscal 1987. The 
Janus/Ada compiler is a subset ofAda.• 

You can write to John B. Harrell Ill do 
80 Micro. 80 Pine St.. Peterborough. NH 
03458. 

Llsttng 8 continued 
person(X,_,_,football_player). 


owns_probably(X,pair_of_scissors) if 

person (X , _,_ , _ ). 


owns_probably(X,Object) if 

owns (X,Object). 


/*
** Suspect all those who own a weapon wi l h which susan could 
•• possibly have been killed 
•/ 

suspect(X) if 

killed_with{susan,Weapon) and 

operates_identically(Object,weapon) and 

owns_probably(X,Object). 


I* 
suspect men who have had an affair with susan 

*/ 

s uspect (X) if 

motive(jealousy) and 

percon(X,_,m,_} and 

had_affair(susan,X). 


/* 
Suspect females who have had an affai r with a man 

** susan knew 
*/ 

suspect(X) if 

motive(jealouoy) and 

person{X , _ ,f , _) and 

had_affair(X,Man) and 

had_affair(susan,Man). 


/*

** Suspect pickpockets if the motive could b e money 

•/ 

suspect (X) if 
motive(money) and 
person(X,_, _ ,pick_pocket). End 
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by Rod and Joyce Kreuter 

Let.There Be 

Light Pens 

Tandy doesn't sell one, but it has most of the parts 

for you to bbild your own Tandy 1000 light pen. 
I ·1f you've been wanting a light pen for 

your Tandy 1000, there's no need to 
wait around any longer for the folks In 
Fort Worth to make one. We've fash
ioned a homemade version out of a 

pen-sized flashlight and a few components 
sold at any Radio Shack store (see Table 1). 
Ifyou prefer the convenience of purchasing 
a kit containing all necessary parts. Ra
dlokit will supply one for $29.95 (see the 
box on p . 58). 

Unlike most electronics projects, the 
light-pen unit must be crammed Into the 
smallest possible space. The parts are 
therefore small, and you must be pretty 
good at soldertng. But with the help of the 
photographs and diagrams that follow, you 
should have no trouble fin1shlng the pro
ject. We've even provided tips on program
ming the light pen In Basic, along with 
three programs that show It in action. 

Just Like TV 
To understand the basics of light-pen 

operation, you need to know how a com
puter's cathode-ray tube produces the 
screen display. 

A typical monitor operates with a hori
zontal sweep rate of 11).75 kilohertz (kHz) 
and "paints" a new, 262-line screen every 
30 milliseconds (ms). The electron beam 
starts at the upper-left corner and reaches 
the upper-right comer In 63 microseconds 
(Y,, kHz) . The computer then issues a hor
izontal sync pulse that sends the beam 
quickly to the left. 

This continues until the beam sweeps 
past the area covered by the light pen. 
When the light pen Issues a pulse. the 
computer determines which line It was 
painting. and when it last sent out a hori
zontal sync pulse. to calculate the position 
of the light pen. 

Schematic Variations J 
Diode D l Is a pin photodiode operating ~ 

~ in a pholoconductive mode: If light hits 
~ the diode, a current flows through it (see ~ 

Fig. 1). Thr: typical current is 1-3 ml- 1 
croamps. (You could use another diode. i 
but nothing Radio Shack sells iS fast f 
enough to work here.) ~ 

Q l and Q2 form a translmpedance am- ! 
I 
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plilk r that converts the current from Dl 
Into a voltage. The signal at the Q2 emitter 
is 15 - 45 mill ivolts (mV). Shield the circuit 
before testing this signal or the horizontal 
sy nc pulses will throw off the reading. 

Trnnsistor Q3 is a post amplifier with a 
gain of about 10. It boosts the signal 
enou gh to trigger the comparator. 

Tiu: LM3 I 1 comparator (!Cl) converts 
lhc a nalog signal to the transistor-transis
1or logic (TTL) level required by the Tandy 
1000. The output is a negative-going 
pu lse a bout 2 microseconds wide (the ex
ac t witllh tlepends on the monitor type 
a nd brightness level, but It n eed only be 
less than 10 microseconds). 

Consult Figs. 1-3 for the voltages you 
may nred in troubleshooting. Note that all 
m easuremen ts were made with no light 
showing on the diode. 

Soldering Time 
uw to th e nilly-gritty. First. you must 

modily the Oashllght so the cables can e xit 
t h f'. rc:a r. Re move the on/off switch by 
pushing the button down th e length of the 
barrel (a piece of brass tubing and a ha.111
mer work well) . The switch mechanism 
will hang u p when It reaches the threads 
a t the frnn l of the flashlight (see Photo 1). 

T he n remove the black-plastic insert
withoul damaging the flashlight-with ei
ther a k.11J fe ur h eat. 

The circuit is built on a 0.5- by 3 .5-inch 
piece o f pe rforated board (10 holes per 
Inch). Leads are lap solderetl . and in some 
<"<1 sr·s two componen ts share the same 
hole. The top and bottom view drawings 

Pllo co J. Removing black-plastic Insert 
from penlight wit/lout damaging metal 
case takes patience. 

System Requirements 

Tandy 1000 

GW-Basic 


Reference Description Cost 

Cl,C4 .01 µF 40 cents 
C2.C3 .1 µF 40 cents 
C5 100 µF, 10 volt 50 cents 
01 Motorola MRD500 $3.50 
ICl LM311 $1 
Rl.Rl0,Rl2 I Kohm 30 cents 
R2 15 Kohm 10 cents 
R3 220ohm 10 cents 
R4 470 ohm 10 cents 
R5 47ohm 10 cents 
R6 lOohm 10 cents 
R7 ,R9 100 Kohm(~ wall) 20 cents 
RS 2 .2 Kohm ( ~ watt) 10 cents 
Rl 1 4.7 ohm 10 cents 
Ql,Q2,Q3 2N3904 or Radio Shack 276-2016 $2.10 
SI Homemade 
Flashlight Radio Shack 61-2626 $2 
Connector Radio Shack 276-1538 $2.50 
Hood for connector Radio Shack 276-1539 $2 

Table l . Parts listfor the Tandy 1000 lighc pen. 

Function Description 

Pen On Enables event trapping. Baste will check it after each pro
gram line to see If the light pen has been activated . 

Pen Off Disables event trapping. 
Pen Stop Temporarily suspends light-pen event trapping until Pen On 

Is executed. 
On PenGOSUB Tells program where to transfer control when pen Is acti

vated. Pen On must have been executed previously. 
Pen (0) Returns a - l if the pen button has been pressed slnce the 

last poll. If not, it returns a zero. 
Pen(l) Returns the horizontal coordinate where the pen was last 

ac tivated. 
Pen (2) Returns the vertical coordinate where the pen was 

last activated. 
Pcn(3) Returns a - l if the pen button is being pressed, a zero If not. 
Pen (4) Returns the last known horizontal coordinate. 
Pen (5) Returns the last known vertical coordinate. 
Pen (6) Returns the character row position where the pen was last 

activated. 
Pen (7) Returns the character column position where the pen was 

last activated. 
Pen (8) Returns the last known character row position. 
Pen(9) Returns the last known character column position. 

Table 2. Light-pen functions tn Baste. 
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Photo 2 . Top view of a.ssemhled circuit board. Tape on metal Photo 3. Bottom view of assem bled circuit board. White wire 
tube keeps switch open when it is not being pressed. is soldered to switch mechanism inside plastic cap . 
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Fig. I . Schematic of de voltages (measured with no Light on Dl diode) . 
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Fi[]. 2. Top-view schematic diagram of homemade Tandy 1000 lig h t p en . 

show the layout lsee Figs. 2 and 3). Photos 
2 , 3, and 4 sh ow th ree views of the fin
ished board. 

Resis l01· R6 straddles IC 1 on the top 
side. Resistors R7 , R8 . and R9 arc aJI \{,
wall resistors. Resistor R l I is mounled in 
the D connec tor hood (see Photo 5). 

You must make switch Sl yourself by 
mounting a piece of spring brass (an old 
r elay contact works well) on the Oash
lig hl' s plastic lamp holde r. Ground lhe 
flas hlight's m etal cas e hy "pinch ing" a 
wire from grou nd between the case a nd 
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the plastic end piece. (If anyone can think 
of a way to mount the switch inside the 
flashlight, please let us know.) 

Grow Your Own Software 
Few Tandy lCKXl programs use a light 

pen. We've prov1ded three lhat do, along 
with a description of Basic light-pen func
tions to help you with your own program
ming (see Table 2). 

The Pen On statement must be execu led 
before the Pen (0) through Pen (9) functions. 
The latter are function statements that 

will look something like the following: 
X =PEN [9] 

Dots Is a program to help you determine 
whether t he light p e n Is operating cor
rectly (see Program Listing 1). The pro
gram paints the screen and displays the 
conten ts of the Pen (0) through Pen (9) 
func tions when you activate the light pen , 
and you can determine which coordinates 
and ch aracter posilions the pen is reading. 
The program then resets the pixel. To exit. 
use control-break. 

Quiz is a trivia game that featu res a 



TANDY.:. Better Again™ 


• 

The Tandy 3000 HL isn't just 
compatible with IBM's PC/XT
it's better. Better because of its 
new 16-bit microprocessor that 
lets you process twice the data 
of IBM's older, 8-bit design . Bet

TheN w 
Tandy3000 HL 
Four timesthe power 
of the IBM® PC/XT 
...for less. 

_I 

The high power and low price 
of the Tandy 3000 HL make it 
perfect for offices requiring sev
eral workstations . And the 
ViaNet local area network can 
bring your 3000 HLs together 

Available al over 1200 

Radio Shack Computer Centers and at 


participa ting Radio Shack stores and dealers . 


1tad1e /haeK

COMP TER CENTERS 

A DIVISION OF TANDY CORPORATION ter because it has nearly twice 
the clock speed of the PC/XT. 

Better because you get more 
for less: only $1699. 

The Th.ndy 3000 H:r..:s 512K 
RAM lets you run the software 
that you've grown accustomed 
to-at a much higher speed for 
greater efficiency. And you can 
expand with hard disk drives, 
modems, and more. 

with your existing MS-DOS 
based computers. Users and de

Send me an RSC-17 Computer Catalog.partments can be more efficient. 
Mail to: Radio Shack. Dept. 87·A-299A I 

300 One Tandy Center. Fort Worth. TX 76102 Plus, the American-made 
Tandy 3000 HL is backed with 
total support, including our leas
ing, service and training plans. Address - - --- ---

City __________ IGet the facts today, and you'll 
agree: the Tandy 3000 HL I 
(25-4070) is your basic building 
block for total office automation. .I 

Price applies at Radio Shack Computer Centers and participating stores and dealers. Monitor sold separately. IBM/Registered TM International Business Machines Corp. MS·DOS I 

Registered TM Microsoft Corp. ViaNevTM ViaNetlx, Inc. 


Circle 75 on Reader Service card. 



Photo 4 . B ottom view s hows connections under !Cl. Photo 5. Pin connections showi119 location of resistor Rl 1. 

s creen display consisting of the question 
and a row of possible answers . each with 
a corresponding box (see Program Listing 
2). You choose your answer by activating 
the light pen in front of the proper box. If 
the choice is correct. the program quickly 
poses another question. If th e choice is in
correct. the program nashes the box next 
to the correct answer and continues . 

You might have to press the switch on 
the light pen several times if the program 
fails to read it. Ad.Ju s tin g the s c reen 
brightness might help. 

Cale (Program Listing 3 ) is a calculator 
program with a ke ypa d d isplay; MIN 
means memory in , MRF. means memory 
recall. EXP m eans raise the enlen::tl n wn
ber Lo the ne xt en tered power. and CLR 
means clear. You choose n umbers and 

Light Pen Kit 

Radiokit 
P.O. Box 973 

Pelham. NH 03076 

603-635-2235 

Light pen klt, $29 .9 5 plus $3 ship
ping in the U.S. and Ca na da (UPS). 

functions by pointing to the appropriate tween arithmetic operations. For exam
screen location. A beep lets you know the ple, " 2 + 4 + 5 =" must be entered as 
pen has read your chotce, and each entry "2 + 4 - + 5 - " . Finally, use control-break 
Is displayed. (The Basic on some Tandy to exit the program.• 

lOOOAs has a bug In the sound enable. 

Try Beep Off instead of Beep On.) You can reach Rod and Joyce Kreuter at 

You must include the equals sign be- 7686 S . Garland St., Littleton. CO 80123. 

Program Listing 1. Dots. (Seep. 132for informa tion on uslng the checksums 
in Usttngs 1-3.) 

10 PROGRAM DOTS .... 97 

20 1 THIS IS A PROGRAM TO HELP TEST A LIGHT PEN. 98 

30 ' FI RST THE ENTIRE SCRE~N I S PAI NTE D. 99 

40 THEN WHEN THE LIGHT PEN IS ACTIVA1'~D 8¥ PRF.SSrNG THE SWITCll, 1U0
I. 
50 THE RGSULTS OF FUNCTIONS PEN (0) THROUGH P~ N (9 ) ARE I k 101 

60 1 DISPLAYED AND THE PT XEL READ BY TllE LI GHT PEN I S RESET . .. 102 

70 KE'l OFF .. 619 

80 SCREEN 2 .. 66 6 

90 CLS .. 363 

100 LINE( e ,0)-(639, 199),,BF 1413 

110 PEN ON .. 594 

120 ON PEN GOSUB 170 I* 11 95 

13 0 GOTO 110 I. 671 
- - -T<ro ~ - - - - .. .2.2JL  -150 221
I 
 '* 
160 ' READ PEN • * 151 

170 FOR N=0 TO 9 I. 918 

18 0 V(N)=PEN(N) 973 

19 0 NEXT N 615 

209 I .. 217 


1
210 PRINT RESULTS .. 14 7 

220 FOR N= 0 TO 9 I* 946 

230 LOCATE NT1,7C:PRINT N;V (N) .. 193 5 

240 NEXT N 611 

250 I .. 222 

260 ' RESET PIXEL 15 2 

27 0 PRF.SF.T (V(4), V(5 )) ..I. 1216 

280 PEN STOP 771 

290 RETURN . * 667 
International inquiries welcome. 

End 
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Program Listing 2 . Quiz. 

10 PROGRAM QUIZ '* 97 

20 THIS IS A LIGHT PEN TRIVIA PROGRAM. 98 

30 ' FIRST THE QUESTION AND THE ANSWERS ARF. DISPLAYED . '* 99 

40 TO . PICK AN ANSWER THE USER SHOULD AIM THE LIGH'I' PEN AT THE '* 100 

50 BOX NEXT TO THE ANSWER AND PRESS THE SWITC8 ON THE PEN. 101 

60 ' IF YOU DO NOT PICK AN ANSWER , A TIMEOUT OCCURS . 102 

70 ' IF THE USER PI CKS THE CORRECT ANSWER THE PROGRAM DISPLAYS 103 

80 ' "CORRECT" AND SWIFTLY CONTINUES . '* 104 

90 IF THE USER PICKS AN INCORRECT ANSWER OR LE1'S '!'HE TIMEOUT OCCUR'* 105 

100 THE PROGRAM DISPLAYS "INCORRECT . CORRCECT ANSWER IS FLASHING",'• 145 

110 ' AND FLASHES 'I'HJ; CORRECT ANSWER . '* 146 

120 ' AFTER ALL THE QUESTIONS HAVE BEEN ASKED AND ANSWERED THE '* 147 

130 ' NUMBER OF QUESTIONS AND THE NUMBER OF CORRECT ANSWcRS lS '• 1 48 

140 DISPLAYED. '* 149 

150 I'I' IS EASY TO ADD QUESTIONS , JUST FOLLOW TllE FORMAT 150 

160 ' OF QUESTION , NUMBER OF ANSWERS , ANSWERS AND NUMBER IND ICATING '* 151 

170 ' THE CORRECT ANSWER . THE LAST RECORD OF DATA MUST BE " ". '* 152 

180 ' IF ANY PROBLEMS OCCUR TRY ADJUSTI NG THE BRIGHTNcSS OF THE SCREEN . 


'.'. 
153
..'.190 ' 225 


200 ' INITIALIZE 146 

210 218 

220 KEY OFF 664 

230 SCREEN 2 711 

240 PEN ON 598
..'.'.250 ON PEN GOSUB 950 1205 

260 NUMQUF.S = 0 .. 915 

270 NUMCORR = 0 908 

280 BOXOFF = 20 861 

290 BOXSIZE = 8 948 

300 ' 218 


'.'.'.'.310 ' HJ;AD AND DI SPLAY QUESTION 148 

320 ' 220 

330 READ Q$ 615 

340 CLS 409 
'. '.'. 

350 IF QS = " " GOTO 040 1234 

360 NU~IQUES = NUMQUF.S + l 158 2 

370 LOCATE 22,20,0 , 7 1 091 

360 PRINT Q$ ' * 733 

390 ' 227 

400 ' READ AND DISPL.AY ANSWERS AFTER BOXES HS 
'. 
410 ' 	 I* 220 

420 READ NUMANS 	 .. 964 

430 FOR J = l "TO NUMANS 	 1387
'*'.440 GOSUB 910 818 

450 READ AS 666 

460 Yl • J*2 679 

470 LOCATE Yl,1 5 , 0, 7 1196 

480 PRLNT AS 782 

490 NEXT J 614
'* 
500 ' 	 220 
'.510 ' READ CORRECT ANSWER. LOOP UNTIL USER CHOOSES ANSW EH WITH PEN. '* 150 

520 ' 222 

5 3 0 READ RANS 808 

540 PENFLAC = 0 '.'. 867 

550 FOR J ~ 1 TO 5000 1121 

560 IF PENFLAG = l COTO 610 1637 

570 NEXT J '* 613 

580 226 

590 ' IF USER ANSWER IS INCORRECT FLASH THE CORRECT ANSWER '* 158 

603 I 1 * 221 

610 LOCATE 23,20, 0,7 1089 

620 I F PENANS = (RANS*2)-l OR PENANS • (RANS*2) GOTO 770 3331 

630 PRINT "INCORRECT. CORRECT ANSWER IS FLASHING" 3307 

640 Yl = {({RANS*2) - 1)•8) ' * 1 284 

650 Y2 = 11 + 6 ' * 750 

660 FOR I = 1 TO 30 1024 

670 LINE {40,Yl)- {50 , Y2) ,0,BF 1626 

660 FOR J = 1 TO 30 '* 1091 

690 NEXT J 680 

700 LINE (40 , Yl)-(50 , Y2) , l,BF '* 1621 

71 0 NEXT I 608 

720 GOTO 790 '* 690 

730 I 1 * 225 

740 ' I F USER ANSWER IS CORRECT DISPLAY "CORRECT" AND ADO TO THE ' * 155 

750 NUMBER OF CORRECT ANSWERS '* 156 

760 I 1 • 226 

770 PRINT "CORREC'l'!" '* 1250 

780 NUMCORR = NUMCORR + 1 1572 

790 GOTO 330 687 

800 I ...
I 
 223 

810 ' DISPLAY TOTAL NUMBEH OF QUESTIONS AND TOTAL NUMBER OF CORRECT '* 153 

820 ' llNSWERS '* 154 

830 226 

840 PRINT "TOTAL NUMBER OF QUESTIONS ";NUMQUES 3331 

850 PRINT " TOTAL NUMBER OF CORRECT ANSWERS ";NUMCORR 3526 

860 END '* 405 

870 I '* 230 

860 ' THIS IS TJIE DRAW BOX ROUTINE 160 

890 ' THE ROW THE BOX IS DRAWN IN IS INDIC/\TED BY J* 2 161 

900 ' 224 

910 Yl = {{ (J•2) - 1)•8) 1050 

920 12 = Yl + 6 '* 750 

930 LINE (40,Yl)- (50, Y2) ., BF '* 1513 

940 RETURN ' * 669 

950 I 1 * 229 

960 1 THIS IS THE READ LIGH T PEN ROU'l' JNE 159 

970 ' THIS ROUTINE READS THE LIGHT PEN ROW COORDINATE ONLY '* 160 


U s tlng 2 continued on p. J20 

Circle 137 on Reader Service card. 

FOR TRS-80 MODELS 1, 3, 4, 4P 
18M PC/XT, AT&T 6300, ETC. 

The MMSFORTH 

System. 


Compare. 

• A total software environment: custom 

drivers for printer, video and keyboard 
improve speed and flexlblllty. (New TRS
eo M.4 version, tool) 

• 	Common SYS format gives you a big 
395K (195K single-sided) per disk, plus a 
boot track! 

• Common wordset (79-Standard plus 
MMSFORTH extensions) on all sup
ported computers. 

• Common and powerful applications pro
grams available (most with MMSFORTH 
source code) so you can use them com
patibly (with the same data disks) across 
all supported computers. 

• Very fast compile speeds and advanced 
program development environment. 

• A fantastic full-screen Forth Editor: 
Auto-Find (or -Replace) any word (for
ward or back), compare or Pairs-Edit 
any two ranges of blocks, much more. 

• Temporary dictionary areas. 
• QUANs, VECTs, vectored 1/0, and niany 

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 
tips. Full consulting services. 

• Personal Licensing (one person on one 
computer) Is standard. Corporate Site 
Licensing and Bulk Distribution Licens
ing available to professional users. 

m[j[jjj§FORTH 

A World of 

Difference! 


The total software environment for 
IBM PC/XT, TRS-80 Model 1, 3, 4 

and close friends. 
•Personal License (required) : 

MMSFORTH Y2.4 Sy1tem Dllk . . . . . . $179.95 
{TRS.ac> Model 1roquires lowercaso. ODEN. 1 40-WlCk '1rive..) 

•Personal License (additional modules): 
FORTHCOM communlcallons module . .• • $ 49.95 
UTILITIES , , . • , • • . . 49.95 
GAMES . . . . . . • • • . • . • • . 39.95 
EXPERT· 2 expert syslem . . . • . . . . . • 69.95 
DATAHANDLER • • . • • . • . • . . . • . 59.95 
DATAHANDLER·PLUS (PC only, 126K req.) 99.95 
FORTHWRITE word processor • • • 99.95 

•Corporate Site License 
Extensions . .. . ... .. . . . from s1,ooo 

•Bulk Dist ribution . . . from $500150 un111. 

•Some recommended Forth books: 
FORTH: A TEXT I REF. (best tcxU) . . • . $ 18.95 
THINKING FORTH (best on lechnique) • . . 18.95 
STARTING FORTH (popular texl) • • . . • 19.95 

Shipping/handling & tax extra. No returns on sollware. 

Ask your dealer to show you the world of 


MMSFORTH, or request our free brochure. 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653-6136 
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http:DISPL.AY


CoMPUSERVE. 

You DON'T HAVE 1b KNOW How ITWORKS 


1bAPPRECIATE ALL IT CAN Do. 

You don't hl1vr. to know about hard

ware. You don't have to know about 
software.All you have to know is that 
CompuServe is acomputer information 
service. You 
subscribe to it. 
And in 
return, 
you have lilill'' lflliii :Ii\ 
access to an incr diblc 
amount of information, entertainment, 
communications and services right at 
your fingertips. 

Here are a few of the 
hundreds of things you can 
do with CompuServe. 

COMMUNICATE 
Even beginners can compose, edit, 

send and filemessages the first time 
they go online with CompuServe's 
EasyPlex '" Electronic Mail. Friends, 
relatives and business associates
anywhere in lhecountry-can stay in 
constant, convenient touch. 

CB Simulator features 72 channels 
for "talking" with thousands of other 
subscribers throughout the country 
and Canada.Thechatter is frequently 
hilarious, the"handles" unforgettable 
and the friendships hard and fast. 

More than 100 CompuServe Forums 
welcome your participation in discus
sions on all sortsof topics. There are 

Forums for gourmet cooks, golfers, 
musicians,pilots, sailors and more, all 
designed to show you how easy and fun 
it can be to gel themost out of your 
computer. 

If you want to learn more about your 
computer system, CompuServe'sat 
your service. Our Users Forums cater 

1to specific computer makes and mod
els,and offer information and expertise 
on many different types of machines. 
You'll find electronic editions of popular 
computer periodicals.You can even 
find free software. 

And if you need answers lo software 
questions, seek out aSoftware 
Forum. You can often find solutions 
quickly and easily online. 

Bulletin Boards let you post 
messages where thousands will 

see them. Use our National 
, Bulletin Board or the special

• • ized bulletin boards found 
• in almost

• '·· 
You'll find 

all sorts of sports and 
entertainment trivia 

games, plus brain-teas
ing educational games.You can 

• go it alone or compete against 

players from all over the country. Test 
your witsin the onlyonline TV-style 
game show with real prizes. Then, · 
when you're ready, go for the ultimate ,, 
in excitement and get into one of our 
interactive space adventures. • 

CompuServe's movie reviews keep 
that big night at themovies from being 
a five-star mistake. Soap opera e 
updates keep you up on all the latest 
turmoilsand tragedies on your favorite 
daytime dramas. 

For leisure-time reading and relax
ing, look into the electronic editions of 
some of your favorite magazines, 
including OMNI On-Line. 

SHOP 
CompuServe's ELECTRONIC MALL™ 

lets you take acoast-to-coast shopping 
spree without ever leaving home. It's an 
excitingand easy way to shop online, 
buying name-brand goods and services 
from nationally known merchants. 

SAVE ON TRIPS 



With CompuServe you've got direct 
and connecting schedules for national 
and international flights. Plus com
plete Listings of over 28,000 hotels 
around the world. 

MAKE PHI BETA KAPPA 
When you run out of the answers at 

homework time, it's time 
to turn to CompuServe 
for the complete set of con
tinuously updated ency
clopedias that doesn't take 
up an extra inch of shelf space. 

The College Board, op
erated by the College En
trance Examination Board, 
gives tips on preparing for 
the SAT. choosing acollege and 
getting financial ai9. 

KEEP HEALTHY 

----~ 

HealthNet will never replace areal , 
live doctor- but it is an excellent and 
readily available source of health and 
medical information. 

On amore personal note, Human 
Sexuality offers information on avari
ety of topics concerning this very 
important aspect of human behavior. 
Hundreds turn toit for honest, intel
ligent and candidanswers. 

BE INFORMED 
CompuServe puts all of the latest 

news al your fingertips. Our sources 
include the AP news wire (covering all 
~ 50 states, plus national 

- ~:~ .,.,::~news), the Washing
.. · ~'°''«··· ton Post, the 

- ·>:.·.:~ St.Louis 
Post-Dispalch, 
specialized 
business 

and trade publications 
4" and more. 
Find out instantly what Congress did 

today, who finally won the game and 
what's happening back in Oskaloosa, 
with the touch of a button. And,our 
executive news service lets you tell us 
what to watch for. We'll electronically 
find,"clip" and file news for you .. .lo 
read whenever you'd like. 

INVEST WISELY 
Our comprehensive investment help 

just might tell you more about the stock 
you're lookingat than the Chairman 

of the Board already knows. 
(Don't know who thechair
man is? Chances are, we 
can fill you in on that, too.) 

CompuServe gives 
you complete statis
tics on over 10,000 
NYSE, AMEX and 
OTC securities. Historic 

trading statistics on 

over 90,000 stocks, bonds, 


funds, issues and options. Five 
years of daily commodity quotes. 
Standard & Poor's. Value Line. 

And more than adozen other 
investment tools. 

SUPERSITE facilitates business 
decisions by providing you with 

demographic and sales potential 
information by state, county and zip 
code for the entire country. 

The national business wire provides 
continuously updated news and press 
releases on hundreds of companies 
worldwide. 

GET SPECIALIZED 
lNFORMATION 

Pilots can get personalized flight 
plans, weaU1er briefings, weather and 
radar maps, etc. Entrepreneurs use 
CompuServe too for completestep-by
step guidelines on how to incorporate 
the IBM sof tomorrow. Lawyers, doc
tors, engineers, military veterans and 
businessmen of all types use similar 
specialized CompuServe resources 
pertinent to their unique needs. 

So much for so little. 
CompuServe makes the most out of 

any computer, and all you pay is a low, 
one-time cost for aSubscription Kit 
(suggested retail price $39.95). Usage 
rates for standard online time (when 
CompuServe is most 
active) are just 10¢ a 
minute. 

In most major -"' -= 
metropolitan areas :>o ~·~ 
you can go online with a ~ 
local phone call. Plus,you11 
receive a $25.00 Introductory 

~-
~ 

Usage Credit with the purchase of 
your CompuServe Subscription Kit. 

So easy the whole family 
can go online. 

CompuServe is"menu-driven," so 
beginners can simply read themenus 
(lists of options) that appear on their 

screens and then type in their selec
tions. Expert can skip themenus and 
just type in GO followed by the abbre
viation for whale er topic they'reafter. 

If youever get lost or confused, just 
type in H for help, and we'll imme
diately cut in with instructions that 
should save the day. Plus, you can 
always ask questions online through 
our feedback service or phone our 
Customer Service Department. 

Here's how to subscribe. 
To access CompuServe,you need a 

-::: computer, a mo
dem (to connect 

your computer to 


~ 
::;):~: your phone) and , ~ 

in some cases, some 
~ simple communications software. 

Now yo 're ready lo order your 
CompuServeSubscription Kit. 

For your low,one-time subscription 
fee,you'll receive: 
• acomplete,easy-to-understand,170

page spiral -bound Users Guide 
• your exclusive preliminary password 
• asubscription to CompuServe's 

monthly magazine, Online Today 

All this, plus: 


• a$25.00 usage credit! 
To order your Subscription Kit or to 

"-'iiii~!iiJ.J receive more information, 
call 800-848-8199 (in 
Ohio, 614-457-0802). 

CompuServe Sub
scription Kits are 

""=...-. also avail
1 ~--.; ' able in/ .7computer 

- stores, elec
tronic equip

ment outlet and household catalogs. 
You can also subscribe with materials 
you'll find packed wiU1 many computers 
and modemssold today. 

CompuServe. You don't have to 
know how it works to appreciate all it 
can do-for you. 

Co puServe® 

Information Services, P.O. Box 20212 
5000 Arlington Cen1re Blvd., Columbus, Ohio 43220 
AA H&R lilock Compony 

EasyPiox and ELEC TRONIC MAll ~rft trMemA.rkSOI 
CompuServe. lnc.-u1wr a1od. 

ClrCJe 78 on Reader Service card. 



GENERAL by Thomas L. Quindry 

Quick Chips 

If speed is your need, then these two chips just might be your ticket. 

You r.an choose from a number ofways 
to make your MS-DOS computer per

fo rm compu tallons more q u ickly. A pro
grammer can enhnnr.c the code to improve 
e xecution s peed o r write compile d pro
gram s us ing Ass mbly language, Fortran, 
Pascal. C. or compiled Basic. But even ifyou 
can ' t program. you can make hardware 
modifications. suc h asaclding an Intel 8087 
math coprocessor chip, a NEC V20 chip, or 
a speedup board . without affecting your 
computer's warranly. 

I will discuss the uses. advantages, and 
disadvantages of the IJ1 Lel 8087 coprocessor 
and NEC V20 chips . as well as the Microsoft 
Quick.Bas ic Compi lr:r a nd other software 
products as they relate to these chips. (For 
lnstallalion instruct ions. see the sidebar, 
" Installing the 8087 and V20 Chips.") The 
math coprocessor is a s pecial-purpose mi
croprocessor programm ed to perform com
p Iex math rou t i n es. Th e V20 is a 
replaccm en l chip for the Intel 8088 micro
processor. ll is reportedly faster U1an the 
8088 and has ot h r Jeatures. 

i\mong Lhc suppliers for 8087 chips are 
Ra dio Shac k. Mic roway, TrioniX, PG De
s igns , Hard Drive Specia list . and Haup
pa uge (sec l hc product index on p. 69). 
I bought m y 8087 c hip for my Tandy 
1OOOA from Radio Shack; IL includes in
s talla lio n instruc tions specific to the 
Model 1000. I used Microway's 87Basic 
patch to the Microsoft Qu ick.Basic com
piler for 8088/8087 m mparisons. Mtcro
way s pec ia lizes in 8087 s upport and 

System Requirements 

Tnndy 1000 

Includes various software and hardware 
speedup packages, including patches for 
8087 support in Basic compilers and ac
celerator boards. Microway also sells the 
V20 chip. Hauppauge sells a similar pack
age for use with the QuickBasic Compiler. 

If you own an older Tandy 1000 that 
does not have a place for the 8087 chip, 
you can Install a kil from Trionix., Hard 
Drive Specialist. or PG Design. The kit 
from Trionlx includes an 8087 and a V20 
chip (optional). 

The V20 is an inexpensive way to speed 
up your computer. Prices for the chip range 

from $13 to $25, dependingon supplier and 
availability. The amount of speedup is 
slight. and you must determine whether 
this Is wor th even the modest cost. 

Speeding up your computer is a by
product of the V20's main function. The 
V20 and its sister m icroprocessor chips by 
NEC offer an extended instruction set. 
These chips can shift among three 
modes-a native mode, an 8080 mode , 
and a standby mode-that are mutually 
exclusive . In the native mode. the chip 
can execute all instructions and thus can 
replace the 8088. In the 8080 mode, the 

Table 1. Turbo Pa.seal surface computatton and vtdeo graphics. 

Computation Improvement Drawing Improvement 
time over 8088 time over 8088 

8088 only 181.8 91.9 
8088and V20 174.8 1.04 89.7 1.02 
8087 33.3 5.46 92 LOO 
8087 and V20 32.4 5.61 89.6 1.03 

Table 2. Conversion. of lower- to uppercase letters. 

Conversion Improvement Video Improvement 
time over 8088 time over 8088 

Basic with 8088 only 502 629 
Basic, 8088, and V20 483 1.04 613 1.03 
Compiled with 8088 87 5.77 149 4.22 
Compiled with 8088 

and V20 84 5.98 150 4 .19 
Compiled with 8087 91 5 .52 155 4.06 
Compiled with 8087 

and V20 89 5.64 150 4 .19 

Table 3. Computer-aided design. 

Drawing- lmpro.ement..ReadJog Improvement Computation ImproTemcnt Printing Improvement 
time over 8088 time over 8088 time over 808S-- tliile- - ovcr 8088- 

Shuttle piclure 
Computations also included in print time 

8088only 191.1 75.5 79.1 251.9 
8088 ancl V20 176.8 1.04 72.3 1.04 73.3 1.08 241.5 1.04 
8087 97.8 1.95 52.3 1.44 30.8 2.57 186. l 1.35 
8087 and V20 92.9 2.06 51.8 1.46 28.9 2 .74 182.3 1.38 
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Asurefire arsenal of more ·than 50 specially selected subroutines designed 
to help you-pro or beginner-write better Basic programs for the 
Models I, Ill and 41 

Bring your periscope up and focus on NUCLEAR SUBROUTINES, a 
hot, new collection of the best Model I, Ill and 4 subroutines ever pub· SCROLL 
lished in 80 Micro, many never before published on disk! 

From scrolling to graphics, . . . screen handling to sorting, you'll write 
the smoothest running programs ever, REGARDLESS OF YOUR 
LEVEL OF SKILL! Here on this atomic-powered "fl ippy" disk are liter
ally dozens or lhe neatest subroutines in every size and shape. Some 
are in Basic, ready for merging with your own programs. Othersare in 
machine language, to be loaded from DOS and called by Basic. Either 
way, your Basic programs ·11 never be the same again! 

Model I & Ill programs are on one side, and Model 4 programs on 
the other. Documentation is right on the disk. Just boot up NUCLEAR 
SUBROUTINES, and you're set for unparalleled programming power' 
Space is too tight to list them all, but here's a sampling of w at awaits 
you on this once-in·a-lifetime disk, divided into six major categories: 

MATHEMATICS 

Double Precision- Make your Basic programs more accurate with rou· 
lines tl1al calculate values with up to 16 significant digits. 
Calculator- A two line calculator that gives you the four basic math op
erations in double precision and exponentiation in single precision. 
Random Number Generator- Enter fractions as input, which are con· 
vertec to decimal values for computation, and output as fractions. 

AND MORE! .. . 

YES! I want to get 80 Micro's NUCLEAR SUBROUTINES 
working on my Model I, Ill and Model 4 programming proj· 
eels! Please send my disk at $21.45 for more than 50 subrou
tines, specially selected by the programming pros at 80 Micro! 
D Payment enclosed D AMEX 0 Visa 0 MC 

Card# Exp. Date 

Signature 

Name (print) 

Address 

City State Zip 

Mail to: LOAD 80 • Elm St. • Peterborough, NH 03458 
lrdudes rosage & harOng Foregn a:rmal add S1.00 per rtcm 
Models I. Ill . and~ are reg<le<e<I uaoemai1<s of RaO>o &<cl<. a ' *""'°'' ul Tandy Co-p 11-86NS 

it ~.--.'" .( 

Horizontal Scroll - Scrolls messages horizontally across the screen. I• ' 

Window Scroll-Reserves a block portion of the screen (the window) in • \~, ' 
which information can be viewec, moving new information into the win- •<. '« , . h 

,__do_w_a_n_d_sh_u_ffl_in,,_g_th_e_ol_d_o_ut_. ------:----,.-~== • ~--~ ::·:~' 

SCREEN 
Screen Border-Draw a border around your screen. 

Screen Locator-Use PEEKs and POKEs to locate screen positions 

when speed is a necessity. 

Screen PRINT- Use the arrow keys to move a nondestructive cursor 

while each PRINT location is displayed. 

Screen Dump- Model I/Ill graphics screen dump program for an Epson 

MX·BO with Graltrax Plus or an RX·BO. 


~ .. 
~..,Screen Fill- Fill the screen in assortec ways o create the ettect you de


sire. 

Screen Save and Restore-Save and restore the screen contents when

ever you wish. 

Screen Invert-Reverse the content of your Model I or Ill screen. 


AND MORE .. 

SORTS 
VisiCalc Sort-Sort alpha or numeric data 1n ascending order. and nu

meric data in descending order. 

Model 4 Sort-A lightening·fast string sort for Model 4 Basic that has the 

feature of Model Il l Basie's CMD "O". 


•I ...-,PLUS MANY MORE! . .. 
~ l , ' ' "t •

GRAPHICS 
r. r.UQgraded Graphics-Add the Point, Set and Reset commands to 

Mode!4~~ ~ ~-
Belter Graphics- Run Model 11111 Basic graphics up to eight times faster > 

than normal using the LSET and RSET commands. ., , . 


AND MANY OTHERS! . . . ~I ·j..
 ...,,~.ii 


GENERAL USE t' 

' In ut Routine-A user input routine. 

Menu Routine- Add some life to your menus with this routine. 
 . . " l .,, 'Paint Routine- Draw any shape on your Model I or Ill screen and fill it in 

~.
with a touch of the space bar. 

Sound- Enhancec sound for the Model 4. 

'v\brd Processor-A two line word processor. 


PLUS MORE, MORE, MORE! 

Complete the coupon or card and mail today 
Or, for immediate service, CAU. TOLL FREE 1-IJ(J0..258-5473 
(in NH, dial 1-924-9471) and charge it to your credit card! 

.· '-'. I 

I'
l $ 

t 1 ' 

•' . ' 

. ' 



microprocessor emulates the 8080 chip. 
You enter the standby mode with a Halt 
Instruction from your program . and the 
V20 remain s in s tand by until execution of 
a Reset. NMI. or INT lnslrucUon. It returns 
to the mode in use prior to standby. 

One advantage of the V20's 8080 mode 
Is that it Jets your MS- DOS computer 
run CP/M. which ou normally couldn't 
do. (A number of MS-DOS programs let 
you run CP/M: 80 Mi ro reviewed one of 
the m. the CP/Emulalur. in June 1986.) 
However. you can run only programs that 
have 8080 lnslruclions: ZflO instructions 
won't work. 

The V20 has gained much notoriety be
cause of Its a bllil to speed up general 
maU1 operations. It speeds up computer 
processes via Its unique chip architecture. 
In lead ofonly the main data bus, the V20 
also has a subda ta bu . It supports a lim
ited amoun t of parallel command process
ing and has other crtlcicncies in its design. 
Bu t. since this chip must interface with 
8088 operation . it has only one input and 
one outpu t. which caust>.<; the botucneck 

in data flow that puts limits on speed. 
The most noticeable improvement with 

the V20 In use Is for general math func
tions. The Norton Utilities · CPU speed 
test. Syslnfo. reports a benchmark of 1.7 
compared to the normal Tandy 1000 rat
ing of 1. This benchmark is math inten
sive and gives the first clue to where most 
of the V20's speed advantage lies. Other 
tests have shown addition and subtrac
tion speedup ratings of about 1.24, and 
multiplication and division speedup rat
ings of about 1.39. Recalculating a 1-2-3 
spreadsheet Is faster by about 1.25 times. 
This is fine. but your computer performs 
other tasks besides math. 

The 087 provides more noticeable im
provements In raw computational power 
than the V20, but at a price. In addition to 
a cost of approximately $110, the 8087 re
quires support software. The majority of 
software programs do not support the 
8087. The 8087 does not interrupt the 
8088 and bypass it to perform faster com
putation : Instead. it has its own instruc
tion set of unique commands. The system 

analyzes commands and passes them to 
either the 8088 or the 8087 depending on 
which ch ip executes that command. A 
prog1·am written with just 8088 com
mands n ver uses the 8087 for computa
tions even if the chip Is in your computer. 

Plaln-va nllla Basic. 1-2-3 version 1A. 
and man y compilers do not have 8087 
support. 1-2-3 version 2. Framework rr. 
and later versions of Symphony do have 
8087 su pport. Turbo Pascal is available 
with 8087 support. and programs from 
Mlcrow ay a n d Hauppauge Computer 
Works enhance the Microsoft QuickBaslc 
or IBM Basic Compiler for 8087 support. 
Ha uppauge also has 8087 software to en
hance seve.ral other compilers for Pascal 
and Fortran. Whichever compile r en
hancem e nts you buy . you must get 
the software for the exact version of your 
compiler. 

Short of using machine language. if you 
are doing your own programming and want 
to use the 8087, you must have a compiler 
with 8087 support. With a Bas ic compiler. 
8087 software support can add about $6.5 

Installing the 8087 and V20 Chips 

The Tandy IUOO a nd lhe 1000 EX do U1at all pins line up with the holes in the pendently of the 0U1er, so installing one 

not hav1: a µl ace to install the 8087 chip. socket. Usually they will be spread out does not mean that you have to install 
but kits are ava.ila ble for the 1000. The slightly; you can bend all the pins on one the other. The NEC V20 replaces the ln
Tancly I OOOA a nd the 1000 SX have a side at once by pressing the side of the tel 8088 chip in either the 1000 or the 
socket reserved for 8087 Installation. chip lightly on a tabletop. If the pins are lOOOA. Rem ove the 8088 chip the same 

Insta lling the Intel 8087 in a Tandy bent In too far. agai n put the chip edge way as described above for tl1e 8087 chip 
IOOOA Is a bout as simple as it gets. Be- on a tabletop, but put something on top and just replace It with the V20. using 
fore picking up you r 8087 chip, remem of the pins and bend them the other way the same procedures as above . Since 
ber that slali clc . trir.it.y can damage it. to straighten them out In a single plane. your comp uter sees the V20 in much the 
so work with caulion and avoid touching Once everything is In position over same way electronically as the 8088. 
the chip's pins as much as possible. Static the socket. press the chip in place by us- you don't n eed to change any jumpe.rs 
Isn 't much ofa problem under normal cir ing a slight rocking motion and keeping wiU1 lh1s ins ta llation. 
cumstanr.es. but if you know you have a the chip as level as po ible until it goes However. ifyou are using a hard drive 
problem with static electricity in your all the way In. Push on one side of the with your Tandy 1000. you should be 
house. follow more precautions. It's best chip and then the other. Check all pins aware that your hard disk m ight not 
to work with your compu ter on a kitchen to make sure they are In the socket and boot once you have Installed the EC 
table or hard-surfaced floor. Also, put Ute not bent under or out. lf you must re V20. Evidently. the boot ROM of some 
cat In l11e garagc or it will be sitting on move the chip to try again. u ea small hard-drive controllers gets confused by 
your computer board the first time you screwdriver. Place it between the socket the V20. While this problem affects all 
tum your back. and chip and us it as a lever to pry the Tandy dis k controllers, It doesn't affect 

Stand in front of our computer. dis- chip up. Again, try to keep the chip as all hard-disk controllers. 
connect the power a nd keyboard cords. level as possible by working on one end If you are Installing the 8087 and the 
and remove tht: Lwo screws in the lower- and then the other. V20. it is a good Idea to tum on your 
front corners holding the case on the To the left of the 8087 socket is a two-. computer and test the installation after 
computer fra111 ·.Then slide the case for- pin jumper. Remove this jumper when plugging In each chip. Then, if you have 
ward. As you look down at the ma.In CPU you have the 8087 installed. If you push a problem. you will know where to look. 
board. which lies nat in the bottom of the the jumper over only one pin . you'll be lf you have an older T-andy 1000 that 
chassis. you will see an empty 40-pin able to find it lf you ever need It again. has no socket for the 8087 and you Wish 

-socket-ncar-the--trOftt..-left.-+his -is-whei:e-- Before )Ull.Lcl~our_c_om.....uuter case. to install one. you will need a kit. Trionix. 
you place the 0 7 chip. Just to the right plug In the keyboard and power cord and --PG DeSlgn;-ana l'faTd Drtve Spectattst
of this socket is the 8088 chip, the heart tum it on with a system disk In drive A supply circuit boards just for the Tandy 
of your computer. to see If everything works. If not. tum off 1000. Remove the 8088 chip from your 

NotlcethelltUt:lietentatthe frontend the computer, remove Uie power curd. Tandy 1000 and plug the circui t board 
ofthe8088chip. Your8087andallother and heck aJI pins on the 8087. Make Into the same socket. There should al
chips have a im ilar detent to ensure corrections If necessary and try again ready be an 8087 In the right socket of 
that you ins tall our chip wilh Lhe until everything works. the Trionix board: put your 8088 chip or 
proper orien frition . Position the 8087 Install ing the NEC V20 chip takes a V20 c~!p In Lhe left socket. These kits 
over the emp Ly socket in the same ori- about the same amount of effort as the are not Jor the Tandy lOOOA.• 
en la t ion as th 8088 chip and make sure 8087. Each of these chips works inde- -Thomas L. Quindry 
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to $200 to the cost. As you will see from the 
benchmark tests below. compiling a Basic 
program can often give you a more dra· 
matic Improvement than the 8087 can over 
a program compiled without 8087 support. 
Basic compilers are relatively easy to use 
and follow most of llie conventions of sim· 
pie Basic programs. 

Benchmarks 
I used several practical benchmarks to 

test the effectiveness of the V20 and 8087 
chips. Most of the programs I used were 
written In Basic and Microsoft QuickBasic. 
For testing the 8087. I used Mlcroway·s 
87Baslc patch for Quick:Basic. I ran tests 
with the 8088 and then with the V20 for 
those comparisons. I used regular and 
8087 versions of Borland's Turbo Pascal 
for graphics computations. and regular 
and 8087 versions Included in the com
puter-aided design package Prodeslgn II 
from American Small Business Com
puters to time operations to compute, dis· 
play. and print two of the sample CAD files 
that were part of the program. 

Table l gives benchmarks for a three
dimensional surface plot using Turbo Pas· 
cal. These benchmarks show a 5.5 times 
improvement Jn computational speed for 
the 8087. The 8087 showed no Improve
ment for drawing the plot on the screen. 
The V20 showed a consistent improve
ment of around 3 percent for both com
putation and drawing. To read relative 
improvements from this table and all 
other tables, note that the V20 computa
tion divides the computation time for the 
line above the value given by the compu
tation time for the line that contains the 
value given. Computations for the 8087 
versus the 8088 divide the computation 
time for the line that is two above the 
value given by the computation time for 
the line containing the value given. For ex
ample. the first value for V20 Improve
ment Is 181.8+ 174 .8~ 1.04 and the first 
value for 8087 improvement Is 
181.8 ... 33.3= 5.46. 

Table 2 gives computer times for con
verting lower· to uppercase letters in a 
disk file. To avoid the disk lnpuUoutput 
(1/0) effects. which arc tested separately, I 
used a memory disk program to place the 
file In RAM so disk access is not measured. 
More improvement comes from using a 
Basic compiler than from the V20 or the 
8087. The V20 showed from 2 to 4 percent 
Improvement with one anomaly shown. 
The 8087 showed no improvement as ex
pected, since malliematical computations 
are not used. The 8087 actually showed a 
decrease In time of about 4 percent. The 
first column of times represents conver· 
slon without displaying the file characters 
on the video screen. The second column 
of times represents characters displaying 
after each character conversion. 

Table 3 provides comparisons of com
puting times for various aspects of CAD 
for an already created file . Again , the files 

Circle 191 on Reader Service card. 
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wen· 011 " rnrmory 11sk to avoid disk 1/0 
effect:; . Th<" colum11 lubeled "Drawing 
llmc-" i11.-l11des rcadi'i1g the rue. computing 
screen pin111ng points. and displaying the 
drawing. The 11cxt three timing columns 
are rf'la11·d to µrintin¥ the drawing with an 
Epson M.X -80 printer and time three dis
llnct l'l"""1tions. The Ole Is first read and 
computalinns are made. Then, after selec
tions ;i n · made rq~ardlng size of the draw
ing. adclil ional t·omp~tattons are made for 
dot-graphil's printing. After the computa
tions. pri11ti11p; IX"gin~. Depending on the 
density and complexity of the drawing. 
add ii iunal pa11i:1rs for computations occur. 

. I
Owrall. the V20 t111provements are 6 to 

8 JX'nnll . Computation Improvements are 
In thr ran~1· of 2 lo 2.5 timf'-~ for the 8087. 
Transll-rrinl! a data 11lc Into the program Is 
1.45 llnws faster . Thi!\ can account for the 
slightly lower 8087 drawing-lime lmprove
me11ts a 11rl lhr.slighl.ly higherV20drawtng
llme 1111pn l\'l'mt·nts. Tl 1c V20 has strengths 
in a ll rhrn· asp1Tts ofcomputer operations 
used In that pnN-.·ss· transfer. computa· 
lion . 1111<1 J!raphl<·s display. 

Tablr ·I rornpa rcs simple computer 
lunc.11on:;. nnd Table• 5 compares various 
matlwm;11i1·al functions. Most results of 
1hes1· 1t·sts WNt· i:unsistent with each 
utlwr Tlw major falllng In the accur.&cy 
and rc•l1;1blllly uf thc.·l'lr t.ests is the rela
livcly short timl' ii ta kes to complete one 
cycle• 111 l'l•mpllrd nmsic. These tests are 
thus rc·pl·arccl m a ny limes and are doml
natt-11 hy For . .. Next loops. This fact 
might haVI' affected Lhe results. Ellmlnat· 
Ing For . .. Next loops and using a routine 
that l11111:s opnat ions to 11100 of a second 
(actual n·sulullon is Y, . of a second due to 
c lock pulS1·sJ rlirl not help. Individual rou
tine ttnw was s rtll so short that repetition 
Wll.'l 111:1·1·,..,'l<1ry tu increase resolution. The 
fact 1ha1 11onmathc111atical operations did 
not show significant Improvements and 
lhos(• wtrh 111ath c matical operations 
!\how1·d more improvements for the 8087 
would lmlh·ak tha t the use of For . . . Next 
loops did 1101 sij!nlflcantly affect the tim
ing res ult.,. . 

M;my math f1111c1hms executed 1.10 to 
I .2!'i 1i11ws las tc·r wtt.h the V20, while U1e 
808i 11111s1ly gave Improvements of 1.3 to 
I . 7 li11w,; fas te r. Exponential computa
tions 1-(a\'c: Improvements of about 5.7 
llnws fas11•r for the 8087. The most slgnlf
lcanl improvt·ments were between Basic 
and 1·11mplled Dasie irrespective of the 
chi~ used. Eratosthenes Sieve compula· 

--i u1mrshnwedcr72 limes ll'ft1tl'Ovement 
from Ba»it• lo c-nmpllcd Basic and. with ei
ther 1lw V20 or 8087. almost doubled this 
tmpro\'l'm1•nt. 

In ~!l'nrral. the V20 can show improve· 
mcnts from around 4 percent for general 
computational rouunes to around 25 per
n·111 1111· simple mathematical functlona, 
with snnw funcllurrs giving a 200 percent 
lmprmTmt·nt. The 8087 generally gives 
an Improvement ror math functions on 
lhc orcl1·r of 1.6 to 2.5 times faster for 
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Table 4. Comparison of simple computer functions. 

Computation Improvement 
time over 8088 

Disk l/0-Read 
Basic with 8088 only 8 
Basic with 8088 and V20 9 0 .89 
Comptled with 8088 7 1.14 
Comptled with 8088 and V20 5 1.60 
Complied with 8087 7 1.14 
Compiled with 8087 and V20 5 1.60 

Disk l/0 Write 
Basic with 8088 only 14 
Basic with 8088 and V20 13 1.08 
Compiled with 8088 10 1.40 
Compiled with 8088 and V20 9 1.56 
Complied with 8087 9 1.56 
Complied with R087 and V20 9 1.56 

Strihg Sort-Sort 
Basic with 8088 only 136 
Basic with 8088 and V20 130 1.05 
Comptled with 8088 40 3 .40 
Compiled with 8088 and V20 37 3 .68 
Comptled with 8087 34 4.00 
Comptled with 8087 and V20 32 4 .25 

For.. .Next Loop 
Dasie with 8088 only 21 
Baste wlU1 8088 and V20 20 1.05 
Complied with 8088 14 1.50 
Comptled with 8088 and V20 13 1.54 
Comptled with 8087 8 2.62 
Complied with 8087 and V20 7 3.00 

Arithmetic Variable 
Basic with 8088 only 61 
Basic with 8088 and V20 58 1.05 
Compiled with 8088 13 4 .69 
Comptled with 8088 and V20 12 4.83 
Comptled with 8087 8 7 .63 
Complied with 8087 and V20 8 7 .63 

Arithmetic Variable/Constant 
Basic wtth 8088 only 63 
Basic with 8088 and V20 60 1.05 
Comptled with 8088 10 6 .30 
Compiled with 8088 and V20 9 7.00 
Comptled with 8087 5 12.60 
Compiled with 8087 and V20 5 12.60 

Counting 
Basic -...ilh 8088 only 82 
Basic with 8088 and V20 78 1.05 
Compiled with 8088 13 6.31 
Complied wlU1 8088 and V20 13 6.31 
Compiled with 8087 7 11. 71 
Complied with 8087 and V20 8 10.25 

GOSUB with Array 
Basic with 8088 only 199 
Basic wl.t..li808Rand.Y20 187 1.06 
Complied with 8088 43 4.63 
Compiled with 8088 and V20 40 4.98 
Complied with 8087 29 6 .86 
Compiled wtth 8087 and V20 28 7.10 

String Sort-Video 
Basic with 8088 only 8 
Baste wllh 8088 and V20 7 1.14 
Complied with 8088 5 1.60 
Compiled with 8088 and V20 5 1.60 

Table 4 continued 
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Table 4 conunued 
Compiled with 8087 5 
Compiled with 8087 and V20 5 

GOSUB with Dimensioned Array 
Basic with 8088 only 126 
Basic with 8088 and V20 120 
Compiled with 8088 34 
Compiled with 8088 and V20 32 
Compiled with 8087 21 

Compiled with 8087 and V20 20 

Simple GOSUB 
Baste With 8088 only 68 
Basic wlth 8088 and V20 65 
Compiled with 8088 10 
Compiled with 8088 and V20 9 
Compiled with 8087 6 
Compiled with 8087 and V20 5 

MID$ 
Basic with 8088 only 35 
Basic with 8088 and V20 34 
Compiled with 8088 14 
Compiled with 8088 and V20 13 
Compiled with 8087 12 
Compiled with 8087 and V20 12 

Sieve of Eratosthenes 
Basic with 8088 only 144 
Basic with 8088 and V20 138 
Compiled with 8088 2 
Compiled with 8088 and V20 1 
Compiled with 8087 1 
Compiled with 8087 and V20 1 

STRING$ 
Basic with 8088 only 117 
Basic with 8088 and V20 112 
Compiled with 8088 18 
Complied with 8088 and V20 17 
Compiled with 8087 18 
Compiled with 8087 and V20 17 

1.60 
1.60 

1.05 
3.71 
3.94 
6.00 
6.30 

l.05 
6.80 
7.56 
11.33 
13.60 

1.03 
2.50 
2.69 
2.92 
2.92 

1.04 
72.00 
144.00 
144.00 
144.00 

1.04 
6.50 
6.88 
6.50 
6 .88 

Table 5. Compartson ofvartous mathematicalfunctlons. 

Matrtx Multiplication 
Basic with 8088 only 
Basic with 8088 and V20 
Compiled with 8088 
Compiled with 8088 and V20 
Compiled with 8087 
Compiled with 8087 and V20 

Matrtx with Elgen ValuesNectors 
Basic with 8088 only 
Basic with 8088 and V20 
Compiled with 8088 
Compiled with 8088 and V20 
Compiled with 8087 
Compiled with 8087 and V20 

Lagrangian Interpolation 
Basic with 8088 only 
Basic with 8088 and V20 
Compiled with 8088 
Compiled with 8088 and V20 
Compiled with 8087 
Compiled with 8087 and V20 

Computailon Improvement 
Ume over 8088 

137 
132 1.04 
8 	 17.13 
7 	 19.57 
6 	 22.83 
5 	 27.40 

169 
162 1.04 
8 	 21.13 
7 	 24.14 
6 	 28.17 
5 	 33.80 

95 
90 	 1.06 
10 	 9.50 
9 	 10.56 
6 	 15.83 
6 	 15.83 

Table 5 continued 

higher floating-point math and around 
1.10 times fas ter for general computa
tional routines. 

All "average" values given wlth1n the 
text are not true averages. but lmpres· 

8087 Compatibility 
Certain programs that use the 8087 

math coprncessor don't acknowledge 
Its existence on the Tandy 1000 (not 
the 1000 SX). Lotus's 1-2·3 (release 
2). SuperCalc 3, and some 8087 di· 
agnostic programs are examples. 
These programs all check a bit In low 
memory to see ifan 8087 is installed. 
IBM computers and most clones 
check for an 8087 during bootup and 
set this bit accordingly (l If present, 
zero if not). The lOOO's BIOS (basic 
inpuUoutput system) doesn't check 
for the 8087 during bootup and lbe 
8087 bit isn 't set 

Ifyou set the bit yourself. you solve 
the problem. The following one-line 
Basic problem will let you do the trick: 

10 	DEF SEG = O:POKE &H410.PEEK 
(&H410) OR 2:DEF SEC 

The BIOS equipment List is stored 
as a 16-blt word starting at hexadec
imal address 0000:0410. Bit 1 is the 
8087 bit. Other bits Indicate the pres· 
ence and number of floppy drives, se· 
rial ports, and printers-among other 
things. 

You can also use the Program List
ing below with Debug to make a 
small machine·languagc program 
that sets the bit. Using EDLIN or a 
word processor. create an ASCD text 
file ofMathChip.SRC and put It on the 
same disk as Debug.EXE. 

Create MalbChip.COM (the working 
program) by typing DEBUG< MATH
CHIP.SRC. You can then invoke Math
Chip from your AUTOEXEC.BAT file. 
Don't use this program if you don't 
have an 8087 Installed: your com
puter will hang up when a program 
tries to access the 8087. • 

-Dave Rowell 

Program Listing. Debug script to 
create MathChCp.SRC. The blank 
ILne ls necessary. 

N llATHCBIP.COM 
A 
XOR 1\X,AX 
MOV DS,AX 
MOV AJC, [ 410 I 
OR AX,2 
MOV [4111J ,AX 
MOV AX,4Cl!0 
I N'l' 21 

RCX 
12 
w 
0 End 
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80 

................... .............................................._.._.... 

...Col....... 
A.,............... , .. 

·manager. 

. Resfored Art -: Use this macl:tine 
language subroutine to ad9 
mands·to Basic. 

Helper ..:... Create cust()mized help files. 

Ex~~nded ·
. Provicje mu!tiple commands on a single line 
·in.DO$ and 
.mand lines executed. 

. Timer "
time. 

Diskca.
master disk di,re·c~pry. 

Sheck • cllVlalon of 

11-tJSSI 

NH03458 

The se~S 1986! 
by 

·=~~........~~..................~T~h= B:e:st of~ ~M:o:d:e:IlI··;;'-!!l~-!!llll....llllll
e~ ~ 19:8:~6 -	 l ~:

The Best of 1986 - Model 4 : 

Ith te. holidays right arcuid the conw, 
af 1888 . to 

tavorf 

Christn'ml Ordlr today for Chistmm glft

dvfngl 


ReUn order 
card today, Cd Tai flW 

1-800 258 5473 

1-924-9471 

Cornman.do - 'Build rnacros :that let yq~ 
set .progr~m parameters.with .a singl_e com- · 

· mand a·nd customize DOS commands. 

Trace - .Trace and Ideate assembly · ' 
· language bugs.HERE' WHAT YOU 

WILL GET••• 	 ·. Copykey - Copy text ·from one -part·of . 
· your screen to another in Basic ·and enter 
..Basic key·words·b_y pressing shifted let~~r . 
. keys. 

Wiidcard '-Three wiidcard utiliteS. for · 
copying, killi,ng, and attributing files;·. 

.Easydata ....: Design a database with 
SO~jrig Cf!pabilit,es. . 

. Unpatch .- ·Automatically reverses 
· patc~es for' removal. 

·. Sounder - Enhance your Model 4's 
·: sound capabili1x. ·· · . . • . 

. Ba~ic: Data Base.Ma11agement · 
System .- Custorflize your own database 

_graphic ·com

. . 
Con:iman<:f Interpreter 

~ history of the las_t ten ·com, 
· 

_:: Measure ¥0U~ elapsep.com~~ter . . 

t .:._ Catalog 4p.to 800 files in a. 
· · · 

lnde)!: - Set up ·a com~ented disk 

directory. · 


"'ecislon - Calculate double precisi9n 
mathematical results for an octet of basic 
-111ath functions. 

Microtab ..,.. Re~ord and tabulate 

statistical data. · 


Makedata - Enter data statements 

automatically for fast entry of machine 

language code from Basic-. 


Crypt. - Encrypt a·nd decrypt your private 
. text. c:;ode. · 

Teaser - Create and solve long division 
puzz.les. · 

. Hamcode - Make your file recoverable 
. with ~ - matching parity check tile. 

framer - Add ·Get and Put ·to yo_ur Mod~I 
4 gr~phic coml1)andS: 

' . 
Mark 4 - l(eep trac.k of school grade .. 
rec.ords. · . 

· Precision ~ Calculate double prec:;ision 
mathematical r!)sults for an oc:;tet of q·asic 

.math functions. 

Micr9tab ~ Record and tabulate statistical · 
data. 

Makedata - Enter data statements 

autom_atically for fast entry.of machine 

language code from Basic. 


Crypt - Ericiypt and d.ecrypt your private 
text 9ode. · 

Teaser - Create and solve long divi~ion 

puzzles. 


.HamcOde - Make your file recoverable 
wi~h a matching paritv ·check file. 

http:Cornman.do


Table 5 oonllnued 

Polynomial with Complex Coefficient 
Basic with 8088 only 59 
Basic With 8088 and V20 57 
Compiled with 8088 10 
Compiled With 8088 and V20 9 
Complied with 8087 6 
Compiled with 8087 and V20 6 

Polynomial Dlfferentlatlon 
Basic with 8088 only 29 
Basic with 8088 and V20 28 
Compiled with 8088 5 
Complied with 8088 and V20 4 
Compiled with 8087 2 
Compiled With 8087 and V20 3 

Polynomial Integration 
Basic with 8088 only 79 
Basic with 8088 and V20 75 
Compiled with 8088 11 
Compiled with 8088 and V20 10 
Compiled With 8087 7 
Compiled with 8087 and V20 6 

Roots of Fourth-Order Equation 
Basic with 8088 only 131 
Basic with 8088 and V20 124 
Compiled with 8088 12 
Compiled with 8088 and V20 11 
Compiled with 8087 7 
Complied with 8087 and V20 6 

N Equations in N Unkllowns 
Basic with 8088 only 128 
Basic with 8088 and V20 123 
Complied with 8088 5 
Compiled with 8088 and V20 4 
Compiled with 8087 3 
Compiled with 8087 and V20 3 

Third-Order Differential 
Basic with 8088 only 102 
Basic with 8088 and V20 96 
Compiled with 8088 14 
Compiled with 8088 and V20 12 
Compiled with 8087 8 
Compiled with 8087 andV20 8 

Complex Exponential 
Basic with 8088 only 70 
Basic with 8088 and V20 ~ 
Compiled with 8088 17 
Compiled with 8088 and V20 15 
Complied with 8087 3 
Compiled with 8087 and V20 3 

Fourier Analysis 
Basic With 8<?88 only 39 
Basic with 8088 and V20 37 
Compiled with 8088 5 
Compiled with 8088 and V20 4 
C'.omplled with 8087 4 
Complied with 8087 and V20 3 

Multiple Regression 
Basic with 8088 only 337 
Basic with 8088 and V20 322 
Compiled with 8088 15 
Complied with 8088 and V20 14 
Compiled with 8087 10 
Compiled with 8087 and V20 9 

1.04 
5.90 
6.56 
9.83 
9.83 

l.04 
5.80 
7.25 
14.50 
9.67 

1.05 
7.18 
7 .90 
11.29 
13.17 

1.06 
10.92 
11.~l 

18.71 
21.83 

1.04 
25.60 
32.00 
42.67 
42.67 

1.06 
7.29 
8.50 
12.75 
12.75 

1.08 
4.12 
4.67 
23.33 
23.33 

1.05 
7.80 
9.75 
9 .75 
13.00 

1.05 
22.47 
24.07 
33.70 
37.44 

Ta'ble 5 conHnued 

sions and conclusions I reached by re
viewing the data in the tables without 
benefit of add itional computation. I ob
tained Urning values In Tables 1-3 by 
stopwatch to 0.1 -second accuracy. not 
considering reflex Ume. Timing values in 
Tables 4 and 5 were computer generated 
to one-second accuracy. 

The advantage of each chip is relative 
when compared to the cost involved in the 
upgrade. The V20 Is Inexpensive and re· 
quires no addi tional software. Whether an 
across-the-boa.rd improvement of 4 to 10 
percent is worth the small cost is up to 
you. At that level. the speed increase is 
hardly noticea ble without some sort of 
benchmark. The 8087 costs more and re
quires speclalJzed programs. 

Computer speed Is re.lativc. It depends 
on what you are doing. how long you have 
to do It before you do it again. and whether 
you can leave your computer unattended 
and do something else while you are wait-
Ing for It. These benchmarks should give 
you a chance to make an educated deci
slon about wh ich speedup technique suits 
your needs.• 

Address correspondence to Thomas L . 
Quindry. 6237 Windward Drive. Burke. 
VA.22015. 

Product Index 

Hard Drive Specialist (HDSJ 
16280 Hickory Knoll 
Houston. TX 77059 
800-231-6671 or 7 l 3-480-6000 
8087 Board: $249 (Model 1000) 
8087 Upgrade: $119 (Model lOOOA) 
Hauppauge 
358 Veterans Memorial Hway. 
Commack. NY 11725 
516-360-3827 
87 Chip: $129 
MJcroWay 
P.O. Box 79 
Kingston. MA 02364 
617-746-734 1 
87Basic: $150 
NECV20: $ 16 

PG Design Electronics 
66040 Gratiot 
Richmond , Ml 48062 
313-727-2744 
Speed Ticket: $249 (Model 1000): $149 
for the 8087 only 

Tandy/Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
8087 Math Co-Processor 
(catalog no. 25-1012): $229.95 
Trlonh 
3563 ftB Roosevelt St. 
Carlsbad. CA 92008 
619-434-4439 
8087 Board: $235 (Tandy 1000): 
$110 withou t the 8087 
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by Debbie CooperUTILITY 

Print No Evil 

Prevent accidental screen-print commands 

from hanging up your Tandy 1000. 

I f you're like me. you ofleu press the 
Tandy lOOO's shill and print keys to· 

gether by mistake. !1nvoki11g a ROM sub· 
routine that dumps the contents of the 
screen to your priuler. If lh f' printer isn't 
connected or ready to a ccept data, lhe 
computer hangs in limbo. Pressing the 
dreaded r e boot button is your only 
recourse. 

To deac tivate !!his o ft e u unwanted 
screen-print program. I've written a small 
interrupt-driven routim: ca llcrl NoPrint 
that sounds a be ll and gives you back con
trol of the computer. 

Setting Up 
To create NoPrint, type in and assemble 

Program Listing 1 using your editor/as
sembler program. You must a lso create a 
COM file by using he MS-DOS EXE2BIN 
utility. 

Jf you don't have an editor/assembler, 
type Jn Program LisU ng 2. a Basic pro· 
gram that creates the NoPrint program me 
for you. 

To execute the program. put il in your 
Auloexec. RAT file which enables the pro· 
gram whenever you turn 011 01· reboot the 
system). or type in its name at the MS· 
DOS command prompt. DOS returns you 
to the familiar A > prom pt afte r installing 
the program . From now on . you' ll hear a 
beep whenever you pn:ss sliift·print
whether intentionally or not. 

You can modify(N0Pri111 to test whether 
the interrupt rouline has a lready been in
stalled. and if it has, to allow lite option of 
removing it for regular operation of the 
screen-print routine . Fur a useful en· 
hancement . add a form feed LO the end of 
the scrccn·prlnt routiuo.e lo mow~ the paper 
to the top of lhc next page. 

Program Notes 
[n developing NoPrint. I first converted 

it to a COM file. A COM program is shorter 
and quieker to load than a regular EXE 
program. but It must reside wilhin 64K of 

System Requirements 

TJ dy 1000 

Editor/assembler optional 


Program Ltsttng 1. Assembly-Language version of NoPrint ifile name 
DISPRT.ASM). 

;DISPRT.ASM - disable PRINT-SCREEN rout ine, s oun d bell instead 
; by Debbie Cooper 
~~d~~;==::;~=~~=========~~c==•m=o•••========= ================== 

assume cs:codesg 
org le0h ;make this a com fil e 

dbeisprt: jmp short replace ;jump over t he resident prog ram 
1l proc far ; this is our rou t ine here 

mov al,07h ; sound a be11 
mo v ah, Deb ;display func tion 
int l0h ;call bios 
iret ;cetu~n to p r evious operations 

finish equ $ 1mark end of rou t ine 
bell endp 1end of our routine now 
replace:mov dx,offset bell ;put offset of r outine into DX registe r 

mov al ,S : interrupt ve c to r I (shift+print keys) 
mov 
int 

ah,25h
2lh 

;function to s et vector 
;set the vec t o r now 

lea dx,finish ;set ofcet of resident routine 
i nt 27h ;quit and ro utine s tays resident 

codesg ends 
end disprt ;end of prog r am 

.	From now on, 
you'll hear a 
beep whenever 
you press 
shift-print
intentionally 
or not. 

memory. Notice that I didn't use data, ex· 
tra. and stack segments. 

At the DISPRT label, the program 
jumps to U1e Replace routine. The ROM 
BIOS service to activate a screen-print op· 
eration is defined as INT 05 hexadecimal 
(hex) . Control passes to this operation 
when the keyboard routine senses the 
shift-print key combination. 

The assembler sets the address in the 
vector table for U1e INT 05 hex interrupt 
to the address of the routine U1at starts 
with the Bell label. Next. it designates the 
program lines that fall between the Bell 
and Finish labels as the portion to be left 
memory-resident and excludes the setup 
routine whenever MS-DOS requires more 
memory. 

The code for sounding the bell is sim· 
pie. Most programs that sound a tone ac-

End 

Program Listing 2 . Use this Baste 
program to create NoPrint (file name 
DISPRT.BASJ. 

30 OPEN "DISPRT.COM" AS t l LEN=l 
40 FJELD f l,l AS D$ 
SC 1'01< B= l 1'0 24 
60 RE/ID A$ 
70 LSET D$•CJIR$(VAL("&H"+M)) 
80 PUT H: NEXT 
90 CLOS E 
100 DllTI\ EB ,07 ,B0,07, B4,0E ,CD,l 0 , CF 
11 0 DATA DA,02,01,80,05,84,25,CD,21 
120 DATA 6D,16,09,01,CD,27 

End 

tually send ao ASCil 7 character to the 
screen. NoPrint loads the AH register With 
OE hex . which tells the system to display 
the byte held in the AL register when the 
INT 10 hex line Is executed. The charac· 
ter-prlnt routine doesn't print this byte on 
the video screen, however, because it is a 
control byte that tells the computer to 
sound a beep. 

The last line ofNoPrint contains a return· 
from-interrupt (IRET) instruction that tells 
the computer to go back to what it was doing 
before the special routine was called.• 

Debbie Cooper welcomes your com
ments and questions regarding this pro· 
gram. Yott can write to her at 2466 W. 
13th Ave., Vancouver, British Columbia 
V6K 2SB. 
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Circle 82 on Reader Servicecard. 

BUILD YOUR OWN IBM CLONE 

OR- BUY ONE OF OURS COMPLETE FOR LESS THAN A TANDY 1000 AND GET REAL 


IBM COMPATIBILITY PLUS A ONE YEAR WARRANTY *8 SLOTS 

*ACCEPTS FULL SIZE CARDS (Not the puny Model 1000 type) 

*COMPLETE COMPATIBILITY *NO OMA FUNNY BUSINESS 


Start with our high quality steel case with a flip-top that makes chang


ing cards a snap. You won't void our warranty by opening the case , 


Th is is the foundation of your system. No cheap, flimsy plastic here. 


There are 8 slots and 7 of them accept both short and regular full 


length IBM add-on cards . You have room for up to 4 half-high drives. 


There is even a place for an additional fan. A speaker and all hardware 


are included . All you need is a Phillips screwdriver. . . . . . . . . . . $ 89 


Now for the heart of your IBM clone: 

the Main Board. No cost has been 

spared in manufacturing this fully IBM 

compatible, 640K RAM (already in

stalled on the main board), 8 slot Clone 

of the IBM XT. The latest technology 

has been applied such as an 8087 


socket and DMA along with our ROM BIOS giving you compatibility 

that Tandy 1000 and 2000 owners dream about but will never 

ha_ve. The board fits the case perfectly. You merely plug in the 

power connector, hook up the speaker and install the rest of your 

peripherals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $249 


The Multi 110 card provides for 5 major functions- floppy 
disk drives (up to 4 OS/DD 360K drives); IBM parallel printer 2X THE POWER port; 2 serial (RS-232) ports, 1 populated, 2nd optional ($10); 
Game pon; Banery backup clock/calendar. Includes clock OF AN IBMsoftware and internal disk drive cable .$ 149 

Two video boards are available. The color graphics video card has 3 oulputs; 
RGB TIL: composite color; composite monochrome, plus a light pen pon
and a connector for an RF modulator. Standard IBM resolution of 320 x 200 
four colN graphics and 640 x 200 monochrome graphics ....... . . .$ 99 

Standard ...... • $ 89 Deluxe . .•.. •.• $ 129 
I 

Keyboards are one area where nobody copied IBM. Many feel the 

standard IBM keyboard leaves a lot to be desired. We have the 

most popular afterrnarket keyboards. The 5150 and the 5151 are 
 H>Res M<lnochrurr<! ..• ..• • . •$ 129 Coilr Grapiti;s ............... ... ...s 99 


capacitive types with the feel professionals demand. Both models Our monochrome graphics display card is Hercules compatible ' with a 
offer lighted Numlock and Caps keys and the deluxe model has 720 x 348 TTL monochrome output. It runs Lotus 1-2-3 graphics and also 
lighted Power and Cursor Pad keys along with a Reset key and has a parallel port ...... . .. . .. .. ... . . ... . ......... . ... . .... . s 129 

In order to finally see what you are doing we offer 2 monochrome 

The standard floppy disk controller is also available. 
 video displays. The TIL display is able to display the hi-res output 

It controls 2 internal and 2 external floppys like the 
 (720 x 348) of the Hercules or compatible card. This 12 • video display 

Multi 110 card . This card comes with the internal 2 has a non-glare display. Green or amber .. . .. ...... . ... . . $ 110 

_dti_ve_cat>le_._._. ·~· ._._._.. .._ _._.. '-'--'-'-. _.._._....:...:..!_ 5~ _ _ The co~lte model is also able to display hi-res monochrome char
acters and graphics. Green or AmOerWiln alZ" diSpla~ .-:-$"9g--

Add our 135W (twice IBM's) power 
supply for all the power you are likely 
to ever need. It has outputs for the 
main board plus up to 4 disk drives. 
TM IBM-style side switch mates with 
our case .... .. . . . . . .. . .. . . . $ 99 

1 

a separate cursor and numeric keypad. 

Want to go with a hard drive? How 
about a 20MB half.high, low-power 
ha1d disk drive? Our complete kit 
includes the drive. cables. conlroller 
and software. It fits right Inside your 
Clone and you can forget the 
floppy. Boot directly from the hard 
disk Future expansion is assured 
as the c ontroller accep1s a second 
hard drive whenever you are 
ready . . . . . . . .... . .S 489 

\:::::;;~~-
r'-=::< ~~:--
1·' r · ~' ;-.. 

l~ 
~l 

;;;;:::~~°"!"'-.~ 

IF YOU THINK THAT'S A GOOD DEAL. ..TRY THIS, 
WE"LL PUT IT TOGETHER FOR YOU 

AND GIVE YOU A DISCOUNT ON TOP OF EVERYTHING ELSE. 

SPECIAL #1 S 795 SPECIAL #2 S 888 SPECIAL #3 S 1299 
Stoel Flip-top Caso SICC!I Flip-top Ca:se S1001 Flip-top Case 
13SW Powor Supply 13SW Power Supply 13SW Powor Supply 
&40K RAM t.tcii n Bo:ird 640K RAM W;:i in Boarn S«JK RAM Ma n Board 
1 llalf·high 360K Floppy Mulli 110 Card 20MB Hard Onve 
Color Graphlc3 Card 1 Hall.high 360K FIOppy Multl 1/0 Cord 
Composi1e Monoctuome Display Color Graphics Card 1 Half·h;gh J60K Floppy 
5150 S1and.srd Keyboarc Composite Monochrorru:t Oispfay Comoosite Monochrome Display 
DOS 2.11 a110 BASIC 5150 Slandard Keyboard Color Graphics Card 

DOS 2.11 and BAS1C 	 5 150 S!andard Keyboard 
005 2. 11 and BASIC 

~lone ~M·~!J .ic=to,om?
TEL: 214-339-8324 TELEX: 882761 AEROCOMP FAX: 214-337-4981 
Redbird Airport. Hangar #8- PO Box 762426-Dallas, Texas 75376 

Prices and specifications are subject to change without notice. ::::5: 
14 day money.oaek gu.;muuee II you are not sali!. fied for any re03)n Must bo complete =and en originaJ shipping carton with au oocumemation. Shipping chargos ;Jte no1includo<I. -Add $70 for air delivery ($35 for ground) in the lower 48 

IBM is a trademark of International Business Machines CALL TOLL FREE 
Tandy is a trademark ol Tandy Corp. WITH YOUR OROER 
Lotus and 1-2·3 are trademarks of Lo tus Development Corp. 

800-527-0347 USAHercules is a trademark of Hercules Computer Technology
Clone is a trademark of Aerocomp 600-442-1310 Texas 

214-339-5104 lnlo 

@Copyright 1986 by Aerocomp. All rights reserved. 



UTILITY by Jacques L. Robitaille 

Designer Labels 

Write your own index 


to replace that cryptic TRSDOS directory. 


T rying lo name a file lo rcnrc-t ils con· 
Lents ts a confusing and fruslrallng 

experience tha t grows in c-omplcxity 
along with your disk dlreclOrlcs. The TRS· 
DOS dlrectory isn't m11c-h help: It lists Lhe 
name of each file along with information 
you don"t normally care about. such as 
logical record lengths . ext -nslons. the 
end-of-file byte. and so on. 

Index . a machlnc-lauguagc· program 
!isled in Basic Data slatement . gives you 
a second directory with mom tor a 60
charac-ter description of each file (sec the 
Program Listing). It creates lndcx/CMD. a 
1.5K machine-la nguage program that 
works Ilk!! the DIR r:ommand in TRSDOS. 
The new descriptions replace Llie techni· 
cal file information and arc recorded In a 
dala file called Index/DAT. 

Thumbing Through 
lnclex/CMD becomes another com

mand file available from THSDOS Ready 
after you copy it to your system c.lisks. As 
with other commands and utillues. you 
can either type INDEX-wh ich returns 
lhe index for drive zero-or INDEX :n, 
where n stands for a valid drive number. 
As with DIR. you can omit the colon before 
the drive number. 

When you first Invoke Index. the pro
gram scans the c.Jrive to load the Index/DAT 
Ille. Since that file doesn't ycl exist. the pro
gram creaks an empty one !Or the moment. 
This operation is Invisible to Llic user. 

The new directory has a cursor and 
scrolling capabilities. The tr1111s line at 
lhe bottom lists the three operallons avail
able from the command mn<lc- when the 
largr. cursor appears: I en ters a commenl. 
P prints the lmlcx . a11d Q <]uil . returning 
you to THSDOS Ready. Also shown arc 
the drive number. !hr name of the d isk In 
that drive. and the number uf free kilo· 
bytes a\"allaow onTt. TOc la tier numt>ens 

l~I 

System Requiremen ts 

Mode ls 4 and 4 P 
6 4KRAM 


TRSDOS 6 .x 

Basic 

Program Listing. Index. (See p . 132for tnformalion on using the checksums in 
this listing.) 

lCO ',Thi e program creates an execut11ule H/ L file naccd ' INDEX/CHO'. '• 145 

110 •• 217 

120 DATA 5,9,0,0,0 , 73,70,68 ,69, 88 ,3 2 , S,9, 0 , J2,7 8 ,3 2,32 ,32,32,)2,32,l 3391
1
 • 

130 DATA 3,141,78 , 3,J , 85,170 , 78 ,G B,73,83,75,l2,73,40,68,46 , 58,32 , l '• 3335 

l~O DATA 67,97,110,39,116,32,97,99,99 , 101 , 115,115,32,3 , 60,,7,62,69 · •• 3335 

150 DATA ll0,Jl6,J01,114,J2,99,lll,l09,109,101,110,ll6,32,l2,l l,6D 3269
1
 

• 

160 OATA 80,62,114,105 , 110 ,11 6 , 32 , 32,l2,60,81,62,117,105,116,32 , )2 '' 1278 

170 DATA 124,32,32,68 , 114,105,118,101,32,SB,4H,32,32,32,78,97,109 3263
1
 

• 

1
180 DATA 101,SY,32,l,9,S,79,32,32,70,114,101,1 01 , 58,J,S,16,79,32,107 3388
• 

1,0 DATA 3 , l , 13,24,79,68,lUS,115,IR7,J2.69,77. 80,84,89,13,l,254,187 '• 1380 

200 DATA 137,229,l,79,C,33, 154,76 , 62,45,119,35,Jl, 120,177,40,2,24 1 • 3250 

2 0 DATA 245,33,233,76 , 62,13 , 119,14,14,62,2,239,1, 16,0,ll,142,78,17 •• l344 

220 DATA 0,0 , 54,0 ,l l,120,177 ,4 0,3 , 35,24,246,225 ,126,254,58,40,6,254 3331
1
 

• 

230 DATA 13,40,15,24,18,35,126,254,13,40,7,254,32,40,3,195,9,138,62 '* 3346 

240 DATA 48,119,24,0,126,33,243,78,119,3J,117, 161, l 19,J3,146,78,6,40 1 • 3423 

250 DATA 144,119 ,6,4, 62,15 ,239,34 ,142,78,6,6,3 3 ,152,58,62,15,239,6 '* 3321 

260 DATA 32,14,32 ,17,35,79,98,107,113,35,112,35 , 229,33,35,79,17,152 '• 3370 

270 DATA 58 , 25 , 209 , 229,183 , 237,82,225 ,40, 2,24, 7. 32,33,35,79,17,62 , 78 1 • 3382 

280 DATA 1,79,U,237 , 176,JJ,32,78 ,237,75,146 , 70 , 6 ,4 ,62,34,239,33 , 32 1 • )))) 


290 DATA 78,17,253,78,1 , 8 ,0, 237,176,42,50 , 78 ,17 ,19,79,62,97,239,33 '• 3352 

300 DATA 20 ,79,17,12,79,l,4 ,0 ,237 , 176 , 237 ,7 5,1 46,78 , 6 ,l, 33 ,1 5 , 142 ,6 2 '• 3409 

31 0 DATA 34,239,194 , 24 9,138 , 62,2,50, 148,78 , 33 , 20,142 , J4,1S0 , 78,42 '* 3272 

320 OATA 150,78,17,S,0.237,82,203,94,32,31,JJ, 35 ,7 9, 237 ,91,148,78, 25 1 • 3425 

330 DATA 8~ 1 93,42,lS0,78,l,ll,0,237,176,62 , l,2 5 4,l 83 ,138,58,18,42 •• 3266 

340 DATA 148,78 , 17,UU,8,25,34,148,78 , 42,1 50,78,17 , 13 ,0,25,126, 25 ~ • 3269
1
 

3Sn OATA 255 ,202,220,138,42,1 S0 ,78,17,18 ,0, 25,)4 ,1 50,78 ,24,1 88 ,42 '* 3262 

1
 •360 DATA 148,78,34,154,78,42,20,142,58,148, 78 , 254, ,202,240,138,195 3305 


370 DATA 20~,140,33,24 ,79,62, 10 , 239,62 , 22 , 239, 3 3,182,78,62,10, 239 ,33 '* 3413 

380 DATA 107 , 161 ,6 2,l0,239 ,6 2 ,2 2,239,62,0,~0 , 1 5 6,78,14,15,62,2,239,6 * 3407
1
 

390 DATA 3,38,22,46,0,62,15,239,33,35 , 79,237 , 9 1 ,152,78,25,6,5,62,l~ •• 3373 

400 DATA 239 , 33 ,1 54,76 ,6 2,10 , 239,33,196,78,62, 10,239,46 , 2,205,75,140 1 * 3420 

~10 OA'rA 6,l , 62 , 15,239,2!i4 ,32,40,Sl, 46 ,B, JUS, 75 ,l4D,14.,19 1,62,2,239 1 • 3342 

420 DATA 62,l,239,254,81,202,165,140,254,113,202,195,140,254,80 , 282 ' * 3332 

430 DATA 64,l4l,254,ll2,292,64,l41,254,47,2B2, 243,139,254 , 10,202,130 '• 3388 

440 DATA 139,254,ll,202,171,139,195,52,139,58, 156,78,61 , 50,156,78 '* 3292 

450 DATA 2AS.,1l0.,J39,)95,52,l39 , 205,230,139,58,l56,78,103,36,46,2,6 1 • 3375 

~60 DATA l,62,15,239,6,l,62 , 15,239,254,0,202,5 2 ,1 39 ,58,l~b, 78 , 25• , 21 •• 3415 

<70 DATA 202,217,139,103,60,50 , 156,78,195,52,1)9,235,230,139,58, 56 ' • 3379 

480 DATA 78 , 254,0 ,l, 254,179,139 , 202,l89,ll9,61 ,50,l56,78,195,52,139 •• 3399 

~ 90 DATA 42,15 2,78,l,0,0,229,183,237,66,225,2C2,S2,l39 ,42,1S2,78,17 1 

• 3368 

500 DATA BU,e , J7,82,34 , 152 , 76 , 195,ll , 1J9 ,42,l52 , 78 ,17,8D,0,2S,l~ •• 3266 

510 DATA 152,78,195,13,139,245,46,0,205,73,140,1 4,32,62,2,239,241 '• 326 l 

S2C DATA 201 , 14,14 , 62,2,239 , 205 , 239 , 139,46,15,205,75,140,33,35 , 79 •• 3253 

SJO DATA 237,91,152,78 , 25,229,33,80,0,58,156, 78 ,79,62,91, 2391101,l ll •• 3434 

540 DATA 84,93 , 225,25,17,IS , Q,25,229,46 . lS,20 S,75,l40,209,2l3,JJ,78 •• 3167 

550 DATA 79 ,1, 62 ,0, 237,176 , 33 , 78,78,62,10,239,46 , 5 , 205 , 75 , 140,225,6 '• 3424 

560 DATA 61,14,0,62,9,239 ,1 2Q,95 , 22,0,25,62,32,119,l95,13,139,50,156 •• 3413 

570 DATA 78,103,6,3,62,15,239 , 201 ,3 3,243,78,1 26,33 , 117 , 161 ,1 19 , 33 3264
1
 

• 

580 DATA lU7,160,17,lD7,l6l,6,75,62,58,239,201 ,205,23U,l39,20S,85 '' 3271 

590 DATA 140,2DS,ll7, l 40,195,172,l4l,17,0,0,2 J 7 , 8) ,14 8 , 78 , 33,35,79 •• 3322 

600 DATA 237 ,9 1,140,78,25,34,14'1 , 78,17,2,0,25, 126,254 , 32,42,144,78 3324
1
 • 

&lO DA1'A 40,38 , 34,144,78,17,15,0,25,126,254,32,42,144 ,78,40 ,30,17, 2 '' 3348 

620 DATA 0 , 25 , 17,195 , 14l,l,74,0 , 237 ,176, 33 ,l, 254 , l75 ,1 40 ,JY 5 , l41 , 17 ' ' 3353 

630 DATA l07,16l,62,75 , 239,24,7,l7,l07,161,62,60, 23 9,201,4 2 ,14M,78 '• 3323 

640 DATA 17,80,0,25,3~,148,78,24,176,205,A ~ ,1 4 0 ,1 7 ,1 07,161 , 33,195 1 * 32"/2 

650 DATA 141,62,67,239,194,222 ,140, 195 , 228,14 8 ,205,185,140,195, 8,139 3433
1
 

• 

660 DATA 17 ,0,0, 237,YJ,148,78,33 , 35 ,7 9 , 237,91,148,78 , 25,17,2 ,U, 25,34 1 3428
• 

670 DATA l44 ,70 ,l 26,254,32,292,207,14n,17,1~8 . 78,42,144, 78 ,l,ll,0 '* 3264 

6YO DA"fA 237,176,l , ll,0,17 ,19 5 ,141, 33 , 158,78, 120,177 ,40, 8,26,198 , 32 '* 3366 

690 DATA 4,237,160,24,244,202,38,14l.l95,52,l41,237,91,H4,78,3l, 195 '' 3428 

700 DATA 14l,l,74,0,237,176,6,0,42,148,78,17, 80,0,25,34,l48,78,l4 '' 3261 


- --11Cl.....DA7A.... . Ja..23..iL_O,.L_l,6~, 239, 33, 62, 78 , 62, 10, 239, 205 , 230, 139 '• 3407 

720 DATA 38, 23, 46, 0, 6, 3, 62, 15, 239, n;l 7(J,7lr, 6r,T9 , 1"3'9714"","""1'11, 6!ttf 2)9--L• -Hll-4 

730 DATA 33,l9~ , 14l , l4,0 ,6, 65,62,9 , 239 , 2l8,1 3 ,139 , l4 ,l 5,62,2 , 239,33 '' 3361 

740 DATA 195,141,62,14,239,33,154,76,62,l4,2J9 , 14,13,62,6,239,42,154 3422
1
 

• 

750 DATA 78,17,08,0,25,17,35 , 79,25,62,13,119 ,229,33,37 , 79 , 62,14,239 '• 3386 

700 DATA 225 , 62,l2 , 54,)2 , JJ ,1 54 1 7, , ,l,14 , 239,195.13,l.26.171 ,14 1,1 39 1 3415
• 

779 DATA 33,1 2,58,6.5,62,15,239,42,142,78,37 ,37,37,37,6,3,62,lS,239 '• 3431 

780 DATA 62,2 ,239, 1 ,3,14,142,13,1,14,187,161 ,73,78,68,69,AS,47,68 '• 3332 

790 DATA 65,84,S8,48,13,2,2,187 , 137 '• 1805 

800 CLS:POR Ti•l 'l'O l224:READ A:TTL=TTL+A:NEXT T '' 3074 

810 IP TTL<> 09389! THEN PRIN'l'"CHCK:.U" fkRC.R: "TTL:l:tlD ' ' 3569 

820 PRINT"WMITLNC rlLE TO DISK":OPEN•o•,t1,· 1NDEX/CHO" •• 3431 

630 RES'l'ORE1FOR T\=l 1'0 1224:READ /.:PRINT tl, CHR$1A) 1 :NEXT '!"\: CLOS E " 4225 

840 PRINT:PRINT"FlLE 'INDEX/ CMD' NOW READY." '• 1362 
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You can now 
type up to 
60 characters 
to describe 
the file. 

Cross Referencing 
I've included only two error m essages 

in the program to limit its length. "Can't 
access lndex/DAT:n" appears when the 
program can't open or create Its data file. 
This happens ifyou specify an illegal drive 
number. if no disk is present in a legal 
drive. or if a disk is full . "Disk empty" ap
pears if the target disk has no visible files . 
(You won't get this message If you apply 
the patch described below.) 

Index displays only the names of visible 
files. You can, however. access the invisi
ble and system files as well. To do this. 
apply the following patch to Indcx/CMD 
by typing, from TRSDOS Ready: 

PATCH INDEX/CMD (X'8AA2' =0000] 

To revert to visible files on ly. run the In 
dex/BAS program to re-create the original 
lndex/CMD file. 

If you revert to visible files. you lose all 
the descriptors entered for invisible files. 
Index deletes all recorded descriptors that 
no longer apply to a directory. 

I've tested Index on a hard-disk system. 
It accommodates the maximum of 256 
files that can be stored on each logical 
drive of a hard disk. • 

Jacques Robitaille welcomes questions 
on h is program . You can contact him a t 
The Standards Council of Canada. 350 
Sparks. Otta wa. Ontario KlR 7S8. 

Photo. Sample Index directory. 

always an integer rounded upward: 7 .5K. 
for instance, appears as BK . 

Use the arrow keys to move the large 
cursor next to a file name you want to de
scribe. and press the slash key (/). The 
large cursor will disappear. and a small. 
blinking cursor will appear to the right of 
the file name. You can now type up to 60 
characters to describe the ft.le . Press enter 
to end input: the blinking cursor will dis 
appear and the large block will return to 
the left of the selected file. 

From the command mode. press P to 
list your index on the line printer. Index 
then asks for a disk ID: whatever you type 
here becomes the first line printed in the 
listing. The program then prints a line of 
dashes and lists lhe index; a second line 
of dashes ends the listing. If you press P 
by accident. press the break key to return 
to the command mode. (Break Isn't rec
ognized once printing has started.) You're 
returned to command mode after lhe list 
has been printed. 

If you're using a printer wider than 80 
columns. you must install the forms filter 
before printing the index. The Model 4 
Disk System Owner's Manual explains 
how to do this. Set the maximum charac
ters per line at 80. 

The third option. Q. records your en
Uies In the Index/DAT file and returns you 
to TRSDOS Ready and the original screen. 
Index functions like lhe Help command in 
this respect. 

Index/DAT stores only file names that 
have been assigned a descriptor. More
over. each time you use Index it compares 
the contents of Index/DAT with your disk 
directory and removes from the Index any 
comments that go with a file that no 
longer exists. lndex/DAT's size is kept to a 
minimum this way. Its l.5K can hold up 
to 20 descriptors; beyond that. it grows in 
chunks of l .5K. 

Circle 289 on Reader Service card. 

AvailableNow ... UGHT PENS 
FOR TAND 1000 


The WARP SPEED Light Pen is now available through RADIO SHACK Express 
Order. Order# 90-2069 for a Lightpen that plugs directly into the TANDY 1000, 
or order# 90-2074 for a Lightpen that plugs into the TANDY 1200 or 3000.* 

The WARP SPEED Light Pen is a professional quality, st ainless steel 
pen that has been selected by the nation's leading Corporations to 
perform computer control operations, data input , high resolution 
graphics and many other applications. The Light Pen is now plug 

Warp Speed compatible with the TANDY computers and immediately available. 
Light Pan 

•Models 1200/JCXX) may ne<"CI .'.ldd1tion.a.I dispL1y adap1N or hgh1 JX'fl co1lV('r10r cilrd. 

FREE 

SOFTWARE 

FOR TANDY 

DESKMATE 


The WARP SPEED Light Pen comes with a software disk containing CONTROLLER, 
a fast file management program, a driver for Microsoft WINDOWS, and a driver for 
TANDY DESKMATE. In addition, software is available for Light Pen control on 
AUTOCAD. LOTUS 123, SYMPHONY, WORDSTAR, GEM and a Mouse to Light 
Pen convertor called PENMOUSE that will convert most major mouse driven software 
to Light Pen control. 

Light Pen for TANDY 1000 .... .. .. .Cat.# 90-2069 .. .$199.99 
Light Pen for TANDY 1200/3000 ... Ca t.# 90-2014 ...$199.99 

For more information call: 

1-800-874-4315 

(In California 1-800-826-1563) 

WARP SPEED COMPUTER PRODUCTS, INC. 

5555 South Inglewood Boulevard • Los Angeles, CA 90230 • (2 t3) 822-06-17 

Tandy i)l'ld R~cho Shock me 1r..1dcn\J r\<:; of Tandy Corporilhc>n. 
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GENERAL 	 by Norton C. Richardson 

Call Me 10DD29 

Hold onto your decimal points. Here's a base-conversion program 


that will take you to the outer limits of the number system. 


A	 Program Listing. BASECHNGIASC. (Seep. 132 for information on using thenyone who wmks with computers 
checksums In thts ltsLLng.J probably knows how to convert dec


imal numbers Into other base systems 
 18 CLS' BASECHNG VERSION 1.7 NCR 04/08/ 86 •• 355 
such as binary. octal. and hexadecimal 20 PRINT"Pro9ram to make base change calculations . !Range 2 to 2 

Sl). 	 5615(hex). If you're like me. however, you've 39 ON ERROR GO~'O 390:DIM G(54) :DEFDDL Q,N •• 2522 
grown bored with the usual base-conver 49 INPUT'ORIGIN BASE ";S: I NPUT"ANSWER BASE ";D •• 3809 

58 I NPUT"NUMBER ';N$ • • 1263
sion programs that cover and recover 60 N=8:IF 5>10 THEN X=54 ELSE X=47 •• 2034 

79 IF INTIS) <>S OR I NT(D) <>D THEN 389 •• 2235bases 2- 16. 88 IF 6>201 OR D>201 THEN 360 	 • • 1625
To spice the pot, I've written a base 90 FOR K=l TO LEN(N$):I\•ASC(MID~(N$ ,K,l)) :IF I\- X>S THEN 379 • • 3558 

100 I F Il<48 THEN 370 • • 1151change program that f'.onverts to and from 110 IF I\)57 AND I\<65 THEN 379 	 • • 1706 
any base within the range of2 to 201. The 129 MS• MIDS(NS,K,l):M=ASCIM$)-48 • • 1772 

139 IF M>9 TBEN M•M- 7 1233 high ran ge int roduccs a galaxy of new 140 IF M>=B THEN N• N*S+M • • 1433 
numbers represented in novel and some 150 NEXT:lla0 •• 745 

160 M• M+l1Q• IN'l'(N/D)1Q$=STR$(Q):TF INSTR(QS,".") THEN 369 ELSE G(times amusing ways. I.M) =N-O*D:N•Q:IF N>B THEN 160 	 554) 
170 	PRINT'ANSWER -> ' ; :FOR K=M TO l STEP - l :R=G( K) :JF R>9 THEN R= 

R+7 •• 4147
Though the program's primary purpose 

Is to entertain. you can put It to practical 180 R•R+481X~=X~+eBR$(R) :NEXT:PRINT X$1rPRINT"<-" :PR INT • • 3521 
use for converting binary code to hex and 198 	A$• "" : PRINT'l To cross-check. 6 To Increment th 

e NUMBER. •• 4950vice versa . If you 're Interested in c ryptog 290 PRINT'2 To Increment ORIGIN base. 7 To Decrement tbe NU 

raphy, you 'll find it rich in ciphering pos
 MBER. •• 5141 

210 PRINT') To Decrement ORIGIN base. 8 Swap S . Comp./Alt. csibilities. as wel l. bars. •• 5070 
220 PRINT'4 To Increment ANSWER base. 9 Swap Special/Alt. c 

h11re. I* 5226 
238 PRINT'S To Decrement ANSWER base. 0 Inpu t new NUMBER. 

Begin you r journey to the far reaches of 

Making Converts 
Retain Bases) •• 5775 

240 PRINT TAB(7)"(Ta~ any other key to inpu t ri ew pa rameters.) •• 5036
the number system l>y lyplng In and run 259 A$•INKEY$:IF A$• "THEN 250 ELSE IF AS• "l" THEN T•S:S=D:D•T:N 

ning the code fo r BASECHNG/ASC (see 
 $• X$:GOTO 359 • • 4577 

268 IF A$• "2" THEN S• S+l :GOTO 350 •• 1880
the Program Listing) . You can run the pro 278 IF A$• '3" THEN S=S-l:GOTO 350 •• 1884 

289 IF A$• '4" THEN D=D+l:GOTO 350 •• 1854gram on the Models I/ 11114 or on lhe Tandy 
299 	 IF A$• "5" THEN D•D-l1GOTO 358 '* 18581000/3000. Whr.n you run it, the program 308 	 IF A$•"6" TBEN N$sLEFT$(N$,LEN(N$)-l)+CBR$(ASC(RIGHT$(N$,l)) 

+l) :GOTO 358 •• 4296produces a m enu with 10 options (see Ta· 
319 	 IF A$•"7' THEN N$~LEFT$(N$,LEN ( N$)-l)+CHRSIASC( RIGBT$(N$ 1 1))ble 1). The origin is lhe base of whatever -1) :GOTO 358 •• 4300 
J 2 8 H' A$•"8" THEN PRINT CBR$(21) :GOTO 358 •• 2430number you want to convert. The answer 
338 	 IF A$•"9" THEN PRINT CHR$(22):GOTO 350 •• 2433 

is the base in to which you want the num 341 IF A$•'0' THEN R• 81X$="":GO'l'O 50 ELSE RUN •• 2615 
359 X$•"":CLS : PRINT'ORIGIN BASE "1S:PRINT"ANSWER BASE ";D:PRINT"ber converleLI. Prn- exa mple. suppose you NUMBER ->"1N$;:PRJNT" <- " ; GO'l'O 60 	 •• 6134 

want lo convert 1.234 In base 10 to its 361 PRINT"Parameter out of program range,':PRINT:RUN 38 •• 4484 
378 PRINT"lnvalid character/number entered . ":PRINT:RUN 30 '* 4741equivalent in hase 16. You'd enter 10 as 
389 PRINT"This prog r am does not co~pute fractional bases.":PRINT 

the origin base. 16 as U1e answer base. 1RUN 30 •• 6~61 

390 PRINT'Illegal function call encountered,":PRINT:RUN 30 •• 4844and 1.234 as the number. 

When you 've ly µed Jn your choices, 


End 
press the en ter key to make the program 
d isplay the answf".r. You probably won't be 
surprised by the a ppearance of the an- the traditional number set (see Table 2). verting them to other bases. To extend the 
swers fo r th e lower bases. For bases 2-10, To anyone familiar with hex numbers, example ustng my nickname, try entering 
I used the norm al 11umber set from zero to this Is standard fare . 36as the origin base, NORTasthenumber, 
9: bases 11-1 6 employ the first seven let· You'll get a better picture of how the and 101 as the answer base. This time, the 

-	 - --ters.-of the.. alµLabc.i. in_conjunct.lon with__ _program works b~onvertlng numbers answer will be l 7Yj . Enter your own name 
into the higher bases. For example: enfer- filbase30am:rdevtsecrpseudonym-by 
10 as the origin base, 1.105.193 as the converting ltto something higher. 
number, and 36 as the answer base. The Using the numbers zero through 9 andlaol 
answer is NORT, my nickname. Base 36 ls the capital letters of the alphabet gives the 

System Requirements an extension of the representation system program 36 separate base systems. But 
used by bases 11-16. It encompasses the what happens beyond base 36? 

Model l/III/4 or numbers zero through 9 and all the capital 
Tandy 100013000 A Trip to ASCIIletters of the alphabet. 

64KRAM This system opens some Interesting In order to represent numbers in the 
Basic ciphering opportunities. You can represent higher bases. I drew my symbols from the 

words as numbers and vice versa by con- ASCil character set, beginning with ASCll 
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Circ le 215 on Reader Service card. 

POWER TOOLS 

C Compiler 

Alcor C is a full implementation of the C 
language. It includes a standard function 
library and a 450 page manual. The 
manual contains a 130 page tutorial so 
you won't have to buy any other books 
to learn the language. You also get our 
programmable full screen editor. It 's 
everything you need to become a produc
tive C programmer. 

Features Include 
char 8 bits initializers 
shon 8 bits typedef 
int 16 bits static 
unsigned 16 bits auto 
long 32 bits extern 
float 32 bits structlbit fields 
double 64 bits union 

"a serious, comprehensive implementation" 
"superlative work, I recommend it highly" 

Creative Computing Nov. 85 

"the most comprehensive manual" 

" the professionalism presented is 
very apparent" 

"we would not hesitate to use it in a large 
programming effort" 

Computer Language Feb. 85 

Execution speed on the Model 3 for 1 O iterations 
of the prime number program published in Byte, ' 
Jan 83, page 284. 

LC Compiler 105 secs. 
i_;__:...Alcor C ::..:.._.:;__ _ _____...:....::._:...78 secs. :....:...:_____~ 

Multi-Basic Compiler 

Alcor Multi-Basic is a powerful and versatile BASIC 
compiler. While remaining compatible with both 
MS-BASIC"' and CBASIC""' programs, it extends the 
BASIC language to include features normally found 
only io Pascal or C. Now you can take advantage 
of features like multi-line functions, recursion, and 
dynamic memory allocation without having to 
switch to another language. Multi-Basic has the 
features you need to improve the way you proI 
gram. You can get rid of line numbers and actually 
write programs that other people can read. Multi
Basic is the most portable version of Basic you 
can buy. You can write a program on the TRS-80 
Model 4 and then move it with no changes to the 

II 	 Tandy 1000. Multi-Basic also includes our program
mable full screen editor. 

"the most comprehensive BASIC" 

"the manual is thorough and well organized" 


" the compiler is fast and efficient" 

"did exceptionally well on the benchmarks" 


Computer Language May 85 

"a superior compiler " 

"Anybody who wants to compile existing pro

grams or write BASIC programs in a Pascal


like fashion should consider Multi-Basic a 

must purchase " 


80 Micro Nov. 85 

Execution speed on the Model 3 for 1 O iterations 
of the prime number program published in Byte, 
Jan 83, page 286. 

BASIC Interpreter 4570 secs. 
Multi-Basic 89 secs. 

ChoiceNew Low Price: Only $69.95 Your 

Alcor C Compiler $69.95 

In Texas add $4.28 sales tax 
Add shipping 
($5 USN$25 Foreign) 

Total $---
Check One: 
Model I TRSDOS D 

Model Ill TRSDOS D Works with LOOS, 
NEWOOS, DOSplus, Multi-DOS 

Richardson, TX 75081 ~· 

(214) 238·8554 

Name _______________ ~ 

Street------ - ---------
City _____ _ ___________ 
State _________ Zip ______ _ 

Country 	 Phone _ ___ _ _ 

Method of Payment 

MC D Visa D Money Order 0 Check D 

Card # - ------- - Exp. __ 

Multi-Basic is a Jrademarl< ol Alcor Systems. 
TRS·BO is a registered tradomark of Tandy Corp. 
MS-Baslcl MSDOS are trademarks of MicroSoh 
CBASIC/CP/M are trademarks of Digital Research 
LC is a trademark of Misosys 

Alcor Multi-Basic 

In Texas add $4.28 sales tax 
Add shipping 
($5 USA/$25 Foreign) 

II 

$69.95 

Total $---

Check One: 
Model I TRSOOS 0 
Model Ill TRSDOS D 
Model 4 TRSOOS D 
Model 4 Montezuma CP/M O 
Model 4 Radio Shack CPIM D 
Tandy 1000/1200 MSDOS 0 
Tandy 2000 MSDOS 0 
TRSDOS vernion also works with LOOS, NEWDOS, 
DOSPLUS and MULTIDOS 
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l. To cross-check. 6. To Increment the number. 
2. To increment origin base. 7. To decrement the number. 
3. To decrement origin base. 8. Swap special characters/alternate characters. 
4. To Increment answer base. 9. swap special/alternate characters. 
5 . To decrement answer base. 0. Change number: retain bases. 

Tuble l. The program·s optton menu. P,.11$$ any nonnumeric keu (except break) 
to enter new parameters. 

code 48 (zero). For an overall picture of the 
relationship between the ASCil code and 
the program's mathematical bases, see 
Table 3. You might also want to have a 
complete ASCII character set In front of 
you. (lfyou have a Model Ill, you'll find the . 
ASCil character set on pp. 228-234 of the 
Operation and Basic Language Refer
e11ce Manual. If you ho.ve a Model 4, con· 
suit pp. A-46 through A-59 of the Dtsk 
System Owner's Manual. Tandy 1000/ 
3000 owners, see pp. 71-74 of the Basic 
reference guide.) 

ASCII codes 48-57 represent the num· 
bers zero to 9. Codes 65-90 are the capital 
letters of the alphabet (The program does 
not use ASCil codes zero to 4 7 and 58-64. 
which represent cursor movements, punc· 
tuation marks, special video-display opera
tions. and other unneeded symbols.) 

To represent the number 36 in base 37, 
the program uses ASCll code 91 (a right· 
facing bracket). Code 9.2 (a backslash) 
stands for the number 37 In base 38. and 
so on through ASCil code 255. (The: low· 
ercase letters of the alphabet arc repre· 
scnted by ASCil codes 97-122.J Keep in 
mind that the extended (non·ASCilJ char
acter set begins at code 128. Also, codes 
128-191 are graphics characters and 
192-255 can be either space-compression 
codes or special characters. 

A New Face on Things 
The program now has a rather large ti· 

ger by the tail, and almost anything might 
pop up on the screen when you type In 
your chotces. For a sampling of what you 
might expect, take a look at Table 4, 
which shows some possible permutations 
of BO M!cro's name. 

Base 11 count: 1 2 3 4 5 6 7 8 9 A 10 
Ha5e 12count: l 23456789AB 10 
Base 13 count: 1 2 3 4 5 6 7 8 9 ABC 10 
Base 14 count: 1 2 3 4 5 6 7 8 9 ABC D 10 
Base 15 count: 1 2 3 4 5 6 7 8 9 AB C D E 10 
Base 16 count: 123 4 5 6 7 8 9 ABC DEF 10 (Hex) 

Table 2. You can create bases higher than l 0 by ustng the lettersofthe alphabet. 

ASCilcodes Procram bue Operation or Tideo cUeplay 

zero to 31 Not used Control and special characters. 
32-47 Not used Space, punctuation, math symbols. 
48-57 1-10 Number& 0, l, 2, 3, 4, 5, 6, 7, 8, 9. 
58-64 Not used Punctuation, math symbols, and the "at" 

sign(@). 
65-90 11-36 Capital letters of the alphabet. 
91-96 37-42 Brackets, exponents, and so forth. 
97-122 43-68 Lowercase letters of the alphabet. 
123-127 69-73 Brackets, vertical line, and so forth. 
128-191 74-137 Graphics characters. 
192-255 138-201 Space-compression codes or alternate char· 

acters when opUons 8 or 9 are selected. 

Table 3. Relationships between ASCH code and the prbgram's mathemattcal 
bases. 

An Historical Accounting 

Most people today count In base 10 us 2. 3, and 4, but they Invented the symbol About 2000 B.C., the Chinese Invented 
ing the numbers 0, l, 2. 3, 4, !5. 6, 7, 8, V for 5. X for 10. and so on. a binary system, which was later per· 
and 9. But this numbering system and The ancient Mayas of Central America fected by Gottfried Lelbnitz In the 17th 
the symbols It employs have not always Invented an Ingeniously simple and effi· century. lnteresUngly, some Australian 
existed. Our predecessors ln prehistoric cient numbering method. They could aborigine tribes use the words "neecha" 
times probably dldn't need to count: The represent any number with only three and "boola" to mean the number 1 and 
few possessions they owned could be symbols-a dot. a stroke, and an oval the number 2. The words constitute 
easily accounted for without a number· character. Interestingly, they used spe· their entire numerical language. 
Ing system. The evolution of the barter· clal characters shaped like human faces The Babylonians Introduced the con· 
Ing system might have given rtse to a to record dales. Could It be that the cept of place value In base 60. The 
primitive form of currency. A pile of happy face represented by ASCil decl· Greeks and Europeans relied on this sys· 
stones, perhaps. represented an equal mal code 196 has Mayan orlgtns? tern for mathematical and astronomical 
number of animals, pc.>Ut. or tools, and Slowly, through a progression ofHindu calculations until the 16th century. The 
could be exchanged as deeds of owner· (A.O. 800). Arabic (A.O. 900), Spanish system survives In the modem world In 
ship. At a later date In history. we prob (A.O. 1000), and Italian (AD. 1400) In· the division of hours Into 60 minutes 
ably used our fingers to count. fluences. the traditional symbols 1. 2, 3, and 60 seconds. 

About 3000 B.C .. the Egyptians de· 4, 5, 6, 7, 8, 9, and 0 developed. But as Base 10 was developed by the Hindus 
vised the first written numbering sys history shows, we might have ended up and Introduced to Europe during the late 
tem. using vertical marks to represent with symbols that look completely dlf. Middle Ages. Though no one can be sure. 
numben1. Three·thouMnd years later. ferent from these. scholars suspect the first base ever used 
the Romans found a way to improve on Just as we didn't start out with the was base 5-the number of fingers on 
the Egyptians' method: They still used symbols we now recogntze as numbers, one hand.• 
single vertical marks for the numbers l. neither did we start counting In base 10. -Norton C. Richardson 
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You might be amused by the result 
when the program executes ASCII code 
196. The symbol is a smiling face, which 
represents the top character In base 142. 
To see it on screen, enter 10 as the origin 
base, 142 as the answer base, and 141 as 
the number. For an answer. you'll get a 
space-compression code (four blank 
spaces surrounded by arrows). Select op
tion 8 from the menu to swap the space
compression code for an alternate char
acter. The smiling face becomes your an
swer. If you cross-check (opUon 1). the 
answer will be 141 in base IO. 

Whenever a space-compression code 
(up to 63 blank characters) executes, the 
program places arrows(-> <-)around the 
answer. The same happens when you 
cross-check (option 1). You can always re
place the space-compression codes with 
visible characters by selecting either op
tion 8 or 9. 

Option 2 allows you to increment the 
origin base; option 3 allows you to decre
ment it. Similarly, options 4 and 5 allow 
you to incremenUdecrement the answer; 
options 6 and 7 let you incremenUdecre
ment the number. Option zero lets you 
change the number while retaining the 
bases. Press any nonnumeric key (except 
the break key) to enter new parameters. 

Here 's a brief description of how the 
program works. Line 30 sets up an error
trapptng rouUne for errors not handled 
elsewhere in the program. It also sets the 
number ofsignificant figures the program 
will display (54 in base 2). Lines 40 and 50 
collect the Input data. Line 60 allows the 
variable X to be set, making the program 
skip ASCII codes 58-64 if the origin base Is 
greater than 10. Line 70 prevents you from 
typing In fractional bases, such as 6.5 or 
8.2. Line 80 is another special trap that 
prevents you from typing in a base higher 
than 201, which Is the program's limit. 

Lines 90-160 contain four additional 
error traps: three for invalid characters 
and one for parameters out of range. With 
these restraints. you should get the cor
rect answer or none at all. The lines also 
contain the conversion coding. The pro
gram looks at each character in the num
ber and converts the original ASCII code 
to the appropriate ASCII code for the new 
base. Lines 170 a.µd 180 print the answer; 
lines 190-240 print c:he menu. After line 
250 fetches your choice, lines 260-340 
act on it. Line 350 reprints the parameters 
and 360-390 print error messages. 

Master of Control 
If you're wondering how to type In 

some of the characters the program uses 
to represent numbers in the higher bases. 
look at p. A-37 of the Model 4 reference 
manual; It tells all you need to know for 
thal system. (I'll get to the Models I/III and 
Tandy 1000/3000 In a moment.) The num
bers are written In hex (base 16). so you 
might want to convert them to decimal for 

easy comparison to the ASCII codes. 
You can type in any ASCII decimal code 

up to 250 (FA in hex) by pressing combi· 
nations of the clear, control. and shift 
keys. Look at the block for the letter D as 
au example. In the upper-left portion of 
the block ts the number 84 (hex). which 
converts to ASCil decimal code 132. lfyou 
press and hold the clear, control, and D 
keys at the same time. you can print ASCII 
decimal code 132 (a graphics character), 
just as if you executed the command 
PRINT CHR$(I32). 

Unfortunately, ASCII codes above 127 
cannot be typed In directly on the Models 
I and III. You can derive them, however, 
by converting from lower to higher bases, 
as you did with the happy face. 

The special characters in MS-DOS are dif
ferent from those In TRSDOS. To produce 
them on screen With the Tundy 1000 and 
3000, type in the appropriate ASCII number 
while holding down the alternate key. 

Though my base-conversion program 
stops at base 201, nothing prevents you 
from Inventing base 5,000 or 500,000, so 
long as you have the proper hardware, 
software, and an extensive notation set.• 

Norton C. Richardson ls a computer 
hobbytst and the founder of Richardson 
Software. Write to him at 655 Caribbean 
Road, Satellite Beach, FL 32937. 

Base-Maneuvers 
The modern world counts In base 10 

(the decimal system) and uses a unique 
number set to represent values from 
zero to nine. At 10, the place count 
changes, and you begin combining 
numbers to represent higher values. 

The decimal system ls one of many 
methods for counting and manipulating 
values. The lifeblood of computer oper
ations ls the binary system (base 2), 
which has two values representing the 
microprocessor's on and off conditions. 
Machine-language programmers rely ·on 
hex notation to translate binary num· 
hers Into more wleldy code. 

In addition to binary, decimal , Cl;nd 

Base 10 count: 12345678910 
Base 9 count: 1234567810 
Base 8 count: 123456710 
Base 7 count: 1234 5 6 10 
Base 6 count: 1234510 
Base 5 count: 123 4 10 
Base 4 count: 123 10 
Base 3 count: 1210 
Base 2 count: l 10 

->Bl•b 1
• <

->A+MUQ<
Table 4. T he manyfaces of 80 Micro. 

hex, other common base systems arc 
ternary (base 3), qutnary (base 5), sexi
mal (base 6), and octal (base 8) . As 
shown In the Table, each system pro
vides a unique context for assigning val
ues to a set of symbols. For example, the 
octal system (base 8) uses seven num
bers to represent values from one to 
seven. Afte r the number 7, the place 
count changes (add zero to the first num
ber in the set) and you combine symbols 
to represent values equal to and greater 
than eight. In base 8, the number 11 Is 
the value equivalent of the number 9 in 
base .IO.• 

- Norton C. Richardson 

(Decimal) 

(Octal) 

(Seximal) 
(Qui nary) 

(Ternary) 
(Binary) 

Table. Bases 2-10 use numbers to represent a ll values. Only numbers 
shown within a base count a.re legal. The numbers 7, 8, and 9 do not exist 
tn .bcise 7,Jor exapiple. 
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Circle 411 on Reader Service card. 

M\ORTEZUN.A 
16.ICRO 

PRESENTS 

MONTE'S TOOLKIT $49 
REQUIRES: Montezuma Micro CP/M" 2.2 version 2.21 + 

Monte·s Toolkit 1s a co11ec11on of utilities that will prove useful to every owner of Montezuma Micro CP/M (you all are owners. aren't 
you?). It's a disk lull of µruyr ams that perform functions that are difficult, cumbersome or expensive to do any other way. Monte has 
tried . in his own way. to briefly exµlain each function for you below. Read on and be saved. 

DOUBLECROSs- allow~ unlimited file transfers between CP/M •. 
IBM-DOS and Model 3/4 LDos- /TRSDOS'· with unsurpassed 
ease and speed. In fact . you ca n move just about anything from any 
disk to any other disk but you m1ytit have to make changes for pro
gram operation . Lotus 123 · 1ust flat won' t run on your Model 3 and 
I doubt that you could ever modify Scripsit · enough to run on the 
IBM. Simple menus guide you through the operation with minimal 
keystrokes . Just tag the files you want in the directory display and 
go. You won 't get doublec.rossed with DBLCROSS. 

FREEFORM"' formats 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 1s a special ·· clone" copy when you just don't 
know or care what you have . Just insert a disk and copy away. All 
you have to know about the drsk 1s how to get it into the drive. The 
Analysis feature lets you look at and print tile actual structure of a 
disk - even the ones with · funny " formats . 

WSPR lets you print to almost ;iny printer using almost any control 
code . It's nearly magic anc1 noes a whole lot more lhan I can lalk 
about here including letting you print anything your printer can print. 

PRESENTS 

MONTE'S WINDOWTM 

MOH PAO C AL(MOAlll 

•WINDOWS ON TAKES NO 
USER RAM ! YOUR MODEL 4 ! 

1?8,.; 11 :.. 1,' 

A touc h 111 tn"' kPyt)(').;trr1 op+• 11~ t-t w 111tJow 111 yo u r screen for
a Nole P;lc :ln Appom1men1 Ca lendar. a Calcula to r. even a 
M 1n1 0 01.i 8.J!:.C All yours l o r 1us1 S'1Y' Need RAM? Monte's 
Chr1 stmus qolt to you 6 4 K and the w rndow. b o th fOf $991 

Once Upon A Time. 
Monie ZumtJ. our Founder. Pres idenr una K1n9 hJS always nao rrouble 1i:eeptng n1s Clesk 
019an11ect Thi! .';1c/el1Jt. lii .. l1om Borldnr1 ln ternM1onal would :;olvc the problem. bu l alas. it 
was no t ava11ao1e to r C PJM' So M1 11 .re cJ 5Aert his favor ite nephew. the legendary LaMonr 
E. Zuma (d istant cousin to Ronoo T,11hnr ~ rt1 11•t:1 tlest.t:ndant of M onte Zuma hisscJf) to 
work on lhe p ro b lem J!; best he couin rturmg 1ece ss ar rnP nom~ L~ Mu11 1 . a truele9end in 
h ;s own t ime. 1eally outdid hm15c1 1 t1 11s time A touch o t oorn sn1tr keys lu~ lls yo ur 
applica t ion oro<;ram in Ifs t rack :; ana up puµs Monie' ' Window - 1eady ro uSlt What 
cou ld be s1mple1? Put Jn end lo th~ l umbltnq and pa wing J roun d the p ile o r papers on your 
C1es.k. You will tind Monte's W indow · 1nd1sp~nsable When you are !tm:;hcd. broak back 
to your appltcation prog1am and ir "'"umP' w1rt1ou f enor Monte' s Window"" is truly a 
br~skth rough Sec for yoursell - Lon '- trir o ugn Monte's W indo w ... on your Model 4. How 
did you e~cr qet alonq without 1t? Sec !fit"' 0~1ge ocpos ite tor order 1ntorm;Hlon Monle's 
Window ... 1:-. dVd1ldtJle flQhr no~ 

FILEFIX"' gives you the ability to " fix " your " files" by adding line 
feeds when your fifes are going from CP/M or IBM-DOS to LOOS/ 
TRSDOS or take them away if you are transferring the other way. 
You can remove the control codes from a WordStar· document 
thereby converting it to a non-document file . The fix will also fix up 
Scripsit files so they can be used by CP/M and IBM-DOS based 
wordprocessors (you know - the real ones). All this is accomplished 
with the use of simple menus and boy. it is fast. 

SYS2M requires 128K and our CP/M. The CCP and the BOOS are 
moved to drive M and the BIOS is modified to allow a Warm Boot 
from Drive M. So what you say. Well, you still have to have a disk 
in drive A but it no longer has to have the CP/M system resident. It 
can be anything. This little jewel copies frequently used programs 
to drive M and searches there first for all program requests result
ing in much faster program loading. Slick isn 't it? 

AUTO is a little goodie that lets you issue multiple commands from 
the command line. Eliminates the pain of Submit. As in all the 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 in order to convert 
with BASCON. The program operation is fully auto
matic and quick. The resulting BASIC runs any CP/M 
2.2 BASIC program that previously required 
MBAS1c· . Programs written for TRSDOS BASIC may 
require modification to run correctly under the con
verted BASIC. Fully compatible with MBASIC. We 
even provide for additional documentation that is 
keyed by page number to your TRSDOS BASIC man
ual. MONTE'S BASIC is available right now. $49 

~Copynght 1985 Dy Montezuma Micro AU Rights Reserved . 
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Circle 524 on Reader Serv ice card . 

Can we talk? CP/M vs T SOOS 

By moving to CP/M on your Model 4 you 
achieve two things. First you open the door 
to a wealth of existing software. More 8-bit 
software runs under CP/M than any other 
operating system. This includes virtually all 
of the "big name" programs which have set 
the standards by which all others are mea
sured. Programs like WordStar. dBASE II, 
and Turbo Pascal are available for CP/M, but 
not TRSDOS. Public domain software, 
almost unknown under TRSDOS, fills hun
dreds of megabytes of disk space. Valuable 
public domain programs like the Small C 
Compiler are just a toll-free phone call away. 
Most importantly, hundreds of applications 
programs are available from a multitude of 
vendors. Many include the source code. 
Wouldn't you like to be able to choose from 
scores of Accounts Receivable or General 
Ledger programs, instead of the meager 
selection you now have? Circle our special 
Reader Service number 600 on the Reader 
Service Card to receive our comprehensive 
free listing of suppliers of application pro
grams that run under CP/M. 
What about the future? 

When the time comes to move up to another 
computer it will almost certainly use MS
DOS. That 's when CP/M users get a pleasant 
surprise. Since MS-DOS was a derivative of 
CP/M it operates in almost the same manner. 
Even better, most of the same software pack
ages are available in 16-bit form and they 
operate in virtually the same way that they 
did under CP/M. 
Is it easy to use? 

Montezuma Micro's CP/M has been carefully 
crafted to present a maximum of features 
while taking a minimum of memory. It sup
ports all of the standard features of the 
Model 4/4P/4D computers. as well as most 
of the optional ones. Our CP/M has been 
consistently been awarded the highest rat 
ings in industry magazines. It is version 2.2, 
the most popular and reliable of all the ver
sions of CP/M produced. Our CP/M has 
been made as easy to use as possible. All 
customer-selected features are chosen from 
simple menus in our CONFIG utility. This 
includes the ability to configure a disk drive 
to run like that of scores of other CP/M com

puters for maximum ease of software 
portability. Using the unique DBLCROSS 
program in our Monte's Toolkit utility pack
age you can move files back and forth 
between CP/M, TRSDOS (1 .3 and 6 .x~ and 
MS-DOS. 

Why use Montezuma CP/M? 

We have already told you why our CP/M is 
the best for the Radio Shack Model 4 com
puter. The only question left to answer is 
"Why buy CP/ M at all?" Radio Shack has 
abandoned TRSDOS - all of their new 
machines use MS-DOS. Most of the soft 
ware producers have followed , leaving no 
new software development and saddling the 
TRSDOS user with whatever software "left
overs" he can find. Which DOS do you want 
to head into the future with: the one originally 
written for the Model I or the one that served 
as the basis for MS-DOS? Make the right 
choice right now for just $169. 

If I need support? 

We don't forget you after the sale. If you have 
a problem you will find our phones are 
answered by peop le, not answering 
machines or hold buttons. Our philosophy is 
very simple - we want you to be happy and 
satisfied with your purchase. If you have a 
problem then we have a problem, and we'll 
do whatever we can to resolve it. 
Cost to update? 

Our owners are protected against instant 
obsolescence by our lifetime upgrade policy. 
At any time you can return your original CP/M 
disk to be upgraded to the latest version free 
of charge, except for a small shipping and 
handling fee. Periodically we publish NEW 
STUFF, a newsletter for registered users of 
Montezuma Micro CP/M. This publication 
carries news about new products, tips for 
getting more out of CP/M. and other valuable 
information for our users. It is sent free of 
charge to registered owners. 
Can I use a hard disk drive? 

CP/M hard disk drivers are available for 
Radio Shack, Aerocomp, and most other 
popular brands of hard disk drives. These 
drivers allow the hard drive to be partitioned 
into one to four logical drives of varying sizes. 

Order Information 
~ive us a call now with your order and we will ship immediately. Prices 
include delivery to your door in the lower 48 States including APO/ 
FPO. All others please add an amount commensurate to shipping 
requested. Any excess will be refunded. Credit cards will not be 
charged before we ship your order. The suitability of software 
selected is the responsibility of the purchaser as there are NO 
REFUNDS ON SOFlWARE. Defective software will be replaced 
upon it's return , postpaid. 

The toll-free lines are for orders only. 

Specifications/prices are subject to change without notice. 


These drives may all be used by CP/M, or 
may be d ivided between CP/M and 
TRSDOS. A head-parking utility is included 
on the driver cJisk to minimize the risk of 
damage when the hard disk drive is not in 
use. Also included at no charge is a utility 
which will copy, compress, list, print, and 
delete files with ease. There isn't much you 
can say about a driver. It either works or it 
doesn't. Ours works supremely and it only 
costs $30. 

Hard disk backup? 

Unlike the high-priced, underpowered 
backup utilities available for backup of 
TRSDOS hard drives, our CP/M HARDBACK 
utility makes the backup of a hard disk to 
floppies quick and painless. Only HARD
BACK gives you the choice of backing up the 
entire drive or only those files which it knows 
have been changed since the last backup. 
Daily backup is no longer a chore, since only 
new data must be copied. With HARDBACK 
you can quickly restore an entire drive, or 
only a single file if necessary. Only HARD
BACK will perform a complete check of the 
hard disk drive and lock out tracks which 
have become flawed to prevent the use of 
those tracks for later data storage. Add this 
supreme program to your hard disk for just 
$49. Isn't your time and data worth it? 

Specs? 

Size of Transient Program Area (TPA): 
56,070 bytes in a 64k system. 55,046 bytes 
in a 63k system (with optional hard disk 
driver~ CP/M IOBYTE: Fully implemented. 
Device Drivers: Disk (35, 40, 77, & 80 track, 
single/double density single/double sided, 3, 
5, or 8 inch. (More than 85 disk formats sup
ported) Maximum Disk Capacity: 40T 
SS = 220k, 40T DS = 440k, SOT DS = 880k 
RS-232: All word lengths, parity, & baud 
rates. Parallel Printer: With or without line
feed and/or formfeed. Video: 24 by 80 with 
reverse video. Keyboard: Full ASCII with 9 
function keys. RAM Disk: 64k, automatic on 
128k systems. Hard Disk: Optional drivers 
available at extra cost for most popular mod
els. Standard CP/ M programs included: 
ASM, DDT. DUMP. ED, LOAD, MOVCPM, 
PIP, STAT, SUBMIT, SYSGEN, and XSUB. 

Montezuma CP /M: MOdel 4 ver.;ion 2.30 ••• • ••••••••••••• $ 169 

The following items require Montezuma CPI M 2.2 ver.;ion 2.20 or later. 


Optional Hard Disk Driver rspec11y exact hard drive! •••••••••• $ 30 

HARDBACK ................. . ................... $ 49 


ORDER NOW ... TOLL-FREE 
--------------
-= 
• 


800-527-034 7 LI.SA 

800-442-131 O TEXAS 

For Information: 
214-339-5104N.ONTEZUtf.A 
Redbird Airport, Hangar #18 
Post Office Box 763009 16.ICRO "We Keep You Running" 
Dallas, Texas 75376-3009 U.S.A. 
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Sudden Breaks 


I f you · re a Basi4f programmer trying to 
write armor-cl~d code. you probably 


spend much of !your time defending 

against kcyboa d errors . The Tandy 

1000 key board has three soft spots 

where a user ca break program flow or 

even hang up a computer. Inadvertently 

pressing the hold key can make some

one think the corhputcr has checked out 

for good. Even urse is the print key: 

Pressing control- lint without a printer 

hitched up slops Basic cold, requiring a 

reset. Pressing shift-print with no printer 

freezes programs while the lOOO's BIOS 

(basic inpuUoutput system) attempts to 

prlnt the screen to nowhere for an inter

mlnable 20 seconds. If you don't know 

the hold is temporary, you reset. 


Lastly. there 's the break key. The lat

est version ( 1.01) of the lOOO's GW-Baslc 

follows IOM's s ndard: control-break 

alone halts a Basic program. Although 

most people whp press this disrupting 

combination know what they're doing. 
 Program Listing 1. A Basic routine to disable the break, print, and hold keys 

on the Tandy 1000.someone who doesn't Is bound to come 
across it and to lharm . Good fonD sug 9 	 'The machine code is 89 bytes long. Entry point is 46 to enable it. This 

*Basic routine pokes it into memory 96 bytes (6 16-byte paragraphs) belowgests that you d 'sable the break key In *the top of Basie's 64K data area. (Lower it fo r 128k Tandy 1000s.) 

programs you wi'itc for other people. 
 10 CLEAR ,,,163841:CLEAR ,654391: '*Use Clear ,, , 32768 for video modes 5&6. 

*Clear video memory first and separately or disa ster results.With some Bas cs. you can do anything *65439 leaves 96 bytes (6 paragraphs) below the top of 64K (65535).

with a POKE. Msp os provides some use
 11 DATA 4, II, e, e, 251, 88, 228, 96, 36, 127 


12 DATA 60, 79, 116, 15: 'HOLD Key (711) Substitute 1445 (NOP)
ful PEEKs and l OKEs, but not for dis· 13 DATA 69, 84, 116, 11: 'BREAX Key (84) f o r all four bytes on 

abling keys . GW-Baslc's On Key trap
 14 DATA 60, SS, 116, 7 'PRINT Key (55) any line to ena~le key.

15 DATA 88, 2511, 46, 255, 46, 0, 0, 250,ping statement gives you some control 228, 97, 12, 128, 238, 97, 36, 127, 230, 97, 

over any key (see my column In the April 
 176, 32, 239, 32, 88, 287, 88, 83, 82, 38, 

6, 46, 139, 22, e, e, 46, 142, Je, 2
1986 Issue. p. 90) but only enough to 16 DATA 	 8, 176, 9, 188, 53, 205, 33, 46, 137 1 39, 

0, 0, 46, 148, 6, 2, e, 176, 9, 180,partially disable one key. To completely 
37, 295, 	 33, 7, 31, 90, 91, 88, 203 

disable three pr blem keys requires the 17 	DSBLR,LEN•89:DSBLR.OFF~46: 
DEF SEG• 8:DSBLR.SEG• PEEK(&D518)+PEEK(&H511)*256+&Hl0118-6 '6 paras from topprogramming equivalent of strong med 18 DEF SEG•DSBLR.SEG:FOR I\=ll TO DSBLR.LEN-l:READ A\:POKE I\,A\:NEXT:

icine. but It can be done In Basic. POKE 2, VAL("&H"+RIGUT$(HEX$(DSBLR.SEG),2)):
POKE 3 1 VAL("&H"+LEFT$(HEX$(DSBLR.SEG),2)):DEF SEG 

19 DEF SEG~DSBLR.SEG:eALL DSBLR.OFF : DEF SEG End
I 

Routine Wrftten 
The hold. print. and break keys trig


ger actions at ilie lowest level In the op
 fore the BIOS or Basic sees it, and the first Clear statement in line IO from 
erating system . Only machine language cancels input from the problem keys. 16384 to 32768. Because of a flaw in the 
can filter out the r results. The Basic rou As It's wrttten, you must put thls rou- IOOO's Basic. you must protect high
tine In Program LlsUng 1 creates and ac tine at the start of any program (because memory in a separate Clear statement

1 

I 

tlva tes lo~·Jcv 1 machine code that it uses Data statements) . The routine after setting aside video memory. Don't 
Intercepts the k yboard Interrupt (Inter squeezes into 10 consecutive lines. You useaClearstatementlaterinthcprogram 
rupt 91. checks out keyboard input be- can leave out comments (especially line to change video memory (disaster re

zero) and Ignore the fancy, multillne for- suits). The value of 65439 in the second 
System Requirements mat (line feeds created by pressing alter- Clearstatement(llne IO)protects96bytes

I nate-10 on the numeric keypad). ofmemory at the top ofBasie's 64K work 
Tandy 1000 Ifyou're going to use video modes 5 or space (where your program and vari-

Basic 6 (on the Tandy 1000 only) at any time in ables reside). If you have a 128K 1000, 
yourprogram,changethevaluefollowing this value must be lowered to some-

I'--~~~~~~---!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--' 

" 
m 
1;! 
-

· ~ 
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Circle 378 on Reader Service card. 

New From Zuckerboard 
20 Mega Byte Hard Card 

$599 vs. $799 

Compare Ours to Theirs 

ZUCKERBOARD TANDY 

Price $599 $799 

Availability Now Soon 

Warranty 2 Years 90 Days 

Installation Preformatted for Plug & Play Need to Format 

Reliability 3 x More Reliable Than a Seagate Unknown 

Access Time 66 Millisecond Unknown 

Slot Usage I Slot Unknown 

Dr. Dr. Zucker 

It's another 

, lJc:1{1:1~1!0~~1~1) 

§ T§ 235 Santa Ana Court • Sunnyvale., CA 94086 • (800) 233-6874 (CA) • (800) 222-4920 

ZUCKERBOARD is a registered trademark of Advanced Transducer Devices Inc. 
Tandy 1000/1200 are Trademarks of Radio Shack . a Division of Tandy Corporation . 

All prices subject to change wi1hou1 notice due to nuctua1ions in lhe chip milrker. 



Program Usling 2 . Debug script to create machine code for the keyboard.
interrupt handler. The blank line near the end ts necessary. 

n disabler.bin 
•
dw 0004 0000 
st l 1enable interrupts 
push ax 
in al,60 1read 8255A-5 keyboard data 
and al, 7f 1wbether prcsoed or released 
cmp a l ,46 ;BOLD acan code 
j z lld 
cmp al,54 1BREAK scan code 
j z lld 
cmp a l ,37 1PRINT ·scan code 
j z lld 
pop ax 
c li 1disable interrupts 
cs: 1process as usual at 
jmp far (9) 1previ ous keyboard routine 
1 lld : bypass normal keyboard processing 
el l 1disable interrupts
i n al,61 1Port B of PPI B25SA-5 
or al,80 1toggle keyboard clear bit on 
out 61,al ;and 
and al,7f 1off (bit 7 of Port B) 
out 61 , a l 
mov al , 29 1end-of-interrupt signal to 
out 20,al 18259A interrupt controller 
;>Op ax 
i r~ t 
; Basi c calls here to set up new ·interrupt 
push ax 1save registers 
push bx 
pu,;h dx 
push ds 
pus h es 
cs : 1set up for new interrupt 
mov dx, !0000) 1stored offset into dx 
cs : 
mov ds , [0002) 1stored segment into ds 
mov al , 9 19et current keyboard int 
mov ah,35 
i nt 21 
c o: ;store current interrupt 
mov !0099],bx 
C h : 
mov (0002] ,es 
mov al,9 1establish new interrupt 
mov ab,25 
lnt. 21 
pop es 1restore registers 
pop ds 
pop dx 
11011 bx 
pop ax 
retf 

r c x 

59 
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End 

where arou nd 20000 to fit in memory. program also happens to work on IBM 
Lines 10- 18 set up memory and then PCs and on the Tandy 1200 (with MS· 

POl<F: th•· mach ine code into place. Line DOS 2.11.41 and Basic) If you remove 
19 invokes key d isabling. Using the se the first Clear statement from line 10. 
q1wn ce of sta tem ents In line 19 repeat The scan code for the print key is the 
ed ly toggles key llisabling on and off. srune as IBM's print screen key, and the 
You ca n s witc h key disabling on and off lOOO's code for the hold key is the same 
a t a lly pui11t in your program as long as for an IBM PC's scroll-lock/break key. so 
the address varia bles DSBLR.SEG and break is disabled. The lOOO's break-key 
DS BLR OF'F s tay defined. Toggle the scan code has no IBM equivalent. The 
rou tine off heforc using U1e Shell state· IBM equivalent of a hold key is control
ment. Ir you don ' t want all three keys number Jock, but you shouldn't disable 
d isa bled . you can modify line 12. 13. or it because you need the number-lock key 
14 fo r the appropriate key. Replace all for other purposes. The key-disable rou
fuur numbers in the chosen line with tine can't be used with Borland lnterna· 
14'1 (four in a row). A 144 (NOP) is the tional's SideKlek. 
8088 rnde for "do nothing." 

Because uf Uic PEEI{ in line 17. the Basic Fine Points 
key-d isa bling rouline works only with IBM PC Basic stores the segment ad
the new JOOO GW-nasic (Tandy version dress of the 64K user-data area down in 
1.0 1 ). Al though sllll flawed . the new ver its own data scratch pad at address 
s io n is s upe r ior to the original unfin 0000:0510 hexadecimal (hex) . Tandy 
is hed release. and the update is free. The wrote the new version of the lOOO's Ba

sic to simulate certain addresses in this 
data area. PEEKs and POKEs to these 
addresses seem to give the proper infor· 
mation. but if you Invoke Debug from 
the Shell statement. you'll find nothing 
(zeros) stored there. The PEEKs in line 
17 of the Ba-; ic key-disable routine grab 
the simulated segment address and con· 
vert it to the decimal form needed for the 
DEF SEG (define segment) statement. 
Adding 1000 hex (64K) to this address 
puts you at the top of the data segment. 
Subtracting six 16-byte paragraphs puts 
the routine 96 bytes under the top. So 
that you can toggle key disabling on and 
off with a simple Call statement (wlthoul 
passing th e segment address). the 
POKEs at offsets 2 and 3 store the seg
ment In the interrupt-handling routine. 

POKE the machine code In place only 
once; if you POKE It when it's running. 
you replace an interrupt address cur· 
rently used by the program with an In· 
appropriate one and the system hangs 
up. You don'l need to turn off the ma
chine·code routine before leaving Basic, 
because Basic restores the keyboard-in· 
terrupt vector that was in place before It 
loaded. Returning from a child process 
(via a Shell statement) does. too. so the 
routine should be disabled before a Shell 
statement. 

POKEing in machine language from 
Data statements instead of BI...OADing a 
memory image of the routine has some 
disadvantages. You must be careful of 
installing the disable routine in a Basic 
program that has its own Data state
ments. That's why I put It down low in 
line numbers. If you like your subrou
tines high in memory, you can put this 
one there . in spite of the Data state
ments, with a litUe trick. To be sure that 
the POKEs use the correct data. put a 
Restore sta tement in the subroutine 
(with the line number of the subroutine) 
before POKEing and another generic Re· 
store before returning: 

10000 RESTORE 10000 
10010 DATA 04. 00 .. . 
10020 REM Routine lo Install machine code. 
10050 RESTORE:RETURN 

You mus t call this subroutine before 
reading other data in a program. I wrote 
the call to the subroutine (line 19) so that 
it can be called as a separate subroutine. 

Machine Code 
The machine code (Program Listing 

2) has two parts: the keyboard·interrupt 
handler, which filters out the unwanted 
keystrokes. and a program that links the 
keyboard handler into the operating sys
tem using DOS functions designed for 
this purpose. The installation routine 
uses the two-word address stored at ol]: 
sc:l zero in the handler to tell DOS where 

82 • 80 Micro. November 1986 



DAVE'S MS-DOS COLUMN 


to go when a key Is pressed. It first gets 
lhe address of t·he current keyboard-in 
terrupt routine (using DOS function 35 
hex) and stores that so that It can rein
state the old routine when called again. 

Once installed as the keyboard-tnter
rupt routine, the key-disabling machine 
code Is called at offset 4 whenever U1e 
user pr or releases a key. It looks at 
the scan code sent by the keyboard and 
decides If it belongs to one of the three 
unwanted key . If it doesn 't. the routine 
issues a far Jump to the old keyboard
handling routine (the address stored in 
bytes zero to 3). where key input is han
dled as usual. If the key is one of the cho
sen few. the routine talks back to the 
hardware. essentially saying "Next 
key." (For more details on writing inter
rupt-handling roullnes. see "Taking Up 
Residence." April 1986. p. 60.) 

Talking to Keyboards 
You won't find much information on 

dlrect keyboard access with IBM clones 
unless you have an IBM technical refer
ence manual t hat provides the BIOS 
source code. I had to debug SldeK.ick and 
the I000 BIOS for hints. The keyboard 
has Its own processing chip U1at handle 

key debounce and repeat rates. Each key 
on the keyboard has a scan code that the 
keyboard sends when you press a partic
ular key. Whe n you release a key. it 
sends a code that ls 128 higher than llie 
scan code. 

In the Tandy 1000. the 8255A-5 pro
grammable peripheral interface (PPI) 
chip accepts the code and directs in
formation flow from the keyboard. When 
it receives a scan code. the PPI prods the 
8259A Interrupt controller to butt in on 
the 8088 CPU with a low-level keyboard 
lnterrupl. 

The 8088 Issues an Interrupt 9. which 
calls a keyboard-handling routine. This 
routine reads the scan code from port A 
of the PPL The BIOS keyboard routine 
either performs a special routine. like a 
screen dump or reset. or stores the scan 
code and whatever ASCII code it deems 
appropriate in a buffer. From the buffer. 
key-press information is fed through 
other BIOS or DOS functions. 

The keyboard routine must also let 
the PP! know that a code has been read 
(by toggUng bit 7 of llie PPI's port 8 on 
and om and signal the Interrupt control
ler that llie interrupt procedure is com
plete. Only tben can another key code 
arrive and be processed. 

The key-di able machine code checks 
the code In port A of the PPI (port 60 hex) 
and clear the high bit. Whetller a key 
has been pressed or released becomes ir
relevant. If llie disable routine passes 
control lo llie old keyboard routine. llie 
information is available in port A. When 
the break. hold . or print key is pressed 
or released, control stays with llie dis
able routine. It then reads the contents 
of PPI port B (port 61 hex) and sets bit 7 
(the clea r-key board bit) and sends it 
back: Ulen it lears bit 7 and sends the 
byte out port 6 1 hex agatn. Code 20 hex 
sent out port 20 hex tells the interrupt 
cont.roller that the current interrupt is 
complete. T he nd result is that the 
three keys are Ignored at the lowest level 
accessible with software. • 

Dave Rowell ls an 
80 Micro technical 
writer specializing 
ln MS-DOS comput
ing. Address corre
spondence to htm to 
80Micro. 80 PineSt.. 
Peterborough. NH 
03458. 

How many times have you needed to 
open Just one or two lines in a program 
to insert new commands without re
numbering U1e whole program? My One
Number Renumber program does just 
that. Here' how it works. Suppose you 
had the followtng program: 

10 PRINT " l" 
15 PRINT "2" 
16 PRINT "2.5" 
20 PR1NT"3" 

Say you wanted to insert a PRINT "2.3" 
in the sequence. With One-Number Re
number. you could renumber line 15 or 
16 lower or higher. respectively. and 
then enter the new line number. 

My program will prompt you to "Input 
old number. new number." For my ex
ample . you cou ld enter 15.14 at the 
prompt and then enter the new line 15 
PRINT "2.3". 

You cannot renumber a line out of the 

TIDBIT #38 


Program Listing. One-Number Renumber. 
60000 
60002 
60004 
60006 

INPUT"Input old number , new number";NS,NN:NL=27261 
NA=PEEK(NL)'tPEEK(NL'tl)•256;IF NA>32 767 THEN N/\ • N/\-65536 
NC=Pf.f.K(NL't2)+PEEK(NL't3 )•2S6:IF NC>32767 THEN NC•NC- 65536 
IF NC• NS OR NC=NS-65536 THEN POKE NL't2,NN-256 •INT(NN/256): 
~~~~DNL+J , lNT(NN/ 256) :PRlN'l':PRlN"l' '"•••Renumbe r complet.ea ••• 

' . 

4344 
3601 
3706 

8482 
60008 

60010 

IF NC <59998 -6 5536 
u•••• :E NO 
NL=NA:GOTO 60002 

THEN PRINT:PRINT"***Number"1NS;"no t foun 

'* 
494) 
1288 

previous sequence. Also, you must cor
rect any GOTOs or GOSUBs to reflect the 
renumbering. 

One-Number Renumber can go any
where In a program. but probably works 
best at the end of Ule program where you 
can easily delete it later. Keep a copy of 
it on tape or disk and load It first when 
you start to write a program. Type RUN 
60000 to use It. 

The NL variable in line 60000 repre
sents free memory 's starting address. 
This address varies depending on your 
system: 

Model I Casselle Basic NL= 17 129 
Model Ill Cassette Basic NL= 17385 
Model Ul Disk Bas1clTRSDOS 1.3 NL= 27261 

If you have a different DOS, PEEK loca
tions 16637 and 16638 to find the cor
rect starting address. 

John H. Davidson 
Seattle, WA 

You have a large technical au
dience that speaks English 
and is in need of the kind of 
microGomputer information 
~hat CW Communications/Pe
terborough provides. 
Provide Y,Our audience with the 
magazines they need and 
make money at the same time. 

Eor details on selling BO Micro, inCider 
AmigaWorld, and RUNoontact 

SANORA JOSEPH WORLD WIDE MEDIA 

386PARK AVE. SOUTH 

NEWYORK, N.Y. 10016 


PHONE-(212) 686·1520 TEliEX-620430 
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S A V E 4 , 8 % R I G H T N o w 

''I have found something in almost every issue that 
has been worth the price of the subscription. I am 

amazed at the broad spectrum of the technical 
articles you publish, with ample material for both 

novice and advanced programmer." 

Roger L. Holstege . .•MD 

BO
m ic ro 

And with 6 to 12 new programs 
for your Tandy computer in every 
issue, you too will find something 
each month that's worth the low 
cost of your subscription!Just type 
them in, and they're yours. Spread
sheets, word processors, all kinds 
of home, business and personal 
applications, plus helpful utilities 
that make all your programs eas
ier to write, debug and use. 

VAWABLE HARDWARE 
PROJECTS 
Want more value? How about 80 

Micro's money saving hardware projects you build your· 

self... or our frequent patches and enhancements that 

make commercial software programs even better. 


PROGRAMMING TECHNIQUES & 
TuroRIAlS 
You'll add to the value of your computer and get more out 
of every hour you spend computing with expert guidance 
from 80 Micro's programming techniques that help you 
streamline and improve programs. In addition, 80 Micro's 
step-by-step tutorials keep you ahead of today's fast-moving 
technologies like nothing else. 

HARDWARE & SoFrwARE REvlEws 
Avoid even one chancey,hardware purchase, and you've 
saved enough to repay years of80 Micro subscriptions! 
You'll save yourself a bunch of time and hassle, too, with 80 
Micro checking out new software for you. Zero in on pro· 
grams and products you want and skip the clunkers. 

~ 	For even quicker service, ~ CALL 'IOU. FREE 
1-800-258-5473 (in NH, dial 1-924-9471) and charge 
it to your credit card! 

F 1fi?H* &&H!f 

YOU FIGURE 
TT OUT! 
Analyze Statistics 
On Your 
Tandy Mlcro 

MSGlllllCM'llT__,... 
............ 

THE MOST WIDELY 

READ MAGAZINE IN 
ITS FIELD 
80 Micro is the most widely read mag· 
azine serving Tandy users today, with 
the largest editorial staff in its field. 
It's the oldest and most authoritative, 
too, so you know you can trust the 
help and advice you find in every 
issue. 

START SAVING Now 
WITH 48% OFF THE 

COVER PRICE! 
Yes it's true. You don't even have to wait for your first issue 
to start saving with 80 Micro!Just use the coupon below or 
return the postpaid card opposite and you'll start receiving 
80 Micro every month at a full 48% off the Newsstand Rate. 
Ifyou're ever dissatisfied, for any reason, you'll be reimbursedfor 
all un-delivered issues. Guaranteed! So do it now. And get 80 
Micra's value working for you, every month from now on! 
• TRS-80 is a lrademark al Radio Shack, a <iltision al Tandy Corp. 

I-YES, ~ant to ad-:;-th:-value of 80 Micro
1 every issue. Enter my no-risk subscription for 12 


monthly issues at the Introductory Rate of just

I $24.97! I save a full 480/o off the newsstand price! 


I D Payment enclosed D Bill me 

I Name (Please Print) 

I Address 

I ~Ctty::--~~~~~~~~-,--~~~~' 
State Zip

I Canada and Mexico, $27.97, Foreign surface $44.97. 1 year only. 
Foreign airmail, $79.97. US funds drawn on US bank. Please allow 

I 6- 8 weeks for delivery. 36AB8 

80 Micro • Box 981 • Farmingdale, NY 11737I 



SMALL BUSINESS ACCOUNTING 
with PAYROLL S99.95 

This program is based on the Dome Bookkeeping Record #612 and 
handles bookkeeping and payroll for a small business. Bookkeeper 
provides single entry ledgers with category breakdowns tor both income 
and expenses. Monthly. through last month. and year-to-date 
summaries. Fiscal year can start with any month. 

Payroll handles up to 99 employees with automatic computation of 
F.l.CA. and federal income tax. State tax and three optional deductions 
also included. Prints both payroll and expense checks on same forms. 
Monthly. quarterly. and yearly summaries as well s automatic 
computation of Form 9'1 l reports and W-2 forms,.Simple and easy to 
learn -ideal for first-time computer users. 

HOME BUDGET and 
CHECKBOOK :ANALYST 

A complete checkbook program together w ith budgeting. incomeand 
expense analysis. comparisons. and projection~. Enter and grim checks, 
enter deposits. and compute your current check1~ balance. Program also 
handles non-check expenses. bank debits. and income. Monthly and 
year-to-date summaries and yearly projections basea on data through a 
known month. Monthly expenses compared to a pre-established 
budget. 

SMALL BUSINESS 
MANAGEMENT SYSTEM 

A complete point-of-sale program for a small business. Handles 
order entJy, Invoicing, Inventory, and bookkeeping, int uding 
general ledger. accounts receivable. and accounts payable. 

Order desk handles order entry and invoicing. Items ordered are 
automatically deducted from inventory. accounts receivable updated. 
Includes up to 999 8-character part numbers (I .999 for MS-DOS). Handles 
both customer accounts and single orders. Invoices printed on forms or 
plain paper and include discounts. sales taxes. and shipping and 
handling charges. 

Bookkeeper keeps general ledger. accounts receivable and payable. 
produces customer statements. General ledger produces monthly and 
year-to-date totals. Receivables tracked to invoices. automatically 
updated as income entered. 

Inventory produces sales and inventory reports showing items in 
stock. amounts sold. monthly rates of sale. and profits. 

Installation tailors program to your business. 

TYPITALL Word Processor $69.95 
TYPIT ALL with Spelling Checker $99.95 

Word Processor upwardly compatible with SCRIPSIT - it reads your 
old SCRIPSIT files and uses the same formaning and cursor movement 
commands. But it is a completely new word processor with many features 
more advanced than SCRIPSIT, SUPERSCRIPSIT. or other word processors. 

Send any control or graphic/special character to the printer. Control/ 
graphic characters included in the text so that you have complete control 
ofall features ofyour printer. Print the formatted text on the screen before 
going to the printer. Send formatted text co a disk file for later printing. 
Merge data from a file during printing. Names. addresses. and other text 
can be inserted during printing. No need fora separate program for "mail 
merge" capabilities. Print while editing (spooling). Assign any sequence 
of keystrokes to a single control key. Call up to 16 help screens at any 
time. Move cursor forwards or backwards by character. word. line. or 
page. Reenter the program with all text intact if you accidentally exit 
without saving the _text. Optional spelling checker comes with 29.500 
word dictionary. Verify a 3,500 word document in less than two minutes. 
This is a full-featured word processor - not a demonstration diskl 

SYSTEM DIAGNOSTIC S69.95 
Is your computer working correctly? Are you sure? System Diagnostic 

has complete tests for every compgnent.of your TRS-80 Model I . 3. or 4 
(separate versions tor each model). 

ROM: checksum test. RAM : three tes~includ ing every location and 
data value. Video display: character generator. video RAM. video signal. 
~ard: every key contact tested. Une printer: character tests with 
adjustable platen length. Cassette recorder: read. write. verify data. 
Disk drives: disk controller. 11rive select track seek. read sectors. 
forrnaning, read,(write/ verify data· w ith o ithout erasing. disk drive 
timer; disk hea~ cleaner. Sirigle qr double density. 1-99 tracks. RS-232-C 
Interface: connector fault, <!lata transmission. framing. data loop. baud 
rate generator. 

S39.9S 
The lptelllgent telecommunications program for your TRS-80 Model 

I . 3. or 4 or Model 2 CPJM. Memory buffer for sending and receiving 
files. ~matlc transmission of outgoing data. Automauc storage of 
incoming dara_Character translations. True BREAK key. Help screens. 
line feed filters. echo and line printer toggle switches. and more. 

TRS-80 MODEL Ill 
ASSEMBLY LANGUAGE S29.95 

A complete course in assembly language. written for the beginner. 
Conrents include: the Z-80 instruction set. ROM and RAM. Using the 
Editor/Assembler. reading. printing and movrng data. arithmetic 
operations w ith integers. noating-point and BCD numbers. logical and 
bit opera tions. cassette input and output. USR subroutines in BASIC. RS
232-C data communications. disk input and output. and the TRSDOS 1.3 
disk operating system 

With the book you also receive Monitor #5, a comprehensive 
machine language monitor and debugging program. These are the last 
copies of the book In print. 

http:compgnent.of


THE ART OF PROGRAMMING I by Bruce Tonkin . . 

Checks and Balances 


H ave you ever run a program and 
been unable to tell what you 're 

s upposed to do. or received an error mes
sage that you couldn't figure out? If so, 
the program was at fault. It needed bet
ter prompts and edits. 

Prompts are short messages that ap
pear while a program is running. They 
tell the user what kind of data the com
puter expecL5. Edits are checks built into 
the program. They ensure that data en
tered into a program is valid. 

Writing edits and operator prompts re
quires care and a degree of program
ming talent. Unfortunately. many 
programmers have neither the gift nor 
the inclination to write them the way 
they ought to be. Commercial programs 
abound with inscrutable ·messages (like 
" Error 247") and condescending 
prompts (like "What?"). 

Meaningful prompts and edits a re an 
essential part of any program that de
serves t.o be called such. Together. they 
provide the single best way of preventing 
computers from collecting and process
ing garbage. This month , I'll describe 
some general-purpose routines I've writ
ten for editing a lphabetic input. Once 
you 've experimented with them, I think 
you 'll find there's as much artistry in 
writing edits as in a ny other program
ming activity. 

Garbage Route 
To make sure an operator inputs only 

letters, you can write two kinds of rou
tines: one that e.dits e.ach character as 
it's entered, or one that checks all the 
characters after they 've been entered. 
The first method Is more reliable. but it 
ofien results in "garbage collection"- a 
term for U1e Basic interpreter's a ttempt 
to free up s tring space. (When the inter
preter runs out of space. it s ifts through 
memory and throws away changed or no
longer-valid character strings. It then re
organizes the memory Uiat's left .) 

One problem \vith garbage collection is 

System Requirements 


All systems 

Basic 

that it takes time. While the interpreter 
searches through memory, the program 
stops and the computer appears to hang 
up for a minute or two. This isn't a serious 
problem if the operator understands 
what's happening. In most cases. how
ever. it's impossible for the programmer 
to antic ipate when garbage collection 
will occur. If you can't anticipate il. you 
can't warn the operator. who might 
think the computer is malfunctioning 
and tum it off- with catastrophic con
sequences for unclosed fil es. 

One way to minimize the problem of 
garbage collection is to compile your Ba
sic programs. This speeds up the collec
tion time and makes the process almost 
invisible to the operator. Alterna tively, 
you could use an MID$ statement (which, 
when used on the left of an equals sign. 
will not result in garbage collection). or 
use LSET to change character strings 
Into blanks. 

Let's consider an example. Suppose 
you want the operator to input a string 
of no more than eight letters, where each 
letter should be capitalized and no 
spaces should appear between letters. If 
you're working on a TRSDOS machine, 
you might write a routine like the ex
ample in Program Listing 1. The routine 
conve1ts lowercase entries to uppercase 
(see line 2040) and permits entry ofeight 
characters before returning. If the oper

ator pres ses the enter key (see line 
2060). it will return sooner. It also back
spaces correctly. as Jong as tl1e data en
try fits on one line. 

To run this routine on MS-DOS ma
chines. you'd need to change it slightly 
to prevent tlle backspace key from print
ing something on screen. Program List
ing 2 is a m odified version for MS-DOS 
computers. It assumes that the input 
field does n't wrap over more than one 
line. If it does, line 2050 produces an er
ror when the value of P becomes zero. 
You can modify eitl1er version of the rou
tine for a cce pting input of different 
lengths. T he number 8 in lines 2000 and 
2010 could be a variable passed to the 
subroutin e. You could also check the 
value of a variable in line 2060. If you 
want to make sure that some fields are 
comple tely filled, line 2060 might read: 
2060 IF BS= CHR$(13) TIIEN IF' V = I THEN 

RETURN: ELSE IF V =O THEN 2010: 
ELSE 2020 

The only problem with this routine is 
that it ca n result in garbage collection. 
For that reason. it's best suited for com
piled programs. Progra m Listing 3 is a 
routine fo r use in interpreted programs. 
This routine helps avoid garbage collec
tion, but it won't eliminate it completely. 
The comparisons in line 2030 cause Ba
sic to generate strings internally, which 
will even tually build up. 

! 
~ 

t: 

..8 
0
a: 
li 
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Circle 81 on Reader Service card. 

QUALITY DI K DRIVES 
These drives aro complete with power supply. cover and 
external drive connector. For TflS·80 Model I, Ill. 4. IBM 
PC and others. All drives are Double Density and step a1 
6ms or less. SS means single l'lead. DS Is dOUt>le head. 
Specify white or silver color cover tor no add1bona1 cnarge 
or my beautiful new Stainless Steel cover for only S9 ad· 
d1tional. Add $5 pe1 drive shipping unless otherwise spec· 
1fied. All arives flave a one year warranty on pans and 
labor. Bare drives, tflat 1s, iust the dnves 111emsetves are 
also available for those of you who don't need or want one 
of my power supplies. 

COMPLETE 3 .5 " - 5.25" - 8 " 
DISK DRIVES 

l ea . 40tk OS TEAC F0-356 in a dual case .. .. . ... 157 

2ea. 40tk OS TEAC F0·35B In a dual case ..... ... 255 

lea. 80tk OS TEAC FD·35F 1n a dual case •....... ln 

2ea. 80tk OS TEAC FD·35F in a dual case .. . . .. . . 285 


40tk SS Tanaon TM tOO- t ..... . ....... s 147 

40tk OS Tandon TMt00-2....... . . . . ............ 157 


l ea . 40tk SS TEAC FD·SSA in dual case . . . .... . $ 127 

2ea . 40tk SS TEAC FD·55A In <lual case .......... 2 t7 

t ea. 40tk OS TEAC FD-558 in dual case.......... 137 

2ea. 40tk OS TEAC F0 -556 in dual case . .. . .... .. 257 

l ea. BOik OS TEAC FD·SSF in dual case .. . ... .... 157 

2ea. 80tk OS TEAC FD·55F In <lual case ... .. .. . . . 277 


Add SIO S g H pci cm IOI 1hese u·· d11ves. 

2ea . SS TMB4B· 1 E's in dual case wilh fan . . S 6 4 7 

2ea. OS TM848·2E's in dual case w ith fan .. ..... 697 


BARE 5 .25" & 8 " DISK DRIVES 
Add S4 sh!Pl»lllJ per d11ve. 

40tk SS. Full Size. Tandon TM tOO· t .. . ... .......S 99 

40tk OS. Full Size. Tan<lon TM t00·2 . . ....•. . ... . 119 

40tk SS, Hall-Higfl, TEAC F055·A . . ... . 99 

40tk OS. Hall-High. TEAC FD55-B ... .. . .• • . ..... 109 

BOik OS. liall·High. TEAC FOSS-F ........ •• . .. .. 129 

e·· SS. Thinline. Tan<lon TM840·1E .. .....•.. . . . . 259 

5·· OS. Trllnline. Tandon TM848-2E ...... 333 


TRS-UO MODEL 111/4 
DISK DRIVE KITS 
Ao<! SB "-'! II" l• 

Internal drive ki t 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· 

ven your cassette Model Ill or 4 to fast reliable 

disk operation. Don't confuse this quality kit with 

the high-priced ripoffs. Thousands of satisfied 

customers cannot be wrong. You can join them for 

only ......... .. .. . .... ..... . . ............... .S 189 

Same as above but with 1-40tk SS drive .....289 

Same as above but with 2-40tk SS drives ....388 


TRS-80 MODEL I 

DOUBLE DENSITY CONTROLLERS 

AdlHJlhowni 

Anrocomp ··ooc· · R ally 1he best by test S 99 

Aerocomp '"Doc·· w11h LOOS . . . . . . . . . . . . . 159 

Aerocomp '"DOC'" with NEWDOS 80·v2 .0 . 179 


OTHER DRIVE GOODIES 
Add Si~ 

TRSDOS 1.3 Disk & M anual for Model Ill .. S 24 

TRSOOS 2 .3 Oiok & M anual for Modal I. . . . . . 24 

TRSOOS 6 .x Disk & Manual for M odel 4 ... . .. .... 3'1 

I.DOS fnr 1hc Mud•l I or Ill .. .. . . . . . . . . ...... 69 

NEW DOS 80 v2 .0 for the Model I or Ill . 99 

2·drivo coble for M odel 1/111/4 . . . 24 

2·drive external coble for IBM PC . . . . . . . .... 40 

4-drlvo cahlA for Model I . . . . . . . . . . . . . . 34 

~xtondor cablo . 7" long ....... 9 

5 .25 '" power oupply & encl. , whole or silver ... ... 59 

Sainless S1eel Covers . . . . . . . . . . . . . . . . 12 

a·· power supply. full & cn"losurc, beige . . . .. 149 


ROSE GETS RIGHT! 

NOW---ROSE'S 

MOD 4 C /M 


$69 Comple1e wi1h Manual 

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'" Green Comp. M oni tor. Add $ t 0 for TTL .. . .... 09 

12 '" Amber Comp. M o11itur . Adu $10 for TTL. . . .... 04 

161< 200 nsec RAM Guaran1eod 1 year(8 chips) 9 

64K 200 noec RAM Guaran1ood 1 yearl8 chips) ... . . 19 

64K RAM plus Genuine PA L for Model 4 . . ....... ... 29 

256K 150 11se" RAM t yr guarantee (8 chips) ... .... 39 


MEDIA & SUPPLIES 
5" Diskettes SSDD. Lifetime Guarantee. 10pk .. ..S 16 

5" Diskettes DSDD. Lifetime Guarantee. tOpk .. . . . 19 

5" Fllpsort , holds 75 Oiskette.s ...........•..... . . 16 

8" Diskettes SSDD. Lifetime Guarantee. tOpk ..... 24 

8" Oiskettod DSDD. Life time Guarantee. I Opk ..... 29 

B" Flipsor1. holds 50 Diskettes .. . ................ 22 

5.25'" ur 8" Head Cleaning Kit. .................... 9 

Lener Si:ze 20 lb. Tractor Paper. 2900 sheets ... ... 25 


SPECIAL SOFTWARE DEALS = 
WordSiar~ 3.3 (Specify MM or R/~ format) ....... S t 95 

MailMerg'>. SpellSta~ . Starindex"'. all 3 for just ..... 99 

WordStar Professional (Above 4 Progams) ......... 275 

DataStar ' Data Entry & Retrieval ..... . ... .. .... . t 25 

ReP0<1Star" Report Generator ......... .. . ...... 105 

lnfoSta,... Advanced DBMS (Above 2 Programs) ... 195 

<lBASE 118 Complete Wi1h Disk n.uxial.......... ... 345 

Super Ublrty Plus 3.2 by Kim wan .................. 59 

CP/ M 2.2 for Model 4 by Monte Zuma ...... . .... .. 169 

Turbo PASCAL by Bor Land. Requires CP/M . . . ..... 44 

Turt>o Toolbox by Bar Land ... ........ ............. 45 

Turbo TUTOR by Bor Land..... .......... 35 

Pickles & Trout CP/M 2.2m for the Model 

2· t 2· t 6. Floppy Version ... . ..................... . 179 

Same tn ing but the Ra<lio Shac:Jo. Hard Disk . . . . ..... 2t9 


CP/M & 80 COWMN 
for your MODEL Ill 
No need to buy a new computer when you 
can use the Holmes VI0-80 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 fi rst 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 is $524. Now Rose will get 
you going for only ... . (':~~.~~ ;;.n.ipp!~9 ... $ 299 
ru ship you the Holmes deal above PLUS 

WordStar 3.3 installed, complete with orig 

nal manuals ready to run for only .... $ 399 


ORDER NOW! 
TO L-FREE 

800-527-3582 
Orders Only Please 

Call In your order or write to us at the address 
below. Texas residents call us at 214-337-4346 
and deduct $2 .00 from your order but you 
should remind me ·cause sometimes I forget. If 
you need technical information or service please 
call the Texas number as the Toll Free lines 11r11 
just for orders only. Prices are subject to change 
without notice and are mail order only. I accept 
AMERICAN EXPRESS, MASTERCARD and VISA 
and I wm not charge your card until I ship your 
goodies. You can send a check or a money 
order. I also accept COD 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 $5.00 handling charge 
if your order is less than $60 .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 all those papers fer 
customs. Texans add State Sales tax. No tax 
collected on shipments oUtside of Texas. !k 
sure you know what you are buying. 
SOFTWARE IS SOLD ON A REPLACEMENT 
BASIS ONLY - NO REFUNDS. If it 1s defe'.:t ive 
call us for instructions. Please order from •ne 
now-I need the money and I w ill nc.. jack you 
around. I roserve the right to charge up to a ten 
percent restocking charge if you jack me around. 
All merchandise carries the original manufac
turers' warranty and all rnpairs or adjustments 
will be made by the manufacturer or his 
designated representative. 

Nl!XT OAV SHIPMl!NTof Goods in Stock. 

TOTAL ACCESS 
P.O. Box 790276 

Dallas, Texas 75379 

214-337-4346 




THE ART OF PROGRAMMING 


Program Listing 1. A routine to check a string of no more than eight letters 
(for TRSDOS machines). 

2000 AS=STRINGS (8 ,J2) : I;0 
2010 l =!T!:IF T>B THEN RETURN 
2n20 BS=INKEYS:IF BS="" THE~ 2020 
2030 IF BS>= "A' AND BS<• 'Z " THEN HID$(A$,I,l)•D$:PRINT

BS; :GOTO 20 10 
2040 IP B$>•"c ' AND B$<a "z' THEN 

HIDS(AS,I ,l )=CHRS(ASC(8$)-32):PRINT BS; :GO'l'O 2010 
2050 IF B$=CRR$(8) THEN HlD$(A$ ,l,l)=" ":1=1-l: 

If I >O THEN I =I-1: 
HID$C A$,I, l) =" ":PRINT BS; " ";B$;:GOTO 2010: 

ELSE 2020 
2060 IP BS•CIJR$(13) TIJEN RETUJ!ll:ELSE 2020 

End 

Program Listing 2. A routine to check a string of no more than eight letters 
(for MS-DOS machines). 

2000 A$&STRINGSC8,32) :T=O 
2010 l=ITJ:IF I >B THEN RETUJ!N 
2020 BS=lNKEYS:lf B~·· THEN 2020 
2030 IF B$ >a "A" AND 8$<=" :<: " THEN NID$(1\$ 1 I 1 1)•8$ : PRINT 

8$ ; :GOTO 201£ 
2049 IP Ds>- 'c" AND 8$<-" z" THEN 

llIDS(AS , I, l ):CHRS CASC(B$)-32):PRINT BS ;: GOTO 2010 
2050 If BS=CHR$(8) THEN HlDS(AS , I , l)s" ":I =I -1: 

IF 1)0 THEN l =l -1: 
HlDS(A$ ,I, l)=" ":P=POS(D) :CPaCSRLIN:LOCATE 
CP,P- l :PRINT" "; LOCATE CP , P- l:GOTO 2elO : 

ELSE 2020 
2060 lF D$~CEIR$(1J ) THEN RETURN:ELSE BEEP:GOTO 2020 

End 

Program Listing 3. A general-purpose input routinefor Interpreted programs. 

2000 11$ =STR!NG$ (8 , 32 ) 
2010 LINE INPUT D$:IF INSTR(8$, " " ) OR LEN(BS) >B THEN 

ERROR 255 
2020 FOR I =l TO LEN(BS) 
2030 lF M!D$(B$ ,l, l ) >= "a" AND HID$(8$,I ,l) <n"z" THEN 

MID$(BS , I,l) • CHR$(ASC(MID$(BS,I,l))-32) 
2040 NEXT l:LSET A$• B$:RETURN 

Ernl 

Program Listing 4 . An 11-line routtne that can handle almost any input. 

100 X$•STRINC$( SIZE,32 ):P•POS( 0 )<80 •( CSRLIN-l)-l : ! ; B 
110 I•l+l:IF ! >SIZE TllEN RETURN 
120 XX$; I NKE1S:IF ){)($; • • OR LEN(XXS)a2 THEN I20 
130 If XXS=CHRS (8) THEN !=I-1: 

IF 1>0 THEN MlDS(XS,l , l)=" "1 

LOCATE l +P\80 ,l+(P HOD 80) :PRINT' ' ; : 
LOCATE l+P\80,l+(P HOD 80) :GOTO 120 : 

ELSE 110 

140 If XX$=CllR$(13) THEN If' llUST=O THEN RETURN 

150 If XXS<CHRS(32) THEN 120 

160 IF INSTR(llASK$(1) , CHN$(0)) THEN 


MIDS(XS , I , l)=XXS:PRINT 
XXS; :GOTO 110 

170 If INSTR (llASKS( l) , XX$) THEN HID$CX$,I , l) • XXS : PRINT 
XXS; : GOTO 110 

180 	If XXS>="a" THEN XXS=CHRS(ASC(XXS)-32): 
IF IISTR(llASKS(l) , XXS) THEN MID$ (X S,I,l) • XX$:PRINT 
XXS; :GOTO 110 : 
ELSE 2011 

190 	 IF XX$>• "A" THEN XX$-CBR$(ASC( XX $)+)2): 
If !llSTR(MASK$(I) , XX$) THEN HIDS(X$ ,I.l l•XXS :PRINT 
XX$; :GOTO 110 

200 BEEP:GOTO I20 

End 

ISDIUIT$ = "0123456789" 

ISNUM$ = ·· + - ." + ISDIGIT$ 

!SUPPER$ = "ABCDEFGHIJKLMNOPQRSTUVWXYZ" 

ISWWER$ = "'abcdefghijklmnopqrstuvwxyz" 

ISPUNC$ = .. .. ::( )!?" 


Table. Variables for comparing characters entered during data input. 
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The Generic Model 
Suppose you were to list the condi

tions a general routine for checking data 
Input should handle. Such a list might 
specify the following: 
• Theroutine mustacccptonly the correct 
numher ofcharacters (If that's desired). 
• It must allow backspacing to correct 
errors. 
• Each character must be individually 
specifiable. If the entry must have a cap
ital letter in the third position and num
bers In every o ther position, tbe routine 
should ensure that the data conforms to 
this format. 
• It should translate uppercase letters to 
lowercase or vice versa. 
• It should allow the data entry to take 
up as many lines as necessary and start 
anywhere on the screen. 

A routine that can handle these condi
tions must be able to monitor operator in
put one character at a time. A routine that 
handles all of these conditions probably 
would result In garbage collection and run 
very slowly If used with an interpreter. 
Thus, it's best s uited for a compiler. 

Also. for the routine to work correctly, 
the program m ust know where it Is at 
every momenL Merely knowing that it's 
entering the third character isn't suffi
cient: It must know where the third char
acter Is on screen and how to move to 
another character position. The require
ment implies that the language. or the 
terminal. can tell U1e program where it 
is. as well as where to move. 

Another ~onsideraUon is the backspace 
requirement. Most terminals that permit 
backspacing won 't go past the beginning 
of the line. Unless you're sure that data 
entry will never require more than one 
line. a simple backspace lsn't adequate. 

Program Listing 4 Is a routine Wlitten 
for Microsoft's GW-Basic that handles 
each of the conditions. The SIZE vari
able specifics the correct number of 
characters to enter. The MUST variable 
indicates whether the entry must fill the 
available space. The only condition un
der which the e ntry need not fill the 
available space is if MUST equals zero. 

The string-array vartable MASKS rep
resents the number of allowable charac
ters in eac h field poslllon. MASK$(! ) 
represents the aUowable characters for 
the first character en tered ; MASK$(2) 
represents the allowable characters for 
the second c haracter. and so on. The 
only excep lions are If MASK$()) contains 
nothing. in which case the computer ac
cepts any character. or ifMASK$(1) con
tains the ASCH null character (zero). in 
which case no translation is done. 

To make life easier, I've defined some 
variables for comparing characters en
tered. (See the Table. ) To ensure an ap· 
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PROGRAMMIN<G 


A simple 11-line 
routine can 
handle almost 
any series 
ofinputs. 

propriate entry for a zip code. for 
example, set MASK$(1) = ISDIGIT$ for I 
from 1-5: then set MUST= l and call the 
subroutine. The mutine will return the 
entry in X$, refuse to accept numbers 
that are more or less than five digits. and 
demand that each entry be a digit. 

The routine also uses three other vari
ables: P indicates the position at which 
the cursor starts: I is a loop counter: and 
XX$ is a temporary variable. 

The routine contains several tricky 
parts. The first is in line 100. where the 
value of P is computed. The screen loca
tions are numbered. beginning with zero 
and continuing through 1,999. This per
mits inputs to wrap easily from line to line 
(line 130) even when backspacing. Line 
130 correctly backspaces and positions 
the cursor on screen no matter where the 
input begins and ends (provided it doesn't 
fall off the bottom of the screen) . 

Lines 180 and 190 convert lowercase 
letters to uppercase. and vice versa. as a 
fina l way of forcing the input to match 
the specification. If the conversion fails 
lo produce acceptable input. then line 
200 executes and the user hears a beep. 
indicating that th e input is invalid. 

As you can see, a simple 11-line rou
tine with a few constants can handle any 
conceivable series of inputs . Well. al
most. The routine won't check for mul 
tiple decimal points in a number. a 
number with too many digits to the left 
or right of the decimal point. and so on. 
But you can easily add such checks once 
you understand how the routine works. 

I'd suggest you compile programs 
when using this routine. though it \Vill 
proba bly work well enough even in an 
interpreted program- just watch out for 
garbage collection! • 

Bruce Tonkin is 
an independent 
software developer, 
industry critic, and 
author of The Crea
tor data-base man
ager. You can write 
to h im at 34069 
Hainesville Road, 
Round Lake . IL 
60073. 

(Normally next business day • • • ) 

Do You Want A Real Warranty.•• 
or will you settle for a vague promise? 

S ince 1977, we have sold Radio Shack. merch andise in the city of 
Grapevine, Texas. This will be significant for you only if (a) you want 

a warranty which you can exercise easily, ifnecessary and (b) the reassur
ance of our long term stability and business ethics . 

When you buy a Tandy/Radio Shack product from us the Tandy/Radio 
Shack limited warranty will accompany It and the warranty and service 
will be available to you, in any Radio Shack owned store in the U.S. 

We will NCYr install any foreign parts which might. and probably will, have 
an adverse affect upon your warranty. We will assist you in obtaining local 
support. should you experience difficulty, and will make an offer to buy
our-product-back• (hardware) if it dissatisfies you , within 30 days. 

"We ship fast ," has always been our motto and if anyone is offering you a 
lower price, we s uggest you ask about the forei gn parts (and warranty) 
before closing the deal. We w ill "NOT meet-or-beat" a lower price so you 
can be sure you have our best quote the first time . and our toll-free phone 
lines (outside Texas) make the quote easy for you to get, from 9 a .m.-5 
p.m. central time, Monday thru Friday. (*For a small handling charge) 

ORDER INQUIRIES AND CUSTOMER SERVICE 
(817) 481-SALE 

• DFW Computer Center 
326 Main Street - Grapevine, TX 76051 

Customer Service & in Texas 
(817)-481 -SALE 9am_5pm 

Central Time 

~~~EsTOLL FREE 1-800-433-SALE 
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PUBLIC WORKS I by Ryan Davis-Wright 

All in the Game 


E verybody likes to play games. and 
the public domain contains a mul· 


tltude of them-interactive ones. cross

word puzzles. board games. mystery· 

adventures, and simple shoot-'em-ups. 

Many are versions of familiar games

such as Centipede and Scrabble-or 

takeoffs of adventure games. 


This month's Public Works covers 

some of the public-domain games we've 

received for the Tandy 1000, as well as a 

short Model Ill terminal program you 

can use to access 80 Mtcro's bulletin

board system (BBS), which has all the 

programs mentioned in this column. 


Swap Talk 
The 80 Micro Disk Swap was a big suc


cess. We received over 200 programs. 

which we've been processing and trying 

out for the last four months. Our thanks 

to everyone who sent programs. 


Jim Schmidt (Wheeling, IL) submitted 

two games: Chess and Disk Crash. Chess 
 Program Listing. MtniMaker/BAS. (Seep. 132 for information on ·using the 
is a full-board. black-and-white chess checksums in this listing.) 

game that plays to a high level. It's you 

against the computer, and you have the 
 10 • MINI MAJ< ER/BAS I -t 97 

20 • By Pat Andcraon 1 '*" 98choice' of setting the look-ahead level 30 ' Creates MiniTerm/cmd Downloading Terminal Prog ram 99 

against your opponent. The graphics are 
 40 • 6/7/66 , .. 100 

45 ' •• 105sharp and the play is intense. Disk Crash 50 IF PEEK(l6561) <> 78 OR PEEK(l6562)<>195 TDEN CLS: PRINT ""MEMORY 

is a fun little arcade game. You have to 
 SIZE NOT SET CORRECTLY! MUST BE SET TO 50000" : CMD "S" .. 7432 

60 • • • 173negotiate a floppy disk through different 70 CLS • • 361 

levels on a grid and avoid the falling 
 80 PRINT "CREATING MINITERM/ CMD, •• 2320 

90 PRINT "TIME APPROXIMATELY 20 SECONDS" •• 2665magnets to win points. If you get h.il, 100 • ... 145 

you 're zapped. 
 110 AD=50000t •• 650 

120 FOR X=0 TO 1322 •• 1066
Glenn Bullock (Colleyville, TX) sent in 130 READ N% I~ 675 


XWing and WordWars, two Basic pro
 140 POKE AD+X-655361 , N\ •• 1346 
150 NEXT X '* 621 grams . XWing pits you against the 160 • •• 222 


dreaded Deathstar, the main spaceship 
 170 CMD "I","DUMP MINITERM/CMD (START=0C350 , END=0C67A,TRA=0C666)" •• 3960 
160 • 224

of an alien fleet. Before you can destroy 1000 DATA 80,84,69,82,77,32,84,101,114,109,105,110, 97,1 08 •• 2870 
1010 DATA 32,42,80 1 114 1 101 ,115 1 115, 32,60,66,82,69,65 ,75 •• 2760t he Deathstar. however. you have to 
1020 DATA 62,32,116,111,32,69,120,105,116,42,32,3, 60 , 65 • • 2743 

fight off a number of smaller starfighters 1030 DATA 82,65,77 , 83,56 , 32,51,46 ,46,32 ,66,65 , 85,66 •• 2607 
1040 DATA 44,32,55,47,49,47,69,3 ,80,65,82 ,65 1 77 1 83 '* 2552and the evil Darth Vader. WordWars is a 
1050 DATA 58,32 1 51, 48,48 1 32 1 66,65,85,68,44,32,56,47 •• 2598 

pressure-packed word game. You are 1060 DATA 49,47,78,3,80,65,82,65,77,63,56,32,49,50 2556 
1070 DATA 48,48,32,66,65,85,66,44,32,55,47,49,47,69 2614given 13 letters and three minutes to 1080 DATA 3,80,65,82 ,65,77,83,58,32,49,50 ,48,48 ,32 •• 2548 

form words of varying lengths, begin· 1090 DATA 66,65,85,68,44,32,56,47,49,47,78,3,80,32 •• 2556 
1100 DATA 84,32,69,32,82,32,77,3,66,121,32,60,97,11 6 2626ning with three-letter ones. You're llm· 1110 DATA 32,65,110, 100,101,114,11 5 ,111,1 10,3,87,10 5,116,104 '* 2965

ited. however. to five words of one 1120 DATA 32,68,67,50,47,66,67 ,52 , 32,80, 114,111,116 , 111 '* 2765 
1130 DATA 99,lll,108,32,68,111, 119,110 1 108 1 111,97 1 100 1 105 1 110 '. 3041length. The program tells you when you 1140 DATA 103,32, 40,65,117 1 116, 111,32,67,97 , 112,116,117,114 •• 2949 


have 60. 45. 30. and 10 seconds remain
 1150 DATA 101,32,66,117,102,102,101,114,41,3,83,69, 76,69 '. 2805 
1160 DATA 67,84,32,68,69,83,73 ,82,69,68,32,67,79,77 •• 2629 ~ing. When the countdown reaches 10, a 1170 DATA 77,85,78 , 73,67,65,84,73,79,78,83,32,83,69 •• 2634 ~ 

(/)1180 DATA 84,84,73,78,71,83,3,60,65,62,32,51,46,46 '* 2547red warning bar starts flashing and ..1190 DATA 44,55,47,49,47,69 1 32,60,66,62,32,51,46,48 •• 2599
beeping. It's quite unnerving. 1200 DATA 44,32,56,47,49,47,78,32,60,67,62,32,49,50 •• 2586 ~ 

1210 DA'l'A 48,48,44,32,55,47,49,47,69,32,60,66,62,3 2 •• 2593 >Greg Wood (Tustin, MI) sent In Pango, .0 

cLLo;l(rr.y c;onttnuedan arcade "beat-the-bees" game. Pango 0 

-esets you In a maze and Instructs you to ;;; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

90 • 80 Micro, November 1986 



P.O. Box 32027 
Redbird Airport, Hangar #8 
Dallas, TX 75232 
21 4-339-5104 

Copyright 1985 Montezuma Micro. All Rights Reserved. Prices and specifications subject to change without notice. 

Circle 424 on Reader Service card. 

CANON 
LASER 
PRINTER 
$1999. ' THE PRICE SAYS IT ALL. 

THE STATE OF THE ART 
The C.ITOH 3500 is fully IBMfTandy 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 mi ll iseconds 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 is ottered for data and wordprocesslng 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 appllcation. Try it on our 14 day money-back-if-not-satisfied plan. 
Don't be printer bound any longer. Call today. 

CA~~Dfo~~i~~~ 800-527-034 7 /800-442-131 0 

350 CPS nly $1295 
(Please Specify Serial or Parallel) 

(Shipping Included) 
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PUBLIC W01Ut$ 


get rid of all the bees. The theme is en
tertalning, and both the action and the 
graphics are pretty good. 

Different versions of Frogger-the pop
ular arcade game-have been popping 
up all over the place. Kim Pakiewicz 
(Phoenix, AZ) sent in a Basic version 
called Hopper. While the movement is a 
bit slow, Hopper has good graphics and 
sound. The listing is well documented. 

"Do you love New York?" asks Nuke
NY, a submission from Mary Kindman 
(Wilton. NH). The program isn't really a 
game. but rather an educational look at 
the effects of nuclear war. The program 
simulates the effects of nuclear war
heads dropped on New York City. Ten! 
megaton warheads are dropped on the 
city fJISt , followed by a single 20-mega
ton bomb for comparison. Blast areas 
and kill ratios are defined on screen. Nol 
exactly a good time (depending on 
whether you like New York), but the pro
gram does educate by shoWlng the wide
spread effects of nuclear-bomb blasts. 

Terminally Yours 
Many public-domain programs are on 

BBSes, and to access them you need a 
telecommunications program and mo
dem. You can easily buy a cheap 300
baud modem, but it won't do you much 
good unless you have a telecom program. 
To help all you would-be telecommunica
tors. Pat Anderson of Fall City, WA, sent 
in Min!Term, a short (less than lK) 
Model III machine-language terminal 
program (see the Program Listing). You 
create MiniTerm by typing in the Basic 
program, MiniMaker/BAS, which gener
ates the machine-language program. Ac
tually, Pat called her program PTenn, 
but since 80 Micro already has a public
domaln terminal program called PTerm, 
we renamed Pat's to avoid confusion. 

MinlTerm is a useful program with a 
lot of capability. From Its main menu, 
you select 300/1.200 baud and word/ 
stop/parity settings. The program also 
has a large capture buffer, which you 
can activate from your computer or a 
host computer. 

To create MiniTerm, enter Basic with 
memory set at 50000 to protect the ma
chine-language program. Then type in 
and run Min!Maker/BAS. 

While you are in terminal mode. the 
communications settings are displayed 
at the top of the screen. You can exit to 
DOS without breaking the phone con
nection by pressing the break key. Press 
ing the clear key puts you In buffer 
command mode, which suspends trans 
mission from the host a nd displays a 
buffer menu. 

If you want to have error-checking ca
pability, which is essential If you are 
downloading machine-language pro

grams. Pat gave directions for navigat
ing CompuServe and downloading X
modem. However. you can download the 
same file from 80 Micra's BBS. The file 
Is available on the Model I/IW4 area. un
der the name XMODMAKR/BAS. Down 
load the file and run it from Basic with 
memory set at 50000. To use X-modem, 
exit MiniTerm and type XMODEM R. 
You will then be able to receive machine
language prog~s. 

Both MiniMaker/BAS and the Assem
b ly-language source ltstlng for MiniTerrn/ 
CMD are available on 80 Mtcro's BBS 
(603-924-6985. 300/1.200. 8-bit words. 
1 stop bit, no parity). Many thanks to Pat 

for this useful terminal program. 
We are a ttempting to get a public-do

main version of X-modem for MS-DOS 
users. Call the 80 Micro BBS to check on 
its availability. or look for it in next 
month's Public Works column.• 

As a technica l 
wrtter for 80 Micro, 
Ryan Davis-Wright 

covers TRS-80 and 

MS-DOS computers. 

Write to him do 80 

Micro, 80 Ptne St.. 

Peterborough, NH 

03458. 


Listing continued 

1220 DATA 49,50,48,48,4 4,32,56,47,49,47,78,3,80,82 

1230 DATA 69,83,83, 32 , 60,67,76 , 69 , 65 , 82,62,32,70,79 

1249 DATA 82 , 32,66 , 85,79,70,69 ,82,32 ,77,6 9 , 78 , 85 ,3 

1250 DATA 32,32,60,79,62,80,69,78,44,32,68,67,62,76 

1260 DA'l'A 79 ,83, 69 , 44, 32, 60, 83 , 62 , 65, 86, 69, 44, 32, 60 

1270 DATA 
1289 DATA 
1290 DATA 
1380 DATA 
1310 DATA 
1320 DATA 
1330 DATA 
1340 DATA 
1350 DATA 
1360 DATA 
1370 DATA 
1389 DATA 
1390 DATA 
1409 DATA 
1410 DATA 
1420 DATA 
1439 DATA 
1440 DATA 
1450 DATA 
1460 DATA 
1470 DATA 
1480 DATA 
1490 DATA 
1500 DATA 
1510 DATA 

99 ,6 2 , 69,82 , 79,44,32,32,69,82,62,69,84,85 

02,78,32,84,79,32,84,69,82,77,73,78,65,76 

3,32,66,85,70,70,69,82,32,73,83,32,68,79 

80,69,78,62,32,32 , 32 , 3,32,66,85,78,70,69 

82,32,73,83,32,60,67 1 76 1 79,83,69,68,62,32 

3,79,73,76,69,78,65,77,69, 58 , 32,3,32 , 66 

85,70 , 70,69 , 82 , 32,73,83,32 , 60,69,77,80,84 

89,33,62,32,3 ,32,66,85,70,70,69,82,32,73 

83,32,69,70,85,76,76,33,62,32,3,9,96,9 

0,0,0,0,0,0,0,62 , 0,50,20,66 , 205,201 

1 1 42,248,83,249,195,45,64,33 , 64 , 60,17,65, 60 

1,63,0,54,32,237 , 176, 201,62,19,59,249,65, 205 

85,0 ,42,32,64,34,251,83,205,14,84,33,64,6 0 

34 ,32,6 4,33,94,83,205,27 , 2,205,43 ,0, 254 ,l 

20 2,255,83,254,79, 204,121,84, 254,67,204,1 39 , 84,254 

83,204,99,86,254,90, 20 4,114,84,254,82,202 , 93, 84 

194,57,84, 295,14,84,205,l73,05,42,251,83, 34,32 

64,62 ,17, 50,240 ,65,295,85, 0,201,33,0,96,34 

245,83,201,33,150,60,34,32,64,33,151,83,2 05,27 

2,62 , 1,50 , 247,83,201,33 ,150 , 60,34 ,32, 64 ,33 

172,83,205,27,2,59, 250,83,62,0,50,247,03, 58 

250,83,201,42,32,64,34,251 ,8 3,205 , 121 ,84 , 42 , 251 

83,34,32,64,201,42,32,64,34,251,83 , 205,139 ,84 

42,251,83,34,32,64,201,205,201,l,33,91,60 , 34 

32 ,6 4,33,138,82,295 , 27 , 2,33,152,69,34,32, 64 


1529 DATA 33,148,82 ,295,27,2,33,0,61,34,32,64, 33,16 4 

1530 DATA 82,205,27,2,33,128,61,34,32 ,64, 33,220,82, 205 

1540 DATA 27 ,2,33,19 2 ,61,34,32,64,33,3,83,205,27,2 

1550 DATA 62,9 ,59 ,250,65 , 205 , 43 , 0 , 254,1 , 292 , 255,83, 254 

1560 DATA 65 , 292 ,38 ,85 , 254 ,66, 202 ,66, 85 , 254 , 67 , 202, 94,85 

1570 DATA 25 4, 68 , 202 ,1 22 , 85,194 ,7, 85 , 62,85 , 50,248 ,6 5 ,62 

1580 DATA 164 , 50 , 24 9,65,205,90,0,33,39,60,34,32,64, 33 

1599 DATA 40,8 2,205 ,27,2,195,150,85,62,85,50,248,65 , 62 

1699 DATA 196,50,249,65,205 ,90, 0,33,39,60 , 34,32,64, 33 

1610 DATA 64,82,205 , 27,2 , 195 ,150, 85 , 62,119,50,248,6 5 ,62 

16 20 DA'l"A 16 4, 50,249,65,205,90,0,33,39,60,34,3 2,64, 33 

1630 DATA 88,82,205,27,2 , 195 ,150,85, 62,119,50,248,6 5 ,62 


-1640 DATA 198,50 , 249 , 65 , 205 , 90 , 0 , 33 ,39,69 ,34 ,32,64, 33 

1650 DATA 113,82,205 , 27,2,195,150,85,205 ,14, 84,201 , 62,3 

1660 DATA 50 , 20,66,201 , 33,0,60,34,32 , 64,33,0,82,205 

1670 DATA 27 , 2 , 201,33,79,60,34,32,64,33,64,8 3, 205, 27 

1680 DATA 2 ,201 ,33,128,60,17,129,60,1,63,0,54,1 31 , 237 

1699 DATA 176, 201,237,115,248,83,295,201,l, 205 , l54, 85 , 205,195 

1700 DATA 84,205,201 , 1,205,160,85,205,173,85,205,186 ,85 , 33 

1710 DATA 192,60,34,32,64, 205 ,43 , 0,254,1,20 2 , 255 , 83,254 

1729 DATA 31 ,294,28,84,254,9,29 2 ,255, 85 ,50, 24 0, 65 ,205 ,85 

1730 DATA 0,205,80 , 0,58,232,65,254,0,40,222,254,18 , 204 

1740 DATA 163 , 84,254,20,204,179,84,205 , 38 , 86,245,205 ,50,86 

1750 DATA 241 , 204 ,90, 86 , 203, 191,205,51 , 0,195,231 , 85 , 50 , 250 

1769 DATA 83,58,247 , 83 , 254,1,58,250,83 , 291 ,33,254 , 255,237 

1770 DATA 91 ,245,83 , 183,237,82,192,42,32,64,34,251, 83,33 

1780 DATA 150,60,34,32,64,33,225 , 83,205 , 27,2,42 , 251 , 83 

1790 DATA 34,32,64,205,28,84,291,291,42,245,83,119, 35,3 4 

1800 DATA 245 ,03, 201, 237,91 , 245,83,33,9 ,96,245,183, 237,82 

1810 OJI.TA 204,118,86,19 6,160,86,241 , 201,245,33,150, 60,34 ,32 

1820 DATA 64,33,204,83,205,27,2 , 241,201,205,14,84,33 ,64 

1830 DATA 60,34,32,64,33,193,83,205,27,2,33,192,89, 6 

1840 DATA 15,205,64,0,205,186,85,201,205,133,86,33, 192, 89 

1850 DATA 17,133,08,205,20,68,33,139,87,17,133,88,6 , 0 

1860 DATA 205 , 32,68 , 194 , 255 , 86 ,205,214,86,17,133 ,88 , 205 , 40 

1870 DATA 68,194,255,86,205,14,84,33 ,64,60,34,32,64 ,33 

1880 DATA 94,83,205,27,2,201,229 , 213 ,33,0,96,34,253 , 83 

1890 DATA 42,253,83,17,133,88,126,205,27,9,42,253,8 3 ,35 

1900 DATA 34 , 253,83,237 ,91, 245 , 83, 183,237,82,250,222 ,86 , 202 

1910 DATA 222 , 86 , 209, 225,201,229,213,197,245,205,14 ,84 , 33,6 4 

1929 DATA 60,34 , 32,64,241,193 ,209 ,225,246,192,205 , 9, 60, 291 

1930 DATii 0, 229,21 3, 197,33,80,195,17,0,82,1,22,5,237 

1940 DATA 176 ,193,209,225,195,200,85 


...... 
'* 2548 

'* 2606 

'* 2557 

•* 2593 

.* 2602 


2604 

2628 

25 43 


•* 2533 

' * 2601 

•* 2505 


2599
'* 
2537
' *.. 2424 


. * 2213
.. 2689 

2710
'*.. 2621 


•* 2555 

'* 3834 

'* 2891 


..'. 
2832 

2674 


..'. 2610
.. 2809 


'. 
2602 


'. 
'* 

.. 
2860 


•• 
2775 

2694 


'* 2669 

2609 

2708 

2512
'* 

'* 279 4
'. 2851
.. 2799
.. 2674 

'* 2738
.. 2665
.. 2783
.. 2669
.. 2791 

'* 2669
.. 2763
.. 2546
.. 2623
.. 2655
.. 3074 
.... 2920 


..'.'. 
2759
.. 2010 

2702 


'. 
2941 

2914
.. 2891 

28 40
.. 2717


'. 2822
.. 2886
.. 29 66
.. 2758 
..
.. 2631 
.. 2879 

2688 


......

.. 2941 

27 42 

2728 

2782 


.. '.'.'. 
2985 

3027 

2927 

2620
.. 1853 

End 
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Circle 250 on Reader Service card. 

We Always Offer: 
MOur 10 years of experience as an authorized sales center. 
~McManus family owned and operated 
l!l References in your area 
~ 100% pure Tandy products 
[!'.! Best possible warranty 
~Lowest discounted prices-call:We will MEET OR BEAT 
l!l Mastercard, Visa, American Express 
!);We always ~ freight and insurance 
l!l Mos~ items shipped Same Day UPS 

"World's largest independent authorized computer dealer." 

22511 Katy Fwy., Katy (Houston), Texas 77450 
(713) 392-0747 Telex 77413 

1--- ·-----T -- . --·· --- - ~- · ---.-J
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________l_ ___ --------~= 



THE NEXT STEP I by Hardin Brothers 

Command Headquarters 


M uch of the power of the TRSDOS 
6 operating system comes from 

its many library commands and the op
tions available in them. The List com
mand alone has eight different parame
ters that let you view a file in ASCII or 
hexadecimal form . number th e lines of a 
file. send output to the screen or printer, 
begin listing at a particular line or record 
number. and more. 

ifs easy to mal{e a typing error when 
you're entering one of U1ese long com
mands. however. If you lack a special 
utility for editing the previous contents . 
of the command-line buffer, each slip of 
the finger forces you to reenter the whole 
line . In addition, it's often helpful to is
s ue two commands in succession sev· 
e ra! times. 

WiU1 this month·s de.monstration pro· 
gram. Command Line Editor and Buffer 
(or CLEB: see Program Listings I through 
6), you can keep up tn 10 TRSDOS com
mands in memory, select from them at 
any time. edit them. and send edited or 
unedited versions to TRSDOS fur execu
tion. The lines are held in a circular buffer 
in high memory. and you can d ecide 
when you assemble the program how 
much memory to dedicate to llie buffer. 

CLEB is designed to run as a stand
alone program or as a substitute for llic 
normal TRSDOS 6 command interpreter. 
You get to decide whellier it will replace 
the standard TRSDOS Ready prompt or 
be available (along with its unchanged 
buffer) for special command sets. 

Command Central 
Like many modern operating sys· 

te rns. TRSDOS 6.2 can switch from its 
own command interpreter to one sup· 
plied by the user. The substitution pro
cess is simple. Whenever TRSDOS is 
about to load the command interpreter 

Isol 

System Requirements 

Model 4 

Assembly language 


Editor/assembler 

(PRO-Create 4.3a or MRAS) 


Execution Made Simple 


You can turn any Model 4 CMD 
program Into an immediate exe<.:u· 
lion program [IEPJ by copying it into 
SYS13/SYS. 

First, make sure there 's a copy 
of the original SYS13/SYS on your 
system disk, then copy the CM D 
program to it with the following 
command: 

COPY ANYPROG/CMD SYS13/SYS.LSI· 
DOS (C-Nl 

The program will now appear lmme· 
diately after you type in and enter an 
asterisk from TRSDOS Ready. It will 
terminate and return to TRSDOS 
Ready in llie usual way. 

The extended command inter
preter (ECI) is like the IEP. but it runs 
whenever llie computer would nor
mally return to TRSDOS Ready. To 
create an ECI. first write a CMD pro· 
gram and debug it. Then include the 
following two lines near the begin· 
nlng of llie program: 

SVC @FLAGS 
LD (IY+4l.- l 

Now copy your program into SYS13/ 
SYS as above. It will replace TRSDOS 

Ready the fi rst time you run it by typ· 
ing and en tering an asterisk. 

To make an ECI give control back 
to TRSDOS. insert the following lines 
at the end: 

SVC @FLAGS 
LD (IY+4).0 
LD HL,O 
SVC @EXIT 

To have an ECI take control of llie 
computer when llie user reboots. do 
everything described above and test 
the program thoroughly [fatal bugs 
make bool disks unusable). Load your 
program in to SYS13/SYS as above; 
then type (from TRSDOS Ready): 

MEMORY (ADD - ..E .. ) 

TRSDOS will respond with a line lliat 
begins: 

X'nnnn· - . . ... . 

Now type: 

PATCH CONFIG/SYS.CCC (x·nnnn· -FF) 

(The "nnnn" in both lines must be 
the same.) 

cFinally, reboot the computer. The 
0 "' EC! should now take control instead ~ 

of the first TRSDOS Ready prompt.• g 

~ 
'--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--'~ 
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Circle 492 on Reader Service card. 

PCA offers maximum IBM compatability 

for your TANDY 1000. 


Monographics Adapter 
The addition of monochrome graphics makes 

your Tandy 1000 much more versatile. Programs 
such as CAD systems, paint programs, etc. can 
show more detail. Graphics based systems such 
as Microsoft Windows and GEM show much 
clearer pictures. It will be possible to use Lotus 
1-2-3 Version, 2A with the PCA Multiboard and 
have a 2MB spreadsheet with 38 rows and 90 
columns! 

• Compatible with software written for the IBM Monochrome 
Display Adapter. 

• Compatible with software written for the Hercules Graphics 
Card. 

• Uses the same style standard character set used by the IBM 
Monochrome Display Adapter. 

• Supports 720h x 348v monochrome graphics resolution 
making the PCA Plus fully compatible wrth Hercules ·graphics 
software. 

• Flicker tree display/ 
• 64K RAM on board will support two separate pages of 

graphics or text. 
• Co-exists with an IBM compatible color graphics adapter (or 

IBM Enhanced Graphics Adapter) residing in another slot. 
• Up to 100% video speed increase 
•One Year Warranty. 

FREE TTL MONITOR 
with purchase of PCA Monographics Adaptor for the Tandy 
1000 or any IBM compatible. 

with Free Monitor 

Multiboard 
The PCA Multiboard includes everything you'll ever n~ on 

one 1 O' card; serial port, clock/calendar, RAM Disk. Print Spooler. 
and room for up to 2MB of Lotus/Intel compatible RAM. 

The Multiboard is also very easy lo use, thanks to the PCA 
Technology Smart Setup program. By using Setup, you can 
change or disable the serial port, set or disable the clock, and 
allocate any amount of memory you wish without opening the 
case on your computer. and without having to set any swttches. 

• Memory chip type : 41256, 256K DRAM 
• Chip speed : 150ns 
• Number of chips : 64 (8 per bank of 256K) 
• Serial Port : Standard IBM compatible, COM1, 


COM2, or OFF 

• Clock/Calendar : Set bt setup, system set automatic (can 

be d isabled) 

Multiboard S 299 
Combine these two boards and take 
the Tandy 1000 to the max! 
PCA Multi Board with the PCA Monographic 
adapter and FREE TTL ONITOR 

*Special package price 

RAM $40 per 
bank installed 

- -- 805/392-1714 2512 Pegasus Drive ~====~~====r ........_
=- TECHNCL.CGV. INC. Dealer Inquiries Invited Bakersfield , CA 93308 



THE NEXT STEP 


in the SYS l /SYS system file . it first looks 
at Its flag table in low memory. If 
EFLAG$ (the fifth byte of the flag lable) 
isn't zero. TRSDOS loads and executes 
the program in SYS13/SYS instead. 

To use your own command Interpreter 
or shell. you need only copy itintoSYS13/ 
SYS with the following command: 

COPY MYPROG/CMD TO SYS13/SYS.LSIDOS 
(C=N) 

Your program will run when you type in 
and enter an asterisk from TRSDOS 
Ready. supplanting the TRSDOS com
mand interpreter completely If the pro
gram sets EFLAG$ to a nonzero value. 

TRSDOS provides another ingredient 
that helps programmers develop altema· 
tive command interpreters: a supervisory 
call (SVC) called @CMNDI that sends a 
string to TRSDOS as if it had been typed 
in from the keyboard. Unlike MS-DOS, 
which demands that any shell be able to 
understand users' commands, TRSDOS 
will parse and execute the commands 
from an alternate shell automatically. 

An additional TRSDOS capability 
makes programs like CLEB easy to 
build. Although lhe program loads from 
disk when run, its buffers remain in pro· 
tccted high memory, and it can look at 
lhe memory buffer to find the command 
you last issued. The program does this 
by assigning a special name to its mem
ory buffer- in this case CBUF-and by us
ing the @GTMOD SVC to search through 
protected memory for a particular mem· 
ory module. 

The @GTMOD SVC depends on a spe· 
Citic format for every module in protected 
memory. Each must begin with a relative 
jump, followed by the address of the next 
memory block, the length of the block's 
name, and the name itself. If a memory 
block-be itdata bufferorfilterprogram
doesn·Lbegin with the standard TRSDOS 
memory header. everything in high 
memory is still protected, but @GTMOD 
will be unable to find that block or one 
stored above it in protected memory. 

Building Blocks 
I must admit that I don't consider this 

month's program to be finished . It works 
and is useful in its current form. but I 
would make several improvements if I 
had the time. 

From the beginning, I knew the pro· 
gram would be somewhat complex, so I 
decided to write It as a series of separate 
modules. All six listings are necessary to 
form the completed program, but each 
was developed and debugged separately. 
They depend heavily on the macro-com
mand and cond.itional-assembly capabil· 
ities of the MISOSYS PRO-Create and 
MRAS assemblers. Change the program 
if you use a different assembler. 

The first module. Listing l, controls 
how the rest of the program is assem
bled. The file containing definitions of 
macro instructions. CLEB/MAC. should 
come first since you must define a macro 
in the source file before invoking it. The 
order of the other modules Isn ' t critical. 
The sidebar describes two alternative 
ways of loading any command program, 
including Listing 1. 

Listing 2 contains all the macro defi

nitlons . (T he listing is longer and th e 
macros are more complex than those I 
normally use in this column.) By using 
these 13 m a cro instructions. I ' v e 
avoided ha ving to write about 900 addi· 
tiona l lin es o f source code. Writing 
macro commands carefully makes the 
source code shorter and easier to debug. 

Several m a cros, including PUSH3. 
POP3. SHOWCRS. and NOCRS. are easy 
to understand . Others require some ex-

Program Listing 1. Assembly-language program that loads the other jive 
modules of Command Line Editor and Buffer. 

00170 ORG 30908 ;Memo ry l oad posi t ion 
0el80 •GET CLEBMAC :Mac ro commands 
0el90 *GET CLBBD~F ;Data sto rage and EQUates 
00200 •GET CLEBFNl ;Hain f unctions 
09219 *GET CLEBFN2 ;Secondory func tions 
09229 •GET CLEBNST ;Buffe r i nstallation rout i ne 
00239 END ENTRY 

t.:nd 

Program Listing 2. CLEBMACIASM. 
00100 
00110 C L E & B Mac ro Comma nds 
001 20 Save a s CLEBMAC/ASM 
00130 
00140 
001 50 PUSH3 MJ\CRO ; ;Save UL, DE, & BC r eg isters on s t ack 
00160 PUSU llL 
00170 PUSH DE 
00190 PUSH BC 
00190 EtlDM 
00200 
00 210 POP 3 MACRO ;; Recover HL , DE, & DC from stack 
00 220 POP BC 
00 230 POP DE 
00240 POP HL 
00 25 0 ENDM 
00 26 0 
002 '/0 SVC MACRO t NUM, I SWITCH ;; Ca l l an SVC and handle erro rs 
00 29 0 LO A, I NUM 
00290 RST 20 H 
00300 I FNE H ,2 ;; Only ha ndl e e r ro r if on e a rg . 
00310 ,JR 7. , SS?l ;; Go if okay 
00320 LO C,A ;; Else get e r ror number 
00330 LO A, @ERROR ; ;Repor t erro r a nd end 
00340 RST 29H 
00350 $$ ?1 EQU $ 
00360 END I F 
00370 ENDM 
00380 
00390 PRINT MAC RO I STRING 11Send c t r in g to v i deo 
00400 PUSH 3 ;;Save regi s t ers 
00410 LO llL, I STRING ;;Point to t he s t r iny 
004 20 SVC @OSPLY ;;Di splay it 
00430 POP) ;;Res t ore reg i s t e r s 
0044 0 F. NDM 
00450 
00460 RA NGE MACRO tLOW , tHIGU, f NO ;;Check ran ge o f by te in A 
00470 CP tLOW ;; Below bo ttom? 
00480 JR C, fNO ; ; Yes -go 
00490 CP JUTGH+l ; ;Abo ve top ? 
00500 JR NC , I NO ;; Ye s - go 
00510 ENDM ;; El cc do ne xt i ns t r uc ti on 
005 20 I 
00530 CHROUT MACRO !CHAR ; ; Di splay c horac t e c JCHAR 
00540 PUSH3 ;;Save regi s t e rs 
00550 IFLT I CHAR, 256 ; ;I f i t s a s peci f ic charac t e r 
00560 LD C , iCHA R put it i n C 
00570 ELS E ;;If ICHAR i s on address 
00590 LO A, ( ICHAR) load th e c ha ract e r i nto A 
00590 LO C,A t he n put it in C 
00600 END IF 
00610 SVC @DSP ;1Displ ay the c ha rac ter i n C 
006 20 POP3 ;;Res t or e reg i s t e rs 
00630 ENDM 
006 40 I 
00650 MOVB UF MACRO I DESTPTR,I SRCPTR ;;Copy memo r y f r om (I SCRPTR l to 
00660 PUSH3 , , ( tDESTP1'R) 
00 670 LO HL, (IDESTPTR ) Get des t i na t i on address 
00680 EX DE, HL Pu t it in DE 
90690 LO HL, (tSRCPTR) Get sou rc e add r e ss 
007 00 LO BC, BUF_f..NGTH+l Not e no o ve r lap c he c k 
00710 LOI R Move i t a l l 
007 20 PDP3 
00730 ENDM 

I.Isling 2 continued 
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Listing :J continued 

00740 

00750 SllOWCRS MACRO ;;Turn on t he cursor 

00760 CHROU'l' CURSON 

00770 ENDH 

0070 0 ; 

00790 NOCRS MACRO ;;Turn off the curso r 

00800 C!IROU1' CURSOFF 

00810 ENDM 

00 820 ; 

00830 GETCRS M/\CRO ; ; Save the cu r sor position
00040 PUSIJ3 ; 1Savo registers
00850 LO D,4 ;;Functi on: get cur r ent cursor 
00860 SVC PVDCTL 
00870 f.[) (SAVCRS ) , ijL ; ; Put cursor position in SAVCRS 
00880 POP3 ; ; Restore registers
00890 ENDM 
00900 ; 
009 10 SETCR5 M/\CRO l /\RGl , t/\RG2 ; ; Se t th e cur sor posi tion 
00920 PUSH) ; ; Save registcro 
009 30 LD· B,3 ; ; Function ; set cursor position
0094U IFEQ %% ,2 ; ;Tf 2 a rguments , 
00950 LO HL,#/\RG1 <8+#ARG2 .. the Jst ls row , 2nd is column 
00960 ELSE 
00970 LO llL, (SAVCRS ) ; ;Else get value in S/\VCRS
00980 IHQ n ,1 ; ; If l ur9 ument 
00990 LO L, l /\RGl .. it i s th e new column 
01000 F. NDIF 
UlUl0 END!F 

01020 SVC ~VDCTL ; I Set the new cursor position

01 0 30 P0!'3 11 Restore registers

01040 ENDM 
01050 
01060 ~IATCH MACRO ICHAR , fRTN , I LOOP ; ;Take action if ICH/\R is in A
01070 CP #CHAR ; ; Test A register & ICH/\R
01080 JR NZ,$$71 : : If not equal , leave 
01090 IFEQ ii , 2 1;E!Ge, if there arC! t wo a rguments 
011 00 JP &RTN .. the n JUHP to the cecond 
01110 ENDIF 

Ol 1 20 TPF.Q U , 3 are
: ; If there three aryumen l s 
011 30 t:ALL ;.R"tN .. then CALL the second 

OlHO JP ILOOP .. and JUMP to the third 

01150 END I F 

01160 $$? 1 EQU 

01170 ENDH 

01180 

01190 SE1'MOUE MACRO 0100F. : ; Set a new prog ram mode 

01 200 LD /\,#MODE ; ;Load the mode let t e r into A

01210 LD (MODE) , ii 
 ii move it t o (MODE ) for s t o ra se 

01220 C/\LL SHOWLINE ;; a nd reprint comma nd line 

01230 ENDH 


Entl 

Program Listing 3. CLEBDEFIASM. 

00100 
00110 C L E & B Co nstunt & Dutu Def i nitions 
00130 Save as CLEDDEF/ASM 
00140 
00150 SVC Tahle 
00160 ·---------
00170 @KEY EQU 0lH 
0018 0 @DSP EQU 02 H 
00190 @KEYIN EQU 09 11 
00200 @DSPLY EQU OAH 
00210 @VDC1'L EQU OFH 
00220 @EXlT EQU l6 H 
00230 @CMNDI EQU lBH 
0024 0 @ERROR EQU lAll 
00250 @GTMOD EQU 53!! 
00260 @MUL16 EQU 5Dll 
00270 @HIGHS EQU 64H 
00 28 0 @FLAGS EQU 65H 
00290 @CLS EQU 69H 
00300 ;---------
00 310 Symbolic Const~nt s 
00330 Key Na.mes 
00340 ·---------
00350 EN'l'ER EQU 0DH <ENTER > Key 
00360 UP EQU OBH Up arrow 
00370 DOWN EQU 0/\H Down arr ow 
00300 LEFT EQU 08H Left arrow -- Backup, no erase 
00390 RIGHT EQU 0911 Right arrow -- Fo rwur d , no erase 
00400 BREAK EQU 80H Dreak key
00 410 C1'RL_S EQU l3H Ente r •selec L· mode 
00420 CTR L_E EQU 05U Toggl e "Edit " mode 
00430 CTRL_N F.QU OEU Enter ~ New • mode 
00440 ; --------- 
00450 Display Control 
00460 ·---------
00470 f,F EQU 0/\H Line feed for display stri ngs
00480 CR EQU 0DH Carriage retu rn < ~ntec> c har. 
00490 ETX EQU 0 3H "Soft " e r f or @dsply
00500 EEOL EQU lEH Erase t o end of line 
00510 CURSON EQU OEH Turn on cursor 
00520 CURSOFF EQU OFll · Turn off curnor 
0053 0 ·--------- 
00540 Buffer control 

Lislin~1 3 continued 

planation. Once l describe the SETCRS 
and SVC instru ctions in detail. you will 
understand the othet macros with lltUe 
trouble. 

GETCRS is a s imple macro that find 
the current cursor position and saves it 
in a locati on ca lled SAVCRS . Th e 
SETCRS mac ro does the opposite: It sets 
the cursor Lo a specific loca tion. Both use 
the @VDCTL SVC to manipulate the 
cursor directly. 

I needed three versions of SETCRS: 
one to set the cursor to any arbitrary 
screen location. a nother to set it to any 
place in the current screen row. and the 
third lu read th e value in SAVCRS and 
set the cursor to that location. I com-
1..Jined the three into one macro and let it 
decide which function to fulfill i..Jased on 
the number of parameters rece ived . 
Three examples should make this clear: 
SETCRS 23.30 se ts the cursor to row 23, 
column 30: SETCRS 5 sets it t.o column 5 
of the row in SAVCRS; and SETCRS sets 
it lo the row and olumn in SAVCRS. 

SETCRS does a ll this by using Lh e 
special PRO·Creatc/MRAS symbol of two 
percentage signs (% %) tu count the ar
guments it receives during each invoca
tion. By testing U1aL number. it de ter
mines how to handle the arguments and 
whether Lo load th e value at SAVCRS be
fore starting. 

The SVC m acro also uses the % % 
symbol, but for a different reason. Many 
of the TRS OS 6 supervisory calls re
turn a status value in the A register and 
set the zero flag to indicate whether the 
call was successfully completed . Other 
SVCs always s ucceed , howe ver: th e 
value U1 ey re turn in the zero llag is in 
de termina te a nd can vary from one call 
to lhe next. 

The SVC macro in Listing 2 reports 
an error and returns to TRSDOS Ready 
if an SVC resets the zero flag . (You can 
turn error checking off by adding a sec
ond argume nt to the SVC invocation.) 
The value o f t h e second argument 
makes no d iffe rence: its presence or ab
sence tells the macro command wheth er 
to perform error checking or reporting. 

The U1ird module defines va riable-stor
age space and symbolic constants for the 
program. If you don't like the keys I've 
c hos e n to implement co mm a nd s , 
change the key definitions in this mod· 
ule before assembling the program. You 
might also wan t lo expand the instruc 
tion page . s ince it gives only a s ketchy 
idea of how to use the program. 

Two cons ta n ts in LisUng 3 are partic
ularly important. The first. BUF-1-NS. 
defines how m any separate commands 
the high-m emory buffer can store. The 
program ass umes it is set LO 10 or less. 

The secon d consta nt. BUF_ LNGTH. 
determines each command line 's maxi

80 Micro, November 1986 • 97 



T HE NEXT STEP 


mum length. It is set to 75 in the pro
gram: if you don't need so much room. 
cha nge it to a lower value to conserve 
high -m emory s pace. 

Right to the Heart 
The modules named CLEBFN l/ASM 

and CLEBFN2/ASM are the heart of the 
prog ram. The first contains the pro
gram's overall organization: the second 
con ta ins the low-leve l routines that 
m a ke eve rything run . 

By studying Listing 4 carefully, you'll 
see that the program begins by looking 
for its m emory buffer In protected high 
memory. If it doesn 't find one. it calls a 
routine U1al installs an empty buffer in 
high memory and jumps into new mode. 
Us ually. the program finds the buffer in 
m emory, copies the command from the 
most rccenUy used buffer into its own 
work space, and enters rerun mode. 

The main program is organized into 
four modes. (You can move be tween the 
modes by pressi n g control keys. ) The 
comments before each program section 
tell which keys are allowed in each mode. 
Gc nr. rnl ly . the command appearing on 
screen wi ll run any time the user presses 
the enter key. 

If you plan to expand the progran1, 
a dd the new code to Listings 4 and 5 . A 
simple improvement would be to add a 
de lete key and insert mode to the editing 
scr.Uon. whi ch currently uses simple 
type-over edi ting. You can also change 
some modes to be sensitive to what the 
user types in. For example . if the pro
g ram is in rerun mode and the user 
presses an up or down arrow, the pro
gram could a utoma tically switch into se
lect mocic . 

If the user types a new command, the 
program could go into new mode imme· 
tlia tely instead of wailing f~r the control· 
N com mand . You mus t duplicate the 
TRSDOS @l<E YIN s upe rvisory call to 
ma ke such changes . otherwise a jump 
from rerun or select to new will lose the 
first keys troke. 

The las t modu le is the shortest. It is 
res[JOns iule for moving the m e mory 
buffer to high m emory and protecting it 
there. Most of this module is taken from 
the s tandard "move and protect" rou
t inc I've used in several programs in ear· 
lier columns. 

Near the end . however. is a macro 
comma nd I hav en 't us ed h ere before. 
Th e program could h ave created the 
buffer entire ly in high memory as it in
sta lled It: Instead. I've h eld the empty 
buffer inside the program so it only has 
lo be moved to high m emory. Since the 
progra m can s tore between one and 10 
commands in a high-memory buffer. I 
wa ntecl a way to have the assembler cn:
atc a n appropriately s ized buffer for m e. 

Lfsting 3 conlfnued 

00 550 
005 60 llUF_LNS EQU 04li ; Number of l i ne s in buffer 
00570 BUF_ LNGTH EQU 75 ;Length per line 
00580 ;---------
00590 Memory locations : 
00600 ;---------
00610 SJ\VCRS DW s-s ;Current c urs or pos i t ion 
006 20 BINBUF DB 3 ;Line number i n b ina ry f o rm 
00630 INBUF OW WORKBUF ;Addres6 of work buf f er 
00640 MEMBUF OW $-$ ;Address of high mem buffer 
00650 llIPTR OW $- $ ;Address of data areo in hi . mem . 
00660 EDPTR DB 0 ;Pointer to cur s o r l oca t i on in buffer 
006 70 
00680 PROMPT EQU ;Beginn ing of line prompt 
00690 l\SCBUF DB 1 3• ;Cur rent line buffer 
00 700 MOOE DB ' N' ;Current program mod e 
00710 DB ' > ' , ETX ;Rest of prompt s tring 
00720 l.'RMPTLEN EOU $- PROMPT- 1 
00740 lFGT PRMPTLEN+BUF_ LNGTU,79 
00750 ERR ' Buffe r is t oo lacge for one sc re en l i ne' 
0076 0 ENDI!' 
00780 WORKBUP DC BUF_ LNGTH , ' ' ;Spaces 
00790 Jlll CR ; and a car r Lage r eturn 
00810 Wl\IT DB 'Press any key t o begin ',ETX 
00830 1'TTLE DB TRGDOS 6 .2 Command Line Ed itor & Buffer ' 
, LF 
00840 DB LF 
00850 DB 'Th is pr ogram saves up t o ',BUF_LNS+30H, • TRSDOS c o mmands , 

00660 DB 'and lets you edit them, s croll 1 ,LF 
006 70 DB 'f rom one to another , and s end .'.lny one t o TRSDOS. 1 ,LF , LF' 
00880 0 8 To leave the pr ogr am a 11 c1 rel urn to the nor mal TRSDOS ' 
00690 DB 'command i nterpreter' , LF 
00900 DB ' simply pre s s <*> or < BR~AK > . Yo u can retu rn to thi s pr oy 

1ram 
009U DB ' from TRSDOS by ',LF 
00920 DB 'pressing <•> <ENTER>, with all t he c urrent c omma nds s till 

in I 

00930 DB •the buffe r. 1
, Lf' , J.F 

00940 DB You can change f rom one mode o f operat i on to anothe r wi1 

th ' 
0095 0 DB ' control keys : 1 , LF 
009 60 DB • CTRL- N enters the "New Comma nd " mode . ',LF 
00970 DB CTRL-S enter s the "Selec t Duffer" mocle .' , LF 
00980 DB CTRL- E enters and leaves the "Edit" mode . 1 ,LF 
00990 DB CR 

End 

Program Listing 4. CLEBFNl!ASM. 

00100 ;----------------------------------------------------------
00110 C L E ~ D Ili gh- Level Routi nes 
00120 
00130 save as CLEBFNl/ llSM 
00140 ;----------------------------------------------------------
001 50 Enter Program Here 
00160 ·------- --
00170 ENTRY EQU 
00160 
00190 Add next two li nes ONLY a (tet de bugging 
00 200 and only if you wa nt Cl.EB t o be un ECI o r I EP 
00210 ;---------
00220 SVC @FLllGS ,l ;Get the f lag table 
00230 LD (IY+4 ) , - 1 ;Set us ~ c ECI routine 
002 40 
00 25 0 LD DE, BUFNAME ; DE ~;> na me of memo r y buf f er 
00 260 SVC @GTMOD,0 ; I s it in rnemory? 
00270 JP Z, ENTRYl ; Yes -- we 'v e heen he re before 
00 28 0 
00290 Fir s t time s etup 
00300 
00 3 10 Cl\LL lNSTl\LL ;Ins ta l l me mo ry buff er 
003 20 NOC RS ;Tu rn o f f c ur s o r 
00330 SVC @C LS ; Clea r t he s c reen 
00340 PRIN'r TITLE ; Pr i nt t i tle page 
00350 SETCRS 23 , 30 ;Cur ~o r t o bo ttom of sc ree n 
003 60 PRIIIT 1-11\IT ;Pause me ssuge 
00370 SVC @KEY , 0 ; Wait fo r o key 
00380 OH A ;Did we ge t o ne? 
00390 J R Z , NE~·l_ l ;No -- keep waiti ng 
00400 SVC @CLS ;Cl ear sc reen aga in 
00410 GETCR!:i ; Get l in e nu mber i nto memory 
00420 JP MODE_N ;Enter i n "NEW~ mode 
00430 
00440 NormaJ F.; nt.ry 
00450 'l'he buffer s a re i n high memor'y , DE & HL po l nL 
00460 t o the h i gh memo ry bl ock. Enter het e EXCEPT 
00470 the fir s t time program is i nvoke d . 
00460 
00490 k~;;;i --~~- DE,0Dll Off oct t o data a rea 
00500 1\DD HL,D E llL ••> la t data byte 
005 JA (,p (HIPTR) , HL Save t he pointer 
00520 Ll.l A, (Hf ,) Get l~ st bu( ( e c number 
00530 LO (BIN!lUF) , A And s av e it 
00540 ADD II , 30H Make buf f e r ASCII 
00~50 LD (llSCBUF) ,A l\nd save it 
00560 CllLL BUPP'l:R Get ad dr ess o f buffe r 

Listing 4 co11ti11 1tecl 

98 • 80 Micro, November 1986 

http:F.;nt.ry


THE NEXT STEP 


LISlfll(J 4 cu11llnued 

00570 MOVBUf' INBUF , MF.MRllF ;Copy buffer to work spoce 

00583 GETCRS ;What Jine are we on? 

00590 ---- ------ 
00600 Fall into RERUN mode 

00610 Valid keystrokes: CR , CTRL_N, CTRL_S , CTRL_E , BRE)\J( 

00620 ·--------- 
00630 MODE_R EQU $ 

00640 SETMODE 'R' 

00650 Noens 

00660 

00670 R_ SVC @KEY ;Get o keystroke 

03680 MA'l'CH F.NTER ,RUNBUF 

00690 MA1'CH C'l'RL_N I MOD E_N 

00700 MM'CH CTRL_ S,MODE_S 

00710 MATCll CTRL_ E, MODE_E 

00720 MAl'CH BREAK,GOODDYE 

00730 MATCH , GOODBYE 
I ... 

00740 JR R_l ;Loop back if no matc h 
00750 ---- ------ 
00760 End of RERUN Mode 

00770 

00780 "NEW• Mode -- Enter & run a new command 

00790 ·--------- 
00800 MODE_N EQU 
00810 CALL NEX'rBUF ;Move to next buffer 
00820 N_l SETMODE 'N' 
00030 CALL CLRBUF ;Erase buffers 
00840 CALL SHOWBUF ;Di splay new (empty) buf fer 
00850 SHOWCRS ;Display the cursor 
00860 LO BC,BUF_LNGTH<0+0 ;B • buf length, C=0 
00870 LD !IL, (lNBUF) ;HL ~~> working buffer 
00880 SVC @KEYIN ;Ge t command 
00890 JP C,GOODBlE ; Leave on <BREAK> 
00900 LO A, (HL) ;Get f i.rst cha r. 
00910 CP ;Want out? 
00920 JR Z, N_ 3 ;Maybe -- go 
00930 
00940 N_ JP RUNBUF ;Save & LUn command 
00950 
00960 N_ 3 DEC B ;Wa s there just one char? 
00970 JP Z,GOODBYE ;Yes -- 90 
00980 INC B ;Else rcatore B 
00990 CALL RUNBUF ;Send command to TRSOOS 
01000 ·--------- 
01010 End of NEW Mode 
01020 
01030 Enter SELECT Hooe. 
01040 Valid keys: UP , DOWN , CR , CTRL_N, & CTRL_E 
01050 ·--------- 
01060 MODE_S F.QIJ $ 

01070 SE'J'MODE 'S' 

01080 NOCRS 

01090 s_l SVC @KEY ; Get a keystroke 

01100 MATCll ENTEn , RUNBUF 

01110 M/\TCH CTRL_ N,N_l 

01120 MA'l'CH CTRL_ E, MODE_ E 

01130 MA'l'CH UP , PREVBUF , S_l 

01140 MATCH OOWN , NEXTBUF,S_ l 

01150 Jn S_ l 

01160 ;--------- 
01170 End "SELECT" Mode 
01180 
01190 Begin "EDIT" Mode 
01200 Valid key s : all ASCII characters (20h - 7Fh) plus 
01210 CTRL_E (abort edit) . ENTER , LEfl', RIGH'I', BACKSP 
01220 ·--------- 
Cl 230 MOU~_E EQU s 
0 1 2~0 SE'l'f!Ul.lE ' E' 
01250 SETCns PRMPTLB~ ; Set at be9. of text 
01260 SHOWCRS ;Show the cucso r 
01270 XOR /\ ;/\ ., " 
012se LO (EDPTR) ,/\ ;Beg in at beginn i ng of line 
01290 E_l SVC @KEY ;Get a keystro ke 
01300 HANGE 20H,7Ft\ ,E_2 ;Go 1£ 1lot in range 
01310 CALL INSEH'l' ;f.l se inser t cha1actec 
01320 JR E_l ;And get a no ther 
01330 
01340 E_ 2 MATCH ENTER,RUNBUP 
01350 MATC H LEFT,BACKUP , E_l 
01360 flA1'CH RIGHT ,FOR~//\RD, E_l 
01370 CP CTRL_ E ;End edit? 
01380 Jn NZ,E_ l ;No -- ....-a1t f or va lid key 
01390 MOVBUF lNDUF,MEMBUF ;Eloe ge t new copy of memory 
01400 JP MODE R ; And back to RERUN mode 

Note the sta tements REPT BUF NS 
In line 00480. This special macro com
mand is like a For...Next loop in Basic. 
b u t it is in ter preted by the assembler. 
not by the fi n ished program . REPT is 
one of three pseu d o-operations sup
ported by PRO-Create. It tells the assem
bler to read the value of BUF NS and 
use It to cou n t the nu m ber of times it 
should assemble the n ext two sou rce 
code lines. If RUF _LNS is set to fou r. the 
assembler creates a buffer large enough 
lo hold fou r commands. 

I"ve touch ed ligh tly this mo n th on 
some of the s pecial macro pseudo-ops 
that make Assembly-langmige program
ming easier. Several o th e r assembler 
pseudo-ups and macros deserve a n ex
planation, but they'll have tu wait for a 
later column . 

W r ite H ardin 
Brothers at 280 N. 
Ca m p us Aue.. Up
land. CA 91 786. 
Enclose a stamped, 
self-addressed en 
uelope for a reply . 
You can a lso con 
tact H ardi11 on 
CompuSeruc·s WE
SIG (PCS-1 17) . 

MA.tch YOUR Printer to e GrCill Word Processing Syusm II 

Easil)' and autom.ltic..illy atuch you r prinrM lo 
SupcrSCRIPSIT with an ALPS 1oftware nrinter drJycr 
progrnm. No need to lurn specia l printf':r codes. Call 
of write for in fo describing futures supported on each 
prin ltr (unde.rllne1 bol d1 proporllnnal, suip ts 1 etc.). 

Over 200 Ojffc rcnt Printcrt Supported . 

Custom Printer Driver for E::ich Printer. 

Supports ti ll pou lblc Printer features . 

4 yenr.s experience. Customer Support !II 

$49 or $59 e.lch, depending on prin ter . 


For Your MSDOS Computer 

Tandy 1000/ 1200/2000/ 3000 and PCs 


ir<9) 

Use. spare m~mory to 1imulate om: OL .morc 1ups:r-fast
rl.!.!.kL Any size. Greatly speed up e,1Cisting appliGJ tions. 
Appears 10 program:s: ~5 a disk, but gives in1tant 
A«.tlL Highly dlich:n t, compact, and thorough ly tested. 
Includes program to in5tall and· change RAMDISK size, 
and R~MDISK 1/0 acces' report. 

Backup S y1 tem 

1s••) 
!!! 

Fin3 lly , an easy to ust b:ackup progrJm 1har keeps UW 
images or your fil e.1 on backup nnppi~. caruidges, or 
h:ud disk. Automatic.lily b:ickup one several o r All 
subdirectories: . B<lckup mpd!Ocd only, or ALL file) , 
Keeps perrcc1ly organized backups - backup :struc.ture and 
fil e: format are identical to original. Supports backup by 
date, multiple backup cupit:), large files (up to 32MB) . 
Far superior to DOS DACK UP, easier to use, and much 
more~. Absolutely a MUST for hard disk users . 

• • ll 
The ALPS Hip-Pocket Helpers is a collection of 
powerful ttnd easy to uu utility Rmltrun.L. Thf!y 
include a slick Di rectory T ree, a sorted 5-.icross direc.tory 
dispby, a sophi1ticated keyboard subsliturion aid (only SK 
of RAM), utl htiu to scarc.h th roueh All directories for 
fi le n;:im~s or t\lcn s trings within a file , and much much 
~ 29 uti li li~ in all . Call or write for info. Pr ice 
and perfor mance ynu can't find else.where. 

ALL Al.PS Softw:mi 11 Fully Guaranrttd !!.' 
Full Cusl'1mcr Support on our Hotline - 30J- 6Sl- IU2 
CJ// or W1it o- fDI out comp/•I• t:ilt:JIOI of ptod11cJs. 

ALPS 
1502 County Road 25 

Woodland Park, Colorado 00866 
B00- 232- ALPS !Toa- Fu•) 

Prog ram Listing 5. CLEBF'N2/ASM. 

00100 
00110 C L E & B Low- level routine& 
00120 
011130 Save aa CLEBFN2/ASM

1----------------------------------------------------------00140 
00150 Rcdraw prompt and buffer o n s c reen 
00160 
00170 SHOWLINE EQU S 
00180 CALL SHOWPRMPT 

LlsHnq 5 co11li111u:cl 
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Give A Gift That 

Will Be Opened 


Every Mon h 

This Season, Give 80 Micro 

Why give a present that will be opened 
just once when you can give one that will 
be opened year-round? You 'll be remem
bered this season, and every season, 
when you send the perfect gift for Tandy 
users-an 80 Micro subscription. 

Month after month, 80 Micro will be a 
valuable, practical , and sometimes surpris
ing guidebook for the dedicated Tandy 
user. And for an incredibly low price, it of
fers more assistance and inspires more ef
ficiency than most peripherals and software 
packages. Just look at the benefits: 

• 	 Shop-at-home convenience with concise 
new product information. 

• 	 Answers to both common and unusual 

computing problems in " Feedback 
Loop". 

• 	 Thorough evaluations and quality ratings 
of the latest Tandy-compatible products. 

Plus, a variety of type-and-run program list
ings, up-to-the-minute industry trends, and 
much more. 
All in the only system-specific source on the 
market for TRS-80 users. 

All for just $24.97- 12 issues at 48% off 
the cover price. And you won 't be billed until 
after the holidays. 

Send an All Seasons Greetings to someone 
special this season by returning the coupon, 
or by calling 1-800-258-5473. (In NH, dial 1
924-9471.) 

Please send an 80 Micro gift subscription to the person listed 
below. I'll pay $24.97 for 12 issues-a 480/o savings. 

D 	Payment Enclosed D Bill me after the holidays! 

Please make checks payable to 80 Micro. 

Name of Gift Recipient----------
Address ______________ 

City _ _______ State __Zip ____ 

My Name---------------~ 
Address .A...-.. 

City ________ State __Zip ___ 

Ganada & Mexico $27 !37, I year ort.y, US funds ctawn on US terk. 

Rl<Eig1 SlXfa:e $44.97, 1 year ort.y, US fund!l drawn on us bank. Foreign Aifmai. pease irqljre. 

Al gn subsl:riplions will begin wilh Iha first available Issue In 1987. 

80 Micro • PO Box 981 • Farmingdale, NY 11737 	 66NB8 
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Llsllng 5 conllnued 

00190 CALL SHOWBUF 
08200 RF.T 
00218 ;--------- 
::~~= :----- - - ~~~ce prompt ctring at 

00240 SHOWPRHPT EOU 
00250 SETCRS 0 
00260 PRINT PROMPT. 
00270 RET 
00280 1-------- - 
00290 Place contents of work 
00300 •------ - - 
00310 SHOWBUF E()U $ 
00320 SETCRS PRMPTLE!i 
00330 CHROIJT ££0L 
00340 PUSBJ 
00350 LO HL, (INBUF)
09360 SB_l LD A,(HL) 
00370 CP CR 
00380 JR z,se_ 2 
oa390 LD C,A 
00400 SVC @DSP 
804!9 INC BL 
98429 JR SB_l 
00430 
00440 SB_ 2 SETCRS PRHPTLEN 
00450 POP3 
80460 RET 
00470 ;--------- 

beginning of line 

;Set curso.t 

;And print it 


buffer on screen 

;Set cursor 

:Erase previous line 


1BL ft•> buffer 
;Get one character 
; End of line? 
;Yes -- leave 
:Else send character 
1 to the d i spl ay 
1And point to next character 
1 Repeat until done 

;Put cursor at beginning 

;Clear stack 


00480 Run the command that is currently in the WORKBUP area . 
00490 First , 
00500 ·-------- - 
00510 RUNBUF LD 
00520 LO 
00530 LO 
00540 HOVBUF 
00550 LD 
00560 SVC 
00570 
00580 1---------
ecsgu 1 User 
00600 1---------
00610 GOODDYE SVC 
00620 LO 
00630 LD 
00640 SVC 
00650 1-------- - 
00660 1 Clear 
00670 · --------- 
0068 0 CLRBUF PUSttJ 
00690 LO 
00700 LO 
007U INC 
00720 LO 
00730 LO 
00740 LDIR 

SDVe it to the hi.mem. buffer. 

BL, (BIPTR) 
A,(BlNBUF) 
(BL) ,A 
HEHBUF ,INBUF 
UL , (INDUF) 
@CllNDI 

wants to return 

@FLAGS , l 
( IY+4! , 0 

HL ,0 
@EXIT 

the cu r ren t contcnto of the workbuffer 

HL, (INBUF) 
DE, (INBUF) 
Dt: 
BC , BUF_LNGTB-1 
(llL),' ' 

00750 EX DE,HL 
00760 LD (HL) ,CR 
00770 POP) 
00780 RET 
00790 ·--------- 
00000 Get address of current 
00810 ·---- ----- 
00820 BUFPTR PUSH) 
00830 
00840 
00850 
00860 
08870 
00880 
80890 
00900 
00910 
00920 
00930 
00940 

LD A, (BTNRUF) 
LD C, A 
LD HL,BUF_LNGTH+l 
SVC @HUL16 , l 
LD H,L 
LD L,A 
LO DE, (HTPTR) 
INC DE 
ADD HL,DE 
LO (llEHBUP), HL 
POP3 
RET 

00950 ·--------- 
00960 t Kove to next buffer 
00970 ;------ --- 
00990 NEXTDUF LO A, {BINBUF) 
00990 INC A 
01800 118_2 CALL lNRAt.'GE 
01010 L.D (BI NBUF) ,A 
01020 . ADD A, JOH 
el030 LD (ASCBUF) ,A 
01040 CALL BUFPTR 
01050 HOVBUF INBUF,HEllBUF 
01060 CALL 
01070 RET 
01880 ·--- ------ 
01090 ~love 

01100 1---------
01110 PREVBUF LD 
01120 DEC 
01130 JR 
01140 1---------
01150 Force 
01160 1--------- 
01170 INRANCE ADD 
01180 NR_ l SUB 
01190 JR 

SHOWLINE 

to the previous 

A, (BINBUF) 
A 
NB_ 2 

new line numher 

A,BUF_LNS 
BUF_ LNS 
NC , NR_l 

;HL ==> Line t storage 
;Get the line number 
;And save it 
;Save command buffer 
;UL --> workbuffer 
;Do it 
; There is no return 

to normal TRSDOS command entry 

;IY ··> flDg table 

;Turn off ECI flag

;Show • no error• 


;HLsa ) beginning of buffer 

;DE==> 2nd byte of buffer 

;Length to cloar -1 

1Blank the first byte 

;Then do all of them 

;HL ••> laat byte of buffer 

; Mark end of lin~ 


working buffer in hi . mem. 

;Get current. ~uffe1 numlJec 
;Get ready to mu l tiply 
1Get length of each l ine 
1Hultiply HL * C 
;Hove byte 2 to U 
;HL • product 
;Get addt ess or 111en1ory area 
;Po int. to area past buffer num 
:HL • c ) melr&Ory buffer 
;Savo the address 

forward in chain, and di splay it 

;Cct current buffer nuClber 
;Du11p once 
;Force i nto r4n9e 
;Then save it. 
;Turn into ASCtJ 
; And save that 
1Set po inter 
;Kovc the ne~ buffer 
; Display it '111 

buffer tn chain, and display it 

1Cet current buffer number 
;Hove b~ck one &tep 
;Join common code 

into range 

1 Force above O 
1Brin9 back Into range 
;Repeat until < D 

Usling 5 conlinued 

YOUR · 

TANDY 


The Full House will expand 
your Tandy 1000 to its full 
110 and memory configur
ation fo r only $315. 

Features: 
2 parallel ports (centronics) 
2 serial ports (RS232) 
Real Time clock/calendar 
Memory, up to 512K 
DMA Controller 

The Full House is actually a 
combination of two boards 
that can be joined into one. 
You have the option of buy
ing either the 1/0 or memory 
section first and later com
bining the two without 
using an additional slot. 
Each can also be used 
separately. 

Full House 110 S170 
Full House Mcmory(256K) $130 
Full House Mcmory(S t2K) S165 
Full House Combination S315 

(512K) 
Shlpping &: Hamlllng $6 

Dealer inquiries 
welcom e. 

MasterchargeNisa accepted . 

To order, in California call : 
800 626-9541 ext. 1131 

Elsewhere: 
800 452-4445 ext. 1131 

Call now to get the value 
and flexibility that nobody 
else offers. 

SJS Engineering 

P.O. Box 998 


Milbrae, CA 94030· 


Circle 297 on Reader Service card. 
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Llsllng 5 continued 

01200 ADD A,BUF_LNS ;Now correc t (0 <• A < buf_ lns) 
01210 RET 
01220 	 ;---------
01230 Move cursor forward one posit i on 
01240 
01250 ~~;;,~;~-~~- A1 (EOPTR) ;Get c urrent locat i on 
01 260 CP BUF_LNGTH-1 ;At th • end? 
01270 RET NC ; Yes - - re t. urn 
01280 INC A 1Elcc nove pointer 
01290 LO (EOPTR) ,A ;And s cve i t 
01300 CllROUT 19H ;Move cursor on sc reen 
Ul310 RET 
01320 1---- ---- .. 
01330 Move cu rsor back one posit i on 
01340 
01350 BACKUP r.n A, (EDPTR) ,Get c urren L loca tion 
01360 OR A :Is it at beginn lng ? 
01370 RET z ;Yes re t urn0 

-

01380 DEC A ;El se back up once 
01390 LD (EOl'TR),A ;And save i t 
U400 CH ROUT l 8H 1Movc curso r on screen 
01410 
01420 	 ;---------
014 30 Incert character in A at the c urrent cursor position 
01440 	1---------
01450 INSERT PUSH3 
01460 PUS!! AF 1Save c haract er 
01470 LO HL , (INBUF) ;HL ••> work buffet 
01480 LO A, (EDPTR) ;Get pos it i on in line 
01490 ADO A,L ;Add t h• c ur rent position 
01500 LO L,A ;And save i t 
01519 JR NC, IN_l ;Go if no carry 
01520 INC H ;Else o dd carry to H 
01530 IN_ l POP AP 1Get ba ck character 
01540 LO (HL} , A ;Put i n str i ng
01550 LO A, (EDPTR) ;Get pos iti on again 
01560 CP BUF_LNGTll ;At th e end? 
0157 0 JR NC, Ill_2 ;Yes - - go 
01580 INC A ; 1n se a dd one 
01590 IN_2 LD (EDPTR),A ;Save new position 
01600 ADO A,PRMPTLEN ;Positi on f rom beg. of line ; 
01610 LO HL, (SllVCRS} 1Gct ol d li ne position 
01620 LO L,A ;Save new pos ition 
016 30 LD (SAVCRS),llL ;Put it back 
01640 C/\LL SllOWLINE ;Display new line 
01650 SETCRS ;Set new cu rsor 
01660 SHOWCRS ;And d i •play i t 
016711 POP) 
01680 RE'l' 

E nd 

Program Listing 6. CLEBNSTIASM. 

00 l o·o ----- --- -- --- - - - ------------- -- -- ---- - ----- -- ------------ -
00110 C L E & B Instal l hi gh-memo ry buffer~ 
00120 
90130 Save as CLEBNST/ASH 
00140 ------------ ------------------ - - - -- - ---------------- ------
09 150 Check high$ first 

00 160 ---- ----- 
001 70 NSTALL PUSH) 
00180 LO HL,0 ;Function: 9et value 

00190 LO B,L ;Function : o f HIGB$ 

00290 SVC @HIGH $ 1Do it 

00210 LO (OLDH[), HL ;Store in mo dule 

00220 PUSH HL :Transfe r old high$

002 30 POP DE : To OE 

00240 LO HL,BUFEND ;HL==> end of buffer 

00250 LO BC,BUFLEN ;BC ~ l ength of buffer 
00260 LDOR ;Hove it all 
00270 EX DE,HL ;New HI GH $ i n HL 
90280 LO e,0 ;Func l ion: wo rk with HIGH $ 
00290 SVC @HIGI!$ : Reset h ighS 
00300 LO DE,9EH ;Off s et to data area 
00310 ADD HL,OE ;HL ==> hi. mem. datu area 
110320 LO (H I PTR) ,HL 1Save it 
00330 POP) ; Clear s t a.ck 
09340 RE'!' 

00350 	 ;--------- 
00360 The buffer to move 

00370 ; -- -- - - --- 
00380 BUFTOP EQU S ;Beginn i ng of buffer 

00390 JR MOODCB ;St<irt wi th j r token 

00400 OLOHl OW $-$ ;Place fe r ol d HIGHS 

00410 DB HODDCB-DUF'.l'OP-5 :Length of name 


_ _ 	 00A.2.JLBU11.NAME DB- -1..CDUf' 1 --rfle. cne-o-f-buffer
00430 MODDCB OW S-S ; unused for t his module 
00440 ow S-S :Res ervec by TRSDOS 
00450 
09460 DB ;Last buf fer used 
90470 
00480 REPT BUF_LNS :Repeat fo r e ach l i ne 
00490 DC BUF_LNGTH,. I :Fil l wi t h s paces 
00500 DB CR ;End with Ca rriage Return 
00510 ENDM 
00520 BUFEND EOU $ :End of buff e r 
00530 BUFLEN EQU BUFEND-BUF'.l'OP+l ;Length of buffe[ 

End 
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Seeing Double 
In Hardin Brothers' September 1986 

The Next Step column (Presto Change-0 
Video, p. I00). we accidentally printed 
Program Listing 2 twice and left out Pro
gram Listing 1. 

HerewiU1 Is llie rea l Listing 1 for track
ing video-control codes (see the Program 
Listing), whlch we 've also placed on the 
80 Micro BBS for downloading. 

Our Brains Were Broken 
" Brain Breakers.'' (September 1986. 

p. 82) contains several errors lliat might 
have caused confusion. Change the pro
grarnllnenumbersin Fig. I (70.80,340.and 
380) to 10, 20, 120, and 150, respectively. 

Also. the option of deleting the pro
gram's scoring section (mentioned in llie 
nex t-to-last paragra ph. p. 84) Involves 
modifying line 570-not line 1860.• 

Program Listing. Video-control tracking programfrom September's The 
Next Step (origina l Program Listing 1 ). 

00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00 220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
0031 0 
00320 
00330 
00340 
00 350 
00360 
00370 
00380 
00390 
004 00 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00670 

Videu Control Tracking Program 

As s emble as a /FLT program , install with SET , and 
then link to the *DO device. 

;------------------------- -------------------- --------- ----
SVC List 

@DSPLY EQU 0AH 
l'VDCTL EQU 0FH 
@C llNlO EQU l4Jl 
eEX IT EQU 16H 
@G TMOD EQU 53H 
@HlGH l>QU 64H 
@FLAGS EQU 6511 

Bit masks for video status 
INVMSK EQU 1 ; Inverse display possible
I_ENMSK EQU 2 ;High-bit routine on 
SPCMSK EQU 4 ;Special characters selected 
A!,TMSK F:QU 6 ; Alternate characters selected 
FTYMSK EQU 16 ; 40-cha racter mode 

;----------------------------------------------------------
Macro commands 

SVC 	 MACRO 
LD 
RST 
ENDM 

PRINT 	 MACRO 
LD 
SVC 
END~I 

GETCRS 	 MACRO 
LD 
SVC 
ENDM 

I 
SETCRS 	 MACRO 

LD 
SVC 
ENDM 

DISPCU MACRO 
LD 
/IND 
JR 
LD 
JR 

H?l LO 
$$?2 PUSH 

LO 
SVC 
POP 
ENDM 

tNUM 
A, INUM 
2811 

IADDR 
HL , #ADDR 
eDsPLY 

;Return cursor position in HL 
B,4 
@VDCTL 

;Set cursor position in IIL 
B, 3 
@VDCTL 

IMASJ< , IROW , ICOL , ICHAR 
A, (BL) 
I MASK 
Z,$$?1 
BC , 2<8+1CHAR 
$$?2 
BC ,2 <8+ '_ ' 
llL 
HL, IROW<B+ICOL 
@VlJC'l'L 
llL 

;Get c urrent mask 
;Is this bit set? 
;Jump if off 
:Else show this flag 
;And jump forward 
; Show nothing here 
;Sove llL 
;H ; row, L = col 
;Put character at HL 
; Recover registers 

;----------------------------------------------------------
ORG 3000 11 

Filter header 
;--------- 
BEGIN JR START 
OLDHI OW s-s 

DB MOlJD<.:B-lll>GlN-5 
DB 'VCTR L' 

MODDCB DW $-$ 
DW s-s 

;---------
; Sto rage area 
--------~--
VSTATE DB 0 
LOl<CTRL DB 0 
CURSOR OW $- $ 
ZCHllR DB 0 

; jump over header 
;Word for old HIGH$ 
; Length of module name 
;Our •in-memory• name 
;Wo rd for DCB address 
;R~served for TRSDOS 

;Bit-ma1>ped c u rren t video state 
;Flag for printing low-v id character s 
1Space for sav ing cursor position 
; rlag set if lost char . was Cl!R$(0) 

LtsHrtg cort llnu.ed 

Circle 427 on Reader Service card. 
"'!'fo_ur_p_o_""_rf\Jl~f\ln~c-.-tio_ru:....,.to 
~omplement your every &eti
vlty . r.r .O. l< a terminal/mo
dem program. screen-orient
ed line edilor. print lJ)Otller
Wld macro-key utility that 

===-~===· cen be called from ju.st about o.nyprogro.m . Just think. you 
can leave BASIC. dial up aI'------- ----' BBS. dump " list.ing to the

printer. grab a line of text from the screen ond return to 
BASIC vithout losing " stitch. Ve con only hint at the 
J>O"'CT of T .K.0 ... you °"" it to yourself to gi~ it a iry 
to<lay! (for Model 4/4P/ 4D vith TRSOOS 6 .x l 

1--__,D......,c:.:...heck here lo orde r T.K.O.@ $69.95 
The DOS assist thet mekes using your 

Model 'lt'IP/'ID s snap . Just are"· 
.short keystrokes e.nd you can se1

ec\ one or more fi le.s tbo.\ Gc.n t>e 
rxeeuted/Reno.med/Listedl 

Removed ond Copied at thetouch of a key! Then there's: 
a unique feature 1hat lets you 

wpe in more then. one oos hbrary command on the same· 
line. and that's only a fevof the features I.hat are 

proviOOd in this impresnve uHlityl for fast relief from 
the hea<la.ches of dealing ~th TRSDOS 6.2. 1exe "DIRECT" 

relief from SOTA Computine Sys1ems Llml1ed 
D check here to order DIR£CT @ $5 9 .95 

If ~hat you need is a pro
fessionol appointment/ 

~tdfeo.~~r::n~~f~J 
alternative to those ex
pensive sn.4 avtva.rd 
mUlu - f\lnc llon utilitiM 
like DESDUTI. DaY·by
Da.y is: the practical choice 
ror users vha VHD t to use 

l'······~!.l·l lheir Model 4/4Pl4Ds toI" help oreonizc:: their bwy 
schedUles . VJ th reo.tw-es like auto-reminders. an address 
book.. an~ printer option:~ you'll find all the power you
Gould ever vmt. t in \his 'W"Cll-cro.fted application. Ster\ 
doini: things everyday vith Day-by-Day. 

check hert! lo order ORY•BY•ORY @ $59.95 
N:t \here ·, ad1sk catalogue pr~rein 
for th• Mt>d•l i l iP/'ID. £nd the frus· 

trauna hours or searching for disk 
rue.~ and mrn your tile ce.te.loging 

chores ovt:r to T.R.Sca.t. the pr~ram
inchldes options foi· saving. loo.d
in~ vieving, c.nd sorting files os 

well as options for preporini: print
out:; of your :or~ed f.i le:: . Don 't "8Ste 

yoW' ve.lue.ble time any longer. order 
TRSco.t for your computer today! 

D check here to order THScet ® $39.95 
The best BBS for the 
Model '1/'iP/'ID just got 

- belti:: r l fl:Jst80 now sup
ports )0011200 l>o.ud 
operation ond ts compat
ible "1th every Ro<lio 
Shae}'; -direct conn~t 
auto-antver modem ,_.__.,,__..__ ____.., (Hayes end competlNes 

tool). Vtth mtntmum disk access. Ughtning fast response. 
hard drive compstibUity, and a large m~aae and user 

' bosc. fl:&Tt60 is thc.~BBS of choice for lhc discriwinoline 

i6~EuJ~e~ui{~ ~7;!3f....":'!,.i~u~1t~ t!i~h~2s~r'1 
DDS at (60i ) 600-~061 • Z't Hours ll Day

check here lo order f11sl8D (200 Edilion)@$79.95 
I 

!lo 01her TORTH has ruch restures a1 such an 
l!!ffordable price. Includes a complete slriue 
bWldlinl: pockoge. floating point math. scr een 
e-ditor end beeinner's tutorial . Vith FORTH from 
SOTA you eo.n run in no.live (diree t disk) or DOS 
(DOS file ) mo<le. You can easily cre~te ICMD fil es 
tool No royalties or :itc liccnsin~ required - tor ell 
the pt"ogrammrhR\~or~~ro¥I:~af.u had - ordeir 

D check he re lo order FORTH @ $1 .49.95 
choooe I of: DModel I DModel Il l DModel 4 /4P/40 

.' DCP/M (Vc r 2.x) DCP/M Piu:i (Vc r 3.x) 

l~~~~~~~ij~~~~ . 

_HOW TO ORDER · 
INSTRUCll UN S: Chee~ off the product= you vi•h to 
order and remit thJs a-d toeether vith the total amount 
(US funds) . Ve accept payment by chec k, money·order, 
V !SA or Mastercara (if paytng by charge cara. please 
remem.bei:- to incl ude: your card number and expiry date)
Prices inc lude shipping . Purchme orders vclcome but 
are subje<:t to a Sj.00 han<fline fee. Prices are hieher 
outside the US. and Canada - write for details . 

MOST lMPORTANTLY • 001/'T FORGET to INCLUDE YOUR 
FULL I/AMI & ADDRESS VITH YOUR ORDER 
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Listing continued 

00880 Link to 
00890 ;--------- 
00900 CHAIN PUSH 
00910 LO 
00920 REL_l EOU 
00930 SVC 
00940 POP 
00950 RET 
00960 ;--------- 
00970 Start of 
00980 1--------- 

This Publication 
is available in -
Microform. 

00990 START 
01000 
01010 
01020 
01030 REL_2 
01040 
01050 
01060 
01070 
01088 
01090 
01100 
01110 
01120 
01130 
01140 

:m~ START2 
01170 
01180 
01190 REL_3 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 REL_4 
01280 
01290 
01300 
01310 OUT 
01320 REL_S 
01330 OUT2 
01340 
01350 

:i~~: CBKl 
01380 REL_6 
01398 
01400 
01410 
01420 
01430 
01440 
01450 
01460 
01470 
01480 
01490 
01500 
01510 
01520 
01530 

JR 
PUSH 
PUSH 
LO 
EOU 
LO 
OR 
LO 
LO 
JR 
LD 
OR 
JR 
CPL 
LD 
JR 

CP 
JR 
LO 
EOU 
AND 
JR 
PUSH 
PUSH 
LO 
OR 
CALL 
EQU 
POP 
POP 
DEC 
CALL 
EQU 
POP 
POP 
JR 

LO 
EQU 
LD 
SUB 
JR 
JR 
DEC 
JR 
SOB 
JR 
DEC 
JR 
DEC 
JR 
CP 
JR 
JR 

*DO chain 

IX 
IX,(MODDCB) 
$-2 
@CUNIO 
IX 

filter code 

C,CHAIN 
AF 
HL 
HL,ZCHAR 
$-2 
A,(HL) 
A 
A,0 
(HL),A
NZ,OUT2 
A,C 
A 
NZ,START2 

(HL),A 
OUT2 

NC,OUT2 
HL,LOWCTRL 
$-2 
(HL) 
Z,Cll!Cl 
BC 
HL 
c,e 
A 
CHAIN 
$-2 
HL 
BC 
HL 
STATUS 
$-2 
HL 
AF 
CHAIN 

HL,VSTATE 
$-2 
A,C 
16 
C,OUT 
Z,REVON 
A 
Z,REVOFF 
4 
Z,TGLSPC 
A 
Z,TGLALT 
A 
Z,SFOORTY 
5 
Z,HOM E 
OUT 

;Save old val ue 

;Get old DCB address 


;Move down the chain 
;Recover po inter 

;Go on @GET r equest 
;Save our registers 

;Was last character 0? 

;Get the fla g 
1Is it 0? 
;In any case , make it 0 now 
; Set flag t o e 
;If flat wasn 't 0 , leave 
;Cet charact e r being sent 
;Is this chara cter 0? 
;No -- go
;Else set to 0FFh 
1Store flag 

and leave 

1Displayable character? 
1'ies -- go 
;Get Low-cha racter mask 

;Is it set7 

1Co if mack not set 

;Else save t his character 
;And the poi nter 

;Send out a CttR$(0) 

;Set NC,Z fo r PUT 

;send it out 


1Recovcr the pointer 
;And original character 
; Now po i nt HL at VSTATE 
1 and displ ay v i deo state 

;Recover UL 

; and Af' 

;And move down the line 


;Get flags 

;Get characte r again 

10ne of our c haracters? 

;No -- go 

;Tuz:n reverse on 
;Test for 17 
1Turn reverse of f 
;Test for 21 
;Toggle space/special chars. 
;Test for 22 
1To9gle alternate special chars. 
;Test for 23 
;Start 40-cba r d i splay
;Test for 28 
;Turn off eve rything 
1And leave 

[16} 

1Get mack 
;Set Inverse- on 
;Enable high-bit routine 
;Save again 
1And leave 

[17} 

1Get mack bit 

;Reverse the bits 

;Leave other bit s on 
;And 90 

..... ---~-·--

University Microfilms 

International 


Please send addi tional information 

1·m ------------- 
Name____________ 

lnsti tutio '---------- 
Strcc:i____________ 

City ____________ 

State._______ Zip___ 

300 North Zeeb Road 
Ocpt. P.R. 
An n Arbor, Mi . 48 106 

01540 1------- -- 
01550 Turn reverse video on - 
01560 ;--------- 
01570 REVON LD 
01580 OR 

A, (HL) 
INVMSK 

01590 OR I_ENMSK 
01600 SETMSK 
01610 

LO 
JR 

(HL) ,A 
OUT 

01620 ·--------- 
01630 Set hi9h-bit routine off 
01648 ·--------- 
01650 REVOFF LD A,I_ENMSK 
01660 CPL 
01670 AND (HL) 
01680 JR SETMSI( 
01690 ;--------- 
01700 To99le Space/Special characters [21) 
01710 ;--------- 
01720 TGLSPC LD A,(HL) ;Get old mask 
01730 XOR SPCMSK 1Toggle special /alternate bit 
01740 JR SETHSK ;And 90 
01750 1--------- 
01760 Toggle Special/Alternate character s {22} 
01770 ;--------- 
01780 TGLAL'l' LD A, (HL) 
01790 XOR AJ.TMSK 
01800 JR SETMSK 
01810 ·--------- 
01820 1 Start 40-character mode 
01830 ;--------- 
01840 SFOURTY LD A, (HL)
01850 OR F1'YMSK 

1Get old ma sk 

;Toggle space/ special bit 

;And go 


{23) 

1Get the mask 

1Set the 40-char . mack 


Ustlng continued 
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DEBUE 


Ustlng corllinued 

01860 JR SETMSK 
01870 
01880 Home cursor I turn off 
01890 
01'900 HOME LO fl. , INVMSK 
01910 OR FTYMSK 
01920 OR I_ENMSK 
01930 Cl'L 
0194 0 fl.ND {HL) 
01950 JR SETMSK 
01960 

;And go 

inverse, high-bit & 40-col. display (28) 

; Get inverse-on mask 
;fl.dd 40-col mask 
;Plus High-Bit mask 
; Reverse the bits 
;Turn these bits off 
;And go 

01970 This is the routine which displays the video stat us 
01980 on the screen. It muat diaplay its informution in 
01990 even - numbered columns to that they will be visible on 
02000 a 40-column display. 
02010 
02020 STATUS PUSH BC 
02030 PUSII DE 
02040 PUSH HL 
02050 GETCRS 
02060 LO (CURSOR) , HL 
02070 REL_7 EQU $-2 
02080 POP HL 
02090 D!SPCH AL'J.'MSK,0, 74, 'A 1 

02100 DISPCH I NVMSK , 0 I 7 6 , I I I 

02110 DISPCII FTYMSK ' 0' 78 ' I 4 I 
02120 DISPCH SPCMSK, 1, 74, 'CI 
02130 DISPCH I_ENMSK t 1, 76' I HI 

02140 lNC HL 
02150 DISPCH 0PFH , l , 78 , 1 L 1 

02160 LO HL, (CURSOR) 
02170 REL_8 EQU S-2 
02180 SE'l'CRS 
02190 POP DE 
02200 POP BC 
02210 RET 
02220 
02230 FLTEND EQU $-1 
02240 FLTLEN EQU $-BEGIN 
02250 

; Save working registers 

; Get current cursor 
;And save it 

;Recover pointer to mask 
;"A" if alternate characters on 
;"I " if inverse is on 
;"4" if 40-col . mode 
~"C" if special characters on 
; " H" if high-bit routine is on 
;HL==> LOWCTRL byte 
;"L" if low-character routine on 
;Get original cursor pos'n 

;Put cursor back 
; Restore register s 

;We ' re done 

02260 ;----------------------------------------------------------
02270 The rest of the program is initialization code that 
02200 is thrown away wl1en the program is relocated to protected 
02290 high memory. 
02300 ;------------------------------------------------------ ----
02310 1 
02320 INIT EQU 
02330 
02340 •GET I NSTALI, 
02350 
02360 RELTAB ow 
02370 OW 
02380 DW 
02390 
02400 CR EQU 
02410 LF EQU 
02420 
02430 MODNAME DB 
02440 
02450 SIGNON DB 
02460 
02470 SUCCESS DB 
02400 DB 
02490 
02500 END 

$ 

REL_l , REL_2,REL_ 3,REL_4 
REL_5,REL_6,REL_7 , REL_8 
0 

13 
10 

1 VCTRL' ,0 

'Model 4 Video Control Tracking Program' , LF , CR 

1 lnstallation successfully completed.',LP 
'Use the FILTER command to connect to *DO .' ,LF , CR 

End 

Circle 51 on Reader Service card. 

H-P LASERJET on TRS-80 

® ® 

Word Processing with 'ALLWRITE® 

LASERJET PLUS Downloadable Fonts 


TRS-80 Models 1,3,4,4P,4D -- TRSDOS I DOSPLUS I LDOS 

Call or write for details: 

PROSOFT® 818-764-3131 


Box 560, No. Hollywood, CA 91603 

No Sales Tax Collected 
(N.J . Residents add 60/o) 

Tandy 1000 SX 
Color System 

• Tandy 1000 sx with 640K and 2 disk drives 
• Tandy CM-5 Color Monitor 
• Tandy MS-OOS/ GW-BASIC Reference Manual 
• Tandy Deskmate II 
• Okidata 292 Color Printer 
• Deluxe Table Top Printer Stand 
• Package of Computer Paper 
• Printer Cable 
• Okidata 292 Color Ribbon 
• Maxell Diskettes (Box of 10) 
•Head Cleaning Kit 
• EPD EC-I Surge Protector 

Total List Price $2425.00 

Now Only $1 799.00 

Complete Ready-To-Run Systemsfrom World 
ofComputers. no missing part or cables. 
We guaran tee it! 

We s tock the entire Tandy Line. 
Please call for pricing on: 

Ta ndy 100 0 SX - Tandy 1000 EX 
Tandy 300 0 H L - Tandy 3000 HD 

No-Risk 30 Day Satisfaction Guarantee 
if y ou're no t 100% satisfied w i th any hard· 
ware or a ccessories you 'ue purchased.from 
Wor ld of Co mputers we will refund your 
purchase price. 100% No questions asked! 

Write o r call for our 4 8 page catalog featuring: 
• Tandy • Epson • IBM • Apple • Okidata 
• Diskettes • S oftware • Surge Protectors 

•Monitors • Modems • And More! 

ORDER TOLL FREE 

800-526-5313 
IN NJ 201-728-8080 

Order via telephone - Mon.-Fri. 9-9 EST 

Sat 10-4 EST or Order via Compuserve


Electronic Mall 24 Hours a day! 


Freight - Add 2% !or UPS ground shipping 
5% tor UPS Blue (2 day delivery) 

Include oi ddrcss <J nd phone ff. 

Payment: Cashiers Checks, Money Orders. 

Credit Card will ship immediately. No COD's! 

Personal and company checks allow 15 days. 


WORLD OF COMPUTERS 
31 Marshall Hill Road• West Milford, NJ 07480 
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Continued from p . 39 

lowing programming sequence illus
trates one use of a TSAM/BCI command: 

1000 CMD TSAM OPEN FILE "'CUSTFILE"" 
1010 MODE= INOUT 
1020 BUFFER = COMMON 
1030 UPD =YES EXIT 

As this lllustrates. all TSAM/BCI Basic 
commands are dellmlted by starting the 
command with CMD TSAM (or option
ally CMD #) and ending the command 
with EXIT (or optionally •). You can 
write TSAM/BCI commands as a single 
Basic program line or they can span 
multiple program lines. 

Besides the TSAM/BCI run-time mod
ule, Terasofl includes four rather useful 
utility programs: Analyze for displaying 
and printing a file's vital statistics. File
calc for estimating a project's file sizes, 
Reorg for fllc conversions and recon
structions. and Verify for testing the in· 
tegrtty of disk files. 

Docs and Demos 
The TSAM/BCI documentation chiefly 

consists of an excellent 200-page man· 
ual. It covers TSAM/BCI Installation, file 
concepts, detailed explanations for the 
TSAM/BCI commands, advanced pro
gramming Information. and complete 
Information for using the TSAM/BCI util
ities. The manual is well written and 
contains an astonishing amount of de
tail. The advanced programming Infor
mation should prove particularly helpful 
to seasoned programmers. 

Terasoft has included two demo pro
grams and help files on the TSAM/BCI 
system disks. The demo programs com
prise a simple but effective checkbook 
system. Demol is a file-maintenance 

Command 

Close 
Define 
Delete 
Handle 
Kill 
LOC 
LOF 
Open 
Purge 
Read 
Readnext 
Readprev 
Release 
Reset 
Rewrite 
Start 
Test 
Undelete 
Update 
Write 

The TSAM/BCI 
manual is 
written for 
the Model III 
owner familiar 
with Basic 
programming. 

program for adding. changing, deleting, 
and undeleting records 1n the checkbook 
file. Demo2 displays the recorded checks 
by check number, check date. or payee 
name. Through careful study of these two 
demo programs, you should gatn a great 
deal of insight Into the use of TSAM/BCI 
and ISAM programming In general. 

Conclusion 
TSAM/BCI provides an easier method 

for wrttlng ISAM programs. Also. TSAM/ 
BC! programs are fast and can be more 
effectively error trapped than normal 
LBasic programs. While the documen
tation is far superior to most packages, 
the TSAM/BCI manual ls written for the 
Model ill owner who possesses a fair de
gree of familiarity with Basic program
ming. Furthermore, a high degree of 
knowledge in disk file-handling tech
niques Is desirable. 

If you possess the necessary knowl
edge and write many information-han
dling programs. TSAM/BCI should be a 
worthwhile investment.• 

Definition 

DiScontinue processing of a file 
Define a TSAf,{JBt:I file 
·Logically delete a ·record 
Set up error-halidlthg routines 
Kill a file 
Return .current record number 
Return file length 
Open a file 
Release TSAM/BCI memofy space back to LBaslc 
Read a record 
J:'lead the next record 
Read the previous record 
Erase a Basic variable or array 
Close all files and release memory space back to LBaslc 
Replace a record 
Position the fileito a certain record 
Disable automatic reset 
Restore a deleted record 
Update the file's directory information 
Add a record · ' 

Table. TSAMIBCI commands. 

Get Rich 
And Organized 
by Gary A. Ludwick 

*** 
Money Organizer Plus runs on the 
Model 4 (128KJ and requires two disk 
drives. It ls also available for MS-DOS 
machines. Practical Software, 186 Mur
ray Drive, Aurora. Ontario L4G 2C5. 
416-727-4747. $195. 

Money Organizer Plus Is a collec
tion of integrated financial and 

personal-productivity modules designed 
for those who need more than an elec
tronic checkbook. 

The program handles complicated 
stock trans actions. tax records, rental 
and investment properties, and interest 
and mortga ge calculations. It also pro· 
vldes a dally appointment schedule, a 
household-inventory listing, and a some
what unusual phone directory/data base. 

Money Organizer Plus, although writ· 
ten entirely in Basic, is integrated in the 
sense that it automatkally updates all re
quired data files withjustdata entry. How
ever, the program still needs some work, 
particularly in error trapping and recov
ery. before it lives up to Its potential. 

Startup Problems 
Money Organizer Plus didn't waste any 

time giVing me problems. As Is usual with 
unprotected programs. the manual urged 
me to back up the master disks: r then 
spent over an hour trying to comply. 

Practical Software neglected to inform 
users of one little detail: They use a 42
track format instead of the usual 40. 
That fact s hould be In boldface type on 
the first page of the manual. 

Once I solved that problem, Money Or
ganizer Plus was simple to use. The pro
gram actually uses three disks: a boot 
disk that creates a RAM disk in the ma
chine's upper 64K. a program disk that 
holds about 80 percent of the program 
files. and a data disk that contains your 
particular data files . 

After creating Its own MEMDISK. 
Money Organizer Plus asks you for the 
current exchange rate of U.S. and Ca
nadian dollars. It does this on a monthly 
basis, not on each boot-up. If you have 
investments in Canada. this is a helpful 
feature. But if you keep your dollars at 
home. it's a pain. An on/off toggle would 
be useful to many of us. 

Modules 
Money Organizer Plus performs four 

types of in terest calculations: compound 
daily or yearly. regular semi-annual. 
mortgage amortization, and monthly 
reinvestment. 
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Circle 232 on Reader Serv ice card. 

noconFA 

ELECTRONICS 


. - - - ------ . · . . 

256K MOD 1000 EX 1 DR ... . . . . . .. .. 529.00 
384K MOD 1000 SX 2 DR . ...... . .. .. 779.00 
512K MOD 3000 HL 1 DR .. . . . .. . . .. 1139.00 
512K MOD 30001 DR ..... . . . ...... 1629.00 
512K MOD 3000 20 MEG 1 DR . . ... .. 2479.00 
640K MOD 3000 40 MEG 1 DR . . .. ... 2929.00 
512K MOD 600015MEG1 DR . . . .... 2099.00 
24K MOD 102 PORTABLE . .. ... . ... . 369.00 
24K MOD 200 PORTABLE . ... . . . . . .. 599.00 
32K MOD 600 PORTABLE . . .. ... .. . 1149.00 
64K MOD4D 2 DR ..... . ...... .. ... . 839.00 
VM-4 MONO MONITOR . . ... . . ... .... 94.00 
VM-3 MONO MONITOR . ..... ....... 155.00 
VM-1 MONO MONITOR . . ... ..... . .. 149.00 
CM-1 COLOR MONITOR . ... ... .... . 399.00 
CM-5 COLOR MONITOR .... . . .. ... . 219.00 
CM-10 COLOR MONITOR .. . . . ...... 319.00 
DMP 105 PRINTER .. . ...... ...... . . 145.00 
DMP 130 PRINTER . .. . ... .... . .... . 249.00 
DMP 430 PRINTER .. ... .. . ..... .. .. 479.00 
DMP 2110 PRINTER ... .. .... .. . .. . . 889.00 
DMP 2200 PRINTER . . . .. . . . ...... . 1149.00 
DWP 220 DAISY WHEEL . .. .. ..... .. 319.00 
DWP 230 DAISY WHEEL . .. .. .. ... . . 299.00 
DWP 510 DAISY WHEEL. . .. . . .. .... 549.00 
DWP 520 DAISY WHEEL. .. . .. . . .... 689.00 

10 MEG HARD DISK . .. . .. ... . . ... .. 499.00 
10 MEG BACK UP .... ... . ...... . . . 1529.00 
20 + 20 MEG B/U . ..... . . . .. . . .. . . 2339.00 
20 MEG HARD CARD .. . . ..... . . .... 569.00 
35 MEG HD PRIMARY . . . .. . ....... 2049.00 
35 MEG HD SECOND ... . . ........ . 1829.00 
70 MEG HD PRIMARY .. ........ . .. 2679.00 
70 MEG HD SECOND .. . ... . . . ..... 2239.00 
31/2 DRIVE MOD 102 .. .. .. . . ... ..... 149.00 
31/2 DRIVE MOD 1000 .. .. .. . . . ...... 225.00 
51/2 DRIVE MOD 1000 . . . .. . ...... .. . 170.00 
360K DRIVE MOD 3000 . . . .. .... ... . 135.00 
1.2M DRIVE MOD 3000 .. ... . ... .. .. 209.00 
128K COCO 3 ... . .. . .... .. . .. . . . .. 169.00 
PRINTER SWITCH . .. . . ..... .. . . .. . . 80.00 
PRINTER CONTROLLER .. .. . .. . . . .. 179.00 
8 COLOR PLOTTER ... . .... . . ... . . . 569.00 
STANDBY POWER . ... . .. .. . . . . . .. . 439.00 
300/1200 MODEM BRO .. . . . . ....... 155.00 
CELLULAR PHONE . . .. . ... . . . .... . 929.00 
SATELLITE ANTENNA .. . . . . . . .. .. 1519.00 
ROBIE SR ROBOT . . ... .. .. . . ...... 139.00 
TRACTOR DWP 220 .... .. .. . . . . . . . .. 79.00 
TRACTOR DWP 230 . .. .. ... . .. ...... 80.00 
TRACTOR DWP 510 ... ... . .... ... . . 159.00 
TRACTOR DWP 520 . . ...... . . . . . ... 109.00 

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 AL ORDERS 


(817) 825-4027 

NOCONA ELECTRONICS • BOX 593 • NOCONA, TX 76255 



• 
time 

Enjoy year round Sale 
rices with credit card 

convenience or special 
discount prices for Cash 
Purchases. 

Same day processing for 
speedy delivery 

Special 30 day return 
policy. 

FULL CATALOG 
SELECTION 

Customer 

Service 

9 AM 


to 

5 PM 

Texas 




Circle 357 on Reader Service card. 

REW

Money Organizer 
Plus could be 
a useful 
programfor 
anyone with 
a varied 
portfolio. 

Its Inventory feature Is a data-base style 
module that lets you enter descriptions of 
home inventory and each item's category, 
serial number, and value. The program 
alphabetizes your list. and it's available 
for searching, editing, or printing. 

The phone-directory module is not in
tended to be a constant source of phone 
numbers. but a data base of persons and 
companies with which you do business. 
In addition to storing names and phone 
numbers . it Jets you create your own 
electronic yellow pages by designating 
each number with a service. such as 
plumber or carpenter. The phone direc
tory also contains a label-printing func

EWS 

net profit or loss on securities based on 
their previous performance. and display 
a creative review of all the options you 
may have written or purchased. After 
you have made all your transaclions. the 
program automatically updates tax li
abilities and adjusts all relevant files
quite a help ifyour stock calculations are 
complex. 

All in all, Money Organizer Plus Is a 
powerful program. which is astounding 
for a program written entirely in Basic. 

Money Shortage 
If Money Organizer Plus has one fault, 

it is in error handling. A program as ex
tensive and complicated as this one 
needs error-handling ability commen
surate with its complexity. Right now, it 
doesn't have it. 

One of the software reviewer's respon
sibilities is to try to crash the program. 
With Money Organizer Plus. I didn't 
have to try. My first run-in the mort
gage-amortization module- produced 
an on-screen loop that I had to escape by 
using the break key. I had similar expe
riences in other branches of the pro
gram, as well. Loops, illegal function 
calls. and the acceptance of faulty or 
nonexistent data all cause major prob
lems here. and are indicative of the pro

MAC INKER™ 
Re-ink Any Fabric Ribbon 
Automatically for less 
than 5 cents. 
Dedicated Units Stan at $54.95 
Universal Cartridge 
MAC INKER 

Universal Spool 
MAC INKER 

$68.50 

866.95 

Lubricated, Dot Matrix Ink $3.00, 
bottle available in black/brown/ 
red/green/yellow/purple/ 
orange/gold and silver. 
Over 50,000 MAC INKER(s) in the field . 

Over 7500 prin ters supported. 

MERCURY MODEM 
Really 100% Hayes* Compatible. 
• 300/1200 baud. 
•audio monitor/front panel lights. 
• 18 months warranty. 

tion for bill paying or address changes. 
Unlike an appointment book, the cal

endar module shows you an entire 
month's activities at one glance. It also 
lets you register regularly occurring 
events. such as meetings, birthdays. or 
anniversaries, on an annual basis. It will 
even carry armual events over into a new 
year's calendar. Printouts of blank or 
filled-in calendars are a lso available from 
this module. 

Since it has eight submodules. the tax 
program is not easy to explain. It uses all 
the tax-relevant information from other 
modules (such as stocks or rental-prop
erty Income and expenses) and your in
put of additional information (such as 
deduction amounts, interest earned, and 
salary) to create a profile of your current 
tax position. It works well but requires 
that you have the discipline to enter tax 
information throughout the year, not 
just on April 14. 

The stocks module will handle not 

gram's Jekyll/Hyde nature. You cannot 
save your data to disk at will, so there is 
a chance that crucial information could 
be lost before Money Organizer Plus au
tomatically updates the disk file. 

Conclusion 
Money Organizer Plus could be a use

ful program for anyone with a varied in
vestment/financial portfolio. The stock 
module alone is worth the price just for 
the way it handles complicated tax-lia
bility computations. I would like to see 
mutual funds added to its capabilities. 
along with a reinvestment-of-dividends 
feature. And the mortgage-amortization 
program could stand some expansion to 
handle balloon payments and valiable
rate mortgages. 

But error handling is a major problem, 
particularly when you are dealing with 
financial records. The way the program 
is set up, it would be hard to lose any 
current records (disk files). but you could 

'Hayes is a trademark of Hayes Microproducts. 

DATA SWITCHES 
All types, all lines switched, all metal, 
heavy duty switch, elegant design, best 
value for money. . ~ 

-~ ,,--· 

2 Ports Parallel or Serial 

4 Ports Parallel or Serial 

2 Computers/2 Printers 
Parallel or Serial 

s 7500 

$15000 

$15000 
We have cahles too. Please inquire or 
specify at time of order. 

only stocks but options, bonds, commer
cial paper. and treasury bills. This set of 
programs will handle all record-keeping 
details of buys. sells, options. dividends. 

spend a lot of time entering new data 
only to see it disappear. 

So let me give Money Organizer Plus an 
equivocal recommendation: If you're 

Order Toll Free. 
Call or write for free brochure. 

1-800-547-3303 
splits, and tax liabilities. It will also let heavily into stock.trading and want to In Oregon 503-297-2321 (24 hours line) 
you compare your holdings to the cur
rent market trends and project gains or 
losses based on those trends. It will list 

make your life easier in terms of record 
keeping. tax-exposure computation. and 
projections, this program will do it for you, c-mpuler 

your current portfolio alphabetically and 
by type. create a table of all transactions 

as long as you are careful and recognize 
the possibility of a crash. In my opinion, Friends® 

and dividends (In U.S. or Canadian dol that risk is worth the benefits. Casual 6415 SW Canyon Ct., #10, Portland, OR 97221, 

lars). produce a projection estimate for users should wait for a cleaner version.• telex 4949559 
Dealer inquiries welcome. 
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Circ le 261 on Reader Service card. 

ACTUALSaE. 


ACTUAL PRICE. 

Introducing The Turner Hall™ Card. 

The lowest priced complete 256K memory 
expansion board you can buy. 

We made ii so inexpensive by using 
the very latest 256K RAM chips instead of 
lour times as many 64K chips. 

That same technology makes the Card 
fit in a half.length PC! X T"" slot. And the 
reduced chip count increases reliability, so 
we can offer a 30-day money-back guarantee 
and 1-year warranty. 

Tl1e Card comes with a clock/calendar 
with replaceable battery backup, illustrated 
Owner's Manual, and so ftware including 
clock. print spooler. and disk emulator. 

That 's everything the most popular 

multifunction boards have. Except a couple 
of extra ports and a lot of extra cost. 

IBM®or Compaq® owners will find the 
Card remarkably easy to install. And if 
you have any questions after you buy, call 
our Help Hotline. 

The Turm~r Hall Card is just $99.95: 
plus $2.00shipping1$12.00 outside 
of U.S.A.). 

Order by phone. We accept MasterCard 
or Visa. Or send us a check or money order 
with your business card attached. 

8 Turner Hall Publishing 
10201 Torre Ave., Cupertino. CA 95014 

1-800-556-1234x526. 

(In CA 800-441-2345 x526). 


· cA residents add 7% sales tax ($7.00!. Requires IBM PC. PC! XT. Portable PC. 01 Co11111a<1 will1 at least ?5nK nt 
memory. Turner I-fall is a trademark of Turner Hall Publislling. IBM i~ a 1egiSlt-!r~d lrt1c.IP.mark, anrl PC/XT is a trade. 

mark of International Business MiJchines Corp. Compao is a regiSlt-!te<l trarJF.mt1rk n/ Compaq Compuler Corp. 

Circle 225 on Reader Service card. 

KEYBOARD PROTECTOR 

Finally! A keyboard cover that 
remains in place during use! 

SafeSkin prevents damage from liquid 
spills, dust, ashes, paper clips, staples, etc. 
This custom fit cover is made of ultra-thin. 
ultra-tough. clear flexible plastic. molded to 
fit every key and contour. allowing normal 
key response and feel. Available for the 
Model 100, Tandy 1000/ 2000, Model 3 
& 4, IBM-PC, AT, Apple, DEC, Wyse 
and many others. Send $29.95, Check or 
M.O., Visa & MC include expiration date . 
Specify computer type. Dealer inquiries 
Invited . Free brochure available . 

Merritt Computer Products, Inc. 
2925 LBJ Fwy., Suite 180 

Dallas, Texas 75234 
(214) 339-0753 

Circle 174 on Reader Service card. 

Tax 

Preparers 

TAxSTAR* 

For Tandy-1000, Tandy-1200, 


TRS-80 Model 3 or 4 

• Will do schedules 1040. A. B. C. D. 

E. SE. G . W. 6251 
• Tax 	calculations-tables. rates. 


income averaging 

• 	Uses IRS prescribed computer 

generated printouts or overlays. 
User friendly 

• 	Automatically calculates excess 
FICA earned income c redit. alter
nate minimum tax 

• Change one figure. program re
c olculoles entire lox return in 10 
seconds 

$310 with users manual 

Professional Tax Software, Inc. 

43 Spring Pond Dr. 

Ossining, NY 10562 

914-941-7879 


http:2.00shipping1$12.00


EXPRESSCHECK0UTS 


SmartNotes 
**** 
SmartNotes runs on the Tandy 1000/ 
1200/3000 (256K) and requires one disk 
drive. Personics Corp.. 2352 Main St., 
Bldg. 2, Concord, MA 01742, 61 7-897
1575. $79.95. 

Memory-resident utilities are rarely 
described as cute , but SmartNotes is 
adorable: Personics has turned the idea 
behind 3M's Pos t-It notes (better known 
as "yellow sticky pads" ) into on-screen 
comments for a lmost any word-process
ing, spreadsheet, data-base, program
listing. or DOS-directory file. Whether it's 
a remindt:r lo yourself ("Omit reference to 
addressee's mother before mailing." ) or 
a hint to another ("Fourth-quarter loss 
reflects supplier strike."). SmartNotes 
trades 91 K for easy-to-use conve
nience-notes that hide behind your 
flies . popping up as you reveal their sub
jects with a page-up or page-down scroll. 

The secret to SmartNotes is context: a 
string offive lo 4 7 (the default) characters, 
counted backward from the cursor. that 
call the note from disk when they appear. 
SmartNotes automatically saves notes 
to a specUled fil e as you create them. 

If you avoid a few pitfalls-contexts 
should be Jong enough to be unique. and 
a note goes into limbo if you change or 
de lete its context (such as WordStar 
page-break hyphens)-you can clutter 
your text with up to 50 addenda per disk 
file. overlapping notes of five or IO lines 
of 23 characters in a choice of colors or 
border styles . SmartNotes ' editor has 
wordwrap and elementary editing com
mands; a few menus and function keys 
handle every operation you need . (The 
on-llne help disappears if you leave the 
SmartNotes subdirectory.) . 

ln a spreadsheet, notes stick to a cell 's 
address instead of its volatile contents. 
SmartNotes has modes for Multiplan, 
Vis!Calc, SuperCalc, and Symphony. but 
it's magical with Lotus's 1-2-3. clinging to 
a cell even if !ts address changes as you 
Insert or delete rows or columns. That feat 
is reserved for 1-2-3, but SmartNotes 
works with almost all software. including 
other background tools like Borland's 
SideKick (although the combination 
slowed my Tandy's typing response). Ex
ceptions Include Reflex, ProKey, and 
graphics-based (instead of ASCII-based) 
programs like Microsoft Word 3.0 and 
Framework II. although both of the latter 
work In text or monochrome display 
mode. One hardware incompatibility ex
ists: The command to disable Smart
Notes. control-alternate-zero. wasn't 
recognized from my 1200 HD keyboard. 

SmartNotes isn't psychic. Even if you 
start it from an AUTOEXEC.BAT file, 
you 'II have to tell the user which note file 

to open if you want him or her to view 
your annotated work in your absence. 
Otherwise, it's s ure to be as popular as 
Post-It notes are for paperwork. After the 
Information Age, with record numbers 
of documents in circulation, we're head
ing into the Annotation Age, with more 
information per document. 

-Eric Grevslad 

Dan Bricklin's 
Demo Program 
** 
Dan Bricklin's Demo Program runs 
on the Models 1000/1200/3000 (256K) 
and requires one disk drive . Software 
Garden Inc.. P.O. Box 238. West Newton. 
MA 02165-9990. 617-332-2240. $74.95. 

Dan Bricklln's Demo Program Is an In
teresting little package intended for use 
as a software developer's productivity 
tool. You can use it to create a series of 
screens as they would appear In a final 
program. Then Demo can help you cre
ate a "slide show" of the screens to use 
In demonstrating your program concept 
to others. However. Demo's inadequate 
documentation and limited graphics 
make it less than useful. 

The documentation package consists 
of 29 pages of dot-matrtx text. The man
ual is not well organized and doesn't pro
vide enough application of the pro
gram's features and commands. Only by 
experimenting with the different com
mands do you become aware of some of 
Demo's finer points. The program sup
ports text and has limited graphics capa
bility (it does not support bit-mapped 
graphics). Demo does support such char
acter attributes as underline . reverse 
video, and blinking. as well as the back
ground and foreground character-color 
attributes. Demo Jacks any real graphics 
capability but does support drawing lines. 

Serious software developers will find 
the graphics limitations hard to over
come. Since the program purports to 
supply t.he software developer with a 
means to showcase an application , the 
omission of bit-mapped graphics capa
bility Is serious. 

I doubt that any software developer 
will find much utility in the Bricklin 
package other than its pJice. Demo is in
expensive. which should appeal to PC 
users on a budget. 

I found the program's command struc
ture clumsy and the manual of little help 
in lea.Filing how to use the program. It 
was much easier to use the on-line h elp 
facility than the manual. 

Demo's documentation states that it is 
a "developer's productivity tool." I don't 
agree. Many other packages on the mar
ket do exactly what Demo does and do it 

better (IBM's PC Storyboard is one ex
ample). Although they are more expen
sive than Bricklin's Demo. these pack
ages don't limit your graphics options 
and are easier to use. I suggest you save 
your money a nd s pend a few extra dol
lars on an alternative to Demo. 

-Gary Shade 

TKO 
**** 
TKO runs on the Model 4 (64Kl and re
quires TRSDOS 6 .2 and two disk drives. 
SOTA Computing Systems Ltd ., 213
1080 Broughton St.. Vancouver, British 
Columbia V6 G 2A8, 604-688-5009 . 
$69.95. 

TKO is a diverse collection of TRSDOS 
6 .2 utilities tha t includes a screen editor. 
keyboard access to the TRSDOS 6.2 
scroll-protect ion feature, macro keys . 
key click, keyboard lock, and a simple 
terminal program. Because you install 
TKO as a high-m emory keyboard filter, 
all of its utilities are available at any time 
from TRSDOS or an application pro
gram. The only limit to TKO access Is 
that all application programs must 
honor the TRSDOS 6.2 keyboard driver. 

TKO's best feature is its screen-editor 
utility. Essentially. you use the screen 
editor to edit and capture any line on the 
video display. Once the editor captures 
the line, you can have the line returned 
as the keyboard input by pressing con
trol-D. The T KO screen editor Is partic
ularly useful for editing Basic programs. 
Furthermore, T KO makes It child's play 
to duplica te Basic program lines: you 
just change the line number. 

TKO also provides up to nine macro 
keys. However. only four of the nine keys 
are for everyday use . The othe r five 
macro keys· arc reserved as two printer
control keys and three dialer keys. TKO 
tmposes a m aximum length of 31 char
acters each for the general-use macros 
and up to 15 characters each for the 
printer-control and dialer keys. Once 
you program the m, you execute the 
macros by pressing the clear key and a 
number key from 1 to 9. 

TKO includes a simple terminal pro
gram. While it is fairly dim-witted, lt does 
provide for dual output to the printer.And 
you can call u p the TKO terminal pro
gram at any time. For example, you can 
activate It while in Basic. Once you finish 
with the terminal progran1. you can eas
ily return con trol to Basic with the dis
play and the program undisturbed. 

TKO has a few minor but quite useful 
features : e n abling and disabling the 
TRSDOS scroll-protection feature, a key
board-click fi l te r , locking up the key
board until you intentionally unlock it. a 
dump-typewriter feature. and returning 
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Circle 259 on Reader Service card. 

CREATE . . . 
•MAIL MERGE 
•DIRECT MAIL 
•FORM LETTERS 
•LABELS 
•CHECKS 
•CUSTOM FORMS 
•INVOICES 
•COLLECTION LETTERS 
•ROLODEX'" CARDS 
•OUTPUT TO DISK 
•PRINTER CODES 

PLUS •• . 
•100% ML, FAST 
•WINDOWS 
•INDEXING 
•EK>Y TO LEARN 
•EK>YTOUSE 
•MANUAL RECORD 

SELECTION 
•TEXT FllJER 
•CUSTOMIZE 

DEFAUUS 
•ERROR CHECKING 

Now you can with DeskHelp! 
Desk.Help wm written especlolty for you, tho Oo$kMato owner, by 
Bobby Bollard, nationally known DeskMa1e expert. 

ATMOSPHERES 
1207 Eighth Avenue · Dept. #4 

Brooklyn, NY 11215 718-788-6799 
Include $3.00 S/H, NYS rO<ldonts add tax. 
Ded<Mate k a ~cdemalk of Tandy Corp. Requlr., DOS 2.xx or higher 
and 384K.. Desldtelp Is a trodemort or Almasphere. 

-Does Not Require Expansion Slot!
-Operates w/Autocad, Lotus 123, And More

-Includes Demo Software, 
Software Guide, Instructions

- - - -FA~SSSSTTTT-- 
$145-Tandy 1000 'A' 
$130 -Tandy 1000-Adapter Board Only 
$245-Tandy 1000-Adapter Board w/8087 

(Prices Include Shipping) 

TRIONIX 
3563 'B' Roosevelt St. Carlsbad, CA 92008 

(619) 434-4439 

Circle 287 on Reader Service card. 

ADV AN CED SCIENTIFIC 
ANALYSIS & GRAPmcs 

BASICA Sllllfilware: 48 short, computer-aided 
analysis tools for scientists; 1/4 are listed below. 
Concise scientific handbook & IBM-compatible 
disk. Unique graphics include 64-color display 
with J!IlX CGA. Programming skill: any. 
2&3D GRAPHICS TECHNIQUES 

3-D Surface Plotting & Contouring 

512-color Palette (80 x 100 display) 

On-Screen Interactive Diagrammer 


IMAGING & TRANSFORMS 
Fourier Transform & Convolution 
Optical Ray Tracing & SNR t 
Image Enhancement ~ 

PROBABU.,ITY & STATISTICS §!~ 
Histograms, Scatter & Correlation ~t;J ~ 
Multiple/Polynomial Regression ~ ~ 
Random Fractals j ff 

MATRIX OPERATIONS ~ 
3-D Perspective Projections ~~ 
Inversion & Dctcnninants "I ~ 
Eigenvalues & Vectors 

$59.~ or send for information to: 
SIMPLJCATION UnLtd. 

P.O. Box 654, Menlo Park, CA 94026 

the system date at any time. 
The TKO documentation consists of 

an excellent 36-page manual. Besides 
covering all the basic facts about TKO, it 
provides excellent tutorials on the use of 
TKO's major features. While the manual 
is well written, it has one problem. The 
macro-key tutorial section says to press 
control-I to execute a macro instead of 
clear-I. Anyone who reads the macro
key section carefully shouldn't have a 
problem with this. 

Overall. TKO is an excellent group of 
utilities that has something for every
one. My only complaint is the price. 
While TKO is a useful program, I feel 
that it is a bit overpriced. 

. -Mark D. Goodwtn 

The 80286 
Architecture 

****The80286Archttecture, byStephenP. 
Morse and Douglas J. Albert. Softcover, 
400 pp. Wiley Press Inc., 605 Third Ave., 
New York. NY 10158. $24.95. 

The 80286 Architecture is an inform
ative, well-written source of information 
on the Intel 80286 microprocessor. The 
80286 ls the processor made famous by 
the IBM PC/AT and used in many com
puters. including the Tandy Model 3000. 

The authors of this book are certainly 
not strangers to the 8086 family. of 
which the 80286 (or simply the 286) is a 
member. Albert. now an independeq.t 
computer consultant, was an Intel staff 
engineer. Morse, also an independent 
consultant, was the principal architect 
of the 286's predecessor, the 8086, and 
wrote The 8086 Primer (Hayden Book 
Company, i980). The 8086 Primer has 
been a valuable part of my library for 
years and was my introduction to 8086 
architecture. 

The 80286 Architecture is written at 
a level basic enough for readers who are 
new to microprocessors, yet complete 
enough for advanced readers who are fa
miliar with microprocessors in general 
but mlght not know all the 286's archi
tectural peculiarities. 

The book begins with a brief history of 
microprocessors leading up to the devel
opment of the 286, then presents a short 
discussion on computer fundamentals, 
including terminology and number sys
tems. Readers already familiar with these 
concepts can-skip this introductory ma
terial. Readers who are familiar with the 
8086 processor and interested only in 
learning about the differences in the 286 
can skip other areas of the book also. 

After the introductory chapter, the 
text moves into the 286 machine orga
nization. This covers the 286's register, 

memory, and 1/0 structures. and its real
address and· Virtual-address modes ofop
eration. It also covers operand-address
ing modes and how the different ad
dressing modes affect the binary 
patterns in the 286's machine code. 

A complete discussion of the 286's in
struction set follows, including coverage 
of instructions that support high-level 
languages as well as the instructions 
used with the 80287 floating-point math 
coprocessor. Since the IBM PC/AT incor
porates support for an optional 80287 
math coprocessor, inclusion of the 287's 
instructions is important to covering the 
286 instruction set. This book nicely 
handles that coverage. 

Chapter 5, "The Operating System's 
View." was the most interesting chapter. 
While I was already familiar with most 
of the other material presented, some of 
the specifics of the 286'~ Virtual-mode 
operation were new to me. The chapter 
discuss~s 286 memory management 
and physical-address calculation In real 
and virtual modes. 

While the book presents some ad
vanced and complex concept:S, particu
larly in the discussion of virtual-mode 
operation, Morse and Albert provide 
easy-to-understand explanations of 
these concepts. However, microproces
sor novices -might have a difficult time 
following the discussion. 

Chapter 5 also covers levels of system
software protection and how interrupts 
and exceptions are handled in real and 
virtual modes. 

Chapter 6 concludes the book's text 
portion with a presentation of the basic 
construction of a 286-based system. It 
describes the processor's bus interface, 
pin-out. and bus timing, along with the 
interface to . the 82284 clock-generator 
chip. the 82288 bus-controller chip. sys
tem memory, and other peripheral de
vices. While the authors do not provide 
in-depth interfacing discussions, they 
give the reader a good idea of what 
makes u p a 286 system and present 
some of the design considerations in
volved in such a system. The discussion 
assumes that the reader has only a basic 
knowledge of digital logic. 

The 80286 Architecture is a complete 
information source on the 80286 micro
processor's architecture and instruction 
set. It does not provide comprehensive 
coverage of hardware timing and inter
facing, but that information is generally 
available for the designer in the manu
facturer's data sheets and application 
notes. For people who want to know what 
makes up the 286, how it operates, and 
how to program it, I highly recommend 
this book as the first place to look. 

-Roger C. Alford 
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Circle 107 on Reader Service card. 

Circle 181 on Reader Service card. 

You knew the Tandy 2000® 

was good. 

Now if can be great! 


• 640K RAM Memory Board 
(T2K-640) $495.00 

~«.,~ 896K RAM Plus Coprocessor 
(T2K-896C) $895.00 

~«.,~ 20MB Internal Hard Disk
'C,.:;==----==mu (T2K-20HD) $995.00 

Envision Designs shows you how. 
Take full advantage of your Tandy 2000® 's 

capabilities with products from Envision Designs. 

Call for information on the complete product line 

and availability. 


For ordering and information call (509) 627-5291, 

9:00-5:00 PST. 

We accept check, MO, Visa~ Mastercard . 

WA residents, add 7.8% sales tax . Shipping 

& handling charges will vary. 


ENVISION DEBIQNB 
1008 OlllCMAlllO WAV 

QIC:MLANO, WA 00288 


115081 8R?·5R81 
 Tandy 2000" is a trademark 
ol Tandy Corporation. 

GOLF 
All programs & 

3 courses on 

two diskettes! 

Skill/knowledge 

Wind-Trees-Traps 

Water-Slopes & 

More. Hours of 

FUN for everyone. 

l to 4 players. 


Model 4 Model 3/4 
GOLF $34.50 CASINO S22. 50 
BASEBALL 29.50 FOOTBALL 29.50 
ARCADE 45.00 STALAG-12 22.50 

GOLF TOURNAMENT FEB 15 - MAR 10 
PRIZES - GOLF CLUBS - GOLF BALLS 
SEND FOR DETAILS - WATCH OUR AD 

P 0 BOX 394 
NOrI'INGHAM, PA 19362 

24 hour PHONE 
(215) 932-5395 

[~f~ and~ Circle 437 on Reader Service card. 

MISOSYS 

ItPRO-WAM 
II 

Window controller and Applications' Manager 
I'< 

Formerly known as PRONTO-no longer confused with Chemical 
Bank's Pronto electronic banking system. 
PRO-WAM suppUed appUcations can tum your 128K Model 4,4P 
TRS-80 into a sophisticated business or personal machine rivaling the 
best of them. That's because PRO-WAM comes with many useful and 
powerful menu-driven time savers and work organizers. PRO-WAM 
includes eleven applications, a complete HELP facility, a data file sort 
program, a 99-page user manual, and is easily installed. While you op
erate other programs, you can request Its services with a single key
stroke. PRO-WAM saves you typing with its EXPORT and IMPORT 
functions which allow you to move data across windows between pro
grams. Requires 128K TRSDOS 6.2. 

PRO·WAM .••...•.....• . ........••• 5995 
+$3 S&H 

Here's Mister ED: more powerful 
applications for your PRO-WAM. This pac includes an 
editor for your every need. You get: 

ii 
•OED-edit disk sectors on any drive 

•FED-edit file records in any disk file 

II •MED-edit any page of memory In any bank 
1II •TED-a pop-up full screen text editor ' 

•VED-edit the video screen; gives cut & paste 11 

•CARDFORM-populate CARD with a form 

• DOLOAD-brings DOSAVEd files back to the video 

• REGENBU- shrinks BRINGUP/DAT file 
II 

Mister ED .......•.•... . ...•.•..•.. 5995 

+$3 S&H 

What? You don'f have PRO-WAM yet? 

Order both PRO-WAM 

and Mister ED 


for just $1 05 and 

11 $5 S&H. Save $15 

PR(!).WAM~ aho almliabie at Radio Shad<_via Express Onie< (90.0353) . 

IJ 
MISOSYS, Inc.' 

IIPO Box 239 
Sterling, VA 22170-0239 
703-450-4181 MC, VISA, CHOICE 
800-MISOSYS 1P-5P EST Mon-Fri Orders Only! 

VA reSldents add 4 % sales tax. S&H: CANADA add $1; 

Foreign use S&H times 3
II 
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Ci rcle 470 on Reader Service card. 

January 1984: Tandy's Model 2000 and an 

MS-DOS overview; also, an Assembly lan

guage tutorial. 

February 1984: The Creator- e and im

prov ~tat,ba~..manci.gemen« alsO, tab

ulate anl:I analyZe opinion polls. 

March 1984: Hinrich's word processor, a 

Ill to 4conversion program , and aMachine

langua~ arcade game. 

April 1 84: CP/M digest, Mooe 111/4 con

version program, pie and bar chart pro

gram, and new Scripsit characters. 

May 1984: Telecommunications special, 

VislCalo enhancements, Pascal, nd=a pro

gram that eases math anxiety. 

June 1984: Tape to disk transfer program, 

award-winning graphics, and abusiness re

port analyzer. 

July 1984: Guide to Disk OP,era ing Sys

tems, G'yV·Bas'c, ana a ac me:- a guage 

minimizer. 

August 1984: Games issue Model 4 ED

TASM, dBase II, Scripsit extras, an qualitY 

sales reports. 

September 1984: Disk drive repair and 

maintenance and a guide to Editor/Assem

blers. 

October 1984: Bar codes, educational pro

grams for teachers, and speech synthesis. 

November 1984: Special utilities issue, 

cassette Basic enhancements, and a bybrid 

text editor. 

December 1984: Gift guide, loo ball strat

egy 
 an 
easy Clara oase manager. 
January 1985: Basic compiler, Scripsit en
hancements, custom graphics characters, 
and TRSDOS 1.3 patches. 
February 1985: Line and bar graph pro
gram, CW Basic, and easy- Assembly~an
guage programming. 

In each back issue, you 'll also find our regular 
features, reviews of popular software and hard
ware, and dozens of useful EJr<>grams that are 
yours for the typing 

Each back issue costs $4.50 plus $1 shipping 
and handling. On orders of 10 or more back 
Issues, there is a flat $7.60 shipping and handling 
fee. Quanlties are llmfted. Send your orders to 
80 M/cro Attn: Back-Issue Ordel'l!, 80 Pine St., 
Peterboro

1 
ugh. NH 03458. 

, e, wind chill calcul tor, and 
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15WAYSTO 
GET THE MOST 
FROM YOUR MODEL Ill 

Here are 15 applications and utilities, selected from dozens 
published in 80 Miera. They're designed for a wide range of 
business, home and personal use. "The Best of the Model Ill" 
features our most popular programs, complete and ready-to-run. 
You get ALL 15 programs for just $21.45, complete with on-disk 
documentation. 

Now you can enjoy 80 Micra's best. Add to your personal 
Model Ill repertoire with this exclusive software collection, created 
specifically for your machine, INCLUDING: 

SINGLE STEP • Machine language debugging aid which lets you 
single-step through Basic programs, display and change variables, and 
change the screen al any point during execution. 

SPELLING CHECKER • Check the spelling on any ASCII file. You 
build your own dictionary as you check fi les. 

THE HINRICHS WORD PROCESSOR • Word processor lets you in
clude graphics in the text, inserts data from a separate file; shifts words 
between lines of a selected block of text for the best fit; deletes a 
block of lines; edrts; formats; inserts; justifies; moves blocks; search 
and replaces; and has a help function. 

EXECUTION INTERPRETER • Interprets an execution file which you 
have written in ASCII. It will execute a group of DOS commands with 
a single command line; accept up to nine parameters when executing 
the file; display messages during execution: temporarily suspend exe
cution for user inteNention, and pass data to a program or conditionally 
execute commands in a file. 

SOFTWARE PRINTER SPOOLER • Temporarily stores all text in a 
disk file, and sends it to the printer as the printer buffer empUes. 
Meanwhile you can be running other programs. 

TERMINAL • Machine-language terminal program which will send and 
receive regular and compressed ASCII test and /CMD machine-lan
guage files. It loads disk files from, and saves and verifies downloads 
through, a 34K buffer. Includes an auto-dial interface. 

PC BOARDS • Design a printec circuit board on your screen, then 
make a full-scale template from the printout. 

~--------------------~ 
DISK TIMER • Measures your disk drive speed and displays it on an 

~ea_s_y-_to-_rea_d_c_h_art_. _________________. 

PROJECT MINDER • Keeps track of the amount of time each employee 
spends on a particular assignment and totals the time all employees 
spend on any one project. It computes the approximate personnel cost 
of a project and can track several projects simultaneously. 

EASYDATA • 200-record, memory-resident database manager. You 
can create, extend, edit, search, print, display, format and sort files 
or selected records. New improved version. 

NOVACALC • Full-featured, menu-driven Basic spreadsheet which 
includes a rapid-entry mode to let you enter information without 
waiting for recalculation. It totals and averages a series of cells and 
has a built-in four-function calculator that lets you make calculations 
before entering the results in the spreadsheet. Accepts label, numeric, 
and formula entries up to 12 characters. 

GRAPHICS • A full-screen graphics editor which lets you draw lines 
and circles; mix different backgrounds into a single design: create 
mirror-image, upside-down, or rotated displays; and switch the video 
from standard format to reverse and back. You can store part of a 
screen and redisplay it anywhere you want and store screens on 
disk for inclusion in Basic or Machine-language programs. 

PATCHMAKER • Build a library of patches and select the patches 
you wish to install. Over two dozen patches included. 

BLANKER • Blanks out the screen so you can input confidential 
material such as passwords without worrying about onlookers. 

COMMANDO • Builds macros that let you set program parameters 
with a single command and customize DOS commands. 

Any one of these top rated programs would be well worth the 
low cost of this collection. But you get them ALL for only $21.45! 
Act now to get more out of every minute you spend at your 
computer. Unlock the full power of your Model Ill for business, 
home management, or just plain enjoyment. 

YES! I want to get "The Best of the Model Ill" working for me! Please I 
send me "The Best of the Model 111" on disk for just $21.45' 

0 Payment enclosed 0 VISA 0 AMEX 0 MC 

Card# 

I Signature 

Exp. Date 

I Name 

Address 

I Chy State Zip 

' Price includcs postage and handling. foretgn airmail, please add US Sl .90 each. 
• • Model Ill IS a registered trademark of Radio Shack, a dM~On of randy Corporation. 

"The Best of the Model Ill" is available on disk onty . 11·86M3 
.,... Return the coupon, or "6" CALL TOLL FREE Mail to: Load 80 • Elm Street • Peterborough, NH 03458 

1-800-258-5473 (In NH, dial 1-924-9471) 



And now, 

a couple ofwords about high-quality 

TRS-80 software at a very low price: 


SIDE 8 . 

500 
Baud 



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 of one commercial 
program, you can fill your gas tank 
al 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 wortJ1 of out
standing TRS-80 programs every 
month. 

On every Load 80 cassette or disk 
(your choice!), you'll get more than a 
dozen "ready to nm" programs 
listed in 80 Micro . .. turorials, utili 
ties, games, word-processing, and 
much more. 

Build a versatile software library, 
quickly and economically. Past issues 
have included programs such as: 

NovaCalc 
... a full-featured Model 

Grade-A Graphics 
.. . a deluxe Model III graphics edi
tor that's loaded with options! 

And to enjoy 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 cas ettes or disks. 

To order by me monili or by me 
year, imp!)' complete the coupon 
and drop it in the mail with pay· 
ment. 

For Faster Service, call 

-B 1-800-258-5473 

(In NH, please dial 1-924-9471.) 

'lJ;eS I want to build an exciting and economical software 
.l f • library with Load 80. 

D I year of Load 80 on disk for $199.97 
D I year of Load 80 on cassette for $99.97 

D Check/MO D MC D VIS:\ D AE 

Please send Ille: 

D This month's Load 80 disk for$21.47 
D This month's Load 80 cassette for SI 1.17 

Card# E.xp. Date 

Signa1ure 

I/III spreadsheet with all the capabili Name 

ties offered on more expensive com· 
Addressmercial products. 

State Zip
Easydata 

Pn~ i11dudc posmgc and handli11g.Foreign aimmil. pl= add S1.90 pcr i1cm or $25.00 pcr subsaip1ion. US funds dr.M1 on US banks only. 

. . . a 200-record data base manager 
for fast information from your Load 80 • Elm Street • Peterborough, NH 03458 
Model Iflll/4. L------------------------------ 

8611 

http:for$21.47


Circle 82 on Reader Service ca rd . 

NEW FLOPPY DISK RIVES 
For Mod 1·3·4·100 IBM' 

INCREASED DISK STORAGE FOR YO R MODEL I 

Add SOO/o more capacity to your di k drives 

with our Double Density Controlle (DDC). 

Add double density to your TRS-80 Model I by reliable double density operation on the Model I. 
installing our DDC in your expansion interface. In fact, our DDC had a higher probability of data 
Lets talk about density. The Model I was designed recovery than any other disk controller on the 
to store data on diskettes in single density. Single market then or since. Our analog design phase 
density refers to the method used to write data lock loop data separator has a wider capture win
to the disk. Your diskette is organized into tracks dow than the digital types others use. This allows 
and sectors. Early Model l's had 35 track drives high resolution data centering . Our " DDC" analog 
while later models, and most aftermarket drives, circuit allows infinitely variable tuning with opti· 

A. 	 240tk DS 3 5 • TEAC S259 
8-80!Jc DS 3.5. TEAC . . 289 

B. 	 140tk DS 3.s· TEAC . 159 
1-80!Jc 	OS 3.5' TEAC ... 179 

Add St3 for S1ainless Steel 
C. 	 Bare 401k OS 3 5 • TEAC 109 

Bare 801!< DS 3.5 • TEAC. . . . 129 
0. 	 Extender cable w/gold . . ... 10 
E. 	 IBM t-34 e>ternal cantes 

2drivo cable . .24 
4-<!11ve cable .34 

Oi:;k Opcraling Sytacm:; 

Ml TASDOS 2.3 complete ....25 
M3 TASDOS 1.3 complete . . . 25 
M4 TnSDOS 6.2 complete ...35 
LOOS (specify M1 or M3) ..... 45 
Montezuma CPIM tor M4 .... 159 

Aerocomp continues to lead the way to the BEST 
value in d isk drives and related peripheral products for 
your computer. Sound engineering, high performance, 
quality construction, no-risk free trial, outstanding war
ranty service and a reputation for doing the right thing 
make your decision to buy AEROCOMP the correct one. 
Please look over our selection and call our toll-free order 
number with your selection now. If you are not sure of 

had 40 tracks . In single density the tracks on the diskette surface 
are divided into 10 sectors. Each sector contains 256 bytes of 
data for a total of 2,560 bytes or 2.5k per track times the number 
of tracks your drive is capable of addressing. Double density, on 
the other hand, allows each track to be divided into 18 sectors. 
As in single density each sector contains 256 bytes but now there 
are 18 sectors instead of 10 giving an new storage capacity of 
4,608 bytes or 4.5k per track. The result is 80% more data In the 
same space. You may wonder why Radio Shack did not choose 
to use double density in the beginning. The reason is simple. It 
costs more money. Double density disk storage techniques were 
more expensive to implement back then . 

Reliable double density operation required a better disk drive 
than Radio Shack was furnishing in addition to better quality 
components and diskettes. Therefore, no double density for the 
Model I. We went to work and came up with a design that allowed 

F G Hc 
F. 	 5 25 · Power supply ....... S 59 

G. 	 140tk SS 5.25 . TEAC .... 129 

"'"'\\\\\\\\\\ 	 HOlk DS s2s· TEAC..... .139 
1-SOtlc OS 5 25· TEAC t69 

H. 	 2-40tk SS s.2s· TEAC.... . . 219 
2-40th OS 5.25 • TEAC .. . . 259 
2-80!Jc OS 5.25. TEAC . . . . . . 299 

Add s17 l0t Stainlass Steel 

I. 	 Baro 40!Jc SS 5.25 • TEAC . . .. .99 
Bare 40tJc OS s.2s· TEAC .... 109 
Baro 801!< OS 5.25 · TEAC 139 
Baro 40tJc SS TM100.1 ....... 109 
Bare SS a· TM848-1E ....... 260 
Baro OS B • TM848-2E . . ..... . . 335 

1 TEAC FD55MllF Ser. Man . .. ... 20 
TMl00.112 SeMce Manual ...... 20 
TM84&1/2 SeM<:e Manual . ... . . 20 

what you need just call our technicial assistance number 
and we'll help you out. All drives are new-not factory 
blems, seconds, closeouts or defunct manufacturers sur
plus (MPI , Qume, Shugart , etc) . Instruction manuals are 
included at no extra cost and service manuals are avail
able. We appreciate your business and will do our very 
best to support you. 
Add $4 shipping 1or non-drive items: S6 for single d rives: $10 for dual drives. 

mum attack and settling times. The oft-stated fears of adjustment 
problems rumored by digital dilettantes have been proved ground· 
less by thousands of satisfied users the world over. The bottom 
line is state-of-the-art reliability and performance. TAS-80 Model I 
disk system owners who are ready for reliable double density 
operation will get 80% more storage per diskette; single and 
double density operation with far fewer disk 110 errors; single 
density compatabillty; simple plug-in operation. You will need a 
disk operating system that has the necessary double density soft
ware driver. All the popular DOS's (except TRSDOS) have the 
software driver. We have a special combination offer that saves 
you $10 and includes the LDOS operating system in the event 
you do not already have a DOS. 
DOC by itself . .. .. .. . . ..... . .. . ...... ....... . . .... $ 99 
DOC including the latest version LOOS .......... . . . .. . 139 

Ploaso add $5 shipping 
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LOW COST HARD DISK D IVES 

FOR YOUR TRS·BO 


.. .. .. --.... 

'. 

Our hard disk systems provide you with 
the latest integrated designs, proper con
trollers and pre-tested drives to ensure no 
unwelcome surprises. Our systems are en
gineered to provide years of trouble free ser
vice. These systems come complete ready 
to go to work . There is nothing else to pur
chase. Your choice of either CP/M. LOOS or 
TRSDOS software drivers at no charge. Ad 
ditional drivers may be purchased for $30. 

Each unit is guaranteed for one fu ll year, 
parts and labor, at no additional cost. We 
provide the little things that are so important 
to a long troublefree life . Things like state

$ 495 & up 
COMPLETE 
5 Megabyte 	 .. 

Primary 	
7 

.lM\.£SSAdd 	a Secondary 
for only :t££\.\ 

$395 Add $J0 tor free trial. If you are unhappy with your hard 
drive, for any reason, just let us know (within 

of-the-art continuous duty switching power 14 days of your receipt and we will promptly 
supplies; buf1ered seek drives; plated media; refund .your purchase price {less shipping). 
filtered forced-air venti lation for cool opera You can't go wrong. Start enjoying the rea l 
tion and extended life; power line EMI filter; power and speed of your computer with one 
solid steel construction; gold plated connec  of our hard disk drives. Do it today! Use our· 
tors ; front panel LED indicators for Power toll-free ordering lines now. 
Ready-Select-Read-Write; built-in diag

AdtJ S-ZO :ihipping Suun.lo" S1001 

ADDITIONAL SIZES AVAILABLEnostics; automatic error correction; provision 
to add a secondary drive; plus attention to PRIMARY · SECONDARY 
details and a dedication to provide ·quali ty 10 Megaby1e $699 $599 
service that is unequaled. We are so sure 20 Megaby1e· 849 749 
you will be satisfied that we offer a 14 day 30 Megaby1e 999 899 

SAVE YOUR MONEY WIT OUR NEW 

INTERNAL HARD DIS DRIV S
1 

When you shop and compare hard disk drives for your Tandy I000 or IBM you will find the 
best values here. Our hard drive specialists put together a hard cl isk system that you can count 
on to give you years of dependable service. 	 · 

These systems allow you to boot directly from the hard drive. The cont roller automatically goes 
into a self test diagnostics mode at power up that verifies optimum system performance. The 
latest in error checking and correction is built·in allowing extremely rel iable handling of your data. 
Our installation ki t comes complet ~ with everything you need to install it into your computer. 
Complete illust rated instructions as well as all cables and software needed are included. All 
connectors and card edges are gold plated and keyed so correct a.ssembly is assured with no 
possibility of damage to your computer, the controller or hard disk drive. These kits are warranted 
for one year including parts and labor. Our half-high drives have low power requirements making 
it unnecessary to modify or change your factory power supply. Model 1000 compu ters require a 
memory board (Tandy or other) with DMA. Use your standard PC or MS-DOS versio~ 2.1 or later 

20 Megabyte 	 . . $ 549 We promise your satisfaction with a 14 day money back guarantee. If. for any reason. you are. 
30 Megabyte 	 749 unhappy with your hard drive just let us know within 14 days al receipt and we will arrange the 
Add S10 shipping 	 return and a full refund of your purchase pric'e (less shipping). Why wait? Call us now toll-free . . 

ADD DISK DRIVES TO YOUR MODEL 3/4 .


• CALL. OLL-FREE ~ -
800-527-3582 USA ~ 

800-442-1 310 Texas 
214-339-8324 Information 

Havr> your Amnnr.an ExrHr. ~'i.. M asterC:tro or Visa reaoy w e w 111 no1 

charg~ your c:ir(I un111 lnP (! ;i,y wP oe: r\1f'l your ntOPr M~il or<1moe: :trP. 

wolcome Monoy orders are <icceptP<J ""' wPll ~" yn11r comn:-iny nna 

person al che~ks as long -as lnC> 'f arf.> t>anlt prm\j:>.cJ ;ind Mve: ybur ;:a(lrlrP <;.c;. 


and tolephono numbor We w ii ship surface c;oo with no depos11 on 

mo!.t items but atl COD's roqu •o cash or a Cashior's Chock on dolivory 

Tcxa!O 1e!.1don1s add Stato Satns Tax No 1ax colloctod on ou1 al stale 

!;tupmcrw: Thi!re •S 3 ono yoar warranty on all ha.idw3ro uoms against 

dclcct::; m mntcr1.:il!; or workm:'l"l!;htp Your S..'l l•sfacoon is guarantOOd on, 


oll hard worc prOCfVCI:> If you .i re no1 !;3!1!:hcd , ror any tG3.&0n , c.:i ll us 

w1 lh1n 14 oays of rece•pl and wo will OffOngc the return ol tnc h.:irdw::im 

product Bnd lhe chcerlul refuncJ of your money fie:;:; :>h1pp1ng) All on91nol 

ma1enal~ mu51 De intact and undamaged as well as the ori91nol shipping 

contdlf tt:I Tru$ o!lc:r does not ilpply !O software Dc lec!rvc soltw<V e w 11I 

t>c r1::tJlat:it.-d No other :;ofl waro:: warranty ,,ppllc~ Pnces and 5pcc1l1ca· 

11ons are ~Ul>Jl!t. I to t.httngc v/ :t)Qut "'Kll•t.c . 


~Jit•ffiJ nfJ 
Redbird A11pan Han<Jar µ8 · P0 Gox 764246 · Dallas. Texas 75376 

. TELEX 882161 · FA:J. 214 33/.4981 ·SERVICE 2i<-337·4346 

_. 1q&j(, t"· f ,i. .,tv..rimp Am 1>1)111._ ,., 1.1..1 

Convert your cassette Model 3 or 4 to disk 
operation with one of our easy to install kits. 
Detailed illustrated instructions are included. All 
you need is a screwdriver and pair of pliers. In
cluded is our own advanced controller with gold 
contacts capable of 4-drive operation; plated steel 
mounting towers complete with RFI shield; power 
supply plus all th e cables and hardware. Choose 
a 1 or 2 drive system or the basic kit and pick 
the drives you want and your disk operating sys
tem from the list on the opposite page. Give us 
a call. We are ready to help with the answers to 
your questions. 

Complete system. less drives ... $ 159 
1-Drive system .. ... .. . . . . .. .. .. 259 
2-Drive system . . . . . . . . .. 349 · 
Subctitute DS drives tor only s10 each. 

Add $ 10 shipping. 

Disk Controller Only . . . . . . . . . . . . . . . ... .. 11 O 
RS-232 Board complete . . . . . . .. . . .69 Add s• shipping . 
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I\) 	 Ustlng 2 continued 
0

• 	 980 ' THIS ROUTINE ALSO SETS /, PENFLl\G TO l SO THE LOOP CAN EXIT 161 

990 ' AT THE PROPER TIME 
 '. 162
~ 1000 ' '. 264

10 10 PENFLAG = l 	 •• 909 
~ 1020 PENANS = PEN (8) 	 '* 1169 
_a 1030 RETURN •• 708 

1040 ' I 1t 268 

1050 ' THIS I S THE DATA ' * 198
~ 1060 ' FORMJ\T OF DATii IS: 
 ' . 199 
~ 1070 ' QUEST I ON IN QUOTES 	 ' * 200 


g_ 1080 ' NU MBER OF A!ISWERS (NO QUOTES) 	 '. 201 


i 

1093 ' ANSWERS IN QUOTES '* 202 


~ 1100 ' NUMBER HlDICATJNG CORRECT ANSWER (NO QUOTES) ' * 194 

11 10 ' NOTE: THE LAST RECORD OF DATA MUST BE " " 
 '. 195 

1120 DATA "WHAT I S THE CAPITAL OF PENNSYLVAN I A?" •• 3101 

1130 DATA 4 	 '* 595 

1140 DATA 	 "HARRISBURG" ' . 137 3 

1150 DATA 	 "PHILADELPHIA" ' * 1482 

1160 DATA 	 "PITTSBURGH" ' . 1394

1170 DATA 	 "ALBANY" '. 105 4 

1180 DATA 	 1 
 ' . 597
1193 DATA "HOW 111\NY u:Gs DOSS A SPIDER HAVE?" •• 2829 

1200 DATA 6 
 ' * 595 

1210 DATA "l" •• 659 

1220 DATA "2" 
 ' . 661
1230 DATA 	 " 4" '* 664

1240 DATA 	 "6" ' * 667

1250 DATA 	 "8" ' . 670

1260 DATA 	 "10" ' * 71 2 

1270 DATA 5 '* 601 

1280 DATA "WHO IS THE LA RG EST 111\KER OF TRUCKS IN THE WOR LD? " 
 '* 387 B 
1290 DATA 4 ' * 602 

1300 DATA "DODGE" 
 ' * 965 

1310 DATA 	 "TONKA" '* 99 2 

1320 DATA 	 "TOYOTA" ' * 1092 

1333 DATA 	 "MACK" '* 897 

1340 DATA 	 2 
 ' . 596 

13 53 DATA "WHICH rs THE BINARY REPRESENTATION OF THE NUMBER 14?" 
 ' . 4146

1360 DATA 	 4 
 ' * 600

1370 DATA 	 "1 11 0" ' . 812 

1380 DATA 	 "1011" ' * 81 3 

1390 DATA "1110 " ' * 814 

1400 DATA "0 111" 
 '. 806

1410 DATA 3 	 '* 595 

i420 DATA 	 "WHAT I S THE NAME OF CP/M'S DEBUGGER?" ' . 2137
1430 DATA 	 4 
 ' . 598

1440 DATA 	 "DEBUG " ' * 974 

1450 DATA 	 "DDT" '* 836 

1460 DATA 	 "ASMD" ' * 910 

1470 DATA "ZBUG " •• 930 

1480 DATA 2 •• 601 

14 90 DATA "WHAT WAS THE FIRST CMOS MI CRO?" •• 2687 

15 00 DATA 5 
 '* 597 

1510 DATA "6502" '* 818 

1520 DATA 	 "65C 02" ' * 886 

1530 DATA 	 "6800 " '. 821

1540 DATA 	 "1802" ' . 819

1550 DATA "6809" •• 832 

1560 DATA 4 •• 602 

1570 DATA "WHICH DOESN'T BELONG? ' ' . 1365 

1580 DATA 4 •• 604 

1590 DATA "JOYSTICK" •• 1 24 5 

1600 DATA "LIGHT PEN" 
 ' . 1248 

1610 DATA 	 "PRINTER" '. 1162

1620 DATA "MOUSE " •• 1008 

1630 DATA 3 ' * 599 

1640 DATA •• 649 


End 

Program Li.sting 3. Cale. 

10 ' PROGRAM CALC ' * 97 

20 ' THIS IS A PROGRAM TO USE A LI GHT PEN WITH A CALCULATOR ' * 98 

30 ' FIRST THE CALCULATOR IS DISPLAYED. 1 * 99 

40 ' WHEN THE USER PICKS A NUMBER IT IS "ENTE RE D" ON THE DISPLAY . 100 


Usl lng 3 continued 


Ust lng 3 cont inued 


50 ' THEN THE USER PICKS A SHIBOL (SUCH AS +, -,XOR / ), !\ND TUE ' * 101 I? 

60 ' flATHMATICAL F'LI NCTION IS CARRI ED OU~. ' * 102 a 

70 ' FIRST FILL THE DISPLAY ARRAY •• 103 s 

BO SEEP ON •• 609 

90 CLS •• 363 a" 
100 KEY OFF •• 661 

0 
':;

110 ARRAYHl , l) ="7" ' • 10 3 6 
 3 

120 ARRAYS(l , 2) =" 8 " 	 •• 1039 
 '!'130 ARRA\'$ (1 ,3) =" 9" •• 1042 

140 ARRAYS (1 , 4)=""1IN" '. 1183 "' 

150 ARRAY$(1 , 5)= "MRE" "' 
'. 1185

160 ARRAY$(2 , l) = "4" 	 '. 1071 

170 ARRA\'$(2 , 2) = "5 " '. 107 4 

180 ARRAY$(2 , 3) = "6" •• 1077 

190 ARRA\'$(2 , 4) = "X" • • 11 13 

200 ARRAY$(2 , 5) = "/" 1065 

210 ARRAY$ (3 , l ) = "l " 
 '. 1065 

220 ARRAY$ (3 , 2) = "2" • • 1068 

230 ARRAY$ (3,3 ) = " 3" •• 1071 

240 ARRAY$ (3,4 ) = "+" '. 1065 

250 ARRAl'$ (3 , 5 ) = "-" •• 1069 

260 ARRAY$(4,l ) = "0" '. 107 0 

270 ARRAY$ (4, 2) = "." '. 107 0 

280 ARRAY$(4 , 3) = "=" • • 1087 

290 ARRAY$(4 ,4) = "EXP" • • 1265 

300 ARRA\'$ (4,5) = "CLR' •• 1246 

310 ' 	 • • 219 

320 ' PR I NT OUT THE DI SPLAY 	 ' . 149 

330 ' 	 • • 221 

340 FOR I 	 = l TO 5 
 '. 973 

350 FOR J = 1 TO 5 	 • • 1007 

360 LOCATE I *5,J • l0,0,7 ' . 1337 

370 PRINT ARRAY$ (I,J ) •• 1370 

380 NEXT J •• 644 

390 NEXT I •• 612 

400 ' 
 • • 219 

410 ' INI TIALIZATION 
 '. 149
• • 221 

430 RNUM = 0 • • 678 

440 ACC = 0 •• 556 

450 DOTFLAG = '* 871 


420 ' 

460 PEN ON 	 '* 602 

470 ON PEN GOSUB 530 	 • • 1203 

480 GOTO 460 	 '* 687 

490 END 	 '* 404 

500 ' 220 

510 ' READ TH E LIGHT PEN AND DETERMINE WHAT CHARACTER I T HAS •• 150 

520 ' 
 • • 222 

530 I = PEN(B ) ' . 746 

540 J = PEN(9) 
 '. 749

550 SOUND 880,4 , 15 , l 	 '* 1106 

560 I = I /5 	 '* 558 

570 J = J / 10 	 •• 605 

580 WHAT$ 	 = ARRAY$ ( I , J) ' . 1349

590 FLAG = 0 	 I 'Ill 645 

600 IF WHAT$ = '+" THEN GOSUB 910 
 '. 1874

610 IF WHATS = "-" THEN GOSU B 910 
 ' . 1877

620 IF WIJ/,T$ = " X" TH EN GOSUB 910 
 '. 1921 

630 IF WHATS = "/ " THEN GOSUB 910 	 •• 1881 

640 IF WHAT$ = "=" THEN GOSUB 1010 
 ' . 19 36 

650 IF WHAT$ = "EXP " THEN GOSU8 910 	 '* 2073 

660 IF WHAT$= "."THEN GOSUB 1240 	 ' * 19 28 

670 IF WHAT$ = "MIN ' THEN GOSUB 1310 	 • • 2109 

680 I F WHAT$ = "MRE " THEN GOSUB 1410 
 ' . 21 11

690 I F WHAT$ = "CLR" THEN GOSUB 1500 	 ' * 2109 

700 MINFLAG = 0 	 ' * 866 

710 I F FLAG = l GOTO 860 
 ' . 1350

720 NUM • 	 ASC(WHATS) •• 1190 

730 NUM = NUM - 48 	 ' * 1008 

740 ' 	 •• 226 

750 ' IF THE CHARACTER IS A NUMBER ADD I T TO RNUM AND DI SPLAY •• 156 

760 ' 	 I * 228 

770 IF NUM < 0 OR NUM > 9 GOTO 86 0 	 ' * 1960 

780 IF DOTFLAG = l GOTO 810 
 '. 1583 

790 RN UM = (R NU M*lO) + NUM •• 1528 


Listing 3 con!ln u ed 
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Circ le 186 on Reader Service card. 

~~"'~ PROfix *IV™ 
<1•0'~" RESTRU CTURE& TRANSFER 

UTILITY 
NEW! Fo r PROFILE®4 PLUS NEW! 

Model 4 - TRSDOS® 6.2 

49.95 
For PROFILE® Ill PLUS ALSO For PROFILE* PLUS 

Mo del 111/4 Model 1111 2 
LOOS or TRSDOS® 1.3 S89.95 

$49.95 
PROiix allows you to reorganize your data base TO MEET TODAY'S EEDS. 
and then moves ALL or SELECTED fields and/or record of exi ting data into 
your new file stru cture. 

·•'FEATURES'·· 
• WORKS WITH HARD DISK OR FLOPPY 
• CRb\I ~ ENl IRHY NlW HLES-selected fields, records 
• PROVIDES ARCHIVI G-hard disk to floppy 
• RE-ARRANGE FIELDS-even across s<>gments 
• DROP OR ADD FIELDS 
• SHORTEN YOUR Fii f -clrop rrnu,Prl expansion rpr·urrb 
• CHA (.;l HHD U G fHS - R/l justify data 
• CHA GE UMBER OF SEGME TS 
• CREATE ORTED FILE-dropdeleted fields 
• LIHRAL I SERTIO -specified fields 
• COMPLETE USE R MA UAL-with examples 

·TO ORDER· 
Pntl S-l9 q~ (Mod<>l 11 1/-l) or ~69 95 (Model llfl 2) 

Plus S.2 SO for Handling and Postage 
Ch ck, M 0 . VISNMC or COD 

(for charge c.-ud. give e'lpiration datl', number) 

-To- BLUE RIDGE SOFTWARE 
230 Ches terfield Rodd 
Lynchburg, VA 24502 

for µJUJllC t.lldl:I) Of 111UI • 111fum1a l1Q1 1 

Call (804) 239·0574 
S1 .00off onpho ne order5 ! 

• 	 . • • Virginia residents add 4% ~a l ~s tax 
Most orders filled with in 24 hours 

• l• llow 2 weeks for checks lo c lear] 
PLEASE SPECIFY VERSIO N 

Profile, TRSDOS are re~ i >tercd trade marks of Ta ndy Corp. 
LOOS is a reyis tered trademark of l ogica l Systems. lnr 

Circ le 145 on Reader Serv ice card. 

Au.t9matic, DeskTop ·Publishing 
with the 

PowerText 

With an HP LaserJet or other 

laser printer and word pro

cessing software, all you need 

[or DeskTop Publishing is the 

new PowerText Format
ter. 

For books, manuals, manu

scripts, te levision scripts, 

screenplays, letters, memos, 

proposals, newsleuers, con

tracts or ads like this, add 1he 

PowerText Formatter w 
your word processor fo r in

house printing. Wri1e wilhoui 

concern for layoui. Publish 

wichout type-seuing. Every

1hing is 101ally automatic. 

Automatic Selec1ion or up 

lo 16 typestyles, Proport ional 

jus tificacion, Text layou t, Page 

ormatter 
layout, Hyphena1ion, Mulli 

column layoui, Table of con

tents, Sorted bibliography, 

Two level index, Footnotes on 

same page, Newsleuer for

ma ts, Boxed 1ex1, Out line num

bering, and much more. 

Works with all of 1he 

popular word processors and 

any ASCII Editor. 

For PC/IV1.S-DOS compu1ers. 

Beaman Porter, Inc. 

417 Halstead Avenue 

Harrison, NY 10528 


(914) 835-31 56 

(800) 431-0007 


In troductory price: $89.95 
plus $5 shipping and handling 
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Next to your Tandy®or 

~ __ .... -

lm -1 

nothing eats a 
· High-quality printers-at 
hard-to-beat prices! 

Now that you have the 
home or office computer you 
wanted, get the printer you 
need. A Tandy printer! 

Tandy printers are designed 
to give you exceptional print 
quality, graphics and high 
performance-all at afford
able prices. Your nearby Radio 
Shack Computer Center has a 
complete line of printers, from 
high-speed dot matrix to 
lett~r-quality daisy wheels. 
There's sure to be one that 
will suit your particular print
ing requirements-and 
budget-to a tee. 

Budget-priced high 
performer 

The DMP 105 (26-1276, 
$199.95) is the low-cost solu
tion for data-processing and 
general-purpose use. The 
DMP 105 features a bidirec
tional head that prints 80 
characters per line at 43 lines 
per minute (10 cpi). Elon
gated and condensed modes 
are also available. Prints up to 
80 characters per second. Par
allel and Color Computer
compatible serial interfaces. 

Triple-mode "personal 
printer" 

The low-cost, versatile 
DMP 130 (26-1280, $349.95) 

features word-processing and 
data-processing, as well as 
dot-addressable graphics 
modes. You can choose from 
four character styles: standard 
or italic cursive, in draft or 
correspondence modes. The 
DMP 130 supports super/ 
subscripts, double-width, 
bold, double-strike and micro
fonts . The bidirectiona1, 1ogic
seeking print head prints 
original, plus two copies on 4" 
to IO" fanfold paper or single 
sheets. Prints up to 100 char
acters per second. Built-in 
tractor. Parallel and Color 
Computer-compatible serial 
interfaces. IBM® PC 
compatible. 



PC-compatible computer, 


Tandy printer. 

Low-cost business printer 

The DMP 430 (26-1277, 
$699.00) is a dot-matrix 
printer with an 18-wire print 
head that delivers superior 
correspondence fonts in a sin
gle pass. Prints 10, 12, or 16.7 
cpi, plus elongated, standard, 
elite and condensed. You can 
also get micro, italic and 
double-high fonts. Prints origi
nal, plus two copies at 180 
characters per second. IBM 
PC compatible. 

Power for business 
Get high speed and high 

performance with our finest 
printer, the DMP 2200 
(26-1279, $1695.00). Efficient, 

fast printing means no long 
and costly delays (or reports. 
Supports elongated, double
high, bold, underline, super/ 
subscripts, italics and 
double-strike modes, plus bit
image graphics. Prints up to 
380 characters per second. 
Features a true pin-driven 
tractor-not sprocket. Prints 
original, plus up to six copies. 
Parallel interface only. IBM 
PC compatible. 

In Business ... 
for Business 

For the best value and se
lection in printers, shop Radio 
Shack. We've got the right 
match for your machine! 

ltad1e lhaeW 

The Technology Store"' 

A DIVISION OF TANDY CORPORATION 

Circle 75 on Reader Service card. 

Send me an RSC-17 Computer Catalog.. - ---· 
I IMall To: Radio Shack, Dept. 87-A-1015 

300 One Tandy Center, Fort Worth, TX 76102 


1 1 
I IName _________ 

I Campany I 
I IAddress _________ 

I City 

Stale _________ 

I IZIP 

-.;ho-. - - - - .111 

Prices apply al Radio Sllack Compu1er Centers and at partlclpa11ng 

stores and dealers. The DMP 430 may require special order. 
IBM/Regislered TM International Business Machines Corp. 



To achieve maximum productivity with 
your Color Computer, you have to make 
It as easy as possible to get lnforma lion 
Into and out of the system. 

This Is why we developed the l'IJL 
family of high-performance 
enhancements for Abl MQOELS of the 
Color Computer. 

The Keyboard • $79.95 
Tfle overwhelming favorite of serious 
Color Computer users worldwide, the 
H\JL·57 keyboard has the smooth, 
oonslst~nt feel and reliability you need 
for maximum speed with mJnlmum 
Input errors. Includes 4 Function Keys 
and sample function key program. 
Installs In just a few minutes with no 
soldering. 

The Numeric Keypad • $89.95 
The NumberJack Is a self-contained, 
cable-connected keypad for heavy-duty 
numt>er-crunchers. Besides the number 
keys, It has all the cursors, symbols 
and math keys, Including autoshlfted 
(one-touch) ADD and MULTl~LY. 
Comes complete with 3-foot cable and 
all necessary connectors for quick and 
easy Installation without soldering. 

The Monitor Adapter · $25.95 
This universal driver works with all 
monochrome monitors, and Is easily 
installed without clips, jumpers or 
soldering (ex.cept In some later COCo 2s 
with soldered-In video chips). Here's 
crisp, clear, flicker-free monitor output 
with all the reliability you've come to 
expect from HJ L Products. 

The Monltcn • $89.95 
The GolCl,Star high-resolution amber 
monitor brings you the monochrome 
dlspl~y that's preferred by most 
computer professionals today. Once 
you've used It you 'll n·ever connect your 
computer to a nt set again. The 12· 
Inch diagonal CRT has an etched non· 
glare faceplate. (Requires adapter sold 
below) 

The BASIC Utlllty • $25.95 
Quick Basic Plus, a high.performance 
programming utility, can be used with 
any color computer that has four func
tion keys. 26 pre-defined BASIC 
statements, 10 user-defined macros at 
a time (you can save as many sets of 
macros as you like), automatic llne
numtierlng, word wrap, global search, 

and Instant screen dump to printer, 
make tllis software the BASIC pro
grammer's dream come true. Comes 
with re-legendable 3-way reference 
chart. Specify disk or cassette. 

The HJL Warranty 
Every HJL prGduct comes with a full, 
one-year warra.nty and the exclusive 
HJL 15-day unconditional guarantee 
(except software). 

Pick a Pair &Save 15% 
Now, tor a limited time, we'll give you 
15% off the price of any two or more 
products sflown here. Just mention 
this ad when you order. 

Call Now, Toll Free 

1-800-828-6968 
In New Yortc 1-800-482-i891 

lntemeUonal calla: 718-235-8358 

PRODUC:T53 

Ordering Information: Specify moo el (Original, F·verelon, or CoCo 2 Mo!!el Number). Payment by 6 .0 .Du cneck, Div. of Touchstone Technology Inc. 
t,laJtereard, or Visa. Credit card customers Include complete card number and 4!.!<Plratlon date. Jlldd $2.00 for 
shipping, 3.50 to Canada; except mooltore feall for shipping oliarges before ordering monitors). New York state 955 Buffalo F.lbad • P.©. Box 24954 
residents add 7% safes taK. Dealer liiqµlrlea Invited · Rochester, New York 14624 

Circle 491 on Reader Sorvlco card. 
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Now! 500 new programs tor the Tandy 1000!

For Your TRS-80 Color Computer
Apple - Atari - Commodore - TRS 80 I, III, 4 & Co/or - IBM PC Jr. - Tandy 1000

New Educational Programs for
Grades K-12 and Adult Self-Studies

32 Programs Now Available on Disk
for TRS Color Computers

syllable adjectives

rd in usually just addLil’.

Eliich has

You nag he able lo
reduce your taxes bq

- income
aueraq ing

inconc
spl IN lng

Mitch’?

E] s islier

'35-

Dm:-sglioblc adjectives that
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rh-/"—"T\

'1 3:114--

Uhirzh has one Sglldzlc?

 i

Interactive Tutorial Programs for Home or Classroom Use
Over 1000 programs tor your selection with 32 now available on disk for the Color

Computer and 500 now available tor the Tandy 1000.
“We're Your Educational

Software Source“
Subject No. oi Programs
Reading Development 256 (4 on disk)
Reading Comprehension 48 (4 on disk)
Mathematics 128
Algebra 16 (16 on disk)
History 32 (4 on disk)
Spelling ' 16
Government 16
Physics 16 (4 on disk)

16 Programs in each
oi the following:

Children's Tales - Carpentry - Electronics
Health Services - Oltice Skills - Statistics
First Aid/Safety - Economics - Business
Accounting - Psychology - MUCH MORE!

Send lor our lroc catalog ol over 1000 Dorsett educa
lional programs lor Atari. TRS 80. Apple, IBM PC Jr.
Commodore, Tandy 1000. etc.

Apple ll, TRS 80 I, ill, & 4, and
Commodore 64 computers require
respective conversion kits (plug-in board
and stereo cassette player), $99.00. Atari
400/600/800/1200 computers require the
Atari cassette recorder and the Dorsett
4001 Educational Master Cartridge.
$9.95. For the IBM PC Jr. a cassette
adapter cable and a good cassette
recorder are required. The Tandy 1000
requires the Dorsett M1001 speaker/PC
board kit. $69.00. and a standard
cassette recorder. A Radio Shack
CCR-81 or CCR-82 is recommended.
CASSETTES: $59.90 tor an album con-
taining a 16-program course (8 cassettes
with 2 programs each); $8.80 tor a
2-program cassette.
DISKS: $14.95 tor a one-program disk;
$26.95 for two disks; $48.95 for four
disks. All disks come in a vinyl album.

Dealer Inquiries Welcome

Dorsett Educational Software leatures:
v Interactive Learning
' User Friendly
~ Multiple Choice and Typed
~ Program Advance with Correct Response
~ Full-time audio narration (Cassette

Programs Only)
' Sell-Paced Study
~ High Resolution Graphics
~ Easy Reading Text

For more lfll0!fTlJlIOl'\. or to order call;

TOLLFREE 1-800-654-3871
IN OKLAHOMA CALL (405) 288-2301

EDORSETT
Educational Systems, Inc.
Box 1226, Norman, OK 73070



Prices Change liliilt!hl 
Every Day. 


Please Call INQUIRIES 

1-800-343-8841 i1¢ij i j $,, 

For Lower Prices 

Sizzling Summer Specials 

Announcing MEGADISK LUS + 


Complete Systems! for the TRS 80 Model l/Ill/IV/4P, Color Computer, IBM-PC & AT, Max/80 
So tware Drivers: LDOS, NEWDOS/80, DOSPLUS, TRSDOS 6.x, CP/M available 

Drive a 5 to 40 Megabyte Hard Bargain Starting at $399. 95 
REMOVEABLE CARTRIDGE Systems Now Available!!! 

MEGAPLEX your Megadisk - 2 to 10 ort Systems 

Prices Start at a LOW $199.95 


Mod.els Ill/ IV 4P 


Call Toll Free Ordering 1-800-343-8841 

$259.95 
Disk Drive Upgrade Kit for 
Model III/IV easy to install 
system-no soldering. 
Complete with controller, 
towers, power supply, 1 
Half High Disk Drive, ca
bles, and easy to follow in 
structions. Second Drive 
$89.95 

High Quality Low
est Price Drive 0, 1, 
2, 3 for the Color 
Computer Starting 
at 5189.95. 

CANADIAN CUSTOMERS PLEASE CALL 514-383-5293 

Software Support Inc. M·c S t Inc Our New Company 
TERMS and CONOITIONS: I ro mar • Service & Returns: It is our policy to repairall se"'ice 
All prices are cash discounted_However. we do 200 relurnswil hin 24-48 hours. Normallysamedayturn
accepl MC. VISA. AMEX & DISCOVER r.redil r.arc1s. G 'l/J Homer Avenue a-round is nccoi:nplishcd. It is necessary to have a 
C.O.D:s are acceoled·No deoosil reouired. ""' ~ S Ashland MA O1781 (R)eturn (M)atenal (A)u thorization to insure 
Purc haseOrders·Coroorate.Government&School , ,f' ,,.~S t speedy service. 
P.q : s .are accepled. Please call lor delails. QV o~~ 1-617-878-9090 1BM, TAVA, COLUMBIA, 5151, COMPAQ, EAGLE, 
Sh1ppmg Costs ;::ire calcula ted per order. ~O TRS/80, HEATH/ZENITH are registered lrademarks 
~:~~~;1~1~1°~111?~~i0Cl< orooucis are maoe wilnin H ours: M o n.-Fr l. I O am 10 5 :30 pm (est) Sal 4 :00 pm al IBM Corp.. Tava Corp., Columbia Computer Corp, 

Key Tronics Corp, Compaq Corp, Eagle Compu1er.
;e~~~~~':..s,;i;i:d~~~ ~~~ice IS avatlahle upon Toll Free Ordering 1-800·343-8841 Tandy Corp. Zeni th Corp, resoectively. 

· 1986 Software Suppon, Inc. All rights reserved. 
Nol responsible .for 1xoograoh1cal errors. · 19A6 M icroSmart. Inc.All rignts reserved.Dealer Inqu ,. r1"es Inv1"ted
Terms and Spec1f1cal1ons may 
change without notice. 
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Prices Change 
inijlj;I E very D ay. 

INQUJRn:s Please Call 

1-800-343-884 1 INVl}ED 
For Lower Prices 

MEGADISK '" HARD DISK DRIVE SYSTEM S 	 TOLL FREE ORDERING 1-800-343-8841 
For the IBM/ PC, T andy 1000. TRS/ 80 Models l / lll / IV/ 4P, Compaq. Tava. PC Workalikes. Color Comp uters. Heath/ Ze nith. Max/ 80 

Complete with I lardware. Cables. Software and Quikfil Installation 

5 Megabytes Interna l Mount IBM/ PC .. ... ... . ·' · . . Wow .... ... .... .. ... ...... ..... ...... .'' .. Start~ n~ a t $229.95 

11 Megabytes Internal Mount IBM/Tandy 1000 . . , .. r NEW . . . . . . . . . . . . . . . . . . ... start ing at 349.95 

449.95 
5 Megabytes Externa l System .... .. . . . . . . . . . . . . . . . DIATE fCE .... sta rting at 

22 Megabytes Internal Mou nt IBMffandy IOOO . IMME. Low PR .... ' ...... stan~ng at 
399.95 

10 Megabytes External System . . . .. . .. . .. . ... . . . . ... . .... . . . .. .... DEL/Vf .... start~n g at 549.95 
20 Megaby te~ External System ._ . . .. -_ · . . . :.... ... .. . ... ... . . . ...... . . . . .. .. .. ... RY it . . . sta rt!n g at 699.95 

Tape Backup System 	- Internal 01 External ( IBM/ PC) . . . . .. . . . . . . . . . . . . . . . . . . . . sta rtin g at 449.95 
IBM/ Hea th - DOS. 1.0. 2.0. 2.1. 3.0. 3. 1 or later DOS Dri ve rs: TRS/ 80- LD OS. T RSDOS 6.x. Newdos/80. Dosplu s. CP/ M. COCO DOS. Max/80 LOOS. OS9 

FULLY WARRANTEED - PA RT S AN D LABOR - CALL TOLL FREE - 1-800-343-8841 

FLOPPY DIS K D RIVES. POWER SU PPLI ES AND CABIN ETS 
Our Disk Drives arc UL approved - O ur FJoppy Drive Cabinets and Power Supplies 

ore Underwriters Laboratory Listed and have passed tJ1e required Federal 

Communications Part t 5 Section B-EMI/RFI tests. 

Wananty on al l disk drives ls one full ycu p•rts • nd labor. W•nanty on n oppy disk 
d rive power supplies ls nvc (5) yc•n. In wa.rnnly or out of warranty 5ervlce Is 24 hour 
turo·a· rounJ un a ll disk drives and power supplies. 

Full Hoight 
IOO- I Single Sided 40 tk BMe .. . .. .. ... .. .. .. .. .. ... .. S99.95 

In Case with Power Supply ........ , ...... , , , . 139.95 

Dual Drives in One Cabinet .•.• •• . . ....••..... . . .. .... 239.95 


100-2 Dual Sided 40 tk Bare . , , .. . . ... .. .... .. .. ............ . . . .. .. , 109.95 

In Case with Power Supply . , . , . . . , .... . , , ... , . .... ..... . ..... 149.95 

Dual Drives in One Cabinet , ... , .... .. ...... .. . . . 259.95 


Half High Drivu 
Single Sided 40 tk Bare ..... ... . . . .. • .. . .. . . .. . . 79.95 
In Case witl1 Power Supply .. .. 11 9.95 
Dual Drives in One Cahinet _... . .. . . .... . . ...•... . ..... .. . _ .. 209.95 
Dual Sldod 40 1k Ba"' . .. . ......... . .. . .... . .. . . .. . .. . .. ..... . 109.9S 
In Cue with Power Supply .... ... ........ ... .. . ..... .. .. . . ... . 149.95 
Dual D r ives in One Cabinet . . ... . . . ..... . .• • . . . . ••. . . .. . ...... 2S9.9S 

Apple/ Franklin D isk DrivC5 
35/40 Track in Case with Cable and Sonwarc , . , .... .. ...... .. . . .. 129.95 

COLOR COMPUTER DISK DRIVE SYl>'TEMS AND ADD IN PRODUCI'S 
40 Track Single Head Drive with Case, Power Supply, Cable Controller, 

Instruction Booklet, Diskettes ...... . .. ...... . .. ...... $189.95 
Above with Dual Drives in One Cabinet . , ... . . ....... , . 269.95 

40 Track Dual Head w ith Case , Power Supply, Cable Controller, 
Instruction Booklet , Diskettes . . . . . . . . . . . . . . . . . . . 229.95 
Above with Dual Dr ives in One Cabinet . . . . . . . . . . . 329.95 

CALL FOR MODEM SPECIALS 
Modem Special 300/1200 ....... $199.95 


*ALL IN-STOOK ITEMS SHIPPED WITHIN 24 HO URS. SAME DAY SHIPPING 
PROVIDED BY REQ.UEST WIHiO UT ANY EXTRA HANDLING CHA RGES. 

TURBO-M™ PC 

FREE-The Wiz™ 

TURN TO PAGES 

130-131 
Trademark of MicroSmart, Inc. 

PR INT ER S 
Dot Matrix 

Citizen . , .. , .. , . . , . , , . . . .. . .. .. .. ... . ....•.... , , , ...... , ..... S C all 
Star Micronics-N.X. Series .. .. . . ... . . . . . . .. .. ...•• , • , . . . . . starting at S299.9S 

Daisy Wheel 
Si lverReed4 40 SO Column 12C PX . . . ....... ... .3 15.95 

550 132 Column 19 C PS . ....... .. .. . .. . 439 .95 
770 132 Col umn 36 C PS .. .. .. .. .. .. .. .. .. .. .. 895 .00 

Olympia IJ2 Column 14 CPS W ITH Fonn and Tractor Feed . . :19Q.95 

P rinlcr Cables .. . . .. . ....... . .. .. ... . . .... .. .... . . .... ....startinv at 9.9S 

Prinrer Paper - Microperf Edge 1000 Sheets ... ....... " ... ..... .... 16.95 


ELECTR ICAL 
Surge protectors-Line Filter-6 Outlets with Switch . ... .... . .......•••. ,, . . .... S29.95 
Uninlcrruplable Power Supplies . . . . . .. _ . . . .. .. . .. . ... ... 399.95 

Diskeues in JO Pack . . .....M.i_s_cE.LL.A N_E()U.s ... . .. ... . . . • ... ... from $7 .95 

Two print switches ..... . . . . . . . . . .. ... . . .•• •.. . . . . from 49.95 
Disk Drive Cables . , , , . , , ... , ....... .. . . , , .. . , , , . , . ..... ..... . from 16.00 
Maintenance Cle::rning Kits . . . . . . . . • . . . . . . . . . • . . . . . . . • • • . . . . . . . . . . . . . 12 .00 
Parallel Printer Buffers SK . . . ....... ... ... . .. .. ..... . ... . 149.95 

Floppy D isk D rive Cables 
I Drive . . . . . . . . . . . . . . . . . . .. . . . .. . . . .. .. , , ... . . .. 16.00 
2 Drives .. . . .. ... .... . .. . . .. . . . .... .. ...... ... . .......... ... ....... 18.95 
Heath/Zenith 2 Drive Cables - Shielded . , ... .. ..... .. ..... . , , ... , ... . 24.95 

Software Support Inc. MicroSmart Inc. Our Ne Company 
TE RMS an d CON DITION S : Serv ice& Returns· It 1s our po licy lo repair all service 
All orices are cash d isc:ounl P.<1 However. we do 200 Homer Avenue rnturns wilh in 24·d8 nours Normally sa me day !urn· 
accept MC. VISA. AMEX & DISCOVER credit cards e.'-tJ 

a-rnund is acr.omphshP.Cl It Is necessary to have a Ashland, MA 01721C.0 .0 .'s are accepted·No deposil required. fRlelurn (M)aterial fA}ulhurirnl ion lo insureu~ '\ss 
speedy service. 

IBM. TAVA, COLUMBIA. 5 15!. COMPAQ, EAGLE . 


~.'87~~~~ ~~~;~~~~~'Wc~~·gfif';;rn:J1e~~1t1~ School Op.Pp~ 1-617-872 -9090 
.,.Sh1ppmg Costs are ca lcu lalcd per order. TRS/80. HEATH/Z ENITH are regisleredtradernarks Please ca ll !o r tolat 	 Hours: Mon.-Fn. 10 om lo 5:30 pm (est) Sal 4:00 pm of IBM Corp.. Tava Coro~ Columbia Comouter Coro. Shipments al all ln-sloek products are made within Key Tronics Corp, Compaq Coro. Eaqle Compuler. 24 hours. Scm1e day SP.rv1ce Is available upon Toll Free Ordering 1-800-343·8841 Tandy Corp, Zenit h Corp, rc5pectively. requesl - no addt:d t:osl. 


Nol responsible for typographical e rrors. 
 1986 Software Support, Inc. All nghts 1eservecJ 
Tcrms and Speci fica tions may 1986 M1cr0Smart, Inc. All rights reservedDealer Inquiries Invited 

TURBO M • of M 1croSmar1 IOc. change withoul notice. 
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Circle 101 on Reader Service card. 

MEMORY MINDER 

Memory Minder is the most comprehensive disk 
diagnostic program available for microcomputers. 
It quickly and easily checks the vital operating 
parameters on your floppy drives, including spin
dle speed, head alignment, read sensitivity and 
others. Early detection and correction of possible 
problems prevents loss of valuable data. 

Begin with the Quick Test, which analyzes six of 
the most important parameters in less than one 
minute; then proceed if necessary to one of the 
more in-depth tests. 

A technician can use Memory Minder to align the 
drives without the use of an oscilloscope. The 
users manual helps interpret the screen graphics 
for each test, and where adjustment is possible, 
provides general guidelines for adjustment of the 
drive. No special tools required! 

Model III/ 4 
(48 tpi Single Side) . . . . . . . . . . . . . . . . . . . . . . . $ 79 
(48 or 96 tpi Double Side) .. .. . .. . .. . .. . $ 89 
(Combo 48 and 96 tpi Double Side) . . . $129 

Model 1000 & IBM Compatibles . .. . . . $ 99 

Color Computer 
(Single Side) .... .. . ..... .. ....... .......... $ 59 

(Double Side) . . ..... . . . .. . .. . . .. . . . . .. . ... $ 75 


(Add $4 for shipping.) 

HARD DRIVE FOR TANDY 1000 

Give your Tandy 1000 the hard drive advantage
increased disk access speeds and a vast amount of 
storage-with our 10 MByte hard drive. The drive 
fits in the second floppy drive position in the 
Tandy 1000, and because it is low power, it does 
not strain the system's power supply. The com
plete system consists of a low power hard drive, 
controller, cables, and easy-to-follow installation 
instructions. The system will boot from the hard 
drive after installation. 

10 MByte Hard Drive for 
Tandy 1000 .. .. .. ... .. ...... ..... .... .. .. . $495 

(Add $7 for shipping.) 

We accept VISA, Mastercard, and prepay
ment. Or we can ship COD for cash or 
certified check. We ship via UPS ground 
within the continental US. Blue Label and 
international orders extra. 

cl/A

J & M SYSTEMS , LTD. 

15100-A Central SE
Replacement Alignment diskettes available from 

A lbuquerque, NM 87123
$33. 

(505) 292-4182 



Circle 124 on Reader Servlco card. 
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CALL 

1-800-248-3823 
LIST OUR 


PRICE PRICE 


LIST OUR 
COLOR COMPUTERS PRICE PRICE 

26-3127 64K Extended Color Computer 2 $199.95 
26-3131 Thinline Disk Drive 0 for Color Computer 299. 95 
26-3018 Extended Basic Kit . . . . . . . . . . . . 39.95 
26-3030 OS-9 With Editor Assembler . . . . . 69.95 
26-3012 Deluxe Joystick . . . . . . . . . . . . . . . 29.95 
26-1208 CCR-81 Recorder . . . . . . . . . . . . . 59.95 
30001170 VIP Integrated Library . . . . . . . . . 149.95 
30001110 VIP Writer . . . . . . . . . . . . . .. .. . 69.95. 
30001210 Telewriter 64 Tape . . . . . . . . . . . 49.95 
30001220 Telewriter 64 Disk . . . . . . . . . . . . 59.95 
3000911 O Botek Interface . ... . ........ .. ... . . . 

$169.00 
240.00 
36.00 
59.50 
25.00 
50.00 

139.00 
59.00 
42.00 
49.00 
59.00 

TANDY 3000 
25-4001Tandy3000 One Disk 512K .... . $2599.00 $1900.00 
25-4010 Tandy 3000 One Disk & 20 Meg HD 512K 3599.00 2600.00 
25-4030 512K to 2 Meg Expansion Board 499.00 395.00 
25-4033 Math Co-Processor for 3000 . . . . . 399.95 339.00 
25-4050 1 .2 Meg Disk Drive Kit for 3000 . . 299.95 255.00 
25-4062 20 Meg Hard Disk Kit . . . . . . . . . . 799.00 679.00 
25-4101 MS-DOS 3.1 /Basic/DeskMate . . . . 99.95 85.00 

TANDY 100, 200, 600 
26-3901 Tandy 600 Port Comp 32K 3'12 DD $1599.00 $1195.00 
26-3904 Basic Rom for Tandy 600 . . . . . . . 129.95 110.00 
26-3910 92K RAM Upgrade for Tandy 600 . 399.95 340.00 
26-3860 Tandy 200 Port Comp 24K . . . . . . 799.00 650.00 
26-3866 24K RAM Memory Exp Chip for 200 199.95 170.00 
26-3802 Tandy 100 Port Comp 24K . . . . . . 499.00 425.00 
26-3816 BK RAM Upgrade for Tandy 100 . . 49.95 42.00 
26-3808 Port 3 '12 Disk Drive for T100 T200 _ 199.95 169.00 
26-3815 Portable Disk Case . . . . . . . . . . . . 24.95 21 .00 
26-3805 Acoustic Coupler ___ ..... _. _ . . _ 39.95 34.00 
26-1409 Printer Cable .......... _.. _. . 14.95 12. 70 
26-1410 Modem Cable ....... . .. . . . _. . 19.95 17.00 

MODEL4D 
26-1070 Model 4D 64K 2 FD w/DeskMate .$1199.00 
26-1122 64K Memory Expansion ... ____ . 69.95 
26-1123 Model 3 to Model 4 Upgrade Kit . . 399.00 
26-1134 Model 4 HD Kit for 15 Meg . _. __ . 79.95 
26-1530 Multiplan Model 4 . . . . . . . . . . . . . 199.00 
26-1595 Super Scripsit Model 4 . . . . . . . . . 199.95 
26-1608 OeskMate for Model 4 . . . . . . . . . . 195.00 
26-1635 Profile 4 Model 4 . . . . . . . . . . . . . . 249.95 
26-2216 CP/M Plus Model 4 . . . . . . . . . . . . 149.00 
26-2231 Double Duty Utility _. . ... . . _. . . . 69.95 

$895.00 
6500 

385.00 
67.95 

169.00 
169.00 
175.00 
200.00 
127.00 
58.00 

MODEL 6000 COMPUTERS 
26-6021 Model 6000 512K 2 FD Comp . . . $4499.00 $2125.00 
26-6022 Model 6000 512K 1 FD 15 Meg HD . 5499.00 2975.00 
26-6019 Model 6000 256K Memory Kit .. .. 199.95 185.00 
26-6052 DT-100 Data Terminal . . . . . . . . . . 795.00 600.00 
26-1245 1 O Meg Disk Cartridge System . . . 2195.00 1750.00 
26-6018 6000 Interface Kit for 26-1245 . . . . 119.95 102.00 
25-3022 10001120013000/lntertace Kit for 26· 1245 199.95 160.00 
26-4171 35 Meg Hard Drive Primary . . . . . . 2995.00 2545.00 
26-4172 35 Meg Hard Drive Secondary __ . 2695.00 1895.00 
26-4173 70 Meg Hard Drive Primary . . ___ . 4295.00 3350.00 
26-4157 Installation Kit for Primary HD . . . . 349.00 295.00 

RADIO SHACK PRINTERS-
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 Triple Mode Printer 349.95 285.00 
26-1268 CGP-220 Color Ink.Jet Printer 699.00 595.00 
26-2830 PC-695 8-Color Digital Plotter .... 799.00 680.00 
26-1277 DMP-430 24 Wire Matrix Printer .. 899.00 635.00 
26-1270 DWP-510 43 cps Daisy Wheel .. . 1495.00 1225.00 
26-1274 DMP-2100P 24 Dot Matrix Printer . 1495.00 1195.00 
26-1279 DMP-2200 HiSpeed Matrix Printer . 1695.00 1440.00 
26-1269 PT-64 Printer Controller ... . . .... 249.95 210.00 
26-1498 SW-302 Printer Switch .. .. . .. .. 119.95 100.00 
26-1447 Bi-Directional Tractor for DWP 51 O 219.95 186.95 

TANDY 1200 
25-3000 Tandy 1200 One FD & 10 Meg HD . $1999.95 $1525.00 
25-3001 Tandy 1200 Two FD 256K . . . .. . 1499.00 1200.00 
25-3044 Graphics Master .. . . .... . ... . . 695.95 540.00 
25-3061 Captain Multifunction Board 599.95 475.00 
25-3020 TCS-100 Tape Cartridge System 1999.00 1555.00 
25-3021 TCS-100 Interface Kit 1000/1200 . 149.95 120.00 
25-3130 MSDOS/BASIC ...... . .. .. .... 89 .95 76.50 

TANDY 1000 
25-1000 Model 1000 128K 1 FD & DeskMate $ 999.95 $ 705.00 
25-1001 Model 1000 256K 1 FD 1 O Meg HD 1999.00 1475.00 
25-1003 300-Baud Modem Board 100011200 149.95 125.00 
25-1005 Disk Drive Expansion 1 ooo .. . ... 199.95 170.00 
25-1014 RS-232C Plus Interface 100011200 99.95 85.00 
25-1013 1200-Baud Modem Board 1000/1200 299.95 230.00 
25-1025 1 o Meg Hard Disk Drive . . . . . . . . 699.95 559.00 
25-1007 Hard Disk Control Board .... . ... 299.95 255.00 
30051030 PJB Multifunction Board 51 2K .. . ...... 310.00 

MONITORS AND DISPLAY ADAPTERS 
25-1020 VM-4 Monochrome Monitor $149.95 $125.00 
26-511 1 VM-1 Monochrome Monitor 199.95 165.00 
25-3010 VM-3 Green Monitor 219.95 185.00 
25-1 021 CM-4 Color Monitor 299.95 225.00 
25-1022 CM-1 oColor Monitor 459.95 380.00 
26-5112 CM-1 Color Monitor 599.95 475.00 
25-3043 Graphics Display Adapter 299.00 185.00 
25-3046 Deluxe Text Display Adapter 249.95 199.00 
26-3047 Deluxe Graphics Display Adapter 499.95 295.00 

EPSON PRINTERS 
20001015 Homewriter 1 o . ..... . . . . . . . . . $295.00 $215.00 
20001025 LX-80 Dot Matrix Printer ...•... 329.00 250.00 
20001035 FX-85 Dot Matrix Printer .. ..... 549.00 385.00 
20001050 Hl-80 4 Pin Plotter . . . . . . . . . . . 599.00 390.00 
20002010 RX-100 Dot Matrix Printer 499.00 400.00 
20002030 FX-286 Dot Matrix Printer . : : : : : 799.00 550.00 
20003020 LQ-800 24 Pin Head Dot Matrix . 799.00 565.00 
20003030 LQ-1000 24 Pin Head Dot Matrix . 995.00 695.00 
10081010 DX-10 Daisy Wheel Printer ..... 299.00 255.00 
10081020 DX-20 Daisy Wheel Printer . . ... 459.00 390.00 
10081030 DX-35 Daisy Wheel Printer ..... 899.00 765.00 

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

CALL 1·517·625-4161 
All prices and offers may be changed or withdrawn without notice. Advertised FOR ORDERS ONLY C LL 1-800-248-3823pnces are cashprices._ C.O.D. accepted ($10.00 charge per carton on C.O.D. 
Call for further C.O.D. 1nforma1ion.) M.C., Visa, add 2%. AX,add 3%. All non Monday-Friday 9-5, Saturday 9-3 ~efecbve items returned will be subject to 10% restocking fee. Defeciive 
items require return merchandise authorization. Call for RM.A Number 
before returning. Delivery is subject to product availability. 1211 S. 1118111 ST. PERRY. RllUH. 118872 



Check Out Our Systems  High QUALITY TURBO motherboard at the LOWEST prices. 
Our hard drive systems have EXTRA megabytes of FREE storage  CALL 

(more megabytes for less megabucks) 
Our monitors are high resolution TTL  They even have their own tilt and swivel base FREE 

Powered by a heavy duty power supply, and offering TRUE  8Mhz turbo speed 
ONE FULL YEAR WARRANTY 

COMPARE OUR SYSTEMS  TURBO Mis the COMP TIT/ON 
SYSTEM A 

FLOPPY SYSTEM 

$799.95 
SYSTEM 22 

HARD DRIVE SYSTEM 
22 MEGABYTE SYSTEM 

$1,299.95 

TURBO M PC COMPLETE SYSTEM 
Dual Speed CPU - 4 .77 AND 8 MhzTURBO 

IBM COMPATIBLE 
640 K memory 
8 slot mothe rboa rd 
150 Wa!t Power Supply 
Monochrome TTL Card 
Monochrome Display HigfJ Res . 
Tilt and Swivel Base Mon i tor 
Serial port (2nd port opt.) 
360K Floppy Drive 

1 parallel port 
Clock c alendar 
Game Port 
Keyboard 5151 style 
Ram spoo ler 
Printer spooler 

Toll Free Orderin 1-800-343-8841 
TURBO MIAT-COMPLETESYSTEMS STARTING AT $1, 795.95!!! 

TURBO· M M olherboad 
Dual $peed 

$199 .95 
150 Wan 
Powe< Supply 

$79.95 

===- ONE FULL YEAR WARRANTY 
Comes Complete with 80286 processor 
6 and 8 Mhz Switch Selectable 
8 Slot Motherboard 
192 Watt Power Supply 
1.2 Megabyte Floppy Drive 
1 Full Megabyte of Memory on Motherboard 
2 Parallel Ports  2 Serial Po rt s 
Cloc k Calendar 
Hercules Compatible Monochrome Card 
Monochrome Display-High Reso lution 
Tilt and Swivel Base 

f /;'·:C:!:.':.'::::;:;:;:::.·· :\ •:_ AT Keyboard 

ADD·IN BOARDS TO HELP YOU BUILD YOUR SYSTEM 
M onochro me Graphics Floppy 1/ 0 Card W1 n c hes1e1 H a1t1 10 M1·qabyic- .md 20 Mcqi!hy1,. Ot1 vt"!S Color G roph1cs 

Ca1d wi t h Conrrols Tw o F1tmnv Duve Cuntruller ComplclL' Sy!..l"m C J rd w11tl 
Prm1er Pcm Drives. Senat Po11 Onv~ Con!fOU{" r C.:tDl(>.S Prm1e1 Poll 

Parallel Port C lock .m r1 ~~sy to l ullm•• 
C alcnd31 Game Port •fl!'t l luCl•On") 

$79.95 $99 .95 $134.95 $ 3 4 9.95 - $449.95 $94.95 
M v!h Func1ion Cara wrtn s 1~1 c o mmmt>le M onoch1ome M on11o r r iccgx,~~I~~?ird 

PC DOS J 1 Fhp To p C<lOmP.1 
soace ror JBt:l K ul ~evlJOdrd with Separate w11fi,iJ$1!.~e~3B~~~on w ith Soc1:1ke1 

Memory. Se r1al Port. Cursor and Four Ouv~s 
Parallel Po rt Cloch Numbe1 i-1ads 

C ;ttendar. Game Po n 

$79 .95 $89 .95 $159 .95 $39.95 $80.00 $49 .95 

M EGADISK™HARD DRIVES 
Our Hard Drive Systems Are Compatible With 

IBM PC and AT, HEATH/ZENITH , COMPAQ, COLUMBIA, PC CLONES, TAVA, EAGLE 
TRS/80 Models I I Ill I IV I 4D I 4P I MAX 80 I COLOR COMPUTER, Ta ndy 1000 

System~ come complete with drive. cont roller. cables. Systems come complete with one free softwa1e driverfor TRSDOS 6. 
hardware and easy lo follow instructions. LDOS 5.1.x. DOSPLUS 3.4/ 4. or NEWDOS 80.C P/M is available 

5 megabytes . . . . 0~ . . .. starts at 5229.95 5 megabytes . . .. . .. $399.95 
11 megabytes . l".,. C . . .. starts at $349.95 1o megabytes . $ 549.95 
22 megabytes . <-. 1 

. . . . . . • starts at $449.95 20 megabytes .. TRS/ BO · s 699.95 

REMOVABLE MEDIA SPECIAL 10mb + 5mb removable .. . . 949.95 
20mb+ 5mb removable 1199 95

5 Megabyte Ca~~~i.~tard Drive Now 5 megF1byte removable : . . . . . . . . . . : : . 499:95 

Warranty Information: TURBO·M systems come wi l h a full year warrant y tor parts and labor. 
TU RBO·M system s are gua1an leed to run all programs such as LOTU S. SYMPHONY, AUTOCAD. 
FLIGHT SIMULATOR. DBASE. MICROGRAF X. WORDSTAR. LEADING EDGE W!P ABASE. 
MEGADISK hard drives are fully warranteed for parts and labor. 

Software Support Inc. MicroSmart Inc. o ur New c ompany 
TERMS end CONDITIONS' 
All prn: c-s are c ash d•s<::oun led Ho w e11er. we do r:: '/J 200 H om er Aven ue 
acc•o! MC. v1S A. AM Ex • n 1sr.ovER c1ed11 ca1ds a N<-- 5 A hland MA 017" 1 
c oo Si\lt!aC( t'Ol t'tl N o deoo5'•1 required oU r t:S s ' .. 
Pu<chaseO<d<,.s·Co•oooal e. Gove•nmenl& School 0 ofl<- 1 617 872 9090 
~.e~.~~c~~~~P~~~ :a11~~~:1 ~~ 1 ~~~r :,~~111 5 "' Hours Mon ·Fri- 10 am ~o 5 30 •pm (P.Sll Sal 4:00 pm 

~:;~~:;,~.~ 11~1°; 111 ?~~\('Ck D<oduC\3 ••• made w•lh,n Toll Free Ordering 1-800-343 ·884 1 
2 4 hours Same day :,nrv1c:~ •S 3v31lable upo n D I • • • 
~~u.~~,,;;n~~~~:~;,~~~;~,.Dh•cal en o•s ea er Inq uInes Inv1ted 
Tprrn ~ <t ntJ Soec 1!1cttt• on s mav 
c hange ~·•ho ur nol•C.C Reader Service-Call 1 ·800·343·8841 

SPrv i<:e & Re1u r 11~ 11 isour polic y l o repa ir ell service 
re turns w1lh1n 2 4 48 hour!; N 0tmalivsa.,,eday lurn· 
a rourid is a<:eompltshed 11 is neceos~ry 10 h ~vP. a 
IR)P.turn C M 1a 1~11~I 1A1ulh orrz al1011 10 msure 
SDPP<'ly SP.l"J1Ce 
IBM TA VA COL UMBIA. ~1 51 . CO MPAQ, EAGLE. 
TRS/80. Hf AT H /ZENI TI I are 'e<}•Sle:ed t rademarks 
of IBM Co ro . TAvil Co1p .C".l lumb1aCompul itr Corp. 

~;~~r~~;~ ~~~i;C.~r~3~e~~·,~:P:P. <:omou1er. 
• 1981) Soltware Suppon 1nr All t1Q nlS reservtt rl 
~ 1QAI) M 1r:ro!'l111ari lnr.ft lf fltJh ts 1 c ~erve<1 
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COMPARE OUR SYSTEMS 
- TURBO Mis the 
COMPETITION 
TURBO M PC COMPLETE 
SYSTEM 
Dual Speed CPU 
- 4. 77 AND 8Mhz TURBO 
IBM COMPATIBLE 

SYSTEM A 
FLOPPY SYSTE r1 

$799.95 
SYSTEM 22 

HARD DRIVE SYSTEM 
22 MEGABYTE SYSTEM 

$1,299.95 

640 K memory 
8 slot motherboard 
150 Watt Power Supply 
Monochrome TTL Card 
Monochrome Display High Res. 
Tilt and Swivel Base Monitor 
Serial port (2nd port op t.) 
360K Floppy Drive 

1 parallel port 
Clock calendar 
Game Port 
Keyboard 5151 style 
Ram spooler 

A Norton Utilities sytle program, but even more. 
~ Norton Utili ties Peter Norton. 

Toll Free Orderin 1-800-343-884 

Software Support Inc. MicroSmart Inc. 
!~~~~;~,~~~.~~ 1 , !~~~~~d Howcvc' we do vJ 200 Homer Avenu e 
accopl M C, VI SA. AM EXg D l ~COVE R oed,1 Ca •dS , 1<2 "'~ss ·. Ashland MA 01781 
CODs ;u eaCC'P OIN INodeoos11reowreo ovr E. ' 
Pu•<h•>• O•or.,>·Co•oo•ale. Goveonmen1 6 School oO~ 1-617-872-909 0 
~~~.~~c~~~~D~~~!a'16~;;, ~~l~~~,o~~~~ils. ~ Hours Mon -Fr1 10 3m to 5.:JO pm fP.S I) S~l 4 00 om 
PIPa.s r• t"' :l ll lor IOl :l l 
St110111e111 ~ o f all 1n·sloc;k tJrudu<.: ls ttre m ;nJe wittnn 
2 4 hour!i Si'lm e day SP. ""•""-~ is nva 11ab1 e uoon 
reQuesl - no :-idclPd co~t 
N o l rP c;oons1blq to r tyoo9raph1c al erro rs 
Tp1ms a no S nPc 1hr: ;111 on !> may 
c hariQe wtlhou f no l1r: c 

Toll Free Ordering 1-800-343 -8841 

Dealer Inquiries Invited 
Reader Service-Call 1-800-343-8841 

Our New Company 
Servic~ g Relurn5'. II is our ool1cy to re oe ir ell service 
rP!u rns w rl h1n 2.1 -48 hours N orma liy same dav turn. 
3.ro und is ac:comphshed If is ner:es~l')I 10 navA a 
1RJPl11m 1M1a1A11al 1A1ulhori1a11on lo msu 1 ~ 

SlJf~f!flY ~ ·· 1 v1ce 
IBM JAVA. COLUMBIA. ~ 151 . COMPAQ. EAGLE. 
T RS/ 130. H EAT H/Z(NIT• I are registered lr ademn~s 
of IBM Corn . T:twl Corp . (;l)lumb~a Compu l ~ r Corp 

~;~;_;~;.;~ ~~:itflc~~,ri~~e~~~;-,~=p:~ comn111P.r 
• 198t> $ rJ flwa1,,. Suooon. lnr All rion1s resP.rve'1 
• l q,,f) M ir ro Smarl lnr,;Hf rnir ir!> re :.erve<J 
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H0:w to Use BO Micro Pr<:>gram List'.ings. 

Basic program listings in 80 Micro include a 
checksum value at the end of each line. This 
value ls the sum of the ASCI! values ofall char
acters and spaces In the line. excluding re
marks. With our Checksum program. you can 
use these values to test the accuracy of your 
typing after you copy the listings from the 
magazine. 

To check your typing. follow these steps: 
•Type In the program exactly as listed. omll
tlng the Indentations where program lines 
continue to a second or third magazine line. 
the · • characters. and checksum values. 
Checksum Ignores all comments marked with 
an apostrophe. so type them in or leave them 
out. as you wish. 
•Save the program in AsCII format with the 
command SAVE..filr.spec...A. 
• Load and run Checksum (see the Program 
Listing). It gives you the option of sending the 
line numbers and checksum values lo the 
printer or screen. Enter P for printer. S for 
screen. When prtnting to the screen, Check
sum lists 14 lines and then waits for you to 
press the enter key. 
•Compare the displayed line numbers and 
checksum values with the checksums shown 
In the lls llng. The program asks you If you 
want to reload the original program. Enter Y 
for yes. Finally. find and correct errors In lines 
having checksum values that don't match. 

-Beverly Woodbury 
Technical Editor 

Program Ltsting. Checksum. 

10 'CHECKSUM/BAS by Beve Woodbury 8/7/86 	 97'.20 ' Enhancements by Henry Herrdegen, Arthur Wnlkcr , Al Arena 98 
30 CLEAR 1000:CLS:PRJ NT@l40, "VERIFY CHECKSUMS ON PROGRAM" 3715 
40 ON ERROR COTO 410 1241 
50 PRINT:PRINT:INPUT "Bnter name of File to veri(y " ;FS 4280 

'.'. 
60 PRINT :PRINT :PRINT "List Check sums to:" 	 3236'.70 PRINT TAB( 20) ' <P> rintcr':PRINT TAB(20) "<S>creen " 363i 
80 PRINT:PRINT:PRINT TAB(30);'? "; .. 2151 
90 K$; INKEY$ .. 729 
100 IF K$;"p" OR K$ ; "p" OR KS; "S" OR KS• "s" THEN 11 0 ELSE 90 3356'.110 PRINT KS:IF KS;•p• OR K$;"p" THEN LP=l I* 2481 
120 OPEN 'I" 1 1 1 F$ .. 901 
130 IF EOF(l) TllEN CLOSE:COTO 370 2001 
140 LINE INPUTfl ,L$:L=VAL(LEFT$ (L$,6)) 2278 
150 IF 7.=2 AND L; 0 THEN 130 ELSE Z•2 '* 2095 
160 A;VARP'fR(LS) :GOSUB 300:Q;PEEK(A) ' 224] 
170 LS;PEEK(A+l):MS=PEEK(A+2) :A;MS*256+LS:COSUB 30 0 3112 
180 IF INSTR(LS,''") THEN GOSUB 310 . 990 
190 IP RICHT$(L$,l) =" " THEN IQ=Q:COSUB 330 2513 
200 FOR K=l TO Q:P•PEEK(A) :CS=CS+P:A=A+l:NEX'r K '.'. 2939 
210 IF CS;0 THEN 130 1128 
220 IF CS <l000001 THEN 0$="-' 1532 
230 IF CS <l0 000 THEN D$="- " 1484 
240 IF CS <l000 THEN 0$="- " .. !469 
250 IF CS <lOO THEN 0$;" - '* 1454 
260 IF LP=l THEN LPRINT "Line"iL;D$; CS,:CS;O:GOTO 130 .. 3376 . 
270 PRINT "Line";L;D$;CS:CS=0:X=X+l 2205'.280 	 IF X=l4 THEN X=0:PRINT TAB(39) "Press <ENTER> t o continue.• 

El,SE 130 4933" 290 K$;INKEY$:JF K$<)CHR$(1J) THEN 290 ELSE 130 2714 
390 IF A>32767 1'HEN A=(655361-A)*-l:RETURN:ELSE RETURN .. 3269 
310 I=INSTR(LS,"'") :IQ;J-1 '* 944 
320 IF LEN(L$)=1NSTR(LS,"'") THt:N RE1'URN 1463..330 FOR l=IQ TO l STEP -1 	 1483..340 C;ASC(MID$(L$,I,l)) 	 1264..350 JF C<33 THEN NEXT I 1379 
) 60 RL$;LEFT$(L$,T):O=LEN(RLS) :RETURN 2321 
370 PRINT:PRHIT"CHBCKSUM/BAS now in Memory" 3246 
380 	 PRINT •oo you want to reload the PROGRAM that you are workin 

9 on? (Y/ N) 6161 
390 Q$=INKEY $:IF QS• "Y" OR QS="y" THEN CLS:LOAD ~ $ 3023 
400 TF QS;"N" OR QS="n' THEN END ELSE COTO 390 2704 
410 l'R!NT "F i le not found ••• Plea se try again.":PRINT:RESUME · 5o · 4827'.'. 

End 
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Circle 18 on Reader Service card. 

From Computer Plus to YOU .•. 

PLUS after PLUS after PLUS 

Tandy 200 24K S649 
Tandy 600 32K S1269 
Tandy 102 32K S395 

DMP-130 $269 

Color Computer 3 
w/128K Ext. Basic S169 

Tandy 1000 EX $569.00 
Tandy 1000 SX $839.00 

DMP-105 S160 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS 
Tandy 1000 EX 1 Drive 256K 
Tandy 1000 SX 2 Drive 384K 
Tandy 3000 HL 1 Drive 512K 
Tandy 3000 1 Drive 512K 
Tandy HD 40 Meg. 640K 
Model IVD 64K with Deskmate 
PRINTERS 

569.00 
839.00 

1229.00 
1759.00 
3179.00 
869.00 

Radio Shack DMP-130 100 CPS 269.00 
Radio Shack DMP-430 180 CPS 559.00 
Radio Shack DWP-230 DalsyWheel359.00 
Sliver Reed EXP-550P Daisy Wheel339.00 
Siar LV-1210 120 CPS 199.00 
Star NX-10 120 CPS 279.00 
Star SG-15 120 CPS 410.00 
Panasonic P-1080 100 CPS 229.00 
Panasonic P-1091 120 CPS 259.00 
Panasonic P-1092 180 CPS 339.00 
Okidata 292 200 CPS 529.00 
Okldata 192 + 200 CPS 375.00 
Okldata 182 120 CPS 225.00 
Epson LX-80 100 CPS 275.00 
Epson FX-85 160 CPS 419.00 

TANDY 1000 ACCESSORIES 
Tandy 1000 Disk Drive Kil 135.00 
Tandy 1000 EX External Drive 199.00 
Tandy 1000 20 Meg. Hard Card 659.00 
256K Memory Plus Expansion Brd.155.00 
128K Memory Plus Expansion Adp.110.00 
PBJ Multi-Function Board (512KJ 229.00 
PBJ Mini 110 (RS-232. Clock, Par.) 110.00 
126K Ram Upgrade Kil (NEC) 78.00 
256K Ram Upgrade (for 1000SX) 69.00 
Summa RS-232 Serial Mouse 99.00 
1200 Baud Modem Board 179.00 
Plus 300 Baud Modem Board 85.00 
Plus RS-232 Serial Board 69.00 
Digi-Mouse/Clock Board 89.00 
TANDY MONITORS 
Tandy VM-4 Green Monitor 99.00 
Tandy CM-10 RGB Color Monitor 379.00 
Tandy CM-5 RGB Color Monitor 249.00 
Tandy VM-3 TIL Green Monitor 179.00 
Tandy CM-8 Analog Color Monitor249.00 
Tandy 1200 Deluxe Display Adapt. 299.00 
Tandy 1200 Dual Display Adapt. 210.00 

**COMPUTER PLUS SPECIALS** 
The PBJ MFB-1000 Multi-Function Board 
with 512 Ram. DMA, RS-232 Serial Port. 
Clock Calendar with Battery Backup, 
and Ram Disk Software.............229.00 

The PBJ XRAM Expanded Memory 
Board with 256K Ram , Upgradable to 
2 Megabytes of Additional Memory, 
EMS Compatable, with Ram Disk 
Software ... ... ....... .. .... ... ...... ..... .... ..249.00 

Tandy 1000 20 Megabyte Internal Hard 
Drive Kit with Controller, Cables and 
Mounting Hardware.. ... ..............499.00 

Tandy 1000 20 Megabyte External Hard 
Drive with Controller, Cables, Case and 
Power Supp ly.. ............................649.00 

**FREE SOFTWARE BONUS** 
Order the PBJ MFB-1000 with 512K or the 
PBJ XRAM Board and receive the 
Leading Edge Word Processor and THE 
TWIN-Spreadsheet, Graphics, and File 
Manager Software a $99.00 Value at 
NO CHARGE!! 

CALL TOLL FREE 
1-800-343-8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

II [ii) 

P.O. Box 1094 
480 King Street 
Littleton, MA 01460 

us 
SINCE 1973 

IN MASSACHUSETTS CALL <617) 486-31 9 3 

TRS-80 is a registered trademark of Tandy Corp. 



Circle 449 on Reader Service card. 

_.II PROFESSIONAL .._ 
~ s ERIE s~ 

Gold li!Al1tkln"' •••••.•••••••••.••••••• ••.••• •••$159-95 

Enllllleed GOid E$llell)'." ........... ... .... .. ..$!911Jl5 


~..~~.:: ::: : : ·: : :::::: :::::::::= 

Basketball Anelysls™ - $99.95; Wilh win/loss 
power ratings, $149.95 

PC-3 Portable Computer (4k) - Choice of Thor
oughbred/Greyhound/Trotter Gold Editionn• soft· 
ware on a hand-held computer. $249.95 

Model 100 Portable Computer (32k) - Choice of 
Thoroughbred/Greyhound/Trotter Gold Edition™ 
software on a lap-top computer. $649.95 

f 
Professor Picks Football™ 
$99.95; With win/ loss power ratings, 
$149.95; Professional Series with 
"built in" schedules, last four game 
analysis for entire season, " single en
try" setup, expanded results section 
and more, $199.95 

Bookie Buster™ Football Analysls - A 10-year 
statistical database highlights this analysis. In
dividual games are evaluated using up to 21 
separate criteria with even more room for "user 
generated" systems. Includes complete data 
through 1985 season. $149.95 

Lottery/Lotto Statlsllcal Analysis'" 
- Lottery: 3-4 digits - $79.95; Lot
tery/Lotto: max. of 99 digits 
$99.95; Enhanced Lottery/Lotto: with 
Dimitrov betting systems - $129.95 

PHS-Llnk'" - The only Handicapper's bulletin 
board with Professional Football and Basketball 
analysis, statistics, and tips from the pros. Call (208) 
342-6948 (with modem) between 5 p.m. and 8 a.m. 
(MST) for pricing and more Information. 

Master Handicapper™ Video Instruction Series 
- Have Prof. Jones himsell guide you through all 
the Intricacies of the Professional Series software 
as well as provide valuable insights into the world 
of computerized handicapping. Designed to get you 
up and running fast! 
Tape #1 (Thoroughbred/Greyhound/Troller) 
Analysis Module™ and Bet Analysis™ - $39.95 
Tape #2 (Thoroughbred/Greyhound/Trotter) 
Multiple Regression™ and Data Base Manager™ 
- $29.95 

Terms: Free shipping all sotlware. Add $6.00 COD I $6.00 UPS 
Blue / $9.00 Out-of-counfry I ID residents add 5% / 3 weeks per
sonal checks I cash price only add 2% Visa, MC, AMEX. Prices 
subject to change. 

FREE CATALOG 

Circle 415 on Reader Service card. 

MS-DOS AND 

COCO SOFTWARE 


CMODEM TELECOMMUNICATIONS 
PROGRAM S100-FLEX, OS/9, MS-DOS 
OBJECT-ONLY versions: EACH $50 
menu-driven with terminal mode, file 
transfer, MODEM7, XON·XOFF, etc. 

SUPER SLEUTH DISASSEMBLERS 
EACH $99-FLEX $101-0S/9 
OBJECT-ONLY versions: EACH $50
FLEX, OS/9, COCO 
interactively generate source on disk 
with labels, include xref, binary editing 
specify 6800, 1, 2, 3, 5, 8, 9/6502 ver
sion or Z80/8080,5 version 

NEW: 68010 disassembler $100-FLEX, 
OS/9, OS/9-6BK, MS-DOS 

CROSS-ASSEMBLERS EACH $50
FLEX, OS/9, MS-DOS $100 for 3 $200 
tor all 
specify for 180x, 6502, 6801, 6804, 
6805, 6809, za, Z80, 8048, 8051, 8085, 
68000 modular cross-assemblers in C, 
with load utilities and macros 
NEW:OS/9-68K 

Computer Systems Consultants, Inc. 

1454 Latta Lane, 

Conyers, GA 30~07 


Telephone 404-483-4570 or 1717 
to order or to request a catalog. 

Most programs In source: you must 
provide computer, O.S., disk type. 
VISA and MASTER CARD accepted; 
US funds only; add 5% shipping 

Fl.EX"' Technical Syslems ConsuHanta; QSf9N Micro
waro; MS.DOSN Microsoft. 

u~ ,...,.,s,..··"'" 
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Clr~le 520 on Reader Service card. 

TCE's 5th Anniversary C talog 
is now- available! 

IF YOU OWNA TANDY COMPUTER THERE'S SOMETHIN6 FOR YOV! 

PROGRAMMING TOOLS 
DEFT PASCAL WORKBENCH 
DEFT EXTRA 
DEFT 3D GRAPHICS SAMPLER 

WORD PROCESSING 
CHILD WRITER 
MEMO WRITER 
BUSINESS WRITER 

DATA. MANAGERS 
CHILD FILER 
LIST MANAGER 
BUSINESS MANAGER 

SPREADSHEE'IS 
CHILD CALC 
SIMPLE CALC 
BUSINESS CALC 

EARLY LE.4.IINING 
ABC's IN COLOR 
ALPHA MEMORY 
HAPPY COUNT 
MIX AND MATCH 
MR. BEAR COUNT 
MR. BEAR SPELLER 
MR. PIGGY 
SEE AND SPELL 
TEACHING CLOCK 

MA.TH SERIES 
BASIC MATH 
CRISS CROSS MATH 
CRISS CROSS PLUS 
FLASH CARD 
FRACTIONS 
FRACTION DESTROYER 
FRIEND OR FOE 
MATH BOMBER 
MATH REVIEW 
MR. BEAR FLASH CARD 
MR. BEAR MATH 
PLACE VALUES 
REDUCING FRACTIONS 
RESCUE MATH 

LEARNING A.CTIYITIES 
ALPHA ATTACK 
CAPITAL MATCH 
HISTORY QUIZ 
MATH QUIZ 
MEMORY MATCH 
QUIZ GAME 
UNITED STATES 
VOCAB BRUSH-UP 

PREMIUM COLOR DISKETTES FROM SENTINEL 

A VARIETY OF COLORED COMPUTER PAPER 

HIGH QUALITY A2D DELUXE JOYSTICK. 

.LANGUAGE AR'IS 
ALPHABETIZE 
ANTONYMEXPRESS 
ANTONYM MATCH 
COMPUTER EASE 
CRISS CROSS SPELL 
ENGLISH REV JEW 
HOMON YMS 
NOUNS 
NOUNS REVIEW 
PLURALS 
PRONOUNS 
SA VE THE FISH 
SPELL BOMBER 
SPELLINGRULES 
SUPER SPELL BOMBER 
SYNONYMEXPRESS 
SYNONYMMATCH 
TORPEDO SCRAMBLE 
VERB REVIEW 
WEEKLY SCRAMBLER 
WEEKLY SPELLER 

100% 
SATISFACTION 
GUARANTEE 

CALL us at 1-(800)-4TC-4TCE or 1-(30 l)-963 848 
for a FREE TCE Software catalog and the latest copy of TCE NEWS. 
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instan(: 
Besta 

A Software Feast for You and Your Color Computer 


No matter where, why, or how you use your 
Color Computer, don't let another day slip by 
without getting instant CoCo's Best of '85. It's 
a 30-program bonanza of software-the best 
programs from a whole year of H~T Co~o 
magazine- shipped to you on a single high 
quality casssette. 

The Best of the Best 
Highlights of this year's collection include 

"Homespread," a simple-to-use, yet full fea
tured spreadsheet program. You 'll be amazed 
at your own artistry as you creatE'. hi-res graph
ics with "Paint King." For entertainment, let 
"Five Card CoCo" turn your Color Computer 
into a tough Blackjack foe. 

You get utilities, games, business and home 

----------------------. 

11 -861C

Yes! I want to buy the Best. 
o 	Please send me instant CoCo's Best of '85 

for $16.47 ea.• 
Payment Enclosed ( ) Visa ( ) MC ( ) AE ( ) 

Card # . . . . . . . . . . . . . Exp. Dale .... . . .... . .. . 

Signature . . .. . . . .... . .... . . • . . - - . - - - - . .. - - - - - . 


Name . ... .. .... .. . ... - .. - - - - · · · · · · · · · · · · · · · · 


Address .... . ... ..... . .. .. - • · · · · · · · · · · · · · · · · · · 


City . . . . . . . . . . State . . . . . . . . . . Zip ......... . 


o 	I WANT EVEN MORE! Please send me the 
Best of '84 cassette, while supplies last, for 
$16.47 ea. 'Prices include postage and handling. 

Instant coco • 80 Pine St. • Peterborough NH 03458 

applications. In short, the best of the best, 
carefully selected for you by the editors of 
HOT CoCo. 

The Year's Top ·Programs 
From every month of 1985, we've chosen the 

most popular and significant programs. Software 
you'll find challenging, entertaining, practical, 
perhaps even indispensable, including ... 

• JANUARY- "The Adding Advantage" 
• 	 FEBRUARY-"Space Hawk" 
• 	 MARCH-"Don't Print There! " 
• APRIL-"Orbital Observations" 

ill MAY-"Closed for Inventory" 

• 	 JUNE-" Fabulous Fonts" 
• 	 JULV-" Date Minder" 
• AUGUST- ' 'Screen Symmetry' ' 
II SEPTEMBER-"Disk Data Recovery" 
ill OCTOBER-"Master World Geography" 
• 	 NOVEMBER- " Mathematics Helper" 
• 	 DECEMBER-" Crossword Creator" 

No Keyboarding, No Debugging! 
Get these programs, and many more, all 

thoroughly debugged, updated, and ready to 
run on your Color Computer. All 30 programs 
run in 32K or less, with many requiring just 
16K. Complete documentation is included with 
each cassette. 

Make '86 your year to buy nothing but the 
Best. Order your copy of instant CoCo's Best 
Of '85 today. And while you 're at i't, order that 
other great software package . .. instant CoCo's 
Best of '84, still available in limited quantities! 

To order.- simply return the enclosed coupon, 
or call 1-800-258-5473. (In NH, please call 1
924-9471 .) 



Circle 456 on Reader Service card. Circle 199 on Reader Service card. 

PRINTER SALE 
\\' c ltan: amon~ the lowest priccfi in 1hc c01111try o n brand ruunc printers. 

FEAIVRED 
--SPECIAL -

Features 
•1eoq.~ .. r,.,. ~ 

P'""lil • ..,,.......... 
• «)qll CD'lllP1WQ • ~ IOEllil 

qo.oaM)'p\o*'9fM.Q •Oar.._..~ 

·~IFldlllia:I ·Sm~ 
..-id.......,..,'"*9 OW"*"W. 

• 1'.W5tdl.nwawCh~ • l!Wldtft s-r ~ 

~ ....wr::lllPCilll 
•ZJ:J....._weh .. 12dWwtl-...: ...U 

a::n>nec!CM'ICW'f ~l'O'.ll:m:Urtl)b' 
• lo;)~~,...... ......... ~ ..... 

i*ft • TIXb'nl~~ 
•fiJl'\lb'ylfll~,..., ~nrairig 

•SllOll .......... •W......... 
• ASCI tlkNrDs .: ICr..IOt 
.......w . ,.,....--..-OIQDATA ML93 $299 LIST ..., 

~~ Lht Sale St:ir Lht £ale NEC List Sa l e 
MX-80 ill" $~Il NXTO sm ff6'9 mo s--.m- ""Ss9 
RX- I 00 499 399 SGIO J99 239 P660 695 479 
LX-80 J29 2< 9 SG 10c lJ5 2'9 P560 144 5 999 
fX-8S 549 399 SGIS '99 399 
f'X-286 799 569 SD10 ... 3'9 Brother 
L0-800 799 549 sn15 599 469 ~ 695 469 
L0-1000 995 699 SR IO 649 499 HK - 35 Y 9~ &99 
OX  10 299 249 SR 1 S 799 599 2024L 1295 809 
llX-35 899 64 9 SD 10 709 549 Twin 5 129S 0 49 
SQ-2000 239S 1$99 t\fll 5 1':49 1049 Ml 509 499 349 
"201. 2 1 ~5 14)9 P.Typ e 499 J29 

To~hJt:a 
Okida ta C . itoh ·1340P 799 
ML-182 ,.. 7 J~ Prowtr" . 329 239 321 p 699 
f>JL-1625 3» Z79 6510~1' 499 JJ'::r )4 1 p 1099 
:-1.L-BJ 5.; 9 3!•9 851 OSCP Mj 46~ 351P 1~49 
ML-183 S<9 389 85105R 629 43 9 JS1 Tu1c 10 
KL- 192 499 369 1 SSOSCP 999 599 341 T&;.1C' 149 
ML-192~ s1a 43• 1 SSOSP 749 499 32 1 Trac 99 
ML-'13 699 299 1550SC::ft 9'4 9 619 
ft,L-2?2 • 509 -1 59 1550SR 849 S<9 Citizen 
l"-L-293 • 789 5S9 C3 10 S99 <19 ~ 269 
• Tntf'c . 110 69 2 4L OP 1295 799 MSPl 0 H!> 

Yl 0-20 549 389 NSFI S 599 
Si lv~r ~ rl0-40 11 99 799 KSP20 499 
CXPSOO 
EXPS SO 

349 ?29 !'IC-~5 144 9 949 MSP25 749 
6 49 399 DI 0· '40 9 .; 9 639 Prem 35 699 

SUNLOCK SYSTEMS 
210 Connor Rd. D Mecbanlcsville, Va. 23lll 
TO ORDER CALL TOLL FREE 800-368-9191 

D lo Virginia call coUecl: 804-746-1600 
(Wi: at~ payment on VISA. MC. Am. ExpJ"eS.$ and COO) 

4)9 
519 
•19 

1059 
119 
119 

89 

199 
299 
399 
349 
519 
499 

(Pri~ ~ubja"l to cha.nae without notice. Not respon.Qble for l)'J"ll08r.lphlcal errort.) 

Our Breadboar sand Texts 
let you Acquire Data and Control 
Devices with your Microcomputer 

Learn interfac ing on the Tandy 1000, 2000, IBM-PC, 
and compatibles with our BG -Board Special: Buffered 
interface board, cable, an d cablecard, with ex 
periments. All for $325 .00 or $305 .00 for TRS-80 
Model Ill or 4 . Includes shipping. 

Learn interfacing on the CoCo with our CoCo Special 
Offer: Model CC- 100 Expansion Connector Bread
board; Book 21893, TRS-80 Color Computer lnter
facin[!,, With Experiments, Model CC-150 Experiment 
Component Package. All th ree for $108 .00 includes 
shipping . 

Maryland residents, add 50Jo tax. VISA and Master 
Card accepted. 301-298-5716. 

Write for our catalog of books, interface boards, and 
scientific so ftware . 

,iiI~:.·e ~:;f,~no/ogy. 
301-298-5716 

Trademarks: Tandy IOOO. Tandy 2000. TRS-80; Tandy Corp . IBM
PC; IBM Corp. 

Circle 281 on Reader Service card. 

IT'S LIKE 

FREE DISKETTES 

Your 5%" single side disks are usable on the a other side You paid for one side, why not use 

ffi the other ... IT'S FREE! 
~ Nibble Notch will open your new disk. It's 
~ easy ... won't harm existing data. Try it, you'll 
-r· be glad you did ! '1 
~ ~ ni~~,~.~~~~~,,~~ 


hole'.' For TRS 80 I, Ill, and IV, Osborne, 
call for Tl, Kaypro, IBM and others needing 

HtGH QUAUlY ..index hole:· 

otsKEllES 
as\ollll as 

0 LY$21t~·99~ 
SATISFACTION GUARANTEED 

OR YOUR MONEY BACK!*Add $2 

($5 fore ign) for TOLL FREE 1-800-642-2536 


postage & handling. 215'328-8600, 9 am-6 pm ET 

PA residents 
 or send check 


add 6% Sales Tax. or money order to: 


ORDER 
TODAY -~ 

computer productsaEl. 1020 Ford Rd #2 West 
West Conshohocken, PA 19428 
215-828-8600 

BO Micro, November 1986 • 137 



Circle 247 on Reader Service card. 

NEW 

DISK 

DRIVES. 


STARTING AT 

$ 89.95 
WITH CASE• 

POWER SUPPLY 

$129.95 

TANDON MPI TEAC 

Speed 6 ms tk to tk and up 

Capacity 250k unformatted 

Tracks 40 

Warranty now 1 YEAR 

New Low Price! 
' 

1/2 Hght.Teac;Panasonic 

We carry only the finest quality disk drives •no seconds• no surplus 

SATISFACTION GUARANTEED!! ALL DRIVES FULLY TESTED&WARRANTEED 

Complete Disk Drive with Power Supply&Case ......... T!'i!9 ...... $129.95 

Two Drives in Dual Case& Power Supply ..................Tim:......~ CALL 

T•o..:ks 40 

1/2 ht double sided double density Disk Drives (Panasonic/Teac)~ $111.U 

1/2 ht double sided double density Disk Drive with ps&ca~~·:·... ~ CALL 

ow to use your new drive system on audio cassette 

Single ps&case $44.95 Dual 1/2ht ps&case .. .• •$54.95 Dua l ps&case ... Call 

Color Computer Controller (J&M) 	 $129.95 
QRIVE 0 FOR RADIO SHACK COLOR COMPUTER 

TANDON, MPI OR TEAC DRIVE (SINGLE SIDED 40 TRACKS SPEED 5 MS TRK TO TRK &UP) 

POWER SUPPLY and CASE, TWO DRIVE CABLE WITH ALL GOLD CONNECTORS I 
f<-7-<.. J&M CONTROLLER, MANUAL and DOCUMENTATION., ••••••••••••••••• ,, $_.24-9:95".,,,., $SALE. 

.._'l-~~ 7,pB!VE 0 FOR RADIO SHACK COLOR COMPUTER 
~~... (lo. ...,~7 PANASONIC 1/2 HEIGHT DOUBLE SIDED DOUBLE DENSITY DRIVE SOOK unformatted ,,

0 
t c,t-'-"' 	 POWER SUPPLY and CASE, 2 DRIVE CABLE WIT~ ALL GOLD CONNECTORS s\)<f?'SA EI 

J&M CONTROLLER, MANUAL and DOCUMENTATION,,., •••••• ,,,.,.,.,,. ~7~ •• •• , ••• , l . 
TAKE ADDED SAVINGS ON TWO DRIVE SYSTEMS 10 Diskettes 

DISKETTES with free library case.............. ..~~.~':":~~:: $17.95 

Unadvertised Specials ... ... . . ...... ... . .. .... .. . .............$Call 

Drives cleaned, aligned& tested...... ..... . . ............ $29.95 

TECHNICAL STAFF ON DUTY, PLEASE CALL FOR ASSISTANCE . 

ffP CALL us TODAY!! (617) 278-6555 •DEALER INQUIRIES INVITED 

~ORDER TOLL FREE 1-800-635-0300 (617) 278·6555 

:.~~.: DA TA PRODUCTS Wewelcomem Uxbridge, MA01569 •Visa/Master Charge IZJ!EEJ 
(617) 278·6555 •Checks (al low 2 weeks for clearing J 

HOURS MON - SAT 9 - 6(EST) 	 • C.0.D. Add$2.00 
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Circle 247 on Reader Service card. · 

NEW HARD DRIVES 
- COMPLETE SYSTEM - JUST PLUG IN -

5 MEG HD SYSTEM 

10 MEG HD SYSTEM 

20 MEG HD SYSTEM 

39995 

59995 

79995 

HARD DRIVE SYSTEMS READY TO RUN ON THE TRS 80 
MODEL 1/lll/IV/4P AND COLOR COMPUTER 

TANDY co·RNER 
New Multifunction Card Call 

Clock/Calendar Option 3995 

256K Memory Board 9995 

512K Memory Board 13995 

10 MEG Kit 35995 

20 MEG Kit 42995 

PRIN TERS 
STAR LV1200 
STAR NX10 
Panasonic 1091 
Panasonic 1092 
Epson LX 80 
Epson FX 85 
Epson FX 286 

19995 

23995 

23995 

35995 

Call 
Call 
Call 

FCC APPROVED 

1.8.M. Compatibles XT's AT's &Baby AT's 

11\111111\11111111 

Xt System 
XT Case 
8088 (4.77Mhz) 
150 Watt PS 
5150 Keyboard 
1 360K Floppy 
256K expandable to 640K 
8 Slots 

Only 46995 

..... 
. ' . ~ ' -
r~~- · 

AT System 
AT Case 
80826 (8Mhz) 
200 Watt PS 
640K 
1.2Meg Floppy 
Floppy & HD Controller 

Only 149595 

Baby AT System 
AT Case 
8088 Turbo 
150 Watt PS 
AT Style Keyboard 
360K Floppy 
256K expandable to 640K 

Only 49995 

D TRUE DATA PRODUCTS ' 
9S.Maln CALL US TODAY!! (617) 278-6555 

1-800-635-0300Uxbridge, MA01569 .,,,.. ORDER TOLL FREE 



NEW PRODUCTS I compiled by Jeffrey Frentzen 

MS-DOS 
Page One 

FrontPage is an icon-based. 
desktop-publishing program 
from Studio Software that 
lets users create newsletters. 
brochures. reports. and other 
documents on an IBM PC/XT/ 
AT or compatible and a laser 
printer. 

A type-font library and pre
formatted document layouts 
are designed to Increase the 
program's flexibility and ease 
of use. Also featured are full 
hyph,enation and justifica
tion. the ability to mix type 
styles and sizes, and on
screen editing. You can com
bine graphics files from 1-2-3, 
AutoCad, and popular PC 
draw packages with typset
quallty text on a single page. 

FrontPage requires 512K 
RAM (640K is highly recom
mended). math coprocessor. 
graphics card and monitor. 
and a laser printer. The pro
gram sells for $695. 

Contact Studio Software, 
17862-C Fitch. Irvine. CA 
92714, 714-474-0131. 
Circle 568 on Reader Service card. 

C-Worthy 
Lifeboat Associates has In· 

troduced a C-language inter
preter for professional soft.
ware developers. 

Run/C Professional com
bines object-code manage
ment and source-code debug
ging features with a bulll-ln. 
full-screen editor and Inter
preted program execution. 
Several of these features are 
enhancements over Lifeboat 
Associates' earlier product, 
Run/C. The C Interpreter. 

A 580-page manual Is in
cluded. The interpreter runs 
on IBM PC/XT/ATs and com
patibles and requires 320K 
RAM (512K is recommended) 
and DOS 2.0 or higher. It sells 
for $250; an upgrade from 
Run/C , The C Interpreter 
(through version 1.32) sells 
for $85. 

Studio Software's Front:Page desktop-publishing program 
includes a typefont library. 

For more information. con· 
tact Lifeboat Associates. 
1651 Third Ave .. New York. 
NY 10128, 212-860-0300. 

\ 
Circle 563 on Reader Service card. 

Digital 
Traffic Cop 

Corporate Microsystems' 
MLink Data Communications 
System 5.0 Is a software pack
age for general-purpose asyn
chronous data transfer that 
runs on MS-DOS systems. 

MLink now Includes ses
sion capture, DEC VTlOO ter
minal emulation. and three 
file-transfer protocols: sliding 
frame. Kermit. and x-modem. 
The sliding frame lets you 
send up to 15,360 characters 
before it requires acknowl
edgement. A built-in script 
language is also provided. 

MLink Is available for PC
DOS-. MS-DOS-. Unix-. Xe
nix-. and CP/M-based sys
tems. It sells for $195 to 
$2,500. depending on the 
configuration. For details, 
contact Corporate Mlcrosys· 
terns Inc., P.O. Box 277, Etna, 
NH 03750. 603-448-5193. 
Circle 556 on Reader Service card. 

Hacker 007 
Activision Inc. has released 

Hacker II: The Doomsday Pa
pers. an adventure-simula
tion sequel to Hacker. 

ln the original, the user Is 
confronted With a simulated 
computer malfuncllon lhat 

causes the accidental break
In of a private computer sys
tem. There are no rules and 
no clues; the user must seek 
out information and deter
mine what to do with it. 

In the sequel, the govern
ment has uncovered a plot to 
destroy the United States and 
has asked the player to 
gather intelligence. A top-se
cret operations document 
serves as a guide. 

Hacker II: The Doomsday 
Papers runs on the IBM PC 
and Tandy 1000. It sells for 
$39.95. For details. con~act 
Activision Inc., 2350 Bay· 
shore Frontage Road, Moun
tain View. CA 94043 . 4 I 5
960-0410. 
Circle 551on Reader Service card. 

Business 
Expansions 

The Dae-Easy Business Se
ries from Dae Software Inc . 
has four new additions: Dac
Easy Port. Dae-Easy Mate. 
Dae-Easy Accounting Tutor, 
and Dae-Easy Payroll Tutor. 
The first two are utilities that 
expand the capabilities of the 
company's Dae-Easy Ac
counting and Dae-Easy Pay
roll programs. The second 
two are tutorials for begin
ners. The programs require 
256K RAM and are designed 
to run on the IBM PC and 
compatible computers. 

Dae-Easy Port ($29.95) 
transports information from 

theaccount. vendor, customer, 
inventory. or payroll files of 
Dae-Easy Accountingand Dac
Easy Payroll to many popular 
spreadsheets. Dae-Easy Mate 
($39.95) adds several new 
features to the accounting 
and payroll packages, includ
ing fi le windowing. a road 
map for moving among mod
ules. macro capabilities. and 
a built-in calculator. 

Dae-Easy Accounting Tu
tor and Dae-Easy Payroll 1\.t
tor are stand-alone reference 
s upplements that provide 
s tep-by-step instructions for 
using the programs. Each is 
priced al $19.95. 

For more information. con
tact Dae Software Inc., 4801 
Spring Valley Road. Building 
1 10 B. Dallas, TX 75244. 
214-458-0038. 
Circle 557 on Reader Service card. 

Faster Backups 
lnlelligenl Backup DMS/PC 

from Sterling Software is de
s igned to eliminate reprocess
ing of the 80 percent of data 
that normally remains un
changed during backup . It 
runs on IBM PC/XT/ATs and 
compatibles. 

You can choose the type of 
backup and restore functions 
required and select Incre
mental . consolidated. and full 
backup functions for one or 
several hard disks. You can 
list, rename, delete, create, 
and move files and directories 
witho ut using DOS com
mands (the latter are also 
acc essible from within the 
program). 

Intelligent Backup DMS/PC 
Is n ot copy-protected. It Is 
fully compatible with MS· 
DOS computers . local-area 
networks (LANs). windowing/ 
multitasking syste ms. and 
micro/mainframe links . It 
sells for $149.95. 

For further Information, 
contact Sterling Software. 
Software Labs Division. 202 
E. Airport Drive, Suite 280, 
San Bernardino. CA 92408. 
714-889-0226. 
Circle 567 on Reader Service card. 
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I 
NEW PRODUCTS 

Windows Spell 	 vertical size. and horizontal 
positioning controls are loWindows Spell from Palan
cated on a side panel. A tilUtir Software lets you check 
swivel base is optional.the spelling in most Microsoft 

The CM 3000 runs withWindows documents. includ
IBM PC/XT/ATs and compating complex formats like 
ibles and Is supported byWindows Write, Windows 
such interface boards asDra w. Jn•a•Vision. and Mi
IBM's Color Graphics Adapcrosoft Word. 
tor (CGAI and Tecmar'sThe program calls on a 
Graphics Master. It sells for 65.000 	root-word dictionary 
$699 and comes with a oneto help you correct mis 
year warranty on parts andspelled words; you can also 
labor . For further informacreate your own dictionary of 
tion, contact C. Itoh Digitalspecial words. Windows Spell 
Products Inc .. 19750 S. Vercan run simultaneously with 
mont Ave .. Suite 220. Torother Windows applications. 
rance, CA 90502, 213-327It costs $79.95. 
2110 or 800-423-0300.For further Information. 
Circle 554 on Reader Service card.contact Palantir Software, 

12777 Jones Road, Suite Data-base
100. Houston . TX 77070 , Combination713-955-8880. 

TAS-Plus from BusinessCircle 565 on Reader Service card. 
Tools Inc. is a programmable 
data base designed to combineSquiggly Lines 
the features of a file manager,

PDP Is the new plotter relational data base, and appli
driver from BV Engineering cation-development system.
that makes multicolor scien Front-end facilities include 
tific and fmancial graphs on a 1-2-3-type format and on
popular pen plotters. line help screens. A special

The menu-driven, interac utility lets you convert files 
tive program lets you enter from Ashton-Tate's dBase III 
data manually or automati to TAS-Plus and vice versa. 
cally from files generated by Up to 16 files may be open
Lotus's 1-2-3 . Paperback simultaneously.
Software's VP-Planner, Basic, TAS-Plus runs on IBM PC/
Fortran. and others. A graph XT/ATs (or 100 percent com
may contain six plots, each patibles) with MS-DOS 2.0 or 
containing up to 1.000 data higher. and requires 384K of 
points from several files. RAM. It sells for $69. 

PDP can draw legends on For more information. con
each data point, and dotted, tact Business Tools Inc .,
dashed, or solld Hnes may be 4038-B 128th Ave. S .E., Suite 
mixed in one graph. The pro 266, Bellevue, WA 98006, 
gram is available for the PC 206-644-2015. 
DOS. MS-DOS. and CP/M-80 Circle 552 on Reader Service card. 
operating systems for $72.95. 

For information. contact BV Annotated 
Engineering. 2200 Business Programs 
Way, Suite #207, Riverside, CA James Halstead & Asso
92501, 714-781-0252. ciates' Refer Is a programming
Circle 553 on Reader Service card. tool that reprints listings and 

cross-references variables,
Color TV values, line numbers, labels, 

The Chroma Pro CM 3000 and reserved words. 
Is a high-resolution RGB color Refer Is designed to read 
monitor from C. ltoh Digital any program on any disk 
Products Inc. saved In PC-standard ASCII 

For color graphics applica source code. It can run in 
tions. the monitor offers 640 batch, command, or prompt 
by 240 resolution; flipping a mode; the MS-DOS compiled 
switch on the back turns it version prints code at a page 
into a true monochrome a minute. Applicable lan
monitor With 720 by 350 res guages include Assembly. 
olution . Text-switch, bright Basic. C. Cobol, Fortran. Pas
ness, contrast, vertical hold, cal, and Ada. 

Circle 114 on Reader Service card. 

•llllllDICilTAL \71)10nlllllllll 
NEW FOR TANDY 1000/tZOO COMPUTERS 

' 

II .:~J~I~~[~~g:~~: I

graphics dhplayf COMPUTEREYES'"' interfac es. ro ;my scanaa ref video source 
fvldeo c.amera. VCR. etc.J to captute images tor use with graphics programs. desk 
top publishing, picture databases. entertarnmem, etc. Hundrec:b of app/icatioml 

COMPUTEREYES'" feature> include: "" 

: ~~~~r:;~~-driven software con· 	 fJ': 
1ro1 of all funalons-cc:iprure rou
tines. brighrne.s.s .and contrast 	 " . · 

• ;:::~~~n~::u:~c:~~eu >witch· ~' :>'.:/;. "t<~~~--
ing to allO\N prev1ew1ng the vrdeo 
source on the computer monitor. 

• Works with standard CGA or EGA 
graphics capabilities - no addition· 
cl t>oards neeaed 

• Images comp;uible w ith almost all ONLY $249.95 
graphics handling programs 

• Available as acomplete system in
cluding quality vid~ ca~ra 


Available for : 


• TANDY and IOM PC compatibles 
• Apple II. u+. lie ;md lieSee your dealer or order dir«t. Mass. 


residents add 5% ~/es lttx. Ma.srerc;ua. 
 • Commodore 641128 
• Atari 0001000XUl30XE Visa accepted. To order. or ror more 

information, write or call: Con.suit factory for pricing. 

DIGITAL VISION, INC. 
14 Oak Street - Suite 2 NttdNm. M,A. 021'12 1617) 444-9040. +49· 7160 

Circle 165 on Reader Service card. 

70 INCOME TAX PROGRAMS 
(For Filing by April 15th, 1987) 


TRS-80 Models I, II, Ill, 4/4P, 12 and 16 

also for PC-DOS and MS-DOS* 


FEATURES:
! . Our 8th year in TAX 6. BASIC. Unprotected 


Programming 7. Don't change paper 

2. Menu Driven 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. 

For 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 fo llow the Fonns closely. Check-points 
along the way. Results on screen before printi£1{) : can be corrected . 

70TAX PROGRAMS Include: Fonns 1040, 1040A, 1120, 1120A, 11208, 1065 
and 1041. Also ALL Schedules, and Fonns1116, 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 (0 $24 .75) for the Model I; 7 disks ((cl $49.50) for the 
Models Ill. 414P. PC-DOS and MS-DOS: and 3disks (ca $125) for the Models 
II , 12 and 16. Buy only the disks you 'll need. MO & ME buyers. add Sales 
Tax. please. Write for details. 

83 a 
For TRSDOS Programs, WRITE: 

GOOTH TAX PROGRAMS 
931 S. Bemiston •St. Louis, MO 63105 

*For PC-DOS and MS-DOS Programs, write: 

MICROCRON SYSTEMS 


P.O. Box 561, Old Town, ME 04468 


80 Micro, November 1986 • 141 



Circle 416 on Reader Service card. 

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 beenoptimized 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 kmJ.!li the 
programs. Youluz.!lli:' 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. 

Delivered 

Wol1<s with TRSDOS, NEWDOS-80. 

s444 
WordStar® 

Mail Merge® 
SpellStar'" 

Starlndex'" 
DataStar'" 

DOSPLUS and MULTIDOS 
(Model 1,3,4) 

RElAIL VALUE $240 

WordStar® 
Mail Merge'" 

SpellStar"' s5 5 
Starlndex '" 
dBASE II"' Delivered 

'" 
DeliveredReportStar'" 

CalcStar'" 
Montezuma Micro CP/M® 

RETA IL VALUE $1699 

Save A Bundle on these books and disks 
Take advantage of our volume discounts. Buy any three items from this list and deduct $5 from 
your total order. Buy four... deduct $10. Buy five...deduct $15. Buy six... deduct $20 and so on. 
Buy a bunch, save a bundle. Please add $1 each for shipping. Add $5 to orders under $50 tor 
handling. 

"'"-- Tiii : t I : ...·1·otl TJl..._ ,.,.1> 
~-------', Tlt.o.;..•m 1u.o.;1, 

,\· C'r l l ll I' '\\'-l lWI-

TurboPascal 
Montezuma Micro CP/M® 


RETAIL VALUE $t553 


TRS-80 Disk & Other Mysteries. The "How to" tmk of data 

recovery tor the TRS·SO Model I disk operating system. 128 pages. Retail 

Relail $22.50 Now $18 

Microsoft.. BASIC Decoded & Other Mysteries. The com

plete guide to Level II ano BASIC. 312pages. 

Relail $29.95 Now $24 

The Custom TRS-80 &Other Mysteries. The complete guide 

to customizing TRS·80 Hardware and Soltware. 336 pages. 

Retail $29.95 Now $24 

BASIC Faster & Bette r & Other Mysteries. The complete 

guide lo BASIC programming tricks and techniques. 290 pages. 

Retail $29.95 Now $24 

BASIC Faster & Bette r Library Disk. Contains 121 funct ions, 

subroutines and user rou tines Search merge, compare and lisling routines 

plus array handlers. BASIC overlays and video drivers. 

Retail St9.95 Now $16 

BASIC Faster & Better Demonstration Disk. Contains 32 

demos of the uorary Disk contents above. 

Retail $19.95 Now $24 

BASIC Disk 1/0 Faster & Better & Other Mysteries. 

Programming tips and techniques 10 store/retrieve data from disk. 432 

pages. Retail $29.95 Now $24 

BASIC Disk 1/0 Faster & Better Demonstration Disk. All 

al themajor demo piograrns ard library ol disk 1/0 subroutines in 25 BASIC 

programs. RandOm, Indexed Sequential and TREESAM file handlers 

included. Retail $29.95 Now $24 

Machine Language Disk 1/ 0 & Other Mysteries. A guide 10 

machine language diSk 1/0 for the TRS-80. 288 pages. 

Retail $29.95 Now $24 

TRSDOS 2.3 Decoded & Other Mysteries. Detailed explana

tion ol the Model I disk operating system. 298 pages. 

Retail $29.95 Now $24 

How To Do It On The TRS-80. A complete applications guide lo 

the TRS-80 Model I, II. Ill. 100, and Color Computer. 352 pages. 

Retail $29.95 Now $24 

The Custom Apple & Other Mysteries. WhO cares? 
Retail $29 95 Now $19 
Due 10 ttl! na1t.1e or nus bustrll!SS. tl~e an: NO REFUNDS (J1 soflware. We acx:i::pl 
Anie11c:an EA01e:ss. Maste1Card, Visa ard COD. Yrur card 1s I'll! dwgej uol!l weshipyrur <J"der. 
PcrS<>lal ard comoany checks ate accepted wothoJI delay teal 10< delaHs). Oel.,.,od prces are 
IOI' the lower r9Jlmosl 48 States only Puces andspcc1ticalions subfeci to changcwrtho.Jt notlCC 
If Y<kJ don'I urdcrsland any of this, JUSI g.ve us a call and we will t~e the hme to eJCDbm 11 until 
yru do F11st·hmers ate always w~come here 
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Circle 416 on Reader Service card. 

RTEZUMA
P.O. Box 2169 

Camp Verde (Lizard Flats) 

Arizona 86322 


WE KEEP YOU RUNNING l*.ICRO 
MONTE SEES THE LIGHT!!! 


After much thought and deliberation our founder, Monte Zuma, has 
decided (admitted) the future lies with MS-DOS and the Model 4/P/D 
using Montezuma CP/M. Consequently, from this time forward , our 
efforts will be directed toward Model 3/4 hardware, CP/M and MS
DOS. Thanks to all of you who have placed your confidence in us in the 
past. We Invite you to join with us as we journey into the next genera
tion. We offer a wide range of products for both MS-DOS and CP/M. 
Should you need an item not listed just ask about it. We have much 
more than can be shown here. Our friendly staff and near-perfect 
service is just a toll-free call away. 

MS-DOS BUSINESS 

SOFTWARE 


Accounting Partner I ........ . . . .. S 279 

Accounting Partner II . ...... . . .. ... 699 

Borland Turbo Lightning ............ 53 

BPI AP/AR/GUPayroll . ... ..... .. .. 319 

BPI Inventory . ....... . ..... .. .. .. . 477 

DAG Easy Accounting . .... .. ....... 49 

DAG Easy Payroll ...... ... .. ....... 49 

dBase Ill Plus . .........•.••. . • ... 379 

Framework II .. . ...... .. .. ... .... . 469 

Lotus 1-2-3, Use Twin ... ..... . ..... 79 

Microsoft Multiplan . ....... . . . . . .. 127 

Microsoft Word .. . .. . ............ . 249 

MultiMate . ........... . . • •.• ... . .. 239 

PFS:File ....... ••... ..•.....•..... 66 

PFS:Graph . . ... ..... .... ...... .... 88 

PFS:Report ........ . . ..... . ....... 79 

PFS:Write ......................... BB 

R:Base 5000 1.01 .. . ............. . 379 

R:Base Extended Report Writer ...... 65 

Reflex: The Analyst ... . .... . . . ... . .. 53 

Sidekick. non-protected .. . . . . .. .... 49 

Superkey . . .. .. . .. ................ 37 

Twin, 1-2-3 Clone .... . .. ..... ...... 79 

VP Planner ....................... 56 

word Perfect 4.1 .................. 239 

WordStar 2000 Plus 1.01 ..... . .... 299 

WordStar3.31 . . .... ...... . ....... 1B9 


MS-DOS 

RECREATIONAL 


SOFTWARE 

F-15 Strike Eagle ...........• .... . S 23 

Gato ........... ... .... . . . ...... . . 23 

Hitchikers Guide to the Galaxy ...... 25 

Jet ............. ... ..... . ...... . .. 35 

Kings Quest ... ..... . ......•....•.. 32 

Microsoft Flight Simulator . . ..•..••.. 32 


~~:F~
1

::::::::::::::: : ::::::::: : ~i 
MS-DOS 


HOME SOFTWARE 

· 


Bank Street Writer . ....... ........ S 51 

Dollars and Sence . ... . . .. .... . .... 115 

Micro Cookbook . . .............. . .. 29 

Managing Your Money .. . .. . •. • .... 113 

Newsroom . .. . . . .. ........ .... . . .. 30 

Print Shop ... . ........ .. . . ....... . 38 

Print SHop Graphics Library .. . ..... . 22 


CABLES 

TRS-60 Printer cable 26-1401 .. . ... S B9 

IBM Parallel Printer Cable 6' ..• • .. .. . 15 

IBM Parallel Printer Cable 1 O' ........ 22 

Keyboard Extender Cable, 6' ..... ... 1 O 

TTL Monitor Extender Cable 6" .. . .. . 10 

Standard 25 pin RS232 Cable 10' .... 20 

Gender Changer. Specify M/M or F/F . . 9 

Printer A/B Switch Box Cable 6 ' ..... 20 


MS-DOS EDUCATIONAL 

SOFTWARE 


Mastertype . . ...... ........ ... . . . S 26 

Math Blaster ... . .• .. . .. .... . . . .... 29 

Mind Prober .... . .......... . ....... 30 

Spell It! .. ...... . ... . .. ............ 29 

Typing Tutor Ill ...... .. .. .. .. . . . .... 32 

Word Attack . ... . . .. . . .. .. . ... . .. . . 29 


MS-DOS 
SYSTEMS - UTILITIES - LANGUAGES 

Bourbaki "'1 Dir"' . ..... . . . .. .. .... S 59 

Crosstalk XVI ....... . ........... . .. 99 

Microsoft Windows ...... . . . ....... 6~ 

Microsoft Quick BASIC Complier . . .• 69 

Norton Utili ties .. .... . .......... ... 55 

Sideways ............... . . ... .. . . . 39 

Smartcom II ....................... 66 

Superkey ....... ....... ........... 39 

Turbo Editor Toolbox ............... 39 

Turbo Gameworks ........ . .... . .. . 39 

Turbo Graphics Toolbox ..... . .... . • 30 

Turbo Pascal ............ . ......... 39 

Turbo Tutor .... ... .. ............... 19 


RODENTS 
Microsoft Parallel w/PC Paint .. •. . S 129 

Microsoft Serial w/PC Paint . ... ... . 139 

Mouse Systems Mouse w/PC Paint . 139 

Willard/Ben Combo w/Friends . ... CALL 


ADD-ON MEMORY 
& UPGRADES 

16K RAM, 200nsec, 8 chips .. ...... $ 9 

64K RAM, 150/200nsec, 8 chips .... . 16 

Model 4 128K RAM kit w/PAL Chip . . . 26 

64K RAM Upgrade set of 9 chips .... 16 

256K RAM Upgrade set of 9 chips . . . 39 

8087 Numeric coprocessor, std . .... 119 

80B7 Numeric coprocessor, fast . . . . 149 

B0287 Numeric coprocessor, std ... . 179 

60267 Numeric coprocessor, fast . . • 399 

NEC V20 Wonder Chip, 5mHz ... . ... 13 

NEC V20 Wonder Chip, 6mHz ..... . . 23 

Model 1 RS-232 Kit complete ....... 89 

Model 3/4 RS-232 Kit complete ..... 69 

Model 3/4 Internal Drive Kit . . ...... 169 


MODEMS 
Anchor Signalman 1200 external .. S 279 

Anchor Signalman 2400 external •. . . 415 

Anchor 1200 int w/software .. . • .. , • 199 

Anchor 2400 Int w/software . .. . . . . . 335 

Hayes 300 external .. ..... . ... . .... 149 

Hayes 1200 external .. . .. . .... . . .. 399 

Hayes 12008 internal w/SCom .. • . . 369 

Hayes 2400 external .. ............ 599 

Hayes 2400B internal w/SCom .. ... 569 


CALL TOLL-FREE 


FREE SH PP/NG! * 

* (For orders over $100) 

ACCESSORIES 
Sony 5"' 2DD disks, box of 10 . . .... $ 13 

Our own 5" 2DD disks, bag of 10 ..... 9 

Flipsort, holds 50 5" disketts .......• 15 

Tilt ·and Swivel Monitor Stand . .. . . ... 19 

Vert CPU Stand PC/XT/CLONE . ..... 25 

2-position Printer Switch .. . .... .. . .. 49 

2-position RS-232 Switch . ..... ... .. 49 

Standby Power Supply. 300 Watt 

output for 20 minutes ....... . . . ... 249 


CP/M SOFTWARE 
WordStar 3.3 ....... . ........... $ 250 

WordStar Professional . . . ... • ...... 450 

ReportStar ....................... 150 

DataStar ... ...................... 175 

CalcStar ....... . .... . .. ..... ..... . 95 

Multiplan ..... . . . ........... .. .... 159 

Supercalc II ...................... 199 

Turbo Pascal ...................... 45 

Turbo Tutor ............. •........ • . 23 

Turbo Editor Toolbox ............... 45 

Turbo Holiday Pak . ..... . .... . ..... 99 

Pickles & Trout CP/M Mod 2, 12, 16 . 180 

NI of the above CPIM software is available in 

various 5-114"' formats as well as 8 " stan· 

dard CPIM lonnat. Please spedfy fom1at 

and indude $10 per disk addiUonaJ. 


IBM - CLONE - MS-DOS 
BOOKS & MANUALS 

IBM BASIC Faster & Better ..•. • ... $ 22 

IBM BASIC Disk for above ........ . . 16 

IBM BASIC Manual 3rd Ed . : . .. .. .. . 19 

Running MS-DOS 2nd Ed . .. . ...... . 17 

Using 1-2-3 Release 2 .............. 14 

Using Wordperfect 4.1 ........ . ..... 13 

Using Displaywrite 3.0 ....... .. ... . . 13 

PC-DOS Performance Guide ........ 14 

Norton Programmer's Guide ...... . .. 15 

1-2-3 Tricks, Tips, Traps ..•.. . .. . ... 13 

1-2-3 Macro Library ........... ..... 15 


See opposite page for more books. 


TRS-80 BOOKS 
&SOFTWARE 

Modem BO Ml /3 Com Progam .. ... $ 33 

Trackcess. M3. Orig Copy Progam ... 19 

Super Utility Plus 3.2 M1/3/4 ... . . ... 49 

Super Utility Plus M4-4P only .. . ... . 49 

SuperCROSS/XT Specify M1/3/4 . ... 79 

Convert 3 to PC M3 BASIC to PC ... 119 

Convert 4 to PC M4 BASIC to PC .. . 119 

TRS-BO Beginners Guide .. . . . ... .. . . 13 

Using Super Utility Plus . . .. .. . .. . ... 16 

TRS-BO M4/4P Technical Manual .... 33 

TRS-60 M1000 Technical Manual . ... 25 

Using Super Utility Plus 3.x ... ... .. . 16 


See opposite page for more books. 


BUY FROM US RIGHT NOW! 
(Please read the fine print firs t) 

Our Inventory Is so large It can not be listed 
completely. Please call us if you do not see 
what you want. Chances are we have it or 
can get 11 right away. Because of the time 
lag in magazine advertising our prices are 
subject to change without notice. Our 
prices are for mail order only. We are only 
human so we decline responsibility for 
typogrphical errors. We welcome your 
company and/or personal checks. We use 
TeleCheck . Please fo llow these simple 
rules so your order will not be delayed. The 
check must be drawn on a US or Canadian 
bank and be payable in US Dollars. Your 
check must be bank printed and contain 
your street address (not PO Box or APO/ 
FPO) and telephone number. The sig
nature must exactly match the name 
printed on the check That's all there is to it. 
We also accept American Express, Mas
terCard, Visa, Cashier's Checks , e:ac
lronic funds transfer and we ship COD. 
COD's and motor freight shipments may 
require a deposit. Some special items may 
require a deposit. ALL COD's require cash 
on delivery. Company and/or personal 
checks can NOT be accepted in payment 
of COD shipments. Your credit card is not 
charged until we ship your order. Ground 
shipping charges are included on all 
orders over $100. Add $10 handling plus 
shipping to all orders under $100. We do 
not collect State Sales Tax on orders 
shipped outside of Texas. Orders placed 
by 5PM will be shipped the next day it 
stock is on hand. Your order will leave 
before we go home. The responsibi lity of 
sui tability of software rests with the pur
chaser. Due to the nature of the business 
and product there are NO REFUNDS ON 
SOFTWARE. Please do not buy software 
from us if you are not sure it will work for 
you. SOFTWARE IS NOT RETURNABLE. 
Software support Is provided by the man
ufacturer. We will PROVIDE A REPLACE
MENT ONLY if your disk is defective if you 
notify us within 30 days after delivery at 
your merchandise. Please call us for help 
and instruct ions should you have a prob
lem. 

WARRANTY 
All items carry the manufacturers' war
ranty and any problem in service will be 
handled by his service organization. We 
will be happy to mail you a copy of the 
warranty on request. 

C AL L TOU FREEF'ROM.1.NYWHCREIN DIEUSA 

00-527-0347 
00-442-1310 
~"-~ l•l lLFll 
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Circle 86 on Reader Service card. 

TRS-80 MODEL 111 

TRS-80 Model 4 

AS -232 SERIAL INTERFACE 

MODIFICATION KIT 

MODEL Ill MODEL4 

Slate or the an lechnology 1n board design, our direct replacement ot Radio Shack's" 
1n1ernal RS·232 board, mounl.s ins ide lhc Model Ill or 4 on the ex•sl1ng brackets. All 
cables.. screws and complete mounling 1ns1ruct1ons ate included Non·lechnical 
people will t 1nd Iha! 1nstallahon is Qu•ck. str;u~hl forward and s imple reQu•nno less 
rnan 15 m1nu1es 10 complere 

To1al compalab1lity with Radio Shack" and all e••shng soh<w11re is ma1n1111ncd 
Sohwarc progtammablc baud r.ates from SO to 19.200 baud ate suppot1ed along with 
programmable word length, stop b11s, and parity. May be uM1zed 1n either natl ot tull 

duple• operation Outatandl"9 Value 
Al 
Only 
Guaranteed One Full Year 
Doalcr 111qvmes .n11jfed 

PINN fO<Wlrd poyment by I e11hle<'1 

- O< .-..y onler. 

llisa or Mastercharge also accepted. 


.a 6]1 SOUlM MAMPT Q N RO t6.l 1 

DAt lAS lE )(,AS 1sn~ Add S3.00 shipping & handling 

114/>aJ.1:02 (Foreign orders quoteo on request) 


Circle 371 on Reader Service card. 

8 MHZ SUPER SPEED-UP 
FASTEST SPEED-UP AVAILABLE 
(models 1,3,4,4P,4D - all versions) 
BESTSELLER!!!MAKE YOUR COMPUTER THE FASTEST IN TOWN! 
No Wait-States -
software and/or hardware controlled . . . . . . . $129.99 

SUPER-RAM 
(ramdisk version) 4.14 
Ramdisk program to use 128k -1 megabyte memory, 
the most extended program on the today market. New
dos-80 or TRSDOS 6.X . . ... . ... . . . . .... . $ 49.50 
upgrade for older versions $4.00 + old diskette 

ONE MEGABYTE MEMORY BOARD 
FOR MODEL 4 (non gale array. All versions) . ... $175.00 
FOR MODEL 4P (gale array & non gate array) ... $175.00 
FOR MODEL 4 (gale array) • .. ... . . . .. $225.00 
FOR MODEL 4D (gate array) ..... .. .•. $225.00 
1/2 MEGABYTE MEMORY BOARD 
FOR MODEL 4 (non gale array. All versions) . .•. $125.00 
FOR MODEL 4P (gate array & non gate array) •• . $125.00 
FOR MODEL 4 (gale array) . .. . ...• . .. $175.00 
FOR MODEL 4D (ga1e array) •...... ... $175.00 
Memoryboards without 256k(150ns) Chips. Price $40 a 
set (8 chips). 112 MEG = 16 chips. 
1 MEGABYTE = 32 chips 

SEATRONICS..__-----• 
P.0.8. 4607 - 6202 ZA MAASTRICHT - HOLLAND 
TELEX 56509 MONEY BACK GUARANTEE 
Please specify exact system configuration for orders or requests 
VISA • MASTER CARD · ACCES • EUROCARD -
TRAVELERS CHEQUES S & H $4 for software; $8 for hardware 

NEW PRODUCT$ 


Refer requires 128K RAM. gram sells for $239; demon
a printer, and MS-DOS or PC strations containing a sample 
DOS. It sells for $45. For more index and instructions sell 
Information, contact James for $9. 
Halstead & Associates, 1551 For more information, con
Plainfield, Joliet, IL 60435. tact Publishers Software Net
815-725-0346. . work, 4314 Sage Circle, Salt 
Circle 560on Reader Service card. Lake City. UT 84124. 801

263-1512. 
Science in Print Circle 566 on Reader Service card. 

CMI Software has released 
TechWriter 2.2, a word proces A Directory 
sor that blends scientific and Of Directories 
mathematical characters and Lassen Software Inc. has 
equations with regular text. released Diskette Manager 

TechWriter 2 .2 displays Plus, a program designed to 
and prints more than 280 replace the original Diskette 
special characters, including Manager. 
Greek, mathematical, chemi The program reads direc
cal. boldface. underlining. su tories from up to 20 disks to 
per- and subscript. and two create a catalog tailored by 
number sizes. Macro keys let the user. You can also pro
you call on building blocks lo duce prlnled labels with 
draw carbon rings and other s pace for six lines of com 
chemical symbols. An op ments on each disk, includ
tional 120,000-word spelling ing such Information as the 
checker is available: common creation date. number of files. 
word-processing features are a nd amount of remaining 
standard. including auto disk space. 
matic pagination. visible The IBM PC/XT version of 
page breaks, and mail merge. Diskette Manager Plus costs 
Sixty-five printer drivers are $59.95 and requires 128K 
also included. RAM, an SO-character dlsplay 

TechWriter 2.2 runs on IBM monitor. DOS 2.x or 3 .x. two 
PC/XT/JITs and compatibles double-sided drives (or one 
and sells for $595 (the spell double-sided and one fixed
ing checker is $100) . For disk drive), and a printer. A 
more information. contact version for the IBM PC/AT and 
CMI Software, 1395 Main St., compatibles sells for $79.95. 
Waltham, MA 02154, 617- For further Information. 
899-7244. contact Lassen Software Inc .. 
Ctrcie 555 on Reader Service card. P.O. Box 1190, Chico, CA 

95927. 916-891-6957. 
Index-a-matic Circle 562 on Reader Servtce card. 

The Text Indexer from Pub
lishers Software Network Words 
scans text files to create glos And Pictures 
saries and indexes. It was de EnerMerge from Enertronics 
veloped in cooperation with Research Inc. lets you combine 
the University of Utah Writ graphics with text and print 
ing Program. the result with the word pro

After you enter word-pro cessor's Print command. 
cessor file names, the program Screen Images can b e 
generates a word list (exclud saved from within a graphics 
ing connecting words like program and stored in a spe
"through," "above," "as," and _ cial file that you call up later 
so on) that you can edit and from your word processor. 
cross-reference. A separate From there, you can modify 
index lists the words by page the images' size and appear
number or by other cate  ance and send it to the 
gories you choose yourself. printer. The program Is mem

Text Indexer runs on the ory-resident and supports 
IBM PC and compatibles. It most word processors and 35 
requires 256K RAM and PC popular printers. 
DOS or MS-DOS 2.0 or EnerMerge runs on IBM PC/ 
higher: two disk drives are XT/ATs and compatibles: it 
also required, bul a hard dlsk requires a hard-disk or dou
is recommended. The pro- ble-sided, double-density 
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The half-board integral modemfrom OmnlTel ls compattble 
with industry transmission standards. 

drive, 85K of separate RAM 
space, a graphics or laser 
printer. an IBM or compatible 
color graphics board, and 
DOS. 2.0 or higher. The pro
gram sells for $199. 

Contact Enertronics Re 
search Inc., 5 Station Plaza, 
1910 Pine St.. St. Louis. MO 
63103. 314-421-2771. 
Circle 558 on Reader Service card. 

Keeper
Of the Keys 

Commander Is a multiWin
dow user interface from Key
word Office Technologies 
Ltd.; It provides access to 253 
applications through user-de
fined function keys. 

The program Is designed to 
help system Integrators and 
other microcomputer users 
bypass complica te d DOS 
commands and tailor menus 
to their needs . It runs on 
128K IBM PCs and compati
bles with DOS 2.0 or higher. 
Two floppy disks or one hard 
disk and one floppy disk are 
required. 

Commander sells for 
$49.95. Contact Keyword Of
fice Technologies Ltd.. 2816 
11 St. N.E., Calgary. Alberta 
T2E 7S7, 403-250-1770. 
Circle 561 on Reader Seruice card. 

Encore. Encore 
OmniTe l Inc. has intro

duced a half-board integral 
mode m for IBM PC/XT/ATs 
and compatibles. 

The Encore 2400 HB is a 
Hayes-c ompatible, asyn
chronous modem that runs at 
300. 1.200. and 2 .400 baud. 

Features Include software-con
trollcd volume. call-progress 
reporting, and automatic 
speed selection and fajJback. 

The modem comes with a 
two-year warranty and sells 
for $399. For information, 
contact OmnlTel Inc., 5415 
Randall Place. Fremont, CA 
94538, 415-490-2202. 
Circle 564 on Reader Service card. 

Generic 
Teammate~ 

Generic Software Inc. has 
released four new products in 
Its line of CADD (computer
aided drafting and design) 
software for IBM PCs and 
compatibles. 

Generic CADD 2.0 ($99.95) 
features plot spooling. mac
ros, global editing, a nd 
greater speed. Other new fea
tures include word-processor
like editing and tree-struc
tured menus. 

FirstCADD ($49.95) is a 
shorter, introductory CADD 
program for beginners. Il re
quires 256K RAM, a graphics 
board , and two drives. 

Auto-Convert ($24.95) is a 
modular add-on package for 
transferring files from Ge
neric CADD to AutoCADD. 

AutoDimension ($49.95) 
adds dimensions and legends 
to drawings generated by Ge
nertc CADD. 

All four programs come 
with a 60-day . money-back 
guarantee. Contact Generic 
Software Inc ., 8763-148th 
Ave . N .E., Redmond , WA 
98052, 206-885-5307. 
Circle 559 on Reader Service card. 

Circle 235 on Reader Service card.

More than Speed Reading! ______ 

•••with the Pe{Sonal Learning System 
Use your computer to double or triple your reading speed without 
skipping words. Power Reading trains you to read groups of words 
at a glance-In clusters. No skipping words as in Speed Reading. 
LBarn to instantly switch from pleasure reading to study reading; 
always at increased speeds. Automatically adjusts to individual 
abilities. With Power Reading techniques, you read every word to 
increase comprehension and make reading easier and more 
enjo able. Better than expensive classes. 

READ FASTER -UNDERSTAND MORE . .. 
• ---------'-. =~' ,,...AND HAVE MORE FREE TIME! 

$69.50 Complete Package • No computer knowledge needed 
• Unlimited back-ups • Single keystroke operation! 

•Grades 7 through Adult- tested! 

MONEY·BACK GUARANTEE 
DOUBLE YOUR READING SPEED IN 
15 DAYS OR YOUR M0NEV BACK! 

• At school: Easier test-taking; get better grades 
• At work: Be more productive; save hours of time 

•-~~-• At home: Keep up with news, magazines, books 
0 	Model 111/4 0 MS-DOS T/1000, 1200, 3000, IBM 

§ Call Toll-Free (Day or night) EJ 

-

800·628·2828 Ext. 832 
or send your order to 


LSR Learning Associates, Inc 


Box 3264 Farmingdale_:, New Vork 11735 

Circ le 46 on Reader Service card. 

TRSBO - CP/M - MS-DOS - CoCo! 
Hypercross 3.0 - The Third Generation in File Trans ler. 

Us1ny HYPERCROSS 3 you can COPY Illes between TRS-80 disks and !hose from many 
CPIM and IBM- PC 1ypecomputers on your own TRS-80 model I, lll , 4 / 4Por Max-80. lfyou 
have access lo more than one kind of computer. or you arc changing to a new machine 
then you need HYPERCROSS to transfer your tex t files. BASIC. FORTRAN PASCAL or C 
programs. Viscalc files. general ledge1 and accounting hies. data bases and even binary 
tile~ You ca n FORMAT aHen disks. read lheir directories.copy Illes 10 and from !hem, even 
copy d1reclly from one ahen disk 10 another. 
Formats supported: IBM -PC and MS -DOS compatibles include DOS 1.1 . 2.0·3.2 Tandy 
2000. single and double sided. 3.5 and 5 inch. CP/ M lrom Aardvark lo Zorba. 1nc:ludiny all 
popula1 TRSBO lur111a1s such as Holmes. M rmre7\1m;:i , and Omikron TRS·SO Color 
Computer torma1 also supported. 
Hypercross converts Basic files Now Hyperc ross includes a feature to automatically 
change the tokens in a TAS · SOfile to the correct format for CP/M or MSDOS. As you copy, 
Hypercross automatica lly converts the Basic fll es, putting in spaces. changing PRINT@. 
correcting synla)( errors ;ind fla~mtng parts rieertmg manual modilicat1on. 
Tried and Tested m 1 OOOs of mstar1at1ons wor ld wide. by Industry, Un ivers111es. Govern · 
ment lnstitut1on:::i and nice TRS -80 owners everywhere. Prices include disk. manual. and 
shipping. Upgrades from any version of t-lypercross or SuperCross fo r old disk ..- $5 ..- p1ic:e 
difleitmce IS15 mm). 
Hypercross 2 O ror Coco formal (No Basic converl) .. .. .. .. ........ . . .... $49.95 ppd 
Hypercross 3.0 CP/M 40 single sided CP/ M fo rmats . . ... . .•.......... .. $54 .95 ppd 
Hypercross 3.0 PC with popular MSDOS formals . ......... ••... ... . . .... $54 .95 ppd 
Hypercross XT 13.0 with 90 CPI M and PC forin<1 IS . . . . . . . . . • . . . ... $89.95 ppd 
Hypercross XT / 30·Plus Now wi lh 220 lormats Inc Coco ........... .... $129.95 ppd 
Specify TRS-80 Model I (need; doubler), Ill, 4 /4 P or MAX-80. 
Dual model versions e.g. Mod 3/ 4 on one disk add $10 extra. 

Amazing HYPERZAP 3.2G Disk Magic! 
Do you want to back up your precious copy of Copycal 3. or SU. Do you want to fut or modify 
a disk - if so then you need HYPERZAP! On lhe mark~t for 3 years. HYPERZAP is morelhan 
1ust another disk copying program - It is the p fogram lor analyzing. copying. repa iring. 
crea ting lloppy disks 01 all kinds. It works w11h TRS·BO fo rmats as well an m3ny others such 
as CPI M. PC. CoCo etc. Designed to handle moi::ed densi ty sec1ors on any track in any 
sequence. Many features for read ing. wr iting. ed111ng track and sec1or data. Hyperzap is the 
toul lhal lets you be in charge. Make your own scU booting disks. Take your own CMD file 
and 1urn It lnro a dual oooting Mod 11/llllV dtsk. Autopilot mode allows learns. saves and 
repeats procedu res. Disk comes with fascinating examples. Use Hypcrzap as a learning 
tool · find oul how th ings are done' 
HYPCRZAP 3.2G • nothing else even comes close! .................... .. $49.95 ppd 

Arranger II Disk Index System 
World's finest TASBO disk ca taloging sys1em. Now you can find that file when you want 11 
Arranger will CATALOG. SORT and FINO up 10 11 000 ti les fasI! Runs on any Model I. Ill or IV 
and auromattcally recognizes any DOS even double sided. 
Arranger II from Triple D highly recommended ........... ...... . ... .. . . $52.95 ppd 

Xenocopy II for the PC! 
Read and wnte up to 275 different format5 on your IBM PC or compatible. Includes CPI M. 
CoCo. UCSD Pascal. NEC DOS. Atari ST. etc . . . . . . . 579.95 plus $3.00 shipping 

HYPERSOFT 
PO Box 51155. Raleigh. NC 27609 
(919) 847-4779 Ram- t t pm EST 
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Circle 444 on Reader Service card. 

Tandy 1000 Memory Card 
another high quality product from Southwestern Digital 

' 

Why spend a bundle on a Tandy board? 
Our Board is only 

·$135. 
Features: 
• 512K of Memory 
• OMA 
• Expansion Port 
• Gold Edge Cards 
• Easy Installation 

The Southwestern Digital Memory Expansion Plus Card has all • 30 Day Satisfaction Guarantee Pol icy 

Tandy 1000 Add on Boards 
Serial, Clock, or Both 

The Southwestern Digital new Add-On boards were developed 
for use with the Plus Card Port, ( a piggy-back type, add on port 
established by Tandy to eliminate the need for an additional card 
slot ). These cards are fully compatible with the Memory Expansion 
Plus Card from Southwestern Digital and the Memory Expansion 
Plus Board from Tandy. 

RS232C PLUS Option Board 
Mounts on a PLUS expansion board, and features selectivity 

between COM Port 1 and COM Port 2. The RS232C output connec
tor is the standard Tandy female DB25, and is fully compatible with 
the Tandy output. $85. 

Clock/Calendar PLUS Option Board 
Mounts on a Plus expansion board, and features selectivity between 

two ports so that you can run two clocks at one time. The Clock 
Calendar Board gives you perpetual time/date so that you don't have 
to re-input time and date into your application programs as part of 
your power up routine. $85. 

RS232C-Clock/Calendar PLUS Option Board 
Features options of both of the above boards on just one 

board. $170. 

Save on the Combination 
512K, RS232C-Serlal Port, and Clock . . . . . . . . . . . . . . $245. 
(Includes RAM DISK and PRINTER SPOOLER) 

NEW! 

20 Megabyte Tandy 1000 HARD DRIVE ............ $550. 

(for use with 1 or 2 Disk Drives) 


Tandy 1000 Computer System 
Tandy 1000 with 640K, RS232 Serial Port, Clock/Calender, and a 
20 Meg Hard Drive . . . . . . . . . . . . . . . . . . . . . . . . . . $1450. 

the features of the Radio Shack Board but the price: you save 
almost $400. Features include 512K installed, burned in, and tested 
to give you a total of 640K, a OMA circut that is fully tested for hard 
drive operation , and an expansion port that will work with any of the 
Radio Shack Memory Plus Expansion Card options. High quality 
manufacturing , and features such as gold plated card edges make 
this the logical choice in upgrading your memory. 

Order Line 

1-713-480-3296 
Southwestern Digital 
17333 El Camino Real 
Houston, TX 77058 
Ordering Information 
Call us or mail your 01der in . We accept Visa, Maslercard. and Certified Funds for Quickest ship
ment. Personal checks are held for clearance. Add $5. for ground shipment, or S10 tor UPS 2nd 
day ai r service. All products carry a 30 day salislaction guar.::1n1ee. and are wairantied for a lull 

year. 



Good This Monlh -
' PRINTER RIBBON NEW CARTRIDGES RELOADS INSERTS EZ·LOAO tm 

MAKE, MODEL NUMBER SIZE From the various You SEND your used DROP IN. NO WINDING! 
Contact us ii your printer i s Inches manulacturers or made CARTRIDGES 10 us WE U ACT REPLACEMENTS 

not listed. We have many more in stock. by in our own shop. pul OUR NEW INSE RTS made In our own shop. 
We cen probably RELOAD your old cartridges. Yards Ready 10 use. In them. Carlrldges NOT included. 

C ITOH Prowrlter 1550-8510, N EC 8023-8025, APPLE OMP-IMAOEW 112 ll 18 $1512 $42/6 s 78/12 $7/1 $6 .. 2 orm0fe $1513 $54/12 $288172 

C ITOH STARWRITER F·10·40 ) Carbon Film Black 5/16. 130 $1813 $60112 $342/72 S5ea3·11 $4 ea 12 or more $24/6 $42112 $234172 
DIAB LO HYTYPE II Fabric Black ..oru~a..D $1812 $5116 s 96112 $8/1 S7 ea 2 or more $21/3 $78112 $432/725111 • 17 

RADIO SHACK-TOSHIBA·COMMOOORE-PANASONIC·RICOH 112. 52 RS OMP-2200 ...... .. . $1811 S16ea 2 o< mOR $30/3 $5716 $108112 
Carbon Film · DWP 210 (Hy lype II) Black (1 445) 5116 .. 14.5 $18/3 $60/12 $342172 S5 u 3·11 S4u 12 Of mot• $24/6 $42112 $234/72 

ow II, OWP410·510, RICOH 1200·130().1600 Black (1 419) 114 .. 145 $18/3 $6011 2 $342/72 $5u3-11 S4 ea 12 or more $24/6 $42/12 $234/72 
Red , Green, Blue, Brown Colors (1419) 1141 130 $2113 $72112 $414172 $6 •• 3·11 ss •• 12 or mort $3016 $54/12 $234/72 

Fabric (Long Lile), DWP 210 (Hytype 11) Black(1458) 
'"' • 17 

$1812 S51/6 $ 96/12 $811 S7 ea 2 ormore $2113 $78/12 $432/72
-o•u~oa~

OW II. DWP 410·510, RICOH 1200·1300-1600 Black (1449) 1141 1'$ $1812 $51 /6 s 96112 $811 S7u 2ormote $21/3 $78/12 $432/72 
OMP·100, LP VII, COMMODORE 1525, GORILLA BANANA (1424) lnll.er Loop $1812 $51/6 s 96/12 ...................... ................................... ................................................_.. 
OMP·200, 120. (430 Inserts & Reloads Only) (1296)(1483) 117 1 20 $2012 $57/6 $108112 $7/1 $6ea 2 or more $15/3 $54112 $288172 
OMP·400·420, LP VI-VIII, PANASONIC KXP·130·1093 (1418) S/16. 14 $1512 $42/6 s 78112 $7/1 S6 ea 2 or more $15/3 $54112 $288172 
OMP-500 (130 Inserts & Reloads Only) (1236)(1 482) 112 •. 20 $2212 $63/6 $120112 $7/1 $6 •• 2 or mo1e $1 5/3 $54112 $288172 
OMP·2100, TOSHIBA P134G-135().1351 -351 (1 4421 1/2 A 20 $15/2 $42/6 s 78/12 $7/1 $6 •• 2 otmote 51513 $54/12 $288172 
LP·l-IHV, CENTRONICS 730·737-739-779(Zip Pack) (1 413) 9116. 16 ............................_____ ---····--··· $12/3 $45112 $252/72 
LP lll·V, CANON A1200(New Onlv)('h x 5) (1 414) 112 ... 1S $1512 542/6 s 78112 $711 S6ea 2 0t moie $1513 $54/ 12 $288172 

EPSON LQ 1500. (LQ 800. LO 1000 Inserts and Reloads Only) 112 a 14 $1812 $5118 s 96112 $711 $611 2 Of tnOft $1513 $54112 $288172 
MX-FX·RX 70-80·85, LX 80·90 (5/16 x 7), IBM PC (5152) 112. 20 $1412 $36/6 s 66/12 $711 S6 oa 2 Ofmofe $1513 $54112 $288172 
MX-FX·RX 100·185·286, IBM PROPRINTER (7116 x 20) (4201) 1121 JO $1812 $51/6 5 96112 $811 $7 aa 20fma•e $1813 $66112 $360172 
DX 20·35 Carbon Fiim (Mulllstrik•I, OLIVETTI ET-121 ·221 5/16. 290 $2113 $72/12 $414172 (Call for Conect•bh~ Pfice1) ................................................ 

NEC Splnwrller·Carbon Fil m · 2000-3500 {Reloads BCCOMPCOOnl~I 5/16 . 145 $1813 S60/12 $342/72 S5 ea3·11 $4 .. 12 0 1 more $24/6 $42112 $234172 
• 5500·7700 (Can Roload Most TypH) ...,1uuu • $1813 $60/12 $342/72 SS ea 3-11 $4 •• 12 01mo1e $2416 $42/12 $234172lf,4 1 , ., 

·Fabric · 2000-3500 {Can Reload All) 112" 14 $1812 $5116 s 96/12 $8/1 s1 .. 2 or more $15/3 $54112 5288/72 
· 5500·7700 (Can Reload All) 112 A 13 $15/2 $4216 $ 78/12 $811 S7 ea 2 ot more $1513 $54/12 $288172 

Plnwrller P1 ·P2·P6 112 A 20 $2512 $6916 $126/12 $7/1 $6 11 2 or more $15/3 $54/1 2 $2.88172 
p3.p7 112 Jll 27 $30/2 $84/6 $156/12 $811 $7 oa 2 or more $18/3 $66/12 $360172 

OKI DATA Pacemark 2350·2410 Black 112. 100 $25 each $20/1 S18 ea 2 or mo1e $36/3 $132/12 $720172 
Mlcrollne 182-183·192·1 93 lnkeJ Loop $2012 $5716 $10811 2 

SEND CHECK, MONEYORDER. OR C.O.D. TO:M L-80-82·83·92·93 (Cell for Ml-84 Prlcoo) 112 Jll 16 $2116 $36/12 $198172 
MANNESMAN·TALLY MT-160, RITEMAN IN FORUNNER linker Loopl 9mmx11 $19/2 $5416 $102/12 vlb BCCOMPCO •MT·180-290 9mmi 13 520/2 $57/6 $108/12 800 South 17 Box 246 

·SPIRIT 80 (SP80) COM MOOO RE 1526 (Mulllstrlke) 112. 35 $16/2 $4516 $ 84112 Summersvil le , MO 65571 • (417) 932·4196 
PANASONIC KXP·1080·1090·1091-1092·1592· 1595 Inker Loop $2012 $57/6 $108/12 WE PAY UPS CAOUNDSHIPPING on PREPAID ORDERS. 

B ROTHER HR·15·25-35 } Carbon Fi lm (Mulllslrlk•I 
PLEASE INCLUDE STR EE T ADDRESS lor UPS DELIVERY 

5116 x 82 $1813 $60112 $342172 FOREIG NADO15% U.S. FUNDS. 
COM REX DX·15, II Fabric (Call for Comro1t 420 Pricos) 5116 lC 17 $15/2 $42/6 s 78/12 MISSOURI RESIDENTS ADD 5•;, SALES TAX 
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TRSDOS 1.3 and 6.2. and uses memory as needed. To cndar. DLR. View. Calculator. 
over 100 CP/M formats for the user, the file appears as Hex, and Termcomm. 
$99. For more information. one continuous 128K ofRAM. Cut and Paste allows you to 
contact Fax Plus Computing, The ROMware works only transfer Information among 

TRSDOS 
Chapter and Verse 

373 Wilson S t. . Derry. PA with the PCSG/Cryptronlcs fil es when using the pro-
Fax Plus Computing Is of 15627, 412-694-5750. Mode l 100 RAM+ memory gram's Notepad, View. or Cal

fering the c omplete King Circle 571 on ReaderService card. expansion. The price for the culator applications. Auto-
James Version of the Bible on 128K memory expansion Is Dialing. now a standard fea
disk. The KJV Bible-on-Disk $425. Current owners of the ture of Phonebook. lets you
contains all 66 books of the Portable Expansion 

64K module can upgrade to make phone calls automati-
Bible with a separate file for The Portable Computer 96.K for $50. For information, cally on a Hayes-compatible
each of the l, 189 chapters. Support Group (PCSG) has contact the Portable Com- modem. The third function. 
The 64-column text format added Expansion Basic. a puter Support Group, 11035 Keys , lets you define up lo 
permits printing with stan- new snap-In ROM feature, lo Harry H1nes Blvd., Dallas, TX eight keys on the keyboard. 
dard margins and allows for Its Model 100 RAM+ soft 75229. 214-351-0564. Write-Hand-Man is avail-
easy reading on screen. ware. The new feature allows Ctrcle573onReaderServtoe<XUd. able for CP/M 2.2, CP/M 3.0 
Chapter and verse bear the users of the PCSG 128K an d ZRDOS systems for 
traditional notation. with In- memory expansion to create $49.95. Upgrades of earlier 
fe rre d readings g iven in data files ustng all available Helpful Hands 

versions are available for a $7 
brackets. memory. thus ending the Poor Person Software an- handling fee. 

The text files are in ASCII frustration of squeeztng code nounces Cut and Paste, Auto- For information . contact 
and can be extracted, empha- tnto the 32K typically avail- Dialing, and Keys- three new Poor Person Software, 3721 
sized. and otherwise manlp- able on the Model 100. functions for Write-Hand- Starr King Circle, Palo Alto,
ulated with a word processor Expansion Basic permits Man, its desktop organizer for CA 94306. 415-493-3735. 
for personal Bible study. The Model 100 users to create pro- use with CP/M 2 .2 and 3.0 

Circle 5 72 on Reader Servfce card. 
disks are not copy-protected grams that read and write systems. WI.th the addition of 
and may be circulated In the files to any memory bank. lfa these functions. Write-Hand
public domain . program uses all of-the mem- Man now contains nine appll- Test Patterns 

The KJV Bible-on-Disk Is ory in the first bank. It spills cations. The original features S henandoah Software's 
available In MS-DOS 2 . 11 . over into the other banks and are Notepad, Phonebook, Cal- Exams II Is a test generator 

Circle 152 on Reader Service card. 

NEW PRINTERS ADDEDI FIND YOURS BELOW. EXACT REPLACEMENTSRIBBON SALE 



Circle 532 on Reader Service card. 

the winning hand! 

PC-Tax··for TaxPros 

PC-TAX WINS BY: 
Offering a Tax System that has been in use for 
more than nine years and has prepared over ten 
million returns for users all over the United 
States a nd in many foreign countries. 

Supplying un limited telephone support through 
the tax season. 

S hipping systems to your order far in advance of 
the tax season, giving you time to learn its use 
and hone your skills. 

Computing all tax amounts, all fix ed and 
income- re lated limitations. Automatically totals 
W-2's, income averages. computes depreciation, 
e tc. 

Doin g returns twenty times faster than anyone 
can do them manually. 

win the 
•income 
tax game! 

Your tax knowledge 
and skill combined with 
PC - TAX make a win - win 
combo. Don't miss out! 

PC - TAX will run on your MS - QOS 
computer, or all major Radio Sha !'.'.k 
mach ines. Once you power-up and 
drop in our disk, you can forget ' 
about the bugbear of changes in 
the income tax forms. We take 
care of it for you. 

PC·TAX DOESN'T LOSE: 
Doesn't require you to buy some oddball and 
expensive "operating system." You put our disk 
in your machine and it does taxes. That's all! 

Doesn't offer a " hot-shot amateur" or two or 
three-times failed sys tem. Each year many of 
these are offered. Then they fail, taking the 
accountant's money down the tube with them. 

lfyou do tax returns, you need PC-TAX, the trul~ 
professional computerized income tax prepara
tion system . Look into it today! 

CALL: (602) 753-1133 
Contract Service s Assoc. 
507 Lead St. Kingman, Az. 86401 

Manual - "Computerizing the Professional Tax Office" - $ 7 .50 

Demonstration Disk - Specify computer make and model - .f; 7.50 


csa CONTRACT SERVICES ASSOCIATES 

For FINAL solutions 



NEW PRODUCTS 


that maintains a data base of 
multiple-choice. true-or-false. 
fill-in-the-blank . short-an
swer. and essay test formats. 
The program uses standard 
print-formatting commands 
and allows you to insert in
structions anywhere on the 
printed test. 

Test items are chosen with 
keywords, screen-review, and 
random-selection options 
and can be edited at any time. 
The format is flexible: Users 
can inse1·t s ·pace before test 
items for illustrations and 
after test Items for students to 
write their answers. Exams II 
also allows insertion of in
structions anywhere within 
printed text. 

Exams Il. a revision of the 
Exams program installed in 
many schools across the 
country, is available for the 
Models III and 4 for $99. For 
more Information. contact 
Shenandoah Software, P.O. 
Box 776. Harrisonburg, VA 
22801. 703-433-9485. 
Circle 574 on Reader Serolcecard. 

Etc. 

A Low-Decibel Daisy 

The Dl0-40 daisy-wheel 
pr inter from C. Itoh Digital 
Products prints at speeds up 
to 40 characters per second 
with an acoustic noise level of 
less than 60 decibels. The 
printer has three character 
pitches. allowing the creation 
ofspreadsheets up to 203 col
umns wide. Other features in
clude 8-bit parallel and RS
232C serial interfaces, an SK 
data buffer. and compatibility 
with all Dlablo print wheels. 

The suggested retail price 
is $949. For further infom1a
tion, contact C. Itoh Digital 
Products Inc.. 19750 S. Ver
mont Ave ., Suite 220, Tor
rance. CA 90502. 213-327
2110 or 800-423-0300. 
Circle 577 on Reader Service card. 

Box of Surprises 
Black Box Corp. has issued 

the second edition of its Per-

The Dl0-40 printer prints up to 40 characters per second
qutetly. 

sonal Black Box Catalog fea
turing a variety of products 
for microcomputer users. 

The new catalog lists 20 
percent more items than the 
original. New product lines 
covered include data-acquisi
tion products for laboratory 

u e, management software, 
a n d r e ference books. Also 
liste d in the 88-page, full
c olor catalog are cables, 
s w itch es. test equipm ent . 
tools, modems, spoolers, pro
tocol converters. and termi
nal-emulation boards. 

Circle 464 on Reader Service card. 

Graphics Solutions 
High-Resolution Software and Hardware 

GBASIC 3.0 - Radio Shack Model •T.CAD - Professional drafting aid which 
4/4D/4P/lll hi-res board owners take note outputs to a printer or plotter. $345.00. 
of an enhanced graphics Basic: GBASlC 3 .0 SURFACE PLOT - Plot three-dimensional
It not only provides an equivalent for each 

equations of the form Z= F(x.y). $39.95.
of the BAS!CG commands but adds a 

number of important new ones while using 30-PLOT - View three-dimensional data 

less memory. Without having to exit Basic, from any perspective or angle. $39.95. 

the hi-res screen can be saved to disk, 
 MATHPLOT - Plot equations of lhe form 
loaded from disk, or printed on any of 30 Y= F(x) with auto scaling. $39.95. 
popular printers: Epson, Star Micronics, GRAFYX SOLUTION - A plug-in, 

CHESS - A very powerful program with Radio Shack, Okidata, C. !toh, NEC, etc. clip-on board enhances any Model 4/40 
The software works with TRSDOS 1.3, 10 skill levels, 40 play options. $49.95. 4P/ I!! to provide 640 x 240 dot graphics. 
6.1.2, 6.2; OOSPLUS 3 .4, 3.5, 4; LOOS; (512 x 192 on a Model [[[) The board REVEBSI - Play Othello with 10 skill 
and NEWDOS80. The disk contains 40 comes with a 56 page manual and a disk levels, 20 execution options. $29.95. 
graphics programs/files. Also included is a containing both model 3 and 4 mode 

30 Tic-Tac-Toe - Play the computer or detailed manual with assembly language versions of over 40 programs and files 
a friend on a 4 x 4 x 4 matrix. $19.95.entry addresses. $49.95. (Specify Model 4 including GBASIC 3.0 which adds over 20 

or III mode or add $10 for both_) SUDESHOW - Create a sequence of graphics commands to Basic. $199.95. 

hi-resolution picture displays. $19.95.The following eleven programs run on Please specify your ex.act system 
a Model 4/4D/4P/llI equipped with a Radio Blorbytb•/USA - Plot your biorhythm or configuration when ordering or requesting 
Shack graphics board and GBASlC 3.0 or learn the states and capitols. $19.95. information. Payment may be by check, 
a Micro-Labs Grafyx Solution board: Visa, Mastercard, or COD. Domestic

dOY-MOUSE - Allows a Radio Shack shipping is free on pre-paid orders. TexasORAW - A powerful full screen graphics Color Computer joystick, mouse, or touch residents add 5Ys% sales tax. drawing and editing program. $39.95. pad to be connected to any Model 
BIZGRAPH - Create business graphs from 4/40/4P/11L Hardware provides X, Y M.cao-LAes. INC. 214-235-0915 
hand-entered or VisiCa!c data. $75.00. position values from 0 to 255. $129.95. 902 Pinecrest , Richardson, Texas 75080 
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For a fre~ copy of llie cata page; specifying printer con
log. contact Black Box Corp.. trol codes; specifying number 
P.O. Box 12800, Pittsburgh. of lines between records; sup
PA 15241. 412-746-5500. pressing printing of blank 
Circle 5 76 on Reader Service mrcL li n es ; sorting on up to four 

Modem Protector fields: selecting records based 
on and/or CJiteria; and print

The Kleen Line Security ing grand totals for all records. 
PDS-11 is a modem protector The product is now avail· 
that suppresses telephone
line spikes caused by light
ning , spherics, or office 

a ble for the special direct
m ail price of $49. Custom 
versions are available for a 

switch mechanisms. Models s m a ll additional cost . For 
are available for standard more information. contact 
four-pin telephone modular 
connectors (RJ-11) and wider 

Clay Watts Software. 68C 
NorU1 Loop. Cedar Hill, TX 

eight-pin connectors (RJ-45). 75104. 214-291-1171. 
The PDS-11 has suppres Circle 570 on ReaderService card. 

sion on red and green phone 
lines (pins 3 and 4) with ye!· 

Protect your modem against telephone-line spikes with the 
Kleen Line Security PDS-11 . Down to Earth 

low and black lines brought The Nortlleast Regional Ag
straight through. Standard Report Writing It also can print any number ricultural Engineering Ser· 
modular four-pin telephone of fields, lines, and columns vice (NRAES) is offering a free 
connectors provide trouble Clay Watts Software an per record and up to six title catalog of software for agri
free hookup. nounces Proaid III+ and lines per page, with date and cultural applications. Many 

The PDS-11 costs $73.95. Proaid 4 + . relational report page number. of the programs run on Radio 
Contact Electronic Special writers for Profile III Plus and Other standard reporting ca Shack Models III and 4 and 
ists Inc .. 171 S. Main St. , P.O. Profile 4 Plus data files. The pabilities include trimming th e Tandy 1000 (MS-DOS). 
Box 389. Natick. MA 01760, software can print reports re blanks between fields; setting Among the programs listed 
800-225-4876. lating three files and print left. top. and bottom margins; are Dairy Ration Analyzer. 
Circle 580 onReader Service card. text anywhere on the report. setting the nurnher oflines per Bcc fgain . Feedsheet, and 

Circle 227 on Reader Service card. Circle 470 on Reader Service card 

~Tandy 1000 

SPEED 

UNLIMITED 

~~~087 
If you're programming, running spreadsheets or CAD software on 
your Tandy 1000-fasten your seatbelt! 
PG Design has developed an 8087 adapter card, SPEED TICKET, for 
the Tandy 1000 which allows you to dramatically accelerate the run· 
ning time of your programs. Programmers· tools like MicroWay's 
87BASIC"', spreadsheets like Lotus 1-2-3"', or CAD software like Auto· 
desk's AutoCAD"' run as much as 500 percen t faster when you get 
yourself a SPEED TICKET from PG Design . 
just pop the hood -on your Tandy 1000, unplug the 8088 chip, plug it 
into the SPEED TICKET. and plug the SPEED TICKET back into 
the original 8088 socket. Wipe the windshield and you're off. 
SPEED TICKET comes with test software and our guarantee that it 
works perfectly. or your money back! 

SPEED TICKET - $249 
SMHz V20 Processor - $19.95 
(boosts performance speed an additional 3-5 percent! 
8087 processor with test software for Tandy lOOOA - $149. 

PG 
We accept Master Card. VISA, mu11cy uti.lcn1, 11.nd chc-c~ . 


We ~hip within five: days of receiving your ordet. 

PG Design Electronics. Inc. 
Dept. B, 37560 Thirty-one Mile Rd, 
Richmond, MI 48062 
313/727-2744JJesign 

Pickles &Trout 


available from 

TriSoft 


All your Tandy Model-II, -12, -16, 
and -6000 CP/M-2.2 and CP/M-68K 
needs! 

From: 
TriSoft 
1825 East 38V2 St. 
Austin; Texas 78751 

1-800-531-5170 
(512) 472-0744 
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Milk-Hauling Cost Analysis. 
Spreadsheet templates are 
available for estate-tax plan
ning. dairy-farm cash-flow 
analysis, growing cattle 
performance. and dairy 
engineering. 

Most of the programs listed 
in the catalog were developed 
by professors at Cornell Uni
versity. For a copy, contact 
the NRAES, Riley Robb Hall, 
Cornell University. Ithaca, 
NY 14853, 607-255-7654 or 
607-255-2472. 
Clrcle 585 on Reader Serutce card. 

New Power 
Computer Accessories 

Corp. has added the Power 
Director Model P25 to its line 
of power-protection and con
trol products. The Model P25 
protects personal computers 
from spikes, surges, and elec
tromagnetic and radio·fre· 
quency interference. It also 
provides static-discharge and 
fingertip control of power to 
all components of the micro
computer system . 

The Power Director Model P25 offers power protection for 
your personal computer. 

The Power Director meets 
IEEE 587-1980 Class A and 
Class B performance stan
dards, allowing it to with
stand a minimum of 6 ,000 
volts at 500 amps. The device 
features sine-wave tracking 
for superior surge-suppres
sion capability. 

The suggested retail price 

is $99.95. For more informa
tion, contact Computer Ac
cessories Corp.. 6610 Nancy 
Ridge Drive , San Diego , CA 
92121. 619-457-5500. 
Circle 578 on Reader Service carcL 

One for the Archives 
Permalife is a durable, acid

free paper available in contin

uous form from Jerome Busi
n ess Forms Inc . The paper 
has a life expectancy of 400 
years under archival storage 
conditions and 100 years un
der normal conditions. 

T he Permalife paper is de
sig ned for universities , art 
m useun1s. chemical-research 
compa nies , attorneys, doc
tors. botanical gardens. and 
other individuals or groups 
interested in keeping docu
m ents for posterity. The pa
pe r is shrink-wrapped in 
packages of 125 continuous 
sh e ets; it can be bought 
wholesale in IO-package bun
dles for $80. 

For more information. con
tact J erome Business Forms 
Inc .. 20 Millpark Court. Box 
42 . S L Louis. MO 63043
0042. 3 14-428-7799. 
Circle 582 on Reader Service card. 

Hi~h-Density 
Drive Tester 

AVA Instrumenlalion Inc. 
announces the Model 409 
Fl oppy Disk Drive Tester. 

Circle 385 on Reader Service card. 

-cover ground? 

Circle 178 on Reader Service card. 

It doesn't matter if tax preparation is your business or if you prepare 
your own tax returns-EZTax-PREPwill save you time and money, 
while reducing the possibility of erro rs. It's the ideal micro tool for 
accountants, small CPA firms , and individuals. 
For just $15 .00 , we'll send you a copy of EZTax-PREP '86 so that you 
can try it out on your 1985 returns . That $15.00 can be credited to 
EZTax-PREP '87 available in January for $130 .00 . 
EZTax-PREP has every feature you want: Fully documented and 
supported / Includes 23 IRS schedules and forms I Enter data 
once-the system applies it to all forms and schedules I Automatic 
computation of income averaging , depreciation. alternative mini 
mum tax I Easy recall of any form or location for changes I Prints 
IRS-approved. signature-ready returns / ' What if' planning I 
Proven track record with thousands of users nationwide. 
To order your EZTax-PREP trial copy: Just call 1-800-543-1040 
(in PA 215-667-4064) to order wi th VISA, MasterCard or American 
f xpress; or include a check with your letter for $15.00 plus $3.00 
shipping and handling . (Add 6% sales tax in PA.) Please specify 
computer (TRS-80 , Model 4, 4P, Tandy 1000, 1200, 2000, 3000, 
CPM) and spreadsheet you use. 
After just a few minutes with EZTax-PREP, you'll wonder 
how you managed without if_ 

~WG!Gl~ 
EZWare Corporation 800-543-1040 

Dept. E (in PA 215-667-4064) 
29 Bala Avenue 

Bala Gynwyd, PA 19004 
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which interfaces with stan communications and how to 
dard and high-density floppy use the variety of services 
drives. The tester has a non available worldwide. The sec
volatile RAM for storing drive ond volume ($18.95) ls a ref
parameters and testing pro erence guide profiling 800 of 
grams with the power off. the most important informa

In addition to giving accu tion services. 
rate and repeatable window The author. Mike Cane. is a 
margin and asymmetry mea telecommunications industry 
surements, the Model 409 marketing consultant. His 
uses the Dysan Digital Diag other books include The Com
nostic Diskette (DOD) to ver puter Phone Book: Online 
ify proper head alignment Guide to Commodore Com
without using an oscillo puters and the original edition 
scope. The tester can format ofThe Computer Phone Book. 
a disk and pe1form all read/ For information, contact 
write testing in single- or dou the New American Library. 
ble-density IBM formats. The Model 409 Floppy Disk Drive Tester checks standard 1633 Broadway. New York, 

The lester displays results and high-density drives. NY 10019, 212-397-8000. 
on a 48character liquid-crys Circle 584 on Reader Service card. 
tal display (LCD). Users can 
program the tester from the 

eludes a 90-day warranty . 
one DOD , and complete 

ve rsion of The Computer 
Phone Book Is available from Publishing Guide 

front panel, using interactive documentation. New American Library. The A guidebook for those 
menu-driven firmware . Test For information , contact new version is available in thinking of purchasing elec
programs can be stored in AVA Instrumentation Inc .. two volumes: The Computer tronic or desktop publishing 
m emory and on disk for fu 8010Highway9.BenLomond. Phone Book: Guide to Using systems is available for free 
ture use. The device can test CA 95005, 408-336-2281 . Online Systems and The from NBI Inc. Called A Guide 
four drives in sequence, w1U1 Circle 575 on Reader Service card. Computer Phone Book: Di to E lectronic Publishing So
out operator intervention. 

The Mod e l 409 costs New Listings 
rectory of Online Systems. 
The first ($14.95) Is a hands

lutions, the 50-page booklet 
includes an overview of office 

$3,200. The package price in- A revised and expanded on manual that explains tele and in-house publishing en-

Circle 452 on Reader Service card. 

Attention all FX80, FXlOO,JX, RX, & MX owners: 

You already 01MD halfof 

""'" a great priater 9 


inquiries IPSO' 
welcome. 

Hey! 

Remember to 
mention that you 
saw their ad in 
80 Micro 

Now for $79.95 you can own upgrade kit will make your printer 
the rest. You see, today's new dot work like the new models in min
matrix printers offer a lot more. utes- at a fraction of their cost. 

Like an NLQ mode that makes And FX, JX and MX models will 
their letters print almost as sharp print the IBM character set, too. 
as a daisy wheel. And font switch So, call now and use your Visa, 
ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 

1-800-368-7737 

In California: 1-800-831-9772 

g Sw-npleof 
Sampleoflellerwith letter w1thoul 

Dots·Perfeo Dols-Perfoct • • (Dots-Perfect) g 
Thanks.... 

£ Dresselhaus ~ 
837 E. Alosta A~e. , Glendora. CA 91740 Tel: (818) 914-5831 ~~~;_'. ~ 

An upgrade kit for EPSON FX, JX, RX, & MX printers i ! l \, EPSON •Sa trademark of 
EPSON America. Inc. 
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Circle 274 on Reader Service card. 

$19.95 INTRODUCTORY OFFER 

OMNISCROLL Ill/4 
OMNISCROLL lll/4- The premier machine language 
screen scrolling utllity that you can load anrl call from 
BASIC. Select any area of your screen and command 
your computer to scroll in any direction (UP, DOWN, 
RIGHT OR LEFT) 

'MAKE GREAT ANIMATED GRAPHICS FROM 
INTERPRETER BASIC 

'COMPLETE DOCUMENTATION 
'MACHINE LANGUAGE SOURCE CODE Llbi'
ING 

'BASIC DEMO PROGRAMS 
'TUTORIAL TEXT 

OMNJSCROLL ID/4 is for the TRS-80 Model ID or 4 (in 
ill mode) and is supplied ready to run with TRSOOS 1.3 
(Instructions are included for NEWDOS 80 version 2.0) 
To order send check or money order (sorry, nu COD'!i or 
credit orders) for $19.95 plus $2.50 S&H ($5.00 Canada 
or Mexico) with your name and address to: 

Lyons Products 
P.O. Box 272 


Titusville, PA 16354 

PA residents add 6% sales tax to the base price. 

80 Micro does not keep subscription 
records on the premises, therefore 
·calling us only adds time and doesn't 
solve the problem. 

Please send adescription of the prob
lem and your most recent address la· 
bel to: 

BOMicro 
Subscription Dept. 


PO Box 981 

Farmingdale, NY 11737 


Thank you and enjoy your subscription. 


Circle 90 on Reader Service card. 

TANDY COMPU ERS 

SALE PRICES Write or call for Warranty Information 

TOLL FREE 800-222-9485 
MODEMS• PRINTERS•SOFTWARE•DISK DRIVE 
100% RADIO SHACK" PRODUCTS AND COMPONENTS 
TOLL FREE MON- FRI TOLL FREE 
800-222-9485 CE~~ 800-222-9485 
The cost of owning a computer Is coming down, but they are still out of reach for a lot of people. We 

offer the possibility of purchasing computers. printers. software and all the extras at well below the 

suggested retail prices. 

If you need a better way lo keep !rack of a home budge! plan or a business inventory, why not make 

!he investment at rock bottom prices. You get the support of the biggest name in small computers, 

nationwide warranty, and service work. In many cases, we will ship the same day. 

During our years of business experience we have learned the meaning of money, resources, and 

personnel management. We offer a way to increase your effectiveness in these areas at a tremendous 

savings to you. 

The next move is up to you. Just give us a call on our ton· free hot line for the latest quotes on Tandy/ 

Radio Shack computers, software, and equipment. It could be the best move that you will ever make. 
* FREEDOM ELECTRONICS ... ,,......,.,""',,._* .... 
~1(A Division of Four-Wa. Inc.) 513 N. Grant Lexington. NE 68850 ~ ~ ..,. Tandy~ Aedio $had.: atO f Ggi$tCl!'W If.WO~ (II Tllhdy CorporaliOfl • ~ 

IN NEB CAU 308-324-7279 NEB RESIDENTS ADD 3%% SALES TAX 

Make Great Connections! 

• Transfer files directly to/ from disk 
• Use XMODEM for error correction 
• VTIOO terminal emulation 
• Autodial and logon with any autodial modem 

Omniterm
TM 

Profe;~1or1c1 I Crnrnr1ur1 1c c1 t101 1; Sof twdrt:' 

'' . . a powerful, polished program that's a real pleasure to use." 
NewsN t!t .Ne K'slettu, Aug. 198./ 

" . . . the greatest communications software I've ever used." 
PCM Maxa:ine, Sept. 1985 

".. . beginners can get started with a minimum of effort." 
PC Maga:ine. Dec. 1981 

" . . . could become the package of choice in many corporate multiple
machine PC environments. " PC Week, Oct. 1984 

" . . . a contender in both the smart terminal and host software categories." 
PC World, Sept. 1984 '' 

Now available in Radio Shack Stores! Ask for 

Omnitcrm 2 · Omniterm Plus 
Cat.# 25-1160 EOS Cat.# 900-123 

$129.95 $95.00 
IBM PC I XT / AT TRS-80 Model 414P/ 4D 

Tandy I0001120012000/ 3000 

Omrnterm is a product of Lindbergh Sy, tem s, In~ . P.O . !:lo ' 3604. Ann A rbor , \11 (313)971 -9733 
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NBI Inc. 's free 50-page booklet ts a guide to purchasing elec
tronic publishing systems. 

New Products Index 

MS-DOS 
Reader Service 
Number 

55 1 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 

TRS-80 
Reader Service 
Number 

571 
572 
573 
574 

Etc. 
Reader Service 
Number 

575 
576 
577 
570 
578 
579 

580 
581 
582 
583 
584 
585 

Company 

Actlvlslon Inc. 
Business Tools Inc. 
BV Engtneertng 
C. ltoh Dlgllal Products Inc. 

CMl Software 

Corporate Microsystems Inc. 

Dae Software Inc. 

Em:rtron lcs Research Inc. 

Generic Software Inc. 

James Halstead & Associates 

Keyword Office Technologles Ltd. 

Lassen Software Inc. 

Lifeboat Associates 

OmniTei Inc. 

PalanUr Software 

Publishers Software Network 

Sterling Software 

Studio Software 


Company 

Fax Plus Computing 
Poor Person Software 
Portable Computer Support Group 
Shenandoah Software 

Company 

AVA Instrumentation Inc. 
Black Box Corp. 
C. ltoh Dlgltal Products Inc. 

Clay Watts Software 

Computer Accessories Corp. 

EducaUonal Products Infonnatlon 

Exchange 

Electronic Specialists Inc. 

Infocom Inc. 

Jerome Business Forms Inc. 

NBI Inc. 

New American Library 

Nonheast Regional Agricultural 

Engineering Service 


Page 

140 
141 
141 
141 
144 
140 
140 
144 
145 
141 
145 
144 
140 
145 
141 
144 
140 
140 

Page 

147 
147 
147 
147 

Page 

151 
149 
149 
150 
151 

154 
150 
154 
151 
152 
152 

151 

New Products listings are based on lnfonnat!on supplied In 
manufaclurers' press releases. 80 Micro has not tested or re
viewed these products and cannot guarantee any claims. 

vironments. descriptions of 
electronic-publishing tech
nology. and cost-justification 
and guidelines. 

For a copy, contact NBI Cor
porate Communications. P.O. 
Box 9001, Boulder. CO 
80301. 800-922-8828. exten
sion 604. 
Circle 583 on Reader Service card. 

Courseware Guide 
The Educational Products 

Information Exchange (EPIEJ 
is offering a comprehensive 
courseware-evaluation pack
age at 50 percent savings 
through December 31. For 
$149.95. you can obtain the 
1986-87 edition of The Edu
cational Software Selector 

ITESSJ. which contains 3.500 
software reviews and over 
7 .800 descriptions of educa
tional-software products; a li
b rary of over 800 in-depth 
courseware evaluations from 
E PIE's Micro-Courseware 
Pro/File and MicroSIFT ser
v ices: and a year subscription 
to the TESS electronic update 
service via CompuServe. 

EPIE is a user-supported 
consumer agency for educa
tion associated with Con 
s umers Union of the U.S .. 
w hich publishes Consumer 
Reports. To order or request 
further Information, contact 
EPIE. P.O. Box 839-RE. Water 
Mill. NY 11976, 516-283-4922. 
Circle 579 on Read.er Service card.. 

DIFFERENT TRACK 


The latest interactive sof tware from Infocom. 

Fiction Fantasy 
Leather Goddesses of Phobos from Infocom gives new 

meaning to the concept "interactive fiction.'' It comes 
with a scratch 'n sniff card and 3-D comic book, and is 
not named after a Greek shoe store. 

The year is 1936. You're a man or woman (pick one) 
hanging out in Upper Sandusky, OH. You're suddenly 
kidnapped by aliens who take you to Phobos. a moon of 
Mars, where the voluptuous Leather Goddesses try to 
force you into sexual experiments. You learn they arc 
planning to invade Earth to tu rn it into the playground 
of their nymphomaniacal dreams. 

It's clear you are the last defender of virtue. Thus you 
roam the solar system with a same-sex buddy in search 
ofparts for an anti-Leather Goddesses machine. Depend
ing on which of the variable playing modes you've se
lected-tame. suggestive. or lewd-you visit lots of 
interesting planets. head back to the temptalions _of 
Mars, or make it with the sultan's wife/husband. 

Leather Goddesses of Phobos runs on IBM PCs and MS
DOS-compatlble computers. It sells for $39.95. For more 
information. contact Infocom Inc .. 125 CambridgePark 
Drive, Cambridge, MA 02140, 6 17-492-6000. 
Circle 581 on Reader Service card. 
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Circle 549 on Reader Service card. 

HARDWARE 
MODEMS, PBIN!'EBS, 
TERMINALS. Distributor 
pricing to end users and 
dealers-FREE SHIPPING 
CALL 1-800-833-2600 for 
ca.ta.log. 

CONVERSION 

SERVICES 


Kedia Conversion for 
Tandy Models to over 500 
systems including Ma.g
tape, Micro Computers, 
Mini Computers, Word 
Processors and Type-set
ters. Pivar Computing Ser
vices , Inc., 166 Arlington 
Hgts. Rd., Number 80, 
Buffalo Grove, IL 60089. 
312-459-6010 . 

NEWSLETTERS 

One !'housand NewsleUer 
specifically for your 
Tandy 1000. 12 monthly 
issues for $15.00 or S3.00 
for sample issue. One 
Thousand 2153-A Muren 
Blvd. Belleville, IL 62221. 
(618)277-3526. 

HORSE RACING 
$$$WIN with !'horough
bred, Harness , Grey 
hound Handicapping 
Software...$29.95 , en
hanced. ..$49.95 . Profes
sional Football Hanclicap
ping System...$39 .95. 
Free information . Soft
ware Exchange, PO Box 
6382M, W. Bloomfield, MI 
48033. (313) 626-7208. 

ADUlr 

SOFTWARE 


Model 111/4 Owners. 3 
NEW 'ADULTS ONLY' pro
grams. Data.Us. DEA Data. 
Service, RD #1 Box 1080, 
Maryland, NY 12116. 
DEALERS WELCOME! 

MS-DOS 

18 Demonstration Pro
grama-$6.00. 800-642
6624. 

COMPILED BASIC 
l'Il'IJALIHI A Subroutine 
Library for Compiled BA
SIC. Load directories into 
arrays, WINDOWING , 
Graphics pie and bar 
charts, special string 
functions; 130 more rou
tines to add power to Mi
crosoft QuickBASIC or 
IBM BASIC Compiler 2 .0 . 
30 Day Money-Back Guar
antee. VISA/MC/ Check/ 
MO FINALLY I is only 
$99.00 + $4.00S&!HorFI
NALLYI and QuickBASIC 
$148 .00 + $6.00 S&!H . 
KOMPUTERWERK, INC., 
Dept 80, 851 Parkview 
Blvd ., Pittsburgh, PA 
15215. ORDERS 1-800
423-3400 INFO. 412-782
0384. 

PORTABLE 
PRODUCTS 

Barcode Beaders- Print
ers. Models 100/1000/ 
PC. 215-743-6666. 

SOFTWARE 

Profile & pfs:file Users! 
PROAID ill+ / 4 + & cws: 
aid provide many features 
for reports from single or 
multiple files. Model ill/ 
4's . $49. Clay Watts Soft
ware, 68C North Loop, Ce
dar Hill, TX 75104. 214
291-1171. 

Joe Jqnn's Payroll System 
for all TRS-80 ill/4 and all 
IBM compatibles. $49.95 
(815) 436-4477 

SIGNS AND BANNJ!lBS. 
Keyboard AND lowercase 
characters. ALL BASOC, 
easy MS-DOS conversion. 
MENU DRIVEN. TRS-DOS 
1.3 or 6.1, specify . 
$27.95. R.B. SERVICES, 
Box 924, N. Chelmsford, 
MA 01863 . 

BIBLE SEAllCH. Study en
tire XJV Bible on disks. 
Lots of extras. Model ml 
r:v sample disk $6. Write 
Scripture Software, Dept. 
BM, Box 531131, Orlando, 
FL 32853. 

LeScript USEBS (III/4) 
customize your word 
processor. FREE info.: 
J . L., 245 Richelieu , 
McMasterville, Que., Can
ada, J3GIT7. 

!'HE HOCK EXCHANGE 
-The ultimate simula
tion. 1000/1200/ 3000 
...834.85. Call 1-800
PRAXIS-S. NY Call: 1-212
365-2170. Praxis Soft 
ware, PO Box 2307, Grn. 
Ctl. Sta., NY NY 10163. 

DESXMEBGE. All -pur 
pose mailmerge utility for 
Tuxt/ Filer. Full selection, 
formatting! MS-DOS. 840. 
Free information (SASE). 
McAdams Associates, 109 
Spanish Village Center, 
Dallas, TX 75248. 

Pollow your stocks or 
' Play' the NYSE with 
S'IOCTRAC. Disk. 815.00. 
Specify Model ill or r:v. 
R.J. Richardson P.O. Box 
6988 . Burbank , CA 
91510. 

_ RESULTS 

We get five to ten inquiries 
a day from a classified ad 
that costs less than fifty 
dollars per month, less 
than fifty cents per con
tact. Now that's effective 
adver t ising! 
We are generating more 
qualified leads from our 
8 0 M icro classi fied ad 
than we are from ads cost
ing twenty times as much 
in other publications! 
The 80 Micro classified ad 
section is the best value in 
advert ising that we have 
fou nd . Peter A. Barnes, db 
Computer Products 

QOCO SOFTWARE 
Casper coco Quick Assem
bler $20 602-268-5077 . 

LOTTO 

Play Lotto! Mods I , m, 4 
requires 48K (2 drives rec
o mme nded ). Program 
stores your picks , the 
winning picks and clis
plays frequency. Specify 
computer model , state, 
numbers selected, num
ber of picks. Send 39.95 to 
Charles Bean POB 8263 Ce
d.ar Rapids, Iowa. 52408. 
319-396-3123. 

BUSINESS 

QPPORTUNITIES 


Per sonal Computer Own
ers Can Earn 81000 to 
$5000 monthly sell1ng 
simple services performed 
by their computer. Work 
at h ome in spare time. Get 
free list of 100 best ser
vi ces to offer . Write: 
C. I.L.C.S., PO Box 60369, 
Sa n Diego , CA 92106 
8369. 

http:grama-$6.00


FINE LINES I iby Harry Bee 

Small Is Useful 

T here was a diversity of opinion 

aboul ·what utilities are, so we set
tle.ct on things that perform a vital and 
fundamental fun ction . David Talmage 
(Aurora, CO) wrote a disk cataloger that 
certainly does that. and merits the 80 
Micro T-shirt we're sending him. 

Utilitarianism 
In his Model III program (Program List-· 

ing 1). David first opens and fie lds a 
dummy file. Then he modifies the file's 
device-control block (DCB) to point to the 
directory on track 17-a sneaky but ef
fective way to quickly get at the direc
tory informallon. On Radio Shack's 
older computers. it's easy to find and 
modify a DCB because it's stationary. In 
the newer operating environmenls, you 
have to hunt down the DCB with the 
VARPTR function firs t and then make 
sure to do nothing that chases it to an
other location. 

When David's program prompts you 
for a new disk. enter a number to iden
tify each one. Entering - 1 signals Lhal 
you're out of disks. and the program 
goes to work. It sorts the files alphabeti
cally by both name and extension. Then 
it sends Lhe two lists to your printer with 
each file indexed to the disk it's on ac
cording to the numbers you supplied . 

David Heath (Rockland , ME) earned 
his T-shirt with a routine (Program List
ing 2) that date- and time-stamps a pro
gram under development. You can 
modify the Model 4 version shown here 
for other Basics by adjusting the way the 
program reads DATE$ and TIME$. 
Mode l III Basic , for instance. Includes 
both in the TIME$ variable. and CW-Ba
sic returns a four-digit year. Most DOSes 
inser:t ~he system date in the directory 
record ;. ·for doc umentation. however . 
that information should be part of the 
code. The value of David's utility is that 
it keeps the documentary evidence In 
the program (even a compiled version) 
by using a Data statement in line zero 
that the program must read. instead of a 
Remark statement. 

Bumper stickers go out this month to 
David Gangwisch ofDaJlas, TX, and Gor
don Ludlow of Seattle, WA. Gordon 
found constructi ng a Fine Lines entry 
"an Interesting project, being Lhe first· 
time I've condensed a program until it 
slowed down!" That's the spirit. 

A Towering Challenge 
Legend bas It there's a temple at U1e 

edge of the world with an ivory altar that 
contains three diamond splndles. About 
the beginning of time. give or take. the 
gods stacked 64 golden disks on one of tlle 
spindles, making a tower that tapered up 
toward the spindle's tip. Naturally, there 
were temple priests to care for the tower; 
as you'd expect, the gods left instruc
tions. We call it documentation: 
1. Move Lhe tower from tlle spindle it is on 
to one of the others, but under threat of 
consequences too horrid to contemplate. 
2. Move one and only one disk at a time . 
3. Never put a disk on top ofa smaller one. 
4. Never backtrack or repeat a move. 
5 . Move one and only one disk each 
sunrise. 
6. When you've moved the lower, tl1e 
world will end. 
7. Have a nice day! 

A prudent person might ask, " When 
did they start? And how long will it take, 
exactly?" My question is: Can you solve 
a scaled-down version of this classic puz
zle in three lines of Basic? 

Program Listing 3 is a generic 'ctem
onstration that lets you play wlU1 the 
puzzle. (For CW-Basic. change the 
PRINT@ statemenls in line 1 to LOCATE 
Y+ l.X"B+N:PRINT" .... ) The Input 
statement asks for the width of your dis
play and the number of disks you want. 
The limit is I 0 disks; seven is enough for 

a 40-character screen. Use the spacebar 
to move the pointer to the spindle you 
want. Press the slash key (/)once to pick 
up a disk; press slash again to drop it. 

You can s tart with line zero of my pro
gram. or a variation of it. or invent your 
own way to document the solution. Your 
program m ust clearly show that it solves 
the puzzle fo r some number of disks . 
(The more the better.) However you do 
it-my line zero or your way-counts to
ward the th ree-line limit. 

The rules: 

1. Write your solutlon(s) ln any TRS or Tandy 
l:!asic except Pocket Computer Basic. We ' ll 
consider degree of difficulty when comparing 
programs created on different machines. 
2. This mon th 's e ntries mus t reach us by No
vember 15. 1986 . Although this doesn 't give 
everyone the same amount of tlme (we apolo
gize to our overseas readers especial ly ), post· 
poning lhe rlt-.adline would add a month to our 
publishing your solutions. 
3. This m onth's winners will appear in the 
February 1987 Issue. 
4 . Employees of CW Communications are not 
eligible. 
5. Send your en try to: 80 Micro, Fine Lines. 80 
Pinc St.. Pete rborough, NH 03458. We will not 
be able to return entries. 
6 . Specify your T·5hlrt size. • 

Contact Ha rry Bee at P.O. Box 567. 
Cornish, ME 04020. 

Program Listing 1. David Talmage's Model Ill disk cataloger. 
0 IFZPOKEB+86,1 7: POKEB+87,6 :POKEB+82,18:FORR~JT010:GETl, R :FORI•lT0193STEP48 : F$(F)~ 
llID$ (F$ , I+5 , 11) +CHR$ ( D): H'ASC(F$ (F)) 0 0F=F+lELSE ELSECLEl\RJ00 00 : DEFINTA-Z :DIMF$ (190 
0) :D~l:OPEN "R",l,"D":FIELD1,255ASF S:Z=l :B=26112:JFPEEK( 26186)<>102B s 26368: GOTOELS 
EGOTO 
l NEXT!,R;INPUTD ; IFD <> -lCOTOELSEF=F-l1CMD "O", F ,F $(0) :FOHC=lT02 :FORI=lT04:LPRINT"FI 
LENAME DISK " ;:NEXT: LPRIN:l': X• (P+3) / 4 : FOJlI=lTOX: FORJ=0T03: 1Pl+J*X>F'l'HEN2ELSELPRT 
N'l"l'AB (J *l 7 ); J, EFT$ (F$ (J +J* X), 8); " / ";MIDS (F$ ( l+J*X ), 9, 3 ) ;ASC (RIGHT$ (F$ ( I + J*X), l)); 
2 NEXT;LPRINT:NEXT:lFC= 2THF.NLPR TNTF;"PILES FOUND ";1' I ME$:CLOSE:KILL "D' :ENDELSEFORI 
=0TC5: LPRINT:NEXT:FOR1=0TOF:F$(l)=MID$(FS(T) , 9,3)+MI DS (FS( I ) ,l, 8)+RIGHT$(F$ (I ) ,l) : 
NEXT:CMD" O" ,F ,F$ (0 ):FORI =lTCF:F$(I)=MID$(F $ (1),4 , 8 )+ LF. FTS(FS(I) , J)+RIGHTS(fS (I ),l) 
:NEXTI ,C E11d 

Program Listing 2. David Heath's Model 4 date/time validator. 
e DA'l'A"•• .filename ** Ver s ion: 08/21/66 - 8:16 PM • • 
65000 CLS:CLEAR:Rf.llD AS:N=VAL (T IMES) : BS ~DATES+ " - " +5TR$ ( l+(N+ll)MOD 12 ) +MID$(TIM 
ES ,3, 3)+ " "+CHRS(6 5-15 *(N>ll) )+ "M ":CS=MID$(A$ , 4,INSTR(4 , A$," ") - 4):PRINT"Save.
* " c~· •• "B$; 
65010 IF INSTR( "Tt " ,INPUT$ (l)) THEN INPU'r " Time ";TS: S YSTEM"TIME "+TS+ ":00": GOTO 6 
5 000 ELSE ll • CVI (CHR$ (PEEK (VllRPTR (A$) +l)) +CHR$ (PEEK (VARP'rR (AS)+2 ) )) +INSTR (AS,": " 
) : fOR N= l TO 19:POKE N+A,ASC(MID$(B$ , N)) :NEXT:SAVE C$:PRINT "Saved" 

End 

Program Listing 3. Bee 's Ttny Tower of Brahma. 
0 IF F THEN CLS:PRINT TAB(N) "0 "TAB(B+N)"l"1'AB (R *2+N ) "2" :POR Y=l TO N:FOR X= 0 TO 
2:PRINT Tllll(X*ll•·l) I$(X , Y);:NEXT X:NEXT Y:X=P ELSE 1 NPU1'"Wl dth, t dl s k s ";W, N:B• IN 
T(W/ 3) :FOR F=l TO N:I$(0,F)•STRING$(N-F,32)+STRING$ (2*F-l ,9 5) :NEX'l':S(l)=N:S(2)=N 
:GOTO 0 ' 
l TF S( 0)=N AND S(l) *S (2) =0 :!'HEN END ELSE PR INT@ Y' W+X*B+(N-1)," " ;: X=P:PRI NT@ 
Y *W+X•B+(N-1),"l"::IS=INKE~S:I F IS:" " THEN P•(Nl ) *-(P< 2):GOTO l ELSE IF!$="/ 

"AND (T AND 1)=0 1'HEN I=P :T=T+l:GOTO l ELSE IF IS= "/ " AND (T AND l) THEN J =P:T= 
T+ l ELSE l 
2 IF S(I) <N AND S(J)>0 THEN S(l)=S(I )+ l: 'l'$=1$(I,S( l) ):I$(J,S(I))= "":IS (J , S(J))=T 
S :S (J) =S(J) - l:GOTO 0 ELSE 0 

End 
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BEST ~CLLllfV ' 

MOST PRAISED\ 
~BEST W.LUE ~ 

Circle 397 on Reader Service card. 

EASY TO USE 
POWERFUL "

EXPANDABILITY 
SUPPORT 

INTEGRATION 
FLEXIBILITY 

PERFORMANCE 

Perfect Balance 
v SUPPORT 
Subscribe to our toll free 
support agreement and join the 
best support program in the 
industry. Ou r friendl U person 
support staff arc trained to 
answer your accounting and 
technical questions. o excuses, 
and no delays. 
Find out for yourself why Dac
~v is the fastes t selling 
/Yce~un t ing package in history. 

~/Ca ll us today! 

Accounts P3y~b l c Purch.Jsc O rde r 
• Checks hdndle multiple · Inventory and non· 

in\'Uicc:, , unl imited inventor)• itcm5 
allocation:, dll<l 1..J:,lt : Ar!lroi',· ',,~,. up1 scto0u99ntli.1nnc~ available prutt."Cl iun .. ... di : /r 

• Muhi-coorted vendor • ACU.'.'plS ge·neric dcduct:10M 
labl-1 and dirrctori~ • Acn.·pb bctl.J.. 01deu dnd 

• Customi1ed :tgin& rrpnn returns 
• AutornAtic forecas1ing o( • P'11rcha-.e journal 
purch~ Dill in 

Jn\'entory • Se'""?~ or lnven_tory 
• A\"C'ragc. last purcha5C', and m~·ou...11tg vn pl.s1;n or prt.

5tand.Jrd CO$hng pnnh:•J _furm::i. with 
• PhvsiC'31 invenim·y with remarks 

pt:"ipclu..tl lump.uisons • Pnnri;;; ~11~ jnumaJ. 
• Accepb frdl.tiun..11 mt:~urC' • Allows re111rn rrPdu 

!\uch as do7..ens memo 
• AnromarirforPnll~tingnf furt:Cd.Slillg 

product needs tlnique program that du tu· 
• Automatic forecasr of matiCil11y fo recasts u~ing 

product s.al(."S )'Our rhree-\~r hi'i.torv: 
• £X>ta1led three-year history • JWvcnuc ..lnd expPn.£1' 

for every product accounts 
• Automatic pncins. alert • Vendor purchase-s 

;md activity r('pO rlS • Customer sales, cost :.md 
• Scr('('n inquiry for on-hand/ r, roht 

o n-o rdcr/s.1 les/cosVprofiV • nventory item us.age 
turns/GROl/ctc . • Four diffNcnt forecas ting 

methods 

ovrn 80 ROUTINES AND 300 REPORTS 

Mini mu1n hardware requirements 
All O.lC·Easy products run on lllM clr oth<'r 
comp;1tibk"S. i56K memor)'. h ..•o disk 
<irivrs, MS.DOS, PC-DOS 2.0 or Lllcr, 132 
tolumn pri111t:r in \'.Ontpres5ed mode~ color 
or monochrome monitor 5'-IPnrd pnKlucL' 
.w.111.lble on thl' Al..Jn ST <1nd Appl<' 11 scnes. 

d/Jfl:/Accounting 

Mail to: 

dac software, inc. 
4801 Spring Valley Rd 
Bldg. 110-B 
Dallas, TX 75244 

Yes, please rush me 
the following Dae 
products: 
l'mdun 
lk·Fa<y A<munnog 
D.x·Easy l'>yn>U 
O<tC· E.asv Woro 
Dac·Eas)•Mll• 
0.lC'-Easy l"'1 
f);r Affilunting Tu1m 
D l'oyroU Tutor 
Add Shipping Ch•l')\• 
Texas Rt" idcnl s 

Qtv. rnu." T..:AJI 
_ 69,95 __ 
_-19,95 __ 
_49_95 __ 
_3'1 95 __ 
_29_95 __ 
_t9_95 __ 
_19.95 - 

Add Sal"' Tax (611>1<) 

0 Choe~ 0 Mon•)' Ordo'r 

0 AMEX 0 VI A 0 MASTERCARD 

Ace un~ 11---------

Exptr<.>S-------  --
Si~naturl"---------

Nam~----------
Compall)'---------

Addr..:s5----  ---  

CitY------  - --- 
St . ----  Zip -  - - 

Ph n~----------
Cnmputrr Brand -  -  ----
TyJ'h!' of f\11c:.inP'i.li. _____ ___ 

No o( EmployC'C"S - -- --
30 Day Money-Back Guaran tee 
Dae Software offers an uncondi · 
tional guarantee o n all Dae-Easy 
products (k shipping charges). 
There is a SIO restocking fee if the 
<li~k St!dl is broken. This guarantee 
is available on all product bought 
dift'ct ly fr1111 1 0Jc Software. 

M~· UUS 1s a trJd('m.uk of M1cr0Sofl 
Corp. IUM and PC·OOS 2.0are r~gis
IC'rcd lr.1dc:m.Jrk~ of ln tcmali01l i'l l 
H11 sl ncss Marhim.'~ Curp. 

N ow the scales ar in your 
favor. Dae-Easy Accounting 

gives you the best price plus 
tremendous performance. That 
means value, and the experts 
agree. Dae-Easy Accounting was 
recognized by 1"/oWor/d as 1985's 
overall "REST SOFTWARE 
VALUE." 

o other accounting package 
can match the explosive user 
base or the unanimous acclaim 
from indus try experts. Dnc is the 
perfect choice for your firs t 
accou nting sys tem or for 
upgrad ing from a single mod ule 
syste m. Either way comp;ire, 
and you will join uver 150,000 
people who have computeri:.i:ed 
with Dae-Easy. 

v PERFORMANCE 
Accurate information when you 
need it is what performance is all 
about. Fast, flexible reports give 
you what you need to know to 
munage cash-flow, tum inventory 
and increase profits .. . Listen to 
the skeptics- turned-believers. 
"Dae-Easy Accounling is so 
inexpensive . .. wt' Wt'Tl' skq1I ical 
... We expected lo find n prugmm 
llinl couldn 't compete on a feal11re
lly-fent11re basis ... We were wrong." 

/11{0 World, 198.5 

v EXPANDABILITY 
You n ver have to worry about 
outgrow ing the Dae-Easy Series, 
which offers seven softvvMe 
products, support, and ten 
different business forms . All of 
our products are top performers 
offered at amazing prices. 
Dae-Easy Payroll is the best full 
featured payroll system on the 
market. 
Dae-Easy Tutors are di k-based 
tutorials available for Accounting 
a nd Payroll. 
Dae-Easy Port sPnds accounting 
,md payroll fi le to your favori te 
spreadshed . 
Dae-Easy Mate is the perfect 
companion to Accoun ting and 
Payroll offering file look-up, 
macros, ca lculator, color, and 
much more . 

Dae-Easy Word is our easy to 
use word processor that is 
packed w ith powerful features . 
Dae-Easy Forms and Fast Forms 
offer the best in continuous, 
multi-part forms, and checks. 

v INTEGRATION 
Dac-Easy's seven modules work 
together perfectly. Enter data 
once and it's posted to the other 
modu les automatica lly. Also, 
most modules can be used 
stand -alone. 

v FEATURES 
Genl'rtt1 LcJ~cr 
• Unlimirrd multi-lt!vd 

.1Ccountc:. with ~rC'Pn 


inquiry for thr('e' yr;trc;

• Pencil 01nd pen corrp("linn 

option 
• 	Autom~U<' budgeting by 

dcp.ntmi'nt 
• 	UnJ1mtl~ 1oumals and 

departments 
• 	~~"f.:~~.![olll .lnd 

sta1emcn 

Accounts Rece lv.i bl t" 
• 	Open invoice or b;al.lnce 

fo rward per customer for 
unlimited number of 
cusl~mc~ . . 

• Multi-sorted mo!hni;,lobels 
• Statements and •.n\'OKCS 

support outomnhc finance 
charges .rnd Speciil l 
COlll~l('llt:> . 

• 	Ot:t.J1 ll.'d h1slu1 Y for three 
yea~ fur nu111Vcr u( 
tnvrnccs. ~al e~ . cos.I. dnd 
profi ts . 

• Cus1C1 m11Nt "Bing r<>pnrt
• Auto m11tic s;t f('I\ forN"as tlng 

v FLEXIBILITY 
Dae offers the rare ability tu 
handle either s rvice or product
oriented companies wi thout 
sacrificing features . 
#Dae-Easy Acco1111ting is 
cvcrytlrmg its designers say it is .. . 
It is also flcx1l1/c enough to /11/fill tire 
acco1111ti11g needs of almost n11y type 
of businL-SS.• 
/ountal of fittanriol Computing, 1985 

NOW FOR ATARI & APPLE 
Dae-Easy Accoun ting and 
Payroll are now available for 
thP Atari 520 & 1040 ST. 
Dae-Easy Accounting is also 
ava ilable for the Apple II +, 
Il e & lie. 



Each ~INESS modWe can be purchased and use:d iflde~ndent!Y~ 
or can 11e linked in an~ combination to fprm a complete, coordinated business system. 

ilttCEIVABJ::ES"' $99.95 
~- ls a ~e meru-driwn 11CCOU11ts receivable, imioiciilg, and 

Statement.genera~ system. It keeps !Bek ol aD information related to who 
qtc lllllll'. compi1111/·monev, and can prO!licl& automatic bilins for past due ac· 

· . Prints aD ~ statements. invokes, and summary
Nici tan.lie·liiikCJdiQi!Jh \li:Rsill.EDGER' IJI" anCl VERsAINvl:N'r0RY-. 

~AVABLES"' $9.9.95 
VABLES"' is designed to kee,p tracik ol GU'n'ent and aged payables,.keeping.you 

h with nil inYormation. ~rdlng how much mon!IY, Y.OUr company owes, and' to 
Vt!RsAPAVABLES"" maintains a complete ~ecord 9n eacl\' vendOr, prints oh'ecks, 

. k re!Psters, lloUcl\ers, IQl,nsaolion reports, oge(I PDll.l!bleli reports, veriilor rep'ort?, 
llnd more. With \IERsliPAVA!lliES'". you can even let ybu• compuler automatically seleCt 
which vouchers ore to be !>Did. 

VERSAPAYR_Oll.'. $99!95 
VERsAPAYROU. is a poWerful 1lnd SC>Phisticated, but eosy to use poyroll sysrem that 
kMpl track dl all government-requiredpoYl'!)ll information. Complete em~records 
are maintained, and all nec~saiy payrull calCUlationS are performed-automafiC:allY, with 

VERSAl!..ED6ER lr" $149.95 
• VERSAlEooER II"' is a complete accounting ~tern thatgrows as your business 

grow$. VERSAl.mGER IF' can be used asaSimple personal checkbook register, 
expanded to a small business bookk@l)ijig ~tern or developed Into a large 
corporate•ooneral ledge~ system wltliout ~ adilitional software. 

• VEiisAl.EoGER II"' gives you almost unlimiteCI storage capacity 
(300 fo 10,000 entries per montl'i, de)?encling on the syi;tern) 

• stores all check and general ledge~ inlorm11tion forever, 
• Qrints t'rad or·feed dieal<s, 
• handles multiple checkbooks 11nd ~eral leclsers, 
• prints 17 customized accounting reports inclilding check rggisters, 

balance stieets, income statements, transaction .repor.ts, account 
listings, etc. 

VERsAl.mGER II"' comes With .a p@fessioriaJJy-Written 160 ~manual de· 
signed ror first-time users. The Vl:RSAl..EDGER II"' mnnlllll IA(iU he!Pl/PU become 
quickly familillr with VERsAUooi:R II"', using complete sample &ta filestotals displayed on screen for Opieralor approval. A payrOI can be run totally, DUtomati· 

i:.lly. or the operator can interwne to prevent a check from being printed. or to alter 
information on it. If desired, totals may be p'osled to theJ V'fRs.111.mGER 0- system. 

VERSAINvENTORY"' $99.95 
VERsl\lwENTORV"" isa complete inwntory control system that gives you instant access 
to data on ""II irem. V'fRslllNvENTORV'" keeps track of all information related to whar 
items are in sroc;k, out of stock, on backorder, etc., storessales and pricing <lata. alerts 
~ When an item falls below D preset reorder pUjnl. ""!'lallolfs ~ to enter and print 
illvoices directly or to link withlhe V'E!tsllRECElvABLES"" system. ~INvENTORV'" printS
al needed iilllentory listings. ~s of items below reorder point, inwntory value re
ports, perio_d and year·to-date sales reports, price liSts. inventory checklists, etc. 

.50 N. PASCA€KROAD, S-PRING VALUE¥, N.Y. UJ97i7 

supplied on diskette and more than 50 ~ of Slllll~ printouts. 
_..._ -

FOR TRS-80 MODEL OWNERS ONLY! 
TRS-80 owners only may now ta ke 50% off our listed price or 
any module{s) from our VersaBusiness Series. All sales are final 
(our nonnal 30-day money back guarantee does not apply to sale 
items). 

To Order: 

Write or call ToD·&ee (800) 431-2818 

(N.Y.S. residents call 914.·425·1535) 

• add S3 for sh;ppincj in UPS iirea.s • odd $5 to CANADA or MEXICO 

• odd $4 for C.O.D or non·UPS "'""" • add proper posl~ elsewhere 

DEALER INQUIRlf.S WELCOME s  ~ 
All prices and specification. oubi<ct to ch•119" I Dehwrv sub)e<t to avallabm1y. - -,._ 
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