


TRS-80* Mod-:1 I Computer Owners ... 

Store Up to 350 Kbytes on a 5" Disk 
FORMATTED DISI( STORAGE CAPACITY ,.. -

KBYTES 

.. , 
tiO ••• 

102 

" 

The DOUBLERne. It packs almost twice the data on a disk track as your single-density 
system. Depending on the type of drive, you can store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 

• The DOUBLER,.,.. reads, writes 
and formatseitbersingle- or dou
ble-density minidiskettes. 
• Proprietary design allows you to 
continue to run TRSOOS*, NEW
DOS:!:, Percom OS-80'M or other 
single-density software without 
making any changes to software 
or hardware. Switch to double
density operation at any conve
nient time. 
• Includ es OBLDOsr~\ a 
TRSDOS* compatible double
density disk operating system. 

Mini-Disk Systems 

More storaue capac1ty 
h1gher rehabtl. ty from 
Pcrcom the tndustry 
leader. One- two- and 
threc-duve conftgura
lions 1n e1ther 40- or 77-

track format Fully burned -1n From only 
$399 

• CONVERT utility, on 
DBLDOS 'M minidiskette, converts 
files and programs from single- to 
double-density or double- to sin
gle-density. 
• The DOUBLER'M circuit card 
includes high performance 
data separator, write precom
pensation circuits for reliable 
disk read operations - even with 
80-track drives. 
• Plug-in Installation - The 
DOUBLER simply plugs into the 
disk controller socket of your Ex-

r-:------------~~ 
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pansion Interface, requiring no 
strapping or trace cutting. Expan
sion Interface disk controller may 
be completely restored to original 
configuration by simply removing 
the DOUBLER'M and re-installing 
the original disk controller chip. 
• Works with standard 35-, 40-, 
77- and 80-track mini-disk drives 
rated for double-density operation. 
• Introductory price, including 
DBLDOSTT>1 and format conversion 
utility on minidiskette, only 
$219.95. Use the coupon for even 
greater savings. 

Call toll-free, 1-800-527-1592. for the 
address of your nearest a uthorized Per 
com dealer, or to order d1rectly from Per 
com 

[~EfUlllM] 
PERCOM OATA COMPANY, INC ,... , 
21 1 N KIRBY GARLAND TEXAS 75042 

12141272 3421 
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TRS-80* Model I Computer Owners ... 

Doable-density storage. 
It's reaDy here! 

Although rated for double-density operation, all 
levels of Percom drives work equally well in single
density applications. 

You can operate these drives in ordinary single
density format using TRSDOS•, Percom OS-80'"' 
or any other s ingle-density operating system. 

Under double-density operation, you can store 
as much as 350 Kbytes of formatted data- de· 
pending on the drive model - on one side of a 
five-Inch minidiskette. 

Or, you can add a Percom DOUBLERTM to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 

That' sjour times the capacity of standard Model 
I mini-disks, almost 100 Kbytes more than the 
capacity of the eight-inch IBM 3740 format! 

Available in 1-, 2· and 3-drive configurations In 
all three model lines, Percom burned-In, fully· 
tested drives start at only $399. 

TFD-40nc Drives 

TFD 40 Drives store 180 Kbytes (double den~ity) or 
102 Kbytes (single·denslty) of formatted data on one 
side of a 40-track minidisl<ette Although economical
ly priced, TFD 40 drives rece1ve the same full Percom 
quality control measures a~ TFD-100 and TFD 200 
dnves 

TFD-1 oonc Drives 
TFD-100 drives are "flippy" drives. You store twice 
the data per mmidiskette by using both sides of the 
disk. TFD-100 drives store 180 Kbytes (double
density) or 102 Kbytes (single density) per side. 
Under double-density operation, you can store a 70-
page document on one minidiskette. 

TFD-200nc Drives 
TFD-200 drives store 350 Kbytes (double dens1ty) or 
197 Kbytes (single-density) on one side of a minidJS
kette. By comparison, 3740 formatted eight-inch 
disks store only 256 Kbytes. Enormous on line stor
age capacity in a 5" drive, plus proven Percom 
reliability. That's what you get In a TFD-200. 

the DOUBLER"' -This proprietary adapter for the TRS-80• 
Model I computer packs approximately twice 

PJIIJ!~II!M~· the data on a disk trock 
,~~M~ Dcpendtng on the lype of drive, you can 
\~ store up to four tim as much data - 350 

Kbytes- on one side of a mtnldiskette as you 
can store using a Tandy standard Model l com
puter drive 

Easv to mstall, the DOUBLER merely plugs 
Into t~e dtsk controller ch1p socket of your 

Expansion lnterfa<e No rewmng No trace cutting. 
And because the OOUBLER reads, wrltt!S and fonnats 

either sl~- or double-density disks, you can con· 
tlnue to run all of your single-density software, then switch to 
double.cfens!ty operation at any convenient time 

Included with the PC card adapter 1$ a TRSDOS•-compatible 
double density disk operating system, called DBLOOS"', plus a 
CONVERT utility that converts files and programs from single to 
double denSJty or double- to single density format. 

Each DOUBLER also includes an on-card hlgh.performance 
data 1ep0rotor circuit which ensures reliable disk read operation 

The DOUBLER works With standard 35 40 17 and 8(). 
track drives rated for double density operation 

Note Opening the Expansion Interface to install the 
OOUBLER may vOid Tandy s limited 90-day warranty 

Drive nd-. power .....a~a Percom drive endosura 
are finished In compatible silver enamel Three sizes accornrno. 
date either 1, 2 or 3 drives. Drive ~' supplies are heavy duty, 
cool running open frame design Three wire ac power cords are 
Afer, have lower noise pickup 

Free_,......_ patch This software patch, caUed PATCH PAK~ 
upgrades TRSDOS• for operation with Improved 40 and 77· 
track drives For sl~ density operation only 

Quality Percom products are available at authorized dealers. Call toll /rft 
J-800-527-1592 for the address of your nearest dealer or to order directly from 
Percom. In Canada ca11519-824-7041. 

TW lrdmart. P....:om O.uo Company Inc n end ouble<l dwo t 

I "EimiJM I ~• 
• trademark f Tandy Radio Shad~ Ccxpoc;rtlon ..+.lch has no to Pa:um Oa!a Cor:1pacy 

PERCOM OATA COMPANY INC 
I N KIA8Y • ARLANO • • 7 O.i! 

• 2723-421 
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When the postman rings in the future, he may not. That's the 
thrust of this feature on the future of electronic mail and data 
processing via the phone lines. Can the micro replace the tele
phone? 
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Into the 80's Page70 

by I. R. Sinclair 

In part Ill of this introductory course, 
lan Sinclair explores some of the most 
powerful commands in BASIC-IF ... 
THEN ... ELSE statements. Examples 
are easy to follow: herds of cows, gag
gles of geese and flocks of sheep. 

The Fixer . .. by Peter Ashley Page 90 
Keep your 80 in the dark with this complete photography pro
gram. Step-by-step, you'll mix your chemicals and track your 
development time. 

BASIC In the Palm of Your Hand Page125 
by Ken Knecht 

This hand-held computer made by Sharp, Inc. and labeled by 
Tandy puts BASIC in the palm of your hand. The review comes 
complete with sample program. Judge for yourself. 

Images Page220 
by Buzz Gorsky 

Here's a nifty program: a pattern draw
er that no doubt has a thousand ap
plications. The author dares you to 
name just one. 
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~ META TECHNOLOGIES ~ 
MTC AIDS-Ill™ 

MODEL I ... $69.95 MODEL II ... $99.95 
lntroducmg the latest add1 l1on to MTC s fam1ly of da ta management systems. AIDS Ill NO 
PROGRAMM ING. easy to u se COMPLETE PACKAGE mcludmg demonstration applicatiOn. 
documentat iOn and MAPS Ill (see below) 

• Up to 20 USE R DEFINED FIELDS of e1ther numer•c or character type 
• CHARACTER type f1elds may be any length (total up to 254 characters) 
• NUMERIC type f1elds featu re au toma tic format1mg round •ng, dec1mal alignment and 

validat•on 
• Full feature EDITI NG when add1ng or changmg records 

ENTER rJELD lean I type 1n more characters than spec1f1edl 
BACKSPACI: I delete last character typed) RIGHT JUSTIFY r IEL D contents 
D~LDE ~IHD contents SKIP FIELD .to next or prev1ous loeld 
R~ STORI: ~IE LD con tents SKIP RECORD (to next or previOus record) 

• SORTING of records IS MACHINE CODE aSSISted 
200 RECORDS (40 characters) m about 5 SECONDS 
AN Y COMBINATION of fields (mcludmg numer~cs w1th each f1eld m ascend ing or 
de~cendmg order 

• SELECTION of records fo1 Loadmg. Updating Delehng Pr~ntln@ and Savmg IS 
MACHINE CODE ass•sted 

Spec•fy up to 4 CRITERIA each us1ng one of 6 REL ATIONAL COMPARISONS 
LOAD or SAVE selected records usmg MULTIPLE FILES 
Example Select records representing those people who live m the sta te of Col 

orado but not m the City of Denver whose last names beg1n w1th F 
and whose mcomes exceed S9000 00 

Example Select records representmg those sales made to XYZ COMPAN Y that 
exceed S25 00. between the dates 03 15 and 04 10 

MAPS Ill tMTC AIDS PRINT SUBSYSTEM) mcluded at no charge h.Js the follow .ng features 
• fu ll AIDS Ill SELECTION capabilities 
• Prmts user speclf•ed f1elds DOWN THE PAGE 
• Prmts user spec1f1ed f1elds m htled , columnar REPORT FORMAT . automatically 

genera tmg column head1ngs pagmg and (optJonally} mdentatlon 
• Can create a smgle repor t from MULTIPLE FILES 
• Pr~nts user defmed formats for CUSTOM LABELS. custom forms etc 

BELOW ARE TESTI MONIALS from ow ners of AIDS systems The~e are o~bsolutely authentiC 
sta tements and are typ•cal of l he comments we rece•ve 

" Th1s program w1ll do more for my busmess than all the other programs I 
have. combined " 

Dav1d Wareham V1ce Pres•den t tEDP Nahonal Hospital a1 d Health Care Serv1ces Inc 

" We have 32 different Data Base Management packages for the TRS-80 AIDS· III•s eas1ly 
the best. It also makes 1t easier for us to step up to our Model II stnce the package 1s 
available for both computers." 

Jack B linsk1 Pres•den t. 80 M icrocomputer Serv1ces 

" Your AIDS program 1s far and away the finest informatiOn management system that I've 
ever seen I am currently usmg 1t to mamtam a clear piCture of the demographiC data on all 
the kids m our res1denhal treatment program and 1t is workmg for me superbly .. 

r rank Boehm D~rector Fron t Door Res1dent1al Trea lment Program 

• CO MPATIBLE w th AIDS II data files and AIDS subsystems 
• Move up l rom AIDS II and EXPAND to 20 field capabil ty WI THOUT REENTERING 

DATA 
• AIDS II (Model I or II) ow ners mav UPGRADE FOR ONLY $25 00 

Let your TRS·80 ~ Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique packqe, " INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING" 1n· 
eludes ten 45-m~nute lessons on audiO cassettes. a 
display procram for each lesson providing ilfustra· 
l ion & reinforcement. llflCI a text book on TRS-80" 
Assembly Uinauaae Procrammma. Includes use
ful routines to accus keyboard. video. printer and 
ROM. Requires 16K · Level II, Modell. 

REMASSEM-1 ............... S69.95 

FOR DISK SYSTEMS ......... S74.95 
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let Your TRS-80 v Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 
REMSOFT does 1t a&lln1 REMDISK· l IS a conc1se. 
capsulated supplement to REMASSEM-1. Packqe 
tonSlSts of two 45-minute lessons on audio cassel· 
tes, and display proarams provldlnJ Illustration 
and reinforcement Provides specifiC track and 
sector f/0 techniques. and sequential and random 
hie access methiOds and routines 

REMDISK· l ............... . . $29.95 

MTC AIDS- II TM 

Ailing InformatiOn? Doctor it up With AIDS-If. 
This Automated lnform1tion Directory System 
oHers twelve user·defined fields with full feature 
editin& when lddln& or chana in& records. Sefec· 
tive Loadina. Updatinc. Deletlnc. Prlntlnc and 
Savina records may be acwmplished usinc any 
of six relational comparisons. Al$0 features 
machine code assisted $0rlinc (200 records In 
about 5 seconds} by any combination of fields, 
and much morel Unique "windowinc" capability 
allows directories of unlimited size. Window size 
is typically 200 or more records In 32K Can be 
used for maifin& lists. client reference reportlnc. 
appointment "calendars". Inventory records and 
other Information systems. Euy to use. Deflnlnc 
a system takes about a minute. MAPS-I (MTC 
AIDS PRINT SUBSYSTEM) Is Included at no 
charge. MAPS features full AIDS..fl selection 
capabilities, prints user-specified fields down the 
pace. produces user·$fleclfied columnar report 
formats with automatically aenerated column 
headincs and pacing. 1nd allows user-defined 
print formats for custom forms. labels, etc. Add 
subsystems for ldditional capabilities. May be 
uptraded to AIDS-Ill when required. 

MTC AIDS-II ................. S 49.95 
For Model II ............•...... S 79.95 

WE 
GOOFED! 
For customer appreciatiOn month 1n September. 
MTC offered VERBATIM 51; , " diskettes for 
S 19 80 per box As part of lim•bn& this offer to 
one box per customer . we requ~red the inclusiOn 
of the actual ad page w1th each order Wh•le 
there was a 511ndicant response to our offer, a 
number of ind1vlduals expressed considerable ir· 
ntat100 at havtng to deface the1r magaz~nes Th1s 
month heralds the IntroductiOn of Meta Tech's 
PLAIN JANETM diskettes. The Beautiful Floppy 
with the Magnetic PersonahtyTM, To better pro
mote this f1ne product and to apolo&ize for any 
1nconvemence or ~rntat10n we may have caused. 
we are offennc PLAIN JANETM diskettes lor 
S19 80 per box through November 30, 1980 
Thank you for your understanding and patience 

MORE • PRODUCTS 

let Your TRS-80 ~ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 
A complete checkup for your Model I. THE FLOP· 
PY DOCTOR completely checks every sector of 
35- or 40-track disk drrves Tests molCH' speed, 
head pos1t1001n&. controller functiOns. status bits 
and provides complete error Jouinc. THE 
MEMORY DIAGNOSTIC checks for proper 
wnlelread, refresh. e1ecutability and ercfusivity of 
all lddress locltions. Includes both dia&nostics 
and complete Instruction manual. 
SYSTEM DIAGNOSTICS ...... $19.95 



MAKES EVERY BYTE COUNT 
IN YOUR TRS-80"• MODEL I OR MODEL II DISK SYSTEM 

MTC AIDS CALCULATION SUBSYSTEM-Ill™ 
MODEL I .. o$24095 MODEL II 0 0 o$39095 

User·specif~ ~~;~~;;#~~~~~;;·;;.-~;;······························;=~~-~=-- Automat~ic Page 
page t1tle Numbering 

C I 
~USTOMER DATE OTY SA~C AMT SA~f.S TAX GROSS SALES $/UN I T 

o umnar/ · ............................................ . 
Headings o. oo- ---User·specified 

ACME 3/10 100 675 . oo 37.13 712.13 1.12 initialbalanceforward 
200 1325. 00 72.88 2110.00 6.99 

3, 20 400 2475 . 00 13&.13 4721.13 6 . 53 
600 3625 . 00 199.38 8545 . 50 6 . 37 
400 2600.00 143.00 11288 . 50 6.86 

/'

10 
20 

Optional 10700 . 00 588 . 50 

Indentation ·u,..-A 3/10 
3/15 

1700 

20~ 
100 
200 
400 
150 
600 

1345 . 00 
_ _;_.....,..,:-::-::-:-:::--::--::77 Columnar values 

1. o computed using 73.9e- 12707.48 

Columnar subtotals 
generated when 

there is a change 
in a user· specified 

column. 

User·specified 
Columnar Totals 

4/05 
4/ 10 
4/20 

650 

200 
100 
300 

&00 

674 . 00 
1295.00 
2435 . 00 
93~ . 00 

3585 . 00 

10269 . 00 

1325.00 
685 .00 

1940 . 0!) 

3950 . 00 

XYZCO 3/10 150 995 .00 
200 1345 . 00 

3/20 50 355 . 00 
4/10 300 1975 . 00 
4/15 400 2520 .00 
4/20 700 4175 . 00 

~ ---~;~: ~~~~~:::~:: 
~5750 36284 . 00 

37 . 07 
71.23 

133 . 93 
51 .43 

197.18 

564 . 80 

72.88 
37 . 68 

106 . 70 

217.25 

54 . 73 
1 J. 98 
19 .53 

108 .63 
138 .60 
229 . 63 

' 62S . OB 

1995.62 

1341 8.55 1. 11 constants and/or 
6. 8 3 column values 
6 .4 2 

14784. 17 
17353 . 70 
18340.12 6.58 
22122 . 30 6.30 

23520.17 6.99 
24242. s 7 . 23 
26289 · J':>~. 82 Balance forward 

calculations (Ex: Gross 
sales equals previous 

21339.27 7 . oo gross sales+ sale 
21!758 . 25 7 . 09 amount + sales tax) 
2913 2 . 77 7 . 4 9 
31216.40 6.95 
33874.00 6 . (;5 
38279.62 6.29 

Compare AIDS-III rM /CALCS-111™ with any other data management package under $100! 

Others make claims, CALCS-111
1 
.. delivers w1th user-specified: 

• Fields in a.ny order, w ith optional indentatiOn • C olumnar s ubtotals and totals 

• Computations u sing field va lues and con stant s • Full AIDS· III selec tion of records to be pr1nted 

Use for accounting, inventory, financial and other numeric-based information packages. 

CALCS-111 ™ REQUIRES THE PURCHASE OF AIDS·III rM OR AIDS-II™ 

AU products 
guaranteed for 

replacement only. 
Prices. Specifications & 

OHerings subject to 
change without notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

DEALER 
INQUIRIES 

INVITED 

TO ORDER CALL TOLL FREE 

1-800-321-3552 

WE ACCEPT 
o VISA 
o MASTER CHARGE 
o CHECKS 
o MONEY OHDERS 
0 c 0 .0 

IN OHIO call (216)289·7500 (COLLEen 

r:ltTi1 TtCH~[]L[]lJ~tS CORPORi1l~[][ii 

o Add $2.50 for 
standard UPS 
shipping & handling 

o S2 00 EXTRA 
for C 0 D. 

• OhiO residents 
add s•.o:. sales tax. 

8009l2 

26111 Brush Avenue, Euclid . Ohio 44132 TRS 80 \1 ~~ ut "'•r Jr CJf'o 

1980 trt ~f'1a'~hn01or~' Corperahon trw: 
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The M its Debacle 

Arecent letter from an ex-Mits em
ployee confirms what I've heard from 

many sources-from Ed Roberts himself. 
I thought you might like the inside infor
mation. 

The first microcomputer of signifi
cance, the Altair 8800, was brought out by 
a virtually bankrupt firm In Albuquerque, 
NM. They had been making hand calcula
tors, until low cost calculators from Tl and 
others nearly put them under. In the nick 
of time the president, Ed Roberts, a com
puter hobbyist, put an 8080 microcomput
er kit on the market selling for under $400. 
Of course, what most of the first kit buyers 
didn't know was that the kit was just the 
start . .. it was much like buying a car and 
finding out that the motor Is an extra ... 
and the wheels. 

Despite that and other major problems, 
Mits soon became a very large company, 
selling over $5 million In kits In the first 
year, 1975. In the summer of 1976 Roberts 
sold the firm to Pertec, a manufacturer of 
disk drives. Then Pertec began a series of 
ridiculous business decisions which took 
Mlts from Its IBM position in the micro
computer field to a total unknown. 

Pertec had a golden opportunity to 
build Mlts Into a billion dollar corporation, 

" ... the kit was just the 
start . .. it was much like 

buying a car and finding out that 
the motor is an extra 
. . . and the wheels." 

but by Incredibly poor business decisions 
-fought every Inch of the way by loyal 
Mlts employees and management- they 
destroyed the f irm. First, they stopped de
velopment on the Z-80 based CPU. Next, 
they spurned the hobbyist market which 
fed the growth of the entire field. Then, 
they forced dealers to handle only Altair 
equipment; this lost most of their good 
dealers. As a small business machine It 
was terrible because they were unable to 
provide significant software. 

Pertec was eventually bought out by Tri
umph-Adler, a subsidiary of Volkswagen. 
The sales of their new system, no longer 
even S-100 compatible, fell flat and a large 
portion of their employees were laid off in 
Albuquerque. Many of the original Mils 
people left the firm in disgust. 

There is so little left by now that if Tri
umph-Adler wanted to get back into the 
microcomputer business via Pertec and 
Mils it would be almost prohibitive. It is 
really sad to see so many millions of dol
lars wasted ... and the opportunity for 
making billions squandered. 

Tandy Expo 

The Radio Shack dealers have been or
ganizing TRS-80 blitzes In major c ities. 
Not long ago they descended on Boston 

Photo 3. Chuck Martin of Tufts Electron
ics was sold on a Modell/. 

and made qu ite an Impression. 
Most of the systems set up for the dem

onstration were Model II, but they did have 
one row of Model I systems (on the right). 
The place was packed. They started out 
with a film showing how Radio Shack got 
involved with computers. 

In order to get the beginners interested, 
Tandy started out with all the systems be
Ing driven by one host. 

After showing how simple It Is to write a 
BASIC program, they turned the comput-

Photo 1. At Tandy's Expo, a film is shown, describing how 
Radio Shack first entered the computer field. 

Photo 2. Tandy leads you step-by-step through a BASIC pro
gram, showing you how easy It is. 
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~ META TECHNOLOGIES ~ 
~ FOR YOUR DISK SYSTEM cv 
FILE BOX $19~~5:,'disks 

Single Sided, Single Density. Soft-Sectored 
S'l•·inch. (for TRS-80™) Mini-floppy 

DISKETTES 
$19~?.,:0 

DISKETTE STORAGE SYSTEM for 8" disks . . . $24.95* 

TRS-80™ PRODUCTS 

NEWOOS/80 by Apparat ........... S149.95 
NEWOOS + with ALL UTIUTIES 

35-track ....................... S69.95 
40-track .... . ............ . ..... S79.95 

TRS-80™ DISK AND OTHER MYSTERIES 
... $19.95 

MICROSOFT ™ BASIC DECODED & OTHER 
MYSTERIES for the TRS-SOTM ... .. . S29.95 

MTC brings you the ULTIMATE diskette 
~torage syste~ . at an atf<>!'dable price. Stor· 
1ng 50 to 60 d1skeUes. this durable, smoke
colored acrylic unit provides easy access 
through the use of index dividers and ad· 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry
ing handle. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac
cess. 

5 '1. -inch or 8-inch diskette case .... S3.00• 

THANK 
YOU 

for 1980 ... 

Meta Technologies strikes again ... at 
the competition! These are factory 
fresh, absolutely first quality (no 
seconds!) mini-floppies. They are 
complete with envelopes, labels and 
write-protect tabs in a shrink· 
wrapped box. 

INTRODUCING 

PLAIN JANE™ 
DISKETIES 

The Beautiful Floppy 
with the Magnetic PersonalityrM 

In 1980 alone, MTC has sold nearly a third 
of a million dollars worth of brand-name 
diskettes. If anyone knows ~uality , we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You're not paying for fancy printing, fancy 
labels or fancy names on the packaging. 
We don't even put our own label on the 
package (labels cost money). At this in· 
troductor) price (our regular price will be 
S21.95 per box of 10) we cannot offer 
quantity or dealer discounts. 

PLAIN JANE™ Diskettes . ..... S19.80• 

To show our appreciation for a very VERBATIM brand Diskettes (box of 10) 
successful year. thanks to our 
thousands of satisfied customers, we S'l• ·inch (for TRS-80TM) 
are offering some great products at MD525·01 .................. S23.95 
prices even lower than our regular low 10 boxes of 10 ... (each box) ... S22.95 

prices. We make an honest effort to S·inch FLOPPIES 
deliver the best products at the lowest Single·Density, FD34-1000 ... S29.95 
prices with the fastest service. The Double-Density, FD34-8000 .. S39.95 

confidence you have shown in MTC is ·~·•••••••••••• 
recognized and welcomed. Our 
mothers thank you, our fathers thank M Q R E 
you, our children thank you . .. and we 
thank you. PRODUCTS • • 

All products 
guaranteed for 

replacement only 
Prices. Spectficattons & 

Offerings subject to 
change without nottce. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

• PRICES GOOD THRU 
NOVEMBER 30, 1980. 
Sorry, no dealer or 
quantity discounts. 
Allow for shipping 
delays for 1980 
specials. 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• c O.D 

• Add S2.50 for 
standard UPS 
shipping & handling 

• S2.00 EXTRA 
for C O.D 

• Ohio restdents 

..,. Reader SeNice-see page 242 

add 5', "0 sales tax 

TO ORDER CALL TOLL FREE 

1-800-321-3552 
IN OHIO call (216)289-7500 (COLLECT) • v~ = !';ItT~ TECH~[]L[]G~ES L[]RP[]R~l~[]~ 800922 

TRS 80 IS I TM Of Tondy Corp 
PLAIN JANE os 1 TM of MTC 

1980 tw Me tAifld>MIM"'' C'.nrr>n<•tlnn, Inc 26111 Brush Avenue. Euclid, Ohio 44132 
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ers looee. Next they examined some use
ful busiMes programs. 

Chuck Martin, the owner of Tuft's Elec· 
tronlc Department Store (In Boston) went 
with us to see the demonstrations. He was 
convinced and ordered a Model II. He Ia 
using It with the Galactic mailing list pro
gram to keep track of customers and send 
them catalogs. 

Tuft's, by the way, Ia a dealer for A tart 
and, 1 believe, Apple. He bought three 
TRs-80 Model 1 systems so far and, after 
trying to use them In his business, sold 
them off. The Model II seems to be penna· 
nent. 

Tandy Listing 

Radio Shack has recently come out 
with a 99C book which lists programs 
available for the TRS-80. I view this as a 
mixed blessing. On the one hand It does 
provide the TRs-80 owner with a list of 
available programs, as of a few months 
ago. But having tested quite a number of 
these programs, and our lab having tested 
many more, 1 would say that the chances 
of a customer picking a winner from 
among the listings Is very chancy. There 
are so many really terrible programs out 
there. It Is not a healthy situation. 

The TRS-80 owner faces a software jun
gle. Let me say this ... please, please, If 
you buy some software from any firm, 
write and let us know what you think of it. 
Please assist us in helping everyone by 
naming the poor ones and giving a boost 
to the good ones. Every firm in the busl· 
ness has a responsibility to put out first· 
rate software and we'll not be satisfied un
til we feel we are doing everything possl· 
ble to make that a fact. This goes lor In
stant Software too. I want to hear II you 
get a program you don't think Is first-rate. 

Meanwhile, II you get that 99C book be 
very careful about where you spend your 
money. 

Warning! 

The matiM'Ial In this magazine Is de
signed to be of value to all readers, from 
rank novice through TRs-80 expert. 

80 Mlcrocomputlng Is Intended to be a 
continuing encyclopedia of TRs-80 lnlor· 
matlon. Thus, If some articles are, lor the 
moment, OVIM' your head, have patience 
... lor you'll be very glad to have them 
later, when you are familiar enough with 
your TRs-80 to use them. • 
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INSIDEIO 
by Ed Juge, director of 
computer merchandising, Tandy Radio Shack 

Let's talk about word processing, why 
and how we did It and what we're doing 
now. 

One of the early assumptions made by 
Radio Shack regarding the TRS-80 Modell 
was that small computer demand would 
be mostly lor data processing. Consider· 
lng the coat of letter quality printers, we 
didn't think that word processing Interest 
would be significant. You told us early on 
that we needed to change our thinking. 

There were four problems to solve ~ 
fore Model I Scrlpslt could be readied for 
the market: 
• Come up with a letter quality printer at a 
price In line with the cost of the computer. 
• Implement a quality lowercase video 
character set. 
• Make the lowercase modification easily 
field Install able, and with no holes to drill. 
• Find or write a good word processor 
program. 

Unlortunatety, finding a reasonably· 
priced printer and a program turned out to 
be major problems. 

We talked to at least eight potential 
suppliers, telling them that we Intended to 
retail a printer lor S2,000 or less, without 
much success. Nevertheless, we finally 
achieved our goal with a new daisy wheel 
printer this fall! 

The other critical requirement was soft· 
ware. We talked to several word processor 
authors, but It quickly became apparent 
that a good software program at a Radio 
Shack price would require an In-house d• 
velopment effort. 

Our design team zeroed In on the needs 
of the average typist, purposely omitting 
some of the more advanced word process· 
lng features-boldface, underlining and 
automatic totals. We Included specific 
features, evaluated on their usefulness to 
the average typist, on the amount of mem
ory overhead and on the time required to 
develop them. The reviews that Scripslt 
has received have indicated that we made 
more right design decisions than wrong 
ones. 

Model II Scrtpelt-Aitogether Different 

Model II Scrlpslt Is a page oriented, 
menu driven word processor. A document 
can be many pages long, yet there Is no 
need to worry about what fits In the core 
memory. 

The Model II disk contains a specially 
modified version of TRSDOS. The opening 
screen Is a disk directory showing the 
name, author, creation and last revision 
dates, page count, percent of disk space 
occupied, and other Information. At the 
bottom of the page is a on•llne menu giv· 
lng the operator the option to open, d• 
tete, or create a document-or go to a sep
arate disk ut ilities routine. 

Disk utilities Include FORMAT, BACK· 
UP, SPOOLING orJofl, changing default 
values lor window mode, format lines, 
paging and print settings, user-defined 
keys and setting up serial printer output 
parameters. We've tried to do everything 
else. 

When you're processing text , you're 
working with one page at a time, so the to
tal document's length Is limited only by 
the disk space available. 

The bottom screen lines are reserved. 
The top line Is the format line. It displays 
margins, tabs, etc. (You can create up to 
11 predefined format lines and store them 
for later use, or you can create and use a 
temporary line without storing it.) 

The bottom line Is a prompt/menu line. 
It normally displays document name, cur
rent page number, cursor position (both 
line number and horizontal position), mar· 
gins, etc. Information is updated with 
every character you type. 

You have lull cursor control , and the 
use of special commands Is made simple 
through the system of menus. Otten used 
features are accessed through a control 
key. For example, "get next page," Is 
CTRL·N. II you're a frequent user of some 
functions we didn't anticipate, take heart! 
You can define your own special function 
sequences lor CTRL·:l, K, Q, Y, and Z. 

Just Fhe Keys to Remember! 

Model II needs no special key labels. 
You need remember only five keys: F1-to 
Insert, F2-to delete, ESCAPE-to call 
the menu or to activate a menu page In
struction, BREAK-to cancel an lnstruc· 
tlon or return you to the previous mode, 
and HOLD followed by an arrow, homes 
the cursor to top, bottom, left or right side 
of the current page. 

You can Insert new copy or blocks
and even extra pages. You can renumber 
and resequence the pages, or repaglnate 



PROGRAMMING 
TOOLS 

TDAM ••... . •.•• • ••• ••.•• •• • $19.95 
For Model II .. ..... .. ... .. .. . $29.95 

Includes MTC QUE Card! 

trouble with RANDOM FILES7 With MTC's 
aD~o.oriv••n Access Method (TDAM) you'll never 

fret over FIELD•nc acaln. No knowledge ol 
rtndom access files Is required. Insert the TDAM 
" interpreter" into any BASIC program and type'" 
a lew DATA statements desc:ribinc the information 
in your files. TDAM does the rest ' Reads and 
writes liekls and records ol any type (even c:om· 
presses a DATE liekl into 3 bytes!). Features 
automatic: file buller alloc:ation/dealloc:ation, 
memory bullerlnc. sub-record bloc:kinclde· 
bloc:kinc. and handles up to 255 fields per record. 
Super fast and super simple! Complete with 
TDAM interpreter, 1nstruc:t1011s and demo pro
gram. Requires programmln& experience. 

SUPERSEDE •• • • •• •• ••• . •• • $19.95 
For Model II. • •• • • ••••• ••• •• • $29.95 
A " must have" for the professional programmer 
or the serious amateur. Probably one of the 
greatest time-savers availlble. Write programs In 
shorthand • chance v1rlable names • cenerate 
program documentation · use w1th REBUILD and 
MINGLE to bulkl new programs from okl ones. 

MINGLE-II. • • •• • •• • •••• •• ••• $19.95 
For Model II ... .. .......... .. $29.95 

Merce up to 14 tiles (Program or Data) into a 
sincle hie. Data files may be merced in ascending 
or descendin& sequence w1th the orderinc based 
on a user-spec:ilted comparison taelcl A very han· 
dy ut•hty tor consohdat1nc data hies 

.. OTHER MYSTERIES" 
VOLUME II 

foreword by 

H.C. PENNINGTON 

Call now and place your order tor this new book, 
" MICROSOFTTM BASIC DECODED & OTHER 
MYSTERIES tor the TRS.80TM", from IJG. Inc. 
A pnmer lor cassette and disk BASIC on the 
TRS.80TM, the 1ntormation provided apphes to 
Similar MICROSOFTTM BASIC interpreters 
Features Include definition of terms. an over
vaew ol BASIC and DOS. explanation of ex1ts, er
ror codes. verb actions. "cold" and "warm" 
restart procedures and uam•nat1011 of system 
ut1htles. anthmehc: support and I 0 dnver 
rout•nes. and the c:ommumcataons recion 1n 
RAM Individual rout ines are explained In detail, 
w1th an index provkled lor easy access. Appen· 
d1xes include tables lor BASIC and DOS vectors. 
stacks and Interrupt locations, PLUS thousands 
of comment hnes lor the complete 
MICROSOFTTM BASIC 
MICROSOFTTM BASIC DECODED $29 95 

The per1ect supplement for your 
NEWDOS. from IJG, Inc. 

IITRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C . Pennington 
132 pages wntten 1n PLAIN ENGLISH packed 
w1th HOW TO inlormat1011 w1th details. examples 
and 1n-depth explanatiOns Recover lost hies and 
d~rectoraes. remove hie protection. make BASIC 
programs unhstable How to use SUPERZAP. 
recover from DOS errors and MOREl 

TRS·80™ DISK ...•...• .. .•. $19.95 

NEWDOS/80 
by Apparat 

Apparat's lon&·awaited successor to NEWOOS+ 
is here! This Is not an enhanced version of 
NEWDOS. but a completely new product. 
Slmpllliecl DOS commands can be instantly ex· 
ecuted from BASIC, even within a procram. 
without disturblnc the resident code. System op
tions. such as password protection, number and 
type of disk drives, BREAK key enable/disable 
and lowercase modification recognition. can be 
quk:kly and easily eh~nced. Five new random· 
access hie types allow record len&ths of up to 
4096 bytes. and rao FIELDinc! A powerful CHAIN 
facility allows keybolrd INPUTs to be read from a 
disk file. An Improved RENUMBER facility per· 
mils croups of statements to be relocated within 
pro.ram code. Diskettes may even be 
des1gn1ted as RUN-ONLY! Features all 
NEWOOS+ utilities (SUPERZAP 3.0. etc:.) and 
much morel One MTC technical stall member 
saki havinc NEWDOS/80 Is " better than ser" 
(you'll have to judce lor yourself!). Includes 
18().pace lnstruc:tlon manual and MTC QUE 
card. 
NEWDOS/80 ..............•... S 149.95 

MTC QUE Card only .. . ....... . . . $7.50 

CALL REGARDING OUR NEWDOS+ UPGRADE 
PRICING 

Complete for Model I w ith all utilities 
Plus exclusive MTC QUE card! 

NEWDOS+ 
$6995 

by Apparat 

REF. RENUM. SUPERZAP, EDITOR/ 
DISASSEM., DIRCHECK. and more! This 

NEWDOS with all of Apparat's utility 
ncludes exclusive MTC QUE (Quk:k User 

tclliCitlOn) card 
QUE Card only ................. S 1. 50 

• MORE 
PRODUCTS 

All products 
guaranteed lor 

replacement only. 
Prices, Specifications & 

Offerings subject to 
change without notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

DEALER 
INQUIRIES 
INVITED 

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

• Add S2.50 lor 
standard UPS 
shipping & handline 

• S2.00 EXTRA 
lor C.O.D. 

• OhiO residents 
add 51/z% sales tax. 

TO ORDER CALL TOLL FREE 

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

1';1ETi1 lELH~OlOlJ~tS ~[]RPCU1i1l~[]~ 800922 

26111 Brush Avenue, Euclid , Ohio 44132 
TRS 80 1$ • TM ol h•ar Corp 

1980 br Mol•to<tnalc oei Cor110rotoon Inc 
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INSIDI1{) 

the entire document. 
More features of Model II Include bold 

print, centering, Interaction with our Pro
file II software, justification, merging flies, 
password protection on flies, text refor· 
matting, global search and replace, verti· 
cal or horizontal page formats, serial 
printer interface block moves or duplica· 
l ion, and user definable defaults for dis· 
play. 

New Low-cost D•lay Wheel Printer 

I have mentioned our daisy wheel print· 
er. Actually, it's called Daisy Wheel Printer 
II. Some of you (and us) remain painfully 
aware that the DWP I was a f iasco. The 
product was good, but serious parts and 
production problems existed which were 
not cured In time to do any good. 

Daisy Wheel II is a 43-character per sec
ond, 28-pound powerhouse, which ac· 
cepts paper up to 16-1/2 Inches wide, and 
makes up to six copies. Take a tip, though, 
and put it on a separate stand; its fast 
speed and light weight cause a lot of 
bouncing around during printing. 

OW II underlines and prints boldface 
when used with the Model II Scrlpslt. 
Daisy wheels with a forty-million char
acter life are available In Courier 1().pltch, 
Prestige Elite 12-pitch, and Madeleine pro
portional spacing. The carbon ribbon cart· 
ridge Is good for 200,000 characters. An 
optional forms tractor Is also available. 

A unit styled to match your TRS-80, OW 
II at $1 ,960 Includes our standard parallel 
printer interface connection. A separate 
cable is required to match your TRS..SO. 

Those Missing Newsletters 

There is one question we get with 
alarming frequency from customers who 
are justifiably upset: "Why won't you put 
me on your mailing list for the monthly 
newsletter?" 

I've answered In print many times, but 
for those who don't know the answer, here 
it is again: 

Our newsletter mailing list Is made up 
of names and addresses sent in by TRS..SO 
owners on cards we Include with every 
system. The newsletter Is available only to 
TRS·80 owners. In lieu of the card, we put 
anyone on the list who sends In a letter 
with proof of ownership-serial numbers 
of the equipment, etc. Those who do not 
return the card or send a letter are not put 
on the list. 

Some months ago, we mailed a 
questionnaire to a random sample of 
about 2,000 people on the newsletter list. 
A large number wrote back complaining 
that we could ask for their help, but had 
steadfastly refused to send them newslet
ters. 
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I was personally Involved In looking up 
50 of these people. Each person was on 
the list-correctly! The only difference we 
found was that the newsletter goes out 
third class, and the questionnaire was 
mailed first class. Ever since, we've been 
trying to determine what is causing many 
TRS..SO owners to miss their newsletter 
deliveries. 

Every phase of newsletter distribution 
that we can control Is being watched 
closely, and procedures Improved. Once 
the newsletters are In the post office 
they' re out of our hands. Rest assured, we 
won't give up; please bear with us just a 
bit longer. And thanks especially to those 
of you who have maintained your sense of 
humor through this. • 

EDUC~!!~! 8'0 
It Is all but Impossible to operate a multi· 

purpose system without a cassette re
corder. It's an Integral part of your com· 
puler system, even If you have a d isk drive. 
Sooner or later you will be in the market 
for one. 

Maybe your original recorder has bro
ken down or worn out. Maybe you need a 
second machine just to use with your ex· 
panslon Interface. Then, of course, the 
most efficient way to make back-up cop
ies of your programs Is to use two re
corders and some kind of pulse re-shaper. 
(See TCOPY, 80 Microcomputing, July 
1980, p . 160.) 

You can go back to Radio Shack for a 
replacement, but you should know that 
there are options. 

Nothing Specl•l 

There seems to be nothing about the 
TRS..SO cassette recorder that sets it 
apart. Look around. You may have one 
around the house that will do the job. 

Careful now! I don't mean that you can 
use any recorder. There are two character· 
lstlcs the recorder must have. First , It 
must be of a certain quality. You can 
judge this by playing a pre-recorded music 
cassette. If the music sounds good, there
corder Is probably sufficient. 

The second requirement Is a low cur
rent on/off remote control. If the current Is 
too high, the relay In the 80 will be dam
aged. 

I don't know what the maximum current 
for the relay contacts Is. The CTR-80, how· 
ever, draws 100 milliamps. Any recorder 
will be safe if it does not exceed that fig· 
ure. 

How can you know the remote switch 
current of your recorder? You may find the 
rating In the shop manual or, perhaps, in 
the owner's manual. It Is easy to deter· 
mine the current for any recorder with a 
milliammeter. VOM or similar Instrument. 
Connect the meter, or measuring device 

as shown In Fig. 1, and then put the re
corder In the play position. 

G-150m8 

Fig. 1. Measuring Remote On/Off Current 

Consider some other useful recorder 
features, especially if you are buying one. 

ALC (Automatic Level Control) or AGC 
(Automatic Gain Control), are Internal clr· 
cults which electronically adjust the re
cording level automatically. ALC makes 
sure that your CSAVEd programs areal· 
ways at the same level (which surely helps 
when CLOAOing). 

To determine if an unmarked machine 
has this feature, record a soft sound and a 
loud one without changing the volume 
control. If both sounds play back at the 
same volume, you have ALCIAGC. 

Another desirable featu re Is a high-level 
input. Using a recorder without this re
quires you to feed your programs through 
an attenuating network (resistors) Into the 
microphone Input jack. Usually the high· 
level Input feature Is marked AUXILIARY 
or AUX. 

You will f ind these additional features 
useful: a tape counter, rewind and fast for· 
ward controls that operate when the re
mote switch Is off, and a monitor switch 
enabl ing you to hear the signal when 
CSAVEing and/or CLOAOing. 

If you are getting a second machine in· 
stead of a replacement, you should con· 
sider a cassette player (one which does 
not record). Players cost less than record· 
er/players. There is no reason to have two 
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recorders except for Interchangeability In 
case trouble develops with one of them. 

In an emergency, if you break down just 
when you must CLOAD or CSAVE a pro
gram with no time to measure remote 
switch current, use whatever machine you 
can locate. To avoid the chance of damag· 
lng your relay, leave the remote plug un
connected and do the starting and stop
ping manually. 

When you have trouble with you record
er, don't Immediately throw it out . 
Remember: No cassette recorder/ player 
will function if It tacks the p1oper care! 

Care and Feeding of Recorders 

The typical audio cassette recorder/ 
player will take a lot of abuse and still per
form Its designed function to deliver 
speeches and good music. After ali, our 
ears are rather forgiving of Its small er· 
rors. 

Our 80s, however, forgive very little. Its 
audio machine is asked to do a critical job 
and the 80 expects Its digital signals to be 
very close to the mark. Consequently, the 
recorder must be kept In top shape. 

Most loading problems are caused by 
dirty recorders. 

This is especially true in schools where 
folks use them In audio service and sel· 
dom clean them until they quit. In micro 
service, recorders must be cleaned regu
larly. 

There are two phases to the cleaning 
process: magnetic and physical. 
. First, the physical cleaning. 

You can buy a cleaning kit from your lo
cal electronics/audio store, but I prefer to 
get my supplies from the discount drug 
store. You will need some sticks with cot· 
ton-padded ends and some denatured al
cohol. Do not attempt to use rubbing alco
hol, or any other type of cleaner. 

With the cover open and no cassette in 

14 • 80 Mlcrocomputlng, November 1980 

place, put the recorder Into play. The front 
of the cassette compartment will look like 
Fig. 2. 11 the recorder has, not been cleaned 
In some time, you are likely to see a tan de
posit (oxide from the tape) on all the la
beled parts. That's the stuff that causes 
most of the CSAVEICLOAD problems! 

The first cleaning may take longer than 
usual because all the oxide must be re
moved. Work with a cotton swab just 
moistened with alcohol. Hold the damp 
swab against the turning pinch roller, 
away from the capstan. Continue this, re
newing the moist cotton until the roller 
and the capstan are free of oxide. Next, 
clean the erase and record/play heads by 
rubbing them with fresh moist cotton 
swabs. 

II you put the swab on the wrong side of 
the roller, some of the cotton Is likely to 
get wrapped around the capstan. II this 
happens, put the recorder in " pause" or 
"stop," and slide the cotton up and off the 
capstan. Do not use metal, which may 
scratch the capstan. With the cotton re
moved, proceed with the cleaning. 

Fig. 2. Recorder Parts to be Cleaned 

Alter the physical cleaning, you should 
clean away residual magnetism from the 
heads. This requires a head demagnetizer 

from the electronics/audio store. Be sure 
you buy one with a plastic-covered tip be
cause a scratch on the head can be dlsas
terous. 

Follow the directions with your demag
netizer-turn It on; bring It to the head; 
slowly remove It from the head; turn It off. 
Note: Do not turn off the demagnetizer 
when It Is near the head and do not use it 
near a program cassette. 

This completes the cleaning procedure, 
unless the cassette compartment has ac
cumulated some dust and lint. II so, some 
air and a brush with soft bristles should 
do the trick. 
· You should clean your recorder alter 
every two or three hours of use. Clean It 
more often when running new tapes, be
cause more oxide Is deposited when 
tapes are new. A recorder that Is cleaned 
regularly will need only two or three min
utes maintenance-that's cheap insur
ance. 

Two other operating procedures will 
help add life to your recorder. The first Is 
to keep the lid of the cassette compart
ment closed except when Inserting or re
moving a tape. This will help keep out the 
dust and lint. 

Also, never leave the recorder in play or 
record unless it Is pulling tape. 

The rubber pinch roller Is pressed tight· 
ly against the capstan In those modes. II 
left In pressure contact when not turning, 
the pinch roller can be deformed. An out· 
of-round roller will pull the tape unevenly 
and you can imagine how that will affect 
your 80. 

With reasonable care, your cassette re
corder/player will give long and trouble
free service. 

Old you remember to send me Informa
tion about your Instructional program ex
change group? If not, this Is the last 
call.• 



ow5your 
love life? 

around the edges? 
Rotllt1l.:l~llctable? Boring? Maybe 

II a little Interlude. Interlude IS 

MCiillifl._dMing computer game ever conceived. 
li!IPIIJMl~ter lntennew, an innovative 

and a one-of a kind manual to 
adventurous, delicious fun! 

lnt•l .. e Is: romanttc .. . pi<Jyful . outrag ous ... a fantasy. Interlude i : • A Bed of Roses (Inter· 
Jude #l) • Mala Hari (Interlude #49) • The C e (lnterludl' 11 7) • Rodeo! (Interlude 11 71) • The King and I 
(lnteitudd66) • Some Enchanted Evening Interlude 1184) • Cawman Caper (Interlude #82) • From Here 
to Es;IMIY (Interlude No. 30) • Satin Dreams (Interlude #72) 

More than 100 Interludes me included in the program. Most are described in detail in the accompanying manual. 
but several surprise Interludes are buried in the progrilm awattlng tha t very 
5 time when your interview says you' re ready. (When you learn secret I t I d , .. 

terlude #99, your love life may never again be the saml'1} Interlude n er u e 
can give you experiences you' ll never forget. Are you ready for tt? The Ultimate Experience. 

>"287 

r------------- ------ ------------ ----
I INTERLUDE, 1042H 'Aie'' l"'r~ Houston, Tex11s 77042. I'm really ready Send my Interlude tod.1y 

I Apple a (16Kl' TRS-80 (Lcvelll·loK)"" Po• t u Available for lm•edlate • hlpme nt. 
1 c., tte ($16 95) l.· · • It 1'169'i) 0 20 x 24' reproduction of 

DISkette ($19 95) [)._k,ttc ($19 <l!i) thi> 11d Without ad copy 
I U Dr kette-Pascal or DOS 3 .it$1<l95) ($4 95-lncludes 

Plea ' enclose your check payable to INTERL UDL 
or complete the charge lnform.1tion· 

1 Add 1 50 for shrpping .md handling shrpp!ng charges) 

I 
MASTERCARD 0 VISA All charge cu$lonrers must srgn h re. _____ _ 

AccountNo ~-Ex;": · : n :atl'! Ma~tt?rCardBankCodl!--------

1 CUARGE CUSTOMt:RS:Ord •rbyphonctoll fr.·e' l-800-231-5768 Ext. 306 (Texas I ROO 392 231\RF.xt. 306) 
I N.,m Age ----
I Addr s 

City 
I 



LOOKING FOR MODEL I 
AND MODEL II 

BUSINESS SOFTWARE? 
\VE HAVE HUNDREDS 

OF QUALITY BUSINESS 
PROGRAMS IN STOCK! 
AT PRICES YOU CAN 

AFFORD. 
(WHERE YOUR TRS-80* MEANS BUSINESS • 

For the first t ime you can fill most of your software needs with one telephone call. Whether you are 
trying to find a specific program, custom software or just help with your system-give ua a call. 

Invoicing • Inventory Control • Accounts Payable • Accounts Receivable • Payroll • Ganaral 
Ledger • Letter Writer • Word Processing • M ailing • Manufacturing Inventory • Cost Account
ing • S.teaAeporting • Stock Market • Busin... Statistics • Statistical Analysis • Data a... 
Systems • Medical Billing • Dental Billing • Special Industries • Advanced Accounting • Income 
To • Language • Pe...onal Finance • Technical Programs • Insurance • CPA • Law Office • Auet 
Depreciation • Job Coat • Utility Programs • Education • Games • Home Programs • Loans • 
Credit Bureau • Electronics • Teat Systems • Sporu • Art • DOS Systems • BASIC lessons • 
and much morel 

&end for our free ct~telog or give ua a call today. Wa also do cuatom programs ae wall aa buy top 
quality programs. 
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OVER ~00 OF THE BEST 
BUSINESS PROGRAMS FOR 

THE TRS-80* MODEL I 
AND MODEL II IN STOCK 

READY FOR 
IMMEDIATE DELIVERY. 

LET US ANSWER YOUR 
QUESTIONS TODAY. 

We now sell: 
Structured Systems Group • Graham Dorian • Magic Wandr~o~ 

• Digita l Research, Inc. • Osborne/McGraw Hill • Compiler 
Systems • Software Mort Software 

Software-Mart ~ 2S8 
24092 Pandora St • El Toro CA 92630 

In California Call (714) 768· 7818 Call Toll Free 1 (BOO) 854-7115 

CS 24 Hour Service VIS4 

)UR DEST ADS ARE NOT WRITTEN - THEY'RE RUNNING ON TRS-80'5 

Ul Software Mart Programs aro sold on an " as Is" basis and with " All Fa ults" Prices and programs are subject to change without notice. 

Magic WandTM is a Trademark of Small Business Applications, Inc. 

* TRS-80 is a trademark of the RadiO Shack DiviSIOn of Tandy Corporation. 
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Rites Reservations 

Thla Ia In regard to an article entitled 
"Ritea of Pauage," appearing In t~ 
August 1i80 laaue of 80 Mlcrocomputlng. 

While I thought the title wu great, the 
article allowed that the authors hed not 
hed much experience with their Model 11. 
Some of the problerN they encountered 
almply do not extat. 
~ a tru.tlng type of P8f$0n, 1 bought 

one of the first Model Ia, alght unseen, and 
repeated that performance when the 
Model 111 came out. So, 1 probably have 
had close to the maximum time anyone 
hu had on both machlnea, outllde of Ft. 
Worth. 

The authors refer to the ahlft-lock u be
Ing Important In that DOS commands r• 
quire "all caps." White TRSOOS Ia fuaay
unttke CPfM-and don require all upper
caae letters, locking the lhlft control to 
uppercaae will aoon prove to be aa much 
fun u a Couack charge. The keyboard 
provldee a key entitled CAPS, which don 
the Job much better. Shift-lock witt give 
you A, 8, C, D, etc., but It will also give you 
<for a comma, >for a per1od, and 1 o t S, 
etc., for 1 2 3 4, etc. CAPS will give you 
what you expect, and atilt have correct 
numbers, perloda, commas, and the ttke. lf 
you want an &, for Instance, you can ahlft 
to uppercase white In CAPS, and aute> 
matlcally return to CAPS after typing the 
uppercase letters. 

While the authors appear to have stum
bled acroaa the BUILD command, they 
muat not have used It much. They aay to 
"(go to BASIC) you muat go through a 
paln-ln-th•neck sequence: type BASIC, a 
apace, - F (for FILES), and the number of 
fllea you want open." 

The BUILD command allows you to cr• 
ate TRSDOS fllea which can be called up 
and executed by the command DO, with 
the name of the file you had to BUILD. For 
example, If an operator alwaya opened 
three fllea In BASIC, he could BUILD a file 
which might have the name, 83, for 
BASIC, with three fllea. 

The "paln-ln-tM-neck" would only have 
to be endured once-to BUILD the file. 
Once that waa realdent on the diskette 
the operator, to go to BASIC, would on!~ 

11 • 10 Mlcrocomputlng, No~t»r 1880 

" While I thought the title was 
great . .. Some of the problems 

they encountered simply do not exist 

have to type DO 83. TRSDOS would then 
execute the file, which would be the 
TRSDOS command, BASIC - F:3. (The 
authors forgot to mention the colon). The 
command could be BASIC - M:24000 (or 
what..,., which would tell BASIC not to 
uae memory above 24000, In thla caae. It 
could be any number up to 32000. 

Ualng BUILD and DO, an operator can 
aet up BUILD fttea for the usual number of 
fllea he aulgna, such aa B1, 82, 83, etc. 
The BUILD file can contain a number of 
commands which will execute In a. 
quence, and with one command, auch aa 
DO 83, you can turn the clock on, aet the 
printer parameters, aaalgn the UO porta, 
and go to BASIC. Very easy, and no paln
ln-t~neck at all. 

There Ia a ROM, contrary to what the 
authors write, but It only Ia a power-up 
ROM, and ahuta off after the diskette 
la.da Into memory. It doea take longer 
than the Mod I, but having no BASIC on 
ROM, and the like, attowa the Mod 11 owner 
to Interchange languagea very eaatty. 

The authors say, "After paying several 
thousand dol lara, we think the operator Ia 
entitled to a few worda when the machine 
runalnto an error. But not Tandy: It' a back 
to the manual to find error codes again, 
juat like Level II before DOS." Gentlemen, 
when the Mod II telta you an error number, 
auch aa • •eRROR 3• • , If you will perform 
the difficult talk of typing ERROR 3, you 
will have displayed, "PARAMETER ER· 
ROR ON CALL." Any error number will be 
written out by typing back the number. 
Thla uvea having to read the m .... ge, If 
you already know what error 13 Is, for ln
atance. No extra charge-Included In the 
thouaanda. 

They fall to mention the dynamite TER
MINAL program which comes with the 
system, a program from which you can 
bounce to DOS and back, without loalng 
your connection with the other computer, 
which allows you to aave the Incoming In
formation on dlak, or to tranamlt from your 
dlak, or to print and display simulta
neously-or not to-or to run Information 
aaved on dlak from your terminal aeaalon 
-even without being on-line. 

Joaeph A. GrHniHI 
Lyona, Ml 

Spare Bytes 

I have a remark about your program 
called " Starflghter," August 80, for 4K 
Level II. I am 11 years old and have a 4K 
Level I T~. I liked the program and 
modified It to Level I eaally, with more 
memory left. I did It by using abbreYiatlona 
and P.AT instead of Print o. It does the 
same thing with 300 bytes to spare. 

Shaun Neubftrt 
West Cheater, OH 

KBFIX and Others 

Today I called Tandy's computer hot 
line with the following problem: When 
loading programs with the KBFIX Key
board Debounce routine realdent In high 
memory, upon attempting to RUN the pre> 
gram, the entire program would craah, 
zero all memory and the screen would 
ahow MEMORY SIZE?.If I tried to load the 
Debounce routine after the program waa 
In the computer, the routine canceled all 
line numbers after 730 and the program 
at Ill crashed aa above when trying to RUN 
lt. 

Tandy's explanation for this was as fol
lows: " I saw a memo around here that said 
the KBFIX would only work with our (I.e., 
Radio Shack's) memory chips. If you're us
Ing someone else's chlpa the KBFIX may 
not work." 

I recently bought a 18K upgrade kit from 
one of your moat highly reapected adver
tisers, and I have good reason to believe 
that all the bytes In theae chips are good. 
Ia It poaalble that the KBFIX debounce 
routine somehow requlrea chips with a 
futer access time than those supplied by 
Godbout and others? Since I have only a 
vague Idea of how KBFIX operatea-and 
It aeerna to me that It works on the key
board memory, not on the RAM-perhaps 
aorne of your readers can save me the 
houra of labor In dlsaaaembllng th is rou
tine to find out what It don and why, In 
thta case, It tan't doing It! 

A final question: I've noticed a BASIC 

conr. on page 20 



The following letters, critics/ of Radio 
Shack's game program Pyramid were for
warded to Radio Shack shortly after their 
receipt in our offices. 

We would have liked some response 
from Tandy on the authors of Pyramid. 
Should it be forthcoming, we 'll pass it 
along to you. 

Below, find what we hope is st least s 
balanced "support/rebuttal" of s Will ism 
O'Brien review that appeared in our 
August issue.-Eds. 

O'lrltn L1mb11t1d 

Anybody with an attention span as 
short as William O'Brien's should nQt be 
allowed to write software reviews for 80 
Microcomputing. His review of Pyramid In 
the August Issue took me aback. 

You're supposed to take forever figur
Ing out the secrets of the pyramid. Who 
wants to blow 15 bucks on an adventure 
program that can be solved by any moron 
In 20 minutes? Once solved, there's not 
much point In grinding that tape through 
the player any more. 

The next time you write a review for this 
magazine, Mr. O'Brien, I suggest you 
evaluate the subject more thoroughly. 
Diatribes may be fun to write, but they're 
not very fair. 

Jason Spicer 
Vancouver, WA 

O'lrltn AIVIrlld 

I have just received my August Issue of 
80 Mlcrocomputing. One of the first things 
I read Is the review section, and I must 
take Issue with William O'Brien and his re
view of Radio Shack's Pyramid game. 

I too, feel Radio Shack has missed the 
boat in many areas of their computer sup
port, but several of my friends and myself 
have the Pyramid program and have en
joyed hour upon hour of real adventure 
while figuring out the game. We all have 
found out how to get past the serpent, 
catch the elusive bird statue, when to 
wave the scepter and map out the Pyra
mid, without calling Texas! 

I feel this program Is truly a good buy at 
$14.95, and an Important step In the right 
direction for Radio Shack. I would like to 
see Radio Shack get the congratulations 
they clearly deserve, and encouragement 
for more efforts towards games of this 
type. Not criticism by someone who ob
viously didn't spend the time to gain a 
proper respect for this great program. 

If you must be told all the solutions, 
don't bother to play this game. But, If you 

have a good Imagination, average Intelli
gence and curiosity, the Pyramid puzzle 
will give you many hours of challenging 
fun. And, just when you think you have It 
all down perfectly, keep playing! You may 
be In for a surprise! 

Jim Nsgeotte 
Monterey, CA 

Pyr1mld Remodeled 
William O'Brien's feelings are similar to 

those of many people when they first ex
perience a fantasy/adventure type game. 

To start, I think calling the writer of an 
adventure program is about as brash as 
writing a nasty letter to God because you 
aren't president. If you can't solve a prob
lem, you aren't thinking hard enough. As 
for the limited vocabulary of this game, it 
is much bigger than Mr. O'Brien asserts. 

A simple PEEK through the program 
yielded the verb vocabulary Rub, Eat, 
Drink, Jump, Climb, Go, Hit, Break, Kill, 
Hurt, Take, Get, Drop, Throw, Help and 
quite a few others that give too much 
away for me to want to list. While a few 
commands (like HELP, and RUB) are used 
for nothing but a few humorous com
ments, there Is certainly nothing wrong 
with that. 

The game Itself Is quite larger than Mr. 
O'Brien said. The adventure world con· 
sists of more than 30 rooms, as well as a 
very large (more than 10 room) maze. Ail 
you have to do Is defeat some of the 
various obstacles blocking your progress, 
like the chasm and the guardian serpent. 
You won't get any further than the few be
ginning rooms until you start to think logi
cally and cunningly. This coupled with 
several humorous random remarks when 
you do outrageous things (try eating the 

, serpent) make Pyramid a game well worth 
the money. 

One thing though. Those of us who 
played Crowther and Woods original 
adventure will note definite similarities 
with some of the room descriptions and 
solutions to problems. I wasn't fooled by 
changing a 'rod with a rusty star on an 
end' to 'a scepter with an ankh on an end'. 
But since I never got very far In the original 
Adventure, I did not find this detracted 
from the game. 

So perhaps In the future some of the re
view work done should be given closer 
scrutiny before It makes print. 

Paul Vader 
Ch/cago,IL 

Comp1m Adventure 

The Radio Shack game Pyramid, re
viewed In your August Issue, Is a close 
copy of Adventure, also known as Colos
sal Cave, the granddaddy of ail adventure 
games. Adventure was originally written 
by Will Crowther and later extensively ex
panded by Don Woods around 1970. (It Is 
mentioned In your July article on Scott 
Adams.) Adventure was written In FOR
TRAN and has been available on many 
large time-sharing systems for years. 

The exact correspondence between 
Pyramid and Adventure will be obvious to 
anyone who has played both. Pyramid has 
simply altered the text describing the 
rooms and objects, without altering the 
directions you must move In, or the solu
tions to specific problems. 

In both games you begin by descending 
Into an underground chamber and walk
Ing to the west through several more 
chambers. You pick up a magic wand (a 
sceptre In Pyramid) In the second room, 
which you must set down before captur
ing a bird (a bird statue In Pyramid) in a 
birdcage (a statue box, whatever that Is) In 
the third room. 

Then you descend a staircase beside a 
small pit, down a rock dome to the east 
end of a huge chamber. To the west is a 
bottomless chasm. You wave the wand/ 
sceptre and a bridge appears across the 
chasm. You can descend from tt'l'a dome 
to a room guarded by a fearsome dragon/ 
serpent, who can be driven away by the 
bird/statue. 

Further west is a maze, having the same 
pattern in both games, where lurks a vend
ing machine that dispenses batteries for 
your lamp. And so forth. 

Radio Shack has considerably reduced 
the size and complexity of the original, 
presumably In order to sell It to owners of 
16K systems. The axe-throwing dwarves 
have been removed and certain regions of 
the cavern are lopped off. But one can on
ly speculate why Radio Shack bothered to 
change the text. (Dark motives?) 

If anyone knows where Crowther and 
Woods are, I would be very Interested to 
hear from them about this. The net effect 
Is to make the game less fun. As your re
viewer noted, there's no reason to try wav
ing a sceptre but magic wands were made 
to be waved. 

Robert P. Sather 
Bucyrus, OH 
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command In some recent Issues that is 
not listed In the Level II handbook, and I 
can't figure out what It does. A sample Is 
Line 920 of the "Star Search" program (80 
Mlcrocomputlng, August 1980): FORI= X 
+ (X<>1) TOX- (X<>8): (etc.). Now, what 
Is that (X<>1) all about? Is it a MAX func
tion? 

Warren S. Kirkland 
Vacaville, CA 

Is MEMORY SIZE being set correctly 
before loading KBFIX? Sounds like that 
could be the answer. 

(X<>1) is a true/false expression. A 
value of - 1 is returned if the expression is 
true (in this case if X is not 1), and a value 
of zero is returned if It is false.-Eds. 

One·Byte Br ak Dl abl 

In response to your article on BREAK 
disable, for those who do not want to go to 
the trouble to key In the 30 bytes or so, 
here is a one byte BREAK disable: 

POKE 183118, 62 (to diMble break) 
POKE 183118, 201 (to enable break) 

Enjoy your magazine very much. 

Saturn Software 
Gila Bend, AZ 

Lowerca e Access 

Those who have Installed a lowercase 
mod In their 80s may know that there are 
several characters In the character-gen
erator ROM which are not normally acces
sible to BASIC. Here Is a short demo pro
gram using a subroutine which PEEKs the 
cursor position and executes a POKE 
which will put these characters on screen. 

10CLS 
20 PRINT @!>JO," THIS IS A" ::XX : 72:GOSUB 1000 
30 PRINT" AND THIS,";:76:GOSUB 1000 
40 PRINT" ,IS NOT.":END 
1000 A • PEEK(1&417):8 ~ PEEK(1&416):1F A>eO THEN 

CP • ((A - 1101' 258)+ B ELSE CP • B 
1010 POKE 1~ + CP,XX: PRINTOCP+2,"": 
1020 RETURN 

The variable XX determines the char
acter. The values of Interest for this pro
gram are 64 through 127. 

Speaking of character generators, I 
have It from a fairly reliable source 
(Radio Shack), that the chip used In their 
$99 lowercase mod Is Motorola part 
.SCM37530P. I would be obliged to any
one who could point me to a source for 
this device. 

Patrick Kelley 
Houston, TX 
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IOAID 
TAB Problem 

1 own a TRs-80 48K system (serial 
129188) with two Percom 5-tnch and 
two Parasitic 8-inch floppies and an In
tegral Data Systems IP125 Printer 
which is connected to the parallel port . 
As the serial number suggests, my 
CPU Is one of the earlier models but I 
have not had any hardware failures so 
far. 1 had a lot of software problems un· 
till started to use NEWDOS/2 1. 1 now 
have NEWDOSI80 wh1ch I shall use as 
soon as Parasitic Engtneenng has wrtl · 
ten the software patch to use 1t on my 
77 track/15 sectors 8-lnch llopp1es. 
However, there IS somethtng that has 
always puzzled me. Maybe your read
ers can try the following example. 

10 LPRNT TA8(631. TEST 
20 LPRINT TA8(70t TESr 

On my system line 10 works fine, 
however, after 64 tabs my ROM out· 
puts first a CRILF and then prints the 
remaintng tabs on the following line. 
ThiS means that I can never prtnl any
thing pasttab 63. For this reason I have 
to use the STRINGS func tion tn my pro
grams 

Do other readers have the same 
problem or do I JUSt have an outdated 
ROM w1th a bug? 

Rolf Roethllsberger 
34 Rue Daubm 

CH·1203 Geneva 
Swttzerland 

TCOPY BASIC 

1 am wnltng In reference to my art•· 
cle entitled TCOPY which appeared on 
page 160 of the July Issue of 80 Mtcro
computlng. The article presented a 
Level II machine language program to 
copy any Level I or Level II cassette 
tape, and It pointed out that smce the 
program is short , 11 can be eastly POK
Ed 1nto memory from BASIC. 

Correspondence from readers 1nd1· 
cates that writing such a BASIC pro
gram IS not easy for everyone. There-

fore, I am commun1cattng the follow· 
ing BASIC program to provide TCOPY 
to those readers The program also 
provides automatic memory protect. 
provides prompting to guide the user 
and provides executiOn from the 
BASIC mode v1a the USA command. 

The program execution IS terminat
ed by presstng the reset button While 
this may result in loss of the BASIC 
code in some versions of the Level II 
machme. the machine code version of 
TCOPY wtll remain and can be execut· 
ed by entenng SYSTEM and then 
120435 after the prompt1ng symbols·?. 

This program is available from the 
undersigned 1n a package that in
cludes the utility program TDUMP. The 
program TOUMP dumps the contents 
of any Level II tape 1n ASCII , hexa
decimal or dectmal II can be used to 
Identify file names or tape formats. For 
example, you w1ll discover that source 
code generated by the EDTASM con
sists almost enttrely of ASCII code. 
fhe package pnce 1s S5 95. 

Dennts Stevens 
10895 Kemah Lane 

San Otego, CA 92131 

100 POKE1&!l6 1,209 POKE t&!l62 19 CLEAR50 
POKE 16553.2f>5 

110 DATA62,4 21 t 2~533 6J !\0.219,255.23 48, 
251 6.!>0 1625<162 5,211,255.6 16 254 62,6 
21 t ~ 6 Ill 16 254 62 4.~ 1 1,2!>!) t 26 60, 
246 128 230 191 119.24.218 

120 CLS·f"ORI rol35T020419 READltPOKE 
I X NEXT POKE 1&526 21 t POKE t 6527 19 

140 PRINT INSERT THE BLACK JACK NTO 
THE EAR CONNECTOR OF THE SOURCE 
RECORDER AND PUT THAT RECORDER 
IN THE PLAY MODE NSERT THE LARG 
ER GREY JACK INTO THE AUX CON NEC 
TOR OF THE OEST NATION RECOROl H 
AND PUT THAT RECORDER IN THE REC

ORD MODE 
1!>0 INPUT"THEN PRESS EN TER TO START 

THE COPY 
".0 CLS PAINT T (AMINATE THE PROGRAM 
BY PRESSING THE RESET BUTTON X • 
USR(O) 

If you haven't seen your letter yet, 
please be pattent. We recetve an enor· 
mous volume of mall every month, and 
the Editors are sttemptmg to catch up 
with lt. 

Scanned by Ira Goldklang - wwwJrs-80 com 



Very sharp printout 
at very low payout 

t.111:Ai l tl11f~ 

The Heath H-14 Printer gives you high-performance 
features at one of the lowest prices anywhere ... 
• 5 x 7 d ot ma trix and high quality impact pl'inthead 

give you clear, easy-to-read images 
• Standard 96-charocter ASCII set, UPPER and lower case 
• Opera tor or software-selectable line widths; 132, 96, 

or 80 characters 
• Compatibility with any computer having RS-232C or 

20 rnA cu rrent loop serial interface, \-Vilh hands haking 
• Sprocket paper feed, with adjus table spacing, to keep 

pape r moving sm oothly 
• Sus tainable print speed approximately 30 characters 

per second 
• "Paper jam med" and "paper out" s ignals to prevent 

loss of data 
• Selec table baud rates from 110 to 4800 
• Convenience of s ta ndard fan-fold pap er, 2.5 to 9.5 

inches wide 
• Ch rome \vire rack to keep paper neat 

\lisle your Heathkit 
Service Cente r 
11-J<a Prtnte r 8 are o n dl8pluy 
a t tbe 6llleatbkJt Electronic 
Cente r s tbrougb o ut tbe .8 . 
aod Can ada. See ~our te lepbo o e 
wblle pages for tbe location 
o care8t you . 
In I h i' L.S lteal hi.H t.IPt lrom c· 
Cenlcn; are unils of\enlechnology 
f lr tl ronlcs Corpora11on 

"In 1.•1 fonn f OB Bcn1 on lta rt>or. Ml Also avaJiablr 
complt•U•I.v a & t•mbl t•d a1 $895 00 FOB Bt•nl on II arbor 
Pn t· r • oubiCCI Io t hangr wllho ul ntll kl' 

The 11-14's remarkable p rice includes connecting cables, 
paper rack, paper, and ribbon so you 're all ready to 
run. And service for the H-14 is availabl e at 61 Heathkit 
Electronic Centers in the U. . or Canada. 
Check out the microp rocessor-based H-14 Printer today, 
in kit form or factory as!>embled . You'll find co mplete 
d e tails in the newest, FREC lleathkit Catalog. Send for 
you rs tod ay, or pick one up a t the nearest lleathkit 
Electro nic enter. Deale r inquiries on assembled 
u n its are invited , too. 

Comple te service, s o you're 
o e \le r le iC o u t in the c old 
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Compu ter System s 

Se nd ior 
REE atalog 
Write to: Heath Company 
Dept . 035-7t4 
Bento n Harbor, Ml 49022 

CP-1 91 



INPUTS 

r- ____, 
~HAR. ASCII CORA. CHAR. ASCII CORA. 

0 81 ee 
R 82 93 
s ttl 61 
T 6ol 1()3 

u 85 110 
v 1!6 11-C 
w 87 80 
~ 88 ., 
v 89 65 
l 90 19 
'lL) 91 '01 

TAB 94 ':?II 
95 64 

a 97 28 
b 98 32 
c 99 44 

d 100 4~ 

• 101 37 
I 102 14 

u 103 ~~ 

h 

m 

" 0 

p 

Q 

.. 

1().4 

IIY.> 
106 
107 

106 
109 
110 
1 I 
112 
113 
114 

~~~ 

lib 
117 

118 
119 
120 

121 
122 

3J 
20 

7 
J6 
41 

31 

38 
2'5 
~ 

4 

211 
17 

J9 
~ 

JO 
16 
H 

1 

~ 

L
NOTE. Allvelues ••• dec•mal When decoded •nlo bu>ary I"" CO<IMpoodence cOde 
represenls lhol loiiO'W no 
1\ASBI Con1ror C ... ar'S ... IIU T2"fTI" ~R2a".R2 "1R1 " 

I! 

II 

Table 1. ASCII and Correspondence codes. All values are deci· 
mal. When decoded into binary the correspondence code re~ 
resents (MSB)Control Character/Shiftfl2• fl1 •tR51R2a •tR2•t 
R1.{LSB). 

• ~ wolla Ground 

Cl tC2" 745387 1b 8 
lc:l ICA 74 t 7':; 1& A 
c:; IC6.1C7 ICI~ 7o6()6 14 

C8 C~4 7~121 14 7 

C'O C10 74•23 16 8 
Cl loi()O u 
cu 1.a2 14 

Cl6 741l6 u 7 
I( 17 74~ .. 16' 8 

'' 18 ICI9 '4 s 7' '6 8 
1'.'1) 14~ 

1<.-il IC23 IC29 74...502 14 

IC22 74~"20 u 7 
K;.~ IC:.?6 iC27 II :28 74 511~ 16 6 
It 11 IC12 1474 14 

Table 2. Integrated circuits parts list and power supply pin 
connections. 

PIN SIGNAl PIN SIGNAl 

2'5 AO 2f AI 

oiC A.2 3A A3 

31 A4 35 A' 

38 AJ, 36 A.7 
11 -'II 17 A9 
4 AIO ~ All 

~ A12 6 A.ll 

10 ..... 7 AI~ 

30 00 22 01 
32 02 26 00 
IB 04 28 05 
24 06 20 07 
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IJ WR" 15 RO" 
1l our· 19 IN " 

RAS" 3 CAS" 
2 SYSRI'S" n TEST" 

21 INT" 14 INTAII" 
If\ ~u~ 3J WAIT' 

8 GNO 211 GNO 
37 GN O 3lil + 5 vott•l m led 

cunent 

-
Table 3. TRS-80 expansion port pin designations. 

.., 
PIN SIGNAl PIN SIGNAl 

Elflcl•"""'onet Commonc • 48 13 Tab 
YOIIS ·~ 

.,..,.. 
3 R2 17 Ground 

!> R~ Ill Sh 11 uP feedbaCk 
1 T2 21 Shill ~n leedbac> 
g Grou,.._, 23 C0<1tro Pnn1 l...:lblc 

11 CR LF 2'5 Ground 

Table 4. 25-pln D connector pin designations. 

I would like to apologize to readers lor several Mrors 
that crept Into my article, Selectric Hard Copy In the Sep
tember Issue. The worst problem was the missing parts 
list which somehow did not get published. In addition, 
there are sevet"al errors In the schematic diagrams. Fig. 3 
has a number of mistakes. 

1. The two unlabeled connections on the bottom of IC1 
and top of IC2 should be 13 and 14. ThMelore, pins 13 and 
14 from both IC1 and IC2 are grounded. 

2. There are also unlabeled connections on the bottom 
of IC3 and top of IC4. These should read 1 and 8 on IC3 and 
18, 1 and 8 on IC4. Thus, pins 16 and 1 of both IC3 and IC4 
are to + 5 volts and pin 8 of both ICs Is grounded. 

3. Pins 6 and 7 of IC10b are reversed. 
4. Pin 4 of IC8 should go to + 5 volts, not to ground as 

shown. 
5. Pin 8 of IC11b should be pin 9, therefore, pin 9ol IC11b 

goes to pin 3 of IC11a. 
Several readers seemed confused as to where the lines 

marked R1 , R2, R2a, etc. go. It might be worth mentioning 
that these lines go through a 560 ohm resistor to the darl· 
lngton transistor driving the electromagnet as shown In 
Fig. 4. Thus, the line labeled R1 goes to a resistor then to a 
darlington transistor driving the R1 electromagnet. Like
wise, R2 goes to the resistor, transistor and R2 electro- -
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magnet, etc. 105, IC8 and IC7 drive a total ol11 trans Iaten 
which drive 11 electromagnets. In addition, the strobe, 
shift up and shift down lines each go through a 560 ohm re
sistor, and a translator to their respective electromagnets. 

Figures 5, 6 and 7 have similar mistakes. First, In all 
three schematics, pins 3 and 4 of IC24 should go to + 5 
volts, not to ground as shown. Second, the line mar1<ed 
37E8 READ In Fig. 5 should be Inverted before going to pin 
1 oi1C17. Therefore, break this line on the achematlc and 
connect another NOR gate In the circuit. Pin 4 of IC23 
should gotoplns 11and 12of IC23(thenew NOR gate) and 
the output of this gate, pin 13, should continue up to pin 1 
of IC17. And finally, the same correction applies to Figs. 8 
and 7. In both of these ligures the linea mar1<ed READ 
should be Inverted. Therefore, break the READ line and 
connect pin 1 of IC29 to pins 11 and 12 of IC29 (the new 
NOR gate) and connect the output of this NOR gate, pin 
13, to pin 1 of IC17. 

A final correction I would like to make known lain Table 
5. Address 140 should have 188 as Its data, not 088 as 
shown. Also address 212 should have 204 as Its data, not 
202 as shown. 

1 would like to thank all readers for the nice comments 
they have made about this article. I will be pleased to cor· 
respond with anyone about Interlacing the Selectric If he 
or she will Include a stamped, self·addrHsed envelope. 
Also, I will have a printed circuit board available about the 
middle of November. Please note that I have moved since I 
wrote this article. My new address Ia 248 Barren Hill Road, 
Conshohocken, PA 19428 and my phone Is 21s-82S-75!56. 

Michael W. Slck.non, M.D. Figure correction lor Te'-type Interlace, September 80. 

The Next Trap 

Could you please publish these correc
tions for "The Next Trap," September 
1980: The program listing shown does 
NOT belong to this article. This Is the cor· 
reel listing: 
10ClS 
20 INPUT " ENTER A NVM6ER 1 - 10";C 
30 FOR A • 1 TO i : PRINT " A • " ;A. 

40 IF A • C THEN~ ELSE NEXT A 
~ PRINT:PRINT" OUT Of THE LOOP" 
eDFORB•1TO!I 
70 FOR A • 1 TO 8 
80 PRINT" I • " ;B;" A • ";A.. 
80 NEXTA 

100 PRINT 
110 NEXT B 
120END 

To correct the "ROM-TEST-PROGRAM" 
In the appendix ·c· of the Level I manual, 

insert this line : 280 X • 99:NEXT X. 
The text Is also scrambled up a bit: 

From: "The first one In line 30 and 40" con
tinue at "executes nine times unless 
you .... " 
From: " .... should have forgotten.)" con
t inue at "The program then enters 
two .... " 
From: " .... won't let you do this and out" 
continue at "comes the message ?NF ER
ROR ... " 

Hubert C. Borrmann 
Colorado Springs, CO 

Customized EDTASM 

I have found the following ttwee «· 
rora In my article "CUstomized EO. 

TASM" In August's edition. Enclosed 
are the corrections. 

EDTASM Corrections 

1) The end of EDTASM Ia 5020(H), 
viM 5620(H). 

The next two are both In listing 4. 

2) The first Ia In line 550. There 
should be a NOP In the Instruction 
field. 

3) Line 600 should read: CP MD In
stead of: CP 340. This sets the number 
of linea to be printed on a page. 

John T. Blair 
Norfolk, VA 

80 Mlcrocomputlng, No'IMiber 1NO • 2S 



by Michael Tannenbaum C.P.A. uln hart, th Mod I II 

I n previous columns I have discussed 
some of the limitations of microcomput· 

ers in a business environment. At present 
the Model II Is subject to the same limita
tions of the Model 1: Basically, It is still a 
singl•user machine. However, these limi
tations may be temporary. Radio Shack 
recently released a technical manual for 
the Model II, Indicating that four expan
'sion slots are available. These slots signif
icantly increase the Model ll's capacity. 
The Model II is capable of addressing up 
to 512K of memory. In addition, the bus 
structure is already expanded to accom
modate the new 16-blt microprocessors. 

In short, the Model ills physically capa
ble of being used In a multiprocessing or 
shared-logic environment, but when? At 
present Radio Shack has given us no lndl· 
cation of addltonal hardware to plug Into 
the Model II. The machine has remained 
exactly as It was offered more than a year 
ago. 

Communlcatlona Program 

In the meantime, currently packaged 
with the Model II is a terminal program 
which can greatly enhance its capacity as 
a stand-alone computer. 

As illustrated In the user's manual the 
program is designed to help simplify the 
installation of a Model II as a " remote job 
entry" work station for a larger computer. 

Take the example of preparing a tax r• 
turn. Typically, the preparation begins 
with an assembly phase. During this 
phase the data are usually gathered in 
pieces. Once all the data are on hand, a 
return can be prepared and reviewed for 
accuracy and sent to the taxpayer. 

To automate tax preparation many pro
fessionals use a batch data entry service 
bureau. Tax return information is entered 
on input forms which are keypunched. The 
returns are processed at the service 
bureau and returned with diagnostics. 
The diagnostics are analyzed and correc
tions added to the batch. Once the batch 
Is correct the final returns can be pr• 
pared. Either the final return or the diag
nostic report Is reviewed for tax compli
ance and accuracy. 
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If gathering the data and entering It into 
the computer could be done by the prepar
er and, during the data entry phase, diag· 
nostlcs performed, preparation could be 
expedited. However, this requires consid· 
arable computer capacity. The capacity 
"crunch" could be averted by u~ing a com
puter such as the Modell I, to off-load data 
entry from the main computer. The main 
computer would be reserved for compli
cated work and the Model II, together with 
a program such as Terminal, could be 
used for the slow data entry work. In prac
tice this could work as follows: 

On a dally basis, tax flies could be 
transmitted to the Model II from the main 
computer. The files could be operated on 
and returned. The main computer would 
generate reports on each return. Should a 
return show "no activity" for a period of 
time, a warning could be generated to in
dicate that special attention is required. 

No batchlng would be required by this 
system. The instant feedback between 
data entry and edit would shorten the 
learning curve for new staff and minimize 
costly data omissions for ail users. 

Terminal is an Interactive menu-driven 
program designed to transmit files from 
the Model II to another computer. In oper
ation, the disk file Is brought into the 
Model II memory and transmitted from 
memory to the host computer. Files trans
mitted must be in ASCII form and the 
transmission process can be controlled 
by the host through a predefined " wait" 
character. The Terminal program does not 
appear to be able to audit the transmitted 
text, identifying errors. Because of this 
limitation, some way of verifying the accu
racy of sensitive data must be used. Data 
received from the host computer can be 
either dumped into memory, printed or 
displayed on the video screen. 

When data Is received, the program wil l 
detect If a parity or framing error occurs. 
These errors can occur if the Model II is 
not precisely adjusted to the host comput
er's specifications. Because the menu 
may be displayed during data reception, 
the program indicates the reception of 
data which was not displayed. Should the 
host signal a break, a message will be dis-

nvlronm nt, but wh n?'' 

played. Other allowances have also been 
incorporated to indicate " loss of carrier" 
during network communications. 

ST80111 

Another program which has even more 
flexibility is ST80 Ill by Lance Micklus 
(Small Business Systems Group, Inc., 
Westford, MA). This program, an adapta
tion of a package designed for the Modell, 
is considerably more versatile than Termi
nal. In the ST80 Ill system conditions are 
set up by a special program TCONV/BAS. 

This program is designed to tailor the 
Model II to almost any specifications r• 
qulred by the host computer. ST80 Ill can 
alter keyboard, memory buffer, video and 
printer conventions to that of the host. 

An excellent feature for the ST80 Ill user 
is the availability of feedback between the 
host and the Model II that allows charac
ter by character verif ication when sending 
data. This feature alone and the elimina
tion of requ irements for a special program 
justifies the cost of the ST80 Ill. However, 
Lance Micklus did not stop there. 

Included with the program are several 
useful utilities. These utilities convert bi· 
nary to ASCII files and vice versa; calcu
late checksums for transmission verifica
t ion and determine whether a fi le is ASCII 
or binary. 

The Model II has been used successful
ly in networks composed of many differ
ent types of computers, by setting up dif
ferent parameter flies for each computer. 
Simply call a different parameter file and 
the Model II is automatically adjusted to 
the host system's requ irements. 

For fine tuning the ST80 Ill, you can 
manually adjust its transmitting and r• 
calving speeds so that slight synchroniza
t ion errors can be corrected. This Is es
pecially desirable if the host Is tim• 
shared with other peripherals. 

ST80 Ill is sold with parameter tables 
for the Source and Forum 80. An examina
tion of these tables with TCONV/BAS, will 
give the user a graphic appreciation of the 
problems involved when trying to int• 
grate dissimilar data processing de
vices.• 



Finally 
Financial Planning on Micros 

1Y ~~C®rn:IY ·™ 
Business Planning System 

Until now, sophisticated financial planning 
required a sizeable mainframe and, all too 
often, the services of an overworked data 
processing department. 

No longer. Advanced Management Strategies, 
Inc. presents to Apple* and TRS-80** users an 
innovative management tool -The TARGET 
Business Planning System. 

AMSI, a management consulting firm, has 
converted its financial planning system to the 
microworld. The TARGET Business Planning 
System on an Apple or TRS-80 is competitive 
with mainframe planning languages and 
systems that cost up to $50,000. 

The TARGET Business Planning System is 
available in modules giving you the flexibility to 
buy only the capabilities and functions needed 
now. Adding modules is as easy as purchasing 
the specific floppy and user's manual. All 
modules use the same data files. And, the 
same entry and editing program is included 
with each module. 

The TARGET Business Planning System is 
an inter-active tool, not a canned routine 
which allows you to design and produce 
desired documents tailored to your 
particular needs. 

Start off with The TARGET Planner,, 
the general business planning 
module to generate pro-formas, 
income statements, balance 
sheets and other essential 
business documents. 

Advanced Management 
Strategies, Inc. ...210 

P. 0. Box 95130 
Atlanta, Georgia 30347 

• Registered, Apple Computers, Inc . 
• Registered Trademark. Tandy Corporation 
I Trademark, Advanced Management 

Strategies, Inc. 

The TARGET Planner- $195.00 
Available this fall at selected retail computer outlets. 

For more information and the name of the dealer nearest 
you, call 1/ 800/ 323-1717. t 
In Illinois, call 1 /800/ 942-8881. t 

t Ask for Operator 113. 

Other TARGET Business Planning System modules 
available this fall : 
TARGET Statistical Analyzer 
TARGET Business Analyzer 
T A A GET Graphics 
T A A GET Report Processor 
WHATiF 



Enjoying 80 MICRO ? 

then read on ... 
80 MICROCOMPUTING has proven, in 

Its first several Issues, that It can give you 
more Information on the TRS-80' than any 
other single source. The magazine has 
grown more informative with each month 
and we still have lots more Interesting 
Ideas in the works for you. 

With the TR5-80' (or 90 ... etc.) being 
the most popular microcomputer in the en
tire world, you are going to benefit from 
this In many ways. The more computers 
there are out there of one kind ... the more 
good programs you are going to have for 
this system. I hope that Is obvious. You 
may be sure that 80 MICROCOMPUTING 
will be packed with the shorter programs 
and reviews of the larger ones. You can 
waste an awful lot of money on stuff that 
looks great in the ads, but fizzles out when 
you try to use it. You need our reviews. 

The wealth of programs will also mean 
that there will be much better programs for 
the TRS-80' than any other system. Put 
yourself in the seat of a computer pro
grammer and you'll understand this. If you 
are going to spend several months de
veloping a comprehensive program, and It 
takes all of that to write and debug a big 
program, would you write It for a system 
which has sold one hundred units or one 
which has sold over 300,000 systems? The 
answer Is obvious ... and this Is why we 
are already seeing programs coming out 
for the TRS-80' which are far better than 
anything for any other system on the 
market. This is tough for other systems 
. . . the law of the computer jungle. 

Between our connections with Instant 
Software, the largest publisher of micro
computer programs in the world, and 
Kilobaud MICROCOMPUTING, you know 
that 80 MICROCOMPUTING Is going to be 
your most Important link with software for 
the TR5-80' . 

With Instant Software being sold and 
promoted In every country In the world 
where the TR5-80' is being sold, our input 
of programs Is also the best In the world. 
We get programs submitted from every
where ... often from 50 to 100 a week! 
You'll get the cream of the crop either pub· 
lished or reviewed In 80. 

HARPWAAI TOP 

The same law of the computer jungle 
holds for hardware. Would you, as a manu· 
tacturer, market an accessory tor a system 
which has sold 100 units or would you go 

' TRS 80 •s a trademark o l Tandy Corp 

first for the one which has sold hundreds 
of thousands. It is, as with software, self· 
evident why the great bulk of the hardware 
accessories for computers are for the 
TRS-80' these days. 

80 MICROCOMPUTING has the advan
tage of the use of the largest and most 
complete microcomputer lab in the 
world ... the one developed for Instant 
Software and Kilobaud MICROCOMPUT· 
lNG. This means that most new pieces of 
equipment are tested and In use by our 
staff ... and this means that we can tell 
you what we think is outstanding .. . and 
where we find ripoffs . This lab Is important 
to you. 

If you are not already a subscriber to 80 
MICROCOMPUTING, please get signed up 
right now. The yearly rates are $18, and 
that Is a bargain. Just one single program 
of use to you can be worth much more than 
that. One review of an accessory could 
save you many times that much Invest· 
ment. I would appreciate It If you would ap
point yourself a committee of one to get 
more subscribers for the magazine. You 
will benefit even more than we do here at 
the magazine ... because the more read· 
ers we have, the more ads we will be able 
to attract ... and the more ads, the more 
pages of articles you will get every month. 

The 80 market can, I think, support a 
couple of hundred pages of ads ... and 
that would mean a magazine of nearly 500 
pages a month. That should hold you. You 
may not have time left to use your comput
er. 

I NCYOI-OPiiDIA 

If you 've read Kilobaud MICROCOM· 
PUTING, you know that I try hard not to 

duplicate published material. My concept 
is that every reader should save every 
issue (we sell inexpensive boxes for this so 
they can sit on your library shelf) and treat 
the magazine as a continuing encyclo
pedia of computing. I make sure that much 
of the material In each Issue Is written in 
simple language so it will be understand· 
able by even the rawest newcomer to com
puters. Oh, I have articles for the more ad· 
vanced users too, so you 'll have some· 
th ing to look back over later and use as 
your understanding of your system grows. 

Try to think of 80 MICROCOMPUTING as 
more of a large club newsletter than an 
ivory tower high-level publicat ion. l'llleave 
the pomp to other publishers . . . the ones 
with the wel l-deserved Inferiority com
plexes who cater to their Inadequacies by 
publ ish ing esoteric baloney . This 
magazine Is written by the readers and 
edited by people whose aim Is to help you 
enjoy your TRS-80' . 

AVJ!. 

With each Issue costing $2.50 at your 
computer store, that's $30 a year. For $18 a 
year you can subscribe ... at least for now. 
As the magazine expands, please do not 
be surprised If the cover price Increases, 
along with the subscription price. I started 
73 Magazine for radio amateurs twenty 
years ago with a cover price of 37C (two for 
73c) and it is up to $2.95 a copy now (and it 
is the largest of the ham magazines) . 

For you bargain hunters .. . and those 
who find that one year goes by all too rap
idly, the three year rate for 80 is $45. This, 
too, will be going up ... reflect ing the infla
tion, paper Increases, postage Increases, 
and a short vacation for me in Hong Kong 
next year. Someone has to pay for that. 

It the coupon belOw r..-5 oe.n uMO, plei M lttt ou' .WKuptton t01m 0t1 the Reec»r Setv.c.e care ., the ~- 01 the ~g~u,. 

r-- --------------y Sign me on as a subscriber to 
: 80 Mlcrocomputlng for only $18 a year! 

Card 11 Exp 12 ISsues S 18 I 361ssues $45 
Please bill me 1 Signature 1 Payment Enclosed 

U Master Charge 1 Name ---- VISA 
U Amencan Express 

I 
I 
I 
I 

Address ---- ----

Z1p 

$ubKfiP110f' beQ•nl -,;tlh nt•t pu~tshed 111\le 

8ac~ •ltuel, whaJt IYidlbte 1re SJ ..Ctl 
caoado $20 p..- yea• us lunds 
All 01'* l01e on tu-upiOOf'S $28 one ye., only JGNBB 



8'0 APPLICAT~2!! 
11A/though a machine 

language program is usually 
clear and transparent, in this 

case, the BASIC gives the illusion 
of being more concise." 

Remember that stock Introduction on 
The Twilight Zone? can you still hear 

Rod Serllng Intoning detached phrases 
combined with black-and-white Images 
blending and diffusing on the screen? 
Time was always a strong element In his 
television program, and It came to mind as 
this month's Applications program con
sistently dematerialized In the twilight 
zone of my TR8-80. This month's column 
about time . . . was late. 

Having thus justified my tardiness to 
the editors, I will move straight to pro
grams for setting and reading time using 
the hardware detailed last month. Listing 
1 Is a BASIC program to do this with the 
MSM5832 clock/calendar. Although a ma
chine language program Is usually clear 
and transparent, In this case the BASIC 
gives the Illusion of being more concise. 

The Controlling Prognim 

Any complicated Input/output peripher
al calls for a lot of Information from the 
controlling program; this Is true for the 
clock chip as well. Thirteen of Its 16 inter
nal registers are used for month, day, 
year, hours, minutes, seconds and day of 
the week. Additionally, Its slow Internal 
electronics force us to use Interface hard
ware which can grab hold of the clock sig
nals and stabilize them for the computer 
to read. 

Last month we mapped the 8255 Inter
face chip to use addresses 3700 to 3703 
(14288 to 14291 decimal). Address 3703 
communicates Instructions to the port 
chip Itself, readying It to relay data; via the 
port chip, address 3702 sets up tbe clock 
to read or write; data sent to 3701 deter
mine which of the 13 registers will be acti
vated; and 3700 contains the actual time 
and date Information to be read or written. 

Sound complicated? It Isn't If you work 
slowly and logically. You can merely use 
this hardware, but It Is worth understand
Ing It as well. 

The hardware explained last month 
takes care of decoding an address block 
start ing at 3700 hex, which turns on (se
lects) the 8255 port I C. The lower two bits 
of the addressing lines are fed directly in
to that chip, and they determine (once the 
8255 has been selected) what the chip will 

do next. 3703 (0011 01111101 0011 binary) 
allows data to talk to the chip, determin
Ing which of Its three ports will read or 
write. 3702 ( .... 10) sets up communica
tions with Port C, 3701 ( ... . 01) with Port 
B, and 3700 ( .... 00) with Port A. 

We send data through Port C, then, to 
tell the clock whether •tt• will read or 
write. •oata• through Port B select the 
clock's register • address•. And finally, 
Port A Is used to transfer what we think of 
as "normal" data to and from the clock. 

Lines 10 to 70 of the BASIC program ac
cept raw Input from the user In order to set 
the clock. Notice that In line 80, a value of 
4 Is added to variable HO to Indicate after
noon. Since there are only 24 hours In a 

day, the hours high digit will never be 
greater than 2, or binary 0010. The two left· 
most bits aren't used for counting, so they 
have been set aside to Indicate AM or PM. 
Four Is 0100 binary, so adding 4 to variable 
HO " sets" the PM bit In the clock. 

The same thing happens In line 90; the 
remaining high bit of the hours register 
can reveal whether we are using a 12 or 
24-hour clock. 

Monday has been assigned a value of 
zero by the chip's makers; lines 100 and 
110 make that conversion. Determination 
of leap year Is not automatic, our own pro
gram must determine It by discovering (In 
line 140) If the year Is divisible by four with 
no remainder. Input from the user Is then 

II CLS 1 CL!AA lSI 1 lUll • CRUDE IIUT SERVICEABLE CLOCll PROGRMI 
21 FOR X • I TO 6 1 READ DW$(1) : ~EXT 1 REII • AARAY OF DAYS 
)I DATA M 0 N D A Y,T U E S D A Y,W E D ~ £ S D A Y 
41 DATA T H U R 5 D A Y,F R I D A Y,S AT U R D A Y,S U N D A Y 
51 PRINT "EIITER ltOORS Alai MINUTES, PLUS All OM Pll INUICATION. • 
61 INPUT "USE FORMAT I , ),S,I , P (• l1~l P. ll . l"rHI , H1,111,M1 , Pf 
11 INPUT " 1~-YODR OR 24-~R CLOCll (ANSWER I ~ OR ~4l"rCS 
II IF P$ • •p• THEN HI • HI + 4 : REM • BIT l INDICATES P.M. 
91 IF C$ • ·~4· THEN HI • HI + 8 1 REM • BIT 4 FOR 24 HOURS 
111 PRINT "DAY OF THE WEll (CNT£R 1 TO 7. MONDAY IS 1 . 1" 
111 INPUT DW 1 OW • OW- 1 1 REM • CLOCll'S IIOIIDAY IS 1£RO 
1~1 PRINT " NONTH, DAY ~~D YEAR IN FORKAT 1,) , 3,1,8,1 (l/31/111" 
131 INPUT 112,11l,DI , D1,TI,Yl 1 REM • LEAP YEAR TEST 1M NEXT LIME 
141 LY • Yl + 11 • Yl 1 I F LY/4 • FIX (LY/4) THEN Dl • Dl + 4 
lSI POl! 14 291 ,1 ~8 1 REM • SIT CP 8255 CHIP POHTS 
161 POl! 14291,81 1 ~~~ • SET UP CLOCK TO READ Tl~ ~D DATI 
171 0 • 14219 1 Rill • THIS IS CLOCll ADDRESS RECIBTER 
181 POKE Q,2 POKE O-l , M1 POlE O, l 1 POlE 0-1,MI 
1u POKE o.4 POn o-1 . a1 1 POlE o.s 1 POlE o-1,HI 
211 POlE 0.6 I POlE 0-1 , DW I POlE 0,7 I POlE 0-1,D1 
211 POl! o . e I POlE Q-1 , DI I POlE 0.9 I POlE 0-1,M) 
221 POlE Q, 11 I POKE 0 1 ,112 I POlE 0 , 11 I POll 0-1,Y1 
231 POlE 0,1~ 1 POlE 0-1 ,YI 1 R£11 • TillE AND DATE INFO SIT 
241 POlE 14291,1 44 1 CLS 1 R£11 • DISPLAY SUBROUTINE FOLLOWS 
251 PRINT @ I , •• 1 1 REP! • DISPLAY IS ON TOP I. I !IE OF SCR!!N 
261 POlE 14291,12 1 R£M • SET UP CLOC~ TO WRITE TillE ~D OAT! 
211 POlE 0 , 6 PRINT DW$ (PEEl (0-1) AND 15) • , • 1 
281 POlE 0 , 11 PRINT PEE~ (0-11 ~D 151 CHR$(811 
291 POlE 0 , 9 1 PRINT PEEK (0-1) A!ID 151 "/"1 
)II POlt 0,8 PRINT PEEK (Q-11 AND l1 CKR$(81J 
311 POU 0,7 PRINT PEU (0-1) "ND 1~1 "/"1 
3ll POKE 0, 12 PRINT ~tEl (0-1) AND 151 CHR$(8)1 
331 PO~£ 0, ll 1 PRINT PEEK (0-1) AND 1~1 • -- • I 
) 41 POKE 0,5 1 PRINT PBEl (0-1) AND l1 CKR$(8)1 
)58 POit! 0,4 1 PRINT PEEl (0-11 AND 151 "1 "1 
361 POKE Q,3 1 PRINT PEEJ (Q-1) AND 151 CHR$li)J 
)11 POit! 0,2 1 PRINT PEEK (Q-1) AND 151 "1"1 
381 POlE Q,1 PRIIIT PEEl 10-11 AND 151 CHRS<I)J 
l91 POKE 0,1 PRI~~ PEEl <0-11 AND 151 
411 POKE Q,5 1 IF (PEEl (0-1) AMD 41 • I THEM PRINT • A. M."l 
411 1 IF (PEEK 10-1) AND 41 • 4 THEM PRINT • P. 11."1 
4~1 IF (P£!1(14312) AND 128) • I THEM ~II ELSE l51 
431 REM 1 THIS ROOT I ICE IS M:JCH LOIIC!R THAI lT liE ED 81, 
441 REM 1 IIUT IS SET UP FOR CLAAITY, IIOT lfFlCIEMT US! 
451 REM 1 OP IIF.IIORY. IT IS EAS !Ell TO US! THE IUICHIII! 
461 REM 1 LAHCl:IICE SUBROUTINE FOR THIS CLOCll CUCUIT , 
Sll A$ • •• 1 FOR X • 15)61 TO 15424 1 A$ • AS + CHR$(PEIK(ll 
511 NEXT 1 LPRINT AS : GOTO 251 

Program Listing 1 
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complete. 
Line 150 switches on the port chip's 

write cycle, and line 160 does the same 
with the clock chip. Following through 
lines 180 through 230, we find that each 
clock register Is prepared for writing 
(POKE Q), and each value Is placed Into 
the clock's registers (POKE Q-1). The 
clock and calendar are now set. 

Reading the Clock 

Reading this clock Is not as stralghtfor· 
ward In Level II BASIC as It seems to be 
with the Level Ill and DOS "TIMES" com
mand. Line 240 allows the 8255 port chip 
to read the clock, and line 260 prepares 
the clock for reading. 

Lines 270 through 390 each ask for a 
clock register (POKE Q) and subsequently 
read It with a PEEK(Q-1). Don't be put off 
by the AND function In each of these lines, 
nor by the CHR$(8). The AND function 
does In software what would have been 
messy In hardware; that Is, we're only us
Ing four of eight data lines. The remaining 
four are not tied off, and the computer 
sees them as high (equal to a number 
one). Because of these high lines, every 
time we read data from the clock, the com
puter dutifully adds 240 to It (binary 
11110000). 

To rid ourselves of the nuisance of try
Ing to Interpret a date like 241242/2422451 
248240, we " mask" out all the bits we 
don't want to read. Thus AND 15 Is AND 
00001111 to the computer. Only numbers 
up to 15 will be seen through this mask. In 
line 340, there's AND 3 (binary AND 
()()()()()()11). This mask rids us of the bits 
used for AM/PM and 12/24-hour clock. 

Lines 400 and 410 use the opposite 
masks. They mask out the hours values In 
the register In order to find out If It Is morn
Ing or afternoon, or If we have requested a 
civilian or military clock. The CHR$(8), by 
the way, Is a command for "displaying" a 
backspace, so that the time value will be 
formatted nicely on the screen. 

The remainder of the program checks 
address 14312 for the presence of a print· 
er, formats the output as a string (line 
printers normally can't backspace), and 
sends the output to the printer If It Is 
ready. 

I recommend the BASIC program, 
though, only for an Idea of how the 8255 
port and 5832 clock chips wont, not for ac
tual program use. Instead, Listing 2 pre
sents an assembly language routine 
which will print a formatted time and date 
using TIME$, and set the time and date us
Ing CMD. Because I have annotated the 
listing In detail, only the general approach 
and uae ot the machine language routine 
will be outlined. 
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7EA7 211167 
7BM 227741 
lEAD 21H7F 
7EIII 2214 41 
H.IU C3CCI6 

71;86 0 7 
7tB7 £5 
7EB8 l£18 
7EIIA Cll5728 

7£80 2ADUI 
7£CI rD21Dil7 
7£C4 rDJ61 n1 
7£C8 FD361221 

7E.CC FD)61 116 
7EDI l'D7UI 
lEDl f'Dl!ll 
7 ED6 £617 
7EDI llEA,F 
71:011 JC 
7EDC JD 
7£00 2817 
71:Df' Kll 
7EE1 ll 
7t:E2 llrD 
71:!4 18F6 

1Et:6 Kll 
7!£8 lA 
7£1:9 17 
7EEA 23 
7£EB ll 
7Et;C liFA 
7EEE 3621 
7Erl 23 

l£Fl IEll 
7£F3 161& 
7EF5 IUF 
7EF7 tEIF 
7EF9 CCO!IlF 
lEFC C0087F 
7£Ff' 71 
, .. 23 
7Fil I ll 
7FI) CDD87r 
7116 8 I 
7fl8 CDD87F 
lfiB 71 
7FIC 23 
HID 1610 
7Fif CDOB7F 
7r12 CDDB7r 
7t'l5 3621 
7Fl7 23 

71'11 1U5 
7FlA F07211 
7FIO FD7EU 
7F21 FD7Eit 
7f23 f5 
7F24 14 
1r2s u:n 
7F27 CODB7F 
7r2A eur 
7F2C CtJDIIlF 
7FlF 3 )A 
lf)l 23 
7Fl2 1612 
7rl4 ODBH 
7F37 CDOBII 
711A363A 
7FlC ll 
7r JD 11F5 
lFlF 28 

11141 ' ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IllS I ORC 7EA7H 
11161 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11171 I 
11181 I •••••••••••·············· " 
IIUI EHTU LD HL,STARTI 1 START F IllES PROGRAII 
11211 LD ( 4177H),I L 1 PATCH Till S 1.) RROR 
11211 LD HL,START2 START 0 "OlD" PROGRAII 
11221 LD (4174H),HL PATCH CND ?L3 ERROR 
11231 JP 16CCH BAC~ TO A bASIC "READY" 
11241 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
112~1 THIS IS THE BEGINNING OF THE "TIM $• PATCII TO READ Till! 
11261 1 ROUTINE INTERCEPTS ?L) ERROR AND CHf.C~S LINE'S SYNTAX, 
11271 1 --·••••••••••••••••••••••••••••••••••••••• ••••·•••• 
11281 STARTl RST liH 1 BASIC HOU5~KEEPING 
tl291 PUSH HL 1 AVE BASIC LINE POINTER 
IIlii LD A,l8H 1 LlliCTII F TillE$ 
IIlli CALL 28S7H 1 RON STRING PACE SETUP 
11321 I •••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 
lll3f 
11341 I ·--•••••••••••••••••••••••••••• ••••••••• 
11351 LD HL , (41D4H) 1 LOCATION TO STORE TillE$ 
11361 LD IY,37DIH : CLOCK MEMORY ADDRESS 
11)71 LD (IY•3) , 91H £T UP 82SS CHIP PORTS 
11381 LD (IY•2),21H E VP CLOC~ TO READ 
11391 I ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11411 CLOCI( IS READY TO READ ... - R AD AND CREATE STRING. 
18411 DAY OF THE WEEk IS ALFHAIIETIC AND WILL BE ~E FIRST. 
11421 I •••••••--•••••••--· • -- ••••••••••••••••• 
11431 LD IIY+l ,b 1 POINT TO DAY OF WEEK 
11441 LD A, ( IY+I) C T DU!UCY VAL E INTO A 
11451 LD A, (IY+Il C DAY F WE J VALUE 
11461 AHO 17H 1 KA k OFF UNVSEO BITS 
11471 LD DE,TABL£ 1 POINT D TO DAY TABLE 
11481 INC A 1 IT II ST BE AT LLAST 1 
ltUI LOOPI DEC A IS ACCUIWLATOR ZEACl7 
11511 JR : , XLOOP GO T OF TABL LOOP 
11511 LD 8 , 3 1 NUIIB II. OF CHARS PER DAY 
11521 LOOP2 INC DE 1 PIO I PA EACH C IAR 
11531 DJNZ LOOP2 1 D IT TILL AT NEXT DAY 
U541 JR LOOPl 1 Cll C~ r NEX PAY 
••s~• 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
18560 1 VALUE rOR DAY I FOUND ••• NOW TURN IT INTO LL~£RS 
18571 I ••••••••••••••••••••••••••••• ••••••••• 
11581 XLOOP ID 8,1 1 NUMBIR F CHARS TO CL~ 
11591 YLOOP LO A, IDE) C'IIARACTfR TO TRANSFER 
18618 LD (HL),A XFER DAY NAM TO Till£$ 
11611 INC HL HtXT U)CATIOH IN TIME$ 
11621 INC DE 1 NEXT LOCATION IN TABLE 
IKJI DJN! YLOOP 1 L00 BACK r R IIEXT CHAR 
11641 LD (HL),21H P PA ArT R DAY 
11651 IIIC HL 1 II TIME 8 rER AGAIN 
11661 I ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lf671 1 DAY F WE£~ I DONE ••• NON 
1168a 1 ----·------------
11691 LD E,liH 
11711 LV D,11 
11711 LD II, 2FH 
11721 LD C,IFH 
ee731 CALL FILLER 
11741 CALL fiLL R 
117 I LD (IIL),B 
11761 INC HL 
18171 LD C , ) 
U7 81 CALL I ILLER 
U79e LD C, IFH 
11818 ALL FILLER 
18811 LD (HL ,8 
11821 INC L 
118JI LD D,l3 
18841 CALL FILLER 
118SI CALL FILLER 
U8U LD (HLl, 21ft 
11871 INC IlL ONE 
11881 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11891 MONTI, DAY, YEAR DONE • HOW GET HOURS, HINUT , & CONDS 
11911 
11911 LD 
11921 LD 
U9ll LD 
81948 LD 
10951 PUSH 
11968 INC 
11971 LD 
U9U CALL 
11998 LD 
11111 CALL 
11111 LD 
11121 INC 
11131 LD 
11141 Ml~ C CALL 

••• e 
11168 
11171 
81181 
11191 

A I 
LO 
I<: 
DJN! 
DEC 

ll , 5 
UY+ll ,D 
A, (lY.Il 
A, (IY+g) 
AF 
D 
c. l 
FILLER 
C,IFH 
FII..Ltl! 

HI., ,JAH 
HL 
11 , 2 
IlLLI: 
ttl Ll: 
(I L ,JAil 
HL 
MINS£C 
HI. 



7r41 3621 

'7U2 23 
7F4l F1 
7FH C8S7 
1r46 2814 
7ru 3651 
7F4A 1812 
7F 4C 3641 
, .. 23 
lUI 3640 
7FS1 C31421 

7r54 7~ 
7f~5 rt22 
7f'57 C29719 
7F5A 23 
7F58 IS 
7r.5C 11EA7r 
1F5F 1£11 
7r61 1613 
7f6J El 
7FU ES 
7r65 lA 
7rU A7 
7r67 2819 
7rU IE 
7r6A281A 
7F6C 1) 
7r6D liFO 
7f6F IC 
7r71 1nr 
7r72 t1 
1r7l C39719 
7F76 23 
7r77 13 
7r71 IUD 

7r7A r1 
7r71 FD361311 
1r7r FDJUHI 
lrll 79 
7114 rD361116 
7rU FD7711 

7rl8 1618 
lFID CDC37r 
7F91 CDCl7r 
1F9J 1610 
7F9S CDC37F 
7F98 1US 
7F9A CDA67F 
7F9D CDCJ7 1 
7FAI 1614 
7FA2 23 
7rAl liFO 
7rA~ C9 

7FA6 23 
7FA7 £5 
7rA8 OS 
7FA9 lliUI 
IFAC 19 
7rAD 7E 
lFAI F£41 
7F81 )!14 
7FI2 2111 
7rJI4 ,., 
7ra5 o1 
7FB6 !1 
7r87 1612 
7FI9 4F 
7FIA 71 
7r88 0631 
7r8D 3183 
1PIF 11 
7FCI C3CD7F 

1FC3 1Ell 
7FC5 1612 
7 1'C7 15 
7FCI 23 
7FC9 7& 

11111 LD (111.1, 21H 1 CIIAJ E ('()!.Of; TO SPACE 
11111 , • • ••••••••••• • •• • •••••••••• • ••••••••••••••••••••••••••• 
11121 1 IIOUlli, Ml=a, SECONDS ME [l(JjE ... NOW Ftc:J'C AII/FII 

11131 l -------------------------- ----------------------------11141 l!IC HL 1 BliMP TIME BUrrER IIY au: 
tllSI POP AF 1 Cr:T BACil UOUR HI VALOE 
11161 liT 2 , A 1 CIIECil M/PM U;llJCATOII 
11171 Jll I , MOJINI'IC 1 MOf<!HNC IF lilT 2 • 8 
11181 LD (HLI,SI H 1 P~ LETTER •p• IN PLAC! 
11191 Jll NEXT 1 J~MP PAST LETTER A 
11211 MORNNC LD (IILI ,UH 1 P~ LITTER "A" Ill PLACE 
11211 NEXT INC HL 1 BUMP TIME BUFFER IIY ONE 
11221 LD (HLI ,40H 1 POT LITTER "II" Ill PLACI 
11231 JP 2814H 1 BACK TO BARIC ACTIVITY 
11241 I •••••••••••••••••••••••••••••••••••••• • •••••••••••••••• 
11251 1 THIS IS THI IECIIINJNC OF ~II " CKD" PATCH TO SET TIME 
11161 1 CH£Cl FOR TIME SITTING PAJRAMETERS AND SYNTAX 11271 l ._ ____________________________________________________ _ 

11281 ITART2 LD A, ( HLI 1 CHM AT I IN& POl N"rEII 
11291 CP 2211 1 IS IT A QUOTE MARK? 
11)11 JP NZ,1997H 1 7811 !~ROR IF NO QUOTE 
11311 INC Hl. 1 &:MP Lih'! PTR. BY ONE 
11)21 '1>\/SH IlL 1 SAVE THE Llll!: POINTER 
lUll LD DI,TAJBL! 1 CIT TABLE 01' OAY I<AI!£5 
11141 LD C,t 1 THIS NlLL BE COilN"rt:R 
11351 DYLOOP LD 11,3 1 ~MBIR 01' CHAIIS IN OAY 
IUU POP RL 1 Cr:T LINE POII'tr!R IIACl 
113ll PUSH Hl. 1 SAVE AGAIN FO~ LOOP USE 
11311 FINDIT LD A, (DEl 1 GET IS"!' CIIAR OF &"!'RINC 
11391 M1l A 1 CASY NAY TO SIT A FLAG 
11411 Jll I,!RRORI 1 VALU~ • I 7SN ERROR 
11411 CP (HLI 1 CHECK IT AGAINST TAftLI 
11421 JR I,COTOIIE 1 MATCH ••• CET NUT CHAII 
11431 LOOP4 IIIC DB 1 RUN PAST VALUES FOil DAY 
11 U I DJIU LOOP4 1 BY RCN'fiNC II TO u:ao 
tl4SI INC C 1 NEXT DAY • BliMP C()l;lo"T!R 
11UI JR DYLOOP 1 BACK TO ~>"tXT DAY LOOP 
11471 ERRORl POP HL 1 CLEAR STACI C,F HL REC. 
11411 !RROR2 JP 1997~ 1 CO TO 7SN ERROR M£6SACE 
11491 CO'I"O.NI INC KL 1 C!T h'!XT CIIM FROM LINC 
11~11 INC DB 1 BUMP TABLE VALUI ALONC 
tl~1i DJNI FINDIT 1 rr.EP COING TILL DONE 
11~21 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11~)1 1 NOMIRICAL VAJLUI fOR DAY 15 IN C - PUT IT IN MSH51)2 

11541 I --------------·--------·------·--·-··--------···--··-·-11HI POP AI 1 CLEM STM:It OF HL VALUE 
11561 LD (IY+31 , 81H 1 SET UP BB5 TO lfliiTE 
11571 LD (1Y+21,51~ 1 CLOCK CHIP WRITE VALUI 
11511 LD A,C 1 CET DAY OF NEll VALU! 
11~91 LD (IY+l1,6 1 READY TO ~ITE DAY 
11611 LD (IY+II ,A 1 WRITE DAY TO CLO(:~ 
11611 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11621 1 DAY IS WRITTEN- FIND MC~TH, OAY, YtAR AND WRITE niLM 

116)1 l -------------------------------------------------------.1.41 LO D,ll 1 VALUE FOR ~TB • 1 
11651 CAJ.L TIMSET 1 lflUTE MGKTII TO CLOCJ: 
11661 CAJ.L TIMS&T 1 WRITE DAY TO C1.00t 
116ll LD 0,13 1 VALC! FOR Y&AR •1 
11681 CAJ.L TIHSET 1 WIIJTC YEM TO C1.00t 
11691 LO 0,5 1 SET TO HOO~S RICH VALCI 
11711 CAJ.L MOIIPM 1 liliiT£ IIO~~S TO CLOCJ: 
11711 CALL TIMSET 1 WRITE "INUTCS TO CLOCK 
11721 LD 11,4 1 II~KRER OF CHARS LEFT 
117 31 SKEAX I!IC IlL 1 DUMP Lilli POii'fTER 
IIHI DJNI t.U 1 LOOP PAST "PII" l QUOT.:& 
11751 RET 1 IIACit TO BASIC PIIOCRAJM 
117,, ••••••••••••••••••••••••••••••••••••••••• • ••••••••••••• 
11771 1 CHECK fOR AM OR P~ IIIOICATICN AHO II~ITC THAT VAJLUW 

11711 l -------------------------------------------------------llllt AMORPM INC HL 1 !lUMP LIN~ TO NIXT CHAR. 
11111 PUSH HL 1 SAVE CURRENT LINE PTR. 
11811 P\JSH DE 1 SAVF. O'l"HfR VAL~ES IN DE 
118ll LD DE,6 1 IIOW HAllY SP ... C!S TO MOVE 
11831 ADD IIL,D~ 1 l lNO AM OR P" IN LIN! 
11141 LD A, (Hl.l 1 Cr:T CHAJ>ACTtlt FROII LINE 
111~1 CP 4111 1 SET fLAG IF CIIM. • "A• 
11161 LD A,4 1 CIT PM INDICATOR READY 
11171 JR NI,EVENNC 1 IERO FLAG MOT SET IF PM 
IIIII XOR A 1 CLEAR PM INDICATOR 
lliH EVDING POP DE 1 USTOIIE VAWt:S TO DE 
lUll POP HL 1 C£'T ORIGINAL 1.Jh1: PTR. 
11911 LD 8, 2 1 SIT UP II AS TIMSJ:T l.OOP 
11921 LD C,A 1 SAVE M/PII lh1>ICATOR 
11931 LD A,(HLI 1 C£T VALUt PROM LI~C 
11141 Sijl liB 1 &TitiP ASCII MASI 
IU51 JR C, ERitOlt l 1 EIIROR IF LESS T!l~ I 
11961 AJDO A,C 1 ADO M/PM liT TO VAWE 
11171 JP !IlDDLE 1 5UIIROUTih1: FJIIISHES JOB 
11911 I ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
119U 1 TillE &rTTJIIC SOBROUTI 1: CIU:Cill LI!IE FOR SYliTAX 
12111 1 -------···---···--·-··-·-····----··-·--- -·-- ·-··--·--·-
12111 TIIISCT LD E,liH 1 CONVEPTS ASCII TO HEX 
12121 LO 8,2 1 LOOP TWICE FOR 2 OICITS 
12131 ZLOOP DEC tl 1 BliiP CLOC~ ADDRCSS PORT 
12141 INC HL 1 CET ~EXT CIIAR FR011 LINE 
12!~! LD A,(HL) 1 MOVE IT TO ACC. TC TEST 

Progt•m COI"'IIftu•• 

Both TIMES and CMD are " Levell II" or 
DOS (disk operating system) commands, 
so called because, although Level II 
acknowledges them (with an ?L3 ERROR 
message), they have been reserved for 
system software expansion. What that 
means Is that there Is a memOI"y patch 
point for each of them. 

In normal Level II BASIC, that patch 
point command effectively Is " jump to the 
?L3 ERROR message". We change that In 
this program--see lines 190 to 230-by 
patching Into TIMES at address 41n hex, 
and Into CMD at address 4174. 

When we now Issue a command such 
as PRINT TIMES, the program jumps to 
the linking point at 4177, and Is re-routed 
to our own time program beginning at ad· 
dress 7EB6. (I f you use an editor/assem
bler, this program may be relocated to any 
convenient address). 

The IY register is assigned to the 
clock's allocated mefTlOI"y position (3700), 
and, just as in the BASIC listing, the port 
and clock are prepared for reading. There 
Is a CALL Into a subroutine In ROM (line 
310), which sets all the necessary pointers 
to create a 24-character string for BASIC's 
use. 

Take a look at the redundant lnstruc· 
tiona at lines «0 and 450. Because the 
clock chip Is slow, we read the same infor· 
mation twice to give the signals time to 
stabilize through the 8255 port device. The 
clock requires a set-up t ime of about six 
microseconds, so If your TRs-80 Is modi
f led for high speed, you may have to triple 
this Instruction to get a reliable value from 
the clock. 

CorrMpondlng Day 
Lines 480 through 850 look up the cor· 

responding day of the week In the table 
found at lines 2300 and following. The pro
gram then goes on (lines 690 to 1100) to 
read each value from the clock, convert It 
to ASCII characters, and build a string for 
display or printing. 

The morning/afternoon part of the string 
is created at lines 1140 to 1220, and f inally 
the program jumps Into ROM at address 
2884, which completes the Interpretation 
of the user's BASIC command, d irecting 
the TIMES to print, line print, equate with 
another string, etc. 

To set the t ime, a format similar to the 
display must be used. In other words, 
when you command PAINT TIMES, the 
screen might read: 

MON ~ 11:05:18 AM 

In setting the time using CMO, It Is en
closed In quotes, leaving off only the value 
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for seconds, as In this sample: 

CMO"TUE 0311414i 02:2e PM" 

The quotes, spaces, punctuation, and 
leading zeros must be Intact as shown or 
a ?SN ERROR will result. 

The TR&aO reads all this information by 
branching to the address 4174 hex, which 
would ordinarily produce a Level Ill error 
(?L3 ERROR) In response to "CMD". In· 
stead, we redirect it to our routine at 7F54 
(line 1280 In the listing). The syntax is veri· 
fled for the quotation mark, and the table 
of days of the week is checked for a match 
to the day you have entered (remember 
not to use shifted characters). 

Each succeeding character Is read, vall· 
dated, and sent out to the clock chip. AI· 
most all the subroutines are Identical, ex· 
cept for the one which Identifies AM or 
PM. 

Finally, the program executed a RETurn, 
which sends it back to the program or 
command routine in progress. The TIMES 
and CMD statements can be used In a pro
gram or from the command mode; they 
can now act exactly like any other stan· 
dard Level II BASIC instructions. 

Next month the use of the interrupt· 
driven real-time clock circuit will be pre
sented. In its place (In order to keep my 
telephone from ringing off the wall), are a 
few of the more important missing photo
graphs of the six TRs-80 modifications de
scribed In September's Applications. • 

Add a Keyboard 

Photo 1. Slide one of the wire wrap sock· 
ets into the disembowelled solder-tail 
socket. Photo 2. Fe«/ the wire-wrap pins 
through the circuit board and fasten the 
sockets with fast drying glue. 
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12171 ------------- ------------------------ -----
12188 Ol D BUitP CLOC~ PORT ADDRESS 
1219' LD IIY.ll , D 1 POINT TO VALU WANTED 
122U LO A, lY+8 1 GET DUMI!\ VALcE 11'1'1'0 A 
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Program L1stmg 2 CLock program for MSM5832 Board attached to the TRS·80 at ad· 
dress 14288 to 14291, usmg ··r,mes" and "CMD " 

' Photo 3. Piggyback the remaining wire
wrap socket into the first one and snap 
the cover back on. 
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Photo 4. Socket should fit 1116 of an inch 
above the surface of the cover. 
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Photo 5. Cable plugs comfortably away 
from keycaps. 

Return to Level I BASIC 

Photo 1. Line up the two chips piggyback 
and solder all 24 pins. 

THE ASSE1'1BLY LINE 
This month I'm going to answer the 

questions many disk users have been 
asking: How do I talk to the disk by the 
TRSDOS calls? How can I bypass TRSDOS 
and talk directly to the disk? Yes, assem· 
biers, this month's column Is devoted to 
disk users. If you don't have a disk, I'll walt 
until you rush to town and buy one( ... I'll 
just load this cassette file while you're 
making the purchase ... ). 

Disk Beales 

By now you've purchased your disk, 
plugged It In, and are ready to go. Let's 
look at a few disk basics. Some of these 
points may be obvious to a lot of you, so 
please bear with me as I start from the 
very beginning. 

The beginning is a c ircular piece of 
mylar coated with a ferro-magnetic mate
rial. Each diskette Is certified by the man
ufacturer by writing and verifying high
density data. In most cases, this certifica· 
tlon procedure Is much more stringent 
than the bit densities encountered In 
TRS-80 use. This explains why many users 
get away with making their own " fllpples," 
cutting new Index holes and write-protect 
notches on the opposite side of the disk
ette use the second side. (I do It myself 
with no problems.) 

You all know the physical layout of the 
diskettes. The Index hole marks the begin
ning of sector 0 In the TRs-80 soft-sec
tored format. (In the hard·sectored format 
there Ia an Index hole for each sector.) The 
write-protect notch, of course, Inhibits 
writing when covered with tape. 

by Wi lliam Barden, Jr. 

An Important point, which may not be 
obvious to everyone: As the diskette 
comes from the manufacturer, It Is unfor
matted. There Is no data, other than ran
dom data, on the diskette. There are no in
herent magnetized marks that indicate 
sectors, tracks, or any other areas on the 
diskette. 

To be used, each diskette must be for
matted. This simply means that identifica
tion data is written on each of 35 (or 40 or 
7T) tracks on the diskette. The Identifica
tion data includes gaps for 256 bytes of 
user data In each sector. Standard TRs-80 
diskettes are 35 tracks of 10 sectors each. 
The formatting process Is handled by a 
formatting program that talks In assembly 
language to the 1 n1 disk controller chip 
in the expansion interface. The formatting 
program sends special codes to the disk 
controller chip to cause track/sector Iden
tification marks, data address marks, and 
CRC (check) characters to be written in 
the proper places (Fig. 1). 

The layout of the standard TRSDOS 
diskette is shown in Fig. 2. The first 256 
bytes of track 0, sector 0 of the diskette 
are dedicated to a bootstrap program 
called BOOT/SYS. This bootstrap is read 
Into RAM at 4200 by the Level II initializa
tion code. The Initialization code reads 
back status from the disk. If there Is In
deed a disk out there, it reads In track 0, 
sector zero. The bootstrap pulls In the re
mainder of TRSDOS. 

The directory of TRSDOS Is located in 
track 17 (physically halfway through the 
tracks). It occupies the entire track, and 



contains a granule allocation table (GAT 
-sector 0), hash Index table (HIT -sector 
1), and directory of file names (remaining 
eight sectors). The directory contains the 
names of all disk flies. All additions of 
new flies, modifications of existing flies, 
deletions of flies, and so forth, is done by 
first searching the directory for the file 
name, or making a new entry of the file 
name. File names are In standard TRS-80 
format · one· eight character name, exten
sion, password, disk drive number, and 
Social Security number. 

Disk flies are made up of any number of 
granules. Each granule is five sectors, or 
one-half track worth of disk. Why five sec
tors? 

Five sectors Is 1280 bytes, a not unrea
sonable size for program chunks or mean
Ingful quantities of data. I suspect one of 
the reasons for this disk allocation is that 
it's simply easier to work with 70 seg
ments rather than 350 segments (sectors) 
of disk resource-It makes the file man
agement routines less complicated, and 
cuts down on the size of directory space. 

Now let's ask ourselves a philosophical 
question .. . Why this structure? Why not 
a directory on track 0? Why not 250 seg
ments to be allocated one at a time? Why 
passwords) Why not? That's the design 
that was implemented, and It's not bad. If 
you want to use TRSOOS, you must ac
cept the existing structure- well, al· 
most ... 

Two Altem.tlvft: How do You Manaa-? 

Knowing something about the TRSOOS 
structure at this point, the disk user is 
faced with two alternatives. One is to use 

> 

c~ 
IYf£5 

..... 
lfCto-. - ..... 

Fig. 1. Disk Formatting 

the built-in file management routines of 
TRSOOS and Disk BASIC to store and re
trieve files of data. This is not a bad 
choice; we can easily initiate, write, read 
and verify sequential or random files in as
sembly language. What we cannot do in 
this structure, however, is get at other 
areas of the disk-investigate the directo
ry, bootstrap, SYS flies, and so forth. 

The second alternative is to scrap the 
TRSOOS structure and write your own as
sembly language file management rou
tines to create, write, read and perform 
other operations on files. You can create 
your own file structure on disk, or even 
make one compatible with TRSOOS. How· 
ever, to do this, you must gain experience 
in two areas. 

First of all, you must know how to talk 
to the disk controller chip directly. The 
Western Digital F0-1771 chip is a small 
microprocessor in Itself, dedicated to con
trolling floppy disk functions. It has a set 
of 11 commands and a number of Internal 
registers that control sequences of opera· 
tlons such as writing a sector, reading a 
sector, stepping the head in and out, writ· 
ing and reading tracks, and so forth. Be
cause of the complexity of the chip, we 
can't cover the operations here. 

Secondly you must know something 
about disk file management design. Your 
application may be as simple as storing 
data on the disk from track 0, sector 0 
through track 34, sector 9; It may also be a 
lot more complex, such as Implementing a 
time-sharing application or virtual mem
ory. Here again, there Is too much material 
to be covered even in several columns. 

If you would like to know more about im· 
plementlng your own disk file manage
ment and disk 1/0 drivers, here's the plan 
of attack: Get a copy of the F0-1771 Flop
PY Disk Controller/Formatter speciflca· 
tion from Western Digital. It will list all 
commands, status, and disk operations. 
Then type some simple experimentation 
using assembly language. You can't hurt 
the disk, but I would advise using a disk· 
ette other than your company's payroll 
master. 

If you haven't become a blithering Idiot 
after that, do some reading on file man
agement and start coding your own de
signs. The advantages? You could con· 
ceivably establish a much faster, more ef· 
flclent storage scheme, geared to your 
own application. 

For the remainder of the column we'll 
look at the second option, using the 
TRSOOS 1/0 calls to handle TRSDOS com
patible flies. Although we have to work 
within the framework of TRSOOS, we can 
still do some neat things. 

Physical Records vs. Logical Records 

Suppose you need an article cross-ref
erence file containing titles and pertinent 
information on computer magazine arti· 
cles. If you establish that each record of 
the file can be held In 64 bytes, the record 
definition is called the logical record of 
the file; it's the record that the program 
will be processing and listing out. 

When writing records to disk, four 
64-byte records must be blocked into 
256-byte chunks. The reason for this Is 
that all disk operations are done on a sec
tor basis. The sector records are called 
physical records, since they describe the 
length of the actual physical record, just 
as a punched card (say wha') would be one 
physical record of 80 bytes. 

Much of the work of TRSOOS file man
agement is concerned with blocking the 
user specified logical records Into sector 
sized physical records on writes, and de
blocking the logical records on reads. To 
do this, TRSOOS reads and writes sector 
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After you play the 
Temple of ApshaL 
you can play 
Sticks and Stones 
for free. 

Within the 200 rooms and catacombs of the 
Temple of Apshai, untold treasures await you -
the hero. All you have to do Is elude, outsmart and 

outwit the beasts, monsters and demons lurl<ing 
in the dark labyrinth. Spend minutes or hours on this 
role-playing fantasy - the boldest computer game 
In our DunjonquestTM series. 

Now, when you order the ·remple of Apshat• you 
get the ·sticks & Stones· board game for no extra 
charge. In fact, if you're not satisfied with the ·remple 
of Apshal,' you can return It within 10 days and still 
keep ·sticks & Stones!· 

But don't wait, this special offer is limited. (We'll 
also send you a catalog outlining 
our other exciting com
puter games). 

Automated Simulallons, P.O. Box 4247, l 988leghorn Street ,...., Nome ______ _ 

1 Mountain View, California 94040 Deportment 80 
I 
1 Please send mt tht "Temple at ApshOI' tor: 

I Cossene ($24 95) Disk ($29.95) 

I TRS 80 0 16K, level II 0 32K TRSOOS 
I --- --~-----------
1 APPLE Not available 0 48K Applesolt In ROM 

I PET 0 32K I _____ _ 

I 
I 

Not ovolloblt ----

Address ------ -----------

City, State, Zip 

Check enclosed Charge to VISA 0 MasterCard 

Amount $_ I Explrollon dote 

I (Add Sl 00 sh1pptng and handling charge; plus 6~ or 61•~ tax tor Colltomlo 01 ellorgt btPIIOM (IOO) 124·7188 ope~ot<H 181 In Co JlorNO (100) 152·7777 N 
I residents) OpeloiOI 881 rvou ptllll. COli- numbeBIOra hlot llltcompultfsiOIM ntor vou 

L----------------------------------------------------------------------

Give all your friendS Who own a o• the bes lble Chtlstmas present-80 
MI<:rocomputlng. 80 Mlcrocompw~~~~e only Journal devot to the TRS.SO• and 
ltS~users . . . the only Journal pack~ reviews. programs, Ions and ~ ds 
of dollars wortH of software. 80 M omputlng- the best Chrlstma 

MC 

Pleue enter a one year gl 

Name_~~~----

VI~ 

dm.. __ ~~--------~~---------------~~·~-
~------~'~----~~-----~ 
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recOI'ds from a user specified 256-byte 
buffer. In Disk BASIC, the buffers are ded· 
icated memory areas. In assembly tan· 
guage calls to the TRSOOS 1/0 routine, the 
user may specify any memory area as the 
buffer. 

o.vtc. Control Blocks 

TRSOOS 1/0 calls are made by passing 
the address of a device control block 
(OCB) in the DE register pair. The DCB is a 
32-byte block anywhere In user memory 
that contains a standard TRSOOS type 
file name (don't forget your Social Securi· 
ty Number). 

The contents of the OCB are used to 
find or initiate the disk file. The file name 

STANDARD 
TRSDOS FILE 

NAME 
PADDED WI 

BLANKS (20H) 

OOH 

8 BLANKS 
(20H) 

BEFORE OPEN 
AND AFTER 
CLOSE 

oca.o , 
2 
3 
4 
II • 1 
I 

• 10 
II 
12 
13 
14 
Ill 
II 
17 
II 
I I 
20 
21 
22 
n 
24 
:IS 
21 
27 
21 
21 
30 
31 

Manual.) Each call is to a TRSOOS routine 
at about 44XXH: 

•tNIT Creates a new file entry In the 
directory. 
• OPEN Finds an old file entry and starts 
operations. 
• READ Reads a logical record from an 
existing file. 
• WRITE Writes a logical recOI'd to an 
INITialized or OPENed file. 
• POSN Positions causes TRSOOS to 
find a random record. 
• VERF Is the same as WRITE, except 
that the data Is read back and compared. 
• CLOSE Terminates operations on the 
file. 

Fig. 3. DCB Format 

string Is then clobbered, and the 32-byte 
area Is used as wortllng stOI'age for the 
disk file activity. After the file operations 
are completed, the file name is restored. 
The appearance of the OCB Is shown in 
Fig. 3, both In file name and wortling stor· 
age formats. Why does TRSOOS use the 
OCB Instead of maintaining wof1(Jng vari· 
abies somewhere within the depths of it· 
self next to the mysterious F3GUM or 
RVCOOK? Don't complain-the OCB de
fines an area that the user can access to 
look at the parameters as file operations 
are performed. 

Let's get to the actual disk calls in the 
TRSOOS area themselves. (SOI'ry about 
the programmer in Des Moines who fell 
asleep reading this Introductory material.) 
There are eight calls. (They are described 
In the TRSDOSID/sk BASIC Reference 

• KILL Deletes a file from the directory 
and releases Its space. 

Crutlng a File 

The normal sequence of calls for creal· 
ing a new file Is to call the I NIT routine to 
create a new file entry, make a series of 
WRITE calls, and then CLOSE the file. The 
CLOSE call is very Important, as it writes 
an end of file and closes file operations In 
an Of'derly fashion. Not using the CLOSE 
might result in data still in the buffer and 
not written out to disk. 

The INIT call Is made with DE pointing 
to the OCB, Hl pointing to any 256-byte 
buffer area in RAM, and the B register con
taining the length of the logical recOI'd. 
This LRL may be one to 255, for lengths of 
one to 255 bytes. If a zero Is used, the rec· 
ord will be made 256 bytes, or one sector 

in length. 

LD 
LD 
LB 
CALL 
JR 

HL.BUF1 
DE,DCB 
8 .14 
4420t1 
NZ.ERROR 

;LOAD BUFFER LOCATION 
:Dca LOCATION 
;LRL OF 14 BYTES 
;CALLINIT 
;GO IF ERROR 

Note that on the return the Z flag is set II 
everything went as planned. However, II 
the Z flag Is not set (NZ condition), a 
TRSOOS disk error occurred, and some 
type of error action must be taken. The er· 
ror may be anything from a write-protect· 
ad disk to a hard disk error. There's a list 
of error codes in your TRSOOSIDisk BA· 
SIC Reference Manual together with cor· 
rective action. 

After the file has been INITialized, a 
series of WRITES can be done. The WRITE 
call is made with DE point ing to the OCB 
(which now contains variables such as the 
LRL). The Hl register pair contains the 
User Record Area address or UREC. This 
is the location of your logical record. The 
WRITE causes your logical record to be 
physically transferred from the UREC to 
the BUFFER. Only when the BUFFER Is 
filled to capacity Is a disk sector write 
made for the file. In the case of 64-byte 
logical records, this means a write every 
four logical records. 

LD HL.MYREC ;LOAD ADDRESS OF 
14-eYTE REC 

LD DE.DCB :DCB LOCATION 
CALL 443IIM :CALL WRITE 
JR N2.ERROR ;GO IF ERROR 

A VERF write reads back every sector 
after a write to disk and compares It with 
the contents of the buffer. The setup is the 
same as the WRITE, but the call is made to 
location 443CH. I'd recomment the VERF 
in place of a WRITE, as the overhead is not 
ail that great. 

Each successive WRITE automatically 
writes a record In the next position in the 
file, creating a sequential file. After all the 
necessary writes have been done, a CLOSE 
operation terminates the disk file. Since 
there may be a partial BUFFER that has 
not been written out, and since other 
TRSOOS actions must be taken to close 
the file, the CLOSE is absolutely neces
sary. 

LD DE.DCB ;LOAD DCB AOORESS 
CALL 442811 ;CLOSE FILE 
JR N2.ERROR ;GO IF ERROR 

Reading an Existing File 

The normal sequence of calls for read
Ing an existing file is to call the OPEN rou
tine so that TRSOOS can locate the file, 
then make a series of READ calls to read 
logical records Into the User Record Area, 

80 Microcomputlng, November 1980 • 35 



THE ASSEHBIY liNE 

and then to CLOSE the file. 
The OPEN routine call is Identical to the 

I NIT except for the CALL location. (By the 
way, almost all TRSDOS flies have LRL = 
0 (256 bytes) so use this value If reading 
existing TRSDOS files.) 

LD 
LD 
LD 
CALL 
JR 

HL,BUF1 
OE,DCB 
B.~ 

~2•H 

NZ.ERROR 

:LOAD BUFFER LOCATION 
;DCB LOCATION 
:LRL OF ~ BYTES 
;CALL OPEN 
:GO IF ERROR 

After a successful OPEN (Naturally 
there Is an error code for non-existent 
flies), a READ call can be made to read the 
physical record Into the User Record Area. 
This will physically transfer a record from 
the BUFFER to the user specified UREC 
but will result In a disk sector read only if 
the last logical record In the BUFFER has 
been transferred. In the 64-byte LRL case, 
every four READ calls will result in a new 
disk sector read. 

LD MYREC ;LOAD ADDRESS OF 
&4-BYTE BUFFER 

LD DE,DCB :DCB LOCATION 
CALL ~ :CALL READ 
JR NZ.ERROR ;GO IF ERROR 

Successive READs will transfer the 
next logical record from the file into the 
UREC automatically, reading a sequential 
file without the user having to specify 
which record Is required. After a series of 
READs, a CLOSE Is done as In the WRITE 
case to properly terminate the disk file ac
tion. The calling sequence is the same_ 

Random Fl ... 

The above sequences show how to 
WRITE and READ sequential disk file. The 
only difference In operating with random 
files Is that the user must specify the rec
ord to be transferred, rather than letting 
TRSDOS simply pick up the next sequen
tial record or write the next record In se
quence. 

In random files, a POSN call precedes 
every READ or WRITE. The POSN call po
sitions TRSDOS to the random record re
quired. This step Is necessary because 
the chances are good that the random rec
ord is not In the current BUFFER on a 
READ, or could not be placed in the BUF
FER on a WRITE. In the POSN call , DE Is 
loaded with the DCB location as In the 
other calls, but BC contains a logical rec
ord number for which TRSDOS Is to 
search and position. A typical sequence 
to read the 15th record of a file after an 
OPEN would be: 

LO DE.OC8 
LD BC.l• 
CALL ~H 

:OC8LOCA110N 
;1Sih RECORD 
;POSNCALL 
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JR NZ.ERROR 
LD HL,MYREC 

LD OE,DCB 
CALL ~ 
JR NZ.ERROR 

A DUMP Program 

:GO lF ERROR 

:LOAD ADDRESS OF 
84-BYTt: RECORD 
:DCB LOCATION 
:READ RECORD 
:GO IF ERROR 

the TRSDOS DUMP command, as It does 
not assume that the data In memory Is 
machine language. A good test case for 
Its use Is to dump out the video display 
memory area and then to read It In again. 

To tie all of these concepts together I've 
written a short program that will dump out 
a given area of memory as a disk file of 
64-byte logical records. It also has the 
ability to read In the records. This Is some
what more general purpose In nature than 

Next month we'll present the results of 
the Third Assembly Line Programming 
Contest, provided that I'm not gett ing doz
ens of entries by the article deadline. (I 
just got a high speed multiply routine to
day for the second contest that looks like 
it does the job In 145.99 microseconds! 
145.98 anyone?) 

I' 
'"''·bg ,:X 
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fO II NZ , OMPil 
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IOREVIEWS 

Programming Techniques 
for LeN~ II BASIC 
William Barden, Jr. 
TanctyiRadlo Shack 
Softc:over 
sus 

by Tom Yager 

Radio Shack's latest venture into the 
world of publishing Is a boOk which 

tries to teach the TRS-80 user some of the 
more advanced techniques used in pro
gramming. Covering everything from sim
ple debugging to complicated sorts and 
tape 1/0, Programming Techniques for 
Level II BASIC can enhance the work of 
both amateurs and experts. 

The book, which contains twelve chap
ters, is arranged in the author's usual self
teaching style. It is assumed in the first 
chapter that the reader has at least a nod
ding acquaintance with Level II BASIC, 
but the text Is most certainly not aimed at 
the experienced programmer. Those who 
fall into this category, however, would not 
be unwise to read this guide-many chap
ters would be of interest to any program
mer concerned with conservation of time 
and memory. 

Barden's intent is to uncover some un
usual applications for the Level II. Such 
applications certainly can't be found In 
the Level II reference manual. In fact, the 
boOk is less a handbook of technique than 
it is a handbook of well-documented appli
cations. 

The first chapter lays the groundwork 
for the rest of the boOk by giving the 
reader more explicit descriptions of Level 
II functions than presented in the refer
ence manual. This chapter also covers 
some basic programming methods which 
are utilized In later chapters. 

Perhaps the greatest attention In this 
boOk is paid to increased efficiency. 
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11Throughout can be found several 
methods to faster graphics, searching, 

and sorting-all which provide aid 
to those speed-oriented programmers." 

Throughout can be found several meth
ods to faster graphics, searching, and 
sorting-all which provide aid to those 
speed-oriented programmers. 

The reader is taken through a series of 
applications, each a bit more involved 
than the one before it, and all of them are 
linked together one way or another. Bar
den's writing style-one which mixes wit 
and humor with instruction-helps keep 
the reader's attention, but can be tedious 
at times. A quick browse through the table 
of contents gives a hint to the tone of the 
entire work-which seems to be riddled 
with puns and jokes and is seldom 
serious. I'm afraid this may keep some 
from purchasing an otherwise excellent 
book. 

Among the book's many merits is that 
it's extremely easy to understand. Most of 
the text is followed closely by actual ex· 
amples, many of which combine several 
advanced methods and provide the reader 
with a better understanding of not only 
the material at hand, but also how the cur· 
rent concept can be worked in with others. 

One of the best chapters in the boOk 
deals with high-speed searching and sort
ing of data. Barden outlines several meth
ods of accomplishing these fearful tasks, 

TM llosr Popular Subroutines In BASIC 
Ken Tracton 
TAB Books 
Summit. PA 
Softcover, 112 pages, 
sus 

by Carroll M. Grigsby 

lwas ripped off ! Glancing through this 
book In a bookstore I saw a way to 

generate predictable random numbers. 
Unfortunately, I failed to examine the 

rest of the book very closely. Only after I 
paid for It did I realize that It may be the 
worst value available In today's personal 
computing market. It Is a slipshod effort, 
filled with errors and obviously produced 
In haste. I write grocery lists with more 
care. 

finally leading up to the fastest and most 
efficient. His descriptions are clear, and 
his examples are excellent illustrations of 
the material. Imagine a 1QOO.element mail
ing list that doesn't take all night to 
sort .. . . 

Toward the end of the book is another 
Interesting chapter that made me wonder 
if Radio Shack's usual editor went on 
vacation prior to this book's release. Re
member those pages in the reference 
manual which tiptoe around such mun
dane things as variable storage and inter
facing BASIC with machine language? 
These Items are described much more 
clearly and In greater detail in Barden's 
book. Earlier on we even get a rundown of 
the TRS-80's number system. 

Although I can't honestly say this book 
has it all, I can say that it would be to any 
programmer's advantage to use the tech
niques set forth in it. A special invitation 
goes out to those in the business of writ
Ing programs for others-you would do 
well to use the methods in this book in 
your software, especially If it's business
oriented. I have seen several high-priced 
software packages that might come near 
being worth their price, had they made 
better use of the Level ll's features. • 

The title should have warned me. Is 
there a Top-40 chart for BASIC subrou
tines? 

I will dismiss the word " most" as adver
tising puffery and quote from the blurb on 
the rear cover: " Here's an understandable 
guide to the BASIC subroutine ... and 
how you can use It on any floating point 
BASIC Integrator (sic) or computer to 
avoid tedium, economize on computer 
time, and make your programs run faster." 

Are " integrators" a strange and won· 
derful new mix of Interpreters and compil
ers? 

White Meat OJ Dartl? 

Let me turn your attention to the meat 
of this turkey. In Chapter One the reader Is 
told that the line numbers used In the ex
amples can be altered without harm; from 



this I presume that the target reader is a 
beginner. But In the next paragraph, the 
reader Is cautioned that "altered varl· 
ables" may cause problems. Yet no deflni· 
lion Is given of "altered variables." This is 
not fair to the poor neophyte, who might 
not know what an " altered variable" is. 

The author then explains that there is a 
price to be paid for the more compact pro
grams that result from the use of subrou
tines: slower execution. The author Is 
wrong; programs can execute more quick· 
ly If they Incorporate Intelligently de
signed subroutines. 

One of the major shortcomings of the 
book Is that most of the examples given 
are trivial. I concede that examples In 
which the computation is very simple are 
an effective way of Illustrating a principle. 
But that is not the case here, where most 
of the examples are two or three lines in 
length. 

The examples don't Illustrate how sub
routines are used to Improve the quality of 
programs. It is possible for a beginner to 
get the Impression that subroutines are 
limited to only a few lines of code, which Is 
not correct. Many BASIC dialects permit 
multiple RETURN statements, yet no men
tion Is made of this. 

Other notable omissions include the 
DEF FN statement, and a discussion of 
techniques for passing variables between 
the calling program and subroutine. 

Each of the chapters purports to give 
subroutines related to some technical 
field. But are they of any real value to 
someone who Is Interested in that field? I 
think not. 

The chapter on measurement conver· 
slons for example, tells us that Angstrom 
units are converted to nanometers by 
multiplying by 0.1. I would think that any
one who was writing computer programs 
Involving these units would be well aware 
of this fact. 

For reasons known only to the publish· 
er and author, either the book was not 
proofread by anyone, or else the proofs 
were reviewed by a technical Illiterate, re
sulting In numerous mistakes. Examples 
Include saying that another unit for pres· 
sure Is mm Hz (Hertz Is used for frequen· 
cy; mercury is used in barometers); and 
that light Intensity may be measured in 
foot-lambers (try foot-lamberts). At least 
four of the examples given will cause an 
error, either because of syntax or logic. 

Chapter Three, " Conversion," accounts 
for over one-quarter of the book's size, 
more than Its share of errors and very little 
utility. It could have been condensed to 
about f ive pages by using a general pur· 
pose subroutine. 

Chapter Six discusses graphing. The 

author uses a non-standard BASIC func
tion called SUBSTR(G$,X,1). It appears to 
be similar to the Microsoft MIDS(GS,X, 1) 
and Is available on the CDC-CYBER com
puter which Tracton used to test the sub· 
routines in the book. But it does not ap
pear in David Lien's useful The BASIC 
Handbook. 

The greatest variation among the vari· 
ous BASIC dialects seems to be in the 
area of string functions. In a more profes· 
sionally done book, there would be an ex· 
planation of how the SUBSTR(GS,X,1) 
works. To his credit, the author does ex· 
plain that there are variations in the re
quirements for dimensioning string vari· 
ables. 

Chapter Eight discusses moments of 
inertia. The author confuses the area mer 
ment of inertia and the mass moment of 
Inertia In his Introductory remarks. The 
area moment is used, among other things, 
to compute the deflection of a structur11 
beam, whereas the mass moment might 
be used to calculate the angular accelera· 
tlon of a wheel. The subroutines pre
sented refer only to the area moment of In· 
ertia. 

Several Altematlvn 

The next few chapters are short and of 
no better quality than the earlier ones. Er· 

Slmutek 
P .0. Box 35298 
Tucson, AZ 85740 
$29.95 

by Jake Commander 

S lmutek supplies a high speed modlfl· 
cation kit which can be installed by 

anyone with experience In electronics. 
Don't attempt the mod If you're a begin· 

ner! 
There are a couple of etch cuts to make, 

and about ten wires to connect. And It's 
easy to make a costly mistake. 

However, If you can Install the board 
this Is a good version of the common high 
speed mod. 

A couple of nice touches places this 
one apart from the rest. 

For example, your power-on LED 
flashes when in the high speed mode. This 
Indicates an Increase In CPU clock speed 
of 50 percent. The mod also disables Itself 
during cassette and disk 110, eliminating 
the need for software patches while using 
disks. It gives the normal baud rate when 
using cassette 110. 

The kit takes about an hour to install 
and comes complete with generous 
lengths of wire, and a push button switch 

rors abound and opportunities to give the 
reader some real Information are missed. 
Sorting Is called sequencing. The random 
number generator doesn't (at least in the 
version of Microsoft 8K BASIC on my Sor· 
carer). 

Chapter 17, the closing chapter, can 
help the beginning programmer. It con· 
tains several program listings which have 
been written using Information from the 
earlier chapters. 

Although hardly models of style, a be
ginner could learn something from them: 
that there can be huge differences be
tween the various versions of BASIC; that 
just because something is printed In a 
book does not mean it is correct; and the 
meaning of SN ERROR. 

The book's lack of credibility Is a sur· 
prise coming from Ken Tracton, author of 
the excellent 57 Practical Programs and 
Games In BASIC, also published by tAB 
and Radio Shack. 

To anyone who still feels like spending 
$5.95 for this book in spite of my criticism, 
I recommend that you consider one of the 
following alternatives: 

1. Put the money back in your pocket 
and save it to spend on one of your other 
vices. 

2. If you have no other vices, send the 
money to me. I do. • 

to enable or disable the speed-up. 
Documentation is adequate, although 

the printing is of dubious quality. This 
makes the photographic Illustrations diffi· 
cult to follow. 

Nevertheless, for the price, you can't 
complain. You're covered by a 90-day war· 
ranty, and your computer will run 50 per· 
cent faster. 

Incidentally, this review is written with 
Electric Pencil using the high speed mod, 
so you probably had trouble keeping up 
with the words. Proof that it works! • 

HARDWARE 
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Comprlnt912 
Computer Printers International 
Mountain VIew, CA 
seeo 
by Mike Aronson 

When my printer was delivered, I was 
sure someone had made a mistake. 

I had ordered the Com print 912 because of 
Its small size and quiet operation; the 
shipping carton was huge. It was hard to 
believe the monster In this package would 
fit into my eight by ten study. 

Opening the box was the first of several 
pleasant surprises. Inside the shipping 
carton was another box about half the vol· 
ume of the outside carton protected by 
specially molded styrofoam corners. I 
marveled at the microcomputer industry's 
coming of age-here was a professional 
package! Inside was a second surprise: a 
sheet of unpacking instructions. 

Com print has taken care to assure that 
your printer arrives In good shape and that 
you don't destroy It with your first move. 

For example, before you can load the 
paper, you must remove a yellow tag 
which warns you not to run the printer 
with the cover off. That is a great packag
ing method for people like me who are too 
Impatient to read the sixty-four-page in
struction manual. 

Two Types 

Printers fall Into one of two types, ma
trix or impact printers. Impact printers 
work like a typewriter. A metal or hard 
plastic piece in the shape of a letter 
strikes an inked ribbon. Impact printers 
are usually noisier and have more me
chanical parts than a matrix. 

Matrix printers economize by using a 
single microprocessor controlled print 
head to produce every symbol. Each char
acter is generated by a series of dots 
printed close together. The printer head is 
positioned close to the paper and moves 
across horizontally. Some matrix printers 
can use ordinary paper but others have no 
ribbons and must use special paper. 

The Com print 9121s an electrical matrix 
printer. It uses a special black paper cov
ered with an extremely thin layer of alumi
num that conducts electricity. The printer 
head is made up of twelve rigid wires in 
contact with the paper. If one wire is given 
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a short electric pulse, the aluminum under 
the wire Is vaporized, exposing the dot of 
black paper underneath. 

With Comprlnt 912 a line of eighty char· 
acters can be printed In about one-third of 
a second. Adding the time it takes for a 
carriage return, a page of fifty-eight lines 
of solid print takes around 45 seconds. 

One of the extra features of the Com
print 912 is the number of matrix dots 
used to form characters. Other printers 
use 5 x 7 or 7 x 9 (horizontal x vertical). 
The Com print uses a 9 x 12 matrix to allow 
more defined letters, as well as lowercase 
letter descenders below the line. 

To connect a Comprlnt 912 to your 
TRS-80, be certain you specify model 
912-GP. An older, parallel version, 912-P, is 
complicated to connect. The model GP re
quires you to pull out one jumper plug and 
plug the printer cable into your expansion 
or printer cable interface. The only tool 

you need is a screwdriver. 
There Is an error on page 17 of the in

struction manual dated March 1979. You 
will find the jumper plugs on the solder 
side of the printed circuit board, not the 
components side, so don't try to remove 
the printed circuit board. (The jumper plug 
is shown in its correct position in Photo 1.) 

The printer comes with a one-hundred
foot roll of paper. Replacement rolls cost 
eight dollars for three hundred feet. You 
can write on the aluminized paper with 
either pencil or ball point pen, the bonding 
is very good, and no aluminum dust wears 
off onto your fingers. 

My only disappointment with Comprint 
912 has been that the up arrow prints as a 
square bracket. Evidently, Radio Shack 
uses a 91 code for up arrow and the printer 
expects a 94 code. Other than that, it 
works well and I have been impressed 
with its quality and usefulness. • 

01234SS789:;<•>7.ABCDErCHIJKLMNOPQRSTUVWXYZC'l~ 

0123456789:;<•>7.ABCDErGHIJKLMNOPQRSTUVWXYZ[,Jf 
01234SS789:;<•>?.APCDErGHIJKLMNOPQRSTUUWXYZ[ lt 
01234SS789:;<•>?~BCDErGHIJKLMNOPQRSTUUWXYZC,lf 

01234SS78S:;<•>?.ABCDErGHIJKLMNOPQRSTUUWXYZC,lt 
0123456789:;<•>?.ABCDErGHIJKLMNOPQRSTUUWXYZC,lf 
01234SS789:;<•>?.ABCDErGHITKLMNOPQRSTUUWXYZt , lt 

Sample Run from Comprlnt 912 

Photo 1. The jumper plug is the sma ll rec tangular piece just above the midpoint of the 
ribbon cable running across the front of the printer. 
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kam-•pyUt-ar\n 
1: Device designed to execute 
mathematical operations. 

~ £~~~~ 

Beginner's Russian 
This packaae consists of three proarams that 

araphically display the Cyrillic alpha~!. The 
proarams are arranaed so that you proaress from 
one to the next-buildina your knowledae as you 
proaress. It includes instructions on proper 
pronunciation of the letters and even an in
troduction 10 simple Russian words. 
Orcin No. OJJ6R $9.95 

Everyday Russian 
Everyday Russian will acquaint you with the 

Russian words relatin& to: foods, places to eat, 
everyday sians. and the names o r common 
stores. You will also learn the o rder or the Cyril
lic alpha~!. Each or the three divisions or this 
packaae will teach you the words and then quiz 
you on comprehension. You can even practice 
typing in Russian, using your T RS-80 keyboard 
as a "Cyrillic typewriter." 
Order No. OIJ7R 59.95 

The Russian Disk 

Teacher 
This proaram allows you to input any number 

o f questions a nd answers . The computer will 
prepare tests. aive quizes, provide up 10 three 
hints per question and even aive (optional) 
graphic rewards for correct answers. Perfect for 
parents, teachers, or anyone faced with learning 
a lot of data in a shon time. 
Order No. 0065R $9.95 

Wordwatch 
Four proarams for budding lexicoaraphers, 

etymologists, or anyone else who uses words. In 
WORD RACE , you must choose the proper 
definitions. Find the misspelled word in HIDE N 
SPELL. Take a pre-recorded quiz in SPEL· 
LING BEE, in which the words arc play<'<! 
aloud! Meet variatio ns o n proper •pelling in 
SP ELLING TUTOR. 
Onkr No. OIIIR $7.95 

IQ Test 
Are you smart enouah to buy this packaae? IQ 

Test will administer and score an intelligence lest 
in 30 minutes flat ! There are three equivalent 
tests, each consistina or 35 questions, designed 
to test your aeneral knowledae and problem 
solving abilities. Most or us claim a " touch or 
genius"-here's your chance to prove it! 
Order No. 0157R $9.95 

a sequence of 

Archimedes, Apprentice 
A tutorial so ftware package that will teach you 

the formulas used to find the volume of any solid 
object . II covers pa rallelopipeds (cubes and 
rectangular solids), prisms, pyramids, cylinders, 
cones and spheres. II can even quiz you o n how 
well you learned the lesson. 
Order No. 0091R ~9.95 

Video Speed-Reading 
Trainer 

You can increase your readina speed and 
comprehension . How? By practicing, that 's 
how! This three-part program will fl ash charac· 
tcrs or words on the screen. then you must echo 
what you saw. You can begin at a relatively slow 
rate, because the computer will advance your 
speed auto matically as your speed and compren· 
hension increase. It will train you with numbers . 
letters, words and phrases. 
Order No. OJOOR $9.95 

Typing Teacher 
A complete seven-pan package that guides 

you from familiarization with the keyboard. 
through typing words (and phra;.es ). to mastery 
of 1ouch typing. Your video moni1o r tx~omes a 
bottomless page for typing practice! 
Order No. 0099K $9.95 

Now you can have both the Beainner's Rus
sian and Everyday Russian packaaes on floppy 
d isk ! Requires an Expansion Interface with 16K 
and one disk drive. 
Onkr No. OlllRD $14.95 

All packaaes l is te d are for the TRS-80 Modell Level II ; they req uire 16K o f m emor y and 
are cassette-base d unless o therwise indi cated. 

lns1ant Softvvare 
nM nz.t uns • • • 

Prices subject to c hange w ithout notice. 

PETERBOROUGH, N.H. 03458 
603-924-7296 

IIIW J.lanas uqor • 
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ej-a-1ka-shan\n 
1: The action or process of training and 
developing knowledge. Teacher's Aide 

Now you can have the benefits o f Computer 
Assi>ted Instruction (CAl) in your own home. The 
Teacher 's Aide proaram will lei you create a 
teachin& system for any conceivable subject. The 
proaram allows you to create a question and an
sw~ lesson (you can input up to 8000 characters 
per lesson). You can then save this lesson on the 
d isk and create an entire sequence of lessons. 

~ ~ &ott tJ,ot 
Basic Math Program 

from EMSI 
The Basic Math Proaram is a comprehensive 

math teach ina packaae. II was created by a c~· 

tified math teacher with 1$ yean of prOJfam· 
mina cxptticncc. 

The first three prOJfiiiiS comprise: Whole 
Num~ Arithmetic by Teachina Objective. This 
sr~ includes Addition. Subtraction and Multi· 
plication . The fourth proaram is Fractions and 
Mixed Num~ Arithme~ic . Loaic and Deductive 
Reasonina is the fifth proaram in the sr~ . The 
Metric/ Enalish Conversion proaram rounds out 
the series. 

You choose from a MENU of options. so as to 
custom-tailor both practice and test sessions. 
The prOJI'am options include: Num~ of Pro
bkrns/ Scssion , Level of Problem Diffteulty, 
Number of Scconds/ Problml , Type of Assis
tan« to be Offered, and Type of Reward. 

The packaac includes a 60 PaaC teacher's 
manual that contains detailed instructions on 
how to usc the proarams. II shows you ~X«IIy 
what material will be on the monitor and how to 
select the proaram options. It further explains 
how tO analyze the session results by number of 
problems correct, actual problems aiven, if an 
incorrect ditit was ent~ed. if it was corrected 
and whether the HELP feature was used. 

Fractions and Mixed Num~ Arithmetic 
shows the student every step of how to solve the 
problems. II waits for the student to mt~ each 
answer and, if he makes an ~ror , rtvi~ the 
material so the error can be found . 

Deductive Reasonina is a modified and much 
improved Mastermind-type exercise. 

Metric/ Enalish Conversion will convert quan
titin (lenath, area, volume and weiaht) from 
Metric to Enalish, or Enalish to Me~ric . 
Or*r No. 5101R 510.01 

We Guarantee It! 
t?t: 4 •nt SolttJra 
'\ ~t\~ .,,.e 
~Guarantee ~v 
OUR PROGRAMS ARE GUARANTE ED 
TO BE QUALIT Y PRODUCTS. I f NOT 
COMPLF.TFLY SATISFIFD YOU MAY 
RETURN Tlt f PROGRAM WITHIN 60 
DAYS. A I'REDIT OR REPLA('EMENT 
Will BF WILLI 'Col Y GIVEN FOR 
ANY REASON. 

.11WIIIUiliiU .. IIDUitM ... 

Grade Book 
Teachers, now you can usc the speed and ac· 

curacy of the TRS-80 to help you calculate stu· 
dtntarades. Type in the scores for tests, quizzes, 
homework . class work or special pro jects. The 
Grade Book proJfam will calculate and display 
indovidual arade av~aaes . 

The proaram permits you to wciah studen. 
performance scores and convert raw score total' 
to a l~points-<quals-pcrfect -score basis. Yo 
can also avcraac quarterly arades with the JT•d•· . 
for the previous quarter, semester and final r> 
am, to obtain an averaac an~elc for the year. 

When aradin&timc comes around, don't chai 
yourself to a cakulator-ao modern with the 
Grade Book packqe. 
Onlcr No. to50R $9.95 

OR USE OUR ORDER 
FORM BELOW 

Your lessons can be tailor-made for you or your 
students. The options available arc: (I) review the 
material prior to takma the lesson, (2) pro•'ldc 
hints to help ans,.·er q LXStions , and (3) offer a 
araphic display as a reward for corrC\., Iy ans,.nin& 
all the questions. The Teacher's Aide proararn will 
even allow for spciUn& errors! 

The Teacher's Aide packaae is perfect for 
parents, teachers, and students who need the 
unlimited patience and undivided attention only a 
computer can provide. Readin' , wri tin' , and 
'rithmatic will never be the sarm--no" that you 
have the Teacher's Aide packaac from lnslant 
Soft ware. 

This packaac requires the followina monimum 
system: 

I. A TRS-80 level II with 16K RAM . 
2. An Expaniio n Interface with 16K RAM. 
J . One disk drive. 
4. Any compatible Disk ()peratina System. 
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Word -IV 
Disk Billed Word Proceuor, S48 
IDM IV Dahl Bille Manager, Set 
Micro Architect, Inc. 
Arlington, MA 

By Don DeJarnette 

For the past sev8fal months, Micro 
Architect has advertised a word pro

cesaor and data base manager at very rea· 
sonable prices. I was somewhat skeptical 
of the low prices, but the advertised lea· 
lures convinced me to purchase both sys· 
terns. 

Word-IV-Dt.k BaNd Word Procftsor 
Word·IV Is a dlsk·based BASIC ian· 

guage word processor. Text and format 
control data are ent8fed exactly as one 
would write a disk BASIC program. 

Features of the system are: page 
length, page width, beginning point of 
page, automatic page numbering, page 
centering, left and right justification, line 
spacing, title generation for each page, 
special character gen8fatlon and space 
reservation on succeeding pages. 

Radio Shack 
Disk I nstructlon CourM 
Tandy Corporation 
Fl Worth, TX 
$21.15 

by Robert L Zeppa 

Recently, I upgraded my system by 
adding disk drives. While antlcipat· 

lng their arrival, I read the TRSDOS man
ual, but file structures completely con· 
fused me. 

The Radio Shack computer catalog de
scribes their Disk Instruction Course as a 
step-by-step guide In the use of DOS and 
Disk BASIC. I bought it and lor $30, plus 
tax, I got four Radio Shack disks, each 
with one lesson containing six to eleven 
parts. 

My E.xpectatlona 

This is one of the poorest examples of 
computer·alded Instruction I've ever seen. 
Everything of merit would fit Into a small 
twenty·page pamphlet Including the 
cov8fs, and still leave room for an appen
dix of all the politicians who have lusted 
after the presidency. I expected a course 
which, using DOS with some sample pro-
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Word·IV fully supports the upper and 
lower-case capabilities of your printer. To 
produce an uppercase letter, the up arrow 
Is typed preceding the letter. This may 
seem a bit awkward at first, but once you 
get used to the procedure, It Is easier than 
typing a shift upp8fcase letter. 

The text and format program Is stored 
as a separate file on the disk, using the 
ASCII extension. The length of the text Is 
limited only by memory and disk storage 
capacity. Editing Is very easy, using the 
EDIT command In DOS BASIC. After pro
ducing the formatted text and saving It on 
disk, you are ready to load the Word-IV 
program Into DOS BASIC. This Is followed 
by entering the saved ASCII file. A unique 
feature of this program Is the ability to run 
more than one of the same program or a 
combination of dlff8fent programs. 

The text and formatting are executed In 
BASIC. This opens up many possibilities 
for modification. 

There are several problems with the pro
gram. BASIC Is exceedingly slow, an lm· 
portant consideration If production of 
lengthy reports Is your primary concern. 
This article runs In about 6-7 minutes. For 
some reason, you cannot load a text pro
gram saved In ASCII back Into DOS BASIC 
for further editing. This means that If you 
anticipate further editing, the text pro
gram must also be saved In BASIC. There 
Is also a problem with the program gener· 
atlng a ?. Each time the question mark ap-

grams and f iles, would systematically 
lead me through the complexity of files 
and the specific DOS and Disk BASIC 
commands. That is to say, I expected the 
course to be Interactive with the disks. 
Radio Shack does not say that's how the 
course Is designed, but It seems a logical 
expectation. 

The format of the course Is a series of 
short comments, followed by a few ques
tions. If the questions are answered cor
rectly, you proceed. The content is to the 
point, but at too simple a level. Nelth8f by 
description nor through practical experi· 
ence does It expand upon anything de
scribed In the original manual. 

The course does clarify the manual. Its 
very t riviality demystil ied disk operations. 
No longer awed by the obscurities of the 
DOS Manual, I took a program from Kilo
baud Mlcrocomputlng and translated It In
to Radio Shack dialect. Through transla
tion came understanding and, eventually, 
I hope mastery. 

If you want to learn how to use your disk 
drives, buy yourself a box of disks- ten 
disks are about the same price as the 
course- take the DOS Manual and your 
computer magazines and work through a 
short meaningful program. • 

pears, you must type .sc 63. (.sc stands for 
special character. This program handles 
" ?" as a special character.) These prob
lems are minor In my opinion and certainly 
correctable. • 

IDM-IV Data BaN Manager 

I OM-IV Is a disk-based, BASIC language 
data base manager. It consists of three 
separate programs: Initialization, data 
base manager and report . 

Initialization requires that the user In· 
put file specif ication data, such as nam
Ing the string and numeric fields (up to ten 
num8fic and ten string), det8fmlnlng the 
number and s ize of the fields, choosing 
the key field, specifying the number of 
records and naming the file. This Informa
tion Is then formatted on the diskette. 

String fields contain up to 255 bytes, 
while numeric fields are limited to four 
characters. The tota l record Is limited to 
255 bytes. Record totals are limited only 
by your disk storage and memory capaci
ty. I routinely sort a data base of 500 Items 
with very few problems. 

The Data Base Manager program Is 
next loaded Into disk BASIC. Through use 
of the ADD facility, you begin entering in· 
formation In response to questions asked 
by the computer. These questions are 
created from the Init ializat ion program 
data that you have supplied. 

Once data entry has been completed, 
the report writer segment of the Data 
Base Manager is entered. Up to ten dlf· 
ferent reports built to your specif ications 
are possible. Options Included In the re
port writer Include a selection of any num
ber of fields to be printed, total or average 
of all numeric fields, multiplicat ion and 
division of any of the numeric fields. In ad· 
dillon a numeric filter lets you specify 
values within a set range, e.g., only list 
purchases between S50-S100 or only list 
customers between 20-40 years of age 
(up to four numeric filters are possible per 
report). String sort keys allow the IDM user 
to sort up to four string fields. After the 
cri teria for the report have been selected, 
It Is saved to disk. 

Report Is the last program to be entered 
into the computM. Two options are possi· 
ble: data base list ing, which prints the en
tire data base and Is formatted to 
duplicate a file card, and format report, 
which lets you select one of the reports 
that you created with the report writ8f. 

IDM-IV has two problems In common 
with WORD-IV: too much disk 1/0 and the 
characteristic slow speed of BASIC. In 
spite of these two problems, this Is a fan· 
tastlc data base manager. • 
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MMS FORTH 
Miller Mlcrocomputlng s.mc.s 
Netlck MA 
18K Dlakette S&U5 
18K CIIHHI $44.15 
MlcroFORTH Primer $15.00 

by Terry Kepner 

T erry, you should try FORTH. It's really 
simple to use. 

Mike was once more extolling the vir· 
lues of his latest discovery. He was dying 
to get me hooked on it. Thus far, I had 
managed to escape this latest language 
for the TRS-80, but I couldn't help being 
drawn to the keyboard every time I heard 
him chortle or gloat over another feature 
of his new toy. 

Finally I decided to take the fatal 
plunge. At the first opportunity I aquired 
my own copy of FORTH. I chose MMS 
FORTH from Miller Microcomputing Ser
vices; theirs was available on disk, as well 
as tape. (Mike had the tape version from 
Programma International, Inc.) 

The Menuela 

The Programma version includes every
thing in one manual, written by the Pro
gramma people, while MMS uses two 
manuals. One is the micro-FORTH Primer, 
available from FORTH, Inc. (the people 
who invented it), and a second manual 
written by MMS. 

The MMS manual contains all the addi
tions and alterations made by MMS to the 
standard version of FORTH, plus instruc
tions on how to use the MMS FORTH ver
sion effectively. A nice feature of the MMS 
version is the use of TRS-80 BASIC words 
for FORTH commands. 

For example, CLS in FORTH means the 
same as it does In BASIC, clear screen. 
Likewise IN KEYS and so on. 

The micro-FORTH Primer is a very in
formative manual that contains a glos
sary of all the terms used In FORTH, and 
also includes a clear and concise explana
tion of how to write programs. The manual 
is Invaluable while learning the language, 
and I strongly suggest that any one Inter· 
ested in FORTH programming purchase 
it. 

FORTH is a hybrid language, combin
ing the clarity of a high level language like 
BASIC with the speed of low level lan
guage programming in assembly. 

Unlike BASIC and most other high level 
languages that separate the programmer 
from machine code, FORTH allows the 
programmer to maneuver easily back and 
forth between high level easy to use pro
gramming techniques and direct assem
bly language programming. Thus you can 

interchange programs between different 
processors using FORTH, with only minor 
alterations to specific routines. 

FORTH uses a technique known as In
direct Threaded Coding. Each Instruction 
In FORTH Is composed of pointers that 
lead to other pointers which ultimately 
lead to executable machine code. This 
means that FORTH is a stack oriented 
programming language. It is composed of 
a number of assembly language modules, 
or primitives, each with a specific task or 
purpose. These primitives are each named 
and can be selectively called up or com
bined into words. This technique is what 
gives FORTH its tremendous power. 

Unlike other programming languages, 
the ability to define new words, or primi· 
lives, in the FORTH dictionary Is always 
available to you through its Catalog func
tion. And there is no run-time penalty for 
these new words. 

For example, CLS is a FORTH word 
made up of two primitives-home cursor 
and clear to end of page. So whenever you 
want to clear the screen, you e,ter the 
word CLS. 

Another example is LIST. LIST is used 
to put a page of memory on the video. Now 
suppose you want to clear the screen 
each time before you put the new page on 
the video, you can enter CLS and then 10 
LIST (to list page ten of memory). Or you 
can define a new word that uses these two 
words In its own definition, calling it 
CLIST, like this: 

: CLIST CLS LIST : 

From then on, every time you entered 10 
CLIST, you get a clear screen and then the 
new page ten listed. And CLS and LIST are 
stili available for use separately. 

If you want to save added new words for 
future use, it can easily be done using the 
command DWTSECS (include the proper 
parameters, of course). 

Suppose that your present version of 
FORTH doesn't have the proper primitives 
or predefined words to do the task you 
have in mind. In that case, if you have the 
machine code know-how, you can define 
your own primitives directly in FORTH, us
ing the built-in FORTH Editor Assembler, 
and add them to its catalog. 

if your catalog becomes too large for 
convenience, just instruct FORTH, via the 
keyboard, to FORGET the extraneous 
WORDS. 

In order to make this as easy as possi
ble, FORTH uses the same syntax In all 
operations: keyboard, assembler, editor, 
everything. 

There are three stacks used in FORTH. 
The most commonly used stack Is the pa
rameter stack, which starts at the high 

end of memory and works its way down. 
This particular stack's function is for user 
inputs and outputs, and is also used as a 
scratch pad by the various words and 
primitives. The second stack is the return 
stack, which also starts at high memory 
and grows towards low memory. It is used 
primarily by FORTH as a loop counter. The 
last stack is a hardware stack used by the 
Z-80 processor and is not normally avail
able to you in programs. 

One of the reasons for the efficiency of 
FORTH lies In its stacks. Because of 
these stacks, permanent memory loca· 
lions do not have to be assigned to tempo
rary variables. This cuts down tremen· 
dously the amount of overhead memory 
required to run FORTH. 

One very nice mathematical feature of 
FORTH is its abil ity to switch from one 
number base to another, without any run
time penalties. All the FORTHs support 
the standard bases of HEX, OCTAL, and 
DECIMAL. 

In Summary 

FORTH is a very versatile language, 
combining the best sides of both high lev
el and low level languages, excluding 
many of their disadvantages. 
• It is easily extensible and just as easily 
contractable. 
•It allows interfacing of equipment to 
software with comparatively minor work 
done by the user. 
• Most programs can be switched from 
one processor to another with only minor 
changes. 
• Programming is structured, with con· 
trol passing from the most general of 
commands downwards to the most spe
cific. Many programs may be executed 
just by entering their name. 

In view of these facts many program
mers will find FORTH to be just what they 
need to develop software for new hard
ware devices compatible with the TRS-80. 
After all, FORTH was orginally designed 
to help astronomers use computers to 
control radio telescopes and other experi
mental devices with a minimum of lime 
spent In programming. 

There is one last note. Unlike the other 
Z-80 versions of FORTH, MMS supports 
only the 8080 Assembler commands. 
Some people will look upon this as a dis
advantage. However, after reading both 
manuals, it is easy to see that it would not 
require too much work to write a new as
sembler for the Z-80 commands (In 
FORTH of course). However, for the not
so-ambitious, MMS is now selling an add· 
on utility that supplies the Z-80 Assembler 
Editor and full floating point math rou
tines.• 
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• SCReen INPUT replaces INPUT and Is 
ea<~ily adapted to YOUR application . 

• "ARROW" keys( f l~ )provide full 
cursor control. Makes editing easy. 

Q Can' t be out·run by even the fastest typist 

• Up to 80 data fields on a screen 

• Aashing cursor · won't hide data beneath 
lt. 

0 Fully relocatable · work In any TRS-80 
Modell Level II machine, without modification. 

• ~5 so .... ~s • T• , ""' 
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Imagine. Data entry by filling in a virleo form. Easy error correction 
JUSt type over m1stakes. No cumbersome INPUT statements. no 

valutlble data scrollinq off the screen. 

Now fill in the bl,mks. SCRINPUT ass1gns al l data to BASIC variables 
which are processed normally by your program. It's that easy! 

SCRINPUT comt!s \1-llh u er tndnual of instruction~ e'<dmples and demo progrllms. 
fH•n the loan worksheet program and a ~ource of l1~tmg of the machine l.~nguage 
code are given. Try SCRINPUT. If you are diSSiltlsfled for ANY reason. retu rn it 
w11h1n I 0 days for a full refund 
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MODEL II with CP/M t 
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Product Info & 
License/Order 
Form. 
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{503) 4 76-1467 
840 N.W. 6th STREET, SUITE 3 
GRANTS PASS, OREGON 97526 

• Tn•demtuk Redto Shack, Dtv. Tsndy Corp. 

tProduct Dtgl/o~l Research, Inc. 



Is access1ble software a temptation to steal? 

Software 
Libraries: 
A Controversy 

A library, according to Webster's New 
Collegiate Dictionary, is "a collection 

of literary, musical, artistic or reference 
materials: it is also a collection resembling 
or suggesting a library (such as a library) 
of computer programs." Software llbrar· 
ies, however, are fairly new on the scene. 

According to Jeff Delray, Associate 
Publisher of Wayne Green, Inc .. there are 
two kinds of software libraries. The first 
Involves a group of software users getting 
together and contributing programs of 
their own devise Into a common pool of 
programs. The group composes a list of 
available programs and within the group 
one can borrow-essentially it is a soft· 
ware exchange. 

The second kind of software library is a 
commercial venture started by a private 
Individual or Individuals. The operator of 
the library buys, for example, two or three 
of every kind of program available on the 
market, and often Includes books on mi· 
crocomputers In the collection. 

After the library Is stocked with mate
rials, an ad Is placed In one of the com put· 
er publications advertising lending ser
vices. The lendee pays an annual member· 
ship fee and a smaller fee for each pr~ 
gram lent. The borrower Is then allowed to 
keep the program for a designated period 
of time, say one or two weeks. 

Existing Software LlbrariH 

How many of these libraries are there? 
How long have they been around? 

Much of this Information seems to be 

shrouded in mystery. I dug up three differ· 
ent operations: one which was located in 
Standish, Maine, had a post office box 
number and no phone: another which was 
located In Rockville, Maryland, had a 
phone that was only In operation one 
night a week for three hours: and another I 
contacted. 

Raymond Gabriel of Ohio is presently in 
the process of establishing a "home com
puter library division" as a part of his pres· 
en! company. Gabriel says that the devel· 
opment of this library was Inspired by the 
purchase of a TRS-80. After becoming 
familiar with It he " became fascinated by 
the prospects, especially for home use In 
the future." 

Presently, Gabriel's library has 25 mem· 
bers, over 100 software programs and 
about 30 books. Annual membership in 
the library is $20. New members have 30 
days to try the service. If they aren't satis· 
lied, the full membership fee Is returned. 
Rental charge is based on 20 to 25 percent 
of purchase price. 

Gabriel stresses that "software li· 
braries are no different than any other 
kind of library." Yet, there are some ~ 
pie in the industry who would vehemently 
disagree with him. There Is much opposi· 
lion to the development of software li· 
braries because of the problem of pr~ 
grams being duplicated, resulting in profit 
losses for both companies and authors. 
And thus far the issue of copyright laws 
protecting software has been a hazy 
one. 

Your local ltbrary mtght lend programs 
some day. 

The Copy Problem 

Why are software programs more sus· 
ceptible to being duped than books, for 
example? Delray says, "The difference 
between books and programs is that 
books are tedious to copy and usually the 
photocopying costs will run a bit of mon· 
ey, however to make a copy of a program 
is very simple and It doesn't cost much. In 
fact the temptation is huge, I can't lm· 
agine someone borrowing a program and 
not copying it ." 

Gabriel does admit that copying is a 
problem but feels that the benefits of such 
a service outweigh this negative aspect. 
Gabriel says thalli the legality of software 
libraries is going to be In question then the 
general library system should be in ques· 
tion. As a specific example, Gabriel raised 
the question of home video and whether it 
too, would be considered in violation of 
copyright laws. 

Gabriel feels that software libraries can 
help the business. He says, " We are pr~ 
viding a market for authors who might not 
normally sell many of their programs. For 
example, if we carry It and someone bor· 
rows it and likes it, chances are he'll go 
out and buy the program when he might 
not have before." Gabriel also says, " By 
providing this service we are creating a 
greater interest and thus are helping to 
create a market for programs." 

contlflu~s to pag~ 48 
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Library Controversy 
is not enough consistency of format. But 
what happens when they are? You can't 
encourage computer literacy without hav
Ing the software available." 

Another author and a trader of original 
software says, " I approve of libraries, but I 
disapprove of the pirating, and seriously 
- how can you stop It? It (software) is no 
longer a multi-thousand dollar Item. There 
are some good programs and there Is 
some real garbage; It's understandable 
that an Individual would like to know In ad
vance what he Is buying." 

Contlnu«J from~ 47 

Arguing Agelnat Software LlbrartM 
Harv Pennington, a software develop

er, feels that software libraries cheat 
authors. For example, he says, "You loan 
a guy a disk that costs $100 and he makes 
a copy . . . the guy that spent all that time 
developing it, the author, doesn't make a 
cent and the guy that Is running the library 
makes five or six dollars per program, de
pending on his fee." 

Not only are they doing authors a dis· 
service, but they are also hurting grow1h 
of the industry, In Pennington's opinion. 
"The author who Is losing money after 
spending hours developing programs Is 
going to say 'the hell with It, I can make 
·more money selling real estate.' " Baslcal· 
ly, Pennington, like many others, feels 
that the libraries "steal an author of his 
right to an Income." 

Ed Juge of Tandy has similar feelings, 
" If the people who are Involved In these II· 
brarles ever spent a couple of months de
veloping software and then tried to sell it 
to the public, they would have a different 
perspective. It's simply not a viable 
thing." Juge feels It's a matter of copy· 
right, but as he pointed out, " no one at 
this time knows what copyright Is. Per· 
haps copyright will take care of this situ· 
atlon. In effect the whole scheme Is a rip
off, library developers are knowingly or un
knowingly keeping an author from the 
benefits of his labors." 

Publisher, Wayne Green says, "The 
library concept In the mlcrofleld Is a 
destructive one.'' Green feels strongly 
about software developers being cheated. 
" Instant Software is prepared to Invest a 
good deal In suits to protect its authors.'' 

Discouraging CopylnQ 

Is there any way the Industry can dis
courage copying? 

PT Wolfe, manager of Instant Software, 
says that Instant Software prices Its soft
ware Inexpensively enough to discourage 
copying. For example, Wolfe says that for 
$7.95 It's worthwhile to purchase the 
whole package rather than acquire only a 
copy of the program at a comparable 
price. Juge says that his company, Tandy, 
uses the same approach, by pricing their 
software reasonably so that "the average 
person would be more likely to buy the 
whole package." 

Pennington has a different idea. 
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"Books never lose In court," he says, "ana 
that's what we will do, write books with 
the programs which can be typed In and 
debugged-and In the back of the book 
there will be, for example, a coupon to go 
to your local dealer and buy the disk If that 
Is preferred." When copying becomes less 
of a problem, the attitude toward software 
libraries may change. 

Advantages of Software LlbrartM 

There are some software authors who 
do see the advantages presented by soft· 
ware libraries. Author Dennis Kltsz 
believes access to Information Is essen· 
tlal. Kltsz says, "In fact, II It weren't lor 
program trading, the Industry wouldn't 
have grown as last as It has. More com
puters have been sold merely because of 
the availability of software programs." 

Kltsz believes that while the Industry is 
still In Its experimental stages, and there 
are only a handful of magazines doing re
views, It's unreasonable to expect a user 
to wait for the product to be reviewed. In 
most cases he'll just go to the club and 
see for himself. 

Kltsz thinks that libraries In general are 
a good thing and that they also are essen
tial. "Software programs are not yet avail· 
able (at the public library), because there 

Moral Questions 

The issue of whether software libraries 
should or shouldn 't exist raises a number 
of questions. By trying to stop these soft
ware libraries, is there an Injustice being 
done by preventing access of Informa
tion? Do these libraries encourage grow1h 
In the Industry by promoting availability, 
or are they hurting the industry by making 
it easy to steal? Exactly how much pro· 
tectlon can the new copyright law offer? 

Chief of Circulation at the Boston 
Public Library, Mr. O'Halloran reports that 
of the 800,000 books and materials 
(records and cassettes) that the general 
library circulates in a year, 1 '/• percent of 
the materials are never returned, roughly 
12,000 books, records and cassettes an
nually. O'Halloran summed up by saying, 
" There Is no library that Is getting back 
100 percent of what they are giving out.'' • 

By Pamela Petrakos 
80 Staff 

Software Copyright Law 
Late In 1974, Congress enacted a bill 

establishing the National Commls· 
slon on New Technological Uses of Copy
righted Works (CONTU). The commission 
conducted a three year study into the 
need lor including software in the current 
copyright laws. 

Six long years later, H.R. 6933, Incorpo
rating the recommendations set forth by 
CONTU In their final report, was finally In
troduced In March of this year. The bill 
was passed into law August 20th. 

Until this time, software copyright has 
been In and out of controversy and under 
numerous limitations and restrictions. It 
has been protected by the vagaries of judi· 
clal Interpretation and the whims of lndl· 
vidual state lawmakers, when It was pro
tected at all. 

House bill 6933 was Introduced by Rep. 
Kastenmeier of Wisconsin, and the Com
mittee on the Judiciary recommended 

that It be passed into law. Primarily ad· 
dressing the patent and trademark laws, It 
also amends Title 17 of the U.S. Code 
(USC) dealing with copyrights. The sec· 
lions of 17 USC directly affected by the bill 
are 101 and 117. 

Section 101 has been amended to In
clude a definition of computer programs, 
as "a set of statements or Instructions to 
be used directly or indirectly In a comput
er In order to bring about a certain result." 

Section 117, dealing with limitations In 
exclusive rights, has been amended to al
low the purchaser of a copy of a program 
to make another copy or adaptation of 
that program only If: 

• The new copy or adaptation Is made 
as " an essential step In the utilization of 
the computer program In conjunction with 
a machine and that it Is used In no other 
manner," or 
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Memory Expansion Module 
fOr TRS-80 ... • Three assembled and 

All you have 
to remember 
is t o plug it in 
Int roducing the MT 32. Our new. brilliantly 
designed Pnnter/Memory expanston module 
for the TRS-80 This unit will add 16K or 32K 
of dynamic RAM to your basic 16K machine. 
The module also conta1ns ctrcuttry to dnve 
Microtek's MT-80P dot matnx pnnter. or any 
other Centrontcs-compat tble prin ter 

No hardware modlf icat ton to your TRS-80 1s 
requtred. J ust plug into your bus connector 
and you are ready to go 

All Mtcrotek products are covered by a one 
year warranty. 

* TRS 80 1s a Reg1stercd Trademark of Tandy Corp. 

tested configura
tions are available: 

Without RAM 
(MT·32A 0 $119.50) 

Wtth 16K RAM 
(MT-328 @ $159.50) 

With 32K RAM 
(MT·32C if, $199.50) 

Available from Microtek 
or your nearest computer dealer. 

MICROTE~nc. .,.360 

9514 Chesapeake Dnve 
San Otego. CA 92123 
Te l (714) 278 0633 
Outside Calif cal l toll free: 800·854-1081 
TWX 910-335-1269 



Now Nil takes you inside the 
world's most popular microcomputer 

to train you at home as the 
new breed Of computer specialist! 

NRJ teams up with Radio 8ruu:k 
to teath you how to use, 

program and service 
microcomputers .. . make you 

the complete technician. 
It's no longer enough to be just a 

programmer or a technician. With micro
computers moving into the fabric of our 
lives (over200,000 of the TRS-80lll alone 
have been sold), interdisciplinary skills 
are demanded. And Rl can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer: 

lam At Home 
in Your Spare Time 

With NRJ training, the program
mer gains practical knowledge of hard
ware, enabling him to design simpl~r, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily 

Only NRJ gives you both kinds of 
training with the convenience of home 
study 'o classroom pressures, no night 
school, no gasoline wasted. You Jearn at 
your convenience, at your own pace. Yet 
you're always backed by the RJ staff and 

'lhlinlDi lDdadeS 'BS·80 COIIlpllter, lftDiistorize4 
volt-ohm meter, dlllul frequency coanter, 
a.nd tbe NIU Dlswvery Lab wttb bundmls of tests 
a.nd uperlmeots. 

('ll!S-80 IS I cndi'Jiwt o( the lbdJo Shack division o( ~ Corp ) 
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your instructo~ a.r~wering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is han<is-{)n training, 
with practical experiments and demon
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
... watch how circuits interact ... interface 
with other systems ... gain a real insight 
into its nature. 

You also build test instruments and 

Send for Free Catalog ••. 
No Salesman Wlll Call 

Get all the details on this exciting 
course in NRJ's free, 100-page catalog. It 
shows all equipmen~ lesson outlines, and 
facts on other electroni~ courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electroni~. and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer 
If coupon has been used, write to NRJ 
Schools, 3939 WISCOnsin Ave., Washington, 
D.C. 20016. 

the, RJ ~iscovery60Lab, r-~-~--: ~---
per.ormmg over McGraw-HiU Continuing 
separate experiments Education een~er 
in the process You IIIJ i J ' 3939 'Miconsin A'-enue 

I how . C':" l. lrashlngson, 0 c. 20016 
earn your •n ~ NO SAUSMAN 1fiU. c.w. 
trouble-shooting I. • Please check b one ~catalog only 

All career countS 
approved under Gl Bill 
0 Check lor dNIIs 

tools work, and gam· o Compuler Electronics Including o Digital Electronics • Elearonic 
Microoompulm 'll!cbnology • Basic Elec:lroob 

~ un~rstand- o lV/Audlo 'Ideo S)~tems Servicing o SmaU Engme Repair 
mg Of the informa- 0 Complcte Communications Electronics 0 Electrical Appliance Servicing 
tiOn they give you. wllh CB • FCC Ucenses • Alrtraft, 0 Automotlve Mechanlcs 

Both . . MobUe, Marine Elearonics 0 •. • Air Coodi'""'"'• rrucrocomputer 0 CB ........ . ~-"-·-· ,.,.o --... 
• "!"~iUOQ VoiWX 0 Air Conditioning.~ & 

and equq>ment co.me He:lllng lncluding SoLar~ 
as part of your tram
ing for you to use 
and keep. 

Narnt 

C.I)'/ SUtt/Zip 
o\Cmdlttd by the olcmdilln& Commission ollhe NllllOn>J Home Sludy Coundl 179-11 0 
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Standards Become Important for Networks 

Standardization. Efforts at it are all 
around us. The newscasters, chatter

ing on the tube obediently speak a mid· 
western normal dialect of American 
English. No "ayups" or "y'alls" will be 
heard from their well-groomed ranks. 

And now, the computer Industry Is strug
gling to develop Its own set of standards 
with regard to Information transfer and 
access, In an effort to facilitate the Inter· 
connection of machines of different man
ufacture. 

The thorny problem ol system stan· 
dardlzatlon has been around for some 
time. Its solution has lately become criti
cal because of the Increasing role being 
played by machines In 20th century life. 
And whether or not you are In favor of ma
chines consorting with each other, the 
fact remains that the power of machines 
Is greatly enhanced once they can be con
nected. 

An example: Bureaucracies (especially 
In government) are great fans of comput
ers since they feel responsible for a con
siderable amount of data. Unfortunately, 
variations In equipment and software 
make It almost Impossible for the Federal 
Government's machines to talk with the 
state governments', for states' machines 
to communicate with the citys' and for 
city governments' to Interface with either. 

Ethernet and National Standards 
Recently, government and Industry 

groups have been working on the pro~ 
lema of standardization In an effort to 
hammer out some acceptable design 
norms. Working primarily through the 
1 EEE (Institute of Electrical and Electronic 
Engineers), an Industry group composed 
of Xerox, Digital Equipment Corp., and In
tel has developed Ethernet. Ethernet Is a 
system for local network Interconnection. 
It specifies design criteria as well as other 
aspects of network operation. 

On the federal side, the National Bu
reau of Standards Committee on Comput
er Science and Technology has been 
working on projects like FIPS. FIPS, or 

Scanned by Ira Goldklang - www.lrs-80.com 

Federal Information Processing Stan
dards, has basically the same goal as the 
IEEE's Ethernet-establlshlng standards 
for computer use that will facilitate the in
terconnection of devices. Devices as di
verse as microprocessors and main· 
frames are Involved In the Federal Govern· 
ment's standardization program. 

Harry White, Chief of the Standards Ad· 
ministration Office of the Institute of 
Computer Science and Technology within 
the National Bureau of Standards, feels 
that eventually all systems, small and 
large, will have Interconnect capability. 
His group has been working with the IEEE 
and others on the standards necessary to 
make this possible. 

Standards Effect Netwofttlng 
In Mr. White's opinion, the standardiza

tion efforts are "going well," and Industry 
cooperation Is assured. "If vendors want 
to do business with the government, they 
must conform to our established stan
dards for hardware and software. In es
sence, our clout Is economic since the 
government represents such a large seg
ment of these people's marketplace." 
With Industry cooperation expected, the 
road to universal standards may be a 
smooth one. 

When queried about the Impact of his 
standardization efforts on small system 
users like TRS-80 owners, White Indicated 
that the time when 80 owners will have the 
ability to Interconnect with mainframes Is 
not far off. "For the near term, the 5-100 
bus structure will be central to our micro
computer standardization efforts." 

White also Indicated that the CP/M op
erating system appears to be the most 
practical for the vast majority of applica
tions and Is compatible with operating 
systems of much larger machines. CP/M 
and an 5-100 bus structure are options 
that are currently available to 80 owners. 

One word of warning White provided r• 
lated to the configuration of 5-100 struc
tures. "Users must be firm when It comes 
to dealing with vendors," he said. "They 

must be sure that the 5-100 bus they end 
up with Is the standard version. Right now 
'there are several versions In use and some 
confusion exists as to what a definitive 
5-100 structure really Is." 

Gerald Clancy, chairman of the IEEE's 
Local Area Network Standards Commit· 
tee, Indicated that his group Is not really 
concerned with the small system user yet. 
Instead, the focus of the IEEE's efforts 
has been on establishing standards relat· 
lng to local networks Interconnected by 
coaxial highways. Several large office 
buildings within the same city, each con
taining many terminal and mainframes, Is 
an example of this type of network. 

Clancy's group has developed a three 
part program covering Protocalls, Inter· 
faces and modems/transceivers and feels 
that they have completed 95 percent of 
their work on establishing standards. He 
Is confident that all remaining obstacles 
will have been overcome and the commit· 
tee's work completed before the first of 
the year. For the time being, It appears as 
If the IEEE activities will have little effect 
on the day to day computing reality of 80 
owners. 

X-21 not AS-232 
In Clancy's view, " Networks consisting 

of machines located In the home will not 
be a reality until cable TV services ~ 
come widespread." Until that time, Clancy 
feels that most small system users will r• 
main Isolated from mainframe Intercon
nections. When they are connected, 
"X-21, not R5-232 Is likely to become the 
standard structure In modem Interfacing 
for small machines," he predicts. 

The Importance of on going standard· 
lzatlon efforts does not lie in their lmmedl· 
acy, however. What today's standardiza
tion efforts bode tor the future Is of Impor
tance. The era of Instant Interconnect Is 
not yet a reality but the simple tact that 
government and Industry professionals 
perceive a need for standardization Indi
cates that the role of the machine in our 
lives will, Inexorably, expand.• 
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Spinning Facts about Disks 
So you have finally come to a point in 

your computing affair when you're 
bored with cassettes. You've known all 
along that cassettes are slow, serial and 
unreliable, and now you've gone beyond 
their limitations with your own abilities. 
So what do you do? 

You read. Information can be hard to 
come by though, and if you're wondering 
what exactly disks are, how they work, 
and if they are really worth all that money, 
you may find some answers here. 

Disks come in various sizes and are 
available in both hard and soft varieties. 
The soft type are called floppies and are 
constructed of mylar which has been 
coated with a magnetic oxide. Soft disks 
used on Radio Shack and other small 
computers are either eight or 5 114 inches 
in diameter. The 51/4 Inch disks are called 
mini floppies and cost about $2 each. 

One mini floppy disk Ia capable of stor· 
ing 83K bytes of data. Floppy disks are en· 
closed in a protective, paper dust jacket 
and spin within their jackets when operat· 
ing. The inside of the jacket is coated with 
a dry lubricant and disk cleaning agent 
that keeps the disk surface clean and 
smooth. 

DIMAccen 
Access to the disk is gained through 

four openings (Illustrated In Fig. 1) In the 
disk jacket. The largest, In the center of 
the disk, accepts the friction drive mecha· 
nlsm when the disk drive door Is closed. 
The oval opening provides the read/write 
head In the disk drive with access to the 
disk surface. 

The notch In the upper edge of the dust 
jacket is the write protect notch. When 
this notch Is not obstructed, Information 

Fig. 1 
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may be placed on the disk. When It Is ob
structed, no write operations may be per· 
formed on the disk. The disk Is said to be 
" write protected" If this Is the case, and 
this safety mechanism Is Intended to en· 
sure that no data will be Inadvertently writ· 
ten over. 

The smallest opening on the disk jacket 
is the sector index hole. A photoelectric 
sensor in the drive mechanism senses the 
location of this hole and orients the disk 
controller to sector zero. The beginning of 
all the tracks of the disk coincide with the 
location of this hole. The TR5-80 system 
employs soft sectored disks. That means 
that the beginning of only one sector is 
physically marked by a hole. All other sec· 
tor boundaries are marked magnetically. 

When new, disks are blank on both 
sides and before they can be used they 
must be formatted. Formatting a disk dl· 
vides the disk surface In an orderly fash· 
ion and a formatting routine to do this is 
usually included as a utility in the DOS 
(disk operation system) software. 

Dtsk Sectors and Tracks 

A Radio Shack TRSDOS formatted disk 
is divided into 10 pie shaped wedges, 
called sectors. In addition, 35 concentric 
circles called tracks are overlaid on the 
disks sectors (See Fig. 2). Data Is mag nell· 
cally placed along the tracks and through· 
out the sectors. Track numbering starts at 
0 on the outer edge of the disk and pro
ceeds inward. Each of the disk tracks can 
thus occupy several sectors. 

A sector is capable of storing 256 bytes 
and since track length decreases toward 
the inside of the disk, packing is more 
dense on inner tracks than on outer 
tracks. A disk directory file (list of disk 
contents) normally occupies track 17 and 
information encoded here tells the disk 
controller chip in the drive unit where to 
find specific f lies on the disk. 

The disk drive mechanism provides the 
logic and locomotion for the read/write 
head In Its travels across the disk surface. 
The disk controller chip calls the shots 
and the drive motor must spin the disk up 
to 300 RPM before any read/write opera
tions can take place. A highly accurate 
stepping motor in the drive unit steps the 
head from track to track across the sur
face of the spinning disk. 

WNrandTNr 
If you think this life style is rather stren· 

uous for the flimsy floppy, you're right. 

Disks are tough customers though, and 
have a rated life of five years of actual use, 
or 2,500,000 passes per track (approxi· 
mately 110 hours). As disks age, it is com· 
mon to encounter problems with the 
densely packed ·inner tracks. Frequent 
read/Write errors on inner tracks are in· 
dicative of a worn disk. 

Disks are also susceptible to other 
forms of trauma. Dirty environments foul 
them up. By dirty I don't necessarily mean 
the bondo room at the local body shop. A 
smoke filled office or seedy basement lab
oratory can be enough to give disks fits. 
Disks prefer being comfortable too: While 
they will operate over a wide range of tem
peratures, disk 1!0 (Input/output) errors 
become more frequent as temperature 
variations increa!;e. In spite of all their 
frailties, dis!ts are remarkably rugged and 
take abuse as well as the next peripheral. 

The Price Tag 

Now, what about cost? Disk system 
prices vary widely, but a figure of about 
S450 per drive is average. Since two drives 
are better than one (and in most cases 
necessary), we are looking at a $900 in· 
vestment in an $800 computer. Add to th is 
the price of an expansion interface (if you 
don't already have one), plus the cost of 
operating system software and we are 
talking big bucks. 

Is it worth It? Well, I guess that depends 
on two things: how much money you've 
got deflating in the neighborhood Savings 
and Loan, and what type of applications 
you expect your system to serve. • 

Fig. 2 

By Chris Brown 
80 Staff 



Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DA"~ INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 

The biggest challenge 
for any multi-user system 
is co-ordinating req 
from several 
to change t 
at the 

(THEN COMPARE.) OASIS IS AVAILABLE FOR 
SYSTEMS Altos Compucorp '-«>menl<Oo . .-
Della Producls Group 
M1crosystems 

Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the 
Password 

ry 
been 

~~"'n , when and 

Index llntersvstems ,;_.,,...,.;c!'!..._ .. , 
SD Systems T 

memory is needed. Even Grapn.c Ve<"'!l8111• 

if you have more than 64K, coNT K,~ffifi:l'3"~'1J 
your pay-off is cost savina.~~oe" Te 

and more efficient use 
of all the 

Price 
with Manual 

~·-~r ~-··y"'upports 1 
nals 1 

ttle as 
..__.'""· Or. with 

itching, as much 
784K. 

OPEJIIA liNG SYST£M 
l~l"d ... 

E-X( llnQtAQt. 
f e Mi"-JJQI~t 
U$tr A<:COU!', 09 
Oft<w ct Or•vt•s 
Ptonl SDOCitr 
c • .,.,,~ r ... , 
Ed•IOr ~l C ) 
SINGLE-USER 
MULTI-USER 

BASIC COMPI LER/ 
IN T lEAP A El EA/ DE 8 UO Q EA 

RE-ENTRANT BASIC 
COM P ll£~/1 H T£APR ETER/ 
DEBUGGER 

Multi-Tasking lets each 
1 

onnoPMENT PAcKAGE 

M•th••l Only 

51 SO 
3!>0 

100 

150 

$11 so 
17 so 

1S 00 

1~ 00 

user run more than one ,. "'•oe 'Eo-;'/:' f 

job at the same time. :- o.-•_011
_

0
_ •• _, ----t--'-so-+_ 2

_
10
_ 

.... ,....,JIIrlr how long. And there's our BASIC - I mMo~~g~tssoR 
a compiler, interpreter and 1-o-,A-a-No_s_T,-c-&---+---+---

IS IS 00 

can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking wi ll deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essencB of system security. 

Pros insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

debugger all in one. 1 c~~~~~~y'?~.~nums 
An OASIS exclusive. 1 ~~~~;.~.~.l·F~?~·o• 

Still more: Editor; Hard 1 ~~o,:~~ .~~:; r ... 
& Floppy Disk Support; •--·-· --··---t--

1

-

0

-t--
1

-

00
-

Ke ed ISAM . Direct & I ~~~:_.u;~cArooNs 

100 1~00 eguential Files; Mail-Box; I 
Scheduler; Spooler; •-------+---+---
all from OASIS. 

Our documentation is 
SOD 
8!>0 

6000 
6000 

recognized as some of the .-------+-~t---
best, most extensive, in the 1 ______ ---J.----'~-
industry. And , of course, 1 
there's plenty of I Order OASIS from 

application software. 1 Phase One System~, Inc .. 
Put it all together and it's 7700 Edgewater Dnve, Su1te 830 

Oakland, CA 94621 
easy to see why the real Te•eonone ••s> 562-soas 
pros like OASIS. Join them. lwx 910-366-7139 

Send your order today. ~~~EET {NO sox=) ___ _ 
CITY _________ _ 
STATE ____ ZIP ___ _ 

AMOUNT$ __ _ 
Attacn sys!em descr ot•on 

add S3 for s"•PP•ng 
Ca .torn a res dents add sa es tax) 

0 Check enclosed C VISA 
0 UPS C 0 D 0 Mastercharge 
Card Number ______ _ 
Exp1ratton Date _____ _ 
Signature _______ _ 

MAKES MICROS RUN LIKE MINIS 



Combine accurate fllflltt characteristics with the best In •nlmatlon ,._,.cs 
llltd you'll lutve Subi.OOIC's 

T80·FS1 Flight Simulator 
fortheTRS•80 

SublOGIC's T80-FS 1 is the smooth, realistic 
simulator that gives you a real·time, 3·0, 
out-ot·the-<:ockplt view of night. 

Thanks to tnt animation and eccurate repre
sentation of night, the non1)11ot can now learn 
betic night control , including take-offs and 
landings! And experienced pilots will recog· 
nize how thoroughly they can explore the 
aircraft's characteristics. 

Once you've KQUired night proficiency, 
you ~n engage in the exciting British Ace 
3·0 Aerial S.ttle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 

Special Features: 
• 3 frame-per·aecond nicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
• Radio Shack TRS·80, Level 1 or 2 
•16Kmemory 
• Nothing else! 

Computer and aviation experts call the 
T80-FS 1 a marvel of modern technology. 
You'll simply call it f11ntastlc! 

See your dealer Of order direct. For 
direct order, include $1.25 and specify 
UPS or first claaa mall. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

®M[Q)LOGIC 
.-150 

Distribution Corp. 
Box V, Savoy, IL 61674 
(217) 359-8482 

BIG SYSTEM SOFTW ARE(tn1) 
Excltln8 new software lor the TR8-80(tm) from BSS(tm) 

TDIICMD fl DDI/CMD 8MART(Mt) TERMINAL prepa•a. 

DDIICMD 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
en ... 

TDIICMD RATUilU 
+ UPLOAD AND DOWNLOAD TO TAPE 

UPLOAD AND DOWNLOAD TO DI8Jt 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ ...... 

MUnl ... tlal 
U/L .... 
lull1taelo leanne 
laUd .. leatane 
ke,.lteard uuz Mlect 
ALL A8CII oentrol char. 
aatol .. 
1•neral atllltJ' lti'Oira•• 
tne aaEAJt, ESCa.-, ra1t oat 

CllEUY8/CMD create .,.ate• tapoe fro• cllak eo•• and Ill• = 11 •• 95 
PUaOEICMD oleana~t that cUak "'114-95 
TARCOPTICMD...,. .,.ate• hltOI • U0.95 
DDIICMD eo•.-tl1tle with NewdM and New.._... fro• APPAilAT, TUD08 fro• TandJ' Corp. a•d 
Doeltlu S.J. fro• Mlen.4Jiate•a. 

Doca•entatlon oa .. ,. ~tNPa• M.M wiD ft'Ocllt teward parch .... 
81END Checlu or Mo•q Order tot .-377 

BIG SYSTDf SOFTWARE(tmJ 
POBOX 405 
PRASBR, MICHIGAN 41026 
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Software Syndicate Scheme 

I JG, Inc., Upland, CA, Is putting a novel 
marketing plan Into effect: For the first 

time, major and minor software manufac
turers will join In a syndicate with a na
tionwide circuit of software stores. The 
plan, targeted for January 1, 1981, Is the 
first to solidify a national distributorship 
for competing lines of software. IJG's 
Harv Pennington Is coordinating the 
scheme. 

According to one source at IJG and an
other representative In the software in
dustry, IJG Is reputed to have signed 
Michael Shrayer Software, Palm Springs, 
CA, makers of The Electric Pencil; Scott 
Adams of Adventure International, Long
wood, FL; Meta Technologies, Euclid, OH; 
Apparat, Denver, CO; Racet Computers, 
Orange, CA; and Remsoft, also of Euclid. 
Other contracts are being negotiated. 

According to sources, IJG's plan will 
put a custom mix of software from any 
number of manufacturers Into a software 
outlet for as little as10 percent of Its retail 
value. A minimum order of $1,000 will rep
resent $10,000 of software at the sug
gested retail price. 

A conservative estimate Involves only 
100 outlets, each Investing a minimum of 
$1 ,000. If they are able to turn merchan
dise three times In the first year, It will 
mean a potential $3 million In sales for r• 
tellers. How much of this or any other fig
ure Is profit to the dealer or to IJG remains 
unknown. 

When queried, Jeff DeTray, assistant 
publisher at Wayne Green, Inc., expressed 
some doubt as to whether a software 
store could turn $10,000 In stock In a year, 
let alone four months. Others In the Indus
try share his view. 

in which a national manufacturer will 
share the cost of local advertising. 

The Computer Services Division of IJG 
has for several months been promoting 
software packages available at a number 
of "Authorized IJG Dealers." Such adver· 
tlslng has appeared In 80 Mlcrocomputing 
where, In October, IJG's two-page spread 
Included a page devoted to Westech Cor
poration's Small Business Inventory Sys
tem and the listed 12 dealer outlets, in
cluding mail order houses, where the pro
gram Is available. 

The plan remains tentative. Several 
unanswered questions Include dealer dis
counts, control of such a syndicate of 
manufacturers and the nearly hosti le 
competitiveness among some manufac
turers.• 

By Michael Comendul 
80 Staff 

Say Hello to 80 

If there Is a major microcomputer show 
In your area, be sure to stop by the 80 
booth to say hello and to enter our free 
drawing. We're collecting names, and on 
July <4, 1981, we'll select one of them to 
win a Level II TRS.ao. 

At every show, we award $100 worth of 
Instant Software programs to a visitor. 
The winner from last August's Personal 
Computing '80 Show was Jon Wolfe of 
Clay1on, NJ. • 

Appeals Court Rules 
on Data Cash vs JS&A 

In Chicago, IL, the U.S. Court of Appeals 
for the Seventh Circuit upheld the deci

sion of a lower court In the suit Data Cash 
had filed against JS&A Group, Inc. While 
the September decision of the Appeals 
Court agrees that JS&A had not violated a 
Data Cash copyright, It overturned the 
reasoning behind the ruling. 

Data Cash programmed ROM for a com
puter chess game which they market
ed. They fi led the suit In 1979, arguing that 
JS&A used the same ROM to market a 
computer chess game at a lower price. 

In the earlier decision of the U.S. Dis
trict Court, Judge Joel M. Flaum Indicated 
that copyright did not apply because the 
ROM was a machine part. However, there
cent decision by the three judges on the 
Court of Appeals clearly extends copy
right protection to ROM programming. 

Under the laws In effect at the time of 
JS&A's actions, the appeals court ru led, 
Data Cash should have carried a notice on 
the ROM to warn others that It was copy
righted. 

The case will go back to the district 
court for a judgement on the portion of the 
suit dealing with unfair competition. • 

Help Wanted 

Programmers and techn icians are 
needed for 80 Mlcrocomputlng and for 
Instant Software. Write to 80 Mlcrocom
puting, Peterborough, NH 03.458.• 

Cornerstone Ia Capital 
Software Copyright Law 

The key to this software conglomera
tion Is capital. The cornerstone to the IJG 
plan Is Its ability to pay manufacturers up 
front for their software at a standard dis
tributor discount. 

For Its part, IJG guarantees the software 
to the dealer. A marketing package which 
maintains each manufacturers identity, 
but carries the IJG distribution logo In the 
bottom corner Is being designed. 

IJG will furthef guarantee Its software 
mix to the retailer; In the event that It Is un
salable, a dealer may return It to IJG. 

The marketing plan further sets the 
stage for national ad campaigns from 
manufacturers In support of dealer sales. 
It provides for a coming of age In software 
advertising that Includes co-op advertising 

Continueo from tHge 48 

•It Is used only for archival purposes 
and destroyed If continued possession of 
the copy or adaptation becomes Illegal or 
inequitable. 

As amended, Section 117 goes on to 
state that exact copies of programs can 
be INsed, aold or otherwise transferred 
"only as part of the lease, sale, or other 
transfer of all rights In the program." 
Adaptations can be transferred only with 
the copyright owner's authorization. 

This is a large change In the law. This 
section previously put limitations on the 
author of the software, rather than the 
owner of a copy of lt. As the old law stood, 

owners of copyright had no rights, except 
those a court might grant In an action 
brought under Title 17. 

Since the copyright laws did not In
clude, or even clearly exclude, software as 
a protected work of authorship, authors 
had to look to very general laws (often 
state laws) for protection. Their other 
choice was to face a fight over the legal in
terpretation of "work of authorship." 

Title 17, as amended, now ciNrly and 
fully protects computer programs under 
all of Its sections. This will not destroy any 
protection an author may have under Indi
vidual state laws. • 

By Debra Marshall 
80 Staff 
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NEW PRODUCTS 

Programmable VIdeo Game 

The Maco Micro Module (M3), Is a pro
grammable video game. 

Hand controls connect to two eight-bit 
Input ports to provide 72 combinations of 
forward, back, left, right, pull up, push 
down, twist right and twist left. An audio 
generator with a hardware toggle may be 
used to produce end-of-cassette loads, 
audio prompts, music and game sounds. 
An accurate real time clock or timer with 
continuous display may be implemented 
with the 1/10 second Interrupt generator 
without tying up the processor. 

Comput-A-Sketch, Micro Organ, Brick
yard, and Real Time Clock are Included on 
tape. 

The Interface, two hand controls, ex
pansion cable, Instruction manual and 
cassette sell for$129.95 from Maco Manu
facturing, 1383 Airways Blvd., Memphis, 
TN 38114. 

Reader Service ...-336 

Tax Help for 80 Owners 

Tax/Saver, an Interactive Income tax 
program will be Introduced In mid-January 
1981 by Mlcromatlc. 

This new tax package helps the taxpay-

er prepare the return In the logical order 
used by professionals and according to 
the latest tax rules. 

If there Is more than one way of doing 
the return, Tax/Saver allows the user to 
compare and choose the best result. Tax/ 
Saver compares Itemized deductions to 
national averages, automatically com
putes certain limitations (on medical 
deductions and contributions) handles 
community property, checks for excess 
FICA and helps determine deductions for 
dependents. It completes long and short 
tax forms and Is tax deductible. 

Tax/Saver Is written for TR5-80 16K, 
Level II. Cassettes cost $65. Four disk· 
ettes for 32K TRS-808 with two disk drives 
cost $80, from Mlcromatlc Programming 
Co., P.O. Box 158, Georgetown, CT 06829. 

Reader Service ...-332 

Updated IBM 
Typewriter Interface 

The 50180 Interface for connecting a 
TR5-80 to an IBM Electronic typewriter 
Model 50, 60 or 75 has been Improved, ac
cording to Medlamlx. It now gets feed
back from the typewriter. The driver pro
gram that supports this Interface uses the 
feedback to control timing. Benefits In
clude faster typing speed and more con-

The Mlcromatlc 80 
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trol over the typewriter's automatic func· 
lions. The 50/80 Interface Is available for 
the TR5-80 Models I, II, and Ill. 

Mediamlx has Introduced another ver
sion called the 50180 Interface Plus that 
uses an EPROM. This eliminates the need 
to load a software driver program and 
saves RAM space. The EPROM Includes 
Medlamix's IN MOD 3 program which pro
vides upper/lowercase driver, blinking cur· 
sor, repeat keys, typewriter-style key· 
board and user-definable Input length. 
The 50180 Interface Plus worl<s with the 
TR5-80 Model I only. 

The MX80 Firmware Interface for the 
Modell, also from Medlamlx, Is similar to 
the EPROM decoder In the 50180 Interface 
Plus. The MX80 uses the reserved 2K of 
lower memory In the TR5-80 keyboard. 

No prices were released. For more Infor
mation contact Medlamlx, P.O. Box 8775, 
Universal City, CA 91608. 

Reader Service ...-330 

Swim Meets with TRS-80 

Three Sports programs from Misc. Inc. 
deal with sett ing up and scoring swim 
meets. While timing computers have been 
used in the past, these programs permit 
the use of the TR5-80 In t iming swim 
meets. 

Misc. Inc. claims that SM3.1 can reduce 
the time of seeding and printing the heat 
sheet for a large swim meet by 40 to 70 
percent. 

Most of the programs require a Level II 
16K and a line printer; some programs re
Quire 32K and disk. The swim meet pro
grams range from $50 for cassette to S 100 
for an Interactive disk program from Misc. 
Inc., 1530 Butternut Circle, Gastonia, NC 
26052. 

Reader Service ...-338 

8000 Not 800 Baud 

In September 10 publlaheclan en~t of Per· 
aonel Micro Comput .... lnc: a IIIQII apeec1 CUMtte 
1..-Featloed. II ... Incorrectly printed I !let F .. t. 
loed loedtlt~PM 111100 beud. The to.der ec:tually op
eretn 11 8.000 beud. 0u< apologieS for tile mlaprlnt. 



If you 
just bought 

another 
printer, 
boy are 

yougonna 
be sorry. 

The Epson MX-80. It's not just another worked
over rehash of last year's model. It's our top-of
the-line 80-column printer. It' s new. From the 
ground up . And it's the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don't take our word for it, though . Compare. 
There simply isn 't a better value in an 80-column 
printer. Period. 

But here's the fact that's going to stand the 
printer world on its ear. The MX-80 sports the 
world's first disposable print head. After it's 
printed about 50 million characters , you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at
tached to the end of your arm. 

Now that's revolutionary, 
but that's only the beginning. 
The MX-80 also prints bidirec
tionally at 80 CPS with a logi
cal seeking function to mini
mize print head travel time 

Tht world's first disposable print 
htad. It has a lift expectancy of over 50 
million characters , yet it's so simple, 
you can change it with Olt t hand. And it 
costs lt'Ss than- repeat tm than - S30. 

• 
and maximize throughput. It prints 96 ASCII, 
64 graphic and eight international characters in 
a tack-sharp 9x9 matrix. And it provides a user
defined choice of 40, 80, 66 or 132 columns and 
multiple type fonts . 

We spent three long years developing the 
MX-80 as the firs t of a revolutionary series of 
Epson MX Printers. We employed the most ad
vanced automatic assembly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive. It 's a printer that 
could only come from the world's largest man
ufacturer of print mechanisms: Epson. 

If it sounds like we're proud of the MX-80, we 
are. Not only does it do things 

=:::::::;: some of the world's most ex
;::::= pensive printers can' t do, it'll 

do them for you for less than 
$650. That's right. Under$650. 

And if that isn' t revolution
ary, we don' t know what is. 

.... -
EPSON 
EPSOf\J AMERICA, INC. 

23844 Hawthorn~ Boulevard, To rrance, C.1lifomia 90505. Telephone (213) 378·2220 
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ftiW PIIODUCTS 

AI«Jiamlx 50180 lnterla~. 

IBM Selectric Printer 

The Mlcromatlc 80 from the Mlcromatlc 
Corp. Is a printer and Interface designed 
for the TRS-80 and other small computers. 
The printer Is a reconditioned IBM Selec
tric combined with a TTL-based Interface. 

The printer, according to Mlcromatlc, 
has a speed of eight to nine characters per 
second and connects to the keyboard In
terface port or to the TRS-80's expansion 
Interface. 

Mlcromatlc eo contains all code conver
sions and timing software and Is warrant· 
ed for 90 days. The Micromelic eo costs 
$795 and Is available from the Mlcromatlc 
Corp., 5147 West 85th St., Indianapolis, IN 
46278. 

Reader Service .,...325 

TRS.80 Interface Accessory 

E&L Instruments' IF-100 TRS-80 Inter
face accessory provides buffered 110 con
nections for control, monitoring and test
Ing of external devices and deYelopment 
and testing of 110 devices. 

The IF-100 plugs directly Into the 
TRS-aO bus, enabling any TRS-aO Incor
porating Level II software to be used for 
practical applications. 

The IF-100 contains a built-in power 
supply to avoid loading down the TRS-80, 
supplies on-board logic probe, device and 
memory decoding, bus buffer, control sig
nal buffering and solderless breadboard
Ing facilities for quick Interface and con
trol circuitry assembly. 

Ill • 80 Al/crocomputlng, Nowm~r 1980 

The IF-100 Is priced at S1eo In kit form or 
$245 fully assembled and tested. The 
TRS-aO Interconnect cable Is priced at 
$25. The cable Is extra. For Information, 
contact E&L Instruments, Inc., 81 First St., 
Derby, CT 06418. 

Reader Service .,... 335 

Programs 
Manage Radio Stations 

The Electric Log and the Electric Bill 
from The Management perform computer 
traffic and billing for radio stations on the 
TRS-aO Modell. 

The Electric Log stores up to 500 spot 
order8 and automatically generates daily 
program logs. Orders may be displayed, 
changed, deleted or updated at any time. 

The Electric Bill stores up to 500 ac
counts and provides direct access to cur· 
rent status of ail accounts. It automati· 
cally updates each customer account 
after entry. 

Prices for the programs were not re
leased. For further Information, contact 
The Management, Box 111, Aledo, TX 
76008. 

Reader Service .,... 340 

Basic Link Facility 

The Utility Package for the TRS-80 
Model II from Racet Computes provides 
the user with eight new DOS commands. 

XHIT, XGAT, XCOPY and SZAP recover 
data from bad diskettes. XCOPY provides 
multiple-file copies, 1/0 and directory error 
recovery modes and absolute sector 
mode. SZAP can be used to examine or 
change a sector on a diskette. DCS con· 
solidates directories from multiple disk· 
ettes Into a single display or listing. 
DISKID changes the name of a diskette. 
XCREATE creates a file. The Utility Pack· 
age costs $150. 

Also from Racet Is a BASIC Link Facility 
(BLINK) for the Model I or II. It allows the 
user to run one BASIC program, and then 
transfer with one command to another 
BASIC program without losing variables 
In memory. The Model 1 version lor 32K 
(one drive) costs $25, and the Model II ver· 
sion costs $50. 

Both are included In the new software 
catalog from Racet Computes, 702 Palm· 
dale, Orange, CA 92665. 

Reader Service .... 345 

Earth Science Programs 

The Earth Science Series from TYC 
Software contains 12 Independent educa· 
lienal programs covering a junior or 
senior high school earth science curricu· 
lum. Topics covered are: latitude and 
longitude, gradient, heat energy lost and 
gained, basic chemistry, steam erosion, 
water budget, seismic waves, earth his
tory, seasons, meteorology, and percent 
error. 

An accompanying lab aid program in
cludes 20 of the most common formulas 

E&L's IF·100 Interface Accessory 

Scanned by Ira Goldklang - www.lrs-80 com 



41>3!1"-"~ 
..... 1!19 

~.C.W.....91.'0'l 
QIJI--

And 1M l>.ot price you con In this _ ,,. on a box al 10, Verl>atim n . Inch 
Floppleo and oubtract $ .50. THA rs OUR PRICE- We l"'lude the ohippi"1iJ (pt.aoe 
figure the competitor'• ohlpplng and handling chorg•• In your computation). • 
Compare our prices on other ~ulpmenl ; 1f we're not the l.ast expensive, give us 
a coli. II you don't •••II. glv• uo o co li. WE HAVE LOTS OF STUFF II 

THIS MONTHS SPlC'IALS 

SPECIAL,, 
If you purcha•• the "TRS-10 DISI< 
AND OTHER MYSTERIES" look for 
1M regular price al ...... .. $22.50 
you con buy 10 VfltiA TIM OISKET • 
TES AND a plottic library case 
lor .................... , .. $22.00 

TOTAL $44.50 

SPECIAL n 
If you purchase A'PAIAT 
NEWDOS/10 lor the regular p<o<e 
al ...................... SI.c<I.OO 
we will give you o box of VERlA TIM 
DISI<ETTES AND o plootk library 
case .............••....•.... FREE 

TOTAL $149.00 

SPECIAL •2 
II yo.u purchooe APPARAT 
NEWDOS+ lor 1M r-vulor ptke 
ol . .... .. ............ $99.95 
you con buy 10 VEllA TIM OISKET· 
TES AND o plootk library caoe 
lor ......................... 5.00 

TOTAL $104.95 

SPECIAL .4 
M you purchase the MICIIOSOf'T 
IASIC COMPILER lor 1M REDUCED 
PRICE al .. .. .. .. . $190.00 
we wlllglve you o box al VERlA TIM 

~~.~~s . ~~~ .. ~ . ~~~~t.·~ .. ".b;;a 
TOTAL I 90.00 

N1CI LIST 

•lenk Dloltett .. 
v.,-botim 5 '~. · 
Veri>atim a· 
Veri>atlm a· Double Denolty 

Alti 
P..-com SeperotOf' 
Fllppy Kit 
16K Rom Kit (200no) 
Hard Hole Tool 

refill• (50) 
Plo.stk Storo;• lox e· 
Plosfk Storoge lox 5Y. • 
Plootlc Dlokette Sheeto (10) 

Soft ... ,. 
We hove lots II 

... ntw•re 
SOROC 10120 
CENTRONIX 737 
ANADEX DP·8000 

$26.50 
3000 
u .oo 
27.00 
11 .95 
49,00 
4.00 
9.95 
3.00 
2.50 
6.95 

CALL 

PAPER TIGER w graphics 
LOlS MORE PRINTERS IN 
STOCK 
LEEDEX VIDEO 100 12" 
SHLIGAIT SA 400 (35 

tr(l(.k same 01 Tandy) 
MPI 8 ·$1 (40 track) 
PERTEC (40 track) 

Suppll" 
9~" xll " Poper 
n · x 1.c• Paper 
LAIMio,Prlnt Wt...lo,RI ... -SlNO PO. FllU CATAlOG 

t Add ohlppl"1iJior poper only . 
'OFFER good aa oupply looto. 

939.00 

CAll 
t2• .95 

349.00 
359.00 
359.00 

20.50t 
32.~ 

CAU 

,, .. ehlpplne for onler1 over 120.00. 

4636 Park GranacJa 
Calaba.a•, California 
91302{213) 113-1594 

All drives are brand new and Include chassis and power supply. 
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used In experiments. The program helps 
the student with his calculations, and It 
also reinforces his knowledge of the for· 
mulas he has used. The student can cre
ate graphs of his results with an addition· 
al routine. None of these programs require 
previous programming knowledge, ac
cording to TYC Software. 

Designed by educators to meet specific 
classroom needs, the programs are lllua. 
trated with graphics. The Earth Science 
Series comes with a teacher/student man· 
ual which contains student objectives, 
worksheets, answer keys and user In· 
structlons. The 12 programs are on four 
cassettes In a vinyl storage binder. The 
programs require a 16K TR&ao and cost 
$81 .45. For more Information contact TYC 
Software, 40 Stuyvesant Manor, Geneseo, 
NY 1445-4. 

Reader Service ..- 327 

Eight-Inch Disk Drive 

The Ms-800 line from Matchless is a line 
of eight-Inch disk drives, compatible with 
the TR&ao Models I and II. 

The drives have a capacity of 256,256 
by1es, with a data transfer rate of 256,000 
bits per second. TheSe products also have 
a track-to-track access time of 10 mllllsec· 
onds, according to Matchless. The use of 
four drives provides a storage capacity of 
two Megabytes on the TRS-80 Modell I. 

The Ms-800 line for the TRS-80 Model I 
or II costs from $995to $1795. $9951s the 
base price for a single drive and documen
tation. The $1795 price tag Is for two 
drives, all the hardware that any system 
would require to adapt to the drives and 
an operating system. The eight-Inch 
MS-800 line of disk drives Is sold by 
Matchless Systems, 18444 S. Broadway, 
Gardena, CA 90248. 

Reader Service ..- 343 

MSU/1-800 Eight-Inch drives for Modell/ 
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Disk BASIC Compiler 

ACCEL2 Is a Disk BASIC complier. It 
produces machine code translation of 
selected Disk BASIC statements and 
functions in all four types of variables. 

ACCEL2 has six diagnostic messages 
and a set of local/global compilation op
tions to Increase compatibility with sub
ject programs and to control output code 
growth. 

The ACCEL2 compile-time routines are 
self-relocating and occupy 5120 bytes, 
while the run-time component takes only 
1024 bytes. 

The compiler Is supplied on cassette 
and sells for $88.95. ACCEL2 was recently 
developed In Britain by Southern Software 
and Is now being marketed in the U.S. by 
Allen Gelder Software, Box 11721 Main 
Post Office, San Francisco, CA 94101. 

Reader Service ..-342 

Monitor Performs 
"Interpretive Execution" 

Ultra-Mon is a machine language 
monitor for the TRS-80 from lnterpro. It 
has a disassembler, and performs "inter
pretive execution." It fetches, decodes 
and projects the result of each operation 
before execution, according to lnterpro. 

The monitor's Interpretive execution 
allows for a hard copy trace disassembly 
and for setting of breakpoints In RAM or 
ROM. The monitor Is ROM Independent 
and relocatable, and costs $24.95 from ln
terpro, Box 4211 , Dept. CCM, Manchester, 
NH 03105. 

Reader Service ..-331 

Stock Analysis 
and Mass Mall Programs 

A new stock market system from Galac
tic Software Is designed for the active 
trader. It tracks selected Issues, and re
flects them against the overall market. 

The program Is a guide to Indications, 
and Is not to be used as a sole recom
mendation to buy, sell or hold an Issue, ac
cording to Galactic. 

The user Inputs setup data from Stan
dard and Poor's stock guide or Value Line. 
Dally Issue data such as highs, lows, 
close and volume are Input from a news
paper. The user also Inputs daily overall 
market volume and "closing Dow" from a 
newspaper. The system analyzes a given 
issue by comparing volume and price 
changes of the overall market. The system 

will also compare an Issue against Itself, 
allowing the user to spot unusual activity. 

The Stock Market Monitor System Is de
signed for the TR&ao Model I and Model 
Ill. It Is available for 16K machines on cas
sette and 32K machines on disk. The cas
sette version costs $89 and the disk costs 
$99. 

The Mass/Mall System, also from 
Galactic Software, allows 3500 entries per 
expansion drive up to a total of 10,500on a 
four-drive system. 

The system supports two standard 
label formats and two standard directory 
formats. The user may design an addi
tional output format. 

All inputs are taken through a full word 
processing editor with transparent cursor, 
type-over, Insert and delete. Data flies are 
sorted by first name, last name and zip 
code. Retrieval is by alphabetical or zip 
code order, plus any of six other circuits. 
Access by a key field is always less than 
ten seconds, according to Galactic. 

The Mass/Mall System Is designed for 
the TRS-80 Model II. It requires 64K and 
from two or four disk drives. Files created 
by the system are compatible with Galac
tic's Model II Mall/File System. Prices 
were not released. 

Both Mass/Mail and Stock Market 
Monitor Systems are available f·om 
Galactic Software Ltd., 11520 N. Port 
Washington Rd., Mequon, WI 53092. 

Reader Service ..-333 

Energy Efficient 
Programs for Construction 

Two new construction Industry pro
grams by Disco-Tech calculate not only a 
building's energy efficiency, but accord· 
lng to Morton Technologies, also calcu
lates cost effectiveness. 

Though designed to comply with Cali
fornia's Title 24 energy legislation con
trolling building design, heating/cooling 
equipment and lighting, both NRG-1 (resi
dential) and NRG-2 (commercial) pro
grams are applicable outside of Cali· 
fornla, as well. 

According to Disco-Tech, NRG-1 print· 
outs may be submitted directly to local 
building departments. 

TRS-80 Model I hardware required is 
48K with two mini-disk drives and a line 
printer. Cost of NRG-11s $850. The price of 
NRG-2 Is $450. The package price for both 
programs Is $1 ,000. The programs are 
available from Disco-Tech, Morton Tech
nologies, Inc., P.O. Box 11129, Santa 
Rosa, CA 95406. 

Reader Service ..-328 



~OMPUTER---------
[pJROGRAM 

Presents .. ... ~SSOCIATES 
HDOS-2™ Hard Disk Operating System for Model II With CORVUS Drives 

Works WHit TRSDOI* and Microsoft BASIC, Does lot Replace It!! 

No need to abandon your TRSDOS software when you get a CORVUS hard disk drive. With HDOS-2 you can use your 
existing programs with only minor modifications. There are no changes to TRSDOS 1.2/ 2.0 or BASIC! HDOS-2 resides in 
only 1 K of high memory, and is accessed by USA calls from BASIC. Simply replace your GET and PUT statements with 
HDOS-2 commands. and you're ready to go. HDOS-2 is supported by a complete set of operating system commands. 
including a hard disk SUPERZAP. This is the system you need to make the most of your Model II with a hard disk drive. 
HDOS-2 can open up new frontiers for your business software! 

TRIDOI ComiMindaa HBASIC. HCOPY. HCREATE. HDIR. HFREE, HINIT. HKILL. HRENAME. HZAP 
BASIC ComiMincle: (Defined Functions): Open. Get. Put, Lof. PEEK. POKE. SCR. DUMP, CURSOR 

Prloec •125 for all utllltl .. (eource code aldl'll). 

lllnanclal Accounting Pack .. ee: Our accounting packages were designed by a C.P.A. with years of experience in 
accounting systems. All packages are self-booting and menu driven. and are designed for use by persons with little or no 
computer background. Each package is designed for a 2-disk system, and comes with our internal documentation (file 
layouts. variable descriptions. etc.) , allowing easy modification for form alignment. customizing , etc. Unlike Radio Shack 
programs. these have a consistent structure and are designed with customizing flex ibility in mind. Error trapping routines 
reduce operator errors. and review of each transaction is allowed before acceptance by the system. Reports print on 8'h'' x 
1 1" paper for easy handling. Manuals are included in the price. 

Accounta Receivable 
with Billing 
Modell : $250 
Model II: $350 

General Ledger 
Model I : $175 
Model II: $275 

Accounta Pa~able 
with Checkwrltlng 
Model I : $250 
Model II: $350 

Invoices. Credit Memos. Statements. Aged Accounts Receivable. Daily/Monthly Sales 
Report (Detail & Summary by Category), Sales by Salesman, Maintenance Report, etc. 
Allows Balance Forward and/or Open Item methods, with full customer inquiry at all 
programs. Each invoice can have up to 35 different line items. with automatic extension of 
quantities. totaling, computation of sales tax and freight, etc. Invoice and statement forms 
are available for use with system. Up to 1200 customers. no limit on transactions. 

Grouped Balance Sheet and Income Statement. General Ledger Audit Trail, Trial 
Balance, Operating Income Statement with Percentages. Payroll Tax Report (for 941 's, W-
2's). etc. This system is easy for the non-accountant to use, with an automatic credit to 
cash during check entry, and validation of general ledger account numbers. Account 
numbers up to 5 digits (including alphanumeric) are allowed, with no requirements as to 
sequence or ranges. Up to 400 accounts. 1200 transactions per month. 

Checks w ith remittance advice. Accounts Payable Detail by Vendor. Aged Accounts 
Payable Summary showing Cssh Requirements, Vendor Maintenance Report. etc. This 
system does everything! Check runs may be for all or selected vendors and pay dates for 
individual invoices may be changed at any time. Invoices may also be paid by batch. 
Interactive with General Ledger. with automatic entries to cash and accounts payable. 
Allows up to 16 general ledger accounts per invoice. with discount computation and 
default payment terms by vendor. Up to 500 vendors. 

Also available - General Ledger with Job Costing, Accounts Receivable with Cycle Billing and others. 

To Order: Call or write Computer Program Associates at the 
phone/address below. Shipments normally made same 
day. C.O.D. orders add $10. 

' TRSOOS is a registered trademark of Radio Shack. a diVISion of Tandy Corp. 
All software sold "as is" and "with faults". 

Satisfied Customers from Coast to Coast. 

15056 Beltway Drive • Dallas. Texas 75234 • (214) 233-2039 
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An overview of microcomputer interconnects. 

Electronic Networks 

·'There were buttons and switches everywhere- buttons to call for 
food. for music. for clothing . ... There was the button that pro
duced literature. And there were of course the buttons by which 
she communicated with her friends. · · 

by Nancy Robertson 
10 Staff 

Those lines from E. M. Forster's short 
story were written before the invention 

of the computer and before the surging 
growth of communications networks. 
Through electronic networks of terminals, 
microcomputers and central computer 
banks, we are entering an age when science 
fiction can become reality. 

Electronic networks and communica· 
tlon~ aren't as new as they seem. From your 
social studies class In elementary school, 
you should remember that In 1838 F. B. 
Morse demonstrated his Invention-the 
telegraph-and electronic communlca· 
tlons were born. A few decades later Alex
ander Graham Bell Invented the telephone. 

Today four out of five homes in the United 
States have telephones. And most of us 
have experienced the mix of excitement 
and anxiety that are brought on by the de
livery of a telegram. With the computer con· 
nection, electronic communications have 
entered a third dimension. 

Quoting figures from a recent lnterna· 
tlonal Data Corp. study, Walter Anderson of 
the U.S. General Accounting Office points 
out that "There are already 2.6 million gen
eral purpose, intelligent terminals (includ· 
lng micros) Involved In computer networks 
in this country." 

Transfer of Data 

How do the networks operate, what do 
they offer, and how can TRS.ao owners par· 
ticipate? 
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from ·'The Machine Stops·· 
by E. M. Forster 

To use the Industry jargon, these net· 
works are used for data communications 
and electronic mail. These terms overlap a 
great deal in meaning and usage. Data com· 
munications, often called datacomm, refers 
to the electronic transfer of data. Data, of 
course, Is " factual Information used as a 
basis for reasoning, discussion or calcula· 
tlon." Electronic mall refers to messages 
generated, transmitted, and/or delivered 
electronically. A message Is any communi
cation "In writing, speech, or by signals." 
Essentially both datacomm and electronic 
mall are electronic communications. 

A few legal eagles, however, Insist that 
electronic mall refers to the electronic com· 
munlcations that pass through the hands of 
the U.S. Postal Service (USPS) and other 
public utilities. In this sense of the term, the 
prime example is the Mailgram service of· 
fered jointly by Western Union Electronic 
Mall, Inc. (WUEM), a subsidiary of Western 
Union, and USPS. 

To send a Mailgram, customers tele
phone WUEM with an addressed message; 
WUEM transmits It electronically over 
wires, cable and/or satellite to a post office; 
the electronic code Is printed and hand 
delivered by the mailman. Mass mailings 
such as credit card and magazine subscrlp· 
tlon billings are often sent as Mallgrams. 

Earlier this year Tandy made a business 
agreement with WUEM allowing TRS.ao us
ers to connect via modem to Mailgram ser· 
vice. Tandy has created software that will 
generate Mallgrams at 300 baud. Included 
In the package is a credit application to be 
flied with WUEM. Once a line of credit has 
been established, mall lists and letter texts 

can be Input by an 80 Into WUEM's central 
memory bank in Mclean, VA. Mass mail· 
lngs can then be initiated from the TRS.acl 
keyboard. 

Mallgrams may give way to the USPS's 
E-COM. August 15, 1980 the USPS Board 
of Governors voted to begin E-COM (Eiec· 
tronlc-Computer Originated Mall) service 
by January • . 1982. 

The original E- COM proposal, which 
was presented two years ago, suggested 
using the existing Mailgram equipment to 
expand the system under complete control 
of the Post Office. The recent decision will 
open the supply of electronic transfer 
equipment, central storage computers and 
wire carriers to the best bidders. If compa· 
nies other than WUEM supply the system, 
the TRS.ao hook-up will probably have to be 
modified and renegotiated. But 1982 Is a 
long way off in terms of computing and soft· 
ware advancements; many other develop
ments may take place In the meantime. 

Public Of' Privata 

Right now there Is a battle brewing be· 
tween public and private communications 
networks. In May, the Federal Communlca· 
tlons Commission (FCC) released Its decl· 
slon on the Second Computer lnqulry. ln the 
past the FCC has regulated communica
t ions suppliers, such as AT&T. In May, the 
commission decided to deregulate private 
suppliers of "enhanced" electronic commu· 
nicatlons systems. The decision applies to 
companies such as CompuServe, which of· 
fers customers a variety of communication 
services through their network's central 
computer bank. 



ADVENTURERS! 
RISE TO NEW 

[!)~~al~~ 
At Last, 3 Dimensions! 

Death maze 5000 and labyrinth are the first in a new 
breed of adventure. Instead of wandering through 
the English language, typing GO EAST or GO WEST, 
you move through a colossal maze represented on 
the screen three-dimensionally. Hallways recede 
into infinity or come to dead-ends. Doors open to 
right and left. Pits open in floor and ceiling. As you 
encounter objects, monsters, and mayhem, one or 
two word commands may be used. The command 
set is extensive and sophisticated. The proper com
mands allow the solution of problems and the 
manipulation of objects. The improper choice of 
words could spell the end .... 

MACHINE LANGUAGE SOPHISTICATION 

Death maze 5000 and labyrinth are written in ma
chine language. They are both incredibly fast . All 
the features expected of great adventures are built 
in, including SAVE GAME and a blinking cursor. All 
versions include relocation modules for use with 
disk systems. 

De•thmue 5000 places you on the top floor of a 
five story building. Each floor is a maze of twisting 
passageways. Floors are connected by elevators and 
open pits. You have but one goal. ESCAPE ALIVE! 
Where is the only door out of this nightmare? 
Monsters, bats, mad dogs, hunger, and many more 
horrors plague your every step as you struggle to 
escape the most complex adventure ever written . 

TRS-80 level11161< cassette $12.95 
APPLE II or APPLE II PLUS 321< cassette $12.95 

L•byrinth places yo~ in a maze of gigantic propor
tions. But you are not alone! A minotaur searches 
for you, seeking a grisly meal. You must f ind 
weapons, spells, and treasures. You must deal with 
ghosts and cave gnomes. You must avoid the mino
taur until the moment is right for the final battle. 

TRS-80 level11161< cassette $12.95 
APPLE II or APPLE II PLUS 321< cassette $12.95 

Med Systems Software 
P.O . Box 2574 Chapel Hill, NC 27514 

(919) 933-1990 

...-121 

* * * CONTEST * * * 

REWARD! 
This man escaped a fate worse than death. He was the 
first , but we hope not the last. From h is condition, you 
would never realize that he designed Oe~thmu~ SOOO. 
Those few others who survive may send their correct 
solutions to us. On December 31 , a drawing will be 
held. Six intrepid adventurers will win their choice of 
three Med Systems programs and a shirt silk-screened 
with the above logo and the words " I su rvived Death
maze 5000" . Only the correct solutions are eligible. 
All judgements final. Please enclose a SASE fo r retu rn 
of solutions or notification of correctness. All winners 
will be contacted directly. 

SATISfACTION GUARANTEED! 
All Med Sy~tem~ Software products come with a 14 day 
moneyback guarantee. If for any rea~on you are not satis
fied , return your order within 14 days for a prompt and 
cheerfu l refund. 

ORDERING INFORMATION 
Orders are processed within two working days. Mastercard 
and Visa card holders please remember to incl ude the expi
ration date. We pay all postage and handling within the U.S., 
Canada, and U.S. terr itorie~. European orders please include 
S2.00 for air post. 

Ask about our other adventures. These include Samu
rai . Reality Ends, Bureaucracy, and The Human A d
venture. 

Please send the following 3-0 adventures: 
0 Deathmaze (51 2.95) S- -----

0 Labyrinth (S12.95) s, _ _ _ __ _ 

TOTALS-----

0 Please send your cata log of programs and products , 
as well as deta ils of the Deathmaze contest. 

Name ________ __________ ____ ___ 

Address 

City ___________ State __ Zip __ _ 

Computer: 
0 TRS-80 16K Ll l 

0 Mastercard OVISA 

0 APPLE II or APPLE II 
PLUS 32K 

O check 

MC or VISA • - ------- ---- -----

Expiration Date -------------- -----
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SOFTWARE COMPATIBLE 
· Reads all Level II BASIC tapes 
· Reads all SYSTEM tapes 
· Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80• Modell, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent, 
suppliers. The built-In cassette player 
reads standard Radio Shack programs 
for the TRS-80~ 

Sold through computer stores. 

Video output for monitor and 1V 
· Optional FASTI.OAD at 8000 baud 
· Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in
vented to plug into the TRS-80~ Most 
Importantly, the Interface Adapter per
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
S IA " disks and disk operating systems, 
RS 232, printers, etc. 

·TRS·80 is a registered trademark of Tand~ Radio Shack. 

Personal Micro Computers, Inc. ~m 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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USPS may not be pleased with the FCC 
decision, which will allow private competi
tion with their E-COM service. GTE Tela
net Communications Corp. and Tymnet, 
Inc., which are common carrier suppliers of 
wire, telephone lines and satellites for most 
communications networks, are entering the 
mass mall market this year. 

If the competition becomes too heated, 
some fear USPS will tie up the deregulated 
suppliers of electronic mall and the FCC In 
a judicial battle. Under the Post Office's 
Private Express Statutes, USPS has sole 
right to carry letters; and letters are broadly 
defined as " messages directed to specific 
persona or addressees and recorded In or 
on a tangible object." 

In the meantime, business and Industry 
are using private computer communica
tions networks In a variety of ways. Perttapa 
the most common use Is Interoffice com
munications. For Instance, major airlines 
use networks for flight reservations. Labor 
unions are using networks to share wage 
scale Information as pay varies from region 
to region or company to company. The 
Green Thumb Project, a network sponsored 
by the U.S. Department of Agriculture, the 
University of Kentucky and the Weather 
Service, Is designed to help farmers plan 
plantings and crop sales. 

Through time-sharing networks such as 
CompuServe Information Service, Colum
bus, OH and The Source, Mclean, VA, mi
cro owners can get Into the action. They can 
send messages to friends and associates, 
scan electronic editions of dally newspa
pers, access programming languages, play 
adventures, get the latest stock reports, 
copy recipes from Better Homes and Gar
dens and record biofeedback. 

Although the computer networks that ex
Ist today differ In size, application and com
plexity, they all are variations on the same 
theme. Terminals, or micros functioning In 
the same role, are connected by common 
carriers to central computer banks. Mes
sages or data travel from the terminal 
across wire or satellite to the central pro
cessing unit of a computer bank. The cen
tral computer examines the information, 
responds to the original terminal, or for
wards the Information to another computer 
or terminal. 

Suppose for a minute that you have just 
subscribed to CompuServe Information 
Service. While you're looking over the latest 
stock reports, you recall a friend on the 
West Coast. He too subscribes to Compu
Serve. You've been meaning to give him a 
call. You want to tell him that a mutual 
friend has resurfaced In your area. 

Being a c lever guy, you decide to send 
your friend a cryptic line: " Recalled to life: 
Smart Hands." How does the message get 
to San Francisco from New Hampshire? 

The message and Its address are printed 
on the CRT. With a modem connected to 
your micro and the access software loaded, 
you dial the local CompuServe number. The 
video page Is arranged In a packet of bytes, 
translated to electronic frequencies, and 
sets off across the telephone lines at the 
rate of 300 baud. 

At the local exchange, the packet Is 
switched to another line, wire or satellite 
and travels on to the central computer bank 
In Columbus. The first few bytes read by the 
central computer Indicate that It Is a mes
sage to be posted to another subscriber. 

" Recalled to life: Smart Handa" Ia stored 
In the West Coast publication's electronic 
mailbox (file apace In the network's main 
memory that Ia reserved for a particular 
subscriber) In Columbus. A confirmation Is 
returned to New Hampshire that the mes
sage has been posted. 

Sometime later, your friend hooks up to 
CompuServe from his office In the bay area. 
The first words that appear on his video dis
play tell him he has mall. 

" Recalled to life: Smart Hands" then 
takes off on another trip across country. 
Rid ing the wires to Frisco, the packet 
switches to a local line, reaches the 
modem, Is translated from electronic fre
quencies to binary digits and appears on 
your friend's CRT. Let him cogitate over this 
awhile. 

Software Connection 
Radio Shack Is offering retail subscrip

tion sales to CompuServe Information Ser
vice. It has developed VIdeotex software 
which allows micros to function as terml· 
nals, and Is also retailing the TRS-80 VIdeo· 
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tex Information Terminal. 
The VIdeotex Information Terminal will 

be shipped for the first time this month. It Is 
Radio Shack's first dumb terminal , de
signed specifically to access CompuServe. 

A terminal Is simply an Input/output de-

vice for a network. It can be used to Input 
data and receive and display data or other 
Information from a central, host computer. 
Dumb terminals can perform only these ba
sics, which are called on-line functions. 

Kenneth Bosomworth, president of the 

International Resource Development Co. 
and editor of the Electronic Mail & Message 
Systems newsletter, Washington, D.C., ex
plains that " As you type your name on the 
keyboard of a dumb terminal, It will appear 
on the screen. But all alphanumeric Inter· 

.-------------The Columbus 

Jeffrey Wilkins of CompuS.rve, Inc. 

In their broad-winged metal helmets and 
thick-clothed jerseys with chrome 

badges, the fire crew waits uncomfortably 
In the lobby. They have come to run a rou· 
tine monthly check for electrical fire 
hazards. A closed-circuit TV scans the 
room, displaying the back of the recep
tionist who sits In a booth similar to a 
judge's bench; the firemen shuffling 
about In their heavy boots on the thick car
peting; the head of security speaking into 
his walkie-talkie; and a woman carrying a 
briefcase and camera. This Is the foyer of 
CompuServe, Inc., Columbus, OH. 
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I am waiting for security clearance, an 
identification card and publ icity director 
Rich Baker to guide me through the cen
tral offices and main computer bank. 
Baker comes down the wide stairs and in
troduces himself. The receptionist gives 
me a nametag that attaches to my lapel. 

So Much Security 

Even Baker needs permission to enter 
that part of the building housing the com
puter bank. For the second time, I Ques
tion the reason for so much security. Few 
of the 350 company employees are permit· 
ted to enter the computer centers without 
approved escorts. 

Inside, most of the long room is filled 
with row after row of Digital PDP-10s and 
PDP-208-roughly half of the company's 
21 mainframes. For backup, every piece of 
data stored in the POPs is also stored on 
reel to reel tape. The blue reels stocked on 
shelves cover nearly a th ird of the room. 
This room and another like It are the heart 
of CompuServe's computer network. 

From the computer bank, I am taken to 
meet CompuServe, Inc.'s president, Jeff 
Wilkins. He Is surprisingly young to head 
a company that had revenues of $20 mil
lion In 1979. He has been president of 
ComptJServe for nearly all of Its 11-year 
history. 

Wilkins explains the company's birth 
and development succinctly. Compu
Serve was originally established as a sub
sidiary of Golden United Investment Co., 
to provide the parent company with data 
proceaslng and to sell the same services 
elsewhere. In June, 1975, CompuServe 
spun-off from Golden United and became 
an Independent publlcally held company. 
A half of a share sold for $1 at that time. 
Within a year the stock split and Compu
Serve had 12,000 shares outstanding
the same total number of shares Golden 
United had at that time. 

In 1979, CompuServe's stockholders 

agreed to sell the company to H&R Block, 
Inc., the tax preparation company. The 
purchase was made May 12, 1960. Wilkins 
believes Block bought CompuServe " to 
put themselves in a marketplace that is 
growing faster than the tax markets." 

Wilkin' s hi story with CompuServe 
began in 1970. That year he left Arizona, 
where he had received his graduate 
degree in electrical engineering, and 
where he and friends had established a 
solid business designing and building 
home alarm systems. 

" My father-in-law was involved in the 
holding company that started Compu
Serve. He wanted me to come out right 
away and start the data processing com
pany. The difference between electrical 
engineering and computing didn't occur 
to him. I told him that I didn't know any· 
th ing about computing, but I had a friend 
who did.'' 

Third EmptoyM 

That friend was the first employee of 
CompuServe. Wilkins was its third. " I liked 
what I was doing In Arizona," Wilkins said. 
" I enjoyed having my own company, so I 
really didn't want to come out, although 
by this time both my friend and my father
in-law were really urging me to come.'' 

Finally Wilkins was offered $1 .5 million 
in equity to get CompuServe started. He 
decided to take a closer look at the pros
pects. " I set down the ground rules-l 'd 
have complete control. " He accepted the 
position and moved to Columbus. 

Wilkins has maintained the same de
gree of control since the merger with H&R 
Block. " I'm st ill the Chief Executive Offi· 
cer and am responsible for making deci· 
s lons about strategy and growth. The 
main difference Is that Instead of report
Ing to the board of directors at Compu
Serve, 1 report to H&R Block's executive 
vice president and am a member of their 
board." 

" One of the things I've always enjoyed 
about this business Is how Quickly it 



pretation is done by the host which returns 
the information to the CRT or printer." 

But some terminals have more intelli· 
gence. 

When a terminal is not linked to a central 
computer, it is off-line. If a terminal can per-

form off-line functions, it is an intelligent 
terminal. The number of off-line functions 
can vary from basic editing to the general 
purpose applications of a microcomputer. 

The generic term " videotex" refers to uni· 
form screen formatting for purposes of data 

transmission. Tandy's Videotex products 
format screens of 32 characters across by 
16 lines deep. These dimensions should re
produce on any CRT without dropping any 
characters. 

Walter Parkerson, who wrote the soft· 

Connection------------__, 

\ 

changes. You have to have the ability to 
anticipate, to be two or three years ahead 
of the market." From data processing, 
CompuServe expanded into a service of· 
fering a combination of hardware and 
software to business and industry. 

CompuServe's bread and butter has 
come from over 650 customers in busi· 
ness and industry. Time and time again, 
their publicity refers to their many Fortune 
500 clients. In businesses as diverse as 
mining, investment banking and fiber· 
glass, their customers Include AMAX, 
Greenwich, CT; Goldman Sachs, New 
York, NY; and Owens Corning Fiberglass, 
Toledo, OH. Government agencies, such 
as the Department of Transportation, are 
also clients. 

AMAX, a company which is between 35 
and 40 on Fortune's list of giants, has an
nual sales of approximately $4 billion and 
profitability, of about a half billion, ac· 
cording to their director of research, John 
Thornton. CompuServe has maintained 
the company's hardware and software, 
and provided an International communi· 
cations system since 1973. The communi
cations system hooks up 350 computers 
around the world, Including about 15 
which are located underground in mines. 
Thornton believes, "CompuServe is one of 
the best-if not the best-time-sharing 
companies in the country." 

Referring to CompuServe's industrial 
and business background, Wilkins states, 
" As we watched the Industry develop, it 
became apparent that these new applica
tions would lend themselves to a consum
er market." 

Under CompuServe, Inc.'s umbrella, the 
CompuServe Information Service (former· 
ly called MicroNet) offers consumers
micro and terminal owners-information 
and communications facilities through 
the company's time-sharing network. The 
rate for the service is five dollars per con· 
nect hour. 

Under the heading of news, Associated 
Press (AP) wire service, electronic edi· 

lions of several newspapers; recipes and 
meal planning from Better Homes and 
Gardens, and the Tandy/Radio Shack 
newsletters are available. 

Communications services include the 
ability to post and store messages elec· 
Ironically, and a network bulletin board 
which serves the same function as classi
fied advertising. 

A category of services designed 
specifically for computer hobbyists offers 
games, software catalogs, programming 
languages, etc. (The hobbyists' time shar· 
ing service is now called MicroNet-just 
to maked things confusing.) 

Presently, Radio Shack is the only retail 
outlet for CompuServe Information Ser
vice subscriptions. Radio Shack's outlets 
are selling the subscriptions along with 
the software to allow all micros to access 
the network. Starting kits assign user 
identification numbers and passwords. 

In another effort to reach the consumer 
market, CompuServe Information Service 
will also be offered via cable TV. A pilot of 
a two-way cable service is being conduct· 
ed by Warner/Amex, CompuServe Inc., 
and Atari, Inc. Warner/Amex, Columbus, 
OH, owns Qube, the interactive, two-way 
cable TV station which will carry the ser· 
vice. 

Hl9h Level Technical Skllla 

CompuServe Information Service is a 
logical extension of the company's prod· 
ucts, yet Wilkins points out that it requires 
a different mix of skills than setting up in· 
dustrial research or communication sys· 
tems. 

"CompuServe has been successful be
cause of the high level of technical skills. 
Even In the beginning, our technical skills 
were high, but marketing was low. We 
have been able to move Into the personal 
computing market so easily because of 
our technical people. 

" Part of my job here is to keep a good 
mix between the wizards and the suede 
shoe boys, or between the machine-ori· 

en ted people and the people-oriented peo
ple. 

" Nobody knows the size of the personal 
comput ing market yet; nobody knows 
what's going on out there. But I don't think 
there's room for very many players right 
now-although there may well be, if the 
market continues to grow. 

"There are two things every consumer 
wants to know about anything he can buy: 
What does he get from It? And how much 
does It cost? The changes that will come 
to mlcrocomputing because of computer 
networks will be evolutionary in nature. 
They will be brought on by the market, not 
by technology. There is still not a mass 
consumer market." 

With names like Goldman Sachs, the 
Department of Transportat ion and AMAX 
on the satisfied customers list, consumer 
and hobbyist markets are just the tip of 
CompuServe's iceberg. It's these busi· 
ness and industry giants that account for 
the routine fire checks, the plush carpet· 
lng and the maximum security measures. 

by Nancy Robertson 
80 Staff 
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Vena tile 
Information 
Manager 

Thmkma of buvms spec•a lize d PfO&ram s 
for applications suc h a~ mailmg ltsts. tnven· 
tOfv. o r m amtaming personnel records? VIM 
can perform these and many ot~r tasks. and 
the ~st part of ot os tha t you o nly pay foo ot 
oncet 

Somplofy the ta sk of ma ontaonon1 your data 
by punon1 VIM to work on your syst4'm VIM 
os VPry easy to u se and ou f le>~boloty woll per
mtt you to ~rform a 1reat var tety of data 
processtnK tobs w•th no e xtra proaramm•na 
It runs o n t~ TRS-M• Modpl I. 32K (or more) 
d osk based system 

MOO UU I td•t•tuwo m•n.a,.,) ISt.'l 
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U''"l j k,.tC"oiil l o1Ad 10 IPioi iiOr~otll O()I~UIC)f\ 

- Madtlv unlo..d Of' <tPI•t e t~Of'd\ ·~v--~ 
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fOI MOIIINfOIMATION Willi: ..-307 

MICROCOSM INC. 

P 0 Bo• 2034 o~.,born. Mo 43"1 23 

•f raoem&rk of Taney CorD 

PUREZZAP 
Is a machine language, highly ad· 
vanced disk sector modifier. Incor
porating 4 additional utilities most 
desired by users. 35 or 40 track. 1 or 2 
drives. 

•Zero out ali unallocated sectors. 
•Zero out ali killed directory entries. 
• Hash code displayed upon entering 
any filespec. 
•Instantly kill format, copy, basic 
and all system flies except boot and 
dlr. 
•PUREZZAP reads, modifies and 
writes any sector. 
• Lightning fast cursor movements In 
4 directions whether modify mode or 
not. 
•Instant toggle between drives. 
•Continues sector compare of any 
two locations. 
•Continues search for the occur· 
renee of any byte. 
•Automatic single or multiple dupli
cation of a modified byte. 
• Forward or backward 1 to 9 sectors 
at a time >>instantly<<. 
• Fantastic, easy to read, visual dis· 
play with the relative byte position 
displayed and updated continuously 
during any function. 
•A super menu and more with easy to 
understand documentation. 

Shipped within 24 hours on a diskette 
for only $12.95. Add $1.00 for han
ling In USA-$3.00 outside. 

·~~~~. 
• M11~Ad. ..- 220 

DDwney, Cdfomia 80240 
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ware for Radio Shack's VIdeotex terminal , 
says It could be called " a limited lntelil· 
gence terminal:' For video display the ter
minal plugs Into any television set via the 
antenna outlet. It can be attached to a print
er as well. The terminal has a built-in 
modem and comes with either 4K or 16K 
memory. 

Before It goes on line, the memory can be 
filled with whatever you wish to save or 
transmit. After communicating with the 
computer bank, it will save ali of what has 
been received-unless the buffer capacity 
is exceeded. On the 4K model, that Is eight 
video pages. On the 16K, It is 32. Each video 
page consists of 512 bytes and forms a 
packet when It Is transmitted. 

Tandy's Interest In terminals relates to 
the computing Industry's crystal ball. The 
Yankee Group, cambridge, MA runs a prof· 
ltable business prophesying what will come 
next In electronic communications. They 
are one of several voices predicting that 
home users will be Interested In network 
communications, but not necessarily In 
computing. Editor Bosomworth points out 
that "The general purpose nature of micro
computers requires more training than ter
minals designed for specific communlca· 
tlons needs." 

At CompuServe, where both terminals 
and micros fit Into the network, Rich Baker, 
public relations coordinator, has a different 
perspective. "I think you're going to see In· 
formation terminals catch on. Terminals 
are more consumer oriented. You don't 
need to know as much computer talk to op
erate them. And they'll be less expensive 
. ... Tandy's target price for the Videotex 
terminal is $199. Plus, terminals are easy to 
hook up to networks .... Personal com put· 

\ 
\ 

\ 

ers will still be providing something for 
those people who are interested In comput
ing." 

President Lewis Kornfeld suggests that 
Radio Shack may be considering other ter· 
mlnals. "Videotex is on the market by Itself 
simply because it's come out before any
thing else. We are considering other things 
along the same lines, but it's a fast moving 
world out there-and hard to predict." 

The Yankee Group released several of 
their forecasts prior to a recent symposium 
on The Home Information Utility. If they are 
correct, the computerized home environ
ment of the near future will be similar to the 
home described by E. M. Forster In "The Ma
chine Stops." In their newsletter, Yankee In
genuity, they printed the following example 
of the effect of computer networks on dally 
life: 

"You will have programmed your 
home that you are awake. Your flat 
screen television monitor will 
switch on . .. It will tell you that you 
are scheduled to depart on AA 
Flight 156 to San Diego. Your home 
will have already called the Sabre 
System and found that the de
parture time Is delayed 40 minutes. 
It will tell you the best route to the 
airport to avoid the traffic, the 
weather In San Diego, your agenda 
for the day, who you are meeting, 
and the overnight quarterly results 
of your division." 

Back In the networks and information 
communications of the present, your hypo
thetical friend on the West Coast has 
posted a response to your cryptogram: 
" Vlve les digits!" • 



Puts sophisticated business strategies at the 
fingertips of all TRS-80 Level II owners! FIN· 
PLAN: A Financial Planning Program for 
Small Businesses is the most complete financial 
planning program available. 

Here's why ... Developed by an expert: The 
author, Robert Montgomery, is president of a 
management consulting firm and a recognized 
authority on new product planning. Easy to use: 
Data can be entered from normal balance sheet 
statements. Within seconds, FINPLAN will pro
vide financial projections for up to 5 years. Ver
satility: Are you thinking about modernizing 
equipment, expanding into a new product line, or 
starting a new business from scratch? Will your 
plans run you out of business, out of cash, or on to 
the Fortune 500 list? FIN PLAN will answer these 
and other financial questions before you invest a 
dime. Extensive documentat ion: You don't have 
to be a financial wizard to use FINPLAN be
cause it comes with 80 pages of documentation. 

Presented in a step-by-step format, the documen
tation is a great learning tool for those who need it 
or a dynamic applications tool for getting the most 
out of FINPLAN. And, FINPLAN is reasonably 
priced. #05103, TRS-80 Level II cassette, $69.95; 
#05108, TRS-80 Level II Disk, $74.95. 

Arailable at JOUr 
local computer store! 

or Call Toll Free, 24 hours a day, 
(1 -BOG-827-3777, ext. 302)* TO CHARGE 
YOUR ORDER TO Master-Charge or Visa! 
Minimum order is $10.00; Customer pays 
postage and handling. 

*From Missouri, call1 -800-892-7655, ext 302 

Hayden Book Company, Inc. 
50 Essex Street 
Rochelle Park NJ 07662 



Part Three of a Series 

The essence of variables. 

Into the 80's 

I. R. Sinclair 
89 Alexandra Road 
Sible Hedingham 
Halstead, Essex 
C093NP 

Now that we've been over the methods 
of CSAVE and CLOAD, we can take 

steps which lead to longer programs. I am 
going to explain the programming methods 
which you'll find in longer programs, and 
show some short examples which you can 
use in programs of your own. 

Are you ready tor the Force? The instruc
tions we're going to look at this month are 
among the most powerful instructions in 
BASIC, and your TR5-80 has one of the 
most complete BASICs I know. 

The IF . . . THEN Statement 

The IF . . . THEN ... ELSE Instruction al
lows a computer to make a comparison and 
a decision. The comparison will be between 
two quantities, strings or numbers, and the 
decision will be about what to do next. The 
best way to show how this works is with an 
example (listing 1 ). Let's go through It care
fully. 

lines 10 through 60 print out the rules of 
a very simple game. A lot of Improvements 
can be made, and we will need to make 
them if we want the game to be interesting, 
but for the moment, let's take just one step 
at a time. 

The new parts of the program start at 
lines 70 through 90. The program prints the 
word LION and waits lor your reply to be 
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typed and ENTERED In line 80. The reply 
which you type becomes the variable N$, 
which can now be compared with the cor
rect answer, which is the word PRIDE. line 
90 does just this: If you typed PRIDE, cor
rectly spelled, then N$ = "PRIDE", and the 
program will print the words WELL DONE 
and end. 

If you typed anything but PRIDE, the rest 
of line 90 Is Ignored, and the program shifts 
to line 100 to tell you that your answer Is 
wrong. You are then asked to try again, and 
the program returns to line 70 by using the 
command GOTO 70. 

Try It, giving a correct answer on one run 
and an Incorrect answer on the next run, so 
you can see how the computer treats these 
different cases. 

Meanwhile, what about ELSE, which only 
a few computers feature in their BASIC? 
The BASIC statement in line 90 used only IF 
.. . THEN. If N$ = "PRIDE", then the pro
gram goes on to complete the other Instruc
t ions In line 90. If N$ Is not " PRIDE", then 
the rest of line 90 is Ignored and the next 
line executed Is line 100. That last section of 
line 90 Is rather important, incidentally. If 
you omit the :GOTO 120, when you answer 
PRIDE the computer would print: 

WELL OONE 
WRONG. I"M AFAAIO - TRY AGAIN 
LION? 

A correct answer should stop this simple 
program, and only an incorrect answer 
should permit the entry of another answer. 
You have to remember when you write a pro
gram that unless you command It other
wise, the program will always step from one 
line to the next in numerical order. 

The ELSE Command 

That big, big BASIC of the TRS-80, how· 
ever, lets you write lines 90 through 120 in a 
much shorter form, which is shown in List· 
ing 2. This can now be the last line in the 
program. Type in DELETE 100-120, hit 
ENTER and then type in your new line 90. 
Try it; this time, if N$ is not "PRIDE", the rest 
of the line is ignored only as far as ELSE, 
then the section alter ELSE is carried out. 
Using IF-THEN-ELSE in this way can save a 
number of lines In your program. 

Computer Comparisons 

In addition to the use of IF-THEN-ELSE, 
another innovation Is the use of the equal ity 
sign In the expression IF N$ = "PRIDE". 
This is not quite the same use of the equal
ity sign that we've used until now. When we 
have a command like IF N$ = "PRIDE", the 
computer compares the two stored strings, 
N$ and PRIDE, letter by letter, to determine 
whether they are identical. If one string has 
a space or a comma or a period and the 
other hasn't , then they're not identical. We'll 
later look at ways around that problem. 

The equality sign comparison isn't the 
only one which can be made. We can also 
write IF N$ >"PRIDE" or IF N$ < "PRIDE", 
though these statements would not be used 
in this game. The > sign means greater 
than, and when It's applied to a string it 
means that the word used lor N$ would 
come later in an alphabetical index than the 
word PRIDE. For example, if N$ = "ROAR", 
then It comes later in a list than PRIDE, be
cause R follows P in the order of the 
alphabet. If N$ = "PRUDENT", it also 
comes later, because U comes after lin the 
alphabet, even though both words start 
with PR. The < sign means less than, and 



works exactly in reverse. To complete the 
story, we can combine these symbols as 
shown in Table 1. 

Cteertng Methods 

Since we're writing programs of 12 lines 
and more, we need to be able to clear one 
program (after using CSA VE to preserve it) 
In order to start all over again with another 
program. Type NEW and hit ENTER -it's 
that easy. This doesn't actually erase the 
program the way you can erase a tape, it 
erases only the instructions Inside the com
puter which act as a signpost to the start of 
the program. Your old program Is complete
ly wiped out when you enter a new one of 
the same length or longer, or when you 
switch the computer off and on again later. 

Some owners of other computers would 
give both ears and a tall for the TR~'s 
edit facilities. We're not going to cover all of 
the editing methods at once, but it's time 
you met the main one. 

With your program set up, type EDIT 70 
and hit ENTER. This will result in the num
ber 70 being displayed on the screen with a 
cursor (dash mark) beside it. Press the 
space bar and release it, and the cursor 
moves right. Press again, and the first letter 
of PRINT appears. Another press and the 
second letter appears. Looks as if you're 
typing all these letters with the space bar, 
doesn't it? The backshlft arrow (-) allows 
you to go back until just the number shows, 
the space bar allows you to go forward to 
show more of the instruction. 

Space bar your way to the end of the line 
and then back space until the last quotation 
marks disappear but you can still see the 
entire word LION. Pre.sa the letter I on the 
keyboard, but don't hit the ENTER key. 
Backspace until the L of LION disappears, 
leaving only the first quotation marks visi
ble. Now type the word WHALE and hit 
ENTER. The line should read: 

70 PRINT " WHALE" 

The new word has been Inserted (I for IN
SERT) between quotation marks. In this ex
ample, we first had to delete by backspac-

Sign MHning 
IIUCI/y-110 

A<8 A lell lllen 8 (Hrl- in ll>e 
11/pMo.!) 

A>8 A more lllen 8 ( /liter In 
11/pMl»t/ 

A<>B or AXB A nol -Ito 8 
A< a 8 A less rn.n or equel ro B 
A> . 8 A more11111n or equel to 8 

Table 1 

~~some owners of other computers would give 
both ears and a tail for the TRS-BO's edit facilities." 

18 CLS 
29 PRINT@26,"COLLECTIVES" 
39 PRINT:PRINT"I SHALL GIVE YOU THE NAME OF A CREATURE. . 
48 PRINT"! SHALL THEN ASK YOU THE NAME FOR A GROUP OF S 

UCH CREATURES• 
59 PRINT.FOR EXAMPLE - WOLF• 
68 PRINT "YOUR REPLY SHOULD BE - PACK. NOW TRY 
78 PRINT "LION" 
89 INPUT N$ 
98 IF N$•"PRIDE" THEN PRINT "WELL DONE":GOT0120 
199 PRINT "WRONG, I'M AFRAID - TRY AGAIN" 
118 GOTO 70 
128 END 

Program Listing t 

90 IF N$•"PRIDE" THEN PRINT "WELL DONE":END:ELSE PRINT 
"WRONG- I'M AFRAID, TRY AGAIN":GOT070 

Program Listing 2 

18 CLS 
29 PRINT@26,"COLLECTIVES" 
38 PRINT:PRINT"I SHALL GIVE YOU THE NAME OF A CREATURE" 
48 PRINT"! SHALL THEN ASK YOU THE NAME FOR A GROUP OF S 

UCH CREATURES • 
58 PRINT"FOR EXAMPLE - WOLF" 
69 PRINT"YOUR REPLY SHOULD BE - PACK. NOW TRY------• 
78 READ Q$,A$ 
89 PRINT Q$ 
98 INPUT N$ 
108 IF N$•A$ THEN PRINT "WELL DONE":GOTO 70:ELSE PRINT 

"WRONG, I'M AFRAID - TRY AGAIN":GOT080 
118 DATA "LION","PRIDE","WHALE","SCHOOL","FISH","SHOAL" 

,"SHEEP","FLOCK","COWS","HERD","GEESE","GAGGLE" 

Program Listing 3 

18 CLS:A•9:Sc0 
28 PRINT@26,.COLLECTIVES" 
30 PRINT:PRINT"I SHALL GIVE YOU THE NAME OF A CREATURE" 
49 PRINT"I SHALL THEN ASK YOU THE NAME FOR A GROUP OF S 

UCH CREATURES • 
58 PRINT"FOR EXAMPLE- WOLF":PRINT"YOUR REPLY SHOULD BE 

- PACK" 
68 PRINT"YOU ARE ALLOWED THREE TRIES. AFTER THE THIRD I 

NCORRECT ANSWER":PRINT"YOU WILL BE SHOWN THE CORRE 
CT ANSWER AND ASKED THE NEXT QUESTION" 

78 READ Q$,A$:T•l 
75 IF Q$="Z" THEN 120 
88 PRINT QS:IF T•4 THEN PRINT "ANSWER IS ":AS::PRINT:GO 

T07Iil 
90 INPUT N$:A•A+l 
188 IF N$•A$ THEN PRINT "WELL DONE":S•S+1:GOT070:ELSE P 

RINT "WRONG, I'M AFRAID - TRY AGAIN":T•T+1:GOT080 
11lil DATA "LION","PRIDE","WHALE","SCHOOL","FISH","SHOAL" 

,"SHEEP","FLOCK","COWS","HERD","GEESE","GAGGLE","Z 
•,•z• 

12lil PRINT:PRINT"YOUR SCORE IS •:s:" IN ":A:" ATTEMPTS": 
END 

Program Listing 4 
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ing after the I had been pressed, but it's also 
possible to add letters, spaces or whole 
words into a line by using the I key and then 
typing in the new material. You can alter a 
line as much and as often as you like in this 
manner, but if you Interrupt a program to 
alter a line, you will have to reRUN the pro
gram from the beginning. 

Now that we've changed line 70, we need 
also to change line 90. Type EDIT 90 and hit 
ENTER. Use the space bar to step along to 

the E of PRIDE, then press the I key. Step 
back, using the back arrow, until the P of 
PRIDE has disappeared, then type in 
SCHOOL and hit ENTER. Line 90 should 
now have " SCHOOL" In the place of 
"PRIDE", and the program makes sense 
again. 

lncreaH the 8a .. tl 
One of the problems of our program in 

Listing 1 Is that It's limited, to say the least; 

A year ago, when no~ had ever 
heard of me, I said these dtsks could turn 
a TRS-80* Into a serious computer. 

Now they tell me I'm ••the standard 
of the industry." 
l"m Irwin Taranto, and times have changed. 

In the first twelve months. almost a thou· 
sand businesses put me to the test. 

You can buy my TRS·BO systems aU over the 
country - dor.ens of companies sell them. Some 
are my dealers, some aren't . And this c reates 
a new set of problems. 

You see . learning to use a computer - any 
computer- is like learning anything else. It 
takes some getting used to. If you sit down 
with a computer program and the manual and 
try to figure it out aU by yourself. you' ll prob· 
ably just give up and feel you've been had. 

You have to hang in there for a month. 
make a few phone calls, and have somebody 
who reaUy understands the system help you 
work it o ut. 

That's why I stiU answer the phone. And 
why. I guess. people say all those nice things. 

The Modell system• 
So far. I have aix syatema for the Model I. at 
$99.95 each. plus $20 each for the books where 
required. For the Cash Journal option on the 
General Ledger. add another $50. 

Aceounts Payable 
Aceounts Receivable 
Invoicing 
General Ledger (Cash Jownal optional) 
PayroU 
Inventory Con trol 

And the Model II program• 
Some brand new. hlghly·sophlsticated 
programs for the TRS· BO Model II. at $249.95 
each. plus $20 for t he book where required. 

General Ledger /Cash Journal 
Accounts Payable/Purchase Order 
Aceounts Receivable/Invoicing 
Payroll / Job Costing 

For the Model I programs. you can tell us 
what you need in a lette r or by phone. You get 
the disk and all the lnstructrons you nee d . Any 
problems. just call me. 

For the Model II programs, I ask you to flU 
out a questionnaire before I send you any 
materials . The syste ms have so much nexibil· 
ity we tailor them to your needs. 

That way, I make sure you get a system that 
works. It you have any doubts about that, 1"11 
g ive you the names of some people in your area 
who've already been through the proceas. 

Let Ulf.m. tell you whether I really deserve 
that fancy new reputation. 

..-45 Taranto 
& ASSOCIATES. INC 

121 Paul Ouve. San Rafael CA 94903 • (4151 472 ·2670 
Add $4 00 per order tor handhng. 6'> sales tax m 
Cahforma onl y Malter C hazge, V1s&. C 0 0 

not the sort of thing that's likely to hold your 
interest on a long rainy afternoon. Perhaps 
we can use a new instruction to pep things 
up a bit, starting with a method for using 
more animals. 

Look now at Listing 3. There's a new in· 
struction in line 70, READ aS,AS. The READ 
instruction tells the computer to look for 
data, and the data must always be labeled 
by starting with the word DATA. There's no 
comma after DATA, but there must be a 
comma after each word in the list except for 
the last one. Because we're asking the com· 
puler to read string variables from this list, 
we have to enclose each word in the l ist 
within quotations. Where the comma after 
each word is not inside quotation marks, it 
indicates to the computer where each word 
ends. 

In line 70 the computer assigns values to 
the string variables as and AS. First time 
around, it makes as identical to LION and 
AS identical to PRIDE. To do this, the com· 
puler simply makes the first string variable, 
which is as. equal to the first word read 
from the data line, and the second string 
variable, AS, equal to the second word read 
from the line. We can have a line 70 which 
looks like this: 

70 READ OlS.A 1$.02$.A2$.03S.A3$ 

This would have read three sets of question 
and answer words, or we could have read all 
six sets in one operation. 

As it is, we chose to read just one ques· 
tion and one answer in line 70, and in line 80 
we print the question word. Since as is as· 
signed to LION in line 70, that's what comes 
up on the video screen. We don't ask for the 
answer word (A$) to be printed, so it isn't. At 
line 90 you're asked to input your answer, 
and line 100 then compares your answer 
with one, PRIDE, which has been taken 
from the list. 

We've made a few changes in line 100, al· 
so. If your guess is correct it is announced 
on the video screen, and the instruction 
GOT070 tells the computer to read another 
pair of words. That's what makes this READ 
... DATA pair of instructions so useful, 
each READ is a new one, with new informa· 
tlon coming in from the data line or lines. 
This time, as is set equal to WHALE, and AS 
is set equal to SCHOOL See why we call 
these quantities variables? We vary what 
they are set to each time, instead of leaving 
them set for all time. 

Looks a bit more interesting now, doesn't 
It? You can use as much data as your com· 
puler has space for (and your typing fingers 
will really ache before you fill up the 16K 
TRS-80 with data). Your TRS-80 won't let 
you type more than a total of 255 characters 



the electric pencil II ™ 

~ for the lRS-80 Mod;.""ii':'Sh<Computer 
~i' 
The Electric Pencil is a Chcracter Oriented Word Processing 

System. This mealS that text is entered as a continuous string 
of duacters end Is mcr~ipulated as such. This allows the user 
enormous freedom end ease In the movement end tuldllng of 
text. Since lines ere not delineated, any number of char
acters, words, lines or paragraphs may be Inserted or deleted 
anywhere In the text. The entirety of the text shifts end 
opens up or closes 01 needed In full view of the '*". Car
riage returns as well as word hyphenation ere not required 
since each line of text is formatted automatically. 

As text is typed end the end of a screen line is reached, a 
partially completed word is shifted to the beginning of the 
following line. Whenever text is Inserted or deleted, existing 
text is pushed down or pulled up In a wrap er~ f01hion. 
Everything ~s on the video clsplay screen as It occurs 
thereby ellmlnoting any guesswork. Text rnoy be reviewed at 
will by IIOI"iable speed or page-at-a-time scrolling both In the 
forwa-d end reverse directions. By using the search or the 
search end replace fooction, any string of characters may be 
loc:ated and/or replaced with any other string of characters as 
desired. Specific sets of characters within encoded strings 
may also be located. 

When text is printed, The Electric Pencil automatically 
Inserts carriage returns where they ere needed. Numerous 
oambinotions of Line Length, Page Length, Character Spacing, 
Line Spacing end Page Spacing allow for any form to be 
handled. R1!1lt justification gives r1!1lt-tuld mcrglns that 
ere even. Pages may be numbered as well 01 titled. 

the electric pendl 
-1 Proven Word Processing System 

The TRSDOS versions of The Electric Pencil II ere our best 
ewr! You con rraw type as faat as you like without losing any 
duoc:ters. New TRSOOS features include word left, word right, 
word delete, bottom of page numbering 01 well 01 extended 
cursor controls for weoter '*" flexibility. BASIC files may 
also be written end simply edited without additional softwere. 

Ol.r CP/M versions ere the sane 01 we hove been dstrlbuting 
for several years and allow the CP/M ue« to edit CP/M files 
with the addltlan of our CONVERT utility for an additional 
$35.00. CONVERT Is not required If anly ~Ide and eaay word 
processing Is required. A keyboard buffer permits fast typing 
without character lou. 

CP/M 
Serial Diablo, NEC, Gurne $ 300.00 
All ather printers , •••• $ 275.00 

TRSDOS 
$ 350.00 
$ 325.00 

The Electric Pencil I is still OYOIIable for TRS-80 Model I 
users. Althoug, not as sophisticated as Electric Pencil II, it 
is still an extremely easy to I.M and powerful word processing 
system. The softwere has been desi~ to be used with both 
Level I (16K system) and Level II models of the TRS-80. Two 
YWIICN, one for lM with cauette, and one for use with disk, 
ere OYOIIable an oosaette. The TRS-80 disk version Is easily 
transferred to dsk and Is fully Interactive with the READ, 
WRITE, DIR, and KILL routines of TRSDOS. 

TRC 
TRO 

Cassette •• •••• • $ 100.00 
Disk • • • • • • • • • $ I 50.00 

l'eatarel 
TRSDOS or CP/M Compatible • Supports Four Disk 
Drives • Dynamic Print Formatting • Diablo, NEC & 
<Nne Print Packages • Multi-Column Printing • Print 
Value Chaining • Page-at-a-time Scrolling • 
Bidirectional Multispeed Scrolling • Subsystem with 
Print Value Scorebocrd • Automatic Word & Record 
N.mbe' Tally • Global Search & Replace • Full Mcrgln 
Control • End of Page Control • Non Printing Text 
Commenting • Line & Paragraph Indentation • 
Centering • Underlining • Boldface 

m ss 
MICHAEL SHRAYER SOFTWARE, INC. 

1198 Los Robles Dr. 
Palm Springs, CA. 92262 

(714) 323-1400 
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~ BEST SElliNG INFORMATION 
MANAGEMENT SYSTEM IN 

MICROS TODAY!! 

SELECTOR III-C2 

• Powertul 
• creates and Mamta1ns Mulu key data 

bases 
• Prmts FORMATED . SORTED REPORTS wtlh 

numencal summanes 
• Source code supplied 
• Prtnts MAILING LABELS - and more ' 
• comes wtth APPLICATIONS PROGRAMS 

1ncludmg 

• Sales Acttvoty • lxpense Regtsler 
• Inventory • checks Ref)tster 
• Payables • chent / Patoent Record 
• Recetvabtes •Appoontrne~ts 

. NAO . Ltbrary 

Ltr· ... zTRA.y 
" BRIDGES THE GAP ' 

. MiChlnt W"~Qu~ge COM flU 
OWIC.Ity C.~ #f'U' your 

CP!M s..-

aA.wi .... IICI ft·m.-.,, 0t11 

''9"''10r 
. M.,..y OttCNyt<l n DOt"' HE l 

.,_, ASCtt 

,. . So<IO<~IOO

iJIIIOWyoO"' "'"" HU ..., 
ASCII 

• lt ai"!Sitt$ bOCPI Otll"' ,.no p~o 

9r•m hlfl D't 11 e ~me 0y1e D' 

DYIO 

• Newly crtoiled 1!\t \ ~nne<l 

101' ootenl~ eoors Detwttn 

~ II IASIC & II I ASIC ~ 0 
Ofi.tlet 

. C,IM ,,~ ..U' 1\10 I ~y 

W!-ei.IIC \' 1'\9 
·~·Lnt1 o~n, l)t0Q'.I.., l.>r •· 

OCCWI'tf'U1 Oil ;ny SJr~ 

~~~ • •¥loitllf ·~~ 
l f'leff"'Ct ,,.,..~~ "Ut ... ·t 

tot .tn' Srt'tm ~eVe ton~ 
S'O!" .. no O.OUQ9 no 

• 0 SO I .. yS DOl fi CP I M & 
fRSOOS OUKIOtllt. 

From CP/M: TRSOOS now available tor TRS«l Modell 
Both directions St49 00 

FllfTIIAN Oosll diiO Mdnu.J S99 
!Unuil dlOne IINIIW puce Cre<l•le<l 10 S~tetn l UO 

W'iNEVADA 
.~ COBOL 

.-- A POWERFUL subset of ANSI 74 

.-- A PRICE that s UNBEATABLE - $99 

.-- EXTENDED antnmellc & 1/ 0 features 

.-- FAST compol.lllon ana execution 

.-- EASY to use Generales small executaOie 
ootect mo<lules 

.-- UNIOUE [dSt l ~ unaerstooo error 
messages 

.-- CP/ M compatoOie 

.-- Also avaolaOie ON TRS-80 CPiw 

.-- REQUIRES only 16K·RAM 
,- Oesogneo lor PORTABILITY 

STAN DARD FEATURES 

• Ranaom access !ole structure 
• Sequenllal Illes Foxeo ana varoaote tengtn 
• OeOUQQIOQ CdD.!Otlrly 
• Copy statement 
• Data types & clldr acter strong 16 B<t Btnary 

ana packeo oecornat tComp 31 
Ftle management and report wnt1ng modules 
contatn ltnkage to user subroutines to add 
VIrtually any spec1al purpose appl1cal1on ------------...-------1 .. -=- • 18 Otgot accu• acy 

• HexoOecomal non numenc to ter a is 
• Powerful eOottng 
• Interactive accepi/Oosplay m

STeAnTt EsyOsFtemTHs~ ART tn mlormauon manage r.\ r:l -
BUSINESS .... 382 

NEW - Ready·to·run verston lor the U \ v 1 Uofi"[O)Iij'pROOUCTS 
TRS·80' Model I only from Bustness V \1!> 111~ 

Oller eo on ootn ~ ' • • a no 8'' oos~etle aot 
versoons $99' 

Mrcroproducts Also avatlallle lor Model II 

Requlfes CPIM operat1ng system or 
denvattve and CBASIC2 

Offered on 5'1•" or 8" all vers1ons 
~BASIC 2 w1th Selector Purchase 

$295 . • 
$75 . • 

A DIVISION Of THE READY CORPORATION 
LIVERMORE FINANCIAL CENTER 

11011 s LIVERMORE AVE • Lover more CA 94 ~)0 

(4 15) 449 44 12 

VISA M/C 

' CA res1dents add 6% sales tax. 
Continental shipping $3.00. Allow 2 
weeks delivery. 

TRS 80 ts a traaemarK ol tne Tanoy Corp 
CP/ M os a traoernark ol Otgttal Researcn ...,. 

THE FIRST TRS-80® COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LNWSO 
PC BOARD $ 8 9.9 5 

LNW 
RESEARCH 

LNW RESEARCH Introduces tho LNW80, a high perlormance color computer, com· 
pallbte with the TRS-801"' Model l. The tu lly Integrated LNW80 Is a sophlsllcal ed and 
versallle microcomputer with the following powerful features. 

COMPAnltUTY 
Hardware l nd aoltware compallble to the Radio Shack TRS-80 rw Model 1 computer. 
provides the widest sofTware biN of any microcomputer. Cassette interface, e•pan. 
slon bus. 

DISPLAY 
Quality upper and lower case display. 
Two modes of cotor graphics, h igh resolution graphics. ~ x t92 on eight colors
higher density than the Apple II. · Low density color graphics of t28 x 192 are al so 
available tn eight colors. 

High resolution- black and white graphics- of ~ x 192 ml•ed with te•t and 
TRS-80™ standard graphics. 
Ravet'se vldflO, composite video RF output. 

P£RFORMAHCf 
The LNW80 utilizes the l ast Z.actA microprocessor whoch eueutes 11 • speed ot • 
MHZ-over twice the speed of the TRS-80™ Modell. 

EXTERNAl DATA SEPARATOR 

SYSTEM 
EXPANSION 
•• 
$69 .. [ ~~::..:.] 

• IPLAlll2J1Cf20•A 110 
• P\OPn COtU80llU 

n it IYTU MJMOI1 
• Jai.WL ,._.QI POet 
• DUAl CAUl'" Poet 
• UA&.~nMf CLOCC 

LNW RESEARCH 3183-E AIRWAY AVE COSTA MESA CA i2e26 714-552-546 
• sc. .... ,...,.-. IUS 
~O..OWWS...,.\f 

SOUWAII COMH.tlk l 
IOlDIW llllt.Ali,Ull KlltH 

._.. .. , , ... ., _ ( __ .. , ......... . _(._ 
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on a line, so If yoor words (or numbers, of 
course, If you use number data) need an· 
other line ... 

There are rules abOllt this, as yoo might 
expect. The last word In a line must not have 
a comma following It , and the next line must 
start with a line number which Is greater 
than the line number of the prevloos line. Af· 
ter the line number, yoo must type In the 
word OAT A, then the first data word for the 
line, a comma, the next data word and so 

11We still don't have a really satisfactory 
program yet. For one thing, there's no end . ... " 

of reads, because It lets us add to the data 
easily, by Inserting more data between the 
gaggle and the Z; If we had used a coont, we 
should also have to change the count num
ber. 

We now have the problem of the program 
looping aroond line 80 throogh 100 and 
back when yoo can't answer. Let's allow 
three tries only, and If all are wrong, we print 
the correct answer and fetch the next pair 
of words. 

How do we do that? 
First of all, we must select a letter to rep

resent the number of tries; T looks useful, 
as It will remind us of t for try. A letter which 
reminds yoo of what you are trying fo do 
makes life a lot easier when you are design
ing and redesigning the program, or when 
someone else Is trying to understand it. We 
want to allow one attempt whenever a pair 
of names Is read, so we need to make T take 
the value of unity each time data Is read. 

on. rl~===;~========~~==========================~ 
The computer always reads the data In ~~ M 

order, starting with the lowest numbered ~ -' [ill~~[ffi(ill[JIJ~U 
fetch word number six, for example, al· 
line. There Is noslmplecommandwhlchwlll ~~~ 

:~:~~:.h~~;:~~t''!:~o~ ~V:nu; 'L~/'' ..-440 

aroundthlslimltatlon. ~.~-s~ Ad#7 SOFTW"'RE 
We still don't have a really satisfactory ~ , It fl 

program yet. For one thing, there's no end ,,.._,;'out OI.W MW ems. 
to the program. It simply reads data unti l P.S.-~--.tto beyou- soflw•uouroe Gilleus lhe~IObealanynalionaltyadllertisedprice' 

the last word has been read, and then yoo 
get an error message-00 (oot of data). If 
you can't answer one of the questions, the 
program simply sticks, going back to line 80 
from line 100 until yoo answer correctly or 
switch off In disgust. 

Change Your Game 

We need a few changes. First , we need to 
be able to stop the program when all six 
sets of words have been used. Secondly, we 
need to be able to limit the number of wrong 
answers so that the program doesn't slick, 
Finally, It would be useful to keep some sort 
of score. 

Yoo may not realize It, but you know one 
method by which to make these changes. 
The obvious method Is to use counting varl· 
ables which start at zoro or unity and are In
creased by one (Incremented) at each loop 
of the program. 

Start by coontlng the number of times a 
set of questions and answers is read from 
the lines. Do we need to coont this? Count· 
lng Is one way of solving the problem, but 
there's another one: Put In a final pair of 
data Items, and make the computer rejecf 
them. There's no animal called z. and It 
doesn't hunt in Zs, so we can add z.z to the 
end of the line. We don't want to print z. so 
we'li lntercept this data, called a terminator, 
between reading In line 70 and printing In 
line80: 

75 IF OS • ·r THEN ENO 
110 DATA "UON'"."PfiiOF', .. . "GEESE"."GAGGLF,"'C',"'C' 

We have to put both Zs In the line, be
cause the READ statement In line 70 always 
reads two strings. If there's only one, we'll 
get that 00 error message again. This Is a 
much more satisfactory way of terminating 
a read than by coonting the number of sets 

CP/M :f-. 
~NE t IUHUAl ONll' 
Generlll Ledger.. . . I ~/120 
Aoct Rec:/Aocl "-YI . I 58/S20 
l'llyroll w/Coll l .. . . I 58/120 
Buy 2 get 1 free . . 11 18/15 7 
All3 & CBASIC2 .. . 11W9/171 
DIGITlAliiESEARCH ' 
CP/M' 2.2 N~ 1149/125 
CP/M' 2 2 Ctomemco. 1189/125 
CP/M'IOiher-.1 Cell 
Pl/1~ Call 
Mec I 85/t1 ~ 
Sid I 116/1 15 
Z-Sid I 95/115 
Tea S 701115 
Oelpool I 50/S 10 
Mea.oson 
Basoc:-80 I 21191130 
Basoc Comi)Oier 13241130 
Fortran-eo 13841$30 
CobaHIO 15941$30 
Mu Ma111 1 224 /130 
Mu Loll) 111111/125 
MICftO DAla BAA IYITeMI 
HOBS 1250/$40 
M08S 1750/ $40 
Other Cell 
I.O.I'.twA.I'-E. 
MICIOWI'l 
Federlll indMduel 17411/150 
Fedefal CXlfliiQie 1249/l25 
Stale onclividu8i. 1249 /S25 
CPA. Plus 
Cbenl Write-Yo 1986/195 
Tome billing . . . . 1986/195 
B.....-Piust 
General L*'9er . I 79/125 
Account~ AeceMtlle I 79/S25 
Ac:counla~ s 79/S25 
Ply<OII I 79/125 
All 4 12eeiS99 
IUI'£11101'T 
Forltl 180110 or Z80J 11 11 29/125 
r::Mgnoatoc 1 . . . 1 491120 
Olher dlll<~ ,....,. 
IDnWAIII! WORKS 
A dapt see 
Ratfor 188 

CP/M .-s: IC)IICify ciollc ~ and lormats Most lormallevAJiable 

COMI"UTEIII M.,_TI 
Peart (level ',. I 991S25 
Peart I level 2 )II . 12991125 
P..l (level 311 15491125 

MICIIOf'RO 
Wofd.Star (Ver. 2.01 . 1349 /140 
Wofd.Stw 
/~ge 
O.taSiw 
~ 
SuperSortl 
~II 
SuperSort Ill 

1489/se6 
1279/135 
11191125 
11991125 
118a/S25 
1119/125 

STI'Iuc:TUftiD IYSTaMa 
General Ledger II 17 4 71125 
Accts Rec:eMiblll l I 74 7/125 
AcctsPaye~e• 17471125 
Payroll • . $7471125 
'"--YControlll 14471125 
ANiyst ' 1197/120 
~ht· 11117/S20 
NAOI . S 671120 
OSORT s 871120 

~IAN' 
Molt oect<ages 11199/ 140 

MICII()..V 
Selector 111-Q. 
Selector IV II 
~Comoo-

WHfTUMITHS 

12ee/S20 
1469/ 135 
12291125 

·c· Compiler· 1800/ 130 
~ lonci "C"l ' _ 1750/ 145 

EIOOS SYSTEMS 
Kill. S299/S25 
Kbesic 1529/150 

"OTHER OOOOIEI" 
Tony -c · 
CBASIC IVer 2 08) 
PMcaiiZ !Ver 31 
Pascai/MT (Ver 31 
Pascal 1M 
Pucai/LICSO 
FMS-80 
CBS 
TIM l 
Vlllrt I 
Stnng/80 
~ 
~ 
Te.-111 
l\4agiC Wand 
Sclell Binder 
Etectnc f'eftellll 
CPAods 
Vulcan 0 B.M .S 
Neveda Cobol 

I 119/ $40 
I 89/ 115 
131191135 
1224 /130 
St49/S20 
1 299/125 
Call 
1279/145 
1369/ 145 
1158/125 
I 84/120 
1149/125 
1139/120 
11111120 
1299/145 
13491145 

less15% 
less 12% 

1469/S30 
189/125 

FANTASTIC ROYALTY 
PAID FOR QUALITY 
TRS-80 MODEL II 

SOFTWARE 
TRSDOS OR CP/M 

WRITE OR CALL 

TRs.acr IIODB.II 
CP/M 2.2 1149 
Etectnc Pencil II less 15" 

TRS-80!1 IIODm.l 
CP/MU 1129 
CCA Data MQr S 68 

Oon"t see it- CALL! Other software reQuirements-Call 
"'LLGHTNIN" eeAioe av•"•blel-'-t 081 8nd .-k Dl8na. 

ORDERS ONLY - CALL TOLL FREE VISA • MASTERCHARGE 
1-800-854-2003 ext. 823 • c.Hf. 1-800-522·1800 ext. 823 
OYerMa-add S10 plus addotoonal 110S1898 • Add 1 2 50 postage and handh"l! peo- each otern • CaliforniA 
reSidents add 6" sales taa • Allow 2 _,.. on c lleel<s. C 0 0 ok • Proces sob,ec1 to ch•nQtt w otllou1 notoce 
All olema subjec1to availabohty • 

F«inlomwlionwro~eoran · THE DISCOUNT SOFTWARE GROUP 
1610 Argyle Ave .. Bldg. 102 • los Angeles, CA 90028 • (213) 665-8280 
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INTEWGENT 
TERMINAL 

U.. ~ TltJ..It" •o---t.nMMI • OilY 
.................... ""'""· I~ C::.trel 
IIOYI. ~rlllt C.M-M llltl Ute 011 '""IIIIer. 
llere C1M1MeM --...... ._ Rle. Wrtte ----reeds .................. IISU2 
~ ......... .......... ... ........... .... , 
.-.,. ICIIWMI AYAUIII: 

ACaiiii..VAU . ...... .......... S4fl ... .._-~ ........... ...... 
Ktl-1 Hr Cult- Hr ltllllftt NriM. Ill• 
cluMs customer stetus r-ts, Hit •u• 
luun...-. I'IMIII list, .ec. "-h !MY 1te ""' at 
OilY tlllle ....... ....,..._ H......,..lty,..,..; ......... --.. 
--~ ... ....... ... ..... .... .... 
!let IIIMiuM alzM IHnllloll. Deslonect 11M _ ............... ._ ...... , .. _ 
...... u. .. ' •• ~ ...... HIIIHuollfv, -......... --.. 
MYICIL ...... . ............ ....... ... S4fl 
l'er • .. Ul ,.....__.,_..Some II ........ 
lty, M I 111'1111 --.. ... ................ .............. . 
e.lc. I!Hrllll ,__, Easy te - · Lilli oil 
Cor r•- efl _.., ...... ~rl11t1 4 111101 ltY Jl .,. .. .......,. wa• • 1sn6• IIMl. 

INLOGIC .... aa 
P.O. lox 160 

PAI.IS, KY 40361 
, .. , 117-MJI 
(606\ 117..U10 

(JIK TltS-W wfttt 111111 ClrtW ,...,.,_, 
•TitJ.II Is o tnlde JNWtt el TMCIY ~-

If you're serious 
about the stock market, 

you need 
Tlckertec"' 

Watch .a to .WO of your favorite 
atocklwlthouta15 minute delay. 
Tidte~tec• II a computer p!Ogl'am that dis
plays the NVSE Of AMEX tldtertape on V0U1 
TRS-80• Modol I Of both •change~ 01 on 
Option on the Modol ll. You ... ~ tiOde 
at lt II repoMd by thee~ and track 
the lalt ten trades. tk:llertope reported 
volume. and hlgl and low l mlts on the 
ltocks you are watChing. nae~~ec pro
gram price~ ltart at $1 .000.00 with many 
optional featu-• available InCluding hard 
copy and partfollo management system.. 
Program~ may be purc:h<Jied fOt COih (I.e .• 
hard dolknl ()(payment oan be orranoed 
In the form c:A ~ bfokemge com
millions (I.e .. Soft Dollar Software•). Ex· 
change f .. are ..tra. Call fof FREE blo
c:tue TOll-fREE at(IOO) 223~2; In New 
VOIII oall (212) 617-0705; Of circle the 
r.ader MMc:• number. 

MaxUle& ...... 
Company Inc. 

6 East 43rd Street. N.Y~ N.Y. 10017 
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EDIT line 70 to: 

and Twill be COfT8Ctly set at each read step. 
Now we want to add one to T each time 

you anawer lnconectly. we can do that by 
altering line 100 (which Ia Iengthening fltlflfY 
time we alter this program), to rMd: 

100 If' .. • Ql THEN ......-r "MU. DONE"": 
GOTO 10 : ELSE ......-r 

'VIIAONG. I'M AFRAID ·mY li4Nir: 
T=T+1 :0010111 

After our third attempt, T will have the value 
four. We now need to arrange for thla to 
cauae the program to break out of Ita lOop. 

If T Ia leu than four, line 80 should print 
Q$ and uk for an Input reply. lf T Ia equal to 
four, we want to print the correct answer 
and start with another pair of words. It looks 
like a convincing cue for an IF ... THEN 
statement. Suppose we make line 80 read; 

Ill ......-r 01 : If' T • 4 Tl4IH ......-r 
•AHIWEJ' IS"",AI:PNNT:GOTO 10 

If you've had three attempta, the answer 
Is printed and a new animal question Is 
asked. In line 70 TIs agaAn set to 1, 10 the 
next time the program goee to line 80 the 
new piece of program Is lgncnd again. 
'Nne printed the worda and the van.ble AS 
In the new section of line 80 ualng a semi· 
colon to keep the video dleplay running on 
the same nne. r-Ne could have used T = 11n 
line 70 and IF T = 3 In line 80.) 

The next Item on the nat Ia a way of keep
Ing acore. To be fair, we need to keep a tally 
of the number of total attempts and the 
number of auccessful attempts. Each time 
we'Ve been aucoeaaful, we'Ve printed WEU 
DONE, 10 we could make a count of the suo
c:eaatul attempts ther8. Each time we an
swer, we Input something on line 90, 10 the 
total number of attempts could be counted 
ther8. 

Let' a uae the vanable A for the number o1 
attempts. We have to atatt at zero, 10 A 
must be aet to zero •rly In the program. 
Une 10 Ia fairly empty, and we can add, after 
a colon, A = 0. To count the attempts, line 90 
needs another addition: A = A+ 110 that A 
Is Increased by one each time you answer. 

If we use S to count auccea .... we can 
set S • 0 In line 10, and Increment It juat af· 
ter the statement PRINT "WEU DONE'' In 
line 100: 

100 II .. = Ql THEN PfiNT '"NIU. OONE"": 
Sz8+1:GOTOJ'ItlaE 

PNNT "'WAONG,N ARWO · mY AGAIN": 
T•T+1:00TOID 

Finally, having counted attempts and 

aucoea .... we better make some use of 
them. When the last pair of Items (the ter· 
minators) has been read, we can print the 
acorea Instead of just finishing the pro
gram. Thla Is done by adding line 75: 

75 If' 01 • -r ll'len 1211 

and In line 120, printing the score. 
In cue you're getting a bit lost with all 

these changea, Uatlng 4 ahowa what the 
program now looks like. The program whk:h 
started aa a very simple game Ia now more 
advanced, and does Ita own scoring as well . 

Add ExcttMMnt with FOR-NEXT 
The game will be much Improved If we 

can arrange the program 10 that the com
puter can pick any animal at random and 
surpriae you. We can't tackle that until we 
learn two other Instructions. 

The f lnst Is a really powerful one called 
the FOR-NEXT lOop. Its purpose Is to allow 
you to count the number of times an opera· 
tlon Ia carried out. For example, If we type In 
the Instructions: 

2DDFORN • 1101 
21011EAD. 

22DNEXT 

a loop will be set up to read alx Items from a 
line aomewheq elae In the program. The 
tnt time the computer comes to line 200, It 
sets N at 1 and then In line 210 reads the 
flnst Item, assigning It to SS. 

There being no Instructions about what 
to do with the Item In thla example, the com
puter goes to the next line-NEXT. NEXT 
means go back to the FOR Instruction, and 
make N one atep greater. The alze of the 
step, unless you Instruct It otherwise, Is 1. 
The next time round N Ia aet to 2, and In line 
210, the second Item Is react. 

Once again we go to line 220, and the 
NEXT Instruction compares the value of N 
(now two) with the limit we aet (which was 
siX) and returns the program to line 200. 
This loop repeats until the NEXT Instruction 
makee N • 7. Thla stops any return to nne 
200, 10 that the program goee on to the next 
line. 

The example we've used Ia a fairly simple 
one, with very few lnatructloM between the 
FOR and the NEXT. We could, In fact, write 
such a short piece of program on one line: 

2DD FOR N • 1101 : IIEAD. : NEXT 

and we don't have to worry about having to 
... up a comparison like: 

210 • M< •• Tl4IH 2DD E1.R 220 

The word powerful, when It's applied to 



U1\:\ THE PROGRAM STORE (202) 337- 4691 

4 2 0 0 1/ 1 s con s 1 n .\ve No s h 1 n g 1 o n D C :0016 

Osborne & 
A . t 

~m~TING 
For two years we have looked for good 

business eccountlng p rogr-s . After 
reviewing many over- priced or 
non- functioning peckages, we have finally 
found some excellent software . And it is 
available at a reasonable price - $25. 00 per 
peckage . 

These programs a re the Osborne L 
Associates systems which are copyrig hted 

BOSS 
by V. Hester from Sof t Sec tor 

This utility is the perfec t tool for creatin g and 
debugging BAS IC programs . It a llows s ingle 
stepping through a BASIC program , sett ing up to 
five b reak points in t he program, and tracing of 
program logic using only a small portion o f the 
screen4 You can also review selec ted va riables 
during program execut ion and return to your 
program with t he disp lay restored . If you like . 
you an store one o r more programs in high memo 
ry for later retrie val . 

Known to work with Level 2. TRS DOS , 
NEWDOS 2.1 , NEWDOS / 80 , and VTOS . $2 9. 95 

by Taranto & Associates . They are ex- ..,. 
cellent progr•ms which have ~»en used for 
several years . Originally written for other 
computer systems. these programs are now 
available for the Uk Model I TRS- 80 with 
two d isk drives . 

THE B00K 
ACCESSING THE TRS-«)• ROM 

These programs a re not games . They 
ere meant to adapt to your KCOuntlng 
system . You should not expect us or this 
software to be your accountant. But, if 
properly used , you will seve hours of valu
able business t ime . 

All Osborne f. Associate s programs 41re 
fully documentl!d by their three extensive 
books - "General Ledger . " "Accounts Pay
ab~ L Accounts Receivable . " and 11Payroll 
with Cost Accounting." (These TRS- 80 
progroms do not Inc lude the cos t accounting 
system . T he General Ledger dol!s contain a 
Cuh Journol.) These books are available 
for $20 each. Pleue Inc lude $ l. 00 per book 
for flrsl c lass shipping (o therwise sent 
U.P . S.). 

Act today ! 

General Ledger 
Accounts Receivable 
Accounts Payable 
Payroll 
Any book 

$25· 00 
$25.00 
$25.00 
$25.00 
$20.00 

SUP.ER NOVA 
by Bill Hague from Big Five 

Asteroids" surround your ship . Shoot 
the asteroids and the alien ships . Wr itten 
in m;ochine language , this game is GREA T ! 
T here are five d ifferent types of alien ships 
including the very deadly Flagship . • You 
shoot fr om your ship . rotate It , use you r 
thrust key to move , and In emergencies you 
go Into hyperspece . Level 1 or 2 - $14. 95 • 

GAL~Xs10N 
by Bill Hague from Big Five 

"Galaxian " is the r age at the arcades . 
Now G~L~XY INV~SION Is the rage on the 
T RS- 80 . The aliens move about the top of 
the screen end will smoothly swoop down on 
you. But wetch out for the Flagship 
Alerts! Le vel 1 or 2 - $U. 95 
(P .S . This ad elmost did not get finished 
due to Gelexy lnvuion addiction.) 

by Bruce Artwlck from Subloglc 
The welt is ove r ! If 3- 0 g rap h ics seem 

impossible on the low resolution TRS- 80 , 
you haven 't seen this brlll lent p rog ram . 
During FL IGHT SIMULATION , you Instant 
ly select Instrument f light , r adar . or a 
breathtaking pilot's-e ye view . But be sure 
to strap yourself in - you're liable to get 
dizzy ! 

Once you put in some air time lear ning to 
fly your TRS - 80, heed for enemy terri tory 
a nd try to bomb the fuel depot and airstr ip 
while fighting off five ene my war;>lanes . 
Good luck ! 
Level I or II protected cassette 525 .00 

OTHELLO 
from Instant 
We h;ove long looked for a good Othello 
playing program . This Is It ! The program 
has seven levels of play end It wil l let you 
see its thinking . Written In machine lan
guage , you decide where to move using the 
arrow keys . 59. 95 

from Insiders S oftware ConsuiUint s 
For the machine h1nguage expert or beginner • 

This first of three volumes g ives you access to 
over fi ft y a ri thmet ic, mathemat ical , and d ata con 
version routines in the TRS- 80 ROM . Includes 
~>ample programs . a disassembler program . a com 
mented listing of these ROM routines. and a memo
ry map of over 500 eddresses . I H pages . S 1 q. 95 

DISKMMOD 
by Roy Soltoff from Misosys 

T his machine l anguage progr am modifies your 
copy of the Radio Shack Edit or /Anen>bler lor u se 
with your minidi sk a nd any disk operating sys
tem . You can save and load both te •t source and 
auembled objec t fi les . Unlike the NEWDOS ve r 
sion you can read the direc tory and t he alloca t ion 
of granuales whi le in t he EDTASM . You can a lso 
kill fi les . It is a complete d isk modification for one 
or more drives . 

Other cepabi lities a re a lso added which are not 
found on NEWDOS . The block move command re 
locates a sect ion of tex t to any o ther area . The 
global change command permits , for example, 
changing a label throughout the text. The pagi 
netion feature provides hardcopy on 8 1/ 2 by 11 
pages on e ither single sheets or contlnous paper . 
In addition , high memory can be reser ved, like In 
BASIC. for machine lenguage rout ines like p r inter 
drive r s . You ca n e lso dis play the amount of mem
ory remaining . 

The (C LEAR ( key Is fu nct ione l, the s ymbol 
table is sorted a lphanumer ically and output 
5-ac ross , the sc roll up /down a llows 15 lines on the 
screen , and the 'DEFM' assembly Is improved. 
Lower case input is now permitted and you can 
branch t o any address . Plus . It also corrects the 
errors in the Redio Shec k t ape version . 

Save your time and make full use of your d isk 
system by upgrading your Editor Assembler 
today. 519. 95 
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-. .§ TO ORDER 
TUNNEL OF rAHAD~ 
by K . Pfeiffer from Adventur" g T 0 L L F R E E 
Petter ned after the popular a r cede game g 

2 2 
7 3 8 

"Crash", this Is en ection game with sound . g 8 o 0-4 4 -
You ettempt to recover the silver end 0 
tanner leaves while avoiding t he Mummy . g 
59. 95 0 

QUAD 
by Charles Asp;>r fr om Acorn 

If you a re looking for • logical and 
c hellenglng g eme you should try your h•nd 
at QU~O. The game is like 30 tic- tac- toe 
wi th a time clock ond four levels of play for 
one or two pl1yers. Vivid graphics and 
six- w•y cube rotation so you can see t he 
play from eny angle. 
Protected t1pe $ U . 95 
Protected disk $20.95 

0 
0 
0 
0 
0 
0 
0 
c 
0 
c 
0 
0 
0 
0 
c 
c 
0 
c 
0 
0 

Fo r pr o g••- i nf o r ~•t lo n c all 
( 202) 337 -G691 

!Ia il o r ders: Send check or 
money order for t o tal purcha•e 
pri c e , p l u o S1.00 f or shipping 
' hand l ing. Charge c ard cus -
toners, p l ea s e 1nclude c ard 
n umbe r, cxp1rat1 0n da te , and 
yo ur na~e as 1t appea r s on the 
ca rd . 



---- ---~ I HOME VISITOR 
SOUTHE!tN CAL MICHIGAN 

17 !~3 ~ 14• 
QUARTER 

BALL ON SOUTHE!tN CAL 3& TinE 
lo I>OWN l.O YA!ti>S TO GO U \ ~3 

OFFENSE PASSES J>EEP••J>EI'ENSE 
IS A 3-~ PLAY GAINS lo& YA!ti>S 

.. FIRST J>OWN SOUTHERN CAL 
EFENSE# 

_,; 

FOOTBALL/ 80 
Pia) c u llrxt• luuiiMII wllh )UUI c umpull'l . 
Male h ) OUT u llt·m oH' JIIU <lt'lon>OH' piJ) call in!( 
ahclic it·• wuh FOOTBALL KO. 
• I I OHl·n:-i\'t' Jjlft ).'t HI c huu~· hom 
e =~ fl\'l t 'U ) I\'t ' !tllfU \1(U '"J IU U!lo4: 

• G nt l>lllc ... !t( uu·hu.:Utl 
e :'\'illlolll\t' ul t·~u h plot) 
• Pia) n ·,u lt comJJUioHIUII' '"'' h.t"t"tluncttom

hmauou u f uflc· lhl\t' .u 1d ddt 'lhl\ t ' ,uau·~u·~ 

BASEBALL/ 80 
\\'h t•u the· M .. d~Nl c "'"'K'~ ~wau II In h .. h4.·ball. 
Challt'IIKt' \otu· c o mpu lt·t to ,1 t ornplt•u· J<•tnH.·, 
matt lun~ ) o u r pitt hiiiK .u 1d lu lt tii Jr( .. tl.llt')( l t '" 

woch 81\~lRAI.I. 140. 
• < ·• ~·tphu "' ""wd•u.otl upc.J.unl t·.u h JHH h 
• ~.ut .tiiH' ul 1l u · ,,...,,,lit.. ol t 'oU II JH h II 
• In tin· lwlcJ \Oil • ~JII tht· p w ht•, 
• Al lht• pl.tlt' \ UII ~·· h .. tliiU~ "''II .. Uq{\ 

16K Lt·' 't·l II 
BOT! I lfdllll') O il 

o m· 1.apc: 

to CR£ATIVE DEVELOPMENTS 
1'.0 . ROX :S IO:•i 

,.... 447 Mt·mplll>, I I'\ :SII I:S I 

Plu oo 01· !101 :SII:l· l!JW 

• BICH z 
OF f'ROORAMI THAT TREAT YOU LIKE 
AN IDfOT, WASTING TIME I MONEY?? 
RANDOM ACCESS PAYROLL 

• NO Complicated Initialization 
•EDIT & liST 
e QUARTERLY Reporta 
e PROGRAM Loadaln L .. tl'llln 30 aec. 

PAY ANY EMPlOYEE ANYTIME 
e SALARIED OR HOURLY 
e COMPLETE Including EIC 
e PRINTS on NEBS 1040 CHECKS 
e NO SPECIAL PAYROLL CHECKS 
eSPECIAL HOURS-SPECIAL PAY 
eTWQ SAVINGS-INCLUDING RIA 
a STATE TAX-WORKMENS COMP. 
e CLASSED BY Occu~tlon or Dept. 
e PAYSTUB Showl Yaar·t<HSata 
• No Fltanamea-AII Automatic 

SEND YOUR STATE TAX SCHEDULE 
•We'll Customize for your State Tax 

WRITTEN IN BASIC FOR 
COMPlETE CONTROl 

Documentation & Dilk $55.00 
Documentation only S10.0Q. 

credit to purchase 
MASS ADD 5% or Exempt number 

Raqulraa: 
Min. 321<·1 Drlve-Prlntar a 50 EMP 

481<·2 Drlvei·Prlntar = 100 + 
TEL. 7 AM-9:30 PM EASTERN 

(617}359-23&4.18370 

MEDFIELD ,.....,.. 
COMPUTER SOFTWARE 

3e GREEN ST., MEDFIELD, MA 02052 
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an Instruction means It does a lot of pro
gram work without needing much typing. 
The amount of work It does can be judged 
from the time It takes. As an example, and 
so that you can see the FOR-NEXT loop dcr 
lng something, try the program In Listing 5. 
Use a digital watch to measure the t ime be
tween pressing ENTER on this one liner and 
getting the READY signal back, and watch 
the line printing out. FOR-NEXT loops are 
often used deliberately In programs to 
create a time delay, such as to give you a 
definite time to answer a question before 
moving on to the next one. 

BASIC Into 

There's a routine built Into the BASIC ian· 
guage which picks numbers randomly for 
any number limits you like to use. The com· 
mand Is AND, and what makes It so useful 
(not just for games, Incidentally) Is that it 
can be followed by a whole number (an in· 
teger) In brackets. The result will be an In· 
Ieger picked at random which lies between 
one and the number you used in the brack· 
ets. For example, RND(6) should cause the 
computer to come up with a random whole 
number between one and six. 

We have a data list of six Items and can 
produce a random number between one 
and six. It would be useful If that random 
number could be used to select the corre· 
spondlng Item of data. For example, If 

RND(6) came up two, the second Item from 
the list would then be selected, and so on. 

There's no such Instruction In BASIC so 
we have to look for ways around this prob
lem. Suppose the random number came up 
three. Could we perhaps read the data list 
three times, and use the last item only? We 
could Indeed, and that's what the fi rst sam· 
pie FOR-NEXT program did. 

Take a look now at listing 6. There's a 
new line In the old program, line 65. At the 
start of line 65, T, the number of times 
you've tried, Is set at 1. We had to shift It be
cause our new program Is going to read 
data In several times before It actually 
prints an animal name, and we don't need T 
set more .than once each t ime. The next in· 
struction in line 65 is Y = RND(6), which 
picks a number between one and six and al· 
locates It to the variable Y. We can now use 
a FOR-NEXT loop, with the counting varl· 
able N counting from one toY. You don't 
know yet what that number Y Is, as It's gcr 
lng to be set and used by the computer It· 
self. 

The Anticipation Mounts 

What happens on each loop? At a value 
of N set at one, the program moves to line 
70, and reads the first two items (LION, 
PRIDE) on the list. There are no other In· 
structions, so the NEXT command causes 
N to advance to two, and the next pair of 

19 FOR N=1TOSBB:PRINT •JUST LOOK AT THIS ••• t•:NEXT 

Program Listing 5 

J.B CLS:A•B:S•B 
29 PRINT@26,.COLLECTIVES" 
39 PRINT:PRINT•I SHALL GIVE YOU THE NAME OF A CREATURE" 
49 PRINT•I SHALL THEN ASK YOU THE NAME FOR A GROUP OF S 

UCH CREATURES• 
59 PRINT.FOR EXAMPLE- WOLF":PRINT.YOUR REPLY SHOULD BE 

- PACK • 
69 PRINT. YOU ARE A.LLOWED THREE TRIES. AFTER THE THIRD I 

NCORRECT ANSWER•:PRINT•You WILL BE SHOWN THE CORRE 
CT ANSWER AND ASKED THE NEXT QUESTION• 

65 T•1:Y•RND(6) :FOR N•1TOY 
79 READ Q$,A$:NEXT:RESTORE 
75 IF QS=•z• THEN 129 
89 PRINT Q$:IF T•4 THEN PRINT "ANSWER IS •:A$;:PRINT:GO 

T065 
99 INPUT N$:A•A+1 
199 IF N$•A$ THEN PRINT "WELL DONE":S•S+1:GOT065:ELSE P 

RINT •wRONG, T'M AFRAID - TRY AGAIN":T•T+1:GOT089 
119 DATA •LION•,•PRIDE•,•waALE•,•scHooL•,•FISH•,•sHOAL• 

,•sHEEP","FLOCK•,•cows•,•HERD",•GEESE•,•GAGGLE",•z 
• , • z. 

129 PRINT:PRINT.YOUR SCORE IS ";S;" IN ";A;• ATTEMPTS•: 

Program Listing 6 



FROM PROGRAMMA 
HI-RESOLUTION GRAPHICS FOR THE TRS-80~ 

LOWER CASE 
The 80-GRAFIX board includes 
twO sets of lower case characters 

at no addouonal co<t. 

DEMONSTRATION PROGRAMS 
The 80-GRAF IX board is supplied 

w ith a Character Generator software 
and several demonstra t ion programs. 

REAL-TIME GRAPHIC GAMES 
With tht 80·G RAFIX board you c,an 
write exciting real-time games using 

BASIC. 

ELECTRONIC DESIGN 
The 80-GRAF IX board has unlimited 

apploca!lon in Electro noc design 
and Education. 

FINALLY, AT LAST ... 
HI· RESOLUTION GRAPHICS is available lor your 
TRS.80 computer system. The 80-GRAFIX board from 
P ROGRAMMA lnternatoonal. Inc. goves your TRS-80 h igh 
resolut ion capability that os greater than the Commodore 
CBM/PET or even the revered APPLE II. 

80-GRAFIX gives the TRS-80 an effective screen of 
384X192 p ixels. versus the normal 127X192 for the 
TRS-80, 80X50 for the CBM/ PET, or the 280X192 of an 
APPLE II. As an 1dded feature, 80-GRAFIX offers you 
lower case characters at no addotoonal cost. Of course. you 
; an also crute your own set of up to 64 origin1l characters 
us ing the supplied Ch1racter Genora tor software. 

The BO·GRAF IX bolrd is simple to Install (note that this 
voids your Radio Shack warranty! , and programming is 
done th rough BASIC. 80-GRAF IX opens up a whole new 
realm of software development and ucitement never 
drumed of for the TRS-801 

EASY INSTALLATION 
The 80·GRAFIX board os simple to 

onsta ll and fits inside the TRS·80 case. 

80-GRAFIX HI-RESOLUTION 
Finally , tht only me.ns to protect 

your computer investment is to order 
an 80-G RAF IX board TODAY ! 

INVERSE VIDEO 
The 80·GRAFIX board allows you to 

do inverse video to h igh-light your 
screen d isplays. 

CHARACTER GENERATOR 
The suppl ied character generator 

software 1llo ws you to create your 
own character set of up to 

64 original characters. 

GRAPHICS GALORE 
Tht 80-GRAF IX board and 

the supploed Charactor Generator 
allow you to become an artist. 

EXCITEMENT 8c FUN 
Open up a new realm of software 

development with the 90-GRAF IX 
board. 

Available exclusively through PROGRAMMA at the cost of $149.95 
Please check with us for availability prior to ordering 

PROGRAMMA 
INTERNATIONAL, INC. 
3400 Wilshire Blvd. 
Los Angeles, CA 90010 
(213) 384-0579 • 384-1116 • 384-1117 VISA and MASTERCHARGE accepted 

TRS-80 is a registered trademark of the Tandy Corp. .....21 



STUDENTS - TEAO-IERS 
BVGINEERS- STATISTICIANS 

USE YOUR TRS:-80 TO 

LEARN OR TEACH CALCULUS, 
ANALYTIC GEOM. & 

STAnSTICS 
WITH TWO VERSA TILE PROGRAMS 

DEVELOPED BY DR. S. W. TURNER 

CURVP/..OT R-ly ploa MWiy ony .-

tkfin«J funct ion in .any or Ml QUIIdt¥~ts. Si,.,.,. tyfM in c».ir.t 
lvnttion uMng JtMJCJMd .t,.txMc forrmt. Uwr controh rwtg11 of 

It ¥'ld y ~t/y Md progrMn IM»>J both ..... ,.,.., 

O(Jt ton.lly di'f/Myr vM!ft of x & y. lJftigtwld to ,_,.ially 

•~M'tine ltmltr, m~n. diJCOnrinultiw, lind lnll«r;on polntJ. 

E•c.ll*'lt lor mstruction .... . . , .. , .......... $ 16.95 

CURVFIT 
notm•lt vp to 14rh a.gne through • l¥fll no. of dlt• pomts 

I 160 prs. 10' 16k m«h.J using ffl#fthod o f IHit IQUMft. O.r• 
pomtt ~Y N input in .any ouJer. P,Ofi'Mrl t:OffJP'Jtfn l:OI"n 

l•t ion CfJJ4'1fic;.nra for ~«:h r¥H of fit INld tM)ul•m •II 

corrtJIItion COt8ffickn ts f or NJY »l«tlon of btnt lit. AIJo inr.r

I)OI•tft to ~ict •'Y ~ of X & Y bM«J on r<~MI«M cJM• 
polms. E~ny corr«tion of mtry .rron. . . . .... ... .. $16.95 

lkJrh PrOgrllffll Ftv Only . . . . . . . . . . . . . . . . . . • . . . .. $29.95 

Progroms Sllipp!ld On c.-rre 
Sy,-. Roquiromenn: 16K. LVII. MOD I 

Moil Ordor Or -(!104) 897-374 I 
FL tnidMts lldd 4 S NIH tu 

F'" Shipmtrnt 

... u1 

fjp;j-wtw:ngw 
• o ... .__ ,, J~M,. -z 

SPECIAL INTRODUCTORY OFFER 

MORTGAGE LOAN SERVICING 
& RENTAL 

INCOME MANAGEMENT 
FOR TRs.ao· MODEL"II 

• • • 
Annual Mortgage Loan Statements 

Delinquent Reports & Overdue Notices 
Escrow Analysis 

Rental Income Management 
All Reports on 8 1/2 x 11 Paper 

Price $850.00 

• • • A MUST FOR • • • 
Loan Servicing Agencies 

Property Management Companies 
Apartment Owners and Managers 

SnnM COIISULTATION 
ON OTIR TIS-10* APPLICATIONS 

.... 320 

FISHER ASSOCIATES (214) 331-8521 
4850 S. Hampton, Suite 109 

Dallas, Texas 75232 

'TRS-80 Is a Trademark o l Tandy CO<p. 
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items is read. Reading the next pair of items 
in this way automatically causes the pre
vious values to be wiped out, just as record· 
ing a new Item on a music ca.ssette wipes 
out the one on It before. The value of the 
variable N will be Increased by one on each 
run around this loop, until it equals Y, the 
random number. Suppose Y happens to be 
four. Then the fourth set of words is read, 
and the loop stops with OS and AS storing 
the fourth set of words, SHEEP and FLOCK. 

The FOR-NEXT loop has stopped and the 
program moves to line 80, carrying out one 
very important instruction on the way. RE· 
STORE causes the data selector to go back 
to the start of the data. Without RESTORE, 
the next time we look for a word, the data 
would be counted from where we left off 
first time, which doesn't leave much room 
for choice, since only a herd of cows and a 
gaggle of geese follow the flock of sheep. 
RESTORE sets everything back so that the 
next random number starts the search from 
the beginning of the data again. 

For a simple game like this, let's view the 
score after each set of five answers. 

We need to count a set of five Items 
printed, and then show the score. We will 
set up another variable, (J) to act as a 
counter, and increment each time a ques
tion is printed. We want a way of telling 
when J is 5, 10, 15 or any other multiple of 5. 
We could have lines like: 

200 IF J " 5 THEN-----
210 IF J = 10 THEN-----
220 IF J = 15 THEN---- -

but that's a waste of time and memory. A 
much easier trick is to make use of yet an· 
other feature of that big BASIC In the 
TRS-80, the INT command. INT means 
rounding off a number by removing the frac· 
tlonal part. INT(6.25) Is 6, INT(2.14) is 2 and 
so on. The way we're going to use INTIs In a 
decision step: 

IF INT J/5 = J/5 THEN---- -

"Without RESTORE. the next time we 
look for a word the data would be counted 

from where we left off the first time. 
which doesn't leave much room for choice. 
since only a herd of cows and a gaggle of 

geese follow the flock of sheep. · · 

We've now arrived at line 80, and the 
question word Is printed as before. The rest 
of the program is also unchanged, so that if 
you answer correctly or have three unsuc
cessful tries, the program returns ... or 
does it? You need extra eyes in this busl· 
ness. If we want the next word to come up, 
we need a new random number, else the 
program will go back to its old way of taking 
the next pair of data words. Instead of 
GOTO 70 in line 80 and 100, we want GOTO 
65, and that should set things right. 

The game's getting more interesting now, 
and it would be useful to have more items 
on the list, because with only six sets of 
items it's not much of a game. Our changes 
have made the Z,Z terminator unnecessary. 
Because we're picking at random from six, 
there's no chances that Z will ever be 
picked, so we can remove these letters from 
line 110. We can also remove line 75. 

How do we go about ending the game 
and reading the score? It would be useful to 
see the score any time we want and opt to 
continue or end. 

The easiest way to understand how this 
works is to Imagine taking values from one 
upwards. If J Is 1, then J/51s 0.2, and INT(J/5) 
is zero. J/5 certainly isn't equal to INT(J/5). 
For J = 2,3,4 we get the same effect; the 
INT value Is zero, but for J = 5, when 515 = 
1, and INT(515) also equals 1, the test suc· 
ceeds. 

At J = 6, J/5 = 1.2. and INT(J/5) = 1, and 
the two are unequal again until J = 10, 
when both J/5 and INT(J/5) are equal to 2. 
This test therefore allows us to detect each 
set of five steps of J. 

If J/5 = INT(J/5) we want a score. We 
don't want the score to come up too quickly, 
so we'll Introduce a time delay between 
each test, which will also delay the appear· 
ance of the score. To do this we can use: 

FOR Z = 1 to 500: NEXT 

Z doesn't mean anything to the program, 
It's just a variable which we' re using for a 
time delay. 

How do we use the test IF J/5 e INT(J/5)? 



If the test falls, the ELSE at the end of the 
line directs the program to find another 
Item. This will happen on the first four runs. 
When the test succeeds, and J/5 = INT(J/5), 
we've reached the fifth (or 10th, 15th, 
20th ... .. ) item, and the screen is cleared 
and the score printed. 

The next line is the new way of deciding 
whether to continue the game or stop. The 
question "00 YOU WANT TO CONTINUE" is 
asked, and instructions are given for an· 
swerlng. An answer of this type (Y or N) has 
to be followed by hitting ENTER; later on 
we'll look at methods of answering ques
tions like this without using the ENTER key. 
I'm a card-carrying member of the Help 
Stamp Out Needless Key Pushing society, 
myself. 

This looks like a good time to sit back and 
take a hard look at our program, which is 
possible only if you have a copy on paper. 
Short programs of 16 lines or less can be 
viewed on the video screen, but this one will 
not quite fit into 16 lines. For programs 
longer than this, the only effective way to 
check it is to print it on paper or to copy the 
listing from the video screen. 

Shape-Up and look Prot .. alonal 

A long hard look at our program as it is 
now shows that it needs renumbering. The 
odd numbered lines we added have Inserted 
useful features Into the program, but they 
make It look rather untidy. If we had a really 
long program here, the simplest way of re
numbering would be to use a renumbering 
program. As we're remodeling the program 
with this new random selection feature, we 
might as well write out the program again, 
and renumber as we go. The result Is shown 
in Listing 7. 

it's at this stage that you can make a pro
gram look and run more professionally than 
most home-brewed efforts. One pointer is 
neat printing, with good tabulation and 
even lines, preferably right justified. Right 
justified means that the ends of the lines on 
the right of the screen are lined up, and It 
has to be done by careful attention to the 
spaces between the words in the line. A pro
fessional programmer may spend as much 
time on tidying up the printing in a program 
as on the rest of the program. 

The next item on the list is error traps. 
Professional programmers write programs 
which other people are going to use, and a 
good program should be user friendly and 
crash proof. User friendly means that when 
the user has to make some sort of choice, 
the questions should be put politely, and 
easy to answer. 

For example, it's a whole lot friendlier to 
be asked to type YES or NO, than 1 or 2. 
Crash proofing is even more Important, and 

"It's at this stage that you can make 
a program look and run more professionally . ... " 

means that every input from the user has to 
be tested. For example, If a YES or NO 
answer is called for, what happens if the 
user types YO or NES? A homebrew pro
gram might terminate, or worse still, it 
might take the answer as being YES or NO 
with no indication to the user. A much bet
ter way is to respond to a wrong answer 
with a statement such as: 

"I'M SORRY - I OON"r RECOGNIZE THAT ANSWER"; 
NS;"Pl.EASE TYPE YES OR NO" 

In this line, NS would be the word which 
the user had typed, and the line would be 
followed by a GOTO instruction so that the 
choice was presented again. 

Each request should be accompanied by 
a clear list of what the choices are, the user 
should be reminded of the choice, once 
made, and an unacceptable answer should 
be explained, with a return to the request. 
Making sure that this is all done is not so 
simple; it can take up a lot of time and 
needs a lot of careful thought. It also needs 
memory space. 

It pays off handsomely in the end, how
ever, because your program will always be a 
delight to run, easy for you or your friends to 
use, and a very attractive item if you want to 
sell it. 

Speed It Up 

A few final details will help the program 
to run faster. We'll spend more time on the 

18 CLS:A•8:S•8:J•8 
28 PRINT@26,•coLLECTIVEs• 

different types of number variables In Part 
four of this series, but It's not giving secrets 
away to tell you that the TRS-80 can store 
numbers In three different forms. If you 
don't specify what you want, all number 
variables are stored as single precision 
numbers, as if they consisted of a number 
with several places of decimals. This takes 
up a lot more memory space than a simple 
whole number (an integer). If we can define 
all number variables as integers, our pro· 
grams will run faster and use less memory. 
The program In Listing 7 uses a lot of num· 
ber variables which could be defined as in
tegers: A,S,T,Y,N,Z. By redefining them, we 
can clear enough string space for more 
data words. Alter line 10 to read: 

10 CLEAR 100: OEFINT A,S.T.Y,N.Z.J:A = O.S = O:J = 0 

Notice that A and AS are entirely different 
variables: one is a number variable which 
we've now defined as an integer, the other Is 
a string variable which is an answer to a 
question. 

How about taking the plunge for yourself 
and designing your own question and an· 
swer game? Remember that you will have to 
insert a larger number after CLEAR in line 
10 if you use a lot of word pairs (the number 
should be equal to the number of charac
ters, plus a bit In reserve). You will also have 
to change the title and instructions to fit 
your own Ideas. 

Next month-another small step for the 
TRS-80, a giant step for programmers. • 

38 PRINT:PRINT•I SHALL GIVE YOU THE NAME OF A CREATURE• 
48 PRINT•! SHALL THEN ASK YOU THE NAME FOR A GROUP OF S 

UCH CREATUREs• 
58 PRINT.FOR EXAMPLE - WOLF":PRINT.YOUR REPLY SHOULD BE 

- PAC!< • 
69 PRINT•You ARE ALLOWED THREE TRIES. AFTER THE THIRD I 

NCORRECT ANSWER•:PRINT•You WILL BE SHOWN THE CORRE 
CT ANSWER AND ASKED THE NEXT QUESTION" 

79 T-1:Y•RND(6) :FORN• 1TOY 
89 READ Q$,A$:NEXT:RESTORE 
99 PRINT Q$:J•J+1:IF T•4 THEN PRINT.ANSWER IS ";A$ : PRIN 

T:GOT0128 
199 INPUT N$:A•A+1 
119 IF N$•A$ THEN PRINT •wELL DONE•:scS+1 : GOT0129:ELSE 

PRINT "WRONG, I'M AFRAID- TRY AGAIN•:T•T+1:GOT090 
128 FOR Z•1T0599:NEXT: IF J/S=INT(J/ 5) THEN CLS:PRINT •y 

OUR SCORE IS • ; s;• IN •;A;• ATTEMPTS• : ELSE 79 
139 PRINT:PRINT •Do YOU WANT TO CONTINUE? TYPE Y FOR YE 

S, N FOR NO" 
149 INPUT Z$:IF Z$• •y• THEN 79 ELSE IF Z$••N• THEN END 

ELSE 148 
150 DATA •LION•,•pRIDE",•WHALE•,•scHOOL","FISH",•suoAL" 

,•SHEEP","FLOCK",•cow•,•uERD",•GEESE","GAGGLE" 

Program Listing 7 
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• Let the computer write your "a..lc" 
program for youl 

• Draw piCtures, •nlm•ted figures, deta 
fonn81 

• CrMte • llbr•ry of dlapl•y forms! 
• Produce ''Commercl•l'' gracleaoftw•rel 

• 

.. ..... . . . . 

.. 

The -..e1c Cunor is a Revolutionary Family of Products which 
provides a dramatic new method of reproducing drawings and displays 
that you create on your screen. It makes both simple displays and 
complex interactive data Input forms. It stores a "BASIC PROGRAM" 
on disk (or tape) ready for you to execute alone or as a subroutine. It 
produces screens in both standard or wide screen. 

It is available for any level2, 16K or larger system withtapeordisk . 
An optional version Is now available which creates an assembly 
language program. 

Be sure to pick oul the system that fits your present needs and 
order it today. You may upgrade your original copy by paying the 
diHerence and a moderate service charge. 

MAGIC CURSOR PROGRAMS 
THIE MAGIC CURSOR allows you to easily create screens (including 
graphics) on your video. A powerful command then generates the 
BASIC Instructions to recreate the screen. For the first time, a program 
for automatic generation of video display forms. (16K Tape or 
Disk) .... $24.115 

THIE MAGIC CURSOR I additionally makes sophisticated Data Ent ry 
and Dosplay easy. With Magic Cursor I you defone the Data Entry or 
Display fields directly on your sc reen. The definition commands 
generate the BASIC onstructoons to omplement the Data Entry and 
Dosplay. The Mag oc Cursor I has commands whoch move. center. and 
duplicate blocks of graphocal or alpha/numeric d isplays. You can even 
justify text. (16K Tape Only) . . . . . . . . . .... . $711.115 

THE MAGIC CURSOR II adds the power to write animated games 
easi ly in BASIC. The Magic Cursor II allows you to reload previous 
screens either from memory or from Disk. You can then modify them 
and store either the modified screen or only the changes. (32K Disk 
Only) . . . . SH.II5 

THE MAGIC CURSOR Ill woll be avaolable soon for the new Model II 
Computer (32K One or more Dosk) . . . $141.115 

THIE MAGIC CURSOR IV provodes the features of Magoc Cursor II but 
stores an assembly language program (32K Dosk Only) . SH.II5 

WRIT. FOR OUR COMPLET• 
SOFTWAR• CATALOG!! 

CUSTOM COMPUTER c•NTER, INC. 
n1 For orderong or onformatoon wrote 

P 0 Box 58042 I Houston Texas 77058 
Attn Jom Martens 

o/1 or call: (713) 474-2428 

NEW RELEAS~S FROM CCCIII""" 

A Monitor/Trace progrwn with versions for both 
Model I and Model II. 

Trace-80 n. * 
TRACE-10 lets you observe the Inner working of 1 FMChlne 

language program. It allows you to run 1 rnachinelanguege program in 
slow motion and watch the screen. You can atop execution et any time 
and examine the current instruction mnemonic and all register 
contents. You can execute your program and watch each instruction 
mnemonic, and register contents list to the screen in piece of normal 
screen display. 

If you have a printer. TRACE-10 allows you to execute your 
program In slow motion and watch the screen while your printer 
simultaneously prints the machine code being executed, the memory 
location and the instruction mnemonic along with the current regiater 
contents. 

You can execute a machine language program in slow motion, 
freeze the action. examine and/or change memory, examine and/or 
change register contents and then continue the slow motion. You can 
speed up past common routines and slow down to examine other 
routines in detail or operate in single step mode . 

TRACI!-10 allows you to trace ROM as well as RAM because 
instructions are emulated in a special execution buffer. 

FIATUAI!S: 
• For both beginner and advanced programmer. 
• More than 20 commands. 
• Trece-80 ia written in machine language. 
• Traces both ROM and RAM. 
• Level II or Mod I Disk operation. 
• Model II Disk version available. 
• Optionally prints only '"Transfer and Control" instructions. 
• Full speed, slow speed or freeze execution modes. 
• Memory can be displayed/modified. 
• Reglater contents can be displayed/modified. 
• Hex, ASCII and mnemonic display modes. 
• Abraviated or full printer format. 
• Serial printer output if desired. 
• Option of normal screen d isplay, memory display, trace display or 

clear screen. 
• Learn asaembly language programming as well as machine coding 

by watching ectual code execution and see asaembly language 
mnemonic. 

PARTIAL LIST OF COIIIMANOI: Load disk file, Trace. Slow Motion 
Execution, Full Speed Execution, Freeze Action, Single Instruction 
Execution, Examine and/or D isplay memory, Examine and/or Display 
Register Contents, Enable/Disable Screen, Enable/Disable Printer, 
Ascii or Hex Display, Full Screen Memory Display, Line Printer 
Commands, etc. 

TRACE-80/MOD-1 (for Level II or DOS operation) . .. $21.11 
Supplied on tape with 3 versions (16K, 32K or 48K) and instructions. 
TRACE-80/ MOD-11 . ...... . .. . ....... . ...... . ..... . $41.11 

The Supply Room* 
A sophisticated program that is easy to operate. This unique 

system helps you manage your retail or wholesale Inventory of up to 
1000 line items. Cost may be fractions of a cent. item quantities maybe 
decimal values. Automatic cost averaging of updated items and 
suggested sales prices based on gross profit . Transaction repor1s 
produced during posting funct ions. Printed reports include: 
1. Transaction Listings. 4 . Items on Order. 
2. Complete Inventory Listing. 5. Items Out of Stock. 
3. Listings by Prefix. 6. Suggested P.O.'s. 
Requires Mod 1, 32K, Disk & Printer . . .. .... . . . ... . $250.00 
Or Mod 2, 64K, 1 Disk & Printer ... . . .. .. . . . . . . . . . . $250.00 

The Filing Cabinet * 
Take that collection of Job Orders, Personnel Records. Reports, 

Etc. and get them organized. You define up to 14 data onput fields 
specifying field type - alpha/numeric or $$$, field length and field 
separators- such as slashes, etc . Ouring data input, the cursor provides 
lor character input and skips over the field separators. 

But that's only half the story. Output reports are automatic 
lormated and program automatically requests column headings. 

This means you can customize your own data base manager, 
complete with rapid data input and selective output reports. Comes 
complete with documentation. 
Requores Mod 1. 32K, Dosk & Pronter ............... $1011.011 J 
Or Mod 2. 64K. 1 Disk & Printer . . . . . . . . . . . . .. $150.011 """""" 



Barry L. Adams 
109 Valley Place 
Greenville, NC 27834 

Ever wonder what It would be like to 
play a game of Monopoly against 

your TRS-80? Well, here's your chance. 
This 16K, Level II program emulates a 
player in the classic Parker Brother's 
board game. 

With the exception of a screen board no 
graphics are employed, as the entire com
plement of 16K memory Is required by the 
program. The game consists of two sepa· 
rate programs, an instruction program 
and the main program. Though the In· 
structlons are easily understood, they 
don't Include the rules to Monopoly. 

Although the main program Is called by 
the Instruction program, It can be loaded 
Independently. However, because of strict 
memory requirements when loaded Inde
pendently, there Is no Initial opening title. 

During the game, the T~ partici
pates as a player-buying, selling and 
trading real estate-out to make the best 
deal possible and win. It buys its own real 
estate, Improves the property and charges 
more rent. It sells property and makes 
business deals like any other player 
would. It can also go bankrupt. When In a 

28 CLS:PR I NT : PRINT:GOT0588 

GAME 

A realty good game. 

Computer Monopol)l 
scrape, the computer will automatically 
mortgage some assets and seHie the 
debt, only to rebuy the property when fi
nancially able. 

The computer can roll the dice for any 
player. It also maintains a set of books 
that can be examined by any of the other 
players. Players make their business pro
posals directly to the computer. The game 
can be played with up to seven human 
players. 

Because of memory requirements, the 

Llneat-8&: a. lnltlallza variable 
b. playen~' COITIIMnd dlaplay 
c. die rona 
d. compu1.,. dill roll analyala 
• • delay loop 
I. compula(a booka 

program has been written without spaces 
between the statements. Though this 
makes the listing somewhat difficult to 
read, the program Is generally divided Into 
blocks. Each block contains a single ma· 
jor routine or a group of related smaller 
routines. Table 1 should be helpful. 

Generally speaking, I think you will find 
that the computer Is a quite personable 
player. However, like any human player It 
can become rather fickle-especially 
when winning. • 

UIIM 100-Hill: evaluation routine lor computaf~tad propoaala 
(Thla routine calla elamenta of block 100.1 

u.-400-41111: 
U11M 500-~ 

u ... 1!100-111111: 
u .... 700-798: 

a. c:omputaf mortgagee real •tate and lmmljllllliiOVel,_mrn,..on•t• 
b. Mtlllla debtl 
c. ~mortgaged~ and lm~ta 

conatructlon routine to erect houMe and hotll1 
player propoeltlone 
player propoalllon evaluation (Thil routine calli ...,_11 of block tOO.I 

a. Ilia balk: game utility. The routine tradla Ilia dlapoaltlon of all property and lm-
prova<nantt. 

b. computar cull ol1e<llor ,.., •tata 
a. computaf In jell 
b. 1ne:0me tax routine 
a. Chane. and Community Chait routlnaa 
b. acoount deductlonl 
c. account cradlta 
d . get out of I all I,.. 

Table 1. 

Program Listing 1: The Instructions for Monopoly 

57 PRINT" BUYING PROPERTY AND JUST IN GENERAL IIIIEELING 
25 CLS:PRI NTTAB ( l7lt " S THE MONOPOLY PLAYER $":PRINT 
51 PRINT" WELCOME TO COMPUTER-MONOPOLY. THIS PROGRAM A 
LLOWS YOUR TRS-88 TO BECOME A FULLY PARTICIPATING PLAY£ 
R IN THE EVER POPULAR BOARDGAME, MONOPOLY. • THE GAME IS 

AND DEALING, THE OIILY EXCEPTION IS Til AT OIIE OF TilE P 
LAYERS JUST HAPPENS TO 8! A COIIPUT!R, • 
58 PRINT" IN AS MUCH AS A KITTY IS OFTEN USED THE COMP 
UT!R WILL SPECIFY THAT ALL TAX PAYMENTS , PINES ETC. BE 
PAID TO THE KITTY."I • I 

55 PRINT"PLAYED USING THE RULES, &OARD,MONEYAND PLAYING 
PIECES OF THE CONVENTIONAL GAME. POR CONVIENCE THE CO 

MPUTER SHOULD BE LOCATED AS CLOSE TO THE BOARD AS POSSI 
BLE . A TOKDl SHOULD BE USED TO REPRESENT TilE COMPUTER." 
I 
56 PRINT" I F IT'S BEEN A Wit ILE SINCE YOU ' V! PLAYED PRI 
ST R£-FAMILIARIZE YOURSELF WITH THERULES WHICH ACCOMPAN 
Y TilE BOARD GAME BEFORE BEGINNING . " tGOSUB4U t PRINT" PI. 
AY PROCEEDS 111 THE NORMAL MANNER WITH THE PLAYERS MOVIN 
G , •, 

61 PRINT" SHOULD YOU NOT USE A KITTY , SIMPLY REGARD AI. 
L REFERRAL TO THE KITTY AS MEANING THE BANK . " : PRINT" T 
HE COIIPUTER WILL COLLECT PROPERTY DEEDS JUST LIKE THE 0 
THER PLAYERS, HOWEVER, THE COMPUTER D0£5 NOT USE PLAY 
*>IIEY. " t 
65 PRINT" PLAYERS DEALING WITH THE COIIPUTER MAKE DEPOSI 
TS AND WITHDRAWALS DIRECTLYTO AND PROM THE BANK. " 

Program conlinu.• 
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78 PRINT:PRINTTAB(18) ;"PRESS ENTER TO CONTINUE";:INPUTA 

88 CLS:PRINT" PLAYERS INTERACT WITH THE COMPUTER THROU 
GH SEVEN POSSIBLE OPERATIONS :": PRINT:PRINTTAB(16 ) 
; "PLAYER TRANSACTIONS ••••••••••• • l" : PRINTTAB(16);"PLA 
YER CHANCE/DEBT ••••••••••••• 2" :PRINTTAB(16) ; "PLAYER P 
ROPOSITION • •••••••••••• 3" 
85 PRINTTAB(16) J "DIE ROLL .. ................. .... 4" : PR 
INTTAB(16) ; "11Y TURN ....... .... .. . .. .... .... S":PRINTTA 
B(16) J "POS/COR ... . .. ... ... . . . ..... .... 6" :PRINTTAB(16) 
l "LEDGER , • • , , ••• , •• , •• •• • , , , , • , • . 7 • 
98 PRJNT: PRJNT" THE OPERATIONS ARE PREFORMED SIMPLY B 
Y STRIKING THE": PRINT"APPROPIATE NUMBER KEY. IT IS NOT 
NECESSARY TO PRESS ENTER." 
188 PR1NT:PRJNTTAB(18);"PRESS ENTER TO CONTlNUE" ;:JNPUT 
A 
118 CLS:PRI NT"OPERATION 11 IS USED TO INFORM THE COMPUT 
ER OF ANY CHANGES IN PROPERTY OWNERSHIP OTHER THAN TH 
OSE OF THE COMPUTER.IN ORDER TO EXPEDITE THE PLAY OF TH 
E GAME A PROPERTY I DENTIFICATION CODE IS USED IN LEIU 0 
F"; 
128 PRINT" TYPING I N PROPERTY NAMES . ":PRINT" THE IO COO 
E IS SIMPLY THE NUMERICAL POSITION OF EACH LOT ON THEBO 
ARD. FOR EXAMPLE , BEGINNING WITH GO AND TRAVELING IN T 
HE":PRINT"DtRECION Of PLAY MEDITERRANEAN AVENUE IS I DI 
1"; 
125 PRINT" READING RAILROAD IS IOI S, FREE PARKING IS I 
Dl 28, AND THE COMMUNITY CHEST SQUARELOCATED J UST AFTER 
, Go-TO-JAIL IS IDI 33 . GO IS JDI e. •; 
128 PRINT"SIMILAR1LY, EACH PLAYER IS NUMERICALLY COOED; 

PLAYER 1 IS 11, PLAYER 2 IS 12 ECT , THERE CAN BE A MAX 
IMUM OF 7 HUMAN PLAYERS." :PRINT:PRJNTTAB(18 );"PRESS ENT 
ER TO CONTINUE" ;: INPUTA:CLS 
138 PRINT" WHEN OPERATION 11 IS REQUESTED THE COMPUTER 

WILL PROVIDE THE PROMPT - 'PLAY ER' TO WHICH THE PLAY£ 
R JOt IS TYPED. THE COMPUTERWILL THEN RETURN A SECOND P 
ROMPT" ; 
135 PRINT" - 'GETS ' TO WHICH THE PROPER PROPERTY JD C 
ODE IS ENTERED. THE BANK OR BOARD IS IDI 8 WHILE THE 
COMPUTER IS IDI 9. SHOULD A MISTAKE BE MADE DURING INPU 
T SIMPLY RE-ENTER THE INFORMATION AND MAKE THE CORRE 
CTION. •; 
1!8 PRINT" EACH PROPERTY MUST BE ENTERED INDIVIDUALLY 

145 PRINT:PRINT" OPERATION t2 , PLAYER CHANCE/ DEBT, IS 
USED TO INFORM THE COMPUTER OF ANY ADJUSTMENT TO 

IT'S BANK ACCOUNT RESULTING FROM THE PLAY OF THE GAME 
BY THE OTHER PLAYERS."; 
lSI PRINT" PROVISIONS ARE MADE FOR BOTH DEPOSITS AND 0 
EDUCTIONS.":PRINT:PRINTTAB(l8);"PRESS ENTER TO CONTINUE 
" ;:INPUTA:CLS 
161 PRINT" OPERATION 13, PLAYER PROPOSITION, IS THE ME 
ANS USED BY PLAYERS TO PROPOSE TRADES, SALES ETC. TO TH 
E COMPUTER. ":PRINT 
178 PRINTTAB(l8);"TRADE .... .. . ... .. ........ 1" :PRINTTA 
B(l8);"TRAOE/ MONEY ••• •• • •• • •• ••• 2":PRINTTAB(18);"TRAO 
£/ OTHER PROPERTY •••• • 3":PRINTTAB(18);"TRADE/ MONEY/ PRO 
PERTY ..... 4":PRINTTAB( 18 ); "PURCHASE . .... . .......... . 
s• 

188 PRI NT:PRINT" THE COMPUTER WILL PROMPT FOR TilE SPEC 
IFIC INFORMATION REQJ URED FOR EACH OF THE S CATAGORIES 
OF PROPOS ITIONS. IN EACH INSTANCE IT WILL ASK THAT THE 
IO CODE FOR THE I NVOLVED PROPERTIES BE ENTERED." ; 
183 PRI NT:PRINTTAB(18);"PRESS ENTER TO CONTINUE";:INPUT 
A:CLS 
185 PRINT" THE COMPUTER WILL CONTINUE TO PROVIDE THE P 
ROMPT - 'LOTI' FOR ADDITIONAL ENTR IES. PRESSING THE ENT 
ER KEY TELLS THE COMPUTER THAT THERE ARE NO MORE ENTR 
IES ."; 
198 PRINT" THE COMPUTER WILL THEN BRIEFLY SUMMARIZE TH 
E PROPOSITION AND ASK THE PLAYER IF IT' S UNDER-":PRINT" 
STANDING IS CORRECT. IT THEN PERFORMS AN EVALUATION AND 

INFORMS TilE PLAYER ACCORDINGLY. • 
218 PRINT:PRINT" OPERATION 14, DIE ROLL, ALLOWS TH E CO 
MPUTER TO ROLL THE DICE FOR THE PLAYERS AND IS OPTIONA 
L. IT CAN BE USED ANY TIME BY ANY HUMAN PLAYER. IT KEEP 
S UP WITH THE NUMBER OF TIMES THE PLAYER ROLLS DOUBLE 
S DURING THE TURN . " 
285 PRINT: PR1NTTAB( l 8) ;"PRESS ENTER TO CONTI NUE";:INPUT 
A:CLS 
218 PRINT" OPERATION IS, MY TURN, INI TIATES THE COHPUT 
ER'S TURN WHICH CONSISTS OF:":PRINT:PRINTTAB( l0 ); "1 
CHECKING TO SEE IF ANYTHING IS IN MORTAGE": PRINTTAB (l0) 
;• AND REBUYING IF ABLE":PRINTTAB(l8);"2 MAKING PROPOS 
ALS TO OTHER PLAYERS" 
215 PRINTTAB(18);"3 IMPROVI NG PROPERTY If ABLE":PRINTTA 
B(18);"4 ROLLI NG DICE AND RESPONDING TO SITUATION 
228 PRINT:PRINTTAB(18);"PRESS ENTER TO CONTINUE";:INPUT 
A:CLS 
238 PRINT" OPERATION 16, POS/COR,( POS ITION/CORRECTION 

) IS USED TO" :PRINT"INFORM THE COMPUTER THAT IT'S POSt 
TION ON THE PLAYING BOARD IS BEING ADJUSTED. THIS MOVE 
MENT I S NON-ROUTINE AND NORMALLY IS NOTNECESSARY. FOR E 
XAMPLE, SHOULD IT BECOME NECESSARY"; 
248 PRINT" TO POWER DOWNTHE COMPUTER PRIOR TO THE END 0 
FA GAME OPERATIONS 1 ,2 AND 6 CANBE USED TO RECONSTRUCT 

THE GAME . " : PRINT 
2S8 PRINT" OPERATION 17, LEDGER , ALLOWS HUMAN PLAYERS 
TO FULLY EXAMINE THE COMPUTER'S ASSETS. " :PRINT:PRINTT 
AB(18)J"PRESS ENTER TO CONTINUE";:INPUTA:CLS 
268 PRINT" DURING THE PLAY OF THE GAME, THE COMPUTER, 
LIKE ALL OTHER PLAYERS WILL OCCASSIONALLY LAND ON C 
HANCE AND COMMUNITY CHEST. UPON DOI NG SO THE COMPUTER 
WILL ASK THAT SOMEONE DRAW THE TOP CARD FROM THE APPR 
OPIATE STACK AND DEPENDING UPON"; 
278 PRINT" THE CONTENTS OF THE CARD PERFORM ONE OF THE 

FOLLOWING OPERATIONS:":PRI NT 
288 PRINTTAB(l8) ; "I STREET ASSESSMENT" :PRINTTAB( l 8); "2 
AN ACCOUNT DEDUCTION": PR1NTTAB(l8);" 3 AN ACCOUNT DEPOSJ 
T":PRINTTAB(18 );"4 A GET OUT OF JAIL FREE CARD":PRINTTA 
8(18 );"5 A BOARD ADVANCMENT": PRINTTAB (l8 ) ;"6 GO BACK 3-
SPACES":PRINT 
285 PRINTTAB(18);"PRESS ENTER TO CONTINUE";: INPUTA:CLS 
290 PRINT" ALL CARD COMMANDS EXCEPT 2 AND 3 ARE SPECIA 
L PURPOSE COfoiHANDS,AS I N THE CASE OF TfiE GENERAL OPERAT 
I ON COI~MANOS, COIUIANDS~S 2 AND) 1\RE l'SEO TO HAKE DEPOSI 
TS AND IHTHORAHLS TO AND FROII TI'E C011P-UTER' S BANK ACCO 
UNT , ": 
293 PRINT" THE REMAI NING CARD COMMANDS SHOULD ONLY BE U 
SED FOR THE I NDICATED PURPOSE. COMMAND 5, BOARD ADVANCE 
MENT, ISUSED FOR 'GO TO JAI L' , 'ADVANCE TOKEN TO NEARES 
T UTILITY' ETC. " 
318 PRINT: PRINT" IF YOU WOULD LIKE TO REVIEW THE INSTR 
UCTIONS ENTER 1 ELSE TO LOAD THE MAIN PROGRAM PRESS 'P 
LAY' ON THE RECORDER AND THEN PRESS ENTER. THE GAME 

PROGRAM WILL BEGIN LOADING IMMEDIATELY. ONCE LOADING 
IS COMPLETE THE FAMILIAR >READY "; 

315 PRINT"WILL APPEAR. TYPE RUN,THE PROGRAM REQUIRES J 
UST A FEW MOMENTS TO SET ALL VAR IABLESAFTER WH ICH THE G 
AM£ MENEU IS Dl SPALYED":B•8 :PRINT:PRINTTAB (25);:INPUT"T 
HE END";B 
328 IFB>8,5 ELSE 458 
488 PRINT:PRINT"* MONOPOLY IS A REGI STERED TRADEMARK 0 
F THE PARKER BROTHERS COMPANY" :PRINT :PRINTTAB(l8); "P 
RESS ENTER TO CONTINUE";:INPUTA:CLS:RETURN 
458 CLS:A•l:PRINTCHR$(23);STRING$(32,"*" ); "*";TAB (31) ;" 
**";TAB (31 )1"** ";TAB(3l ); "**";TAB (31) ; "**";TAB (31 ) ;"*" ; 

518 PRINTCHR$(23) ; STRING$( 32,36); "*";TA8(7); "THE MONOPO 
LY PLAYER";TAB(31);"*" ; STRING$(3 2,36 ) ;:IF A<>1,585 ELSE 

PRINT"*";TAB(31);"**"1TA8(31);"**";TAB (31);"**";TAB(3 1 
); "**" ; TAB(31 )JSTRING$(33," *" ); 
581 PRINT@682,;:CLOAO 
SIS PRINT: PRI NT: PRINTTAB (9); " I NSTRUCT10NS" :PRI NT:PRINT: 
PRINT: PR1NTTAB(4);"PRESS ENTER TO BEGIN";:INPUTA:GOT02S 

Program Listing 2: The Game of Monopoly 

2 CLEAR188 : DEFINTA-Z:OIMB(41 ) , T(48) ,P( 48 ) ,M( 41),N$(48 ) , 
C(48):H1•58:FORB•1T048:READN$(8):H•H+l:IFH•18,H•8:H1•H1 
+58 :U$(5) •"HOTEL" :U$(8)•"HOUSE":H3•l : U$(3)•"SELt ":U$(4 
)•"PURCHASE ":U$(2)•"YOU":U$(1)•"I":K$•"WHAT I":TS•" PLA 
YER ":T1$•T$+"PROPOSITIONS" 
3 M(B) • Hl :NEXT:B•l588:INPUT"HOW MANY ARE PLAYING";P8:PR 
INT"WHAT ARE THEIR FIRST NAMES" : R$•"HMMMM ••••••• ":R$(1 
)•"TRADE":R$(2)•R$( 1) +"/ MONEY":R$(3)•R$(1)+"/ PROPERTY": 
R$(4)•R$(3)+"/ MONEY" :R$ (S)•U$ ( 4):J$•" YES- 1 NO - 2" 
: 0$(2)•"DRAFTED":D$(l)•"CREDITED" 
4 FORP•lTOP8:INPUTP$(P) :NEXT:INPUT"£NTER A I BETWEEN 1 
AND 18f" ; RR :C (1 ) •68 :C(3)•68 :C(5) •218 :C (6)•188 : C(8) •111 : 
C(9) •121 :C (ll)•141:C( 12)•1SI:C(l3)•141:C( l4)•161: C( lS )• 
281:C(l6)•181 :C (l8)•181:C(l9)•218:C(21)•221:C(23)•228:C 
(24)•241 
5 C(2S)•281 :C (26)•261:C(27)•271 :C (28)•1SI:C(29)•281:C(3 
1) •388 :C(32)•388:C(34) • 32i :C(35)•218 :C (37)•3SI:C(39)•48 
I :P$ (1)•"8ANK" : P$(9)•"COMPUT£R" :C$•" GET OUT OF JAIL ": 
E$•"LET ME SEE IF I HAVE THIS STRAIGHT ":ZS•"HEY, SUPER 

• :GO'ro1S 
6 PRINTTAB(l8) ; "PRESS ENTER TO CONTI NUE";:INPUTO$ 
:CLS: lFIJ> 3ANDJA>I,81SELSEIFDD>8PRINTTAB (l2) 1"THE ROLL 
WAS DOUBLES REMEMBER <" ;D1; " , " 1D2; ">" :GOSUB6S:GOT01S:EL 
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SE7S 
7 A$• "":A$•INKEY$:A•VAL(A$):1FA• 80RA>Al , 7ELSERETURN 
18 Al • 7:GOSUB7 :Q• A:PX•I: P• 8:IFQ•S,278ELSEI FQ•7 ,78ELSE1F 
Q•l , S88ELSEIFQ•6, 995ELSEI FQ•4, 15ELSEI FQ•l PRINTT$:GOT013 

11 PRINTTAB(6);"THE BOTTOM LINE TO ME IS: 1 - A DEPOSIT 
2- A OEBT":PRINT:PRINTTAB(4); 

12 Al•2:GOSUB958 :GOSUB6S:GOT07S 
13 Al•9 :GOSUB7:P9• A:INPUT"GETS";B9:1FB9 >39,PRINTK $:GOTO 
13:ELSEIPP9•8 ,P9• 8 
14 QS• B(B9) : B(B9)•P9:PRINTP$ (P9);" HAS PURCHASED " ;N$(8 
9) :GOSUB6S :GOSUB788:GOT07S 
1S R•8: CLS:N•8:PRI NTTAB (28);"I SHALL NOW ROLL THE DICE" 
:RANDOM:RN•RNO(RR):fORR•lTORN:D2•RND(6):RANDOM: Dl•RND(6 
):NEXT:D•D1+D2 :PRINT@l44,"THE ROLL IS";D1 ; "," ;D2; "- A T 
OTAL Of"ID:PRINT:IFD1•D2,DD•DD+1ELSEDD• 8: IFQ•S ,l8ELSE6 
16 PRI NTTAB(lS )! "HEY, I ROLLED DOUBLES FOR THE";DD1"TIME 
" : If00•3,D0•8:IFQ•4PRINT"OK PARONER, " ;N$(38) :GOT06 :ELS 
EX• 38 :GO'ro21 
18 IFQ• 4,6ELSEIFIJ >8, 888ELSEX•D+X : IFX >48X•X-48:IFX<> 38P 

Program conrlnues 



WE WILL NOT BE UNDERSOLD 
16K MEMORY UPGRADE KITS 21orsas $45 

for TRs-ao· , Apple II, (specify): Jumpers 12.50 

PRINTERS NEC Splnwrtter 
Letter Quelfty High Speed Prtnt« 
Includes TRs-ao• Interface software, quick 
change print fonts, 55 cps, bidirectional, 

r----.4!!!!!ll high resolution plotting, graphing, propor· 
tlonal spacing: R.O. 12550 

R.O. with Tractor Feed 12150 KSR with Tractor Feed 12150 

m CENTRONICS TRACTOR FEED PRINTER Sill 
Same as Radio Shack line printer I 

m CENTRONICS FRICTION I PIN FEED PRINTER 
9 x 7 matrix Same aa Radio Shack line printer IV 

730 CENTRONICS FRICTION I PIN FEED PRINTER 
7 x 7 matrix Same aa Radio Shack line printer II 

1711 

P1 CENTRONICS PRINTER Same at Redio Shack quick printer 1211 
PAPER TIGER (IP-«0) Includes 2K buffer and graphics option SI7V 

(IP460) Bidirectional, 180 cps, graphics and 2K buffer 11075 
Tl-l10 Futer than Redlo Shack Una printer Ill. Parallel and 

aerial wfTR$80• lntertece eoftw- w/u + I cue & PIIC)ef tray 
Compressed print, vertical form control 

OKIDATA Mlcrolne 10 Friction and pin feed 
Tractor Feed, friction, and pin feed 

11511 
11116 
1541 ..... 

MlcrolneiS Bidirectional, 120 cpa, uaes up to 15 • paper 11050 
1211 
1125 
1141 
1111 
S37V 
1156 

EATON LRC 7000 + 84 columna, plain paper 
ANADEX DP·NOO 11311 DP·IOOO 
CAT MODEM 'Nortll tame u Redlo Shack Tet.phone Interface II 
LEEDEX MONITOR VIdeo 100 
ZENITH Color Monitor 
IANYO Model YM 41011" Monitor 

DISK OPERATING SYSTEMS 
PATCHPAK t4 by Peroom Data 
CPtM• for Modell, Zenith 1145 • for Model II, Altos 
NEWDOS Plue 40track 
NEWDOSIO 

ACCESSORIES 

I I.H 
11M.OO 
I 11.00 
1135.00 

HEAD CLEANING DISKETTE: C1ean1 drive Reed/Write hMd In 
30 aeconda. Dllkett• abeorb looM oxide particles, fingerprints, 
and other foreign partlclel that might hinder the performance of 
the dr!Ye hMd. Lata at leut 3 months with dally uM. Specify 
5 'I• • or 8 •. 120 MIMI for S 
FLOPPY SAYER: Protection for center holes of 5 V• • floppy disks. 
Only 1 needed per diskette. Kit contalna centering poet, pressure 
tool, tough 7-mll mylar reinforcing rings. Installation tools and 
rlnga for 25 dlskett•. 1 11.11 Re·ordera of mg. only I 7.15 
EXTERNAL DATA SEPARATOR: Eliminates data aeparatlon pre» 
lerna (ere). lmproyn reliability. Thla plug In unit comes fully 
UMmbled and ••ted. I .... 
Ram I 14.00 
TRI2J2: Teletype current loop output from CUMI1e port I 41.00 
DISI(.DRIYE EXTENDER CABLES: Flta all mlnkjlak dri¥ea. 

IIX tit PRONG ISOLATOR: IS0·2 
AC FILTEJUI PRONG POWER STRIP 
DISK DRIVE CABLES: 2 drive 18.00 
DUST COYOI: ~Apple 

I 11.15 
I 54.00 
I •. 00 

4drMI I 35.00 

PLAIT1C DISKETTE HOLDER: For ring binder, holds 20 
RF MODULATOR: Adapta video to TY 

I 7.N 
I 1.00 
I 35.00 

TRiolO I OTHER MYSTERIES 
NEC IPINWRITER THIMBLE 111.H 
CCI CARDS: Parallel or aerial 

111.11 
RIBBON I I.H 

1115.00 

DISK DRIVES $314 
40 track, 102K Bytes. Fully assembled and 
tested. Ready to plug-in and run the moment 
you receive it. Can be Intermixed with each 
other and Radio Shack drive on same cable. 
TRs-80• compatible sliver enclosure. 90 day 
warranty. One year on power supply. External 

FOR TRS-10* 
CCI-1()() 
CCI-280 
CCI-600 
For Zenith Zll 

card edge Included. 
5 'I• •• 40 Track (102K Bytes) for Modell 
5 '!. •. 80 Track (204K Bytes) for Modell 
8" Drive for Model II ( '12 Meg Bytes) 

CCI-189 5 '1• ". 40 Track (102K Bytes) add-on drive 
Z-87 Dual 5 '!. • add-on drive system 
DISKETTES- Box of 10(5'/.j-with plastic library case 

8 • double density for Model II (box of 10) 

COMPLETE SYSTEMS 
ALTOS 14K, DO, SS, 2·Dme, 1M I 
APPLE11K 
TRS.IO* llodeiii-&4K 
TRs.to* LEVEL 11·11K wfth keyped 
TRS-10* Expenalon Interface 
HEWLETT PACKARD HP·85 
ZENITH Zll, 41K ali-In-one computer 
ZENITHZ11 

$314 
1541 
1715 

13115 .... 
134M .... 

1241 
12150 
12500 
1735 

TELEYIDEO 11281745 912C 1755 
ATARI 400 1411 
APF Game Only Sit 
MATTEL INTELLIY1SION 

1208 1711 I20C 1771 
ATARIIOO 1741 

Complete Syatem 14M 
1221 

Software awallable for all Complete Syatema 

SOFTWARE FOR THE TRS·80* .: ... ~ ... 

CP/M BASED SOFTWARE tor 
Zen1th . Altos . Radio Shack . Apple .: ... ~·: 

-~---=-llet'IO----Ooltlle_ol ___ ., 

--CINZ.tD .... ., .. _,_go1om:l 

::c.~::=o....::::-~ 

DEALER 1NAT IO NA U INTERNATIO NA L, IN QUIRI ES INVITED Send for FREE Catalogue 

The CPU SHOP~-
TO ORDER CAU TOU FREE 1-800-343-6522 
Man~husens rn1~nts c•ll (11n242·3311 
For detailed technical Information, call 8171242·3381 
Houra: 10AM- IPM (EST)M·F(Sat. 11115) 
*TRS-80 is a Tandy Corporation Trademark 

5 Oexter Row. Dept. M C·11M 
Ch1rl~stown. MasS~chusetts 0.2129 

Man1chus~tts rnid~nts add 
5% wlntax 

Quantities on some items are hm1ted 

80 Mlcrocomoutina. November 1WI() • u 



\W"rn·"u or "00 
MEMORY EXPANSION 
CHIP SET: t;J, . {} 

~;(~~ ~~ 
Loweet prtce ewer on one of our 

moat popular products. Now you 
can add eight 18K dynamic RAMs 
to TRs.ao·, Apple, Heath H89, Ex· 
ldy Sorcerer, newer PETs. and 
similar machines. Our chip set 
gives ali the performance you 
want at a price you can afford. 
Add S3 for two DIP shunts and 
complete TRS-80• conversion in· 
structions. At this special price, 
quantities are limited ... so act 
now! 

.,. ...... I I'~• Cl ! ... TMIOy Coroor•>Oft 

We also manufacture an extensive 
lint of 8-1 00 producta; SH CompuPro 

8-1 00 bollrds In peraon at flntr 
computer stores world-wide. ""11 

TIIIMI: tal rea ldd t ... Allow 5% for olllp· 
ping, exCHI refunded. ViSA0 1Mute<card• 
on1ere 1$25 min) call 1411) ~~~. 24 
llouro. COO OK with atreet lddreu for UPS. 
Pricoa good tllrougll cover monfll of 
maoazlne. 

SUPERIOR SOFTWARE PACKAGES 

FORTHE TRS 80 
DISK BASED • • 

SMAmtM •S79.95 
11001-SIM 

UNQUESTIONABLY THE BEST 
SMART TERMINAL PACKAGE 
FOR THE TRS-80 

•True Break Key 
•Programmable 'soft' keys 
•Forward/Reverse Scrolling 

Multi page Display 
•Transmit from Disk File, Screen 

or Buffer 
•Receive to Disk File, Buffer or printer 
•Multi Protocol Capability 

MNTIL INVtNTOI¥ 
CONTIOl MOD H •$1000 
A COMPREHENSIVE PACKAGE 
FOR MULTI-LOCATION LEASING/ 
RENTAL BUSINESSES. 
•Tracking of all Items by store 

and category 
•Financial and tax depreciation 

schedules 
•Complete reconciliation breakdown 

for purchases, transfers, rentals, 
and returns. 

MICION, INC. ea11 us for 
1004!5 Waterford Drive Your Custom 
Ellicott City, MD 21043 Software 
(301) 461·2721 Requirements 
•fRS.80 Is 1 Trademark of Tandy Corp. 

TRS-1().. TRS-ao. TRS-80• TRS-80 
Model I system owners 

SYSTEM TOO SMALL? 
Wr 11h uack-rm on Mockl II 

" 'C' a)so buy ulC'd ~)-Mnru ouu•h• 
( aJl Of •TUC' for QUOCIUOn 

USED TRS-80 SYSTEMS 
Wt ><II ....cl kryboarlb. np.1nc .. 

Call Of •-ncr few QUOie 
NEW HARDWARE IN STOCK 

161( Lrvtl tl n.t.• 
Radio SI\Kk d,.~ dmf\ $619 •• 

I&K M~mor)'··Ufnwnt ••ral'll)'' .... 
C...tromn 7JG.I I741.• 
IDS .WO Popn Tiarr w.t.• 

sofTWARE 
TIGGER GIIAf·TRS-80 to lOS 

PAPER-TIGEIIpopllia drwtr . 
Utili« tht paphl.., capability on our TIGER 

rnoiUiion ~by 575. 11 ... 95 

PENCILFIX 
Sa"t: your • ·arran1y. Usc- Prn .. :ilfiJ. 10 a"oid custom ~on
trol kry o n your ktyboard . U~ Radio Shad 1o•~rt.:a~ 

mod "it II cl..:tri< prndl- 114.95 

SCRIP MOO 
P.tcht\ SCR I PSIT to Jtrld control cocln to special! y 
printers such u NEC, QUME, and Radio Shack lint 
printer IV. $)9.95 ::-:::-::-:-=::~= 

PRINTER SPOOLER FOR MODEL I 
lno.TNN'\ tlwuptt or ., .. n opn•""'' ftA, rttocal.t.k 
.. Her "lt 11W1 dfftAed Et..-.uft I \ a I ASK. P'OI'M'I 

" · "" • . ....._ '""" lll.cllo SMc\ """'"' 
114.95 

114W.Toft Sopulpoi. OK W• ...... aWiiowol 
\'F.AN STllEt:T l'llOOlJ<."TS I .... II I 

140M C9111~2ee ..... tiiKl .......... 

Tfi.MS..COO 'A EU.'OME. <..uti, l HEt It: . oa MO"'EY Ollot.l 
ADO J'~FOII MASTl'R 04ARGE "NO VISII 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI912C} 
TVI920C 

PAINTERS 

Please Call Toll Free 
Prices ere too low to 
advertise 

ANACOM 150 150CPS, wide carriage, 9x 9do1. . . ....... (Lial$1350)$ Call 
CENTRONICS 737 Texl proeenlng dot malrlx (Radio Sheck LP IV) .•. S Call 

(LISTMII.OO) 

"The BASE 2 outperform~ every printer in 
Its price range. Do a comparison and see for 
yourself . .. " 

CENTRONICS 710 (Radio Sheck Line Printer II). . . . • . . 639 
COMPRINT 112 225 CPS Electroetatlc . (list seeo) 529 
OKIDATAMICROLINEIO ... ... . . . .. .... . . (Liat)$800)599 
EPSON Dot grephlco, aerial, peratlel . . . . . . .... $ Call 
MALIBU Dot graphics, 132 Col, Letter quality . . . . . . . . . . . . . . . . . . .... S Call 
PAPER nOER IDS 440 w/graphlca & 2K buller . . . . . . . . . . . . (List S1094) 939 
OUME 5145 Typewriter quality. . . . . . . . . . . . . . . . . . . . . . . . . . . . (Lilt $21105) 2499 

INTERFACE EQUIPMENT * GRAPHICS * TRACTORS I FRICTION FEED 

• 2K Input Buffer • RS·232 Serial, Centronlcs1111 Parallel, 
IEEE-488, 20 ma • TRS·80 Cable option • 80 LPM • 100 
CPS • Fast form feed • User programmable character 
set • 64, 72, 80, 96, 120, 132 Columns/line • Expanded 
characters • 9.5" wide paper • Automatic skip-over· 
perforation • Horizontal & Vertical tabs • Programmable 
vertical line spacing • lntel8085 Microprocessor- over 
40 software commands • Self test • 15 Baud rates to 
9600 Baud • Optional foreign character sets 

Interfaces to TRS-80, Apple, Atarl, PET, Northstar, and most 
other computer~. 

APPLE II - BASE 2 perallel graphics lnlerlece board ............ . ....... 160 
SSM AIO BOARD Serlai/Parellel lnterlace board ............... (List $225) 199 
TRs.to CABLES expansion lnterlece or direct . .. . ...... , ............. S Call 

TOLL FREE (800) 854·827 5 
CA, AL, HI (714) 630·3322 Call for FREE CATALOG 

Phone orders WELCOME. Same day 
shipment lor VISA, MASTER 
CHARGE, and AMERICAN EX· 
PRESS. Personal cheeks require 2 
weeks to clear. Add 3% for ship
ping and handling. California resl· 
dents add 6%. Manufacturer's 
warranty Included. Prices subject to 
revision. 

~r~~ge~ 
3148 E. La Palma. Suite E 

Anaheim, CA 92806 



RINTTAB(141;ZSI"I PASSED GO I COLLECT $21t":B•B+211 
21 PRINTTAB (U ) 11 PRINT"WILL SOMEONE ADVANCE MY TOKEN TO 

"tNS (X) 
21 IPX•31,X•11 :IJ•4:D•I:DD•I : PRINT:PRINTTAB(1911"AK, PH 
OOY I ~VE KETO JAIL":GOT0811:ELSEIPX <> 21,25ELSEPRINT 
TAB (21 ) JZS;N$ (XI :PRINT:PRlNTTAB(24)1"HOW MUCK DO I GET" 
::INPUTPP:PRINTTAB (28)::IFFP•t,PRINT"WOW, BUKMER"ELSEPR 
INT"FANTASTIC" 
24 B•B+FP:GOT06 
25 IFN$(X)•N$(7)0RN$(X)•N$(2)GOSUB951:GOT06:ELSEIFX•4PR 
INTTAB(21 l: "YUKY I ":N$(X) :GOT0858:ELBEIFX <> 38,35ELSEPR 
INTTAB(25) 1N$(X) 1" ????":R•75 
32 IPB-R<•I,211ELSEB•B-R:PRINTTAB(9):" PLEASE PLACE $"1 
Rt"IN THE KITTY FROM MY ACCOUNT":GOT06 
35 IFX•110RX•41,6ELSEIFABS (B(X )) •90RB(X) •91PRINTTAB(23 ) 
: "HEAVY SIGH, I OWN THAT":GOT06:ELSEIFABS(B(X)) •80RB(X) 
•81PRINTTAB(18):"SOfiE OF MY ~RTAGED PROPERTY":GOT06 : EL 
SEIFB(X)>9W7•B (X) / 11ELSEW7•ABS (B(X)) 
45 IFB(X) <>IPRINTTAB ( 21 ) 1"00PS ALREADY OWNED BY ":P$ (W7 
JI ~R1NTTABll2 ) 1"HOW MUCH RENT DO I OWE"::INPUTR:GOT02tl 

51 IFC(X) <B,B•B-C(X ) :PRINTTAB(lt):"I'LL BUY IT- I 'VE D 
EDUCTED S":C(X): "FROM MY ACCOUNT":PRINTTAB(11)J"PLEASE 
GIVE ME THE DEED TO ":NS (X) :B(X)•9:B9•X:P9•9 :GOSUB711:G 
OT06 
61 PRINT"RATS I I ONLY HAVE S"1B1" AND *1N$(X ) 1• COSTS 
$":C(X):GOT06 
65 FORT•1T0758:NEXTT:RETURN 
78 CLS:PRINTTAB (l2) : "* * * * * * • *LEDGER • • • * * • 

• *" :PRINT :PRINTTAB( l1 ): "MY BANK ACCOUNT AT THIS MOMEN 
TIS $":B:PRINTTAB(l6):"1 OWN THE FOLLOWING PROPERTY:": 
PORM•lT039:IFABS (B(M) ) •90RB(M)•91PRINTTAB( 22):N$ (M) 
71 NEXT:PRINTTAB (l6): "I OWN":HS;U$ (1):"(S) AND ":HT:U$( 
5):"( S) " :XT-X:IFXT•I,XT•41 
72 PRINTTAB(lt ) :"I AM CURRENTLY RESIDING AT ":NS (XT): GO 
T06 
75 CLS:PRINT"* • • * * • * C 0 M P U T E R- M 0 N 0 P 

0 L Y * * * * * * *":PRINT" "JSTRING$(62,176) :PRINTCH 
R$(191):TAB (63):CHR$(191 )1 CHR$(191)1TAB(l3):TS:"TRANSAC 
TIONS oo 0000000000 oo oo 1":TAB(631 JCHR$(191) :CHR$(191 ) :T 
AB (13 ) ;T$;"CHANCE/ DEBT"I 
81 PRINT" oo o oo o oo o o oo o •o o o 2":TAB(63) :CHR$ (191) ;CHR$(1 
91) ITAB(ll ) ;Tl$1" oo oo o o oo o o• o o•o o 3":TAB(63) :CHR$ (191 ) 
1 CHR$ ( 191) 1 TAB(ll ) 1 "DIE ROLL o o o o o o. o o o o o o o o o o o o o o o o o o o 
, 4"1TAB (6 3):CHR$(19l ):CHR$( 191 ): TAB (l3)1"MY TURN ooooo 
00 0 0 0 0 00 0 0 00 0 00 0 0 00 0 0 .. 5"1 
85 PRINTTAB(63):CHR$(191)1CHRS(l91 l iTAB(l3 )1 "POS/ COR oo 
o o o o o o o o o o o o o o o, o o o o o o o o o o 6 ":TAB (63 ) 1CHR$ (191) :CHR$ (19 
1 1 ITAB (13) :"LEDGER o o o o oo o o o o o oo o o oo o oo o, , o o ,, o o 7":TAB 
(63 ) :CHR$ (1911 :CHR$ (191) ITAB (63 1 :CHR$ (191) ITAB (l) :STRIN 
G$(62,1311:GOT011 
91 GP•C (Y 3):GC•C(Y2) 
111 L3•1:G•21:K•GC-GP:IFAX>Y(91,11SELSEIFY (9) >Y( Yl ) ,G•3 
IELSElll 
liS IFK >3t+RND(G) ,L•16:GOT0121 
111 L•li+RND(G):GOT0121 
115 G•I: IFK>l21+RND(21),L•21ELSEIFY( 9) • Y(Y1),L•13ELSEL• 
li:IPS<L,131ELSE151 
121 IFS <L,l41 
131 IPP•1,612ELSEPRINTP$(Y1 ) 1" I'LL TRADE YOU "INS(Y2 1: 
PRINT"FOR ":N$(Y3): : IFL3•1,14SELSEIFL3•2,155ELSEPRINT:G 
OT0165 
141 L3•1: GOT0138 
145 B1•K+C (Y21+(C(Y3)*(1+RND(I ))) :PRINT" IF YOU WILL TH 
ROW IN S"IB1:GOT016S 
151 L3•2:GOT0131 
155 B1•C(Y31+B*C (Y3) / B:IPB-B1>S*liPRINT" I'LL THROW IN 
S"1Bl1" TO BOOTI" 
161 L3•1:GOT0131 
165 Al•2:PRINTJS:GOSUB7:IPA•2,195 
171 PRINTZ$:" I "::IP0•3PRINT" I ACCEPT"ELSEPRINT 
175 IFL3•2,PRINTP$ (Yl l l" COLLECT S":Bl1" FROM MY ACCOUN 
T":B•B-B1:IFCS•2PRINT" PLEASE TRANSFER THE "tNS (Y3)1 " D 
EED" :GOT0188 
188 IFL3•1,B•B+B1:PRINTP$(Y1):" DEPOSIT $":B1:"TO MY AC 
COUNT" 
185 PRINT" PLEASE EXCHANGE THE LOTS":IPP•1,388ELSEB(Y21 
•Yl:B9•Y2tP9•Y1:GOSUB711 
188 IFP >I,311ELSEB(Y3)•9tP9•9tB9•Y3tGOSUB711tiPCS•2,CS• • 191 GOSUB6StiPPX>I,75 
195 P•F-4 :GOT0758 
211 IPR<•B,B•B-R:PRINT"DRAW S"1R1"PROM MY BANK ACCOUNT 
- MY ACCOUNT IS NOW $"1B1GOT06 
211 B1•t:SX•I:PRINTTAB (141JRSI"I'M A BIT SHORT I " :ZA•9: 
FORDX•ITOl 
215 FORM•39T01STEP-1:IFB(MI<> ZAORSX>IORP(M) >t , 235ELSECM 
•C(M) / 2:B1•B1+CM:05•B(M):B(M)•8:P9•8:B9•M:GOSUB711 
221 N•I:PRINTTAB(9 ) :"I'VE ~RTAGED ":NS(M):: IFSX >IRETUR 
NELSEPRINT" FOR $":CM : IFB1>•RORR<B1+B*o85,B•B+B1:GOT028 • 225 IFWX•10RZA•91,296 
235 IFIA•91,258ELSENEXTM : ZA•-9:IFDX<2,NEXTDX :DX•2 
241 PORM•1T039:IFP(M)•I,261ELSEPM•P(M) :IFPM•5,PM•1 
245 B2•PM*M (M)/2:B1 •B1+B2tiFP (M) •S,HT•HT-1ELSEHS•HS-P(M 
) 
251 T(M)•P(M) :P(MI •I:SX•SX+1:GOSUB221:PRINT"'S " ltiFT(M 
) •5,N•5 
253 U•T(M):IPU•5,U•1 
255 PRINTU;U$(N): " (S) FOR S"IB2:GOT0261 
1~6 lPS \~l •91,SX•SX+l 
259 IF(M<37ANDM>3ANDSX•3 ) 0RSX•2,ZA•91:SX•I:GOT0215 
261 IFB1>•RORR<B1+B*o95,B•B+B1:GOT02tt 
261 NEXTM:IFR<•8+81,8•8+81:GOT0211 
263 IFZA<>91,ZA•91:SX•I:GOT0215 

265 CLStPRINTf471,"I ' M 8 AN K R U P T":PRINT:GOT06 
271 H•I:PRINTTAB (23 l : "I 'm THINKING oooo oi " :FORM•39T01ST 
EP-1:CM•C (M)/ 2:IF (ABS (8 ( M)) •80R8 (M) •81 ) ANDB-CM >RND ( 2tt ) 
PRINT"I' a PAY I NG OFF THE ~RTAGE ON ":NS (MI :",$":CM:B9• 
M:P9•9:B(M)•9:B•8-CM: H•l:GOSUB711 
275 N•I:IFB (M) <>910RB<1110RT (MI•I , 291ELSEIFT(M) • 5,P (M) • 
5:HT•HT+1:N•S:T(M) •I:GOT0285 
288 P(MI •P (M)+1:T (M) •T (M ) -1:HS•HS+1 
285 CM•M (MI/2:B•B-CM:PRINT"I'M REBUYING A "1U$(N)1 " AT 
"rN$ (M):" FOR S"tCM:H•1 
291 NEXTM : IFH•1,INPUT"PRESS ENTER WHEN TRANSFERS CONCLU 
DED"1H 
295 GOT0755 
296 IFZA•9,298ELSEIFZA•91,ZA•-9ELSEZA•9 
297 WX•1:GOT0215 
298 WX•I:ZA•9t:GOT0215 
311 P•I:CS•I:IFA3•2,314 
312 FORZ4•ZK+1TOZ6:B(Z (Z4 )) •9:P9•9:B9•Z (Z 4) :GOSUB7ti:NE 
XT:IFPX•S,191 
314 FORZ4•1TOZK:B( Z(Z4 II •Yl:B9•Z (Z4 ) : P9•Yl:GOSUB781:NEX 
TtiFPX<3,19tELSEY5• Y1tiFI•2,Y5•9 
317 FORZ4•1TOZ7:8 ( Z1 (Z4 ) ) •YS:B9•Z1(Z4 ) :P9•YS:GOSUB788:N 
EXT:GOT0191 
311 IFA3•2,351ELSEIFCP>IANDB1 <VX+GP* (1+E),675ELSEIFPL>I 
ANDB1 <GC*1+VX,67SELSE671 
351 IPCP>1,671ELSEIFB1 >GC*(3+RND(PL)) ,675ELSE671 
425 XP•I:H4•1:N•I:CLS:PRINTTAB(7)1"* • • • • • • • CON 
STRUCTION TIME • • • • • * • *":PRINT:FORH7•1TOY (9) +1: 
FORH6•0T01STEP-l:IFB(H6)•91ANDT(H6)•8,458 
441 NEXTH6:0•39:NEXTH7:0•L1 
442 IPH4•1,PRINTTAB (151: RS:"NOTHING HAPPENING HERE":GOS 
UB65 :GOT01S 
445 INPUT"PRESS ENTER WHEN CONSTRUCT ION COMPLETE": DS:IF 
XP<>5 ,1SELSEXP•I :GOT0441 
451 IPP (H6 ) •50RB-M (H6)<•1,441ELSEB•B-M (H6 ) 
454 IFP (H6 ) •4,HS•HS-4:P (H6 ) •5 : N•5:HT•HT+1 
456 PRINT"I'M BUILDING A ":US(N) :" AT " :NS(H6 ) : " I'VE D 
EDUCTED S":M(H6) :"FROM MY ACCOUNT":L1•H6:IFP (H6 ) <4,HS•H 
S+1:P(H6)•P(H6)+1 
478 N•t:H4•H4+1:XP•XP+1:IFXP•5 ,445ELSE441 
511 CLS:GV•I:B1•1:RANOOM:OK•I:P•l:PRINTTAB (16 ) 1" • "1 
Tl$1" * " 1 PRINT: PRINTTAB ( 24) :"WHO'S THERE ?" : PRINT:F 
ORZ4•1TOP8:PRINTTAB(24):Z41 "- "IPS (Z4 ) :NEXTZ4:PRINT:Z• 

• 513 A1•P8:GOSUB7:Y1•A:CLS:PRINTTAB(ll ) :"• ":T1S 
1" *":Z7•1:PRINT:FORT•lT05:PRINTTA8(2111TI" 
· 1R~ (l'I:NEXTTt Z6•1: ZK•I 
511 Al•5 :GOSU87:PX•At0NPXGOT0528 ,531,551,575,581 
521 PRINT"TRADE : FOR WHICH OF MY PROPERTIES IS YOUR 0 
I'FER":GOT0523 
521 PRINTK$:Z6•Z6-1 
523 Z6•Z6+1:Z (Z6)•1 : INPUT" LOT ID t" :Z(Z6) :IFZ ( Z6 ) >39,52 
1ELSEIFZ ( Z6) <>1,523ELSEI FZK•I,ZK•Z6-1:PRINT"WHICH OF YO 
UR PROPERTIES DO YOU OFFER IN TRADE":GOT0523 
525 CLS:PRINT"YOU OFFER : " :FORZ4•ZK+1TOZ6:PRINTTA8(21) 1 
N$(Z(Z4)):NEXTZ4:PRINT:PRINT"FOR MY : " :PRlNTtFORZ4•1TOZ 
K:PRINTTAB( 21 ) :NS(Z ( U )) :W•ABS (B(Z ( Z4) )): IFW<>9ANDW<>91 
,OK•1 
526 NEXTZ4:PRINT:CP•CP/ Z4tiPPX >2RETURNELSEGOSUB565:IFPX 
•1,596 
527 PRINT"AND "IUS(A3 ) :" KICK IN S"IB111GOT0596 
531 PRINTR$(2) 
531 PRINT:PRINT"ARE YOU REQUESTING PAYMENT- 1 OR OFF 
ERING PAYMENT - 2?" 
533 A1•2:GOSUB7:A3•A:INPUT"HOW MUCH":B1:IFB1 >9999,541EL 
SEIFPX•2,521ELSEGV•GV+81:RETURN 
541 PRINTKS:GOT0533 
551 CLS:PRINTR$ (3) 
553 PRINT"WHO PUTS UP THE EXTRA PROPERTY ME - 1 OR Y 
ou - 2 ? " 
555 Al•2:GOSUB7 : A1•A:PRINT"I' M LISTENING":PRINT"WHICH A 
RE THE PRIMARY PROPERTIES INVOLVED ?":PRINT"OP MY PROP£ 
RTY":GOSUBS23:PRINT:PRINT" AND THE ADDITIONAL PROPERTY 
? " 1 PRINT:GOTOS61 
558 PRINTK$:Z7•Z-1 
561 Y5•Y1:Z7•Z7+1:Z1(Z7 ) •1:INPUT" LOT IDt"rZl(Z7 ) :IFZ1( 
Z7)>39,558ELSEIFZ1(Z7)< >8,568ELSEZ7•Z7-1:FORZ4•1TOZ7:PR 
INTN$ (Zl (Z4)) 1" "I :GV•GV+C (Zl ( Z4)): I•Al: IFA1•1 , Y5•9 
561 W•ABS ( B(Z1 (Z41 )) : IFW•Y50RW•Y5*18,0K•1 
564 NEXTZ4:PRINT:IFPX•4RETURN 
565 PRINTES:PS(Y11:PRINT"YOU WANT ME TO TRADE YOU • 1:FO 
RZ4•1TOZK:PRINTN$(Z(Z4) ) 1" ,•::NEXTZ4:PRINT"FOR YOUR"11 
FORZ4•U+1TOZ6-l t PRINTN$ (Z ( Z4 )) 1" , "1: NEXTU: IFPX<3RETU 
RNELS!PRINT" AND ": US(A1 l: " THROW IN " 1 
573 FORZ4•1TOZ7 :PRINTNS (Z1 ( Z4 )) ; " , ";:NEXTZ4 : IFPX•4RET 
URNELS£596 
575 PRI NTR$ (41:PRINT:GOSUB553: GOSUB53l:GOSUB565:GOT0527 

581 CLS:PRINTU$(41:"'5 ":T1S:PRINT:PRINT"DO YOU PROPOSE 
TO SALE- 1 OR PURCHASE- 2":A1•2:GOSUB7:A3•A:IFA3 

•1,594 
585 PRINT"WHICH OF MY PROPERTY ARE YOU INTERESTED IN:": 
GOTOS93 
591 PRINTKS : Z6•Z6-l 
593 Z6•Z6+l : Z(Z6)•1:INPUT" LOT 1Dt ":Z(Z6) : IFZ (Z6 ) >39,59 
IELSEIPZ(I61 <> t,593ELSEZ6•Z6-1:IFA3•l,RETURNELSEINPUT"A 
NO HOW MUCH DO YOU OPFER TO PAY":Bl : GOTOS95 
594 PRINT"WHAT DO YOU HAVE FOR SALE:":GOSU8593:INPUT"HO 
W MUCH MONEY ARE YOU ASKING"1B1 
595 PRINTP$(Y111ES:"- YOU PROPOSE TO " IUS(2+A.311:POR 
Z4•1TOZ6tPRINTN$ (Z( Z4 ) ) t","t:NEXTZ4:PRINT" FOR S"tB1 
596 PRINT"CORRECT?":JS:A1•2:GOSUB7:IFA•2,588 
611 E•I:VX•RND(55 1:CP•ItPL•I:GC•I:GP•I:II'OK•1,671ELSEIF 

Progrem conl/nu•• 
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PX<>S,613ELSEIFA3• 1, ZX•I:GOT0616 
613 FORZS•1TOZX:IFB (Z ( Z5)) <> 9,671ELSEB9•Z(ZS):GOSUB718: 
GC•GC+C(B9) :IFB(X2)•-Y10RB(Z)•-Y1,PL•2ELSEIFB(X2)•Y10RB 
(Z)•Y10RB (Y)•Y1,PL•l 
614 NEXT:IFZK >l,GC•GC/ZK 
615 IFPX• 5,6ll 
616 FORZ9•ZK+1TOZ6:B9•Z(Z9) :IFB(B9) • 91,671ELSEGOSUB711: 
GP•GP+C(B9) :E• E+l:IFB(X2) •-90 RB(Y )•-90RB(Z)•-9,CP• 2ELSE 
1FB (X2)•90RB(Z)•90RB (Y) • 9,CP• 1 
618 NEXT:IFZ6-E>1,GP•GP/( Z6-E) 
611 Y2• Z(ZK):Y3•Z(ZK+1) :GOTOlll 
612 IFPX•S,lll 
615 IFCP•1 ANDPL• 2,671ELSEIPPX >1,621ELSEIPLl•20RL• liORS > 
L,675ELSE611 
621 IFPX >2,628ELSEIFA3•1,625ELSEIFL3 <> 2ANDB1 >51+RND (58) 
,67 5 
623 IFBl >PL*GC+VX,675ELSE678 
625 IFB <BlORBl >B*((CP*18+VX) / 118 ) ,67BELSE675 
628 IFPX >3ANOA3•2ANDB1 >GV*.4,678 
631 FORZ4•1TOZ7:W• Z1(Z4) :lt~•-90RW•91,671ELSEIFA1•1,B9• 
W:GOSUB711:IFABS(B(X2)) •Y10RABS (B (Z))•Y lORABS (B (Y ))•Yl, 
671 
632 Nt:XTZ4 
635 IFA1•2,645ELSES3• li:IFL3•2 ,S3• 1 
641 IFCP•2ANDS >S3ANDGV<411,675t:LSE671 
645 IFCP<PL,678ELSEIFL3•1 ,S4•211ELSEIFL3•l,S4•418ELSES4 
•I 
648 IFGV>S4,675ELSE671 
671 PRINT r PRINT"WITH REGRET I MUST REFUSE YOUR oFFER":: 
IFOK•lPRINT" TURKEY!" 
671 GOSUB65:GOT075 
675 IFPX• 10RPX• 3,L3•1:COT0685 
681 L3• 3-A3:IFPX•5,CS•L3 
685 COT0171 
788 ONB9GOTO 783 , 751,713,751,751,785,751,715,715,751,71 
1 , 751 , 711,711,758,715,751,715,715,751 , 721,751,721,728,7 
51,725 , 725 ,751,725,751,731,731,751,731,7 51,751,733,751, 
733 
783 V•1:X2 • 1 :Y•3 : Z•89:GOT0735 
785 X2•6:Y•8:Z•9:GOT0735 
718 X2 • 11 : Y• 13:Z•14:GOT0735 
715 X2•16:Y•18:Z•19rCOT0735 
721 X2 • 21 rY•23:Z•24 : GOT0735 
725 X2•26:Y•27:Z• 29 : COT0735 
731 X2•31:Y• 32:Z•34:GOT0735 
733 V•1:X2•37:Y•39 : Z• B9 
735 IFP• 1RETURNELSEIFVV•2,775ELSEIFVV•1,761ELSEQ8•ABS(P 
9) • ABS(B(Y)) :Q7•ABS(P9) •ABS(B(Z)) :Q6•ABS(P9) •ABS(B(X2)) 
:Q9•Q8+Q7 +Q6 : Q4•09:IFQ9•-3,Q9•11ELSEIFQ9•-1,Q9•1ELSEIFQ 
9•- 2 , Q9·- 1 
736 I FQ5 <1IORQ4 •-3, 739ELSEIFB(B9) • B(Y)/li0RB(89)•B(Z) / 1 
8,752ELSEY(P9) • Y(P9)-1:IFB9 <>X2 ,B(X2)•B(X2)/-11 
737 IPB9 <>Y,B(Y)•B(Y) /-ll 
738 IFB9<>Z,B(Zl•B(Z) / -ll 
739 B(B9)•B(B9 )*Q9: IFV• l ,V•I:IFB(B9)>9,741ELSEIFABS(B(X 
2)) <>ABS(B(Y)) ,751 
741 IP08•1, 745ELSEI FQ8•Q7, B ( Y) • B ( 89) : B ( Z) •8 ( B9 ) : I FQ6 <>Q 
7ANDB(X2l•<I,B(X2)•B(X2)*-1 
742 IFQ8•Q6,B (Y)•B(B9) :B(X2) •9(B9) :IFQ1 <> Q6ANDB(Z) <I,B( 
~)•B(Z)*-1 
745 IFQ7 <>1ANDQ7•06,B(Z )•B(B9):B(X2l•B(B9l: IFQ8<>Q6ANDB 
(Y) <IB(Y)•B(Y)*-1 
149 IFQ9•11,Y(P9)•Y(P9)+1 
758 S•S+1 :RETURN 
752 B(B9)•B(B9)*li:RETURN 
755 FORF•39T01STEP-l : IFB(F)•-9,VV• l :B9•F :COT0711 
758 IFF <I ,F• I 
159 NEXTF:IFY(9)>1ANDB >RND ( 151) +211,425ELSE15 
761 VV•I:IFB(X2)>1ANDB(X2) <8 Y1•B(X2) : Y3•X2:GOT0771 
763 IFB(Y) >IANDB(Y ) <8 Y1•B(Y):Y3•Y : GOT0771 
765 IFB(Z) >IANDB(Z) <8 Y1•B (Z):Y3•Z : GOT0171 
766 IFF >4AHDF<36,758ELSEIFB(X2) <1ANDB(X2)<>-9,Y1• ABS(B ( 
X2)) :Y3•X2 : COT0769 
767 IPB(Yl <IANDB(Y) <>-9 ,Y1•ABS(B (Yll :Y3•Y:COT0769:ELSE7 

58 
169 If'F<4,11l 
171 PORX3•39T01STEP-1:IFB(X3)<>-Y1 NEXTX3£LSEVV•2:89•X3 
:GOT07U 
771 B1•C ( Y3) + (B*C ( Y3) / B) : IFB-81 <11,195ELSEPRINTPS (Yl); • 
I'LL GIVE YOU S";B1:" FOR ":NS(Y3):L3•2:CS•2:GOT0165 
775 VV• I:IFB(X2)•9 Y2•X2:GOT0781 
776 IFB(Y) • 9 Y2•Y:COT0781 
777 IFB(Z)•9 Y2•Z:GOT0781 
778 NEXTX3:GOT0171 
781 FORZX•1TOP8:IPY ( ZX) >I ,AX•1 
783 NEXTZX : COT091 
811 IFJA>I,81SELSEIFDD>IANDDD<J,I J•I:COT0811 
812 IPS <16ANDB-51 >51,PRINT" NO FUTURE IN HERE " ;:GOT080 
4 
813 IJ•IJ -1 :IPIJ <> I,81SELSE PRINT"THAT'S ALL FOLKS - "; 
814 PRINT"I'VE GOT TO";C$;" ";:R•51:DO•I:IJ•I:GOT032 
885 IFIJ<3,PRINTTAB (17) ; "I ONLY HAVE";IJ:"MORE TIMES IN 

JAIL" 
817 GOT06 
818 PRINTTAB(16) ;Z$; 
812 PRINT"SET ME ON ";N$(18):DO•I: I J•I:COT06 
815 JA•JA-1:PRINT"PLACE MY";C$;"FREE CARD IN THE DECK • 

" ;:GOT0812 
851 R•I:PORX1•1T039 : IFB(X1)•9IORB (X1 ) •ABS(9),R•R+C(X1): 
IFP (X1)•1 ,855ELSEIFP(X1) •5 ,J•M(Xl) ELSEJ•P(X1 l*M(X1) 
854 R•R+J 
855 NEXT : R• (R+B)*.1:IFR>211,R•211 
861 PRINT"! HAVE COIIPUTED MY TAXES TO BE S" ;R;:GOT032 
951 PRINTTAB(8);"AND DRAW THE TOP CARD FROM THE " ;NS (X) 
; " STACJt" : PRINTTAB ( 8): "THEN BASED UPON THE CONTENTS OF 
THE CARD PERFORM ONE":PRINTTA9 (17l : "OF THE FOLLOWING OP 
ERATIONS FOR ME" rPRINT 
955 PRINTTAB(18);"AN ACCOUNT DEPOSIT •••.••..... l" :PRI 
NTTA8(18l;"AN ACCOUNT DEDUCTION ••.• • ••• • • 2":PRINTTAB (1 
8);"STREET ASSESSMENT ••• ••• •• •• •• 3"rPRINTTAB(18);"A" ; 
C$;"FREE CARD • • 4":PRINTTAB ( 18) ;"A BOARD ADVANCEMENT . 
......... 5" 
956 PRINTTAB(18);"GO BACK 3-SPACE ... ..... ... . . . 6":A1• 
6 
958 COSUB7 : PRINTTAB(6);rONACOT0993,991,968,994,995,998 
968 PRINT"* * * * * * * STREET ASSESSMENT/ REPAIRS * * * 

* * * *":H1•41:H2• 115:1FN$(X)•N$(7) H1•25:H2•181 
965 R•(HS*H1)+(HT*H2) r iPR•I,PRINTTAB(27);"AM I LUCKY":G 
OT06 
971 PRINT"GOOD GRIEF! I'VE GOT TO PAY $" ; R::GOT032 
991 PRINT"* * • * * * • * • * * DEDUCTION * * • • • * 

* * * * *" : COSUB992riFB-R<I,211ELSEB•B-R 
991 PRINT" MY ACCOUNT HAS BEEN DULY ";OS (A) ; • AND NOW TO 
TALS $";B:RETURN 
992 PRINT:INPUT"ENTER THE AMOUNT PLEASE" ;R:RETURN 
993 PRINT** * * * * * * * * * * * DEPOSIT * * * * 

* * * * * *":GOSU8992:B•R+B: COT0991 
994 JA•JA+l:PRINTTAB(l4);"* * * * *";CS;"FREE * * * * • 
" : PRINTTAB(23);"I CAN ALWAYS USE THAT" : RETURN 
995 D•I : PRINT"* * * * * * * • * B~RD ADVANCEMENT * * 

* * * * * * *":PRINTr PRINTTAB(16) ::INPUT"WHAT'S THE ID 
t OF MY DESTINATION";AB:IFAB<X,D•41 
996 X•AB r iFQ•6 ,75ELSE18 
998 X•X-3:IFX•-1,X•39 
999 GOT021 
1118 DATAMEDITERRANEAN AVENUE,COMMUNITY CHEST,BALTIC AV 
ENUE,INCOME TAX,READING R' R,ORIENTAL AVENUE, CHANCE,VE 
RMONT AVENUE,CONNECTICUT AVENUE,JUST VISITING 
1111 DATAST. CHARLES PLACE,ELECTRIC COMPANY,STATES AVEN 
UE,VIRGINIA AVENUE,PENNSYLVANIA R • R,ST, JAMES PLACE,C 
OMMUNITY CHEST,TENNESSEE AVENUE,NEW YORK AVENUE,FREE PA 
RK ING 
1121 DATAitENTUCJtY AVENUE,CHANCE,INDIANA AVENUE,I LLINOIS 

AVENUE,B ' 0 RAILROAD ,ATLANTIC AVENUE,VENTNOR AVENUE,W 
ATER WORJ.S,ItARVIN GARDENS,GO TO JAIL 
1131 DATAPACIFIC AVENUE,NORTH CAROLINA AVENUE,COMMUNITY 

CHEST,PENNSYLVANIA AVENUE,SHORT LINE R ' R, CHANCE,PARit 
PLACE,LUXURY TAX,BOARONALK,CO 
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MODEL II 

26-4002 
64K 1 Drive 

13499.00 

MODEL Ill 

--= ,._ -...... ·····- ····-• .a. ....... 

26· 1061 4K I. ............ $630.00 
26-1062 16K Ill. ... .... ... 900.00 
26-1063 32K Ill 
2-Drives, RS232 . . . . . ... . 2246.00 

AUTHORIZED MODEL I 

TRS-80~a~••A301 
COMPUTER SPECIALISTS 

26-1056 16K Level II System with Keypad. $670.00 
26-1145 RS-232 Boord .................... . .. . ..... . 84.00 
26-1 140 "0 " K Interface ............... . ..... . . .. . . 249.00 
26-1141 "16" K Interface ..... .. .. . ........ . . . .... . . 365.00 
26-1142 "32" K Interface . . . .... . ........ . .... .. 476.00 
26-1160 Mini Disk · Drive 0 . . . . .................. . 424 .00 
26-1161 Mini Disk . Additional. ..................... 424.00 
26· 1154 lineprinter II .. .. .. . .. .. ............ 720.00 
26·11 S6 lineprinter Ill. . . . . . . .. . ................. 1799.00 
26· 1180 Voice Synthesiser . . ...... . ............ . . 339.00 
26-1181 VOX BOX . . . . . . . . . . . . . ......... . .... . . .. 145.00 
26-1104 factory Upper/ lower 
Case Modifcatian Installed ......................... 70.00 
26-1506 Scripsit · Tape ....... . .............. . . .... 60.00 
26-1563 Scrips it · Disk . . . . . . . . . . . . . . . . ........ . . . 85.00 

26-1054 
4K Level II 

1552.00 

COLOR 

NOTE: Call for availability of VIDEO TEX. Model Ill. Calor, 
and ather new products . = 

ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 
AND ACCESSORIES DEDUCT 
10% FROM CATALOG PRICE 

Novation Cat Modem . . $149.00 
CCA Data Management 

26-3001 4K .. ... .. ...... . .. . ... $360.00 
26-3002 161< ....•.. .. .........•. 540.00 
26-3010 Color Video ...... ... . . . 360.00 
26-1206 Recorder . . . . ... .. .... ... 54.00 
26-3008 Joysticks .. . ... . ... . . . ... 22.50 

r~Acorn 
~Software 

Products, Inc. 
System . .. ............ . . 72.00 
Adventure Games I:EnTRDnii:S GAMES: 

Fast 100 CPS Centronics 
730 Printer ... ... . ............ $675.00 
Text Quality Centronics 
737 Printer . .. ... . .. . ....... . . $850.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

Games 1-9 each . .. .. .... 14.00 

Pocket Computer 

26·3501 1.91< P.C.. . .... . . .. ....... . . $225.00 
26-3503 Cassette 1/ F ... . ... . .... .. .. . .. 45.00 
14-812 Recorder . . . ... . ................ 72.00 

Alien Invasion . . . . ........... $9.00 
Stock Market . ....... . ..... . .. 9.00 
Star Trek ..... . . . ....... . .... 9.00 
Black 'Em .................. 9.00 
ling-Tong ................. .. 9.00 
UTILITIES: 
System Savers . . . . . . . . . . . . . . 14.00 
EDUCATION: 
language Teacher ........ . ... 18.00 

FREE: CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 

r:l~~R[] r:l~~~lJEr:lE~T SYSTEr:lS, ~~L. 
No Taxes on Out Of 

State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 
CAl RO. GEORGIA 31728 

From Stock on Most Items 
(912) 377-7120 Ga. Phone No. 

'Tai·IO lo • ••••••.,.., ,,..,._,~ •f the,....., Cotll-

Full Factory Warranty 
on All Items Sold. 

Largest Inventory 
In the S.E. U.S.A. 
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APPLICATION 

An 80 application for darkroom 
denizens who lack photographic memories. 

The Fixer 

Peter Ashley 
10 Clinton St. 
Portland, ME 04103 

Being a photography teacher as well as 
a computerlst, It seemed natural that I 

combine the two Interests. The first and 
most obvious photographic use for the 
personal computer Is an electronic collect· 
lng place for photographic data. 

Photographers are deluged with masses 
of technical Information that Is supposed 
to assist them In making better photo
graphs: camera types, film speeds, filters, 
exposure variables, chemicals, time and 
temperature calculations, paper grades, 
and long lists of photographic acces
sories. 

Why not put It all In one easily acces
sible place? 

A second promising blend of photog· 
raphy and the microcomputer Is Its educe· 
tlonal application. The personal computer 
can simulate several photographic pro
cesses such as flstop openings and shut· 
ter speed action. It can quickly calculate 
exposure setting changes, proportions for 
chemical mixing, and time-temperature re
lationships. And It can actually do all your 
timing for you, so that a budding photog· 
rapher can concentrate on making good 
photographs. 
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In the future, easy to use add-ons will be 
available to the photographer. With the 
proper circuitry you will be able to Inter
face devices that measure light, moisture 
and temperature. Already the computer 
can be used to time the enlarger. It can set 
and trip critical shutter speeds. It can coor· 
dlnate multiple lighting set-ups and multi· 
pie camera arrangements. 

Photographic Notebook 

The application I chose here Is film 
development, because It allows the TRS.SO 
to show off several of Its advantages. The 
program that follows Is designed to be part 
of a series of photographic programs that 
can be combined Into a photographic note
book. 

When designing the program, I wanted it 
to be easy enough for the beginner to use, 
yet be valuable to a more experienced 
photographer. It had to run smoothly so 
that, while using It, you assume the role of a 
photographer-not a computer program
mer. Finally, I wanted a flashy program to 
satisfy my creative Instincts. 

Film development uses a highly Inter· 
active style to lead you through nine steps 
toward printing of a variety of black-and· 
white film types. You simply select the film 
and developer you are using, and let the 
computer handle all the timing cycles. 

The program assumes that you are using 
a temperature of 68 degrees Fahrenheit. 
However, you can alter the development 
time In case you are using a different 
temperature or you are compensating for 
under or over exposure. 

All input Is followed by a reassuring beep 
and the completion of each timing cycle Is 
signaled with an audio alarm. To make use 
of these sound features, connect the cable 
coming from the keyboard (this normally 
plugs Into the aux Input of the cassette 
recorders) Into an amplifier. You can leave 
both the recorder and the amplifier con
nected by using a Y·adapter. 

The sound routine, which Is Dennis 
Kltsz's Babybeep (April, 80 Mlcrocomput· 
lnQ) Is found In lines 200 through 400. 

All single stroke Input uses the INKEYS 
feature of Level II. Multiple key Input Is used 
only at noncritical times and, of course, re
quires the use of the enter key. 

In lines 500-599 the computer allows you 
the option of fine-tuning the timer. This rou· 
tine Is for the benefit of non-programmers. 
Normally you will be able to answer N, and 
let the timer work In Its preset condition. 
The loop value Is set as 30090 In line 30. 

However, If your TRs.ao clock Is found to 
operate at a slightly different rate, or If you 
have modified any part of the program that 
effects the t iming loop, you have two op
tions: First ly, assign a different value to TZ 
In line 30. Secondly, simply answer Y when 
running the f ine tune routine and follow Its 
Instructions. 

AaaumeFamlllartty 

The program assumes some familiarity 
with developing black and white film. How
ever, It Is careful to guide beginners syste
matically. 

You select your film and developer from a 
model defined by the program In lines 600 



Above: Title employs a graphiC dev1ce while data 
1s read. 

Top. Menu of Developers. Bottom: M1xmg 
mstructions for Developer. Left: Rlnsmg 
time is shown using the clock routine. 

Left: Each step pauses until you want the timer to begin. Above: Each step 
IS user·mteractive. 
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The MICROCONDUCTOR'M 
the ultimate 
database manager 
for your TRS-~ and Apple® 

'The MICROCONDUCTOR,. direcTS yovr computer to 
compose, organize- ond summarize oil informotiOn you 
need to ~ yovr software- ond buslnes.s problems. 

Wrth T'heMICROCONDUCTOR ... yovr computer will 
be able- to compose ony record-keeping software you 
need.ln the- office. The MICROCONDUCTOR,. con help 
wirh onyrhing from occounrs receivable to property 
monogerneont. You'll find rhotTheMICROCONDUCTOR .. 
is ideal for the shop too.l.et It toke core of yovr inventory 
records. soles onolysis. pr1ceo lisn. ond more. 

The MICROCONDUCTOR,. is not just o ftl~monoger 
but o rrue Ooto Bose Management Syw.m suitable for 
born the novice- ond prof@SSionol ~..~SeD. 

Some of the modules of this masterpiece ore: 
DATA ALE-OnestepfilecreotiOn.Jusrset It, ond forget it. 
MAJNT.- Monlpu~ yovr dora flies with ease; odd. 

delete. modify, scan. relocate. ond more. 
SORT- 5ort any number of fields. In any sequence-. 

osceondlng or de-5cendlng orde-r. 
UPOATE- Single or duol file report ond update utility. 

Introductory Pric•s 
TPS-8()4t Modell.. .................................. S249 
~• ................. ................................... S299 
~Model II ................................... s399 

ENGINEER 

~!!!!Ill 
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Compose Arty Software Proorom 
By simply onswertng me quesifons. 

YOU Describe the file layouts 
YOU Specify the print formats 

YOU Design the update fundions. (;;] 
The CONDUCTOR DOEs THE WORKm Ot:¥ 

TEACHER 

'The MICROCONDUCTOR •• is power or your fingerrips! 
Power to set up. moinroin, sort. report. ond update doto 
filesorwtlim.Jusrlmogine:withtheMICI\OCONDUCTOR ... 
you con establish o OJStom moiling Hsr system in 30 
minutes. occounrs receivable in 2 hours. o complete 
buslnes.s system in only o few wori<ing days. Never 
before has yovr computer been given such power! 
DATA FILES-No limit on the number of records o file 

con hove. 
AELDS-Any type (string. lnrerger. single. double). 

Eight enny modes (Including defoulrs. 
counting, ond suppress). 

REPORTS-Four ways ro generate reporrs. Torol nu· 
meric column(s). Print on ony paper in 
ony formor (sroremenrs. labels. ere.). 

SORT -Any field(s) in ony combination (i.e. mul· 
riple·key sort) . lvly size file. numeric or 
ASCII. Ascending or descending. 

MAJNT.-Commond onrlclpotion. l\ecord duplica
tion. Direct occess ond sequential seorch. 

UPDATING/ 
MERGING-Add. subtroct. multiply, divtde fields. Com· 

bine resuhs from previous colculofions. 
Test for ony condition ond toke ocrion. 



The mosr powerful Duk Operanng System fOf rhe TJ\5.80 
destgned fOf me sopht~ucared U5ef and prafes.stanal program
mer who d~ rhe ulnmare 

NE\VOOS/ 60 IS me pi()(Y)ed upgrade from NE\VOOS 2 1 
5ame of rhe featur~ are 

• New OA5IC common~ far f1l~ wtrh VOfiOble recOfd 
lengThs up ra 40Q5 

• M1x or march dnves Use J5 40 or 80 rrack 5" dt~ 
driVes or 6" d1~ dr~. or combo 

• 5eci.Kity boar up far OASIC or mach1ne code apphca 
nan pre>gfa~ 

• New ed1ting c~ 
e Enhanced 1\ENl.Mbef rhar allows r~?IOCOIIan 
• Command cha1n1ng 
• DeVICe handling far raunng ra d1~ay and prtnrer 

s.mulraneausly 
• DfG tuna1an. srnk1ng of D rand G keys allaws user ra 

enter a m1n1·D05 Without d1sturbtng program 
• Compatible Wlrh NE\VOOS & Tl\5005 
• Machtne language Superzap/60 2 1 S 149 

Ulih fl~ and enhanced debug and copy 

NEW 
TF-8 80 TRACK DISK DRIVE 
Double Your Copociry 

TF-9 DUAL 80 TRACK DISK DPJVE $7 89 
Quadruple Yo ur Copociry 

Disk Drive Sale! 
<.~ert> wtrh power .IUpply ond ~56 t 
TF J 5hvg01T 5A400 ,339 
PE.>nec FD200 40 rrack S379 
TF 5 MPI 051 40 rrack S369 
TF7 MIO'apoiiS 77 rrack S574 
TDH 1 Dual S1ded dnv J5 track S499 
TFJM Drtve Sys 2 5hugoo S696 
NE\VOOS+ 
40 rrack S 11 0 J5 rrack S99 
MlaacanduaOf Dora Oase Mgr 

Mod I S249 Mad II S399 
AJA Ouslf~ Pgk S359 
The 5ai.Kce S 1 00 
Oeste Camptler S 19 5 

Drives for ony Microcomputer 
Do.s not Include power supply & coblner. 

~PC F0200 S2&2 f0'.250 ~59 
ShuQon 5A400 S279 SA800/ 601 ~79 
Wl'l L\51 S279 052 S~9 
WIJl DQ 1 S~99 DQ2 S525 

Printers 
Cenrronoc 77Q 
llose2 
(l!'nlrontO 7:37 
Cenrronto 702-Q 
.Anodex Q501 
Molobu 
Spinwnr~ 

S1 ,069 
1649 
S9~9 

S1 .995 
S1 • .549 
S2A95 
S2 . .549 

FACTORY 

CLEARANCE 
Demo stngle or dual head MPI d& 
driVe complete With Power Supply 
and Choss1s Full warranty 

TF5D 40TK 5279 
TDH· 1D Duol 35 TK S419 

UMITED QUANTITIES 

Announcing 
Floppy Disk Drive System 

for Modell 

• One SA80 1 Floppy 
• NEWDOS 80 
• Cable & Adapter 

S1Q95 
Disk Expansion System 
• 2 ShugarT SA400 lf·J 
• 1 Two-Dnve Coble 
• 1 Exponston Interface J2K 

$716 
$ 25 
$469 
$ 99 • 1 J5 rrock DOS+ 

TOTAL LIST Pf\ICE 

SPECIAL PRICE ONLY 

Same as above bur 
includes m>&O • 
Level II 

MOD II 8" Disk System 
• 1 Drrvt>¥tem 

$1331 

1149 
$1949 

$949 
• 2 Dove Exponsoon ¥tern .. $1,445 

More Savings •lliliilliililll• 
INTP.ODUCTOP.Y OFFEP. 

,Z SAVE ~300 

• OKIDATA 
MICP.OLINE 80 

Memory Kit ( 16K) 
AC Isolator (6 socket) 
Disk Head Cleaner 
Diskettes ( 10) 

TRS-80 Graphks 
Usr 5949 

$49.00 
$49.95 
$19.95 
$30.00 



Profnsoonol ooftwar• TRS.8Q® MODEL II NOW AVAILABU • 

BASIC CROSS REFERENCE 
8 FINO WHERE NAMES ARE USED FAST! 8 SAVE HOURS! 
8 CA YOU DElE TE THAT liNE I fi NO O UT I 8 PARALLHJSERIAL PRINTE RS $59.99 

+ ~JOO 

POSTAGE & 
HANDLI NG 

8 00 YOU HAVE DEAD COOINCI 8 SEVERAL O PT IONS 
8 WANT A NICE PROGRAM LISTING WITH 8 b/& LPI VARIABLE DOCUMtNTAIION ONLY SIO OO 

OEDUC IIBL£ O N PURCHASE DATE & TIM[ IN HEADING LI Nl WIDTH & PAC[ DEPTH 

DISK SORT e Yo u OON'l HAVE 10 BE A PROGRAMMER rousE 11 • 
8 MENU DRIVE N 8 [ASY 10 USE 8 lASY TO INSERT INIO $69.99 + B OO 

POS IACl & 
HANDLING 

8 RANDOM FILES 
8 CHAINS TO SYSTEM 

OR BASIC PROGRAMS 

8 1ASII 
8 SPECS SAVED 

lOA SI R t AM FOR 
NON-SlOP RUNNING! 

DOCUMEN TATION ONLY ~ 10 00 

D£DUCTIBL! Oo PURCHASE ON DISK 

BASIC COMPILER 8 WRI11EN BY MICROSOFI :1311 ICC' 
+ ~5 00 POSI AC E & 

• TRSOOS•/BASIC COMPA llBLf I 8 l ASY TO USE 
8 1 AS TEA I HAN BASIC BY UP 10 8 AUCMlNllO WITH OUR $350.00 HANDLING 

lO liMES DOCUMENTAT ION 

TRS-!!0"' & ' TRSOOS•AR[ REG ISTE RED OOOO.LYDDON DATA SYSTEMS 
T RAOEMARKS O f' r ANDY CORP 5411 RIVERSIDE DA, CHINO, CA. 11710 MASTEl! CHAIIOE or VISA acceptecl. 

TRs-&0 Own.rs: 
Turn Your Ty.,.wrlt•r Into A Print., 

.. . With the KGS-10 Keyboard Actuat01 
• • Plug-In compat ibility with the TRS-80 . . . attrac 
~ live enclosure contains actuator and Interlace. 

' "" \ ~ \ • Least expensive way to get letter quality printing. 
'• - • • • No mechanical modifications to the typewriter 

are necessary. 
• Rests fi rmly above the t ypewriter keyboard. Can 

be instal led or removed in 5 seconds. 
• Does not require any software to OPflrate .. . 

works with Pencil , Scrlpslt and other word pro· 
ceasing programs. 

• Solenoids with soft plasl lc tips strike typewriter 
keys with the same force a typist would exert. 

Dealer Inquiries /nvi/~141 

(K(i§) ~ 2e~! ~.~~~N.~2;(~1~!2~ 

··-····--_IEL 
I !tiDfllrtt lllil!IDI~ [QifJI[S I 

QPIB-488 to TRS-80• 
INTERFACE 

Mod. 488-808 
$225.00 

+ !lhlpplng, lneur8nce & tax 

SPECIFY 
DISK OR TAPE 

Everything needed to add powerful controller 
capability to TRS.SO, Model 1, Level 2 or DOS " T ,_,. M¥1< al T nly Carl) 

SCIENTIFIC ENGINEERING LABORATORIES ,...a, Thore is no ltfi1iltion -
Sdritic Engr.nng UIJcniDrils 

11 NEIL DRIVE e OLD BETHPAGE. NEW YORK 11804 
TELEPHONE (516) 694·3205 

ond Tnly ~ ar
SIIICI< 

CASIO 
C•leuletor Watch 

Tl- · Ca-Oi-

1 Olgll c.tc:uleiOt 

St-atch 

$42.96 

126.95 

...... lfttelllvlsloft 

S239.9S 
ALSO. AtMi SliMp CoiNa J VC 

SONY P-c 
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THE IIIII SYSTIII X·IO.-

CommMNI COII$ole 

Ult r .. onit: Con•ole 

Con/leu Cont roller 

TIMER 

Appli•nc• Modul• 

Lamp Module 

Wall Switch 

SYNAPSE VIDEO 
P.a.•ax -~~ 

31.95 

33.95 

Hi.95 

59.95 

13.49 

13.49 

14.95 

N.W Y'DRK :V. ~ 

and 800 respect ively. If your favorite film or 
developer is not used, it is easy to make an 
addi t ion or change. If you do make 
changes, be sure to alter the developing 
t imes. These are found as data in line 1200 
and within a video chart beginning at line 
1500. 

At line 2000 the program introduces the 
nine steps It will use to develop your black 
and whitt! film. In addition to develop, stop 
and fix, the program includes other pro· 
cessing steps that are useful. For example, 
a step is devoted to hypo-clearing to speed 
up the washing time. The final list reads: 

1. Load 
2. Develop 
3. Slop 

• · Fix 
5. RinH (this Is a P<•wash step, using water) 
6. Hypo Clearing 
7. Wash 
8. Welting " gent 
9. Dry 

This list should be complete enough to 
satisfy most darkroom workers. 

When running the program, you are given 
the chance to review these nine steps. The 
review also covers a short explanation of 
what each step does. If you are familiar with 
the developing process, you can bypass 
this review by answering N (line 2020). 

Several of the imbedded routines may be 
useful for those wishing to create their own 
fi lm developing program. Developer Mixing 
(line 2500) and a subroutine that calculates 
chemical ratios (line 3100) contain the 
annoying mathematics that must always be 
computed before chemicals can be added 
to your developing tank. 

It's easy to extract the routines for 
Develop, Stop, Fix, Wash and Dry. They are 
listed with associated timings In lines 
2600- 3000. If you do not use a hypo-clearing 
agent, or wish to make other modifications 
to the program's chemistry, this is the area 
of the program to review. All of these steps 
use the Clock routine found in line 3300 and 
the Alarm routine found in line 3600. 

The decimal eQuivalents tor Dennis 

"' Press ENTER 
OS Developer Type 
FS Film Type 
IS lnta<rupl Timer 
RS Review Slepa 
GS,HS Film Graphics 

X Timing Loops 
I Timing LOOI>S 
0 Developer Cho ice 
F Film Choice 
M Minutes 
s Second a 

ss Stock Solution 
sw Wafer Solution 
ST Total Working Solution 
zo Tima< Check(ZO • 3.U9) Llne~25 

TZ Timing LOOI> Increment Delay 
Line 300110 

Table 1. Line Numbering for Film De· 
velopment 



Kitsz's machine routine are found In the 
data lines 200-.00. Prior to the use of a par· 
tlcular sound, a value Is POKEd into 16526, 
and Babybeep Is called using X= USR(O). 

Program Graphics 

Notice that the cover (line 100) Is sup. 
posed to represent a picture of a strip of 
35mm film. The blank film magically devel· 
ops into the title, Film Development. All this 
is intended to dazzle your eyes and leave 
you entertained, while the DATA state
ments (line 200 on) are read. I find this ap· 
proach superior to a message such as 
" Please wait" or " I'm working." 

The second use of graphics also repre· 
sents a strip of film. The subroutine in lines 
3800-3870 also uses a graphic strip of film 
designed as a screen prompt. A value is as· 
signed to the Y·axis, corresponding to a 
horizontal line position. This value in con· 
junction with the X values 0-127 is used in 

10 Title 
100 eo ... 
200 Babybeep 
500 Timer Fine Tune 
600 Select Film 
800 Selecl Developer 
1000 Film Developer Times 
2000 The Nine Steps 
2300 Load the Film 
2500 Or.leiopef Mixing 
2600 O...lop 
2700 Stop and Fix 
2800 Wuh and Dry 
3000 Two-second Delay 
3100 Mixing Chemicals 
3300 Clock Routine 
3eOO .t.larm 
3800 Horizontal Une1 (moving 111m llrip) 

3850 Solid Line 
3870 Broken Line 
3900 Error Measage 

Table 2. Film Development Vari· 
abies 

the Horizontal Line subroutines to SET the 
line. 

SET and RESET are preferable here over 
other more rapid graphics, such as 
PRINT@ STRING, precisely because they 
are slower. The activity of a moving line is 
more eye-catching than an instant line. 

At the very end of the listing is a shortEr· 
ror subroutine (line 3900). This is called in 
the case of an illegal Input. This subroutine 
prints a polite " You have done wrong" 
message, and then, once again, returns you 
to the original input request. 

There you have it. The program is some
what long at 11 K, but it contains many use
ful routines that can be used in other pro
grams. A cassette version. is available from 
myself. The program should be easy to fol· 
low by referring to Tables 1 and 2 and the 
REM statements. Also the line numbering 
should make it easier to separate each 
routine.• 

-gENEALOGY 
Compiling Roota and BranchM 
An extensive family tf'H system 

for the Radio Shack TRS-80 
64K 1-disk Modell/ 

STORES AND REVIEWS 1000 FAMILY MEMBERS' 
.._, dill ... placn, ~Nrltal atatu- (2). ralatlor>
llllpa (lather, mother, apou- (2). child..., (111)), and 
lootnotaa (2) 
OUTPUTS complete Family 8ookl of Info tor yourHII 
and otllera, new and reviMd pagaa lor Family Book 
r.clplenta, lndlcaa to namee and thalr 10 numberw, In· 
dllnted lor....t a.g.n•atlon pedigree and ~t 
charta, 11111 of dlltas and lootnotas, and blank and 
fllled.Jn forma to lollclt Info. lnc;luc!ft compr!l!tnal .. 
lnd!x!d 7Q + page INinual. 

Dllilette with manual S2SO.OO 
Manual & P.prOtJrem 61K BASIC Jlsrlngs $50.00' 
Manual alone S25.00 • 

• app/lcab;. toward dllilette purc:Mse 
Brl« descriptiOn wi th erampla prlntouta SI .OO 

s.rrd chec• or money order or call tar mofW ~Htells. 

John J. Armstrong • 
3700 Whispering Pine Rd. 11478 ,.... .,. • 
Mobile, AL 36608 • 

I Phone evenings 2051342·7642 
From the original author of Roota and Branches 
Pwsonal Computing magazine September 191'9 

' TRS«l ls a registered tredernark of Tandy Corp. 

Hard Copy Printer 
For Your Computer 

COMPLETELY 
REFURBISHED 

Model 33. Friction Feed 
Aece•ve only. Table Model, 110 
Baud, 8 level ASCII Code, 20 
MA Loop 

$279.95 
Complct te hl'le o t o;>t1on s aw•ll~ble . C:-.•ck 
or M.O $~ Oaposol on C 0 .0 . Ord•r l . N.J . 

Ruod•nts i dO S', Silts Tax 

RED ARROW .... m 
ELECTRONICS CORP. 

1217 Summit Ave., 
Union City. N.J. 07087 

(201) 863-7918 

FIGHT 
INFLATION 

(USING COL~CTIBLES) 

1. BULLION-COMPUTES 
MELT VALUE FOR 
All U.S. COINS 
(LEVELII·16K) .... $12.00 

2. COINS·CATALOGS 
COIN COLLECTION-
(1 DISK) .... .. .... $20.00 

3. STAMPS-CATALOGS 
STAMP COLLECTION 
(1 DISK) .. .... .... $20.00 

---~t~R;s~s_o __ _ 
..... 55 P.O. BOX 2163 

E. PEORIA, ILLINOIS 61611 

WE MEAN BUSINESS! 
HI''' fv/ ', ', ',I 11 r >'./Alit T IIA T ,<.; 

USE YOUR 
f(ll MOl: 
11M F\14 Alll GANES 

ll£ DJ.TA DCJB8fR S49.95 
Ouplocaon any prog,.m ~apo to TRS-l!O ~illy Rec:on 

structs dill• pubes to fflSU,. KCUnote CLOAO> ~ 
NSy ~ ol _, poor qu.hty commerc,.l ~apos With 

out con ... nt """'""" oclju.._ing Money.- 9""'"nt"" I 
not wot~!foed 

1l1E ElLCTIUC SECRETARY $75.00 
A ~ IIIIIOfd ptOCH SOf to tum )'OUr TRS-80 1f'IC.o an 

outomatoc type'<onte< F e«ures page numbering. """"'ble 
margons. he<lders. vanable page length. and title centeflng 
Enter tat. rev~st COfTK1. and out.pu1 to pnnt~r ~ foe 
maned. JUstJI'oed, ~ .. n ~led as requored Cross 
Coupling ftieS permitS 1nd1~ addressed form !(otters 
C~e wtth uppet / lower case convers.on •nfOfmabon 
on dosk<tte Sptcofy J RS 232 odapler os onstaled on 
•nte rface 

MAIL..ROOI'I PUJS S 75.00 
A Ye<SM~Ie and ~ul mao~ng prognom to pnnt labes 

by seq\Je'flbal cod•ng t •p. C1ty. state . custome• 10 code 
even \ast name Sorts by any code •n fl"'fnute-s ~ Slorn 
sequ«ltoaly on a S>ngle strong ( applO>. 1500 reco<ds pr-r 
doske<lel lnclud~ AUTO~INT Supploed on do-le 

II'M'IIMAIL s 50.00 
" Comp;Kt ""''""' ol MAll.il()()M PLUS but ....mout 

custom<or codong Featurh alpha looiuohNd lor dupi• 
cates Suppioed on dosk<tte 

$35.00 
Generatn form k:ners h om MIN~IL re<:Ofds Prepare 

)"'lH' Jetter. bultctm noc..c:e a<Sven•~rnent. ~c then k>ad 
the MIN~~Il riles Your pr1nter wt" pnnt the iO~ 
addrt"H. letter and repeat f()t each nall"''t tn tM me-all 
prope<ly "Pi>Ced and ,ust.roed Supplo<d on cossetle 

AUTOBOOT $J5.00 
SAmptJ'.es a ut()(T't4tu: IY\SK: progr..'tm klod•ng hom )'Oli' 

DOS Permots sequffl<•ng through you• rnooce ol DOS 
commands . .se~s f'iles and ~mory s u:e you spee1fy . and 
loads OJ runs sel-ected program Allows user to 5C'f! d •re<: 
tof)' and fr~ spKe be-fOfe l)fogram runs automatJcalty 
Suppioed on cassette 

SIR EOtO S I 0.00 
A hand)' program to make your pnnt~ ,.~ like an 

electric t)'Pe''••""lt~ Use a~ or ~T"~erge v.'l\h your programs 
to make ...t\at appecws on ~ screen Kho to the pnnter 
Supptttd on cassette 

TBUON S20.00 
-your TRS-80 • smart "''rnonal Communocate With 

tJme-share and ()(he1 computer\ , bulletin boards. etc 
T rensfer programs ~~ the ~ For diSk systems 'lWtth 
~ 

tFPER!LOWER CASE~ S20.00 
Reprinl ol KILO&U:l art>de explainong how to modofy the 

TRS«) to doOIMY bcCil ._ and lowe< ,...., chincteB Kot 
corea'"• Mt~>br'Sirl> ~· powts. and necnsory ooft 
_.. on ~• lor , ... - L echo. and O<AOrNIIlC n 
feed ..,...,.,.. 

User group O•scounts ava•IID~ 

Dealer tnq utrtes tn v11e0 

· rRS·30 •s a ltaoemark ol lhe Tand y Co rp 
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Micro oomoutars 
and 

Clull Enalnaartna 
The machine can do it - but you need 
the IPPiication peck~ge to make it work 
for you. 

W. ha1111 brought together the most pow
erful c:ivil engineering tools evailable, USA
COGO (Civil EnginHring Coordinate Ga
ometryl , USA-EARTH (Earthwork De
sign Ouantit i ll$1, and USA-STRESS (Struc
tural EnginHring System Solver l. Each 
system provides a complete data entry and 
c:hange system in addit ion to the powerful 
problem analyzer t ied together through a 
c:ommon menu driver. 

It's available to vou now on your c:hoic:e 
of CP/ M or TRSOOS in source c:ode 
BASIC or FORTRAN . For additional in
format ion, call us at (3141 878-1277, 
or write : 

Jtlniff4> '1-MI/.!/of/t,., '' 
• r/jtjtlti-,li~JII.J, /hu·. ,..... 301 

13001 Cannll$ Drive 
St . Louis, Missouri 63141 

".J .. ..,.,., ':l:>..u••u .J.to R. .. ~t, .. 

S RVEYORS: 
We have a fantatic ~few the 

TRS-80! All oE the pn~fVUDS perform cal
culations to full double precision accur.cy. 
Here are some oE the many features: 

' tlEI.D ANGLE TIIA VERSE (with steclla,... 
duc1lon. In__,, etc.) olore a trawno, wllh de. 
vatlon&, on dill< 
' STADIA REOUC't10N 
' UNIVERSAL TRIANCU: SOLUTIOI'o'S 
'VOLUME BY AVEJIACE END AREA 
' CIRCULAR CURVE SOLUTIONS 
' HOIUZONT AL CURVE LA Yotrr ("111> can. 
(IOIII ohaj 
' UNIVERSAL INTERSEC't10NS 
' VERTICAL CURVES AND GRADES 
'BORROW PIT VOLUME 
' COORDINATE TIIANSFORMATION 
' AREA F'RO M POINT COORDINATES 
' INVERSE F'ROM COORDINATES 
'RADIAL TIIAVERSE (oomlnciDOI'I) 

Disk version (32K with Disk) $275 
I Cal~ version (16K Level U) $225 

( refunclecl with purcha.) t5 

..... 3011 

Judson D . McClendon 
844 Sun Valley Road 
Birmingham, AL 35215 
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21 
CLEAR 211t POKE 16553,255 

31 DEFINT T: TZ•31198 
188 REM COVER 

118 G$•CHR$(183)+CHR$(187 
)+CHR$(191): B$•STRING$(95,CHR$(191)) 

128 CLS t PRINT CHR$ ( 23) : PRINT@66, • ** PHOTOGRAPHY NOTE 
BOOK **•1 

138 PRINT:PRINTtPRINT: FORI•8T018: PRINT G$r: NEXT: PRI 
NT H$1: FORI•IT011: PRINT G$11 NEXT: PRINT@576,• 
• 

148 FOR X•24 TO 181: FOR Y•16 TO 22 : RESET(X,Y): NEXT:N 
EXT 

158 PRINT@418,.FILM DEVELOPMENT•: 
161 PRINT@784,.THIS PROGRAM WILL TAKE YOU STEP BY STEP 

THROUGH THE DEVELOPMENT OF YOUR FILM.• 
288 REM 

BABYBEEP ROUTINE 

BY DENNIS BATHORY KITSZ 

218 FORX•32888T032383 
:READA:POKEX,A:NEXTXtPOKE16527,125 

228 DATA14,8,6,192,285,27,126,197,16,254,193,16,247,13, 
121,254 

238 DATAI,32,239,281,14,16,33,32,8,215,27,126,6,161,16, 
254 

248 DATA43,124,181,32,244,33,8,18,43,124,181,32,251,13, 
121,254 

258 DATA8,32,227,281,14,18,6,48,285,27,126,197,6,255,16 
,254 

268 DATA193,16,245,6,88,285,27,126,197,6,96,16,254,193, 
16,245 

278 DATA13,121,254,8,32,224,281,6,64,285,27,126,197,6,1 
92,16 

288 DATA254,193,16,245,6,128,285,27,126,197,6,88,16,254 
,193,16 

298 DATA245,6,255,285,27,126,197,6,48,16,254,193,16,245 
,6,176 

388 DATA285,27,126,197,6,176,16,254,193,16,245,6,255,28 
5,27,126 

318 DATA197,6,32 , 16,254,193,16,245,14,16,6,16,285,27,12 
6,197 

328 DATA6,255,16,254,193,16,245,13,121,254,8,41,18,33,1 
,18 

338 DATA43,124,181,32,251,24,227,281,14,8,6,8,285,27,12 
6,197 

348 DATA4,128,246,8,32,258,193,4,128,246,8,32,239,6,255 
,215 

358 DATA27,126,197,16,254,193,16,247,13,121,254,8,32,22 
8,281,6 

368 DATA128,215,27,126,197,6,128,16,254,193,l6,245,281, 
6,192,285 

371 DATA27,126,197,6,64,16,254,193,16,245,211,14,32,33, 
11,8 

381 DATA215,27,126,6,255,16,254,43,124,18l,32,244,33,8, 
1,43 

398 DATA124,181,32,251,13,121,254,8,32,227,281,62,2,211 
,255,62 

488 DATA8,211,255,281,68,69,78,78,73,83,32,75,73,84,83, 
91 

411 POlE 16526,237t REM •BLEEP• 
428 Y•46: GOSUB 3881: PRINT@964,.PRESS THE •cHR$(34)•E 

NTER-KEY.CHR$(34)Jt INPUT A$1 CLSt X•USR(8) 
518 REM 

* TIMER FINE TUNE * 
518 CLS: PRINT CHR$(23): PRINT@l28,•THE COMPUTER TIM 

pt011f8m conllnu.a 



DISC DRIVES 
FOR TRS-80* 
11FLIPPY"-250K bytes/disc 
FAST-5ms Track to Track Access 

eoou.u. reten to .........,_ ot r•a•U-Ite 
IIDID heada . Slngle ·alded ia one 

head. read/-lte one side an· 
ly; dauWe·slded Ia duot heads 
allowing read/ write opera· 
tioM on both ~idea ot the 
diPette. A daub6e aided drive 
oppeora aa two aeparote 
drivel to the controller. 

•CA~Aart unlormated capacity Ia the 
total -nt ot atarage ~pace 
available on o d lakette . 
Typically 1251( byte~ an a 40 
track 5.2Sin . d lakette. For· 
mated capacity II the total 
USAILE atoroge ~pace an a 
dia ... tte. Typically 102K bytes 
an o 40 track 5.251n. diskette. 

•t.ccns the time required lor the head 
11MI to move horn - trod. to the 

neat . Typ ically 5 to •o 
mllliMConch (ma). 

Pill ntiAL OPnR 
Order your AfiOCOMI' Dill< Drive and use it 

with your ,.,...,. lor up to 1• days. H you are nat 
IO!Wied lor AJo4Y lEASON (except ..W.use or lm· 

RIAL VA LUI proper handlintJ. return it . pact.ed itt the original 
AEIOCOMI' otters the best value in shipping cantai,_., lor a FUll lffUND. We hove 

micrac-...- disc d rives an the rnart.et today! complete cantidence in our products and- know 
leliabillty. f- and cost tough to beat. We you will be aotidied! oaotl TOOAY I 

WAnANTY deliver ... and - •teind behind - products, ... 
evidenced by the only FftH TIIAI. OFF9 in the in· We offer you o 90 doy unconditional -rranty 
dustry . hamine your ays...,.1 needs and order to· on pam and Iabar against any defect in materioh 
doyt and wart.monlhlp. In the ....,t aervke, tor any 
MYSTIRY ltiMOYID reason, bee- necessary , our M rvke deport· 

There appears to be some contusion in the ment it last, friendly and cooperative. 
terminology used to dell<rlbe disc drives and their 100% RSRD 
leoturft. Here's what - mean: AfiOCOMI' Disc Drives are completely 

"PU,..T AI"' the u .. ot both ,._ of asMmbled ot the factory and ready to plug itt 
o d iskette with a aingl•· when you receive them. Each drive is 100'% bench 
heacled drive by simply h•ming telted prior to shipment. We...., enclose o copy 
the d iskette over (Model otthe '"tc:hedolilt. signedbythetelttechnkian. 
40-ll with....,., drive. AfiOCOMI' MEANS IIELIAMITY I 

"TIIACIC ...-cified on tracks pe< inch OltDIR NOW 
DINSITT ( T ,., ) . eMODIL 40-1 DISC DIIIVIIaM ...... 

lefert to the .........,_ ot tracks Single-sided, "FIIpp•(' , 4Tf01 . 
pe. radial Inch on the d islo.ette. (40 track: single density unfor· 
Typically •• "1= 40 uaable mated 1251( bylfl/ side; daub6e 
tracks and 96 TfOI • IO useable denaily unlormoted 250K 
trocl.t. bylfl/ slde). 

0 DCM*I reten to recording density in • MODIL 80-:1 DISC DIIIYI ..a. ...... 
DINIITT bits pe< Inch (bpi). Typically Oouble·alded, .. TP' I. 

single denalty .......,. dota can (10 track/ 40 pe. side; single 
be recorded up to 2.931 bpi: density 11nformated 250K 
doubl. dentlty -• data can byte~ : double density unfar· 
be recorded up to 5,176 bpi. mated 500K bytes). 

COMPAitl AND .UY AIIIOCOMPI - - DIK CUACJn' lA"· -·~- - U)U ~ ~- - JaA.I. 
(lfOC~ 10 --- ....... -...... , -... - Yn -· Yn "" 

_..,.._ 
r--. 

,. .. Yn 

·- NO - YU NO 10911...,_ NO NO 
IMACII ' - YU ,.,.. YlS NO ,_..,. ... YU NO 

(both •W..I - NO ,_ TIS YU 1750< ...... YU NO -Aft NO - YU NO 109tll>y ... NO NO - NO ,.,.. YU NO 1750< ...... TIS NO 

"'- NO ,..,. NO NO 1750< ...,_ NO NO 

~ YU ,.,.. YU NO ,_..,._ NO NO 
c-.-1 

IAII NO 1,..,. ns NO 1750< ...,_ NO NO 

'ectvet ,...... ... .,..,.. " '" .m ,..,vfect\1•~ • ... ~ " MI......, , • ......_hot ,.,.,., lite.,.,-"...., ~~·nt Aetot~ 
~401 to t ..... ,.., ........ 

e MODIL 80-1 DISC DIIIVI ..a. ...... 
Single·llded. " fllppy", 96T,.I. 
(10 track: aingle denalty unfor· 
mated 250K bylfll aide; daub6e 
density unlormated 500K 
byte~! side) . 

e MODIL DfiC DIIIVI I MI ...... 
160-:1 Double-aided, '6TP'I. 

(160 lrack/10 pe. side: alnaM 
den11ty unformoled SObK 
byt .. ; daub6e denalty unfor· 
maled 1 megabyte). 

All models ore capable ot single or double denalty 
and ore complete with po- aupply and s liver 
enclotUte. Send lor information an AEIOCOMI' 2· 
and 3-drive ,.,,_s available in 40 and 10 track . 

elaiCT IITHIII A :I.DIIIVJ 011 4-IMIIVI CAal 
POll USI WIYM YOU. DIIIVI(t): 

:I· DIIIYI CA.. (lor u.. with 
l · or 2 ·dr i we tyotems ) 
1:14.9S... 
4-DIIIVI CA.. (lor use with 
1·. 2· . l ·or • ·drove 1y11em1) 
IM ..... 
Add 11 .25 at.ipping and hand
ling 

eMaNt DISKITTI1 (5 .25 in). lo• ot 10 1:19.91 
add 1 1.25 thippong and hand· 
ling 

e DISC Of'RA nNO IYITIMI 
NIWDOI+(40TIIACICI ""·00 
NIWDOS/80 (80TIIACICI 1149,00 

•IPICIAL COM .. NATION OfPII * 
• Maclel40-1 Dill< Drlwe 
• 2 Drive Cable 
e Dill< Operating System INEWDOS+) 
•Freight 

$33'1.95 
2•.'5 

109.00 
5.25 

• ... ... ,.. 15 ....... ,.. .•. 
INCIAL COM80 IXCIPI WITH NIWOOS/80 

• ... 15 ... 15 lpeclelMH.H 

To order by mail . specify Maciel Number(•) of 
Drive. cable. etc. (above). enclose check . money 
order. VISA or MASTEICHAIGf card number and 
••plratian dote. or requell COO shipmen!. fe•as 
rftidenll add 5% aoles to• . ADO 14.00 per drive 
tor shipping and handling. "'-allow 2 weeks 
tor personol check 1 to clear our bank . No personol 
checks will be accepted on COO shipmenll·cosh. 
money arden or certifed check• only. You will 
receive a cord thawing the ••act COO -nt 
before your ahipment arrives. le sure to inclucle 
your -and shipping addresa. W( SHIP' "IOMI'· 
TLY! In the.,..,, there is a slight delay. you will 
be notified of the shipping dote and - will NOT 
deposit your money order or charge your 
bankcard until the day- ahi9! 

CAU. TOLL PB1 POll PAST SDYICI 
(100) 124-7181. OPRATOII M 
POll VISA/MAITIIICHAIIOI/C.O.D, OltDin 
Cotifornla dial (100) 152·nn. Operator 2 • . Aloslo.o 
ond Hawaii dial (100) 12•·7919, Ope.ator 24. 
IOU ... UNIS WILl. ACCIPT OltDift ONLYI 
For Applicationa and Technical information. coli 
(21•) 337·U46 or drop u1 a cord. 

O.Oien inqiriel iftvited ~ 317 

~:WCOI1IP 
Redbird Airport, Bldg. 8 
P .0. Box 24829 
Dallas, TX 7522-4 
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Disk Based 
Word Processor 

Availelble N<;:lwl 

Mailing List Option 

• ' ' """'' " ~Ht.,. L:n tnt• , .. 1"" ·""- ' "" 
fli('fU-' · IIf lff ..U..._U~ .. 

.(_U 'CI1 • fOI .. , ... ... . tl\4 
• t41 U h ll f ( ... , .. I'Tifftl llot U 1111(1 1 l(l lUU 

I t Hll\ l · •• lfll ..... 11 \1 -.• 111 11 lUI .. 1 .. 11 .. 
f•l lttf O(tn tt• • C. UUtflt~f ( II JI I I I 

• " 111 1\ I Afl\l l i YU I Ifllllol.t\1 f0.U.1 IU •~II 
Of CO\V"i (II 1t I) I CIUI l •t f 64l. " " l "f. 
.. U II .. ~. I H • • :.ll'tll l Of I I.CU ltr'Ot:li' .... 

• I I IIUI.CU lltiCf\t • II• l>ti~ .. III IU \ .. l loUf I I 
f .. l liiCaow'\l ll ... t • .. U11<1UU itf .. 
I•Ut • 

: ::r.:..~!.w ~~otA~:~.·::r . ·uau ., .... 
~ Y a U tUIUf.l It U .WI t ltl IUU 

4441 West Foret Ave. 

Vancouver, B.C. 
V BR 4H9 

804-224 

••••••••••••••••••••••••••• • • i SOFTWARE CPUtm : 
• IF you're '-nina ., lnatructlon Ml, 0< enelyz· • 
• lng en el~ mecllrne code progrern. 0< crMtlng • 
• your own euper eoflw.,. atruclurM, then you .,. • 
• keeping lnatructlonel eftecta ol CPU ercllitectura • 
• end RAM ell '-''* In your tiMd In a complell e 
• running ,_,.,. map. ~I ......._,. your e 
• lfNOitNriOtll TIIUQ.IInklng SOfTWARE CPUtm 
• MriM ol mlc~ llmulatlona on tile L-' 
• 11 t iK TAS-II)Im _,, ..,.81 a coml)leta peralla l 
e Daforalaltar Ml of Proceuor l>rogrammlng 
• Modale wllll acroll lng dlaaallmblar, CPO 
e Raalatar., flaga end atack, plua en lntaUigent 
e RAM Window raectlng Mlactl .. ly to RAM· 
• lntaractlva lnatructlona. ll ' a your antlra 
• lmaglnethe O¥amMd. clicking aw8y In Slng ... atap 
e 0< variable apeed tRACE modn under your 
• ctynMIIc control. Plua a atug ol debugging 
• laalurM you'd - Imagine would De avallebla In 
• aucll low coat ~I eoflwara. Rally 
• program flow wltll a SOFTWARE CPU.tm • 
• IUIMtf' STEP: Animated Z80 Programming • 
• Moclela, DI-bler, Slng ... atapiTAACE modn e 
• Willi lnttllloent AAM Window, 5 u-·Miectabla e 
• Wlnclowa, tlngle and cumulative lnatructlon tlmae • 

: ~ ":on:-Z::=:. ~: ;"~'1.:~i : 
• TM«!, TBUo required. No. BL-0 ......... $19.85 e 
• EMU 02: Animated 1502 Programming Moclala, • 
• Dl-a.nblea to 1502 mnamonlca, Single· • 
• atapiTAACE modn, 1502 countarperta to 18, IIJ , • 
• lA, tW end 10 commanda, ._. Croa•lnt~tar, • 

QyOoard acen PO<! wltll p-lnatructlona 06, EB 
control, paging In vh1uel addr ... apace, mora. Big 
booklet & SYHEATEK card, lt'a a 11102 ~ 
Cf'U. 
1tK Laven TANO. T8UG required. No. Bl· t .. 124.85 ... 
ACCEL: trom Southam Soflw.,. of EnGland, Ia 
a COMPILER IO< l.eYel II TAS-10 INTEGEA' BASIC. 
Propar1y atructured (no dynamic redellnltlona, 
correctly neated loopa a le.) ariO<·Iraa BASIC 
programa .,. complied by ACCEL to lut Z80 
machine c oda lor potentially apectacular 
apaadupe. 
ACCEL Complier IO< 11K l-111 TAS-«1 ... ~.85 

lnci\M 7S NCft l,All tN GELDER SOFTWARE 
poi !age. CA 1011 6, , Box 11721 Mlon Pool Office 

San Franctsco. CA 94101 

TRS·IO. T8UG 1m Ridto SNck!Tandy Corp. _, 79 
Soltwllt CPU 1m Allen Geidel Sollwllt 

••••••••••••••••••••••••• 

JUST 
RELEASED! 

for the TRS-80 

MICRO-COGO (Survey II) 
• Disk storage of coordinates 
• Recol coordinates by point no. 
• Interactive computation. 
• Traverse&. Coordinate Geometry 
• Rodiol Stakeout. Profile Grades. 
• Curve Geometry &. Stakeout 

• Other options available • 
Requires 481<-2 drives 

with Manual from 5495 

MINIBIZ ~!eep~ng 
T oilored for the smol engineering or 
surveying firm. Easy to use Cosh 
Control System with Check-
boo~< &. Petty Cosh reconciliation. 
P&L Statement. AIR & A/P. 

•Other options ovoilc:Jblee 
Requires 481<. 2-3 alves 
with Manual from s 250 

-Free Brochure~
Mastercharge • VISA 

MICROCOMP 
P.O. Box 965 

Solana Beach, CA 92075 
714/755-4033 

Q W 0 R D F 0 R T T E R R a 6 C Y P Q 6 Z I V J a P C E a AT LASTI 
Mass production prices on this high quality software. Buy direct and save 
50%. Now. also available for CBASIC on CP M and MBASIC on HEATH 
HDOS. 

S H N 0 a T X A R E E I D E A S E E D S R P V Y X X 0 N 
V l T W 6 Y R 0 S D P V J K l M R H E C T V X H N A F H 

C R Y P T 0 U P Z A X Z Q J E J T S 
6 F J S E Y W T V N P F J V Z V C 
T T S C Y M a C 6 W a Q 0 F M P 0 

X M 0 l E R Z J X A C H Y R U 
P K a M Y U C V 0 C 6 l D M R X S E W M C Z T I 0 N 6 U l Y K 
Z M H 0 U P X a l K A C A P J J U K a F l I P C N E F Q A F E 
J W T A Y C J 6 W H E T M N H A Q Z Q J l 0 W E R C A S E T H 
H R S S K V C D 6 C a 0 A P T 6 T H T X T P M l E I l R E T Q 
E Y I N D l X X C a C V X D Z H 0 P R Y V Y P R V A D N T 0 l 

FREE IDEA SEEDS t""' 
Have you ordered youra? tf not, you better reconsider . More 

then Sift happy subscribers think you don't know ~t you are 

•lnlnt. These are FRU Protr- for your TRS·N Mid ell you 

have to do to get tt- Is Hftd us • legal size SASE . Thet h 

ell there Is to lt. Sl-.le? You betl Every .anth there's a 

,_ Protr• Mid you r .. lly don't -t to •h• any of tt-l 

When you stop Mid think ebout It there are only thrM wys to 

buT ld your softwre library . OM wy Is to write the Protr• 

yourself . Another wy h to purdleM progr... . The best wy 

Is to have the progr ... given to you end that Is just ~t w 

ere clolntl All FRU IIIlA SEEDS ere our - orlgiMI Protr

Mid w -t you to have t'- to uM, ,_lte, Mid upM!d. 

Send your 1 ... 1 size SASE to: 

Cf.COAT, Inc. ,..\2 rG b 1"1 Moteow, 10 8)84) 

II • 80 Mlcrocomputlng, Nov.m~r 1~ 

DATA BASE MAIIA&ER Mod-I S69 Mod-11 S199 
You can use it to maintain a data base & produce reports without any user 
programming. Define file parameters & report formats on-line. Key 
random access. fast multi-key sort. field arith .. label. audit log. No time· 
consuming overlays. 500 happy users tn a year Mod-11 version has over 
50 enhancements including 40 fields max. 'IDM·M2 is great!' · 80-US. 
AI R Mod-I S69 Mod·ll S149 
Invoices. statements. aging. sales analysts. credtl checking. form input. 
order entry. As opposed to most other AIR. ours can be used by doctors. 
store managers. etc. 
WORD PROCESSOR Mod-I S49 Mod-11 S49 
Center. justification. indentation. page numbering . Mod·l version features 
upper /lower case without hardware change! 
MAILIII& LIST Mod-I S59 Mod·ll S99 
The best! Compare and be selective. Form inpul. 5-digil selection code. zip 
code ext.. sort any field. multiple labels. Who else offers a report writer? 
IIIVEIITDRY Mod-I S99 Mod·ll S149 
Fast. key random access. Reports include order info. performance 
summary, E.O.O .. and user-specified reports. Many have converted their 
inventory system to ours' 
&L AIR. A/P. I PAYROLL Mod-11 S129 each 
Integrated accounting package. ISAM. 100• paQe manual. Uses80column 
screen. not 64. A 51.000 value. Dual disk reQUired 
l2ll a cassette package of 10 business programs for Level II 16K 
systems. $59. Includes word processor & data base. Poker game S19. 
Most programs are on-line. interactive. random access. bug free. 
documented and delivered on disks. Mod-I programs require 32K TRSDOS. 
Don't let our low prices fool you' If still not convinced. send SASE (28¢) for 
catalog. 

MICRO ARCHITECT. INC ..... &4 

96 Dothan St. . Arlington. MA 02174 



515 

528 

525 
527 
538 
532 
535 

537 

541 

542 

545 

548 

551 

561 
562 
564 

566 

578 
588 

585 

591 
593 
594 
599 
611 

611 

628 
638 
648 

658 
668 
678 
675 
688 
698 
788 
718 
888 

ER IS PRE-SET.•: GOSUB 3888 
PRINT@328,.HOWEVER, YOU MAY DESIRE TO• : PRINT.FINE

TUNE THE COMPUTER BY•: PRtNT•sYNCHRONIZING IT WITH 
A CLOCK•: PRINT.OF KNOWN ACCURACY.•: GOSUB 3818: 

GOSUB 381!18 
Y•37: GOSUB 3888: PRINT@768,•DO YOU WISH TO FINE-T 

UNE THE TIMER (Y/N) ?• 
Y$•INlEY$: IF Y$••• GOTO 525 
IFY$••Y•GOT0535 
IF Y$• •N• GOTO 688 
GOT0528 
CLS: X•USR(8): PRINT@15, • •• THIS IS HOW WE WILL DO 

IT •••: Y•4: GOSUB 3858 
PRINT@128,•wE WILL GO THROUGH THE SIMULATION OF A 1 

-MINUTE TIMING CYCLE, COMPLETE WITH THE •cUR$ (3 
4)•AGITATE TANK.CHR$(34)• MESSAGE.• 

PRINT• (1) WHEN THE •cHR$(J4)•TtMER-SYNCHRONIZ 
ATION TEST.CHR$(34)• APPEARS ON THESCREEN, PRESS 

THE •cHR$(34).ENTER-KEY•CRR$(34)• AT THE SAME TIM 
E YOUR CLOCK BEGINSITS 1-MINUTE CYCLE.• 

PRINT• ( 2) WHEN YOUR CLOCK COMPLETES ITS 1-MINUT 
E CYCLE, PRESS THE •cHR$(34)•sPACE-BAR•CHR$(34)•.• 
: PRINT 

PRINT.THIS SEQUENCE RUNS THE COMPUTER TIMER FOR WHA 
T IT THINKS IS 1 MINUTE. THE COMPUTER WILL TELL 

YOU HOW FAR OFF IT IS COMPARED TO YOUR WATCH , AN 
D MAKE THE NECESSARY ADJUSTMENTs.• 

PRINT:PRINT.PRESS THE •cRR$(34)•ENTER-KEY•CHR$(34) 
• FOR THE •cHR$(34)•TtMER-SYNCHRONIZATION TBST•cu 
R$(34)J: INPUT A$ 

M•1: ZQ• 3.149 : CLS: X• USR(I): PRINT@l38,•------ TI 
MER SYNCHRONIZATION TEST ------•: GOTO 3318 

CLS: PRINT CRR$(23) 
IF S•l PRINT@281,•-•• E X A C T ••-•: GOTO 585 
IF M•l SA•-S: PRINT@128,.THE COMPUTER TIMER Is•rsr• 

SECONDS SLOW•: GOTO 571 
IF M<l SA• 61-S: PRINT@l28,.THE COMPUTER TIMER rs•;s 

AJ•SECONDS PAST• 
TZ•TZ+ (91*SA/61) 
FOR Y•22 TO 24: GOSUB 3878: NEXT: PRINT@448,•***** 

* THE COMPUTER HAS ****** ADJUSTED ITS TIME 
R • 

PRINT@772,.WOULD YOU LIKE TO 
AGAIN (Y/N) ?• 

T$• 1NKEY$: IF T$=•• GOTO 591 
IF T$• •y• GOTO 551 
IF T$=•N• GOTO 618 
GOSUB 3181 
REM 

* SELECT FILM * 

ZQ• 8: POICE 

TEST THE 

16526,237: CLS: X=USR(I): PRINT CHR$(23) 
PRINT:PRINT.SELECT THE FILM YOU ARE USING:• 
Y•U: GOSUB 3818 

TIMER 

PRINT: PRINT:PRINT:PRtNT•1. VERICHROME PAN•: PRINT 
•2. PLUs-x•: PRtNT•J. TRI-x• 

Y• 48 : GOSUB 3 881 
PRINT@858,.(BY NUMBER)• 
F$• INKEY$: IF F$••• GOTO 678 ELSE F•VAL(F$) 
IF F>J OR P<1 GOSUB 3988: GOTO 688 
CLS: X•USR(8) 
IF F=1 THEN F$••VERICHROME• 
IF F• 2 THEN F$••PLUs-x• 
IF F• 3 THEN F$••TRI-x• 
REM 

* SELECT DEVELOPER * 

818 CLS: 
PRINT CBR$(23): PRINT@8t,•oJC •• • •1F$: POKE 16526 

fiiOV•m corrtmuft 

MORE FOR YOUR 
RADIO SHACK 

TRS-80 MODEL I I 

THE DATAHAIIDLER 
DATABASE MANAGEMENT 

SYSTEM IN MMSFORTH 
Now lhe_power, IPMCI and compaclneu of 
MMSFOf'TH drive a me10r appllcallona pr0o 
gram lor many 01 YOUfll horN, aciiOOI and 
bua"-& tuka! ImaGine a aop/llattcatecl 
dat.,_. managemenf ayatem with lle•lb411-
ty to CIMta, rnalntaln and print malllllfl !lata 
with multiple ecldrau linea. Canedian or the 
- !kligit u.s. Zl p coeles, ancl multiple 
pflona number~, plua the apaac:t to IOecl f'lun. 
esr.csa of recotda or 10ft them on -a• 
llelda In 5 -.cit! ~ .._,""'" wHh 
Mlactton bJ .,.., ctlerac:ter or c:omtMnatton. 
Belanc:e c'-llllooll recotlla anc1 cso CON 01· 
TIONAL rwportll'lfl of .. ~ 0< othef cal· 
culatlona. Fila .,.., - and recAll 
Mlactecl - witfl optional uppetllower 
caM INIIcfl, In 1~ or cualom formats. 
...._ .... , tnerl'llleraNp ...... lllllllooraph~M, 
cataloga of ....::ord, a!Mip and cofn COIIaco 
Ilona-you nama Ill ALL INSTANTLY, with
out wutecl by!H, ancl with cualllfl hom 
.c;,_. ao good that non.programmara quick
lY mater Ita UMI With manual, MmPia data 
llln and cuatom worda IO< mall 1111 and 
Checkbook UM. 

Technical: Handln data u compoeuad In· 
CS.xad aequanUal aulllllel 01 up to 25K char· 
ecteq (IlK In 32K RAM). Ac- H data 
cllakett... Mocllllecl Oulckaorl. OptionallY 
precomllea IO< $-MCOnd progrMI toecl. Sell· 
acttuata tor many routine mocla. Struc:turecr 
and moclulat MMSFORTH -..ce code kiM! 
lor cuatorn mocllllcatlona. 

THE DATAHANOLEA V1.1, a ~ aop
hllllcatecl databaM rnanagemant .,. ..... 
operable br non.program....,. (~Dill< 
MMSI'ORTH, t drive & 32K ; wlttl 
,.,.,... ... . - . . -.- .. .. -.- ... . -. .. . .15· 

THE PROFESSIONAL FORTH 
FOR TR&-10 MODEL I 

lOwer 1,000 eyat...,. In UM1 

MMSfORTH Dlek Syatam V1.1 (requlrM 1 
dlek drive & 181< RAM) . ...... . juat m .11• 
t.lMSFORTH caaeette Syatem vu (requlrM 
left~ II BASIC & 181< RAM) .. . . .. . . 111.11• 

AND MMS GIVES IT 
PROF~ONALSUPPORT 

Source COCie IWO'tiCMd 
MMSFORTH Newalatter 
Many demo proor...,. 1110an1 
MM8FORTH UMr ~ 
,.,__l'lfl ataff can ec~ap~ 
TH£ OATAHAHDLIII to YOUA '-de. 
MMSI'ORTH ununu DtSKnTE: lncludM 
FLOATING POINT IIIIA'04 1L2 BASIC AOU 
routlnea l'lua Complea numbera , 
Aec:tangoar_,.,.., coordinate --.lone, 
~ mocla, mor~plua a lull Fort~atyla 
ZIO ASSEMBLER; a -"" CA()SS. 
AEFE AENCEA to I at Forth worcse bJ bloc!< 
and line. All on one cllekette (requtrn 
MMSFQfmi, 1 Clrl¥e & til( RAM), . . aa.11• 

FORTH lOOKS AVAILABLE 
MICAOFORTH Pf!IMEA - cornee With 

~~~~~C::cseiai~·~,;.j !J:.:~ 
eel than above . . . . . . . . . . . . . . . . . .. biJII• 
URTH TUTOAIAL MANUAL-~ reedable 
lntro. to UIAochftter Forth . .... . . . SttM• 
CALTECH FORTH IIIIANUAL - good on 
Forth lntemal atruct111a, ate . . .. . ... M.M• 

• - Softw.,. P<lc:ee .,. tor a~yttem 
UMr '"*- ancl InC !We"'-'-· Acid 12.00 
SIH P1ue St .00 I* ecldltlonal book; Mau. 
orders eciCS !I'll. tax. For.lgrl orders ecld 15'11.. 
UPS COO, VISA & MIC ecceptect, no unpaid 
purchaM order-. .,....., 

s.ncl SASE lot,,.. IMISFOIITH ~
Good -. .aJgltt 

Gat MIIISFORTH ~ ITom your 
camputer dealer or 

MILLER MICROCOMPUTER 
SERVICES(M11) 

81 L.ae Shore Aoecl, Natick, MA Ot7to 
(flt7)88U131 
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Put IRV ___ 
on your /f , 

programming 
staff! 

____ Pt. .. 

More powerful th•n • apeed 
typlatt Able to l .. p ten 
subroutines •t • alngle boundl 

ORDER YOURS TOOA VI 

Now Avall8ble From: ,., ... 

BITZNBYTES Computer Center 

str-B Pleaunt Street 

Concord, NH 03301 

r.ME------ - ------, 
I ADDRESS I 
I CITY 

: STATE-----ZI-'COO- E ----

1 ENCLOSE CHECK 011 •011n oRDER Fo• ll' · 's 1 L --~P~I~I~S~~ ,~~ ~L-- ...J 

AT-80 ANNOUNCES 
A NEWDOS SPECIAL 

DDIR80 - Creates program lines 
of NEWDOS DIR's, adding them to 
itself. Options include - Search, 
Re-search, Run, Hardcopy, Dis
play DIR's, Others. Stores up to 
175 DIR's. 32K/one disk. $23, 
w/demo. 

CAT - Tic-Tac-Toe with ran
domly numbered squares. FAST 
graphics. Human vs human op
tion. $12. 

FTDEMOIO - Displays the pro
grams, and the keyboard com
mands. from the NEWDOS/80 
Appendix A examples, WHILE 
executing the programs and com
mands and displaying results. 
Cycle through the five file types 
with only the enter key. $12. 

Disk only. Deduct $3 each for 2nd 
and 3rd program ordered. 

NEWDOS $45 NEWDOS+ $95 
NEWDOS/80 $145 

Add 4~ for MasterCardNisa 

AT-80 "'"5 

3827 Dismount 
Dallas. TX 75211 
(214) 339-0498 
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,237 
82e PRINT@262,.NOW SELECT THE DEVELOPER: •:PRINT:PRINT 
83e Y•16: GOSUB 38ee 
84e PRINT•1. D-76•,•5 . HC-11e (A) 
SSe PRINT•2. D-76 (1 :1)•,•6. HC-lle (B)• 
86e PRINT•J. MICRODOL-x•,•1. DK-5e (1:1)• 
87e PRINT•4. POLYDOL• 
88e Y•4e: GOSUB 38ee 
89e PRINT@8Se,•(BY NUMBER)• 
9ee D$•INKEY$: IF D$••• GOTO 9e8 ELSE D•VAL(D$) 
9e5 IF D>7 OR D<1 GOSUB 3988: GOTO sea 
918 CLS: X•USR(e) 
92e IF D•1 THEN D$••D-76• 
938 IF D•2 THEN D$••D-76 (1:1)• 
94e IF D•3 THEN D$••MICRODOL-x• 
958 IF D•4 THEN D$••POLYDOL• 
968 IF D•5 THEN D$••HC-118 (A)• 
97e IF D•6 THEN D$••HC-118 (B)• 
988 IF D•7 THEN D$••DK-sa• 
1888 REM 

* FILM DEVELOPMENT TIMES * 
18 18 PRINT CRR$(23): PRINT@321,.WOULD YOU LIKE TO SE 

E A COMPLETE CHART OF DEVELOPING TIMES 1•: PRINT@ 
468,•( Y/N )• 

1121 A$•INKEY$: IF A$••• GOTO 1121 
1838 CLS: X•USR(I) 
1141 IF A$••y• GOTO 1581 
1151 PRINT CHR$(23) : PRINT@128,.AT 68 DEGREES FAHRENHEI 

T (21 C)•: PRINT.USING •1D$7• DEVELOPER•: PRINT.WI 
TH •1F$7• FILM• 

1171 DIM T(7, 3) 
1281 DATA 7,6,8,9,8,11,9,8,11,18,6,8,3.75,e,3.75,8,5,5, 

5,4,6 
1218 FOR DD•1 TO 7: FOR FF•1 TO 3: READ T(DD,FF): NEXT: 

NEXT 
1215 IF T(D,F)•8 PRINT@512,• NOT RECOMMENDED 

--•: GOSUB 31ee : GOTO 6ee 
1228 PRINT@384,.DEVELOPING TIME IS: •7T(D,F)7• MIN•: M~ 

T(D,F) 
1238 Y•22: GOSUB 3851: Y• 34: GOSUB 388e 
1241 PRINT@784,.WOULD YOU LIKE TO ADJUST•: PRINT@768,•T 

HE DEVELOPING TIME ( Y/N ) ?• 
125e A$•INKEY$: IF A$••• GOTO 125e 
126e CLS: X•USR(e) 
127e IF A$• •N• GOTO 2e1e 
158e REM DEVELOPING TIME CHART 

1511 CLS: PRINT@6 
6,.FILM DEVELOPMENT TIMES FOR 68 DEGREES FAHRENHEI 
T:• : PRINT 

1529 PRINT.DEVELOPER•,•vERICHROME•,•pLUS-x•,•TRI-x• 
1539 PRINT STRING$(58,CHR$(45)) 
154e PRINT•D-76•,7,6,8 
15Se PRINT•o-76 (1:1)•,9,8,11 
1569 PRINT.MICRODOL-x•,9,8,11 
1578 PRINT.POLYDOL.,19,6,8 
1589 PRINT.HC-111 (A)•,J.75,•NOT RECMND.,3.75 
1599 PRINT.HC-118 (B)•,s,S,S 
16el PRINT.DK-51 (1:1)•,5,4,6 
1611 Y•4e: GOSUB 381e 
1629 PRINT:PRINT.RECOMMENDED TIMES FOR GIVEN FILM/ DEVEL 

OPER COMBINATIONs.•: INPOT.SELECT FROM THE ABOVE 0 
R ENTER YOUR ADJUSTED TIME.7M 

1638 X•USR ( 8) 
2198 REM 

* THE 9 STEPS * 
2818 CLS: PRI 

NT CHR$(23): PRINT@326,.WOULD YOU LIKE TO REVIEW• 

progflm continues 
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NEW 

VERSATILilY 
For Your TRS-80 

C?/ffi®2. 
CONTROC. PlfOGIIAM 

FOR •CROCOIIPUT&IS 
DIMLING YOU TO IIUN 
SOFTWA#I~ PUaLJSH~D 
FOil CP/M t.4 ON THE 

TRs-40 
CP/M is considered the tndustry stand· 
ard dtsk operating system because it 
~tves you the hardware-independent 
interface you need to INke your com· 
pu1er wort tor you CP/M 2.0 IS the 
IlleSt 111 1he IYOfutlon of a proven rei~· 
ble and tltlaent software sys1t!TI. FMG 
CORPORATION NOW OffERS TliE 
CP/M 2.0 FORM TRS..aD . 
It latures an enhlnced upward com· 
patible tile system and power1ul new 
random access capabilities. The CP/M 
2.0 from FMG provides the ability to 
run software published tor the CPIM 
system. on the TRS·80 Model II. From 
mtmdisks, floppy disks. ~~ the WrJ to 
h1Qh·eapacity hlrd disks, the ftelobtllty 
ol CP/M 2.0 makes" a truly uni'lersaf 
operating system. The pacqge In
cludes an e· system disk. editor as· 
sembler and debugger lor the TRS·80 

..,_;. Fom>•A. I . C.G- -

ffiP/m:. 
-"""''·1---··-NB'IINDUSTRY 
STANDAIID 

A deluxe opertting system thtt 
provides big computer ftcilities 11 
small computer pricu. MP/M is e 
monitor program which operates 
with your microcomputer to provide 
multi·termintl access with multi· 
programming at each terminal. 
Btst of all, it's CP/M compttible 
which means you can run 1 wide 
variety or programming langutgts, 
app~cttions packages, and dtvel· 
opment softwa " · 

You can run simulttneous edi· 
tors. program translators. and 
background printtr spoolers. Or 
you can use MP/M for dati entry or 
dttl·btse access from remote ter· 
minals. Or you can use MP/M rill· 
time features to monitor an asstm· 
bly ~ne and automat:cally schedule 
programs for •~•cution throughout 
the day. MP/M makes an •~ctlltnt 
foeti point for a cluster of con· 
ntcted microcomputers. Tht pos· 
sibilities are limitless. 
-8) -
!1'-GI -

·~ .,.,. .. ,. .. .......,_ ol Ot .. tlll ........ "' 
no • • ... .,.,..,, o1 z-.. Me 
TlltJ..ao••~\ .tTMCiyC.p 
,..auvw It • "*"-"*' ot Sort:JM. 

P.O. Box 16020 
Fort Worth, Texas 

76133 
(817) 294-2510 ..-12 

_ ... .., ----.... -•• -----.... . :.:=.: = ':.::-""=-':t.: -...-.---...... -
- ~~-~---·-· .... .r::. .. ::=.~-· --.. .......... ...... "" CN. . ...... 'tlllldl.. ..... ...... ......... --... -

OIIOUIIIUIT 
SPECIFY Dl .. 
I\'~ AND 
~TI: 

(M) =~.~~n·M:~~~=T:s'4:~.~ _ ... 
(TI F-o' • • tn rt.ms U•red • bOY• , tM ,ec

ommencMct syt ttm conftpur• tJOft cont tt tt ot 
.. CI'M , tu~ cw. .. dr'ivU. 2• • 10 an arne~ 
WcoN"""~ --IN MICA&. OV!'wtetG_.,.. ... --......... __ .... 

·=--~-=z-..... ---... .._ __ ._ ... \JIIIIIII'--

.:::::::=:.:.....,.. ~='= _,_,.,J:..00:::.'1:.- .. --.. Ciftiii'MC,.... . Citflt ..... . ...... f'IIIOGIWII ... ,,. P4$CAI..s.,..,... .. .....,,...,... ---UCIO--·•--•"''-·=-"=="---.---• Ulll ..... ,._... Citllllt 

--... .. .. -

..... ..... 

-...... 
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for the TRS-80 from Micro-Mega 

....... .,.,..,.." ........... ~ .,........,..,.,. ........ ,......,..,..,. 
........ •o.t ....-c .... .,.,..,....,.,.,_,,..,._, ............... ,.,.,.....,.., 
..... ,,.,._,...""".....,. ~ ................. ., ,_....., Ulloln 
, ... ,.... ..... c. ..... ~...., ............. .,..,,.,.,.....,,.,.,..,.~ .. -.. ,....,.. .... ,...,.~ ,.,,.,..,......,.._.., ...... .,..... .. 
,,. ......,.~ ... ,.... ... ..., ., All ue.t........,. ............... ,_. 

,.,.~...,.c. ...... c....,.,Ltat .... , ..,,........,. ............. ,...... , •• 
.,... ... "' ...... .. -.... 1"'# • t ........ .,.,.,........_ .......... ... 
,..,....., r... .......... ..... e-.~ ... !1~~ ....... .... ... 

,.,., n..c......c-w._, .. ..,.....,. .... cr•4 •~ ....,..., .. .,....,._ ..... ._....... .. _. 

CASSETTE CONTROL UN/T .............. ......................................................... $37.115 
Add S1.00 for post•~ •nd h•ndllng 

CPU MONITOR 

,_,.,...,.....,..,..,...,..~.......,..,,.., ............... n.~-....,c• ... ,.,_,.,......_,. .,...,CI'U ................................. ,..,....__....._., ............................. ...., .... CIV......,.,..,..,...,..,. .. c:s.w • .,.,eto...o..,. .. ,...,..~....,-(eiiiiMf.......,....._-. -.-
,.._ • ..,.......~,., ... ....,..,......., • .., .... efiiO,. .. .,., ~ ................... :: ,...., 
...., ....... t:I'V......., .... •..w•,....,•....,..._.•,.., ,..._., .. • ( .... ~~-..a-- ........................ , ... CI'U .,.._...,.. 
..,,.,.......,..~ ,.,~_.., .. CI'tJ_._,...._.,.,. ... ...... ,...,..,,....,,., ......... ... ~ .... .-~ .. ~---
~--- .... ~-..., ...... .......,., ... ,.,D ........ .......,,_ 
........., .. ,...., .... .ac_. . ...................... ,.. ....................... lftt ................ ..... , ...... .....,..... ... ........,,..,..c"U-......,.,...., ..... ._..........,.,..,.............,...Nol•....,...,..,...,. ........ ...., 
.,.........,_..,..,.. .. ., , .... ~,~-· ...... , 
CPU MONITOR .. ................................................ .......................................... $47.115 
Add $2.00 for post•~ •nd h•ndllng 

1NE~- KAEEIII 

,.,.,.......a;,...JcMIIt..,. ....... Ciff.,.., ,,.. .... o... ....... ... ........,___,_,.....,....,..., ................................ ... 
................................. ..,. ........ Qit, ..... 
,.. ... _..._ .. ~~-.-. .... .., ..... .,.,. ..... a..., .................... ..,..._.,,......,...... 111 .-------..... . ..-.cA.,...., ....................... ..., , ....................... ....... ............. _.., ..... .__ ......... ._._..-c.. ................ . . ~ ........................... ,........,,.............,-.... , 
THE GREEN·SCREEN ..................... . .......................................................... $13.95 
Add $1.00 for post•g• •nd htndllng 

THE IA.TIMAft 8TAA TAlK PACKA81 

, ... .,......,~,....., ,.._.....,_r_~_.~,..--.........,,.,_---. ... ..., 
,..... ............. ~.~ ............................. ., ~ ....... lAif- ............... ,.,.....,.... 
, ....................... c.... , ................................... .,,,...,.. ................... ..., ,,. .. 

'1 ................. ....,., ...... .,.......,..... ......... ~~----
~---..... ....-...... ...,, .... ,......., .. _....., ... ........ 
~._.....,.,..,.....,., ................ ~ ...... ..--. ....... .......... 
,.....,._.~,......__....,._.......,K..,...,.. ........ ._.. ... ....... ................. c.....,.,. .,.. • ......,C'4W ,.., .. ,..._ .. ,......._ .. ·-· .. .., .......... ,. ........... -~..,, ..... ,....,...,..........,., ...... • ...,......, ...... ,...,_, ,..,.,,IINf~--- ...... ..., .. .,...,..,..... ••• 
,..,_. ~...,_.,...._, .. KWH~ H.,~·_,._,.....,., .... _.,.,,.,_, I'M-· 
l«fMMme,_flc• ,,.. .~,.-...,_...,,_,....,.,_,, .,.,,.... -,..,._Md...........,...Citetr- •,.......,• 

,oflti ...... COII'tNf , ..... ,.. ........... ~,...,..,c...,.,..,.,. .... , 
STAR TREK PACKAGE (for L-111, IIJK only) ........................................ .... S22.85 
Add $1.00 for post~ •nd h•ndllng 

CMAft YOWl OWN 8PICTAa• All 
u·•a EIIIVWID.-r ,_.--u..aa) 

,,. .,....,... ........ ,.... .. ........, .,_,..,. ef .......... ·~ ,..,.,. ...., ....... ~ n. ..... 
.,..,.,.,...,.,...,. ... ,_...,_. ;:OWQfnOrfiij'NQ- flt.,_.,.,....,...,..,~ .,..c.llf,_, ........ .,..., •• c... 
....................... ,...,~ ........... ..,....,_. .. ... ..-.ct .......... ,.,, ,..,..., .. ,....... C'IIC*Hiffl,..............,,.." • .,......,....,..,.,.. 
~ ........... ..,.,~.,., ..... ~.....,.,. ..... ..,.,.,,....~.._~,....,. .. ,.., 
KtWf' ' ,,_,.,_ .,....,.. .. ,.,..,.,.,.,..,......,.,.allllrc* .... .,_. ............. ,.., ...... ~,... .. ......,-........................... ,..,..,.,..,...._,., ........................ ~-~-.. 
l'lllf#ltJI ......... .... .,..,......,..l'ttf. ,.. .. ,.., ... ....,.._.., .. .....,.....,....,. .. ""'&&IMGG ro_..,MYt .. .,.~ ro 
""A.S611tS ,....,..,...,~ ,_~.._.....,,.,... ,.,...,... .. ~....,,.,..., ...... ,. .. .... ..... ..,..,_ ......... ..,. ..... __......,,....,.,.,._.. .. ~ .............................. .......... .,.... ,.., ................... ,...,.... .... .....,,....,., .. -.,....., ...... .,,__.,..., ....... ,__. ....................................................... ,.,._. ... ....,... .... ~....__ ........... 
... ....,...,.O'eCIUIO'f ....... 
o...-. .................. ,.,_,_...._.., .......... ..-................................... ...... ,..........., ~~...,.., • ,,.,,.,. ,,.flfHCUIOI' • FlilltOIIffNSOIIffllf.,. en.("VIIQMFO!It ,_ ... .._.. 
fl/fii~KMII~,_ ......... , ... ,., .,..,.,..,.......,_..,_. ........ L .. ~ ... -y ..... OIIM ....... ,,.. ......... ., .. .,........-.c_,..,.,_.,....,......,., ........ Joowlt , ............................ .,.,_ 
..,.,.., tiiW C#\1......., _,. .. __...,,_ .. , IIIII- 'CNI. WJr .._. ....... C'U ......... .,.,._~ -~--
~ ....,....,.... .. ~ ....... ,"',.~ ................... ,.........,.... ., ................. o-c. ,_...,,..."',_...,..,...,..,..., .. ..,..,. ...... ....,.,,.... 
__....,,.., .... ,_O.......,I~,_ ... ftH_, OI ....... ~,..,_..~,_CN.,_,.,,_,_._. 
~,., ... ,.........._..,_, ,...,.,.. ... u • .,, .. ........,..,., - ,..,..lf!MN 
GAMING ENVIRONMENT ................................................ ........................... $18.85 
Add $3.50 for post•ge •nd Mndllng 

T _ _, ChecA' 01 _,. ,_, 1t0 COOs 01 cr.dH Alfls. piNH. A«/ •-• 
lllowft lot PNt_,. ~ IIMtdlfllg 1o prlcl ol,. il-. All iNM• Mipp«<-in" 
IIOun 111 fint c'-ss 01 prlorll'f tNII. Virfltt'- _.,,., Hd 4% MIN t••· 

,.,29 
-

Moc: r·n-!Vk'..-)<1 · P .O Do>< 6265 Arlington, Vn 22206 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

110-1 

P~r Line Spikes, Surgn • ~lh could be the culprit I 
Floppies, prin'-rs. memory • processor often int2fKtl 
Our unique ISOLATORS elimin.te equipment inte111Ction 
ANO curb ct.m.ging Power Line Spikes, Surge1end Heah . 
•ISOLATOR 1180·1 A) 3 flltw lloleted 3-pronglacketa; in••• Su,.Wipike Supp,...on; 187& W Mulmum loed, 
1 KW load fltY IICICMt • • • • • • • • • • • . • . . SM.I& 
•ISOLA TOR IIS0-21 2 filter ieoleted 3-twonf IICIC'-t b.nlcs; 

IIIOCuts totell: in•wel S..iUISurll Suppr.-ion; 
1175 W Mix toed. 1 KW eltt.r ._. . . . . . . • $56.16 

"SUPER ISOLATOR (IS().3),1imiler to IS0-1A 
-•• doutlle fllterint a luppr-'an . . . . .._. ..... •ISOLATOR IIS0-41,1irniltr to IS0-1A lllOIPt 
unit h•llndhtiduelly fH•red lOCkets ••. 

•IIOLATORIIIQ-5), limller to IS0-2 except 
unit hill 3 1ocket ._.kl. flOCk•• toul 

•CIRCUIT BREAKER, eny 1n01W (edd.CBI 
•CKT BRKAISWITCMIPILOT eny rnodll 

S71.te Add. 7.00 

(-CBS) .•.• . .. . . ......... Add 114.00 • PHONE OROERI 1 .. 17 .. 155-1532 z 
JR; Electronic Specialists. Inc. ..... 171 Sowell ...... kN4, N ... lie••· 01710 Dtpt.8M 

(>"II >·\l \ PHI"TFH 
1111' Bl' ... l l'rml• · r 111 1111' \\ orld for llw I H.._, ~o · 

l\ , . 'II ~tuhe Our Ut•pututrorJ ( )n It ' 

loot. at the Fut&nft! 
I) 200 million character head 

warranty' Beller than any 
competitor! 

2) Works unc:ler the most demanding 
business applications! 

3) A "Real" 9x7 DOT Matrix Impact 
Pronter! 

4) 80 charactns per OO?Cond! 
5) Ful ~and lawn caK! 
61 Double IA.-dth characters! 
7) S<,pporrs TRS.BO Groph1C's1 S... 

lllusrrorion. fTfww graph!(' s orr 
rxocrly rhr """"graphic codrs os 
rhr TRS·BO's. No sprcio/ sc{rwor~ 
r~uirrd) 

8) Connrcts directly to TRS-80 W>th 
standard cable! 

9) Friction & pinfHCI. use roll ~per, 
llationary or ~ular data paper' 

10) 6 Of 8 linn per inch 
Ill 80 and 132 columM. 
121 Quirt oprratoon . 

c~•: 
90001 Otudo .. Moc-roioTw 80 
'10002 Troc!O< Fftd ()phon 
~1411 Coblr Fo. TltS80 K..,-boo<d 
~ 1 401 C.ol>lo Fm E•pa"""" lnl~rloc• 
Y4401 c,,nw Fo" Mod..t II TRS IIO . ... . 

Actual pholo of fl'll'l ro•Jt from Oluduro 
Pnru~; From S.mutrfrc:'s El«tnf' A"'s' 
Program' 
Thos ,. rlw fmnr prll'l!n you<"" ~ 

•• any pnc~ tor your TltS 80 
Regula< Los! Proc:r 

1850.00! 
Tracoor Feed Oprion 

Sl50.00! 

Special Simutek 
CustonMr Price Only -

SSS9.00 
(Tr..:tO< Fnd Sl2S.OO btral 

...... 
1:1501 
~.00 

39.00 
39.00 

Wo Acr~t VISA - MMtorcharp Chocko - Manoy Ordoro 
or (C.O.D. $.'1.00 E••••l ..-II 

NO TAX ON OUT OF STATE ORDERS! 
F-~JnU.S. 

Sotnd Ordor> To SIMt.IT£K. P .O . •• 13617-Z. Tw-. AZ 115732 

Nom. ··--- - - --
~~ ----------------------------------
C•y S.at~ - -- Z!ll 
Pt.oM Ofdtn ..aco.c lA IMMwl! .._. S ... ll.. S,.,.,utt""•:Jn••r l()t~ ltN• r,..odl,., , 
}or TRS M '1 Srnd lor , ,,. ro~olog· A'UOf"(J r('M~r .. odd 4 · sa~~, IO \ 

l~hAT,.__, .... ,._." ~T--"' Co~p 



2828 PRINT@398,"THE NINE STEPS?" : PRINT@468,"( Y/N )" 
2838 A$•INKEY$: IF A$·•• GOTO 2838 
2848 CLS: X•USR(8) 
2858 IF A$••N• GOTO 2388 
2868 PRINT@68,"THESE ARE THE 9 STEPS YOU WILL USE TO DE 

VELOP YOUR FILM:": X•USR(8): Y•7: GOSUB 3858 GO 
SUB 38U 

2871 POKE 16526,21 
2881 PRINT@256,•1. LQAD•,,•LOAD IN TOTAL DARKRESS• z X•D 

SR(8): GOSUB 3111 
2898 PRINT•2. DEVELOP•,,•THIS STEP DOES THE REAL WORK• : 

X•USR(8): GOSUB 3111 
2188 PRINT"3. STOP-BATH•,,•sTOPS DEVELOPING ACTIOR•: X• 

USR(8): GOSUB 3118 
2118 PRINT"4. FIX•,,•MAKES NEGATIVES PERMANENT•: X•USR( 

8) : GOSUB 3888 
2128 PRINT•5. RINSE•,,"BEGINS WASHING•: X•DSR(I): GOSDB 

38U 
2138 PRINT"6. HYPO-CLEARING AGENT•,•REMOVES FIX CHEMICA 

LS": X•USR(8):GOSUB 3111 
2148 PRINT"7. WASH",,~REMOVES REMAINING CHEMICALS•: X=U 

SR(8): GOSUB 3118 
2158 PRINT"8. WETTING AGENT",.HELPS PREVENT STR~ING• : 

X•USR(8):GOSUB 3888 
2168 PRINT"9. DRY": X•USR(8): GOSUB 3118 
2178 POKE 16526,251 
2188 PRINT:PRINT"PRESS THE •cHR$(34).ENTER-KEY.CHR$(34) 

• TO CONTINUE•:: X•USR(8): INPUT A$ 
2198 POKE 16526,237: X=USR(8) 
2388 REM 

* LOAD * 
2318 CLS: 

PRINT CHR$(23): PRINT@78,••• LOAD ••• 
2328 PRINT@268,"LOAD YOUR DEVELOPING TANK•: PRINT@332,• 

IN TOTAL DARKNESs.• 
2348 PRINT@448,.WHEN THIS IS COMPLETED, YOU MAY CONTI 

NUE UNDER ROOM LIGHTs.• 
2342 Y•48: GOSUB 3888: 
2345 PRINT@768,.WOULD YOU LIKE SOME HELP MIXING 

THE DEVELOPER ?•: PRINT@916,"( Y/N )• 
2346 A$•INKEY$: IF A$•"" GOTO 2346 
2347 IF A$•.N" GOTO 2588 
2348 CLS: X•USR(8) 
2358 PRINT CHR$(23): PRINT.NOTE THE AMOUNT OF CHEMICAL• 

: PRINT"SOLUTION NEEDED TO COVER ALL": PRINT.TBE R 
OLLS OF FILM YOU ARE• : PRINT"DEVELOPING. THIS IS 
CALLED:" 

2351 GOSUB 3888: GOSUB 3888 
2352 FOR I•8 TO 18: PRINT@388," 

• : FOR I2•8 TO 38: NEXT I2 : PRINT@388,CHR$(34)•TOT 
AL WORKING SOLUTION"CHR$(34): FOR I3•8T091: NEXT: 
NEXT 

2368 GOSUB 3U8 
2371 PRINT@512,"EXAMPLE:" : FOR I•8 TO 1888: NEXT: PRINT 

@528,• IF YOUR TANK REQUIRES 10 OZ PER ROLL OF FI 
LM AND 

YOU ARE DEVELOPING 2 ROLLS, YOUR TOTAL WORKI 
NG SOLUTION • 28 oz.• 

2375 GOSUB 3888: GOSUB 3888: GOSUB 3888 
2381 Y•43: GOSUB 3888: PRINT@832,"WHAT IS YouR•: PRINT 

@896,.TOTAL WORKING SOLUTION•J : INPUT ST: CLS: X•U 
SR( 8) 

2425 IF ZQ•3.149 GOTO 3448 
25811 REM 

* MIXING OF DEVELOPER * 
2518 

ON D GOSUB 3118 , 3128 , 3118 , 3118 , 3118 
3118 , 3128 

2528 PRINT CHR$(23): PRINT@74, . MIX THE FOLLOWING:•: PRI 

progr•m continues 

----TRS-80© ... ,24 

TAPE DIGITIZER 

Uud by tlw 
u.s. CCHISI 
Gu•rd 8fld 
U.S. Na11y 

• 

ALSO A VA/LA~£ WITHOUT 
CASSETTE UII«JTC 

ONt(NT SWITCH 

ssus 

$S9.9S 

• Gt r •"' 01 t'Ott• r 41't. ftle.' ron.• ' 
I"(M" W."I Y -·#'OStAU , _.In "'- ••_. .,..,,..c., ronx Hilt'• ,.,. ''•••u:WJ t»ll£tu• ... , ., ,.,..,. ,., u,. 
4111 1 •nct~o: 

~-(m) 117·711t 
M'tJ<DAfA AI I'HA/Iil' tiCJI'.O. • .u '"· 
l "t»f".Sft'ILtl.. C AUI'Oitl"IA tHJt 

:·········································· .. ···: 
I ~' LAs-, ! TRs - ao· 
: SOFTWARE AT 

i DISCOUNT 
: TRS•80 ;, o lrodornork of Ta n d y Corp 

2 0 /o 

Temple of Apshai 19.96 
Morloc's Tower 11.96 
Rescue at Rigel 15.96 
Pinball 11.96 
Star Trek (acorn) 7.96 
Android Nim 11.96 

• Owl Tree 7.96 
System Savers 11.96. 
Disk Utility (acorn)15.96i 
Basic Translator 23.96 : 

send check or MD plus $1 
p&h ·or- 25c & sase for 
complete listing to: 

. 
: . • • • • • . . 
: • • • ® • 

Dis count Sof twa re j 
..-424 

I P. 0 . B 0 X 9 9 8 5 • 
• Washington DC 2 00 15 : 
1 .............................................. .: 
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TRS-80TM SOFTWARE 

MONITOR 13 $38.~ 
0.8a5semt:Hef, memoty (J i $1)tol~S. memory fT'IO\tle, M AtCh Yeftfy , 
and moch ty, read and w r~te oD,ec t tapes , hecMM<:tmal 
3f llhmeht. OCtec t code rttiOCi tOI , unJoa<t ptog•ams IOf di-Sk. 
Sym OOhC OUIOUI litiDeS, AI ~ lflSitUCh on manual 

MONifOA u s.t9 96 
Same U MonttOI' e3 bUI .odS N "Ve and rNa cJII.I!.I •tes, OtrKI In 
ou1 a.ncJ output o t OisA sec tau s.ena. rece..,. or talk to anothef 
comoutet ~ RS-232 C ~ntettace. symoohc <Jtsa.ssemoly on .. 
SMA_RI tERMINAL.. SA996 
Enabtes you. TRS-60 to be usea as a remote t~mu\~1 to a ttme 
sham 'O SY$1tlm $uppofts IOwetc.ase and l ull range ot control 
J..ey s Automilt iC tfimsm •ssron between memory and hOst CCitT'
ooter Much mote 

FAS rSORr $!1 11:) 
Mach•ne<~angu~ SOf t rog OfOQI' ilm IOf use by Bas iC ptograms 
M~ ttmes l as ter than otner men'IOOs' 

GAME O F LIFE ~ 96 
Jonn Conway s game ot '''' s.hOws p.aHems e¥Otottng and 
c:hanO•ng s wtttly oeto--e 'fOUl eye-s A a...t.Lhog demonltrauon 
~OQfam' 

IASK SOFTWAil 
MAJUNG usr S69 915 
M a.m ta.n.s ma1ling hst h ies ot over UXJO nai'T'IeS pet OrSkette 
Acid. oeh~te, Change . t~rwt name. tnKtltne language 50f'l, pt lf'll 

""' SMALL BU~NESS ACCOUN TING s.t9~ 
6asetJ on Dome BookkMOing Jo umat tJ6 t2, keeQs t rac-. of'"' 
Come, e• l)enOI IUfeS, and payrOll lOt' a small buS•~S-!01 UP 10 16 
em plOyees ~II)'. monthly, vear to-<late summirtes 

HOME BUOGEl IA9 915 
Checlr.~ matntenanoe comblnea w•th tKOfd S of •ncotne 
and monthf'; o.lls Montn.ty ana ye~ t<HJate eummar.es lhelw
W'IQ ta o oeducl iQI'\$ 

OA I ABASE MANAGEM ENT $29 96 
Oer.nea l.te.s ot any oescuphon ana ~mta~n on c.a.s.sette 01 

th sJI- Ada cnanoe <tetete.. ftnd. sort. fU'511fy. prtnt . hne Pflnl. 
1010!11 lretd.s. <Nr•te 

HOWE SOFTWARE 
14 Lexington Road 
New Ci ty, New York 10956 

"'103 

\.(") rRS·80 •s ~ reg•51erN tr•dem•rll ol r~nay corp. 

Interpretive Education. providing leader
ship in educat•onal programs lor basic 
hv~ng sk•lls. introduces the new m•crc>
computer educat•onal (MCE) programs. 
The MCE programs are be•ng thoroughly 
developed and tested w ith the cc>
operat•on of educators and computer 
programm•ng experts. The new high 
technology product line •s being generated 
to otter bas•c living Skills on floppy d•sc 
and tape They are des•gned tor appliCation 
on Apple 11 • . TRS-ao· • and other mlc rc>
computers. 

Please call collect today for mo re •nforma
!lon on how MCE programs can aid your 
teaching etlorts w1th spec1a1 needs 
aud.ences 

"A !Iaoem.tT\ 01~~~., Inc 
• • A 11aoem1rt: Ol l anoyCOfoorattOn 

For t ree information and catalog. wr~te or 
CALL COLLECT: 11111)345-8111 

E
~INTERPRETIVE "'216 

EDUCATION 

Dept 180 

2306 W •nters Dr Kalamazoo M l 490J2 
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NT 
2539 PRINT TAB(2)SSJ TAB.(8) •ouNCES OF •7D$ 
2549 PRINT TAB(2)SWJ TAB(8).0UNCES OF WATER• 
2559 PRINT•--------------------------------• 
2569 PRINT.FOR A TOTAL WORKING SOLUTION OF.JTAB(25)JSTJ 

•ouNCEs• 
2579 PRINT@768,.WHEN THE •7D$7• IS MIXED, • : INPUT.PRESS 

ENTER.•7A$ 
2589 CLS: X• USR(9) 
2688 REM 

* DEVELOP * 

2619 CLS: PRINT 
@84,.** DEVELOP **• 

2629 PRINT : PRINTTAB(5) • WE ARE DEVELOPING:•,F$,•FILM• 
2639 PRINTTAB(5)•usiNG : •,,D$, • DEVELOPER• 
2649 GOSUB 3139 
27 9 0 REM 

2719 

2729 
2739 
2749 
2759 

2769 
2899 

* STOP-BATH & FIX * 

CLS: PRINT@84,.** STOP-BATH ••• 
PRINT@279,.ADD COMMERCIAL STOP- BATH OR WATER• 
M=1: GOSUB 3139 

CLS : PRINT@84,.** FIX ••• 
PRINT@192,.ADD THE FIX. IF THE FIX IS FROM NEW STO 
CK, THE FIXING TIME CAN BE DECREASED BY PUSHING T 
HE SPACE-BAR (DURING THE TIMING CYCLE)• 
M• 19 : GOSUB 3138 
REM 

* WASH CYCLE * 

2819 CLS : PRI 
NT@84,.** RINSE **• 

2829 PRINT@274,.RINSE FILM WITH WATER•: M•1: GOSUB 3139 

2838 
2849 

2859 
2869 

2879 
2888 

2891 
2999 
3811 

3189 

3119 

3129 
3139 
3399 

3318 

3315 

3329 
3339 
3349 

3359 
3369 

CLS : PRINT@89,•** HYPO-CLEARING AGENT • • • 
PRINT@274,.ADD HYPO-CLEARING AGENT•: M• 2: GOSUB 31 
39 
CLS : PRINT@84,••• WASH ••• 
PRINT@271 , .WASH FILM UNDER RUNNING WATER•: M•5: GO 
SUB 3139 
CLS: PRINT@84,.** DRY ••• 
PRINT@263,.RINSE FILM WITH WETTING AGENT, THEN HAN 
G TO DRY• 
PRINT@832, • • 
END 
FOR X• 9 TO 1999 : NEXT: RETURN: REM * 2 SEC D 
ELAY * 
REM 

* MIX ROUTINE 

SS• 
ST : SW• 9: RETURN 
SS• ST/ 2: SW•SS: RETURN 
FOR 1• 9 TO 598: NEXT I 
REM 

* CLOCK ROUTINE 

y 
•16 : GOSUB 3859 

* 

* 

PRINT@385,• PRESSING THE •cHR$(34).SPACE-BAR.CHR 
$(34)• WILL INTERRUPT THE TIMING CYCLE •7: GOSUB 
3999 
PRINT@529,.TOTAL TIME: • 7M7• MINUTE (S)• 
POKE 16526,52: X• USR(8) 
PRINT@659,•PRESS THE •cHR$(34)•ENTER-KEY.CHR$(34) 
• TO BEGIN TIMING• 7 
PRINT@733, • •; : INPUT A$ 
IF M<> 3. 75 GOTO 3379 ELSE M• 3: S• 45: GOTO 3389 



PROGRAMMING TOOLS FOR YOUR 
TRS-80 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II is a comprehensive reference guide to the Level 
II ROMs which allows the machine language or Basic programmer 
to easily utilize the sophisticated routines they contain. Concisely 
explains set-ups, calling sequences, and variable passage for 
number conversion, arithmetic operations, and mathematical func
tions, as well as keyboard, tape, and video routines. Part II pre
sents an entirely new composite program structure which loads 
under the SYSTEM command and executes in both Basic and 
machine code with the speed and efficiency of a compiler. In 
addition, the 18 chapters include a large body of other information 
useful to the programmer including tape formats, RAM useage, 
relocation of Basic programs. USA call expansion, creating SYS
TEM tapes of your own programs, interfacing of Basic variables 
directly with machine code, a method of greatly increasing the 
speed at which data elements are stored on tape, and special 
precautions for disk systems. INSIDE LEVEL II is a clearly or
ganized reference manual. It is fully typeset and packed with 
nothing but useful information. It does not contain questions and 
answers, ROM dumps, or cartoons. INSIDE LEVEL 11 ••••• 15.95 

TELECOMMUNICATIONS PROGRAM 
This program allows reliable high speed file transfers between two 
disk-based computers over modems or direct wire. It is menu 
driven and extremely simple to use. Functions include real-time 
terminal mode, save RAM buffer on disk, transmit disk file, receive 
binary files, examine and modify UART parameters, program 8 
custom log-on messages, automatic 16-bit checksum verification 
of accurate transmission and reception, and many more user 
conveniences. Supports line printers and lowercase characters. 
With this program you will no longer need to convert machine 
language programs to ASCII for transmission, and you will know 
immediately if the transmission was accurate . TELCOM ..... $29.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your entire program library 
from disk directories. Program names and free space are read 
automatically (need not be typed in) and may be alphabetized with 
a fast SheiVMetzner sort by disk or program. The list may also be 
searched for any disk, program, or extension; disks or programs 
added or deleted ; and the whole list or any part sent to the printer. 
Finally, the list itself may be stored on disk lor future access and 
update. "The best thing since sliced bread" (January issue of '80 
Microcomputing). One drive and 32K required. INDEX ..... $19.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you to step through any Basic or machine lan
guage program one instruction at a time, and see the address, 
hexadecimal value, Zilog mnemonic, register contents, and step 
count for each Instruction. The top 141ines of the video screen are 
left unaltered so that the "target program" may perform its display 
functions unobstructed. STEP80 will follow program flow right into 
the ROMs, and is an invaluable aid in learning how the ROM 
routines function. Commands Include step (trace), disassemble, 
run in step mode at variable step rate, display or aner memory or 
CPU registers, jump to memory location, execute a CALL, set 
breakpoints in RAM or ROM, and relocate to any page in RAM. The 
display may also be routed to your line printer through the device 
control block so custom print drivers are automatically supported. 
STEP80 ..... $18.i5 

4 SPEED OPTIONS FOR YOUR TRS-80! 
The SK-2 is the most versatile clock modification available lor the 
TRS-80. Speeds may be switched between normal. an increase of 
50%, or a 50o/o reduction; selectable at any time without interrupt
ing execution or crashing the program. Instructions are also given 
for a 100% increase to 3.54 MHz, though the TAS-80 IS not reliable 
at this speed. The SK-2 may be configured by the user to change 
speed with a toggle switch or on software command. It will au
tomatically retum to normal speed any time a disk is active. re
quires no change to the operating system. and has provisions for 
adding an LED to indicate when the computer is not at normal 
speed. It mounts inside the keyboard unit with only 4 necessary 
connections for the switch option (switch not included), and IS 
easily removed if the computer ever needs service. The SK-2 
comes fully assembled with socketed IC's and illustrated Instruc
tions. SK-2 ..... $24.95 

RAM SPOOLER AND PRINT FORMATTER 
This program is a lull feature print lormaning package featunng 
user defineable line and page length (with line feeds inserted 
between words or after punctuation). screen dump. and pnnter 
pause control. The serial version allows baud rate selection from 
the keyboard. In addition , printing is done from a 4K expandable 
buffer area so that the LPRINT or LU ST command returns control 
to the user while printing is being done Ideal for Selectric o r other 
slow printers. Allows printing and processing to run concurrently 
Please specify PARALLEL or SERIAL (RS-232 interface) vers1on 
SPOOLER ..... $16.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of ANY tape written for Level II . They may 
be SYSTEM tapes (continuous or not) or data lists. The file name, 
load address, entry point, and every byte (in ASCII format) are 
displayed on the video screen. CLONE .. ... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complete package includes 3 versions of the machine lan
guage FFTASM routine assembled for 16, 32, and 48K machines, 
a short sample Basic p rogram to access them, a 10K Basic pro
gram which includes sophisticated interactive graphing and data 
manipulation, and a manual of instructions and examples. The 
machine language subroutines use variables defined by a support
Ing Basic program to make data entry and retrieval extremely fast 
and easy for custom implementation. They perform 20 to 40 times 
faster than their Basic equivalent (256 points in 12. 5 seconds) , and 
require less than 1550 bytes of memory. FFTASM ..... 49.95 

FOR THE MODEL II 

LYNC 
from Mldnlaht Software 

High level data communication Tor the Model II with CP/M. L YNC 
will send and receive any file with automatic error check1ng and 
retries. Either end may initiate file transfers. and multiple files may 
be sent with wildcard filenames. Remote or local directories may 
be called from within the program . Allows full protocol, non
protocol, and real-time conversation modes. May be used over 
phone tines at 300 baud or direct to another computer at up to 9600 
baud. Also available for other CP/M computers. L YNC ..... $95.00 
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SUPERSCRIPT 
by Richard Wilkes 

MAKES IT BETTER 

SuperScript is a series of machine language 
programs which permanently customize 
Scripsit" so that a number of additional 
features are available. These include: 

Ability to get directory or to kill files from 
within SuperScript. TRSDOS or NEWDOS can 
read SuperScript files. Text can be inserted 
into unjustified lines during printout e.g., 
inserting a name after "Dear" and before the 
colon. For this purpose a lowercase driver is 
included. 

On printers that can backspace, underlining 
and slastleel zeroes (0) are options. On Diablo 
and NEC printers, one can superscript, 
subscript, underline, boldface and select 10112 
pitch. 

Serial and parallel drivers are included on 
the disk. You can customize these drivers for 
use with other types of letter quality printers. 
The serial drivers are included which use the 
ETX / ACK protocol for 1200 baud 
communications. Furthermore, printer drivers 
can be protected in high memory. 

The "L" command used to load a file now 
requires a filespec to avoid destroying text 
buffer if the question mark is omitted from the 
"L" Command. 

Available on disk for TRS-80" Level II with 
32k, one disk drive and lower case 
modification for $29.95. See your dealer for 
this and other quality Acorn Programs. 

•TRS-80 is a trademark of Tandy Corp. 

I DEALER INQUIRIES INVITED. I 

Acorn 
Software PrOducts, Inc. 

634 North Carolina Avenue,S E .. Washington,O.C. 20003 
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ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-80 

( .. AwliiHI1 fef .... II AIM) 
• FOIECASTIIG • NSII AULYSIS • U.S. MACIO MODEL 
If you·,. urious eboul improving your businus 

with 1 to"''luler, why nol u111he best businen pl~ming soflwer1 
1V1il1bl1? Dr. D1vid M. Chlreb his m1d1 lhe most powtrful 1nd 
sucunful busin111 1n1lylicll lechniqUIS eveillble lo micro 
computer unra. 

All progrems li111d below 111 in lllsic. for 32K (or mou) disk 
b1ud TRS·BO systems. 

BUSIIUS PLAUIIG PACUGE fer FOIE 
CASnl& . An in11gr1t1d 111 rrl forecasting protrems 

lo hllldle 1 vwiety of bulinea f~ncalting needs 
from Trend Anelysis lo AdYIIICM Multipl1 llegr11· 
lion (100 PI· Unr Mlnual) US. 

IIIYUTMEIT IISit AIAL YIIS · Thl mljor ingred· 
i1n1 in 1ny investment is uncerllinly . This 
progrem eccounu for coli chengu. shilling 
revenu1 llrums 1nd inltrlll fill lluclullions. 
Now you can m1nege risk. (3& PI· User MlnUII) 
S99. 

U.S . SIMULATIOI MODEL · Knowing where the 
economy is going IIIII how il reects lo government 
fisc1l 111d mone11ry Ktions c1n nve you 1 lol ol 
money. This is e user oritnled economic si1u11ion 
model constructed 10 profusion1l 111nderds (&0 
PI· U..r Menull) s 199. 

MOTICE TO CUSTD.EitS: 
BICIUII of till tr1111tndous incruu in r1t1nt 

rx•rs. our shippin1 ,,,.ns, ti1111 !Ms sl-tl W1 
lfl lllfllntlifll in IHIIf trl corrrct this situttion. But 
lor till ntrt month our shippillf d1t1 will l'llflll OM 

lftri 1ft" ffclipt of rour tlfd1r. 

To orlllf CAU 213/424-JIIZ. or wrill lo APPUED ECONOMIC 
ANALYSIS. 4005 locust Aft., Long IIIKh. CA 90807. 

,;47 

,~\ ~ W:!wt-1 -~ 
- Camed 'i ..,. Y..t Quilty Seltwan ,_ tile TRS80 Ia -
~ wrtue. A a...W.. BCC lepleued to be aWe to 

pre..t - very 11M -'twan - witJa ev• 
_.. avaiUie Ia tile very_, ....... Alee we 

~:! ~~.! 4evelap -*- clelliped -'twan ,_ yoar 
.. ,. of occ. every Med. Write u ,_ a FREE price fi'IMe. 

* TAl .... I lr~ ot lnt "--io 8Nea om..or. Of Tal'ldy Corpore! tOn 

~ For Software Think BCC ~ 

0 Mail a. •• 80 _JC)O I U.a~11t ru 41~ • ' drhu ) S.69.t) 
MOD lt (h~uiru 41J 4 1o chhal)lllt . t ) 

A ..,._.. ACCESS procr-""";i;t c b kaep a trac k o f a n ..nHalted &~r o f a tU. rlea . Ph•• 
It a ll0¥8 di rect acce1• of 111foraat l 0ft tn a ny Ot'du. To4a y , l lat a ll ~pia wbo 
br#e ouu taft4ha illll l a • t_,rrow produc e a l lat t • dp-coda or4ar . lXCILLPT!!! 

oOtl~ M)O tt (u.QUIU.S 41K' 4 4rhu ) write f or pr i ce ll'lOU . 
A a yu- for t he' eOi: nth a yar .. h.aa4lu n•r yllltna f o r tht- hu tlq 1rldw.auy . 

0 Vendor _ flO) t ( le~lll ru •u • 2 • rhn) sn .n 
n.h pro1r .. lleapa t u cll o f a n vt~Hahad nva$ar C•)() p.r dh\1. } o f vaftdo ra . Allows 
4 l r ac t ace••• of c011•4 IR f o r .. t i Oft "' ••n4or n~•' · • • l •o ,.,.,, . ace••• by 
nri-.a otMr th• l4• . 

~For Supplies Think BCC ~ 

oDilka ,& Taftaa _ )\.Inch 4hkettu lM han4 Ut. n (1 0 I n pl u . c ue ) 
I lftc h ffl-.7&7:; luftd $b4.t1 \ lkn o f 10) 1\ ""V• rbat l• Ut . n ( loa o f 10 ) 

- c., .. u .. YerJ Itt ... o-..111 y u • t4o• ClO'a . """ADo ' n sue uac hbl e u eNtU 
h0i'4en. l.uh ho l4• I c ueett .. . $l .4.t.. -

0 Prirltera Tho~ h h l..,• lUI l Pll trrll U c h•r AJC1l v lth Tu u or h eel ' ll 
.. Ue,r . n h , rlftUf juU U fl't be ... et fl l S.4t . 00 (l f o r $ 1200.00) 
u.c:c.Dl TIC*C c:Dr1"1l<*ICS l OU. ())0 chan / •ec t Ill $1)00. 00 

I • O llluW.CIIor .. E•p. O.'" 
~ 0 Vioo Sipo"'" 

CaniN 

ORDER NOW! AI,...,..... ~ • q-.litJ ....._...._ Prop-a• .,.. av.U.Wir • dilkeue lor u 
~i.-1 cloorp oii'I.OO por - · NYS ....-.u o4d T .... C_ ._" ol i.._lloioc -...., 

I ol ;,._ _ _ _ T_. -··---lAIII.._ ••<bolf"POidJ 

Bourrut Consulting Corporation .,. 57 
II ~Ad. SINttot,_, n. Y. 11787 



3378 M• M-1 : 5•68 
3388 S• S-1 
3398 I$• INKEY$ : IF I$ • • • GOTO 3688 
3481 IF S<8 THEN M•M-1: S• 59 
3411 IF 5• 38 OR 5• 59 PRINT@912 , .AGITATE THE DEVELOPING 

TANK• 1 
3421 I F 5• 25 OR 5s 55 PRINT@912 , • ., 
3425 IF ZQ• 3.149 GOTO 3448 
3438 IF M• l AND 5• 8 GOTO 3618 
3448 PRINT@658,• - • REMAINING TIME • -•, 
3458 Y•34 : FOR X• 45 TO 75: SET(X , Y): NEXT: 5ET(45,35) : 

SET(45,36) : SET(45,37) : SET(45,38) 
3461 Y• 39: FOR X• 45 TO 75 : SET(X,Y): NEXT: SET(75,35) : 

SET(75 , 36) : SET(75,37): 5ET(75,38) 
3478 PRINT@794,M;• : • ; s; 
3481 POKE 16526,223: X• USR(I) 
3498 FOR X• 38881 TO TZ: NEXT 
3511 GOTO 3388 
3688 REM 

* ALARM ROUTINE * 
3618 I 

F ZQ• 3.149 GOTO 561 ELSE CLS: PRINT@212,.111 S T 
0 P 111• 

3621 POKE 16526,184 
3631 X• USR(8) 
3641 POlE 16526,223: REM * BLOOP * 
3651 PRINT@349 , •1•: X• USR(8): PRINT@413,•1• : X• USR(8) : 

PRINT@477, • 1• : X• USR(I) 
3661 PRINT@598 , .EMPTY THE TANK• 
3678 POKE 16526,251: REM * SPLAT * 
3688 X•USR( 8) 
3698 GOSUB 3878 
3788 PRINT@843,• PRESS THE •cHR$(34).ENTER-KEY.CHR$(34) 

• FOR NEXT STEP•; 
3718 INPUT A$: POKE 16526,237: X• USR(8) : RETURN 
3888 REM 

* MOVING FILM STRIP * 
F 

OR X• B TO 115 : SET(X,Y): NEXT X 
3818 

3828 
3838 
3848 
3 858 
3868 
3878 
3888 
3 988 

FOR X• S TO 115 STEP 2: RESET(X,Y) : NEXT X 
FOR X=B TO 115 : RESET(X,Y): NEXT X 
RETURN 
REM 
FOR X• l 
REM 
FOR X• 8 
REM 

* HORIZONTAL LINE * 
TO 127: SET(X,Y): NEXT: RETURN 

* BROKEN HORIZONTAL LINE * 
TO 127 STEP 2: SET(X,Y): NEXT: 

* ERROR MESSAGE * 
3985 CLS : POKE 16526 , 251 : X• USR(8) 

RETURN 

3918 CLS : PRINT CHR$(23): PRINT@414,•s 0 R R Y ,• : PRIN 
T@538,.INPUT ERROR.•: PRINT@778,.PLEASE SELECT, AG 
AIN.• 

3928 FOR X• B TO 3888 : NEXT: RETURN 

r 

L 

Chttek our book pages for 
the latest books about 

, 
microcomputers. .J 

The finest DIISic 
synthesizer for the TRS-80 

is oow only $1490 
By focusing on direct s.les to ttoe 

consumer. 1nd elimin8ting the de1ler m¥1<· 
up, we CIR now offer the MUSIC BOX 

at this n-low price I 

LOOK AT THESE IMPORT ANT EXTRAS: 

o FOUR VOICES, WITH SlVEII-OCTAVE RANGE 
AIID WAVEFORM CONTROL Hardware features 
built-in amplifier with volume control. In fact, 
THE ONLY TH ING YOU HAVE TO SUPPLY 
IS A SPEAKE A land, of course, a level II 
16K TRS-8011. We supply the rest. even the 
speaker cable. The Music Box plugs into the 
keybo«d expansion-port or E I bus extension 
connectors. 

ol£nER SOUND Latching 8-bit OAC, plus 
precision filter to eliminate unwanted high
frequency noise. 

• SAFER FOR YOU AND YOUR COWUTER The 
electronics are attractively packaged in a 
rugged enclosure with separate U l -approved 
power supply. This is not an expoled boardl 

• COIIPLETE ADDRESS DECODING Essential lor 
compatibility with current end future music 
1nd voice peripherals. 

o ... DAY LIMITED WARRANTY 
• PLUS! Purch-s of the MUSIC BOX will 

receive " Newtechniques" ~the micro com· 
puter music newsletter featuring music 
education, IOVIld effects software and Ideas 
for interfacing t he MUSIC BOX to your 
BASIC programs. 

And you get the best in microcomputer music 
software ... MUSICRAFT 1.2, which consists of 
l ive machine language programs: 

1. 1......._. Mulic Etliter (not merely 1 text editor ) 
o Catches notation «ron immediotoly upon entry o 
Has full cornploment of cursor controls o u., notation 
limit« to stand«d musio notation • Supports unlimited 
tempo, key signature, outomotlo tr..,II>OIIt lon, and 
•~..,rtrument" c:Nngts throughout o piece • A spodal 
microtono option di'lidos tho octo" Into up to 119 
lnc:romonu, for producing vtiuondoland modo<n 
elodronlc m .. lc. 
2. fin~~.._.. -"'1 c:horul 
andr_ f_urH. 
l.l'lly ,..,.. whllfwr.... S-d mode for 
individult 11019 "'*' lllnl mode lOt crming yovr own 
-.g,..,.. u .. bytooMI mode for turning yovr 
- into 1 rql-tlme lnotrv,_,t .._... mode 
for ploylnv alontl with your oomput.r. 
4.. ...,_ , ..,.. lets you crute Instrument 
sounds in addition to the 14 IUpplled, 
S. Utili1y ...... vlws hard copy print out 
• li-lts music filet via modem. 

Including power supply, speaker cable, 
1 ()().plus page manual in 

custom binder, and $149 Musicraft tape and disk 
versions on cassette, plus • 
demo music 

ADO 13 S H fttP I""G P L US 1 1 IF COO 

NY S'T A Tl! "ES.. ADD SALU TAX. 
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IF YOU LOVE THE LIMITLESS WORLDS OF IMAGINATION, 

lmiPOTEFilflllES 
HERE'S 4 NEW T ITLES FROM DISCOVERY GAMES, 
EACH IN ITS OWN VINYL PERMANENT STORAGE BOX. 
AVAILABLE ON TAPE FORT~ LEVEL 11,11K; PET, 
16K; AND APPLE II APPLESOFT, 16K, FOR BASIC. 
(All include graph ic displays and game-time play, In single 
scenarios packed w ith variables, for solo play.) 

JAGDSTAFFEL- As Commander of the Luftwaffe fighter 
squadron based at Zielhafen, can you protect the U·boat 
base against approaching American bombers? 

MIGS AND MESSERSCHMITTS- The Blitzkrieg approaches 
Leningrad, and unless you as squadron leader can stop the 
approaching bombers, the city will be poundad Into 
submissio n! 

RAF: T HE BATTLE OF BRITAIN- France has fallen. Now 
Luftwaffe bombers hammer England. Your RAF squadron 
must prot ect London from the Blitz . 

WINGED SAMURAI- Rabau l Harbor is the most important 
base on the road to Australia, and you, IS Commander of the 
Imperial Japanese fighters based there, are retponsible for the 
defense of the ships in harbor. The Americans we coming ... 

OVER 40 TITLES AVAILABLE! 
ASK ABOUT OUR 180.DAY GUARANTEED-SALES POLICY 

DEALER & DISTRIBUTOR INFORMATION 
AVAILABLE ON REQUEST 
MAIL ORDERS WEL COMEI 

--:- -· 
...-355 01956 PASS ROAD~ 

GULFPORT, MS. 3950 

----~ ( 601) 896·8600 

I I j t 
I I 
I I 

I 
~: / ,.1 v' ~\,/ f -'·~ 

..... 437 

Software for TRS·80s 

WOJUl8CB.IBitm 

ProCesaion&l ward P<'0"-"1 Car Model I 
or Model n. Pull sereen edi tlrJI. Marlin 
juotlll.,aUon. Line lnaerUOI\/<IIleUon. 
Bl<><:k move/ ""P)'/ delete. Globo.l find 
and .,h.,..,. Much, m""h more. 

TIW •ICII IYITE.I 
114 West Taft 

Sapulpa, Ok. 7 4066 
(918) 224-4260 

Model I (411<, I disk) $ 7i . 9~ 
Model II (64k) $ 99 . iS 

WOilDPIUNTtm 

Text formatt• far rua c:reated by 
Wordi.,rlbe or any ASCII file. Usa 
embedded 2-c:hara.,ter oommanda to 
control marllno, juatlCicaUon, headero, 
sp&.,lfli, pap numberlne, et.,. 

Model l (41k, 1 disk) $ 38. i~ 
Model II (64k) $ 48. 8~ 

IIIAn.DI 0 L.BT I 

A menu <l-Iven m&ll lfli lilt provam with 
complete full screen eciUne. 

Modell (48k, I dillk) $ ~9 . 8~ 
Model U (Mk) $ 69. 9~ 

WOaDIIIAIL 

l'ulls nemm &nd a<l<r-• Crom M&lllfli 
List I and Jnlerlllnto Wordlc:rlbe CD•. 

Model l (411<, I disk) 
Model II (64k) 

$ 38. 8$ 
$ 4i.U 

COIIPLIITS PORII LlnTIUl l1'ln'llll 

Wor~crlbe, Woran&ll, M&lllne LJat 1 

Model l (41k, I disk) $ 1~9.95 
Model !I (14k) $ IH . 9$ 

................ ................. 
Atn'OIIATBD PlLS HANDUMO PSOO&AII 

So Car beyond t hole so-called "dllta I>Me 
m_,....• thet It roqulree a new term -
•automated fU• hen<Sinc procram .• 
Dac:rlbe, oreate or upclllte any type cl CUe, 
then automate the calculation, sort and 
report p11aae1 or the wk. 

$88.8$ .............•.••................ 
TIOOD~a,\P1m 

Croate enllneerlne, sdentlfl" or J~»t run 
J!Hphl<» on )'OW' IDS 4400 printer. Raal~t

tlon Ia 48$ a ~75. l!ay Bulc provams 
provldlld for dllta entry and ma.,hlne 1........, 
m ocllla r or speed. s.-&1 plct w-a cen be 
...on"atenat ed &lone the Y-uh Car larrer 
lfaphl. 

Modell (411<,2 disk) $ 148.85 

DIIBII1'JIA It m 

The ~ totally flexible dllta I>Me manapr 
Cor fl'ieNoclal I or Model n. No f laldl or 
keyo. Automatic Unlc1fli of all related 
!~ormation al.lowa lrwtant rotrei'Ml by 
aubject, type oC lnfarmeUon, partial 
...ontenll; ewn performs analorf•· 

0 NI!WD08 Is a trademark oC Apparat Modell (411<,2 disk) 
Model n (Mkl 

7!1.!15 
!19.95 
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TRS-80 

MODEl II 

4K Level I List S499. 

ONLY $449.00 
16K Level II usts849°0 

ONLY $759.00 
Also BElOW LIST Pll(lS on d1Sk duves pr1n1ers. 
software. per1pherals 

S8DEL'S ELECTRONICS 
At. 94 & Vail St.. Bla1rstown. N.J. 07825 

...-1l5 (201) 362-6191 
llad181haekoEALER 

Software for TRS·80s 

11l11.lrUII POR IIOotn. 1 

PENCIL I'IX - NociiCy Pencil to ... RS 
lower .,. . moclfl.,atlon. Redeflnea 
C!Oiltral key to be the t key and swltcha 
the '"'"" toale to t he shifted Bruk 
key. s. .. l'O" w.,.anty . 
Dlak $ 14.85 

SPOOLREL t m - An In-memory print 
ij)()Oiw !hit r ... In Model I 32k or 4Sk 
cltk syotem, under N ewdoe• or 
Trodo&• • . Pully reiOCltable oode and 
b..CCer. B..CCer II• Is 1»er selected. A 
true baclqrround spooler at an 
unbelievably low prl.,e. 
32k,disk $ 24.8$ 

PRINT-CENTRAL tm - A utility Cor 
thOh With smart prlntero. To send • 
control code to l'O" printer, simply 
pr- the Clear key and the appropriate 
letter key and ... Instant execution. 
Any oode from I to 31 may be 1811t. 
Modell only $ 24. i$ 

SUPERLIIIT - Allowa you to debUC and 
iidlt l'O" procram• wi th live Clll'lor 
...ontral. Tr.ee Goauba and Got ... 
GJobo.l ...,..,.,. lrwert u-. 
41k, disk $ 28 . V5 

SUPBRPRJNT - Pormat )'Oilr harcloopy 
llillne to iiilt yo..- Medl, wi th spa.,.. 
betwMn lin•, wider m.,ll,., If you 
choose. B .. n wW tr..,. o .. ub routl
to make debuftlne eulw. 
32k, disk $ 14 . 95 

• •TRS-10 and TRSDOS aro trademarks 
oC Tandy Corporation. 



Radio Shack 

Versus 

The Competition 

From the moment a 4K TRS-80 owner f1rst looks longingly 
at the 16K memory size of a fnend's CRT. the urge to 

upgrade is countered by uncerta inty. Should the next stop 
be the nearby Radio Shack or the enemy at Vmn1e ·s 

House of Comp uters? 

David D. Busch 
515 E. Highland Avenue 
Ravenna, OH 44266 

If you are a dedicated hardware hacker for 
whom words like Altair or 8008 hold deep 

nostalgia and who is not frightened by 
NAND gates, the question is irrelevant. You 
can take anything even remotely com
patible with your TRs-80 and make it work, 
somehow. If your gear breaks down, you 
can fix it. 

In introducing their affordable turnkey 
system, Radio Shack attracted a horde of 
new computerists loathe to homebrew any
thing more complicated than a cup of cof
fee. These microcomputer hobbyists want 
to be able to plug in their systems and use 
them with a minimum of trouble. 

There are seven common areas of expan
sion in which the owner is faced with Tandy 
vs. other choices: 

• Additional keyboard memory; 
• Expansion Interface memory; 
• Disk drives and other mass storage al-

ternatives; 
• Lowercase conversion kits; 
• Software; 
• Printers; 
• R5-232, Modems, etc. 

Keyboard Memory 

For those who are really new to the 
TRs-acJ, this subject was hot some months 
back. Radio Shack was charging $299 for 

the upgrade from 4K to 16K, and you didn't 
even get to keep your 4K RAM chips. 

Some enterprising souls who noticed 
that Tandy was selling TRS-80s in the ten 
thousends began offering 16K memory up
grade kits for $150 or less. And less. And 
less. At this writing, Radio Shack has come 
down to $230 for the first 16K of memory, 
with a $119 tag on each additional incre
ment, but you get a nifty calculator-style 
keyboard with the CPU memory upgrade. 

The RAM chips alone can be had from 
other sources for $49 to $89 with appropri
ate jumpers for the keyboard thrown In or 
available for a nominal fee. With prime 
chips from a reputable source with a good 
guarantee, there seems to be little potential 
problem in using non-Radio Shack memory 
in your keyboard. The extremely timid might 
want to walt until the 90-day warranty has 
expired before opening the CPU, but the ac
tual upgrade Is a simple task for even the 
notoriously fumble-fingered. 

My chips were Ithaca Audio RAMs pur
chased In the $119 dark ages, and though 
the keyboard has been back at Radio Shack 
for several mods since then I've had no 
complaints from the service personnel and 
absolutely no problems. 

Exp8nslon Interface Memory 

With memory separated from the Z-80 
chip by a foot and some strange ribbon 
cable, memory compatibility becomes more 
Important. Those who have problems pin
ning down what's wrong when their com
puter ails may not like the added variable of 

dubious memory chips. I've seen knowl
edgeable hardware folks shuffle different 
RAM chips in and out of their expansion in· 
terfaces, running various memory tests un
til they found a set of eight or sixteen that 
performed to their satisfaction. 

Many brands of memory probably work 
perfectly well in any interface. At the time I 
purchased mine, Radio Shack was phasing 
out buffered interface cables, retrofitt ing 
twisted pair mods to other units, and, in 
some cases, swapping memory chips, 
because a few clinkers had slipped into 
their own supply. With the price down to 
$119, it was worth an extra $50-70 per 16K 
to be able to dump the thing in their laps if 
my RAMs became forgetful. I upgraded to 
48K, using Radio Shack memory for the 
finai32K. 

Ma11 Storage Altematlvea 

The specialized mass storage devices, 
Stringy Floppies, Poor Man's Floppies, etc. 
exist for a very good reason: Cassette data 
transfer and program storage/retrieval is 
darned slow. Each of these can be had for 
hundreds of dollars less than the expansion 
interface/disk drive combination. If you 
have no need of memory beyond 16K, and 
don't need or can't afford the features of 
disk systems, by all means consider one of 
the alternatives. They can 't hurt your sys
tem; Radio Shack offers nothing to com
pare with them and many happy users at
test to their reliability. 

In my case, I was aiming at a disk system. 
I carefully considered all the alternatives, 
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but still chose to 
purchase two Radio Stlac" 
disk drives. Others, with different cir
cumstances, might be better off with one of 
the other brands. At our local users' group, I 
had the chance to observe and test a variety 
of diSk drives before making my decision. 
The pros and cons were as follows. 

The other brands of drives that I liked 
best offered quicker track-to-track access 
times for faster operation, supported 40 
tracks vs Radio Shack's 35, and could write 
to both sides of a 5'/• ·inch diskette. They 
were generally about $140 cheaper, to bOOt. 

I discovered that Radio Shack was not 
quite as serious a disadvantage as might 
appear on the surface. The drives that I end
ed up purchasing function quite well as 
~track drives, using a ~track DOS, such 
as NEW DOS+ . I've punched extra index 
and wrlt.anable holes in more than 100 
diSkettes, and have found only a few that 
are not fully usable on both sides. Various 
patches have speeded up my drives' access 
times a little, but I'm entirely satisfied with 
their speed. My system is bOOted up before 
the CRT warms up in the morning, and most 
programs are loaded and ready to run 
before I can decide what to do with them. 

About that $140 . .. . I count that as an in
vestment in maintaining nearby, convien
lent service facilities. As a writer who de
pends heavily on my computer for word pro
cessing, I'm not pleased with the idea of 
sending a much needed disk drive off to the 
manufacturer for repair. My local Radio 
Shack not only provides one day turn
around on fixes, but, in one case, gave me a 
totally new drive rather than make me walt 
while the lemon I purchased made its third 
trip back to the shop. 

Because I use my computer in business, 
that $140 extra I paid for each of the drives 
can be equated with potential lost income, 
so the choice for me was an easy one. For 
those of you who must weigh computer pur
chases against an extra day of vacationing, 
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In writing 2,000 words 
per day on my computer, 

I tend to look at the 
screen a lot, and couldn't 

bear the lopsided 
character set of the 

simplest modifications 

or that new lawnmower, service might have 
an entirely different perspective. 

In summary, both Radio Shack's and 
other manufacturer's drives offer nearly 
equivalent operation. but, the non-hardware 
oriented microcomputer hobbyist may want 
to have the Radio Shack service center to 
lean on in times of distress. 

l.owwcaH eom.r.1on Klta 

This is another sticky area. because of 
the wide disparity in cost between Radio 
Shack's $59 lowercase mod , and the 
$15-$30 price tag on other conversion kits. 

I elected to go for the S59 lowercase, be
cause of my personal reluctance to tamper 
with my keyboard, and the importance I 
placed on descenders. In writing 2000 
words per day on my computer, I tend to 
look at the screen a lot, and couldn't bear 
the lopsided character set of the simplest 
modifications. The more sophisticated kits 
came close enough in price to Radio 
Shack's mod that the difference to me was 
negligible. 

I have experienced few of the forewarned 
problems that might be caused by the 
changes made by the modification. When 

..JPC produc t s 

the lowercase driver is loaded, NEWDOS 
seems to perform exactly as intended, in· 
eluding the JKL junction. Some programs 
that PEEK at video memory are unnerved at 
finding the value of 1 for an uppercase A, 
rather than the expected 65. It is simply a 
matter of inserting a line along the order of: 

XXX A • PEEK(N):IF A< 32 TMEN A • A • ~ 

where XXX is the line number. A is the vari
able used for whatever purpose In the pro
gram, and N is the video memory address 
(between 15360 and 16382 decimal). 

Other lowercase modif ications give you a 
control key, but at the time I ordered mine, I 
already knew that Scripsit had everything I 
needed in a word processing program. 

Softwa,. 

Scripsit might be a good place to start, 
because this program could be the begin
ning of a much needed resurgence for 
Radio Shack's software reputation. It 
works! After 15 years of writing on manual 
and electric typewriters, I hope I never see 
their ugly little keyboards again. 

All Is not so rosy with other Shack soft
ware. As an early purchaser of 
their Memory Information Sys
tem, which didn't do any1hlng, 
but did It admirably fast, I can 
attest to that. Other reviewers 

I 
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Do you know whllt the three T'a of computing •re? IIAI. 
Tutodlla, llftd Itmnllllltl· THE AL TIRNA T! SOURCE Ia 
the megulne for the acl¥anced TRI-10 enthU818at and 
prog,.mmer. We treYel Into the InterN~ wortdnp of your 
ayatema •nd proylde lndepth •rtlc:lea on your IMChlne and 
Ita ope,.Uona. We wtH teach you to become • beHer 
prog,.mrner, both In B•alc and Anembly Language. 

LIMITED TIME OFFER 1 1 1 

NOW YOU CAN SAVE & 
GET THE SECOND YEAR OF 

THE ALTERNATE SOURCE 

You can ~e the HCOnd y- of thla handy dlgeet alze 
atorehoUM of TRI-80 Information, bi-monthly lor m . 
H.DQ. Thla LlmHtcl OHtr Ia only good unUI mldnlte 
December 31, 1110. Thla Offer ...,...nta • $3.00 MVtnp off 
the nonul aubacrtptlon price. Thla offer not good outalcle 
the USA. Canada end Mexico aubacrlbera $15.00 per y-. 
811 other Foreign aublclbera $11.00. SUBSCRIBE NOW 1111 

JUST LOOK AT OUR READERS COMMENTS •• • 
"I wa.s 19 okgJ«< at ~i!!BJ!RRroacJwl a.s il/lmewJ9metltif18aboul com~ten and 
programmif16, that I not only read every word, but/ am enclou"6 a claeclc for nine 
dollar~." 

CANOGA PARK. CA 
" ... /have confidenet that THE ALTERNATE SOURCE will climb to the top. 
Y 011 are alrcgdy the bell in content (or the .eriow orogrgmmer . ... / literally tear 
your magazine apart for the wealth of information and idea.s, and con.ider T AS 
a.1 important a.1 the DOS tlaat we ~." 

PIITSBURG, PA 

"Okay, I'm hoo/ced. Enclo.ed iJ my 19.00 check." 
FRANCONIA .VA 

"/tllinic your approach iJ terrific; a mqga;jne cia!Olcd to .!()mcpnc other than th£ 
l!!&'inner ha.1 ~ sorely needed on the market for a long time." 

PENDLETON, IN 
" There are enough TRS-80 owne,. around to warrant a mf}Rtuinethat can oerve aJ 

a baUc r<fertnce tool for the oerioos P.I_ogrammcr. T AS u well on the way to 
providif16 thiJ ... " 

CORONADO. CA 
"Through good fortune, I very recently piciced up a copy of your publicat&on at a 
local computer Jlaop. After examining itJ conttniJ for )lUI one day. I £an not r..ut 
JUbnJj!jng mJ. subJcriP.,tion." 

BRONX, NY 

....... -----~~t·ii·lt ..... ALT.ER.NAT·E· .. ··s·o·liR·c·E:~ .... ------1 
517 I 485 - 3358 ~ ...................................................................................................... ~ 517 I 487- 0344 

1808 ADA STREET 

• • • 
C.O.D. LANSING, MICHIGAN C.O.D. • • VISA CHARGE 
MASTER CHARGE 

• 48910 • 
: .. .. ................................................................. .................................. : VISA CHARGE 

MASTER CHARGE DEALER INQUIRIES ARE INVITED • 
CALL TODAY TRs.aDiootnMI..,..,k of theTondyCotpontooo WRITE TODAY 

................................. VISA AND JIASTER CARD 4% ADDIT IONAL CHARGE .................... ...... .. 

124.95 on di.skette 2 drive• & 48k Req. 

T AS PRESENTS . . . 

• TRAKCESS 
Writtr.n 8~ : Roxton Baiter 

DOS USERS LOOK HERE 
After much ado, we have decided to offer what is perhaps The MOJl 
Powerful Utility Yet For TRS-80 DiJJc Maintenance . . . 

TRAKCESS - wrttten with two very aped8l goela: 
A . To brins under di rect uaer contro l. almosteverypractieol 
capability of the 1771 Floppy Disk Controller. 

B. To combine these c.pabilit ies into super powerful 
'inttlli8tnt' fun ctions whose 011/y limikJtiOtU are tho.e of the 
u.ur or maclaita.t. 

'Wtult doea It .0 mean?' You all. Good OunUon ... 
WITH TRAKCESS, YOU MAY: 

e Protect your own ditkettet with &pec.ial 
format varialiont you creole! 

• Utilize a potent 'pencil type'editor. 

e Recover dam~ed dilkellet: r<J~d , 

wrltr.: , edit or create any track o r ~eel or . 

slandard "' ~·~~ 

e TRAKCESS is capable of duplcalion 
of any aec tor. of any track including 
PROTECTED DISKE1TES! 
• Smart DUPLICATE command analyze• 
every traclr.! (2 drivet) 

e PLUS MUCH. MUCH MORE 

• • YOU CAN LEGALLY MAKE COPIES • • 
TRAKC~ IS $24.95. For every penny you add (up to five) you will be given a 
limited lietncc to make one copy of the diskette and documentation. This is the fi rst 
in a new line of soh ware to be marlteted in this manner. The intent oft his concept 
is to allow you and your friends to share the cost of addinsto your software library. 

...................... Thu iJ a new concepl. Pl~ commw on it_ .................. .. 

116.95 on diskette 
T AS PRESENTS ... 

ISAR 
(lnt-allon Stonge And Retrte¥81) 

ISAR IS A LOW COST, HIGH QUALITY DATA BASE 
MANAGEMENT SYSTEM CAPABLE OF HANDLING ANY 
INFORMATION IMPORTANT ENOUGH FOR DISK STORAGE 

/SA R consi.st5 of seven modules: 
I. MENU. Easy user menu prompts and guides you through t he entire 
process of creating and maintaining your valuable info rmation . 

2. C REATE A NEW FILE. You can specify up to ten different fields and 
define them as numeric or alphanumeric. 

3 . ADD RECORDS TO A FILE. This module has numerous error 
checking routines to insure accurate data entry. 

4 . C HANGE OR DELETE RECORDS I N A FILE. Keep your records 
up to date and accurat e with this easy modify routine. 

5. SORT A FILE. This sort routine is based on the Sheil-Metzner sort 
for the futest processing possible in Basic. 

6. SCAN OR SEARC H A FILE ON SCREEN. You can either search for 
an occurance, total numeric fields, scan through part or all o f your file, or 
specify just one record. 

7 . LPRINT AND FORMAT REPORTS. Extremely ver ... tile! You 
define everything. Includes a test pattern routine. 

ISAR EXPANDED cornet with thrM 8dclltlonal moduln: 
e One allows you to u se your GSF p rogram for even fas te r sort ing on 
up to 10 differe nt sort keys! Another will allo w you to redefine a file by 
making an existing field larger or adding a field to each reco rd. T he last 
will merge two ISAR files with the sam e fonnat. 
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reviewers have put in their two-cents' worth 
on the value of other Radio Shack pro
grams intended for business and person
al use. But, with gems like Scripsit is
suing from Ft. Worth, the future looks 
brighter. 

In the meantime, TRS-aO owners contin
ue to revel in the treasure trove of well writ· 
ten, useful software available for their com
puter. Choosing between Radio Shack and 
other software to do the same job generally 
Is no choice at all, especially In the area of 
disk operating systems and business pro
grams. 

There is always the danger of bugs In 

software from unknown vendors, and a lack 
of support. But, It almost appears that an 
exception to Gresham's Law might apply to 
software: Good programs tend to drive out 
the bad. Only rampant piracy threatens the 
really creative programmers. 

Printers 

Hard copy devices are another big-ticket 
Item frought with discounting, price-cutting 
and heavy competition. At Radio Shack It· 
self, features have mushroomed while 
prices for printers dropped drastically. 

I saved $500 to$1000 by purchasing an In
tegral Data Systems IP125 printer on clos• 

-~r; mention 
[O( microcomputiriQ I 

when you query an advertiser 

MPI 51/52 & 91/92 
STATE-OF· THE-ART 
DISK DRIVES 

=-'Tllolll~:=us~~ 
PATCI4ondlllolllt(tor ..... I&IDI*'-l-
For11'1111d dill ... Is 2041(14011( lVIII 
~Dinlily. 

:"::;:..-.. :j .... -. : ;1;1:!1 
perlidt) 5V.''_Tllo_in _ 
oi-IIHtl 5 V." Aollllw 0.. Tecllnolagy 

1 
.. 

80+411 -~~~ ili'TIIS-80·=Iillld .... *'-· Tllut. in-ol . 
ont80+4 1sequMienlla~ 
Sllldl elm.- 11 I uwlngl ol_, m (nell 
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save up to 10% with these SIRIUS Packages! 
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out at a local computer store. Predecessor 
to the popular Paper Tiger, it boasts many 
of the same features, including eight dif· 
ferent print sizes. There Is no tractor feed, 
but It has a flat paper tray that allows me to 
feed 8 'Ia x 11-inch typing paper one sheet 
at a time just as if I were operating a photo
copier. 

The printing is sharp and legible (though 
there are no descenders on the lowercase 
letters), and I can send the copy off to a fin
ish typist for letter-quality typing. Some of 
the magazines I write for, particularly com
puter magazines, don't mind receiving the 
dot-matrix printing, so I can forgo the last 
step. Until the day when I can afford a daisy
wheel type printer, my unit suits my needs 
perfectly. 

Why not Radio Shack, considering the 
heavy use I give the printer? In this case, the 
local computer store offers In-town service. 
But, so far, the only problems I've had have 
been with mechanical ailments. After 15 
years of tangling with the linkages in a 
variety of typewriters, I'm entirely comfor
table tinkering with the rollers, gears, and 
solenoids In my printer. Usually a small ad· 
justment gets me up and runn ing In a few 
minutes. I steer clear of electronic diagnos
tics, but these problems appear to be few 
and far between in the year I've used my 
IP125 daily. 

Printer prices are dropping drastically. 
Be certain that the printer under considera
tion will mate with the TRS-aO, and not just 
be made to mate. Except for writers, print
ers are rarely the must-have Item that cause 
all operation to cease while repairs are 
underway. Even businesses can read their 
reports off the CRT screens If need be. 

Modema and s.rtallnterlac:n 

There's not a lot of controversy here. 
Radio Shack's R5-232 serial interface is not 
outlandish at $99, when you consider the 
trepidation that we non-hardware types feel 
at the thought of assembling even a simple 
kit. 

Their $199 modem Is only $1()-$30 more 
expensive than the suspiciously similar In 
appearance models available from other 
sources. 

Take your choice: More sophisticated 
modems with extra capabilities, like auto
answer, are available, and some direct con
nect units contain their own serial Inter
face. Whether you go with Radio Shack or 
not, the money involved is not huge either 
way, and It's difficult to go wrong. Even 
more so than printers, modems are not Ilk• 
ly to be must Items In anyone's computer 
system. 

If the modem Is the only peripheral con
nected to the serial Interface, and no 
others, such as a printer, are dependent on 
the A5-232, it may be nearly painless to d• 
pend on the manufacturer for service. 

When I get my own units, I'll probably 
lean toward Radio Shack's, If only for the 
ability to have them check out everything, 
from CPU on up, If something goes awry. • 



SALES 
CO. "'388 

A WHOLESALE COMPUTER PRICES 
DIRECT TO THE POBUC 

12 Meeting St., Cumberland, R.I. 02864 

1·8K plug in 
RAM Module 

FREE 
($124.95 value) 

1 Apple Tape 
Recorder 

FREE 

Atari Interface 
Module 

FREE 

1 Box (1 0 Pes) 
8" Diskettes 

FREE 

Microsoft Basic 
for only 
$162.50 

MX-80 
....<> ~~ I Box (5 Pes) : 

with Controller - $495 ~ \..""'" Diskettes I 
80 Character, 9x9 Dot Matrix 
Roll & Pin Feed Printer 

·-----------~------------, 
NEC Spinwriter I I 
5530 or 5510 I SOROC IQ 120 1 

$2449 1 $699 I -------------------------· I 
I 

for your Apple, TRS.80 
or Commodore $599 

#~Interface to 
Your Computer 

OMEGA OFFERS TiiE BEST DEUVERY AND PRICE ON: 
APPLE • AT AR1 • TRS.SO MODEL II • INTERTEC • 

T.l. 810 • HEWLEIT·PACKARD-85 • SOROC • 
COMMODORE • NEC • QUME • CENTRONICS 

We any a complellle lne 
d1he llboYe ~ 

For lrlormlldon .nd 
further ptdng al: 

I 
I 
I 
I 
I 

nMEGA sells only ractofy rresh. top quality merchandise to out customers. I TQlJ. FREE 
nMEGA WIU tzy to match any current advertised price with similar purchase conditions. 1 

Before you buy11nywhere else- be sure to caU nMEGA Sales Co. 1 l-8()().556-7586 
1-401·722·1027 • 

OMEGA ships WI OPS. truck Of air. COO's, VIS\. Mastercharge ac:cepted. I 1YU'X: 1152106 

"A member in good standlrg d the Better Buslness Bureau." 1 
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Roderick D. Graham 
George L. Haller 
1500 Galleon Dr. 
Naples, FL 33940 

Around the first of March, the News 
Editor of the local radio and television 

stations approached the Collier County 
Computer Club for assistance in the sta
tions' presentation of the primary vote re
sults for Collier county. The results of main 
interest were the Democratic Presidential 
Preference, with five candidates running; 
the Republican Presidential Preference, 
with nine candidates running; and the races 
for Committeeman and state committee
woman, with two candidates each. There 
were also three other contests to be report
ed: The constitutional amendment to in
crease the Homestead exemption, the bi ll 
to modify the duties of the Florida Supreme 
Court and the county-wide vote for a penny 
gasoline tax. 

There are thirty-six precincts In Collier 
County and ballots were expected to run to 
about 20,000. The ballots were brought to 
the court house for computer processing 
and a summary of each precinct's results 
were duplicated and given to the media In 
hard copy. These summaries became avail
able shortly after seven p.m., and it was ex
pected that they would all be available by 
eleven. 

Hourty News Reports 

We agreed to Input the precinct results 
toto the computer as they were made avail
able to us, and summarize them for hourly 
news reports through eleven p.m. The club 
decided to use the TRS-80. Several mem-

114 • 80 Mlcrocomputlng, November 1980 

A story of how one users group 

computerized election eve 

returns for the local TV station. 

Tally 
With an 80 

bers have this computer and we wanted two 
computers working, one as a backup. The 
expanded letters on our screen were better 
for viewing, and we could use the INKEY 
command to allow roll ing from one full 
screen to the next without a question mark 
showing. We tried feeding our signal direct· 
ly Into the TV station modulator but we had 
better success feeding into one of their 
monitors from which they could pan their 
camera on and off as they desired. This 
monitor was coupled in parallel with our 
two computers and could be switched from 
one computer to the other by means of a 
simple single pole switch. 

The programs were fairly simple to 
outline but the more we worked with them 
the more complex they became. We decld· 
ed to work-up three programs: a main pro
gram, a backup program, and a reload pro
gram, for use In case of a bad crash to both 
computers. The Collier County Computer 
Club did not want to fall on Its face in front 
of a county-wide audience, so we added 
many fall safe features to all three pro
grams. 

The main program accepted votes by pre
cinct number, and candidate or proposition 
name. The input was then reviewed for cor
rections before going on to the next race in 
the precinct. 
The main program menu was: 

1. Enter a new precinct. 
2. Display Individual precinct results on 

the TV monitor. 
3. Present the summary of the available 

precincts on the TV monitor. 
4. Save data to disk. 
5. Recover data from disk. 
The backup program automatically 

saved only the summary data on disk for re-

covery purposes after each precinct entry. 
At the operator's discretion, a printout 
could be made on a small printer so that In 
case of a catastrophic failure, we could re
enter the summary data from the keyboard 
and go on from there, using either the third 
program or, by entering the summary data 
as if It were a single precinct data and 
changing the total number of precincts, use 
program number one. 

Reo Simultaneously 

We ran the first two programs simultane
ously and they were periodically compared 
for accuracy. In the dry runs before election 
day we experienced some disk save failure 
because of power line glitches, so we decld· 
ed to run the main program without saves. 
At the end of the evening we were able to 
save the whole data array without any prob
lem. The array was 28 candidates by 36 pre
cincts, over 1000 elements. 

The logistics were as follows. There were 
two computer operators and two readers. A 
project manager made sure the overall op
eration ran smoothly. He received the sum
mary sheets, edited the extraneous materi
al and passed the sheets to the readers. He 
also kept an account of the precinct sheets 
processed. 

The evening was completed successful
ly, and while we didn't need the backup 
computer for the TV presentation, It was 
comforting to see It performing and check
ing the results of the main computer. The 
media people were very generous and gave 
us quite a bit of on-the-air publicity during 
the operation. The listings of the programs 
we used are available from the Collier Coun
ty Computer Club, c/o Dr. G. L. Halter, 1500 
Galleon Dr., Naples, FL 33940. • 



RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes- RACET SORTS - RACET UTILITIES - RACET computes -
I ~ 

~ FROM THE LEADER IN UTILITY SOFTWARE FOR THE TRS* COMPUTERS ~ 
Q ~ 

E 0 

8 * * NEW * * HARD/SOFT DISK SYSTEM (MOD II) $400 ~ 
~ ~ 

l'.l The Hard Disk Software Implementation You Have Been Waiting Fori! MOD II TASDOS compatible - 1 

~ using Cameo controller interface to popular large hard disk fixed/removable combinations (Ampex, CDC, ~ 
~ Diablo, Pertec, Wanco, etc.). Compatible with your existing programs- change only 'filename'. All disk ~ 
~ BASIC statements identical. Improved dynamic file allocation. A single file can be as large as one disk - s 
g 20 megabytes or larger. Alternate mode allows 24-million byte record range. Directory expandable to S 
~ handle thousands of files! Includes special XCOPY, DCS, and SZAP utilities for use with hard or soft disks. t;: 
~ Parameterized FORMAT utility includes options for specifying the number of sectors/track, platters/drive, ~ 
~ sectors/granule, sectors/directory, etc. ~ 

':!l 
~ * * NEW * * BASIC LINK FACILITY ' BLINK' (Mod I Min 32K 1-dlsk) $25 Mod I, $50 Mod II 8 
5l Link from one BASIC program to another saving all variables! The new program can be smaller or larger ~ 

c: 8 than the original program in memory. The chained program may either replace the original program, or can : 
~ be merged by statement number. The statement number where the chained program execution is to begin 1 

1 may be specified! ~ 
~ 0 

~ INFINITE BASIC $49.95 (Mod I Tape or Disk) ~ 
~ Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET § 
8 machine language sorts! Sort 1000 elements In 9 seconds!! Select only functions you want to optimize ~ 
~ memory usage. ~ 

~ INFINITE BUSINESS $29.95 (Requires Infinite BASIC) ~ 
~ Complete printer pagination controls - auto headers, footers, page numbers. Packed decimal arithmetic - s 
~ 127 digit accuracy +, - , • , /. Binary search of sorted and unsorted arrays. Hash codes. S 
5 m 
t;; COMPROC $19.95 (Mod 1- Disk only) ~ 
~ Command Processor. Auto your disk to perform any sequence of Instructions that you can give from the ~ 
1 keyboard. DIR, FREE, pause, wait for user Input, BASIC, No. of FILES and MEM SIZE, RUN program, ~ 
~ respond to Input statements, BREAK, return to DOS, etc. Includes lowercase driver software, debounce g 
g and screenprlnt! ~ 

8 GSF $24.95 Mod I, $50.00 Mod II (Mod I Tape or Disk- Specify Memory Size) ~ 
~ Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! Machine ~ 
: language - fast and powerful! Multi-key multi-variable and multi-key character string. Zero and move ~ 
~ arrays. Mod II includes USA PEEKS and POKES. Includes sample programs. ;;: 
E 0 
~ DSM $75.00 Mod I, $150.00 Mod II. (Mod I Min 32K 2·drlve system. Mod 1164K 1-drive) ~ 
~ Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establish ~ 
~ sort specification In simple BASIC command File. Execute from DOS. Only operator action to sort is to ~ 
::1 change diskettes when requested! Handles multiple diskette flies ! Super fast sort times - improved ~ 
§ disk 110 times make this the fastest Disk Sort/Merge available on Mod I or Mod II. ~ 
~ ~ 
~ UTILITY PACKAGE $150.00 (Mod 1164K) ~ 
u Important enhancements to the Mod II. The file recovery capabilities alone will pay for the package In even ~ 
~ one application! Fully documented In 124 page manual! XHIT, XGAT, XCOPY and SUPERZAP are used to ~ 
<I) reconstruct or recover data from bad diskettes! XCOPY provides multi-file copies, 'wild-card' mask select, ~ 
~ o absolute sector mode and other features. SUPERZAP allows examine/change any sector on diskette ~ 
~ including track-0, and absolute disk backup/copy with 110 recovery. DCS builds consolidated directories ~ 
~ from multiple diskettes Into a single display or listing sorted by disk name or file name plus more. Change .. 
~~:1 Disk ID with DISKID. XCREATE preallocates flies and sets 'LOF' to end to speed disk accesses. DEBUGII 1 

~ : adds single step, trace, subroutine calling, program looping, dynamic disassembly and more!! o 
3 m e BASIC CROSS REFERENCE UTILITY $50.00 (Mod 1164K) ~ 
~ SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All ' options available for line ~ 
~ numbers and variables. Load from BASIC - Call with 'CTRL'R. Output to screen or printer! 1 
~ ~ 

~ DEVELOPMENT PACKAGE $125.00 (Mod 1164K) ~ 
~ Includes RACET machine language SUPEAZAP, Apparat Disassembler, and Model It interface to the ~ 
§ Microsoft 'Editor Assembler Plus' software package Including uploading services and patches for Disk 110. ~ 
§ Purchase price includes complete copy of Editor Assembler+ and documentation for Mod I. Assemble ~ 
9 directly into memory, MACRO facility, save all or portions of source to disk, dynamic debug facility ~ 
~ (ZBUG), extended editor commands. ,..... ., E=. RACET cOMPUTEs _....:::j ~ 
I CMEC&. WIIA. • / C. CID .. ruiiCIIASl-1 "TRS80osOIOQOS!f1te U-•"' E ""3 0 

<I) Circle reader request for free 24-page catalog ,_ ....... _ m . ,uHell ,_., eor,.,.,.., 112 .._. cn.CAtHM ':!l 
li: DEALER INQUIRIES INVITED 
5l RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS- RACET UTILITIES- RACET computes - RACET SORTS - RACET UTILITIES - RACET computes -
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HARDWARE 

Sound Strange? Not so. 
See how this hardware mod can put your old 4K memory chips to use. 

Mem Size • • 

W. R. Stanley N4TF 
Rt. 13, 204 Avery Lane 
LaGrange, GA 30240 

When you Installed a set of 
16K memory chips In your 

computer, what did you do with 
the 4K set that came out? 

Do you find occasions when 
that cure-all-memory-problem 
16K set Is not quite enough to 
contain that long program 
you're working on, along with an 
assembly language monitor and 
a couple of utility programs? 

Let's put that extra 4K mem
ory set to good use. Don't worry, 
no internal changes to the key
board unit are necessary. 

Background 

Correct operation of any ex
ternal circuit connected to the 
keyboard will depend upon ap
propriate address selection, 
your use of the data bus and the 
control signal you employ In an 
exact sequence. For exampltt, 
an external memory cell loca
tion must be addressed to the 
exclusion of all other cell loca
tions in that memory, If it Is ·to 

share In data transfers to and 
from the keyboard. 

The parallel eight-bit data bus 
at the keyboard connector is an 
extension of the data bus routed 
inside the keyboard to several 
discrete memory blocks (ROM, 
RAM, video memory, and the 
keyboard Itself). The external 
memory circuit to be added to 
the computer must be brought 
onto the data bus only when 
data are to be written to or read 
from that memory block. 

Address and control signals 
from the keyboard Insure that 
this external memory block Is 
enabled only when called upon 
by the CPU. At all other times 
the external memory block must 
appear transparent (non-exis
tent) to the main computer. 

The 4K dynamic chip as used 
In the TRS-80 Is packaged In the 
standard 16-pin DIP package. 
One pin serves as the data Input 
point, while a second one is 
used for data bit output. 

Three pins are used for power 
Inputs ( + 12, + 5, -5 V). An ad
ditional pin Is grounded for sig
nal and power path returns. One 
further pin is used for a Chip Se
lect control signal to activate 
the memory chip for a read or 
write operation. 

Still another pin receives a 
control signal telling the chip 
whether the current operation Is 
a read or a write. 

So far, eight of the 16 pins 
have been accounted for, leaving 
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• 20K! 

eight more. Yet we must apply 
12 bits of addressing Informa
tion to the chip designating the 
exact memory cell locations to 
be affected by the chosen oper
ation. 

Why 12? 
Consider the number of ad

dress line bits necessary to ad
dress each of the 4096 memory 
cell locations on the chip (from 
0000 to OFFF hex). Two raised to 
the 12th power equals 4096. 

The Memory allatrlx 

The 16-pln memory chip ad
dresses Its memory as a matrix, 
In rows and columns. Picture a 
grid of 64 horizontal wires over
laid by 64 vertical wires (64 x 64 
= 4096). Any Intersecting point 
In the grid can be located by 
specifying the row number and 
column number. 

The memory chip Is addressed 
by applying data that desig
nates the row number of the de
sired memory bit lpcatlon, latch
Ing that row address Into the 
chip logic .and control circuits, 
and then latching the column 
address presented a short time 
later. This address method 
(called multiplexing) can ad
dress any location on the 4K 
chip using only six address pins 
Instead of 12. 

Two additional pins on the 
chip are used for signal Inputs 
to tell the chip's Internal circuits 

whether a row-address group or 
a column-address group is be· 
lng entered. All 16 pins are now 
accounted for. 

Consider one more function. 
The value of a given data bit 
stored at a particular address on 
the dynamic memory chip is rep· 
resented by the charge level 
(high or low) of a capacitor at 
that memory matrix location. 

As you know, the level of 
charge on a practical capacitor 
changes over time. This charge 
must be restored periodically at 
each capacitor cell location. 
This is known as the refresh op
eration. In the TRS-80, the Z-80 
CPU performs refresh opera
tions at the same time It de
codes a machine instruction. A 
special register on the CPU chip 
keeps track of the row address 
groups and insures that all 
memory matrix row addresses 
are accessed In the proper 
order. Regardless of the amount 
of dynamic memory on line, all 
cells will be refreshed approxi
mately 500 times per second. 

Block Diagram 

Fig. 1 is a block diagram of a 
4K dynamic memory card that 
can be directly connected to the 
keyboard. Its address decoder is 
the principal circuit that deter· 
mines when external memory Is 
brought on line. 

Since all locations In a 4K 



memory block can be addressed 
using 12 address lines (A.·A,), 

and an additional four address 
line bits (A,2·A,.) are available, 
those four bits can be used to ar

bitrarily assign an address 
block location to the external 
memory board. 

The logical place to locate the 
additional memory block is In 
the range of 8000-8FFF hex. This 

places the external memory im· 
mediately above the internal 
16K block, whose highest ad· 
dress Is 7FFF hex, without leav· 
lng a gap. 

The address decoder con· 
stantiy monitors the four high· 
est-order address line bits. It 
outputs an enabling signal only 
when the computer address bus 
contains addresses In the 8xxx 
hex range (when A,. Is high, and 
Au through A,. are low). 

If the address decoder circuit 
senses any other combination 
of signals on the address bus, it 
disconnects the remainder of 
the memory board circuits. 

The address multiplexer (Fig. 
1) performs as an electronic six· 
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Fig. 1. Block Disgrsm of the 4K Dynamic Memory Bosrd 

pole double-throw switch. In one 
position of the switch, address 

lines A.·A. connect to the mem
ory chips. In the other position, 

NOW AVAILABLE 
FROM THE AUTHOR OF 

lines A.·A., are routed to the 
chips. The MUX (Multiplexer) 
signal, which Is the output of a 
flip-flop in the keyboard, deter· 

RADEX-10* 

mines the electrical position of 
the double-throw switch. 

The MUX signal has a prede
termined phase relationship to 

the W (Row Address Strobe 
Not) and ~ (Column Address 
Strobe Not) signals also gener· 
a ted Inside the keyboard. When 
them signal is present, either 
during the early part of a mem· 
ory read or write cycle, or during 
a refresh operation, the phase of 
the MUX signal is such that the 

address multiplexer outputs the 
low-order address group (Ao·A.) 
to the memory chips. 

When the ~ signal is pres· 
ent, the MUX signal phase is re
versed, and the multiplexer out· 
puts the high-order address 

group (A.·A,) to the chips. 
Note that the W signal is 

applied through a buffer to 
memory. Buffering this signal 
causes the keyboard circuit that 
provides that signal to see only 
one additional load rather than 
eight more. 

Note also that the~ signal 
Is applied through a three-state 
buffer. This buffer is operational 

ALL THE MODULES YOU HAVE BEEN WAITING FOR AND MORE 
"THE UNIVERSAL DATABASE MANAGER (UDBM)" 

CUSTOM APPLICATION SOFTWARE announces the first complete database management system for the TAS-80' Radio Shack 
computer. The UDBM is complete with operators manual and Is sold only under ~cense agreement with the author, Ronald L. 
Lucia. The add on modules are available only to those persons who have a authorized (not bootleg) copy of RADEX-10, or the 
UDBM and NEWDOS by APPARAT. 

THE UNIVERSAL DATABASE MANAGER 

MENU 
1. CREATE A DATABASE 
2. MAINTAIN A DATABASE 
3. CREATE A REPORT 
4. RUN A REPORT 
5. PAINT FILE PARAMETERS (1·5) 
e. CREATE OR RUN SORT REPORTS 
7. SORT DATABASE 
8. RESTRUCTURE DATABASE 
t . INDEX KEYS (aoon available) 

10. INVOKE AUTO COPY 
11. END PROGRAM 

MODELl 

SH.ts 
SH.ts 
SH.ts 
SH.t5 
SH.t5 

MODEL II 

$149.95 
$149.15 

aoon/avait.ble 
aoon/avallable 
aoon/avallable 

1-1. The UNIVERSAL DATABASE MANAGER (U08M) and its four edd on modules are compatible w~h any file created w~h RAOEX·IO. 
I. The SORT REPORT MODULE gives you the 8biity to create reports which sort the records of any RAOEll-10 or UoeM file by eny KEY and any sue KEY and pront 
them on the report. 
7. The IORT OATAeAN MOOULa gives you the -ty to Iori the recorda of any RADEll· tO or UOIIM Ale end wrHe those recorda onto a ,_ file or append lhoH 
recorda to an exiltlng lie wftll the Hme file ltructure ao the ooutce lie. (Bolh the IOIIIT RIPORT and IOAT DATUAM modules.- the 481< INI'INtTE aASIC mac:lline 
tanguege Iori ol RACIT COWUTII.) 
I . The ~UCTUM OATA8AIE MODULE gives you the abilty to reed the recorda of any RADEX·IO or IJOelt1 file and then wnte IlioN recorda onto another file 
with a clfletent lie llructure. thua allowing you to ADO, DE~. or CHANGE FIELDS of a data- Ale without tlavong to re·key· tn the data. 

C.A.S. 
P.O. BOX 1111 

PLACENTIA, CA 12170 
(714) ... 74n 

'TRS·80 io a trlldemart< of the Tandy Corpotltion 

HARNESSED TECHNOLOGIES 
20 HAARLEM AVENUE 

WHrTE PLAINS, NY 10803 
(814) 948·2001 

..... u 

TANSTAAFLCUSTOM SOFnNARE 
7138 BEUT A AVE. 

ROHNERT PARK, CA 94128 
(707) eM-1141 

' RADEX· 10 11 a trltdamarl< ot the lmernational Jewelry Guild Inc. Caifornia residentl add 6% aales tax. 
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The solution to your 
hardware dilemma: 

• 

, ....... ,. .... Ill .. ....., .. 
TIIS-10" potljlllotall - 011 - spo ... 1 lol llb ___ JMOWI -

lifT '"' s • bonar ciMcl Tllo utn r 
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Fig. 2. Schematic Diagram of the 4K Dynamic Memory Board 

only when the address decoder 
senses addresses in the 8xxx 
hex range. The ~ signal is 
therefore applied to the external 
memory chips only when those 
chips are written to or read from. 

Two additional control slg· 
nals from the keyboard con· 
nector tell the external memory 
whether it is being written to or 
read from. These signals are, re
spectively, WR (Write Not) and 
Ari (Read Not). 

Note that these signals areal· 

so combined with the address 
decoder output so that the mem· 
ory chips are not placed in the 
read or write condition unless 
the proper address range Is on 
the computer address bus. 

The CS (Chip Select Not) slg· 
nal Is present when the Ari slg· 
nal and the proper address de
coder output appear in the same 
time frame. 

Conatructlon 

The schematic diagram of the 

4K memory board is shown in 
Fig. 2. The layout is not critical; 
however, I suggest that you 
spend a little time trying differ· 
ent component arrangements 
before you start wiring. 

I constructed my circuit on a 
Radio Shack Cat. ~76-152 Plug· 
In Breadboard. This card pro
vides ample room for construe· 
lion of the memory circuit. It al· 
so has 44 pins on its board edge, 
which means that Its pin num· 
ber assignments can be directly 

118 • 80 Mlcrocomputing, Novembflr 1980 



e ORDER NOW TOLL FREE 1 (800) 345-8102 • IN PENNSYLVANIA (215) 461-5300 e 

HARD DISK 
for T R S-80 Model II 

S5995 
10 m eg. 5 fi xed 5 removable 

esALEe 
DISK HEAD 
CLEANERS 

5·1/4" $12.95 
reg. $14.95 

8" 3M CLEANER 
$24.95 reg. $30.00 

~VPERBRAIN ·.· ~ 
64K $2995.Q() 
cotnp t t•· w If• 

'• 1 4 11• \ Jo. lht wt'\ • t • \ ltH .. 

·--------· .---* evAOATACo.ipcwl. •• 

TRS-80 . 
64K MODEL II 

$3495.00 

MociPI II Ortvc~ ~ M ss ~!.!.!..._ ! • l , r , • , • ". ~ I • It 

• •,' , • r • , : 1 , ~ r, 1 

N fW LOW PRICE .t.i'iiiiiiii-~--~-:, 
~i. • 1 t : i • , , ' •.1 \.. ' • ' l( ()I) 

SOflWARE ~ ~ 

·4·K·L·II·T·RS·-80----·5- 76 • . 7. 0 r.--~~~~--ft Med.ui/Oenul Pet~t Aoax•Htng 
Word Proc .... fliiiMoglc Wondl 
Goneu l lodte< $ 149.116 
PIY'OII 011.116 
OltA Baw 

UpPtr /Lowtr C.st Modi fiatlon 

Compnhens l ~t 0 119"0it ics 
CP/M 
Now DOS • 40TK 
-DOS/80 

- 149.116 
Tope 
$19.95 
34.95 

$ 1500 
300 249 
IIIII 

21111 
Disk 

$24.95 
34.95 

$175.00 
100.00 
145.00 

Softwan OocumetHitlon Anila~e e CA LL FOR PRtCES 

~e:2~211 7::~ I I Off' I OK hponsM>n ln t..-11<» 278.10 •1 
161< hponsM>n l nttrfoc. 4J77~ .. 11o

0 
I M • I 

32K Exoanslon lntetfaoe ~ 

Tolephone Modom 179.95 I ANY ITEM OVEA 1110.00 I 
Emullta< CRT by l ntortoc 895.00 

~~~~S.::~... fra<n :~~:: , ..... . 1 ........ ~ 
e VISIT OUR NEW WAREHOUSE SHOWROOM AND REPAIR CENTER e 
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Announcing the most important utility ever 
introduced for the TRS-80* Modell and Model It-

ENHBAS™ 
ENHBAS is an Enhanced Basic extension module, 
which loads at the top of BASIC, adding many com
mands and background tasks-
DOver 30 new commands added to your BASIC: 

eSORT -Multi-keying, multi-tagging array sort. Sorts thou· 
sands of items in mere seconds, all with one command! 

•JNAME Sexp- Use line labels alonq with line numbers in 
branching statements, as in assembly language, using the 
ENHBAS commands GTO and CSUB (special GOTO 
and GOSUB). For exa:nple: 

10 GTO " ENTER A LINE" 
20 REM LINE 10 IS THE SAME AS 'GOTO 30' 
30 JNAME "ENTER A LINE" : INPUT A$ 

How many times have you wanted to use variables to refer· 
ence line numbers? Now you can! GTO and CSUB allow 
variable expressions as operands, such as: GTO X +40 or 
CSUB (Y*10)+30. 

•WHILE I WEND-New, structured programming loop 
construct. Makes for more logical program flow. 

eEXEC I EVAL-Two new, extremely powerful functions! 
EVAl evaluates an algebraic expression in string form: 
A$ = HX + 2H : V = EVAL A$ would result in Y being set 
equal to the algebraic expression X + 2. With EVAL, you 
can manipulate complex functions in string form, and then 
execute them. 
EXEC executes a string expression as if it were a BASIC 
program line! For example: 
A$ = "PRINT X" : X = 4 : EXEC AS would result in a 4 
printed on the screen (that is, execution of the BASIC 
statement "PRINT X"). With EXEC, your computer can 
write its own programs and execute them! 

eCAll- Pass control to machine language sub-routines at 
any address, passing parameters both ways. 

eCLM I PAGE-Set up automatic page roll-over and other 
line printer functions from BASIC. 

•AU th~se and many mor~! 

Din addition to the above commands, Model I 
ENHBAS contains vector araphics and drawing 
commands. Model II ENHBAS has many func
tions suited to business programming-ISAM file 
handling commands, RS-232 access, and many 
more; along with several Model I BASIC com
mands left out of Model II (PEEK, POKE, etc.). 

OENHBAS includes many background utilities: 
eUNr-select cursor •Short~ntry commands 
eK-v click (Shi/t-lett~r) 
•2-ton~ bftp on ~rror •Real Control keys 
•Automatic lower-co•~ e()n~l~tt~ commands 
•Automatic d~bounc~ •Formatted USTing 

ENHBAS is available for : 
16K Modeii- Level-11 Tape .. . . . . . . ... .. . . .. ...... $39.95 
32K Modell Disk . . . ....... . . .. . .. . . . . . .. ....... $39.95 
32K Model II . . . . .. . .............. . .. . . .. ....... $99.95 

OtMr softwor~: 

CSG PILOT - Disk-based, high level language. Fast! 
32K Modell Disk . . . . ... . .... .. ............... . $59.95 

Z-EMULATOR-Executes assembly language program lines 
16K Modei i- Level-11 Tape I 32K Model fDisk . . . $29.95 

ENHCOMP- Integer subset BASIC compiler. Full graphics and 
unlimited length variables. Written in machine-language- fast! 

32K Model I Disk . . . . . . . .... . ............. . . . . . $24.95 
ABBREV-Level-1 abbreviations in Levei-IVDiak BASIC. 

16K Modeii- Level-11 Tape I 16K Modell Disk ... $24.95 

•TJtS-al) 11 • rog~~l•rod trademark ol Radio ShAck. a TM\dy Co. 

The Comsoft Group 
6008 N.Keystone Ave .. ~t. 80, Indianapolis, IN 46220 

(317) 257-3227 ... ~5 
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L[]l:1PlJTEA 
PIRATES 

llRTfl 
&THIEVE 
RPIE HEPIE ••• 
Don ' t let computer pirates: DIVINE your DATA 

FILCHE your FILES 
PERUSE your PR~ 

Protect them all with CRYPTEXT, tbe bardware 
encryption module tbat brin~s ultra-bi~h level 
security to tbe small computer user . Once 
encrypted , your files can be stored or trans
mitted in strictest privacy . A sin~le CRYPTEXT 
unit will differentially control the medical, 
legal or financial records, mailing lists , and 
design data for an entire firm . 
Breaki n ~ CRYPTEXT encrypted data is like un
s c rambl lng an egg . We don ' t say its impossible 
but ~e ha ve 3 oz . of fine ~old wai ting for tbe 
f 1rs t pe rson who succeeds in breaking our test 
message . 
SECl RITY SYSTEWS FOR USE WITH : 

TRS-80 APPLE II SUPERBRAIN NORTHSTAR 

110 . ...... 

::::o.t\.":e. •• , ... , ... _ 
I F YOU LI KED SANTA PARAVI A , ia;,;#!:!ej 

ENJOY ED GALACT IC EMPIRE, 
vou· L L JUST LO VE PROJECT OMEGA 



correlated with those of the key· 
board connector, and still have 
four uncommitted pins available 
for connecting the card to an ex· 
ternal power supply. 

The mating connector Is also 
available at Radio Shack. The 
proper mating connector for the 
keyboard is an AMP PIN 88103-1 
or Its equivalent. You can get a 
40-pin connector with 0.1·1nch 
contact spacing at Priority One 
Electronics. Consult the adver· 
tisements in this and other peri· 
odicals for alternate sources. 

Note that the pin number as· 
signments on the keyboard con· 
nector do not necessarily agree 
with the order indicated on your 
mating 40-pin connector. With 
the keyboard in front of you, pin 
1 will be on the top of the circuit 
board at the connector end 
farthest removed from the RE· 
SET button. The odd-numbered 
pins progress in ascending 
order to the left, with pin 39 on 
the top left edge. All even·num· 
bered pins are on the underside 
of the keyboard connector, with 
pin 2 directly underneath pin 1. 

Pin 40 is closest to the RESET 
button. 

Be sure to label the connector 
that plugs into the keyboard so 
that its position is correct be
fore Insertion. Use dots of fin· 
gernall polish or some other 
marking medium to Indicate 
proper orientation between the 
memory card and Its mating 

for all ICs. They are good insur· 
ance against heat and static 
damage for the memory chips. 
They make troubleshooting and 
replacing components much 
easier. Incidentally, either sol· 
der or wire-wrap techniques can 
be used. The more ambitious 
constructor might consider fab
ricating a printed-circuit board. 

·'Note that the pin number 
assignments on the keyboard 
connector do not necessarily 
agree with the order indicated 

on your mating 40-pin connector." 

connector. If either cable con· 
nectlon Is reversed, you might 
damage your system. 

You can use either ribbon ca· 
ble or individual stranded wires 
to join the two connectors. I sug· 
gest a maximum length of one 
foot for either type. 

I urge you to employ sockets 

Make all necessary power 
and ground connections to all 
chip sockets. Next, connect all 
Indicated like-numbered pins in 
parallel on the eight memory IC 
sockets. Make all connections 
between the memory chip sock· 
ets and the remainder of the 
components on the board. 

Following this, wire the ad· 
dress decoder and logic clr· 
cults. The last area to be wired Is 
between the card edge pins and 
the appropriate ICs. 

Work slowly, and take a break 
now and then. Double-check 
your wiring. Unless printed·cir· 
cult techniques are used, you 
will end up with several layers of 
wires placed on top of each 
other. It becomes difficult to 
find and correct a wiring error 
that is buried. 

If you arrange the memory 
sockets in parallel rows on the 
card, cross-connect the power 
buses between adjacent chips If 
possible. This method will lower 
the impedances of the power 
distribution leads. 

Power supply pins should be 
bypassed, especially around 
memory ICs. A 0.1-uF disk ca· 
pacitor bypassing the + 12-V 
supply pin at every other chip 
and a 0.1-uF disk at the + 5-V pin 
on alternate memory chip sock· 
ets are recommended. 

A 0.01-uF disk located at the 
- 5-V supply pin on every other 

!!ANTS!!! A ITIIU.ATWG ACTION~ $1495 CONTINUOUSFORMSFORYOURCOMPUTER TwoCIOIDf'I6Mof .... ......... 0,...... ........ ~· _,_ ............. ,- .. -.. .--.- ·-· 
:."'-:.:-"" "":::."...·.=-:-,!, .... -
~ .. ~, ,..- ...... ·-·- .. __ .... _.....,_,._, 3--· ...._ ___ .. ____ . __ 
IIASY TO PlAY, CMAI.LIIOQ- TO 

SELF PROGRAMMERS: 

1
.. , extensive stock line to choose from 

1~ .. : 11---:;d~· ~~~ ~~~~si~~~Et:s~t your format 

:1 ~= I :1 _ !: : SOFTWARE HOUSES: 
:!#@!!! I! I q g !: 1!~ complete forms support for your 
:il ! i71!i!!j! j I I I I=Ji: :J users 

~ I'~ I 2 I I I I -~~~~ ~~ ~ ,_ ~~~~:~~~ 
•: ~ :• • E S R C · : , :· ·~==:l E VI E BUREAUS/CPA's: 
:\ j: 1- • quantity discounts 

Please tell us your business 
application and the program 
you are using. We will 
promptly send you the 
forms that will beSt accomo
date your needs. 

.....6 

~Checks 
~To-Go 
8384 Hercules St. 
La Mesa, CA 92041 
(714) 460-4975 

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

dly. -

hMdwoN (-pmc--_,--lype~)----------------- -

--- - -----------
oollware (p/r, alp) 

I 
I 
I 
I 
I 
I 
I 

-·• fair, lnv) -- I 
0 pmgniiiii!Wr 0 dealer 0 CPNoen.U buruu J 
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used. Many parts suppliers 

stock the equivalent of the 7905, 
listing It u the LM320K-5. 

(A ~V zener diode, bypass ca

pacitor and series dropping re
sistor can be und in lieu of the 
7905 (or equivalent), and you 
would find that the total cost Is 
about the same. However, this 

zener regulator does not provide 

the thermal and overload cur
rent protection of the regulator 

package.) 

Mount the 7812 and 7805 on 
separate small heat sinks, or at
tach suitable radiators to them. 
Both of these chips get rather 
warm. The 7905 does not require 

heat-sinking because its load 

current is much lower. 

11K Memory Board 

You can modify the 4K mem
ory board making it plug com
patible to that new set of 16K 
chips. You need change only the 
address decoder and address 

multiplexer circuits to operate 
the added 18K set In the address 
range from 8xxx to Bxxx hex 
(Fig. 3). 

Compare the schematics In 

Figs. 2 and 3. Seven address 
linea are connected to the 16K 
chips. (Only six lines went to the 
4K set). This means that a total 

of 14 addressing bits are applied 
to the 18K chips, In two groups 
of seven. 

The row and column matrix in 

the 18K chip Is a 128 by 128 grid; 

therefore, seven bits par multi· 
p1ex8d group are neceaaary. 

Adding one address bit per 
group means that two addition· 

al address linea must be added 
to the multiplexer. This is shown 
In Fig. 3. 

Recall that all 16 pins on the 

4K chip are used. What else has 

to be changed when the seventh 
address line is added to the 18K 
chip? 

Is accessed only when A,. Ia 
high, and A,1 through A,. are 
low. This represents an address 

within the 8xxx hex range. The 

18K board is addressed in the 
8xxx-Bxxx hex range. This par

ticular range of addresses is 

present any time A,1 is high and 
A,. Ia low. 

The address decoder on the 
18K board, therefore, has to 

monitor only two address lines, 

rather than four. 

''Recall that all 16 
pins of the 4K chip are used. 

What else has to be 
changed when the seventh address line 

is added to the 16K chip?' · 

The 4K chip has a CS pin 

which enables the chip. Note 

that the 18K chip has no such 

pin designation. The manufac
turer designed the 18K chip so 

that It is fully functional when 

the m. ~ and addressing 
signals are present at the cor· 
rect times. 

Look at the address decoder 

circuits on the two schematics. 
The decoder for the 18K memory 

circuit Is simpler, because It re
sponds to a wider range of ad

dresses than the one for the 4K 

board. 
Remember that the 4K board 

When you substitute that set 
of 16K chips in the keyboard for 
the original 4K set, you have to 

reconfigure several jumpers. 
You are actually rearranging the 
address decoder output to re
spond to a wider range of dy
namic memory addresses. You 

also change the es signal line 
going to the 4K set to an addi· 

tional multiplexed address line 

going to the 18K set. 

It makes sense now, doesn't 
It? 

Cloelng Commellta 

Well, there you have lt. I have 

tried to present enough back· 
ground Information to enable 

you to substitute parts or rear
range logic and control circuits. 

There is always room for im
provement on someone's Ideas 
or techniques, and this con
struction article is no exception. 

You will find many instances 

when the external memory Is un
necessary. Instead of wearing 

out the keyboard connector 

merely turn off the power sup

plies feeding the board. 

One word of caution In this 
area: If you initialize the comput
er with the external memory en· 
ergized and, later, remove power 

to the external circuit, the com

puter will, In some instances, 
use the external memory as if It 
were still available. The result is 

Incorrect operation and/or lost 

data. 

A good way of reserving a 
biock of upper memory for ma
chln•language programs is to 

power on while the external 
memory Is still off. After the 

computer is Initialized, turn on 
the external memory power sup

plies. 

The computer won't find the 
added memory, unless It gets 
trapped In a loop that asks you 
the MEMORY SIZE question 

(level II). 
If you have any questions, I'll 

be happy to respond but Include 

a SASE .• 

WHAT IS "THE PATCH"? 
We asked ounelv~; WHY ohould our 

romputer be as bland as · rverybocly eloe's? 
Why not unlod< tbe unuoed and wasted abili
ties available w ithin each and evtry TRS-80 
Modt-1 1 . 1bete abiUtin allow the cllsplay to 
be dreued up and the computer to be dfrc
ttvety euler to use. 

Now we have cleYeloped the means f~ let· 
tiDa the most from our CIOIIIJIUlen and we 
bow you need it too. With 1'HE PATCH", 
a new ap ol simplicity and C!DIIvenience has 
anived. You don't want to be left out. 10 
don't kid yourwlf, you ..-eel the ~ 
mft'ltl which '"THE PATCH" ~rovides. 

• ~ you .. .,.board bounce. 
Sonw oay, "I have a ooltware fill for 

tbatl" 
• ~ your display stil bave that lt&Dd

ard, dull, underline runor? 
Some bn1, '"We have a prc~~nm which 

wiD live you a Blod< cuno<, and It evm 
bllnb!l" 

• ~ your Dualcase prillter make you 
look foolish w...... you tell It to priDt lower
cue becauae you coald only see UPPEJI.cue 
011 the dloplay? 

I • .. "• . ' 
. .. ' .··' 

Molt cry, '"We have a kit you c:aa ill
stall ... and a prc~~nm to run ltl!l" 

• Don't you have better u~n for prott!ded 
memory than to waste It on pm ... ms which 
are TOTALLY UNNECESSARY? 

You sob, "I need all thole advama1es but 
they are juot too much trouble to have all at 
OIICf' so I'll make do with what I have. 

FORGET ALL THAT . . • make your 
lif~ eu;,r 

What we are tryin1 to tell you is: 
l. You CAN have JC.,.boud debounce if 

) 'OU need it! 
2. You CAN have Blodo: cunor with NO 

distnctin1 blinkin1l 
3. You CAN have FULL TIME Dualcase 

dilplay! 
4 . You CAN have typo-writer style kry

boud opentionl 
S. You CAN have faster c:auette data 

filet, up to four and on ... haK timeo 
faster! 

8. You CAN have even more features as 
we make tlwm available. 

All this from THE lNST ANT you power 
up your c:omputer, wttboat maldn1 your 
other p.......,.. un ... ble because some un
neceuary driver propsm Is ealin1 that mem
ory. 

" THE PATCH" is not a ROM. ' "THE 
PATCH" is not a PROM. "THE PATCH" 
is a mic.,.,.._.sor which modifies the 
Le-vel D ROM to repair cbantrt made 
by TANDY when they desiped your compu
ter. This .ta....,·the-art technolou mam 
these cbaqes poosible w~t usin1 ANY 
ol your coonputer's -mory. That --..s, 
IIDY PIO!Enm you ...., on your computer 
now, wiD still "'""" after you iaotall '"THE 
PATCH", IDdactiD1 word prGCniOft. 

''THE PATCH" fits f'alily into the Le-vel 
IJ ROM IOC.kets imide your romputer, no 
ca.bleo or swltcheo to Install. 

Sound too aood to be tnse?? Call us. TeU 
us your innermoot f .. n . l...d us answer your 
questions. Do not c:Mat younelf out of uslq 
AU. ol your -..oater's abllitin ALL Ol 
the time. 
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SAVE! 
SAVE! 

' 

SAVE! 
WITH DSC'S 10Dia CLUB 

YOU CAN ~UY HARDWARE, SOFTWARE, AND SUPPLIES 
AT 10% ABOVE WHOLESALE* 

e EXAMPLES 
Superbrain 64K 
NEC 5510 
Centronics 730·1 
40 TK Disk Drives lTRS-80 Comp.) 
77 TK Disk Drives lTRS-80 Comp.l 
Star Modem 
5-1/4" Diskettes (Box of 101 
Magic Wand · WP Software 
16 K Memory Kits 

$2500.00 
2500.00 

616.00 
310.00 
475.00 
140.00 
24.00 

250.00 
42.00 

JOIN NOW: $15.00 ANNUAL MEMBERSHIP FEE 
ENTITLE~ YOU TO THE FOLLOWING: 

- All Equipment C..rries Manufacturers W<uranty 
And Will Be Serviced By Their Manufacturer Or 
Their Representative 

• MINIMUM ORDER - $100.00 
PERCENTAGE MAY VARY SLIGHTLY 

SuPPLY Co. 

• $10 Credit Toward 1st Purchase 
• Catalog of Products 
• Hotline for Orders & Inquires 
• Membership Number to Speed Delivery 

e TERMS - Prepayment -Cash, Certif ied Check, M.O. 
Master Charge & Visa Add 4% Handling 
Shipments FOB Phila., PA 

••••••••••••••••••••••••••••••••••• 
• DISK SUPPLY CO. 641 W. ST. ANDREWS MEDIA, PA 19063 • • • 
• I WANT TO JOIN NOW. • 
• PLEASE SEND MEMBERSHIP PACKAGE. • • NAME ________________________________ : 

SIGNATURE---------------------------- • 
STREET · • 

CITY STATE--- ZIP---- : 

ENCLOSED IS MY OCHECK 0 MONEY ORDER : 

CHARGE 0 MC 0VISA • 
ACCT. NO. : 
EXPIRATION DATE : 

•••••••••••••••••••••••••••••••••• 
641 W. ST. ANDREWS MEDIA, PA 19063 e PHONE 216-461·5437 • Z • 

• , 
124 • 80 Microcomputing, No'lftmber 1980 



Put BASIC in the 
-

, -· ---- '"' - -,.. . ___ ___________,. 

••••• ••••• ••••• ••••• 
The TRS-80 Pocket Computer made by Sharp, Inc. has a liquid crystal display that shows 
24 characters of en 80-cherecter line. 

TRI-80 Pocket Computer 
Tandy Radio Shack 
Ft. Worth, TX 
S249 
C81ntte Interface $49.00 

Ken Knecht 
1340 W. 3rd Street 11130 
Yuma, AZ 85364 

I was one of the first to buy the HP-35. the 
MITS Altair, the TRs-80, etc., so naturally 

here I am with an early TRS-80 Pocket Com
puter. 

The computer can be operated as a cal
culator or programmed in BASIC. 

Its manual doesn't give much technical 
information, and though It's rather slow, it's 
fast enough to be a useful little computer. 
Incidentally, It's battery powered by mer
cury cells. No charger. Tandy claims 300 
hours on a set of batteries. 

Variables for Storage 

In addition to standard calculations, you 
can use variables for storage. This means 
you don't have to remember what memory 
number you stashed something in. You 
have about 200 memories available. As an 
example, you can enter 

A : 5, 8 : 6, A •5•7AB +SIN(~45t< ENTER> 

The answer is 1055.707107. Incidentally, 
you enter that formula from the keyboard 
and type SIN, COS, etc. 

You don't have labeled ~eys for most of 
the functions as on a regular calculator. lt is 
also possible to recall the formula and 
make a change in It, either before or after 
you get an answer. Its editor is primitive, but 
allows you to Insert or delete. 

Trig functions work in degrees, radians or 
grads. Just type the mode you want. 
Degrees can be in decimal or degrees, min
utes and seconds. 

One small problem, I noted, was that a 
radical sign Is used for square root but the 
computer does not recognize a leading 
digit. For example, 3Ve will not give you the 
cube root of 8. You must Instead use 8f(1/3). 
This gives the correct result. 

The computer uses floating point from 
E-99 to E99. It displays 10 digits plus the ex
ponent. The liquid crystal display shows 24 
characters, but the line can be 80 charac
ters long (including the <ENTER> at the end 
of the line). You can view any part of a line 
over 24 characters long at the touch of a 
key. 

The calculator mode allows the four 
arithmetic operations, power calculations, 
trigonometric and Inverse trigonometric 
functions, logarithmic and exponential 
functions, angular conversion (degrees, ra
dians, grads), extraction of the square root, 
SGNO. ABSO, INTO and logical calculations. 

A nice feature Is that 18 of the keys can 
be used to hold functions such as SIN, COS, 
etc., or even a whole small program or a for
mula. You are limited to a total of 48 steps. 
As an example 

A; 1/of(2oFC) 

This would let you input 

F z 3200.C • 001.<SHIFT> A <ENTER> 

The answer Is 2.230155145E.01 . The formula 
uses ten of the 48 steps you have available. 
The : following the A does not take a step. 
Words like SIN, COS, etc., only use one 
step. 

Palm of 
Your 
Hand 

These reserved keys can be used in the 
calculator mode or when running BASIC. 
The machine retains all memory when it is 
turned off so these reserve key definit ions 
are held until you change or delete them. 
Tandy provides two clear plastic overlays 
so you can label your reserved keys. 

The 48 steps of memory are not Included 
in your available RAM, so you don't waste 
any memory If you use this feature. 

Provrammable 

The computer is also programmable in a 
subset of BASIC. The following instructions 
are much like those used In Level II BASIC. 

INPUT 
GOTO 
FOR 
THEN 
CLEAR 
SIN 
INT 

PRINT 
GOSUB 
NEXT 
STOP 
REM 
cos 
SGN 

PRINT USING 
RETURN 
IF 
END 
ATN 
TAN 
ABS 

Here are some added Instructions. 

PAUSE 
RADIAN 
ASN 
LN 
EXP 

BEEP 
GRAD 
ACS 
OMS 

DEGREE 
A READ 
LOG 
DEG 

Some of the commands In the Level 11-
like group are a bit different. In most cases 
they are more flexible than Level II equiva
lents. For example, you can use variables 
with a number of the instructions that do 
not allow this in Levell I. Permitting you to 
GOTO or GOSUB to an expression gives 
you the equivalent of ON ... GOTO and ON 
... GOSUB. See the sample program for 
examples. 

The CLEAR statement clears all data 
memory, but you can't reserve string 
space with it. PAINT USING is rather limit· 
ed. You use • for AND and + for OR in 
logic expressions. 

Here's a quick rundown of the added in
structions. 
PAUSE: Like PRINT but only displays the 
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line for about 1/• of a second. 
BEEP: Causes machine to emit a beep 

sound. 
DEGREE: Forces units of an angle Input or 

result to degrees. Used with trig 
functions. 

RADIAN: See DEGREE. 
GRAD: See DEGREE. 
AREAD: Automatically stores the value of 

an expression that has been dis
played before the program is 
started. 

ASN: Inverse of SIN (ARCSIN). 
ACS: Inverse of COS (ARCCOS). 
LOG: Common log (base 10). 
LN: Natural log (base e). 
OMS: Converts decimal degrees to degrees, 

minutes, seconds. 
DEG: Converts degrees, minutes, seconds 

to decimal degrees. 

Now to the direct commands. These are 
much like Level II BASIC. 

RUN 
CONT 

LIST 
MEM 

NEW 
DEBUG 

DEBUG lets you single step through a 
BASIC program line by line. You can see the 
line and examine the variables at any time. I 
wish the TRS-aO Modell had this command! 
It is extremely useful. 

You may have noticed that there weren't 
any string manipulation instructions in the 

lists. Unfortunately, that's because there 
aren't any. You can use string variables, but 
they will only hold seven characters each. 
However, to a limited extent, you can con
catenate strings. 

You can use arrays, both numerical and 
string, but only with one variable name, A or 
A$. 

Variables· names can consist of only one 
letter, so you have 26 variables. You cannot 
use the same letter for a string and numeri· 
cal variable. Thus when you assign 100 to A, 
if you put " NAME" in A$, you lose the 100 in 
A. Also, A$(2) or A(2) is the same memory 
location as would be used for B or 8$. So 
you are limited to 26 variables whether you 
store In arrays or single letter variables, 
numbers or strings. But all Is not lost, read 
on. 

Array Memories 

However, you may or may not have an· 
other 178 array memories; A(27) or A$(27) to 
A(204) or A$(204). You share these locations 
with the program so the number of these ad· 
ditional array memories depends on the 
program length. You can see how many ar· 
ray memories are available by using the 
MEM command. 

With careful memory management you 
can put a pretty big program with lots of 
data In this little computer. With no pro
gram loaded you have room for 178 mem· 
ories (1424 steps). This does not Include the 

26 variable memories and 48 steps of re
served memory. As an example, with the 
sample program loaded there are 77 mem
ories (621 steps) left. 

The sample program will calculate the 
day of the week for any date between the 
years 1800 and 2000. I don't guarantee its 
accuracy, but it worked for the dates I tried. 
It could be streamlined quite a bit by chang· 
ing the logic of the valid date test routines 
and using multiple statements on a line. 
This Is just a quick BASIC program to Illus
trate the Pocket Computer. 

The computer operates in four modes. 
The modes are switched with a single key 
which steps through them. The present 
mode Is always visible on the display. 

The RUN mode Is used when running a 
BASIC program or when using the machine 
as a calculator. 

The PRO (PROGRAM) mode is used to 
enter, LIST, or edit a BASIC program. 

The RESERVE mode Is used to program 
the reserve keys. 

The final mode, DEF (DEFINE), will take 
some explaining. You can put a group of 
programs into the computer and use a label 
at the beginning of the first line of each pro
gram. Then, you can RUN any of the pro
grams with RUN label. The label is any one 
of the 18 reserved keys. Only one letter In a 
label. Of course you can also use RUN line 
number, but a letter might be easier to re· 
member. 

FASTER THAN A SPEEDING TYPIST ••• 
Is it safe to walk the keyboard of your TRS·80 at night? Do you look for Syntax Errors down every dark subroutine? 

Well, look in your mailbox-It's a bill, it's an ad. it's CLOAD MAN! Faster than keying in hardcopy. more fun than 
an accounts· receivable package, ready to run in a single load ... 

When mild mannered Clyde Cload (star 
cassette tape duplicator at the MOl"fTHL Y 
CLOAD) dons his cape. the evil Typo-Bugs 
cringe in terror. This mighty Man of Iron Oxide 
swoops down on your TRS-80 by First Class Mail 
every month with super. ready·to-load programs 
for your (and your computer's) education and 
enjoym ent. 

Join in the battle against the Finger-Cramps. 
Edit Modes. and Typo-Bugs. Let CLOAD MAN 
come to your computer· s aid by getting a 
subscription to CLOAD MAGAZINE. 

PRICES 

I year subscription .......... .. ....... . . ... S42.00 
6 m onth subscription ......•• •..... . ...... S2J.OO 
Single copies. . . . . . . . . . . . . . . . . . • . . . . . . . . . . S4.50 
Anthology-volume I ... .. .......... .... .... S I 0 .00 
Anthology-volume 2 ....................... S I 5.00 

Tbe Ane Prtnt: 
C>ver.~eas rates slightly hogher-please write for them. 
Bad< issues availal*- asl< for our list.• 
TRS-80 is a trademark ol Tandy Corporation. 
California residents add 6'-' to sirogle copies and anthologies. 
Programs are for lellel II 16K and occasionally fo r 48K disks. 

•24 Level I back issues also available 

Mastercharge/ Vosa Welcome Also Cash f, Gold. 

' Copyright CLOAD MAQAZIME 1960 
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P.O. Box 1267 • Goleta. CA 93017 
(805) 9642761 



La bela 

A few random comments: There Is no ran
dom function in the BASIC. However, the 
manual gives a little formula for non-critical 
requirements. 

You can GOTO or GOSUB to a label. This 
label is one or several characters in quotes 
at the beginning of the line. 

There is no apostrophe on the keyboard. 
The computer shuts Itself off If not used tor 
about seven minutes. The beep tone is 
rather high-pitched-my ears are too tar 
gone to hear it. 

The line numbers run from 1 to 999. Most 
commands can be abbreviated, i.e., P. tor 
PAINT, PA. for PAUSE, I. for INPUT, etc. At 
an error the cursor points to the error posl· 
lion in the line. 

A battery powered cassette Interface 
plugs in to the computer. The interface 
works fine with my old CTA-41 . It should 
work with any similar machine. The inter
face uses the MIC Input jack, not the AUX 
jack. It took me a few tries to discover this 
(read the instructions, dummy!). 

As with Level II BASIC, CLOAD, CLOAD? 
and CSAVE are used. Reserved memory is 
saved separately from the program. You 
must use a file name (up to seven charac
ters) when loading or saving programs or 
data files. 

this feature yet. I think data memory Is pre
served, but the manual doesn't mention 
this. 

In addition you have IN PUn and PAINTII 
to recall and save data files. These Instruc
tions are used much like those In Level II 
BASIC. Note that you won't get an error 
when recalling data if the data Items run out 

10 PAUSE " PICK A DATE BETWEEN" 
20 PAUSE " 1800 AND 2000" 
30 D: 3:1NPVT " MONTH (JAN = 1) ";A 
<10 INPVT "DAY "';8 
50 INPVT "YEAR ";C 
90 IF C> = 2000 PRINT "YEAR TOO GREAr': 

GOT030 
100 IF C<1800 PRINT "YEAR TOO SMALL": 

GOT030 
110 IF 8>31 PRINT " NO SUCH DAY" :GOTO 30 
120 IF ((A =4) +(A =e) + (A all) + (A • 11))•(8>JO) 

THEN 600 
125 IF (A= 2)•(8>29! THEN 600 
130 IF (CI4<>1NT(CI4))•(A = 2)•(8>28) THEN 600 
1<10 IF (C/100 a INT(CI100))•(CI400 a iNT(C/4001)• 

(A • 2)•(8> 28) THEN 600 
150 C·C-1800 
1110 E = INT(C/4) 
170 E • E - INT(C/100)- 1 
175 IF A>2 THEN 180 
176 IF C/4 31NT(CI4) LET E • E - 1 
180 F a C+E 
190 GOSU8 A+ 300 
200 F a F+G+8 
210 D • D+F 
215 D " D- 7:1F D>6 THEN 215 

before the designated memory spaces are 
filled. 

All in all I think the Pocket Computer Is a 
well thought out piece of equipment. If you 
are at all familiar with computers, know the 
BASIC language and have a little Imagina
tion, you can run some fairly elaborate pro
grams with it. • 

220 GOTO D + 1 + 500 
301 G • O:RETURN 
302 G a 31:RETURN 
303 G =59: RETURN 
304 G = 90:RETURN 
305 G • 120:RETURN 
3015 G • 151:RETURN 
307 G • 181:RETURN 
3015 G • 212:RETURN 
309 G • 243:flETURN 
310 G • 273:flETURN 
311 G = 304:RETURN 
312 G a 334:RETURN 
501 PRINT "SUNDAY":GOTO 570 
502 PRINT " MONDAY":GOTO 570 
503 PRINT "TUESDAY" :GOTO 570 
504 PRINT "WEDNESDAY":GOTO 570 
505 PRINT "THURSDAY":GOTO 570 
506 PRINT " FRIDAY" :GOTO 570 
507 PRINT "SATURDAY" 
570 INPlJT " ANOTHER";A$ 
580 IF A$ = " YES" THEN 30 
5110 END 
600 PRINT " INVALID DATE, TRY AGAIN":GOTO 

30 
You also have a chain statement which 

will load another program (or module of a 
large program) under BASIC. I haven't tried 

Sample Program Run 

CP/M®1 
- based Business Software for TR8-80®2 computers on ... 

. . . the fastest Mod·ll CP/M with the most features!!! 
e Over 610,000 bytes/d isk 
e Downloading package included 
e 1,200 baud operation of serial 

prmters without data loss 
e Single drive backup 
MOD-II CP/ M ................. $250.00 

e Mixed single/ double density on any 
ot 4 drives (even a 1·drlve system) 

e Ultra-last disk operation 
• Emulation of cursor addressing l or 

any of several "dumb" CRTs 
MOD-I CP/M .................. $1 50.00 

• Auto-LF printer support & ASCII 
top-of-form software (LPIII) 

• Supplemental document describmg 
our implementation 

e User-sellable function keys 
CBASIC2•3 (Mod I or II) .. . ..... $110.00 

The following software for Mod-11 CP/M only unless otherwise stated (*·requires CBASIC2): 
RM/COBOL"-Only COBOL tor CP/ M with alternate keys (multi· MAGIC WAND"'' - Full-feature word processing. true proport ional 
keyiSAM).CRTscreenhandling, interactivedebug,Z80code,and spacing, tile merging. and use ot lull-screen editor lor source 
the most useful Level 2 features. Comp.tlble with Tandy' a programs or data .................... . . . . ......•.... ..... $400.00 
COBOL-but run a taaterl . . . ... ............ . ......... . . $495.00 RPA (Residential Property Analysis) · Analyzes income and expense, 
PMS (Property Management System) . Interactive, menu-driven financing, taxes, inflation and dep~eciation on home . . condo. or 
system includes full G/ L. budgeting, cash jvurnal, delinQuency apartments over a user-selectable ttme: Shows payoff on lerms of 
list. tenant activity/ rent roll, complete audit trail and reports ROI, Cap rate, cash·on·cash. Amort1za11on schedules and • 
on vacancies. lost rent, and vendors ..... ......... ... $650.00' worksheet .. ; ........ · ...... · .... ............ · .. · .... · .. · $300.00. 

demo disk & manual . .. . . . . .. . . . .. . . . .. . . . . . . . . 75 00• demo dosk & manual .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . . 35.00 
· RBC (Rent/Buy Companson) · Sales or investment tool to compare 

APH (Automated Pa!lent History) · General-purpose Question· renting and savings account investment vs. purchasing a particular 
asking, answer·printmg system turn1shed as self-administered properly ................................. ... . .. ......... . $250.00" 
review·ol·systems general patient history (Mod· I also) ... S 1 75.00• demo disk & manual . .. . . .. .. . .. . . .. . .. .. . .. . .. .. . . 35.0 0 ' 

Osborne & Assoc. CBASIC source programs (Mod-I also): 
~yroll w/Cost Accounting ..... . .. . .... . ............. S250.oo· General Ledger w/Cash Journal .......... ... ........ . . S250.oo· 
Aceta. Payable/Aceta. Receivable . .. . . . ........... S25o.oo• O&A CBASIC Books (ea) ........ . . . ..................... S 20.00 

\erbatlm*6 media: (Qty. 100 prices) 
5V•" single density ..... . .. . .. . ...... . .... . .. . ... .. . . . $2.50 ea. 8" single density . . ........... . ......................... S 3.00 ea. 
8" certified double density . .. . .. . ... . .. . .. . . . ........ $4.00 ea. 450' tape cartridges ............ . ... ... ... . . ...... . .... $20.00 ea. 

G Registered trademark ol; 
l!!,l!,~~l!-L!.~lS~ * 1Digital Research 

N •2r.ndy Corp. ~ Distributed in U.K. by: 
~ •3Compiler Systems, Inc. ~Microcomputer Applications Ltd. 

8041 Newman Ave., Suite 208 ~ •4Ryan·McFarland Corp. t 1, Riverside Court, 
Huntington Beach, CA 92647 •5small Business Applications. Inc. Caversham, Reading, England 
(714) 848·1922 •&verbatim Corp. TEL: (0734) 470425 
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UTILITY 

Keep track of repeating code sections in those expansive programs. 

Cross Reference 

Erik Camp 
372F Nickolson Rd 
Fort Sheridan, IL 60037 

I think we can modify this ma· 
chine language edltor/assem· 

bier to do what we want, If we 
can change this section of 
code." 

MWhat? Will our change affect 
any other part of the program? 
Well, I don't know. I'm not sure If 
this section is used elsewhere." 

Does that sound familiar? If 
so, this cross-reference pro· 
gram will be of interest to you. It 
allows you to readily determine 
if a section of code Is used by 
other portions of a program. It 
also shows what memory loca
tions are used as data storage 
space for the A and HL regis· 
let'S. 

Loading a Crou-r.f.-.nc:e 

This program Is written in 
Level II BASIC and is placed 
above the editor/assembler In 
user RAM. 

memory locations 16548 and 
16549. 

A sample of the printout is 
shown in Example 1. This par· 
llcular example Is taken from a 
listing of the locations used by 
the registers HL and A as data 
storage locations In Radio 
Shack's Editor/Assembler. 

Column one of this listing Is 
the location address and may In· 
dlcate a single byte or double 
byte Is resefYed. 

You can tell if the listing Is for 
a single or double byte just by 
looking at it. 

Column two lists all locations 
examined wl'lich appear to store 
or load data into either the A 
register or the HL register pair. 
In the example shown, the first 
entry is for decimal location 
14306. The next column indi· 
cates that location 14306 was 
addressed by code which re
sides at decimal location 18106. 

The code at 18106 sets the 
cassette latch address for one 
cassette device. The machine 

143011 18100 
14312 17111e 178110 
14400 17..e 

144114 17431 
141'V7 181&2 
15422 17351 
15822 173!10 
18424 1722!i 17232 

176:M 11&'5 
181011 

code also shows that the memo
ry location reserved is a single 
byte used to store the contents 
of the A register. 

Skipping further into the ex· 
ample, you'll see several loca· 
lions accessed by ten or more 
locations In the machine code. 
The first such location is deci· 
mal 16-42-4. 

This location Is used to store 
the contents of the HL register 
pair and therefore reserves two 
bytes of memory. Location 
16-424 Is used by Radio Shack 
for the cassette data device con· 
trol block. That is, location 
16-424 is the holder for the point· 
er which addresses the cassette 
software. 

The Progr~~m 

The f irst noteworthy itwn con
cerning my program is that I 
have set it up to handle a 70 by 
20 array. That Is, the program 
will accept 70 data or entry loca
tions. 

While the array size Ia ar· 

17'i02 

1~77 17822 17&27 
17873 17878 177ll0 

First, load your machine 
language program using the 
System Command, then POKE 
the address Into which this 
cross-reference program (List· 
ing 1) is to be loaded into 

Example 1. Memory Locations used for Data Storage 

121 • 80 Mlcrocomputlng, Novembflr tWKJ 

bitrary, I have found, at least in 
regard to the Radio Shack Edl· 
tor/Assembler program, that no 
data or entry point location is 
referenced more than 17 times. 
While there are some 130 valid 
entry points used for calls and 
jumps, memory limitations de· 
manded that I place an arbitrary 
limit on the maximum array size. 
Line -470 of the Program Listing 
insures that the array size is not 
exceeded. 

Line 240 is the entry point for 
my cross-reference program. 
The user is asked to provide the 
locations, as a decimal number, 
at which the program is to begin 
and end. 

Next, the user is requested to 
define the start of the 2000 byte 
memory range which the pro
gram is to use as a window. This 
insures that needless overflows 
do not occur and speeds the 
program's operation. 

The user is then asked to 
choose one of two available 
cross-reference l istings. The 
first option builds an entry point 
listing for calls and jumps. Us· 
ing this program option allows a 
person to see If a program seg· 
ment Is accessed from other 
areas. 

One note of caution, however, 
this program does not handle 
relative jumps. 

The second option lists the lo
cations which the program uses 
as data storage locations. 

Line 310 searches for code 



161 REM. THIS PROGRAM BUILDS CROSS-REFERENCES OF MACHI 
NE LANGUAGE 

17~ REM . PROGRAM CALLS AND J UMPS ( INCLUDING Z/ NZ AND C 
/NC). 

180 REM . THIS PROGRAM WILL ALSO CROSS-REFERENCE DATA L 
OCATIONS 

190 REM. ADDRESSED BY LD REG, (HL ) 
288 REM. LD ( HL ) ,REG 
21B REM. LD A, ( ) 
228REM . LD ( ) ,A 
230 REM. 
248 CLEAR:lNPUT "WHERE DO YOU WI SH TO START AND STOP";X 

,X1 
2SO INPUT "WIIAT 2K-BYTE BLOCK DO YOU WI SII TO EXI\J'IINE"; C 

1: C2•C1+ 2000: REM, LIMITS BUFFER REQU!REIIENT 
s 

260 INPUT "BUILD CALLS/ JUIIPS OR DATA LOCAT IONS (ENTER 1 
OR 2) " ; T: lf T<1 OR T>2 THEN PRINT "ERROR ON 
TYPE ARRAY":GOT0268 

270 CLS:X•X-1:DI M C(70 ,20 ): REM. llETERfiiNES MAX AR 
EA I N BUP PER 

288 REM. 
290 REM, LETS GO TO WORK ••. , GET A BYTE AND TEST IT 
)BIJ REM. 
319 IP X•X1 THEN SSB ELSE X•X+1 : A•PEEK(X) :If Tel GOTO) 

20 ELSE If' A• 34 OR A•42 OR A•SO OR A•58 TIIEN 
)98 ELSE 318 

328 IPA<194 OR A>228 THEN 31 0 
338 If' A•194 OR A•195 OR A•196 OR A•202 OR A•205 OR A• 2 

04 OR A• 211 OR A• 212 OR A• 218 OR A•228 THEN 3 
90 ELSE 318 

340 REM. 
)58 REM . THAT BYTE PASSED THE FI RST TEST . NO\~ POR THE 

SECOND 
360 REM. TEST. DOES THE VALUE Of' THE NEXT TWO BYTES P 

ALL INTO 
370 REM. THE ARRAY WINDOW? If' SO, PRINT THE LOCATION 

AND .... 
380 REM, 
)90 B•PEEK(X+1) :C• PEEK (X+2) • 2S6+B: If'C <Cl OR C>C2 THEN) 

10 
480 PRINT X;:Y • 0 
418 REM . 
420 REM •.•• . LOAD THE VALUE AND LOCAT ION INTO Til£ ARRA 

Y. 
431 REM . 
448 IF C < C(Y ,8) THEN 780 
458 If' C•C(Y, 8 ) THEN FOR Y1 • 1 TO 28: l f' C( Y, Yl )•O Til E 

N C(Y,Y1) •X:GOT0310 ELSE NEXT Yl 
460 lf' C(Y ,l) • 8 THEN C(Y, O)•C : C(Y,1) • X:GOT0318 
478 Y•Y+1:If' Y < 69 GOTO 448 ELSE PRINT"BUPPER PULL, DR 

OPPING "; C;" POUND AT";X:f'OR Y1•0T020:C(7 8, Y1) 
•I: NEXTY1:GOT0460 

480 REM. 
490 REM, 
see REM ••••••••• • •••.•••• ••••• •••••••.••.•••. •• • • •••. •• 

51B REM . 
520 REM. NOW f'OR TilE PRINT ROUTINE f'OR HARDCOPY 
530 REH. 
540 REM. 
S50 CLS : INPUT "TURN ON PRINTER--PRESS ' ENTER KEY' WHEN 

REAOY";X 
560 POKE 1642S,O: REM. SETS LINE COUNTER TO ZERO 
570 f'OR X • 0 TO 69:LPRINT C(X ,O);:f'OR Y • 1 TO 28 
S88 If' C (X , Y) <>BTIIENLPRI NTC (X , Y); 
590 NEXT Y:LPRlNT: If' C(X+1,0 ) <>0 TH EN NEXTX:GOT0240 ELS 

E 240 
680 REM. 1\ND START ALL OVER AGAI N • • .. , ,, 
618 REM ••• ,, ,,, •. .. . .. ,, , ,. , .,.,,., , .,,,, , ,,,.,,,,,,., , 

628 REM. 
638 REM, 
640 REM, 
6S O REM. THIS SECTION PIIYSICALLY MOVES THE AR RAY 

ELEMENTS 
660 REM. FIRST WE SAVE TIME BY SKIPPI NG Til E EtiD 

ELEMENTS 
670 REM . THAT HAVE NO DATA •• • • •• 
680 REM, 
690 REfl. 
708 Y2•6 9:PRINT: PRINT"MUST RE- ORDER THE ARRAY" ; 
718 If' C(Y2 ,0 )•0 THEN Y2•Y2-1 : GOT0710 
720 Y2•Y2+1: REH •• • • • AHEAD POINTER 
730 Y3•Y2-1:GOSUB 780:Y2•Y): l f' Y2•Y THEN CLS: PRINT " 

.• DONE": GOSUB 830: GOT0460 ELSE 730 
HO REM. 
750 REM . THIS CODE MOVES ONE LINE Of' THE ARRAY UP 
760 REM . AND CLEARS THAT LINE 
770 RE.I. 
780 FOR Y1• 0T028: C(Y 2, Y1) •C (Y3,Y1 ) : C(Y), Yl ) •O:NEXT Y1 : R 

ETURN 
7 90 REM . 
809 REM. THIS CIVES THE OPERATOR SOHETII I NG TO READ \'/Ill 

LE 
810 REM. THE PROGRAM IS WORKI NG . 
828 REH. 
838 FOR X)•0T070:PRINTC(Xl,O ) ; : NEXT:PRINT : RETURN 

Program Listing 

TbU Weekend: T 
STIK R 

IT.... S 
··to ~our 8 

T1'1at'a nghtl El..,.rll·a VIOlET · STIK hght pen hU, the TRs-to CONNECTION 
for LEVEL I I II Your 4K to 48K TRs-to System Will come ali .. under your 
VIOlET ·STIK w.th•n mtnuln of illarflval. TNt' I beeauMihere are no wtrnlo 
aolder or tr..:n to cut Ycxire up ancl runn1ng at lut at you .:.n plug the 
1nterl.ee tnto your aystem'a e._,e EAR·.-e-. CLOAO our euatom LIGHT· 
WAVE demonatrallon aoltware ancl RUN. And beeauae the 1nterface hu a 
plug lor your r..:order. you won't ha .. to unplug 11 age•n -loading your 
other aoltware tapea. The •nterfaee allows them to pua nght thru whenever 
you're not uting the pen It' a ea.clut•ve '"twitched t1p .. c:lelign mee.na the pen's 
electrically ttolated from your ayatem when it' a not In uM Jult potnt & presa• 
lt'IINIIImple Plug, ClOAO and RUN And have-gollhe aoltwarelor you 
to RUN Wtlh' Our oemonstrellon tape tncludes a .:.hOrelton program (uled 10 
edlutl the CRT a Onghtnesa encl contru t ) p lus STIK· TAC. TOE. A WAR l end 
TOWERS. Two cNIIeng•ng games eno e puule tNt w•ll -"P grownups end 
chitar.n St•-·•ng •t to your TRs-to lor tto.Jra. And there ere 1nSiruc:ttOnt 
p<alrided 10 you can Oegtn wn ttng your own hght pen programs (hghtwere) 
tor fun or profit (Levell!). Or. 1uS1Stt l>aek end enjOy our LIGHT · WAVE tapes 
•ch month Eamark'a unmatched comm•tment to l•ghtwarecan br mg you up 
to five new games. puulea, dnllt & educat•onat qu•zet or t tmutahons each 
month. Our current liGHT·WAVE rele ... a era: 

LIGHT·PAK2 - LIGHTPEG (4peg·tumppuulel) 
EN"*'UN I Othello Wtlh a 'lwtll') 

(LEVEl II ) L IFE9 (Conway's LIFE With mul allont) 
Pnce $111.95 (Including ~tege&handhng) 

LIGHT·PAK 3 - l!TEGAMMON (8aekgammon you'll Sill<. Wtlh ) 
(LEVEl II) STIKWUMPUS iCa"" with a ltll le 'hie') 

MAZEMASTER (Maze alter maze to poke thru) 
PRICE 111.16 (Inc luding postage & handling) 

O<der yours now ....s wa'll tnclude a ''" copy of FLASHBACK. Etmerll's 
neWSie«er dedtceted to the latest news tn lightwere eppltaltOnt And. don't 
forget to tell your tnenos The VIOlET · STIK can alto be ordered tor UH on 
mOS1 other m•cro systems us•ng the lollowtng p<ocesaor ch•PI 

zao 6502 

All that's requtred 11 a llendard c:usette jaca leadtng 10 Ground ancl a 
reedable lingle Oil 1nput port Dr•- aottwere 11 p<ovtded •ion!~ Wi th 
inltrucltons lor wnting hghtwere eppltat1001. And tell your local Deale< thai 
Elmarll's got • Dealer package he won't want to m•n out on Oeh .. ry •• 3to 6 
- s trom ....: .. PI of your order c-o.o:a are $3.00 eatre but w111 be shoppeO 
within two-s All pnces are F 0 8 Mtltlawaka. lncltane lndtane residents 
add 4~ state ulel tu 

ALSO COMING FROM ESMARK: 

TRs-ao Pri nter Interlace ICU..tte AUX·jack •nterl- lor all RS232 
p<lntera. Includes lliST& LPI'IINT aottwere) 

TRS.ao RS232 Communleatlona tnterl~e (Ma~ea your TRS-«latull 
110 te<mlnal to u,..,.ring aystema the WO<Id OVet. Gl- you 
Intelligent or dumb terminal cep.bi lities at 110 or 300 BAUD. Also 
includes Pflnter Interlace above with 20 mA current loop & TTL -
110 opttons.) 

- TRS-«1 11 a tredemarll of the Tandy CofJ)Ot'ltion -

ESMARK ~NCa:;:RAT E D 
507 ...... E. McKINLEY HWY. MISHAWAKA, IN 48544 

(2111) 255-3035 

0 

$62.95 
• ELECTRONIC SYSTEMS MARKETING 

PLUS S1.50 
POSTAGE & 
HANDLING 
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that equals a register save to as legal program text. Thus, line may be lost unlesS line 390 Is have nonzero values are printed. 

memory or a load register from 390 Ignores those entries which used to limit the range of valuea All other cells are Ignored. The 

memory for the A and HL regis!- claim to use ROM memory acceptable at this point. program loops back to the be-

era. Lines 320 and 330 seek code (memory below 14000 decimal in Line 450 checks for a match ginning when the Information 
that relate to jumps and calls. the TRS-aO) or program buffer within the array. If the present within the array has been print-

When a match Is found, the memory. (Program buffer memo- value matches, the memory Jo- ed out. 
program proceeds to line 390 ry, for example, In the Radio cations are entered Into the 
where It determines the decimal Shack Editor/Assembler exists table In the next free column Conclualon 

value of the two bytes following above 23803.) These limits must location. If there Is no match, As mentioned earlier, the log-

a match. Line 3liiO also Insures be set according to the require- the program transfers to line .wiO lc used within this program Is 
that the value Is within an ac- menta of the user. which seeks the next unused limited. The user must therefore 
ceptable range. This test helps Line «0 insures that the low- row. If the row Is not empty, then be aware that the information 
to keep the array size within est value begins the array. If the the row pointer is incremented provided in the listing must be 
limits. The test also allows me to array has a starting value great- and the program loops back to viewed critically and not auto-
Ignore those values which are er than the present value, the line «0. This continues until the matlcally accepted as authorlla· 
obviously not correct. program jumps to line 700. The maximum size of the array (70 tive. Nevertheless, I have found 

Because this program's logic code which starts at line 700 re- entries) Is reached. this program to be extremely 
Is relatively limited, erroneous arranges all of the array upward Lines 550 through 590 handle helpful in my attempts to learn 
entries can still occur. Errors to make room for the newest en- the output of the array to the line more about the Inner workings 
may occur because ASCII tables try. printer. In order to speed print- of Radio Shack's Editor/As-
or other constants are treated Note that the highest value lng, only those array cells which sembler.• 

THI GREIN,..J'RIIJI' THING 
rn.o.-~ .-..... ... _ . ... __ __ _ __ , 

..._. sc-eo ... ~ ...... .._..__....__ .......... _ ..... .. ......... .. 
_ ,, .• .....,.~_.. .. .__......., . .... --c•-te 1 .. -. 
__.. , ... .._.... .............. .--. __ ..... 1111 1 

U···· Cf .......... 

List $7U (~·.:.:-=.:.- ... ~, 
RATU.U• otiDII NOW 

------ --2·---: :::::::!:"::;... ... --M6·12·1 ·-- ~-
____ ,....__ ...... 
.,,R41 W 5 __ ,,.,.. n•na• ...... _, .... 

--, UWQI 

• 
covER voi.iR iNVESTMENT 

oQMIII; ...... ........,.._..,. ............ . ~ 

........... ...........,. ,, ... o.c..or eoa.r. 
~,.... ......, ....... 
-··- · ..__ .... -- .. --· ~ .. =---= .:: 
·=-=~~ ·-- · .... ·-- - .. --· .. 

... _ . . ,. -·- ·· -·- .. .... _ .. ,. 
Ei!:: :: _.,. __ ..... _ .. . '-·-· .. . :::;: ~= ........ .., .... . 

-------- ... 
~~ ~E 

.. ... ... ... , .. .. '" . -- .. . - ...... . --- .. . .... ,,. ..... _ .. 
:::~ ;E 

_.,_ ... _ ... ...... ~ .... 100 
'0 ... l1" !DIP C1 
..., , tv• I I J1')M 
~ ••• 14) \1\) ---···-· HAI.U - IIIYITID 
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•• S.C COMPUTO. TECHMOLOGY •• 
P.O. 8ox 1246. Covino CA 91722 

Phone (213) 332·2216 Of 966-9168 

-Vis• and Mastercharge accepted-

The • popular , prore aa1ona lly dno loped 
appl1ca t1on o &ro low•pr1cod , Guaran tood 

perror• ncel [)ota1lod booklot i ncluded , 

• BUDGET &. I IIVtSTIG:liT 117.95 
• BUOOI:T &. CKECKING 11 ~ .9, 

• HOI'.E INFO RETRIEVAL 111.95 
• MATH ( ape 5 a nd up ) I 7 .95 
• STOCK POIITFOLI O 11&.95 
• A UT<»!!B I U: 112. 95 
• IIASn!IIMIND PM 1 10. 95 
• IIOIITE CARLO p .. I ?.9, 
• a ncl othor a troa • " · 95 

Sond order( or 11.00 r or deecr1p t1YO 
cotalOI\IO r .... • 1th Order) t o: .... 11& 

NEW8'1' IOI'TWAIIIII: OII:VILO,hU:NT CO 
IW OAWLIIH AVII: TO-TO. CANADA ""'N lA 

18K MEMORY 
EXPANSION KIT 

FOR YOUR TRS-80, 
APPLE, AND S-100 

COMPUTER 

only$59 
• 200 Nsec Access, 375 

Nsec Cycle 
• Burned-In and Fully 

Tested 
• 1 yr. Parts Replacement 

Guarantee 

~-
Discounts Available 



PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONG! 
(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 
FOR TR5-80* MODEL I OR II 

Our system, which prepared 500,000 1979 returns, features the following: 

1. Full interactive user control , in tax-form language only, line-by-line. 

2. Screen display of full 1 040 and all schedules, prior to printout. 

3. Change of a single amount item automatically changes and re-computes entire 
return. 

4. All printout formats IRS and state approved. 

5. Stores Preparer's Identification for automatic printing at bottom of page 2. 

6. Built-in Validation Check tests entire system, hardware and software. 

7. Special Printer Adjustment routines, Line Length, etc. 

8. Selection of closed or open output formats-for standard Form 1 040 or open 
name-box types. 

9. Software control of text position on page. Makes forms-alignment simple. Permits 
use with non-adjustable printers. 

10. Fills in pre-printed Forms or you can use overlays. Your choice. 

11. Automatically computes: Tax - SOl Overpayment - Wages Total from W-2's -
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many, 
many more. 

12. Full support through the tax season- no charge. 

13. Inexpensive yearly updates in accordance with tax-law changes. 

14. Modular construction -lets you order only the type and size system you need. 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 
25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order) 
MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE 

' TRS-80 IS A TRADEMARK OF TANDY CORP. 

CONTRACT SERVICES ASSOCIATES ~10 
706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635-4055 
* * * 20 YEARS OF SERVICE* * * 
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APPLICATION 

An efficient application for single drive, limited memory disk systems. 

Your Personal Calendar 

William L. Colsher 
4328 Nutmeg Lane, Apt. 111 
Lisle, IL 50532 

When I had finally saved up 
enough money for a disk 

drive for my TR$-80, I only had 
16K of RAM. Radio Shack says 
in the manual that you can oper
ate TRSDOS with 16K, but when 
you load BASIC It turns out 
you've only got about 6K. That's 
not much for a program. 

Worse, TRSDOS and its 
friends and relatives do a darn 
good job of filling up the disk sit
ting in that lonely drive. 

Well, here Is one application I 
found that requires only small 
files, a little memory, and holds 
just about everybody's inter
est-the personal calendar. 
This simple program automates 
those little notepads that every· 
body carries around with "what I 
have to do today" information 
on them. 

Designing the Program 

A calendar program Is an 
Ideal candidate lor using ran· 
dom access file. Think about it. 
You never know when you might 
want to add a note for Septem
ber 17, July 6 or February 10. 

Then we'll need a separate 
record for each day-oops
there are 365 days in a year, and 

available and we won't spend a 
lot or time reading, writing and 
searching, as we would If we had 
one record for each month. (Ac
tually it turns out we'll need 53 
records: Seven days times 52 
weeks is only 364.) 

Each record holds 255 bytes. 
As the TRSDOS manual says, 
that's a lot or data. My guess Is 

do more than four or live things 
each week. 

The solution to this last prob
lem lies In the way random ac
cess files are handled by TRS
DOS. Remember that at first the 
file contains 53 records, one for 
each week plus the extra day or 
two at the end of the year. When 
one of these records Is filled up 

we can only have 335 random that one's average note prob- all we have to do is lind the next 
access records on an entire 
disk. 

Fortunately, a year can be di
vided In other ways. Weeks are a 
convenient division for our pur
poses. Fifty-two records are 
easy to manage in the space 

FILE 

IU.IH "LE 

n.__ _ ___, 

ably won't contain more than 
ten words, say 50 or 60 charac
ters. That means that it should 
be possible to pack four or five 
separate notes Into each physi
cal record. 

Unfortunately, most people 

\.IN" 12 l 1'l[S) " 0t NTS TO 

AOOIT IOftii &L Rf COf'OS 

( 

~::..: ~~~~~~~0:~ 

,. [} .----1 -----=-.1 ,___,I 
\.._11 WAS'TEO BYTES 

AOOtTrONAL MCOROS 
PART Of fll( 

" 
Figure 1. 

empty space on the disk, some 
record between 54 and 335, save 
its number in the filled record 
and start filling this new one. 
{When we design the record lay
out, we'll leave a space for just 
this purpose.) If this seems con
fusing, a look at Fig. 1 may help 
clarify things. 

Let's design a record for this 
personal calendar file. If it's un
likely that any given note will 
take more than 50 or 60 charac· 
tars, the simplest way to design 
our records is to divide them in· 
to 60-byte fields (or subrecords). 
That leaves 15 bytes. 

We'll use two bytes for the 
pointer to the next record and 
just Ignore the remaining 13. 
This pointer will be set to zero If 
the record isn't full. (See Fig. 1.) 

We could make even more ef
ficient use or disk space by us· 
ing variable length subrecords, 
but that can get tricky to pro
gram and even harder to ex-
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1338 PRIHTP271,"EACH NOTE IS ENDED WITH AN 'ENTER' . • 
1348 PRI HT@332,"A SECOND ENTER WRITES THE NOTES TO DI SK 

1351 PRIHTP458 ," <"; STRI NG$(58,"-" ); " >" 
1368 L\•512:FORI\•1T08:PRINT@L\,RIGHT$(STR$(I\) ,1 ) ;"." ; 

:L\•L\+64 : NEXTI\ 
1365 REM ••• ACTUAL EDITOR STARTS HERE 
1371 CU\ • 15874 :LS\ • CU\ 
1381 FORZZ\ •1T025:NEXTZ Z\:POKECU\,95 
1398 I($•INKEY$ 
1391 I FK$•""THENK• 8£LSEK•l 
1392 POKECU\,32 
1393 Ifi(<>8THEN GOT01395 
1394 GOT01388 
1395 K•ASC(K$) 
1396 REM • •• 13 IS THE ENTER KEY AND 8 IS THE BACK ARRO 

w 
1488 IF K•13 THEN GOTO 1468 
1418 IFK•8THEN GOTO 1492 
1421 POKE CU\,I(:CU\ •CU\+1 
1431 IF CU\<•LS\+68 THEN GOTO 1388 
UU GOTOU71 
1445 REM ••• A BYTE WITH 128 MARKS THE END OF TEXT 
1461 POKECU\,128 : IFCU\•LS\THEN GOTO 1518 
1471 CU\ • LS\+64 :LS\•CU\ 
1481 IFCU\ >16383 THEN GOTO 1588 
1498 GOTO 1381 
1492 IFCU\•LS\THEN GOTO 1388 
1494 CU\•CU\ -l :GOT01381 
1511 REM ••• OPEN THE FILE AND WRITE 'EM OUT 
1511 GOSUB51818 
1521 LS\•15874:FIELD 1,68 AS F$(1), 61 AS F$(2), 68 AS 

F$(3), 61 AS F$(4), 13 AS R$, 2 AS LK$ 
1525 REM ••• LOOP BELOW FINDS THE FIRST RECORD FOR THIS 

WEEK 
1526 REM ••• THAT HAS SOME SPACE AVAILABLE. 
1531 GET l,WK\: LI(\•CVI (LK$) 
1541 IF Ll(\•1 THEN GOTO 1561 
1551 WII\•LI(\:GOTO 1538 
1555 REM u• NOW WE LOOI( FOR THE EMPTY SPOT ON THIS REC 

ORO 
1561 FORU•lT04 
1571 I F ASC (F$(I \ ))< >32THEN GOTO 1591 
1581 R\•n:n•5 
1591 NEXT 
1595 REM ••• START PUTTING TEXT IN THE RECORD 
1611 IF PEEI((LS\ ) •128 THEN GOTO 1718 
1611 IF LS\>16383THEN GOTO 1711 
1621 L$•"" :FORI \ • LS\TOLS\+59 
1638 L$•L$+CRR$ (PEEI((l\)) :NEXT!\ 
1641 L$•KIII$(DD\ ) +L $ 
1651 LSET F$(R\)•L$:R\•R\+l:LS\•LS\+64 
1661 I F R\ <5 THEN GOTO 1611 
1665 REM *** ONCE A RECORD IS FULL WE FINO THE NEXT AVA 

ILABLE 
1666 REM ••• RECORD (WITH THE LOF FUNCTION) FILL IN THE 

LINI( 
1667 REM • •• AND WRITE OUT THE OLD ONE. THEN WE GET THE 

VIRGI N 
1668 REM *** RECORD AND CLEAN IT UP FOR THE CODE ABOVE. 
1671 LK\•LOF( 1 )+l:LSETLK$•MI(I$(LI(\ ) 
1681 PUT l,WI(\ :WII\ •LI(\:GET l,WII\: LSET LI($•MI(l$(8 ) 
1691 FORI\•lT04 : LSET F$(I\)•STRING$(68," "):NEXT I\ 
17 81 R\ •1 :GOT01611 
1711 REM *** ALL DONE. 
1711 PUT l,WK\ : CLOSE:GOT01888 
4111 REM *** THIS SECTION HANDLES DISPLAYING THE NOTES 

FOR 
4111 REM *** THE CURRENT DATE. I T JUST READS RECORDS ST 

ARTING 
4121 REM ••• WITH THE CURRENT WEEI( ' S AND SCANS FOR A DA 

TE MATCH 
4138 REM *** WHEN IT FINDS ONE THAT NOTE IS DISPLAYED 0 

N THE 
4141 REM*** SCREEN (NICELY CENTERED BY THE WAY) , YOU 

CAN 
4151 REM *** ONLY HAVE 13 NOTES FOR A GIVEN DAY AS A RE 

SULT OF 
4161 REM *** THIS CODE. (THE ONLY MAJOR LIMITATION IN 

THE 
4171 REM ••• SYSTEM). 
5111 CLS:GOSUB5liii : CLS :CU\•l28 :PRIHT@22 , "NOTES FOR: "1 

OT$ 
Sill FIELD 1 , 61 AS F$(1) ,61 AS F$(2) , 61 AS F$(3) , 61 A 

S F$(4), 13 AS R$, 2 AS Ll($ 
5115 GET 1, Wll\ 
5116 REM ••• If THE FIRST BYTE I S BLANI( NO NOTES FOR TO 

DAY 
5121 IF LEFT$ (F$( l ) ,l )•" "THEN G~ 5188 
5125 REM *** BELOW WE SCAN FOR A OAT! MATCH 
5126 REM ••• CODE AT 6111 HANDLES PRINTING. 
5131 FOR I\•lTO 4 
5141 IF CVI(LEFT$(F$(I\),2))•DD\ THEN GOSUB 6881 
5151 NEXT I\ 
5855 REM ••• CHECK TO SEE I F THERE ARE MORE RECORDS OR 
5856 REM ••• WAIT FOR A I(EYPRESS WHILE HE READS THE NOT 

ES . 
5868 LI(\•CVI(LI($) : IF LK\•8 THEN G0T0 5888 
517 1 WII\•LI(\: GOT0511S 
5188 CLOSE:PRIHT @ 988 , " PRESS ANY I( EY TO CONTINUE" ; 

progrem continues 

This is the original Photo point light pen pre· 
!erred and supported by some of the leading 
software sources like, " Quality Software" - " In
stant Software" - " Level IV " products and so on. 

Just imagine . .. 
In playing backgammon, (inc luded) when you 
want to move a man, you just point at where you 
want to move from, then point at where you 
want to move to, and your man moves! 1! No 
more fumbling with keyboards-YEA! 

Your Photo Point package comes complete; 
• 1 Photo point light pen (of course) 
• Info sheets on how to connect the pen and 

how to write your own programs 
ALL IN BASIC 

• Two apertures 
• AND two sensitivity settings 
• A cassette tape with 4 in formative programs 

and games 
• Ready to connect to your TRS-80 System. 

(DOS too!) 
• Does not void any Radio Shack warranties 

Requlrementa: 
• Level II basic 
• And a litt le imagination! ' 
For fast real time programming it is your lowest 
cost peripheral at 519.95 

Announcing 

NEW PEN BASIC by Steve Bjork 
Steve is one of the Best Assembly Lang. pro· 

~ 
0 
C( ..... 
al 
.a 
a: 
w 
> ..... 
c;; 

grammars around, and he has come up with PEN 
BASIC. This low memory routine wi ll add 10 more com· 
mands to Level II such as PENGET which searches the 
entire screen for the pen and returns a number between 
0-1024 in about 1 sec. Plus e other commands. Perfect for 
you lightware authors and NEW light pen owners 
too! .. .... .. . only S14.15 

-----------(COUPON) ---------
Micro Matrix ...... 
P.O. Box 938 • Pacifica . CA 94044 
Send for yours NOW: (415) 355·4635 

Name ---------- - ·--- Photopoint 
$19.95 

Address ____________ _ 

City 
Pen Basic 

---------- St.___ ' I $14.95 

Zip ______ _ 

Money 
CK. Order Visa MC 

Card II ___ ______ _ 
Ex. 
Date r 1 1; r1 r 

80 Microcomputlng, November 1980 • 133 



plain. 
One more problem: Since 

each week has one or more rec
ords, and people usually think in 
terms of days, there has to be 
some way of identifying which 
notes to print on any given day. 
This is easy enough to arrange. 
We'll just stick the day of the 
month onto the front end of 
each subrecord. It takes only 
two bytes, leaving 58 characters 
for the actual notes. 

You can see that the design of 
the file dictates how the pro
gram will operate: what informs· 
tion is required, what routines it 
will need, etc. It even tells us 
that we will need two programs. 

When you're using random· 
access files the computer 
doesn't know whether or not a 
given record exists. If you tell it 
to get record 97 it will do just 
that and then give you whatever 
happens to be at that spot on 
the disk. We'll have to write a 
program to initial ize the calen
dar file. 

Program Listing 1 is that pro
gram. It creates the file and 

writes out 53 blank records with 
zero as the forward pointer in 
each one. The main program will 
know if a given record has any
thing in it, and, if it does, where 
to find the next record. 

Human EnglnMring 

As you look over these two 
programs, (especially the INIT/ 
BAS code) you'll notice an abun
dance of code that does nothing 
but print messages. That's one 
aspect of something called hu
man engineering-making pro
grams that are easy to use, idiot
proof. 

We've all seen programs that 
require several pages of expla
nation before you can even 
begin to use them. (Some of 
them (gasp!) in these very 
pages.) 

These two programs are a be
ginner's attempt to write pro
grams that are easy to use and 
hard to blow up. 

Program Listing 2, called 
CALEN/BAS, handles all the ac
tual work that has to be done. To 

111 CLEAR 518 
111 DIM M0\(12),f$ (4) 
115 COSUB511U 
116 COSUB51841:CLS: REM ••• NEEDED TO RESET WK\ WH EN EX 

TRA RECORDS ARE USED 
117 REM ••• FOLLOWING IS THE MAIN MENU HANDLER 
131 PRINT @ 23,"PERSONAL CALENDAR" 
141 PRINT@ 212,"1. ADD NEW NOTES" 
151 PRINT @ 276,"2. DISPLAY TODAY' S NOTES " 
161 PRINT @ 348,"3. RETURN TO TRSOOS" 
171 PRINT@ 473,"SE LECT 1,2,3" 
181 KS•INKEYS:IF K$•"" THEN COTO 181 
191 K\•VAL(K$): ON K\ COTO 1111,5188,218 
195 REM ••• RETURN TO TRS-DOS 
218 COT0181 
211 CLOSE:CMD"S" 
1111 REM ••• CODE BELOW HANDLES ALL FILE ADDITIONS 
1818 CLS:PRI NT @ 17,"PERSONAL CALENDAR FILE UPDATE" 
1821 PRINT @ 92 ,DT$ 
1131 PRINT@ 217,"1. CHANCE DATE" 
1141 PRINT@ 281,"2. ADD NOTE " 
1151 PRINT @ 345,"3. MAIN MENU " 
1161 PRINT @ 474 , "SELECT 1,2,3" 
1171 KS•INKEY$:IFK$•""THENCOT01878 
1888 K•VAL(KS):ON K COTO 1281,1388,1118 
1191 COT01878 
1191 REM ••• BACK TO THE MAIN MENU CODE BELOW 
1118 CLOSE:CLS:COT0116 
1118 REM ••• THIS SETS A NEW DATE SO YOU CAN ADD STUFF 

FOR THE 
1111 REM ••• FUTURE. OTE EXTRA ENTRY POINT INTO INITIAL 

ISATION 
1112 REM ••• ROUTINE (51141 ) TO SET WK\ AND OD\ ETC. 
1211 CLS :PRINT@468 ,"ENTER NEW DATE";:INPUTOTS:COSUB5814 

e 
1211 COT01818 
1318 REM ••• CODE BELOW HANDLES ADDITIONS TO FILE 
1311 REM 
1312 REM ••• FIRST SECTION HERE IS A SIMPLE EDITOR. 
1383 REM •• • THE ONLY CONTROLS ARE THE BACK ARROW AND 
1384 REM ••• 'ENTER '. 
1318 CLS:PRINT @ 25, "NEW NOTE INPUT" :PRINT @ 92 , DT$ 
1328 PRINT@218, "YOU MAY ENTER UP TO 8 NOTES FOR THE OAT 

E ABOVE." 

program conrmues 

II 
TRS-80* SOFTWARE! THE BEST 

DISK 
SPECIALS! 

(write for quantity prices) 
SCOTCH (3M) 5" 10/2.95 50/2.80 100/2.70 
SCOTCH (3M) 8" 10/3.00 50/2.85 100/2.75 
SCOTCH (3M) 8" Obi Dens. 1 0/3.85 50/3.60 1 00!3 50 
Maxetl 5" 10/3.65 50!3.40 100/315 
Maxetl 8" Double Dens. 10/4 to 50!3.95 1 oo/3.80 
Verbatim 5" 1 0/2.39 50/2.35 1 00/2.30 

(acx! 1.00 for plastiC storage box) 
Verbatim 577 SerteS 10/295 50/2.85 100/2.75 
Verbatim 8" 10/275 50/2.65 100/2.55 
Verbatim 8" Double Dens. 10/3.80 50!3. 70 1 00!3.55 
BASF 5" soft 
BASF 8" soft 

10/2.40 20/2.35 100/2.30 
10/2.40 20/2.35 100/2.30 

Diskette Storage Pages 10 for 3.95 
Disk Ltbrary Cases 8"·2.85 5"·2.15 
3M Disk Head Cleaner Kit (2 Cleantfl!l disks) 21.50 

4116·200 ns RAM (NEC) I lw 31 
2716 EPROM (5 volt) 13.45 5!1275 10!11.85 
2732 EPROM (5 volt) 39.00 

4 • AP PrMIICb 15% OFF 
AP HOllY ILOI 15% OFF 

All 8001(5 15% OFF 
leedex Monitor S 129 
Centronics 737 ... 
C-1 0 Cassettes 
(AGFA PE611 ) 10/5.10 50/23.00 100/44.00 
NEC Spinwriter-parallel S2390 
XYMEC HI·O 1000 Daisy Wheel Printer S2t50 
STAR MODEM $135 

WRITE FOR CATALOG 
Add $1 .2 5 per prepaid e<de< lor US shipping (UPS) 

A B Computers -, (2151 
:: . . ' . . . . . . 699·5826 
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--------THE DATA ORGANIZER--------
·v ariable length records *Max. 20 field per record 
64 K Mod II $250.00 32 K Mod I S 150.00 
-----MAGAZINE DISTRIBUTION PROGRAM-----
• 500 titles • Invoices • 200 Vendors • Reports 

64 K Mod II $750.00 
------AMBULANCE BILLING SYSTEM------
• 1000 Calls/month • Reports unpaid. medicare • Tracks cars/drivers 

64 K Mod II $750.00 
DI!ALI!R OF TARANTO a ASSOCIATES MODI!L II SOFTWARE 

AI R GIL PIA each $249.00 
All programs error free and fully documented. User tested. 

Client list available. Custom programming/consulting for TRS-80*. 

CMS,INC. 3132 N. BROADWAY, CHICAGO,IL 60657 
(312) 327-7550 ..-3113 

~--------------------~·A~~Te~C~----------------------~ 

INTERACTIVE 
FICTION 
Tbe Literlllure of tbe Future
Here 1bday 

lfyou like fiction you 'll/011e 
Interactive Fiction- tales told on a 
computer, so tbat_you, lbe retlder, 
become a character in /be story.' 
For TRS-liO wltb DISK 111111 31K 
(TRS-IJO is a trademark of 7rmdl' CorPJ 

Six Mlcro-.5torles 
A f(IHKI inlrrKiucfitm /o lnft•mclil 'l' Fiction. 
Hemme a jimmciu/t yc!HIII. a W lfl.lf spy. and 
more . ... S/'UJO 

His Mll}esiJ• 's Slllp '1,/Htllolls" 
You a re tbt' mptai11 of a sbip-of-lbt'-line in 
fix' xlorious rlfl l'S of fiXblinx Sflil . ... SlO. 0(} 

TM'O H~tuls ojllle Col" 
11m are nmfrrmted ll'ilb a psycboloximl 
II(I'Sli'T')' flx1t ta.ws yrmr iiiUif(illllfitm to tbe 
utmost . . .. SlO. ()() 

INTERACTIVE FICTION 
BOX 603 
I.VI'ER.Vt:'iS ('.A 949.17 

(Clllij rt'.fidt•llts lldfl 6 'X, ltLI') 



5891 K$•INXEY$:IF KS<>" "THEN GOT0116ELSEGOT05191 
5891 REI! ••• CODE BELOW HANDLES CENTERING AND PRINTING 

OF NOTES 
6111 L$•"" 
6111 FORJ. •3T061 
6812 JC$•MID$(F$(I\) ,J,,1) :U•ASC(K$) 
6111 IFK. <>128THEN GOT06131 
6121 L· · J• -1 :J,•61 
6131 NEXT J. 
6841 L$•LEFTS(F$(I') ,L,) 
6851 PRINT@CU.+((6 4- LEN(L$ ))/2),L$; 
6161 CU.•CU.+64 :RETURN 
51111 REM * ** BASIC INITIALISATI~ 
58811 FORI\•1T012:READMO.(l.) :NEX~I\ 
51121 DT$•LEFT$(TIME$ , 8) 
51131 IF LEFTS(DT$ , 2) • "18" THEN GOTO 58128 
58148 MM\•VAL (LEFT$(DT$,2) ) 
51858 DD\•VAL (MID$ (DT$ ,4,2)) 
51161 YY\•VAL(MIDS(DT$,7,2 )) 
51171 YY\•YY\+1918 
5117 5 REM ••• BEWAR E *** THIS WILL SCREW UP IN A FEW Y 

EARS 
51188 IF INT(YY\/ 4) • YY\/ 4 THEN M0'(2) •29 ELSE M0\(2 ) • 

28 
51191 WK.•I: FORI\•1TO MM•-1: WK\.WK\+M0\(1.): NEXTI\ 
51111 IF MM••1 THEN WK••8 
51115 WK\aWK\+DD\-1:WK\ • lNT (WK\/ 7)+1 
51lll RETURN 
51121 CLS:PRINT @ 12, "DATE NOT VALID, ENTER DATE (MM/DD 

/ YY) • 
58131 PRI NT@ 91," " ;:INPUT DT$ 
51135 REM *** SECOND ENTRY TO THIS ROU TINE TO FIX UP WK 

\ WHEN 
51136 REM *** EXTRA RECORDS ARE USED . 
51141 IF LEN(DT$) <>8 THEN GOTO 51128 
51151 GOTO 51148 
51111 REM *** FILE OPEN ROUTINE 
51111 IF PW$<> "" THEN GOTO 51148 
51121 PRINT@419,"ENTER PASSWORD "; 
51131 INPUTPW$:IFPW$< >""THEN PW$•". "+PW$ 
51848 OPEN "R", 1, "CALEN/DAT"+PW$ 
51151 RETURN 
61111 REM *** DATA BELOW IS FOR STANDARD YEAR . 
61115 REM *** LEAP YEARS ARE HANDLED IN LOGIC . 
61811 DATA 31,28,31,31,31, 38 ,31,31, 38 ,31,38,31 

Program Listing 1. Initialization. 

do its job CAL EN/BAS must per· 
form several major tasks. First, 
it needs to figure out what week 
it is. BASIC INITIALIZATION 
handles this beginning at line 
50000. 

I have used the simple " divide 
by 4" test for leap years. Though 

it won't come up for some time, 
this will eventually cause an er· 
ror. (If anyone can supply the 
correct leap year algorithm, I 
will be more than happy to incor· 
porate it and publish the correc· 
tion.) 

To add new notes to a file, the 
program must be able to deter· 
mine if the appropriate physical 
record is full, and if it is, find a 
new record and then add the 
notes. All this is taken care of in 
lines 1500 through 1710. If you 
are not conversant with random 
access techniques, this is the 
place to look for an example. 
Notice that if It is necessary to 
fetch an additional record, the 
variable WK% (ordinarily the 
week number) Is subverted-It 
contains the number of the new 
record. 

Reading and displaying the 

,. RHMt s..wc.- - ~ 242 

notes for any given day is the 
third major function of the pro
gram. This is quite straightfor· 
ward. Beginning with line 5000 
the program simply opens the 
file and starts to read records 
beginning with the current 
week. It checks each of the four 
subrecords to see if the day of 
the month in the first two bytes 
matches today's date, and if so, 
prints out the note. 

If the forward pointer in the 
last two bytes of the record is 
not zero, the program gets that 
record and again checks through 
the notes. When it has found all 
the notes for the current data, it 
closes the file and waits for a 
keypress to return to the main 
menu. 

Conclusion 

As you can see, it is possible 
to do some practical work with a 
single disk, 16K TRS-80. The 
techniques I've used apply not 
just to calendar keeping but to 
any type of low volume archival 

storage. For example, you might 
want to divide a file not by 
weeks but by budget classes: 

SMALL BUSINESS SYSTEMS GROUP, INC. 
the company who brought you rMI TRS-80 business software 

HARDWARE 

NEC 5610 Spinwriter 2996 16K Level II 799 
DATAROYAL5000 1495 64K Model II 3899 
Ottidata Microline 80 895 48K 2 disk Model ill 2614 
Originate/ans-r Modem 189 64K Superbrain 3.0 2996 
US Robotics 330 Modem 310 48K Zenith Z89 2596 
The Connection .. Atari 800 996 

with ST80 III·C 439 Atari400 596 

Lynx 239 64K Altos ACS800Q.2, 

The Source 96 Soroc 120, CP/M 5645 

R S232C board 99 GTC 100A Terminal 986 
16K 250 ns NEC Memory 75 Sorocl0120 986 
Box 10 5 '.4" Diskettes 35 ZenithZ19 985 
Box 10 8" Diskettes 49 80 track MPI sgle drive 596 
Box 8 ~ x 1 1 Paper 33 80 track MPI dble drive 1096 
Box 14 7/8'' Paper 43 40 track Siemans 390 
4 Drive Cable 49 8'' Siemans for Mod II 1049 
2 Drive Cable 35 Dual Siemans for Mod II 1596 
Model II Cables esk Z89 Add·on drive 525 
Ribbons, etc. esk 32K Expansion Interface 490 

SOFTWARE 

MOD I MOD II 
Name & Address 99 195 
Inventory 195 325 
CPA Client Billing 350 660 WRITE FOR NEW 
3 Disk Coor AR,AP,GI 350 960 CATALOG 
Stand alone AR,AP or GL 125 225 
Payroll 125 225 
AR with Invoicing 275 375 
Stock Control 225 
Dental Billing 800 1200 
Personal Finance (cmpledl 50 79 
6 Games by Lance Micklus 75 
STIIOttl• communications 150 200 DEALER INQUIRIES 

VTOS 4.0 bv Randy Cooke 99 INVITED 

SORTIIO 59 99 

We also have CP/ M, Wordstar. Electric Pencil, Pearl, 
Microsoft. Superbrain Business Software, and much 
much more. 

TRB-10 Is a trademartt of Tandy Corp. 

COMING SOONIII 
SBSG Business Software on the Zenith and Altos 

.... 18 

Small Business Systems Group, Inc. 
6 Carlisle Road 

Westford, MA 01886 
(817) 812·3800 

Our 24 hour/ day 
on-line computer and 

message center. 
FORUM-80 

1-617 -692-3973 
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Food, Doctor Bills, Gasoline, 
etc., and keep track of your per· 

sonal budget that way. 

them. You can use disk space 
more efficiently with variable 

length subrecords. You can lm· 
prove the editor used to enter 
notes so that you can correct a 

mistake after leaving a line. 

21t PRINT @ 348," ";: INPUT PW$ 
211 IF LEN ( PW$ ) <• 6 THEN COTO 241 
221 PW$•LEPT$ (PW$,6 ) 

Finally, there is room in the 
program for considerable cus
tomizatlon. If you own a printer, 
you can print out the day's notes 
and check things ott as you do 

Most importantly, get busy 

and use that computer! • 

231 PRINT @ 411, "PASSNORD TRUNCATED TO : ";PW$ 
241 PRINT @ ~1~ ,"PLACE TB£ CALENDAR P1LE DISl IN DRIVE 

"; D\;" AND PRESS ENTER." 
251 l$•INlEY$:IP Jt$a "" THEN COTO 251 
261 REM ••• FOLLOWING CODE SETS UP THE FILE NAAB 
271 IF LEN ( PW$ )>1 TBEN PW$•"."+PW$ 
281 P$•"CALEN/ DAT"+PW$+": " +RIGHTS (STR$ (D\ l , 1 ) 
291 REM ••• FOLLOWI NG CODE O~ENS AND INITIALISES CALEND 

111 CLEAR 511 
111 CLS 
121 PRINT@ 21,"INITIALISE CALENDAR PILE" 
131 PRINT@ 136,"WHAT DRIVE WILL HOLD THE CALENDAR DISK 

(1-l)"r:INPUT D\ 
135 IP (D\ >3) OR (D\ <1) THEN COTO 111 
141 PRINT@l9~,•oo YOO WANT TO PASSNORD PROTECT THE CALE 

NDAR FILE (Y OR N)7° 
1~1 U•INKEY$ 
161 IP K$•"N" THEN COTO 241 
171 IF K$•"Y" THEN COTO 191 
181 COTO 1~1 
191 PRINT @ 268, "ENTER A PASSNORD (6 CHARACTERS OR LESS 

) . 

AR PILE 
311 OPEN "R", 1,P$ 
311 FIELD 1,1 AS T$,2~2 AS D$,2 AS C$ 
321 LSET T$• " • 
lll LSET C$•~1$(1) 
341 LSET DS•STRINC$ (252," " ) 
lSI FOR 1•1 TO ~3 
35 5 PRINT @ S99,"INITIALISING WEEK "ti 
361 PUT 1 , I 
371 NEXT I 
381 CLOSE 
391 PRINT @ 724,"INITIALISATION COMPLETE " 
395 FOR I•1 TO 1111 :NEXT I 
Ul CMD"S" 
411 END 

Program Listing 2. The Persona l Calendar. 

" ~ !IV L ltC IIIIUCFGio4t~~ l".'~fPI~ 

E t R $ '1. I 4>" C!o ..- T F="$-G:t 0 :_' 
( Th• G~e•htc Lift• ~rtftt•r > 

" . FootbaU Pool Program ,.,. ,.,. TRS-80::. 

! i - ,· . 
n 

i 
Use your TRS-80 <kSit system Run your weel<lv olhce 
tootbaD pool wM thos menu dr,..n program Thos pro
g.am ncludM a pre-programmed 1980 NFl footbal 
5Chedu1o ()puons tndude MooOav noght tootbal . poont 
SD<eads. pre-programmed NFl games 01 your own col· 
lege selecttans Program auto~ucaJty computes w.n
ne os S3 5 00 lncluOtng O•slo: 

EXPAND-0-BOARD 
$29~ 

~ I '- ·-· . L---~---------------------
I 

!. ~,..... .,.,.,.., ~~~-· · •"--'"' odclitional 
~ 110 porta Hcomee otwtoua. Sotw t.he probtem 
g with the new u~ree port eatender from S. C . P 

The EXPAN0-0-I!IOARD ""'Y be c-ted ~ 
f 
..! 

;. 

w 
.J 

" ~ 

EA . :--: . eo. " · t:s . ... 13: c:w.c, ... ,., a. .. 
-- UL..,._,.,.,.., 

h ....... ,., .. ,t<. 
......... (hl lo ....... ... ,.... ..... . ... 

,., .... , , ....... u '*• .... . 
..,.,, .. •10 MX I.Jw ,,.,,.. II 
h, ... ,.,. tah . ... . • 

'"'·" 1M" 
e?to. oo e73o . oo 

t-IIO T£ T•..t t C* EtiT I F'"E AC• HA~ CE:Ct t 
c ,:-CATC[' Ot t THE El'A':C l I 
L l t-fC Pf:'I t 4TEP . 

.._,. MJDIOAJIO.:O SVSTDOS "141 
24~ ~'"-"'~WV•l • Dr- . 
S.n 3 ... . C.. 95 l32 

..... . 4Ge-946-1 265 

! 
.J 

0 . 

AeQuues 32k. one d•sk dr.ve, and pnnter ComC)Jele 
Cutting biN package •ncludes spec111 ptOQfam Cassette 
Svstems afSO avalfabkt Software computes all truss 
conflguratl()nS w•th many mcludtng matenal costs 
Svstem currenttv 1n use bv ma,10r truss manufac tu,er 
call Of wnte ror deta•ls .., __ ,__. 

DATA TRUSS. INC .,.u 
P O 8o• 1 4~42 

G.,.SV!fte . Aoncla 32604 
19041372· 1 ~60 ; 

" 0 

to the keyboerd una or E .I. A buw c•ble i e 

·~ ond may ..... - -··•tely tor sn.95 

TO ORDER CALL 

(313) 264 -5704 
OR SEND YOUR ORDER TO : 

Sterling Computer Products 
36811 Lodge Drive 
Sterling Heights. MI. 48077 

-St.501Dt,_. · Mic:IL-. -·"-
Onion- llel*d..., c:heck. - ...... "' COO . 

VISA & MASTEit CHAACt ACCEPTW 

DEALER INOUIUES INVITED I 
.TIIIS- 10· • ., .,.,.._,.,., .. 1~Cor~ "" 201 

UCSD* System for TRS-80 Model lit 
The most portable operating system now supports FORTRAN. Pascal and/ or FORTRAN modules are compiled in universal P-code, so they 
can run on most microprocessors, often without recompiling. Programs execute up to 10 times faster than comparable BASIC programs, and 
use much less memory. Ready to run on TRS-80 Model II (64K). 

FEATURES PLUS, from PCO Systems 
• Interactive operating system- dynamic • Disk formatting program to initialize dis-

overlays, disk file handling, run-time sup- kettes in single or double density formats. 
port and block 1/ 0 routines. • Configuration program for serial I/ O. 

• Fast, one pass compilers. • Disk-set program to permit separate as-
• Two Editors- one screen oriented for pro- signment of density and format charac-

gramming and text editing, one character teristics for each disk drive. 
oriented for hard copy terminals. DOCUMENTATION 

• File handler to manipulate disk files. 
• Macro-assembler that produces code for 

linking with Pascal or Fortran programs. 
• Linker for link-editing of object and as

sembly code modules. 
• Library of program modules and utilities. 

• UCSD System Manual (400 pages). 
• Beginner's Guide To UCSD Pascal. 
• Pascal User Manual & Report. 
• Fortran User's Manual with Fortran 

systems. 

PCD Systems, Inc. 
PO Box 143 Penn Yan, NY 14527 315-536-3734 

PRICES 
• UCSD System with Pascal Compiler S350 

with Pascal and Fortran Compilers SSOO 
• Fortran Compiler alone 

(requires Version 11.0) 
• P-Code Interpreter alone 

(either LSI-11 or Z-80) 
Optiomal Utility Progrilms 
• CP/ M ' to Pascal file conversion 
• TRSDOS1 to Pascal f ile conversion 
• Z-OO Disassembler/ Dump program 

ALSO AVAILABLE 
• UCSD System for MINC' or PDT•. 

S200 

s 85 

$50 
$50 
$50 

• Z-80 Adaptable System (you write BIOS). 
• UCSD System for CP/ M environments. 

PCD Systems is a licensed distributor of the 
UCSD System for Pascal and Fortran. Dealer 
inquiries are invited. 

• TI"Idemarl! of the Repn11 of the Univenity of CaHtornia •Tradenwtrlo ol Tandy Corporation 'Tradenwtrlo ol Oigi,.l Reseorch '1rodemark 01 Oognat Equipment CO<poratlon 

.... o.::: 
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"I Love it !! ... It's really a incredible 0/S. It' just great! 
Now I see why people who have seen it say they are now 
believers. I know I am:· LANCE MICKLus 

L•r•• t8 11
) dr ,ve SUPPor t . 

Ooub l+ S.d~d d r, ve suP~or ~ . 

Do ub le Den s.t.Y d r.ve suPPor t .. 
80 T r • ~ k df o V~ SUPPOr t. 
*NOTE ~ 1 1 t~bove d r, v .?s h\t~Y bll? 

M•Med on • nv on~ ~Yst eM ~nd c ~n be 
c o n f • • u r Pd tlt S y sg en t • me or du r • ,.,. 

• nY Bil•: k uo' 
I > w . ncheste r t.ec hnOI09Y f • X•d d r.v~ 

SUPPC•f t . 

I I S uPP01 ts llil l'"I Y -:c•rr\b , tl•t. •• : .r. 
AbC.1V~ d r , v-:-s UP t •:• ,a hl.K. 

d l" t\lo?S. 

7 • Su PPor t s doub l~-sP~~d Proc essor 
C l OC k MOdt ft C tlt • Oft ~ . c Ar chbOid f o r 

@')(tlM PI€-' 

8 • FASTER' --- h1P rov~d ov~r , .. Y 

~~ r u c t ure us.ng ISAM acc~ss · ~ ~ 

t e c h nt QUeS o MP f0 V9 S IOad t09 t t MeS b Y 
UP t O 140 0 :1.. 

9> G~ne r ~ : cu r POS~ o u tPut SPOOl e r § 
o f ~ tr u~ . 5Ytflb •on t des. 9 n c rov. de 
S t MU l t~ neOUS OU ~PUt tl n d P f0 9 f .hl 
eHecu ttan Wttho u t ~n y user 
.nte- r vent .or. . 
11> 1\e-Ybc. oo rd f ;eo~tu r o? 

PerM . ts vou to er.t~r kevstrok~s before 
yo u r Pro g r •hiS n~ed t heM. 
11 > User d'-'f •n•b lo;c> kE-Y S• • 1 1. : t; 

l ette- rs. 
121 Bu . I t .n Gr .lPh •C s~r.n~ P • c we r 

letS YO U ~n ~~f • •. • Dh tC SYMbO l S ,n t O ~ 

BASIC Pro• r ••' f rom the ki?Ybo oo r d 
through the use- o f t h~ <CI <?oo r> ke-Y. 
The (C ieo.l r) keY .s S •ft1Q I Y he-ld down 
(.J USt l 1k:E' the <Sh , ft. ) k"E'YS > dU f•I"I "J 

.lfld 

Vt01 ~ • •• 9ftilPh tCS 1 

13> D•ted f, 1e-s. --A I 1 f , 1~s oor• 
• ccomP• n• ed bY th~ d•t~ o f the •r l tilSt 

MOd•f• c •t •on rcre •t . on or w r. t~ ) . 
1~) M• rked f , I E>S. --All f o I E'S • r • 

• ccomP•n , e-d b Y • ' m• rt<' • f tt-.ev hAV E' 
been mo d • f•ed s . nce theY w~r• t•§t 
bOI~k~d uP. Th, s PE> r mo ts thE> BACKUP 
Uttl• 't Y t O CO DY On I Y thO SE" ft 1 @' 5 Wh t •:h 

hoove • c tu• l I Y been UPd•t<?d s.nce • 
Pl" e>V tOUS b••: kuP .. 

15> .. Fol<? t r •ns fer bY cl •ss. Allows 
t r •nsfe- r r . n• o f • ' 1 'f , l t!'s of • ••"'• tar 
d • r• c t o ry c t••• • f• c •t. •on ~ucn •• / CMO, 
/ BAS. / PCL, •tc. 

VTOS 
4.0 

VTOS 4.8 
Operating System 

Di skeLL€' wi t h 
Opera lor 's Guid<.' 

$99.95 

VTOS 4.8 
MasLet· 

Ref et"f'll<"f' Manual 

$ 29 . 95 

VTOS 4.8 
Combination 

-1. 0 di sk. 

Opet ·atot·' s Guide, 
and Master 

Ref er ence Manual 

$125 .00 

11> Bu i It- I n SYSTEM comm•n d 
tow•r c••• d i SDI•Y d riv•r, 
Qr.nt, br@l•k' k@Y d •s•b t• , 
cu rsor , d •Sk dr . ve §t•PP• n• 
Mo t or-on d e t • Y MOd • +• c•~ ·on s. 

MOT E-. 

17> User m• Y SYSGEN • custom 
SYS t em con f o•u r •t oon cont•on i n • 
s~>•c• • l I / 0 d rov• r s. d•v• c• LINK on• 
• nd ROUTE on9. SPOOL •n• •nd DEBUG 

WI I I 

thE-
Process w.t~out r ~Qu, r •n• • 
lenOJthY AUTO •nd CHAIN PrOCE>dure. 
18> Non-BREAK •b l e AUTO • nd CHAIN 

COMM.nds. 

19J Wo l d-c• r d OIR•ctorY . PerM •"tS Yo u 
to 1 oc•t"' 01 1 1 f , 1 es o f • 
ct •ss • f •c•t .on su ch •s 
Un of OrMIY ond oc•tes f o l e 

( 102 4 bYtes ) re••rd l ~ss of 
'"OIR D" would 'Jove YOU • II 
th•t s t•rt Wt'th "0'' . 

s,z• .n 
d r tVi? t Y P •• 

YOU f 

28> DYn•m oc fo I<? n•mE> def•ults 
APPEND. COPY, •nd RENAME 
• t lOW YOU t O SPeCtfY OOIY M 1 0tM~I 

,,, forM~t •. on •bo ut f • t eo n•tt\es. 

21 ) COPY • nd APPEND com•••n ds 
uP t o 300~ f•ste r . 

22> ALLOCoot<i' coo>m•n d 
p r •·-• tto~ •t.on •nd non-rei i!'AS • b •l• tY 
o f f , 1 ~ sP•ce-.. F. ,., sP•ce w. 11 neve r 
shr .nk t f th•~ oot. on used. 

23> MEMORY o:o•••••nd f or 
Sett • O'J UPP6-f ME-MC• I·Y I 1Mit .. 

24) Voor o•b l• Len•th fo le SUPPort 
.ncor Por•t•d wh i ch 

b l ocks short us• r d•t• records 
w .tt-.en • s•c t or • nd • cross s•c t.or 
b o und•r••§ th•r•bv t•k •n • 
•dv • n t••• Of d oSk f o I . SPOICE'. 

25> No s•c ur otY d osk roeeded to 
b•ck uDs or t o r un t~e svstem ' 

21> Tnou9h m•n~ 0/S be• r h os deS i 'J n 
•nd code VTOS 4.0 os th• onlY Ful IY 
AProv•d OP•rAt i n• SYst•m b Y 
Cook ! And it os FANTASTIC ! 

27> Endors•d bY Sco tt AdAms •nd 
Mi ck lus ! 

and VTOS 4.0 are re &IStered tradem arks of VI RTUAL TECHNOLOGY. INC.- Dallas, Texas 75234 

Available from the following distributors or 
your local COmputer Store. DEALER INQUIRIES INVITED. 

Fo r Menti oni ng Thi s Ad . ( Va lid month of this publi cation ONLY) 

QUALITY 
SOFTWARE 
DISTRIBUTORS 

11234 Park Central PI Su i te C 
Dal las Tex.as 75230 

(214) 692 -1055 
Micronet: 70130,203 
SOURCE - TCC293 

(JJ.1!!~t:9.!l!.lf. .. 
ADVENTURE INTERNATIONAL 
Box 3435, Longwood, F la . 32750 

(305) 862-6917 -Voice 
after 8:00 - same number 

as FORUM 80. (SOURCE - TCC957) 

Prices subject to change without notice. 

.. 

SMALL BUSINESS 
~~ SYSTEMS 
~. GROUP 

~ Carlisle Rd. 
Westford, Mass 01886 

(617) 692-3800 -Voice 
(617) 692·3973 ·FORUM 80 

Micronet - 70310,236 



THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-801 

.. * MICROCOMPUTER 

SOFTWARE 
FOR TRS_.. .• 

OWNERS ;L[lr:lPlJ I HDr.iZLS ~ -~4E~ 
MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 
• PRACTICAL APPLICATIONS 
• BUSINESS 
• GAMBLING • GAMES 
• EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 

. . . . AND MORE 

PROGRAMS AND ARTICL.£5 PUBUSHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A-COMPLETE INCOME TAX PROGRAM CLONG AND SHORT FORM I 
• INVENTORY CONTROL 
• STOCK MARKET ANALYSIS 
• WORD PROCESSING PROGRAM CFOR DISK OR CASSETIEl 
• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• PAYROLL CFEDERAL TAX WITHHOl.DING PROGRAM I 
• EXTEND 16 DIGIT ACCURACY TO TRS80~ FUNCTIONS cSUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS! 
• NEW DISK DRIVES FOR YOUR TRS80~ 
• PRINTER OPTIONS AVAILA8l.E FOR YOUR TRSo80-
• A HORSE SELECTION SYSTEM••• ARITHMETIC TEACHER 
• COMPLETE MAILING LIST PROGRAMS cBOTii FOR DISK OR CASSETIE 

SEQlJENTIAL AND RANDOM ACCESS I 
• RANDOM SAMPLING• • •RAR GRAPH 
• CHECKBOOK MAINTENANCE PROGRAM 
• I I:.V£L II UPDATES"""l.EVEL IIINOEX 
• CRtDIT CARD INFORMATION STORAGI:. FILl 
• BEGINNER' GUI~ TO MACHINE LANGUAGE AND ASSEMBLY 

I t'\NliUAGE 
• LINI:. RI:.NUMBERING 
• AND CASSETIE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON CGENERAL LEDGER. ACCOUNTS PAYABLE AND 
RI:.CEIVABLE. FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE . 
PROGRAMS FOR HOMEOWNERS. MERGI:. TWO PROGRAMS. 
STArlSTICAI AND MATHEMATICAl PROGRAMS I BOTH 

E~ ELI'-MENTARY AND ADVANCED I AND 
0 

FR WORD PROCESSING PROGRAM (Ca5HIIP or OW.I For Wllllll9 k-11'-"S. lui, nld~lll!l liil•. c1c . W11h each rww •ubscropllon• 01 rcno.>wal 

~ LEVEL II RAM TEST (Ci .. wllr or Disk) Clwck• random acc<'SS nwmory 10 •msurt! 1h.s1 all nwmory locahons ar~ workong prQPt'rly 

DATA MANAGEMENT SYSTEM cc.u.ur or Disk I Compt.,1" tolo- mc>nagemml 'lor your TRS-8>~ F:b ~ ~ 
CLEANUP cc .. ~wllr or Oi..a.)l'd•l dCIIOfl MdLe Gam•· Qcc 
ADVENTURE CCi15MIIr. or l>i1ikl Adwnlur~ II() by Scull Adams (From Adwnlureland lnlt>rlldloonall 

SEND FOH OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS 01' TRS-80'" PROGRAMS AVAILA81..f ON 
CASSETTE AND DLSKETIE) S2 00 OR FREE WITH EACH SUBSC=:.::RI::...PT.:..:IO:::.N:..;;S::....OR.::.:.:...::::SAMPL~..=E.::ISSU=E::.._ _ _ ____ _ _ ___ --l 

;L[Lr:I~ZLE~ ····~:············ ··· ·················· ········· ········,.e·w·-rot:l=i=Re·! 
~~--....:a 

50 N. PAICACK ROAD 
I"'ING VALLEY, NIW YOfUC 10177 

ONE YEAR SUBSCRIPTION $24 . .... . • . • . 

TWO YEAR SUBSCRIPTION $48 . .. ... ... . 

SAMPLE OF LATEST ISSUE $ 4 .... ... .. . 

START MY SUBSCRIPTION WITH ISSUE . . .. ..... . 

r.A\ 24 0HRODUERR ~ ORDER LINE 
~ COUTIIDI OP N.Y. ITATI!) 

LINE (800) 431·2818 
(914) 425-1535 NEW!!! 

IIOD-0 NKW81.BTTK1l 
., orla ..... (e1 ° July 1978 • 17 ° J.,uary 11179 • 112 ·June 111711• 118 ° J.,uary 11180) 

NEW SUBSCRIPTION . . . . . . . . RENEWAL . _ - .... . 

CREDIT CARD NUMBER------ ---- ---- ------ --EXP. DA t.._ _ _ _ ___ _ 

~GNATURE-----------------------------------------
NAME ____ _ _ _ _ ____________ ___ _ ______________ _ _ 

ADDRESS _ _ ___ _ _ ____ CITY STATE ZIP ______ _ 

... ADO 161VlAIIICANAD4, NVUC01 • ADO lll/YtAII M1 MAIL • OlJ'niD( Of USA, CANAIM a I'IVIJCO ... 
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* All Orders processed within 24-Hours * 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling) 
* 10-Day Money Back Guarantee on Disk Drives and Printers PLVS 120-Days Free Seroice 

• LIARNINQ LIV£L II By Oovid Lien 
The Original Author 01 The Level Manual 
A Step By Step approach to Learning Level II 
upeciolly gee red to new TRs-ao~ Owners 

$15.15 

• TRS.IO~ DISK AND OTHIR IIIYITIRIIS 
Over 100 pages of indespensible onlormation lor 
d tsit owners Learn to recover tnformatron from 
bad dosks, how 10 make Bosoc progroms unhstable 
and 12 more chapters of never publoshed tops and 
infOtmatton Wntten by H C. Penn~ng1on 
(for all Oosk Owners) S22.5CI 

NIW UIQ BUIINIII IYITIIII 'OR IIIODIL I 
OR IIIODIL II • IN ITOCIC 

· Generol Ledger 
. Accounta Recelvoble 
• Accounts Poyoble 
· PayrOll 
• Inventory Control wtth lnvo•ctng 

• Eacl'l modute can be operated tOdiYtdually or as I 
coordonated IYSTIIII. Turn-Key error cotchong 
operatton for begtnners 

• Complete manual and documentateon 
accomoany each program 

• Mtntmum System reqwrements 2· Dtlk Qnyes 
lor Model I .. 1-0osk Orovt! lor Model II 

• Eoch module con be lo rmo11ed to span dill 
on up lo 4-0osk Orovt!l 

• Free JG.Ooy telephone consulloloon 
• Call lor complete specolicatoons 
• Model I Version $125.00 Per Module 

$415.00 Per System 
• Modfll II llersoon S225.00 Per Module 

$115.00 Per System 

DATA IIIANAOIIIIINT IYITIIIII 
• OMS repl•ce .nde• cards or any data reqUirmg 
long hats of tnformahon 

• TBS ln·Memory lnformat•o n System 
(For Cassette Systems) 131.15 

• TBS Oosk Data Maneger (Requires 1 or more dosk 
droves) Set up lui random access. files In 
monutes. Stores up to 3201< of inlormallon on 4 
D rives Up 10 10 fields and 255 characters per 
record. Supports upper and lower case RS-232or 
TRS-232 .. Features complete edillng $41.50 

• Personal Software CCA Data Management 
Sy•tem_ Complfttely user oriented, menu drive. 
130 page Step By Step Manual Capable of 
•n.,entory controa. sorting data. reporttng data '" 
nearly any form (lor reports and mailong labels) 
Sorts data 1>y up to 10 fields lor zop code. balance 
due. geograptuc location or wt\atevet Prints 
reports with subtotals and totals automatically 
calculated. Fast random eccess S75.00 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10177 

BOURS:9-S 
Monday thra Saturday 

..... 

FROM RACIT COIIII'\,ITES 
• RIIIIODIL·PROLOAD • Renumbers progrom 

lines. comb1nes programs The only renumber 
program tho! woll renumber the moddle o l a 
program Specify 161< , 32K or 411K Works wllh 
Cassette or Otsk $34.15 

• QSF • Use '" your Baste Programs for Instant 
Sorting (wollsort 1000 otems on 9 seconds) Other 
commanos •nctude Compress and Uncomp(ess 
Data. Ouphcate Memory. Oosplay ScrMn ContrOls 
and Fast Graphoc Controls $24.15 
(For Casseue or Oosk. spt!Cofy 161<, 32K or 48K) 

• OOIORT • All G.S F commands plus spt!Coal 
Mulhple Ollk Sortong Roullneo $34.15 
(Specify 32K or 461<) 

• IN,.NITI BASIC • Adds 70 commands to your 
TRS.eo·• •ncludtng Instant Sort. M Atu a 
Commands. Strong Commands. Left and Roght 
Juatiflcatton. Stnng Centermg, S•mullaneous 
Equ•tlons. Upper and Lower Case Reverse and 
more (For Casselle or Oosk) $41.15 

• IN,NITE BUIINIEII (Requores lnlonote Basoc) 
Ehminete Round-ott enor. 127·D •g•t Calcutat ton 
Aceuracy. Insert New E~men1s m Sorted A rrays. 
Automahc Page HeaO•ngs. Footings and 
Pag,nateon. Mulhple Prec1110n Ar~thmehc and 
more (For Casse11e or Oosk J $21.15 

• CO ... YI • Copy Mach one Language Programs 
(for Caasftlte Onlyl $14.15 

• DIM (Oosk Sort Merge) S75.00 

FROM IIIIALL SYSTEM SOFTWARE 
• Rllll-2 Mochone Languoge Monotor $21.15 
• RIIII·2D Oosk Versoon of RSM -2 S21.15 
• DCY· 1 Converts MJtch.ne Language Programs 

from tape 10 dosk St.l5 
o AIR RAID- The ullomale TRS-80• game converts 

your TAS-80'" onto a real lome shoolong gallery 
$14.15 

o aARRICADI • A last pong style game $14.15 
• CPM • (For Oosk Only) $150.00 
• TRS.:t32'1NTIER,ACIE · ·lnlerfece wolh Soltware 

driver RS-232 printers to your TRS-80'" $41.15 
• TRI-232 'ORIIIATTIER • Addoloo nal (oploonol) 

Soltware lor TRS-232 owners Adds many ptonler 
commands to your TRS-80~ $14.15 
(With purchase ot TRS-232) $1.15 

• I"'NIIIOD ·Use the Eleelroc Pencolwoth RS'slower 
case modohcatoon S1t.l5 

'ROlli GALACTIC SOfTWARE 
• MAIL PAC • For Model I Oosk Systems 

only *"-15 
Ou1Ck·sort•ng full user control 0¥4!'f' ma•hng hst 
from Galactic Sottware 

• STOCK MARKET PAC ••. 15 

~24 HOUR 
ORDER 

LINE 

(914) 425-1535 

48-Page Catalog $2 FREE With Any Order 
Ord•r By Piton• Or Mail NEW TOLL-FREE 

ORDER LINE Add $1 P•r Ord•r For Shipping Within UPS Areas 
Add $3 For C.O.D. 

Add $3 For All Foreign And Non-UPS Shipments 
Add $3 For UPS Blu• Lab.l 

(OUTSIDE Of N.Y. STATE) 

(800) 431-2818 

FROM APPARAT NEW DOS • ••. 15 
35. 40 and 77 Track Vers1o ns av atlable 

o NEW DOIIIO rWolh varoable record lenglh loles 
c ham1ngs and many o ther tcahues S149.ts 

FROM THE BOTTOM SHELF 
o CHECKBOOK II (For Casselle oo Dosk) $31.15 
• SYSTEM DOCTOR (A complete doagnosos of your 

TRS-80'• Cnec~s memo• y vtde<>. cassette. C•S" . 
ROM . and au Olher parts o f your system) 
For Casselle or Oosk $28.50 

• CHECKBOOK REGISTER ACCOUNTING 
SYSTEM (Requooes 2 Oosk droves) $75.00 

• LIBRARY 100 • 100 esl abllsh P<l busm ess game 
and educ a11onal p roqrarns plus FREE Ttny P1to t 
all lor $41.50 

o BASIC TOOL KIT· Losts a ll ,;oroablcs GOI O's 
and GOSUB's on your progoam $11.10 

• SOUNDWARE ·Adds sound lo yoooo TRS-80'" 
Jus! plus ol on $21.15 
Sample P•ograms mcluded 

• TING TONG · Can be used w 11h Soundw are tor a 
Sound versoon of ponq S!l.l5 

• VIC • The Carta Vlsuel lnotrvcllonaf 
Computer Program $19.15 

The Level II 16t< C assette •s df?SIQn t"O ro teacfl 
begmners the Bas•cs o t M achmc lanquage and 
Assembly Langu age Programm.ng SPe c._·c ry 
Machme Ulngunge Instruc tio n O•splay o n vow 
vtdeo VIC 1nclucJcs Step By Step !>5 page manual 

VISTA VIO DISK DRIVE • 
1101< of Slorege $395.00 

Add $29 95 fo r C able (Free w1th pwchasc o t 
2: D•sk 0flves) 10 d ay money bac " guarantee 

FROM HOWIE SOFTWARE 
• MON-J • Macnme l anguage Progr ammu'9 tor 

begtnners M ON -3 •s a complete System M on110r 
w1th U sers M anual SH.H 

o IIION-4 • Oosk Ver-soon of MON -3 $41.15 

,ROlli MICROSOFT 
• LEVEL Ill BASIC $41.95 

Now Casselfe owners can add D•sk Commands 
to th elf TAS-so·· wttho ut owmng a D1sk Ouve 

• IIIICROSOH DISK ADVENTURE $2!1.15 
• TRSDOS BASIC COMPILER $115.00 

Run 88.SIC Procjrams up to 15 limes raster 

• NIEC BUSINESS QUALITY PRINTERS 
(For MOO-I or MOD-Ill $2,115.00 

THE ELECTRIC PENCIL 
Casse1te 
D ISk 

MOO-II Versoon 

'"-15 
$150.00 
$325.00 

• HORSE SELECTOR II By Dr Hal Davos 
The TRS-80'" versoon updated lor I he TRS-80'" 
and or.g1nally r ov•ewed m Systems and 
Methods S50.00 

• • • m.Yaa.-·ani.NG • • • 
FOR MOD-O OWNERS 

NEW MOD-II NEWSLETTER 
MOO-II CatalogF-w/suDscroptoon $12/year 
MAIL PAC $199.95 
MICROSOFT BASIC COMPILER 

MICROSOFT BASIC 
GSF SORT ROUTINE 
CP/M 
PEACHTREE BUSINESS 

SOFTWARE 
WORD STAR 

$395.00 
$325.00 
$50.00 

$170.00 

Call 
$495.00 
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COORDINATED BUSINESS SYSTEMS 
• EACH MODULE CAN BE OPERATED INDIVIDUALLY OR AS A COORDINATED SYSTEM. 
• TURN-KEY ERROR CATCHING OPERATION FOR BEGINNERS 
• FREE 3G-DAY TELEPHONE CONSULTATION WITH SBSG 
• EACH MODULE CAN BE F~MATTED TO SPAN DATA ON UPTO 4 DISK DRIVES. 
• COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL 
• MINIMUM SYSTEM REQUIREMENTS- 2 DISK DRIVES FOR MODEl l. . I -DISK DRIVE FOR MODEL II 

ACCOUNTS PAYABLE 
The ~ounts payable IYIIem receivn data concerning purcll .... from 
auppliars and producn cllecks on paymenl of outllanding lnvoicn. In 
addition. it producee cuh management reports. This system aidl in tight 
financial control over all cuh disbYrMments of tile buslnns. SltVeral 
reports are available and supply information needed lor the analysis of 
payments. expenHS. purcheHS and cuh requirements. All AlP data leeds 
Genetel Ledger so the! dill is entered into the system just once. These 
programs -re d..,.loped 5 ytllrs ego lor the Weng micro-computer end 
heve been tnted in meny environments since then. The peck age hll been 
converted to tile TR$-80'" end Is now 1 -II documented. on-line. inter
ective micro-computer SYitem with the capab<lities of (or e•ceeding many 
lerger SYitems. 

ACCOUNTS RECEIVABLE 
The objective of 1 computerized AIR sYitem is to prepare eccurate and 
tirneley monthly stetements to credit customers. Management cen gener
ate inform~~tion required to control the emount of credit extended end the 
collection of money owed In order to muimize proflteble credit sales 
while minimizing 1- from bid debts. The programs composing this 
•Yitem _,.. d-ioped 5 yew. ego. especially for SrNIII bYsineues using 
the Wang Microcomputer. Tiley have bean lnted in many environments 
since then. Each module can bl u.ad sllnd alone or can feed G-ral 
Ledger for a fully integrated ayatem. 

PAYROLL 
Payroll Invoice. m11ny complex calcutatlona and the production ol reports 
and documents. many of which are required by government agencies. It is 
en ld•l candidate for the computer. With this Payroll SYitern In-house. 
you can promptly and accurately pay your employ- and generate 
accruate documents/reports to m~~nagemant. employ-. and appropriate 
government agencies concerning •mlngs, tues. and other deductions. 
The package hu ~n converted to the TR$-80'" and is now a well 
documented, on- line. interactive micro-computer system with the capa
b<litin of (or exceeding) many larger sYitems. 

CAPABILITIES: 
* perform• all necessary payrolltuks including: 

• file maintenance. pey dlte entry and verification 
• computation of pey and deduction amounts 
• printing of reports and checks 

* can hllldle salaried and hourly employ
* employ- can re<*va: 

• hourly or salary wage 
• vacation pey 
• holiday pay 
·~rkpay 
• overtime pay 

(c-tlnuad on ned,..., 
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CAPABILITIES 
• menu driven: easy to use: lull scr•n prompting and cursor control 
• onvooce oroented: everythong r~tVolvn around the invoice: handlal new 

lnvooce or credit memo or debit memo 
* invooce information recorded: Invoice •. description. buyer, check 

register • . invoice date. ege date. amount ol invoice, discount (in 'lltL 
lreight. tax (S). total payable 

• trensaction pront and file maintenence procedures insure eccurecy 
• lle•ible clleck celculation procedure: eliows cllecks to be calculated lor a 

set of vendors - or - lor specific vendors 
* program prints your checkS: contiguous computer checkS with your 

compeny leHerhead can bl purchased from SBSG 
• reports include (samples on beck ): 

• open item listing/ closed item lilting - both dellli end summary 
• debit memo listing/credit memo listing 
• egong 
• check register report (to give an audit treil of checks printed) 
• vendor listing and vendor ectlvity (activity of the whOle year) 

* fully linked to GENERAL LEDGER: each invoice can be distributed to as 
many as love (5) different GL accounts: sysem eutometically posts to cash 
end A/ P accounts 

CAPABILITIES 
* menu driven: easy to uM: lull screen prompting and cunaor control 
• InVOice oriented; invoicflt can be entered before reedy for billing, when 

reedy lor billing. after billing or efter paid 
* ellows entry of new invoice, credit memo. debit memo, or Change/delate 

invoice 
* ellows lor progress payment 
• trensaction Information Includes: 

• type of AIR transaction 
• customer P.O . • 
• description ol P.O . 
• billing date 
• generel ledger eccount number 
• invoice emount 
• shippingllrensportetion Cllergn 
•tax charges 
• payment 
• progrns payment informltion 
• trensaclion print and file maintenance proceduraa Insure accuracy 

• customer statements printed; computer atetemants with your company 
leHerheed cen be purchuad !rom S8SG 

* reports include; jsamplea on back) 
• listing of involcn not yet billed 
• open iterna (unpaid lnvolcn) 
• cioMd items (paid involcn) 
• eging 

* fully linked to General Ledger: will poet to applicable ~nts: debits AIR. 
credits account you specify 



(PAYROLL CAPABILITIES CONTINUE.D) 

• employees can be paod ustng any combonatoon of pay types (except. hourly 
cannot receove salery & salary cannot receove hourlyl 

• specoal non-taxable or taxable lump sums can be paod regularly or oneltme 
(bonus, reombursements. etc) 

• health & welfare deductions can be automatocally calculated for each 
employee 

• earnongs-to-date are accumulated and added to permanent recOfds. taxes 
are computed and deducted US oncome tax. Socoal Secunty tax. state 
oncome tax. other deducltons (regular or one to mel 

• paychecks are pnnted. computet' checks with your company letterhead 
can be purchased from SBSG 

• calculatoons are accumulated tor. employee pay hostory, 94tA report. W-2 
report , onsurance report. absentee report 

• tully lonked to General Ledger Each employee's payrol!onformatoon can be 
dostrobuted to as many as (121 twelve dolferent GL accoonts. syst em 
automatocally posts to cash accoont 

INVENTORY /CONTROL INVOICING 

• OVER 1000 ITEMS ON MODEL I 
• OVER 3000 ITEMS ON MODEL II 
• LOW STOCK ALARM 
• INVOICING DEDUCTS FROM INVENTORY 
o COMPLETE INVENTORY REPORTS 
o REORDER POINT REPORT 
• QUICK ITEM ACCESS 

CLIE:N T BILLING. STOCK CONTROL. DENTAL BILLING. COMMODITIES 
Medocarei Med1caod bolhng also avaolabte 

MODEL I 

MODt;L II 

$125 Per Module 
$495 Complete System 
$225 Per Module 
$995 Complete System 

~
E ARE THE ONLy SOFTWARE COMPANY THAT OFFERS A REFUND 

WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPUTRONICS 
MQNTHL Y NEWSMAGAZINE SUBSCRIBERS ONLY) . . WE DO 
CHARGE A S3 PENAL TV TO COVER POSTAGE AND HANDLING -----

GENERAL LEDGER 
The General Ledger accountong system consoltdates lonancoal data from 
other accounttng subsystems (AIR. A/P. Payroll. dorect posltng) on an 
accurate and timely manner. Mejor reports 1nclude the Income Statement 
and Balance Sheet and a "specoal" report desogned by management The 
beauty of thos General Ledger system os that it os completely user formatted. 
Yoo "customoze" the account numbers. descnptoons. and report formats to 
suit your particular business requirements. These programs were de
veloped 5 years ago tor the Wang mocro-computer and have been tested on 
many envoronments sonce then. The package has been converted to the 
TRS-80~ and os nJw a -11 documented. on-lone. onteractove mocro
computer system with the cepabihltes of (or exceedong) many larger 
systems 

CAPABILITIES 
• more than 200 chart ot accounts can be handled 
• account number structure os user deft ned and controlled 
• more than 1.750 transactoons may be entered voa 

o dorect postong: done by hand. validated agaonst the account tole 
before acceptance 
o externel posting: generated by AI R. Al P, Payroll or any other user 
source 

• data IS maontaoned and reported by · 
• month 
• quarter 
• year 
• prev1oos three quarters 

• reports (samples on backj onclude: 
o troal balances 
• oncome statement 
• balance sheet 
• specoal accounts reports and more 

• user formals reports w1th the tollow1ng desogned as yoo wosh· 
• t itles 
• headings 
• account numbers 
• descropltons 
• subtotals 
• totals 
• skop Iones 
• skop pages 

• up to e1ght levels of totals - fully user des1gnated 
• menu driven: easy to use; full screen prompting and cursor control 

•••••·····•••••••••·•·••····••··•••••··•············•········ ··················•··•· ·· ······•••••·•••••••••••••••• 

50 N . PASCACK ROAD 
SPRING VALLEY, NEW YORK 10117 

PLEASE SEND ME: 

MODEL I 

MODEL II 

St25 PER MODULE __ 

$495 COMPLETE SYSTEM -

$225 PER MODULE __ 

$995 COMPLETE SYSTEM __ 

HOUR 
24 ORDER 

LINE 
(914) 42~1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE DF N .Y. STA'n) 

(800) 431-2818 

CREDIT CARD NUMBER ---- - ---------- ------ - - - ---EXP. DATE ___ _ ____ _ 

SIGNATURE ___________________ _ _ _ _ ___ ___ _ _______ _ _ ________ ___ _ 

NAME - -------------------------------- - --- ---------- - --------------
ADDRESS ____________ __ CITV ______ ___ STATE ________ ..._IP _____ _ 

. .. ADO 16/VEAR (CANAOA ... ExtCOI · ADO 1 11/YEAR Alii MAIL · OUTSIDE Of US A . CANADA & MUICO ... 
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••• EVERUMD!ih~[9.h!D.X9Yy!po!"S•80'·· •• 
.-=-=--=-==- - ------ - - -

100 slJPEI\ MASTER PAC •oo 
1\()Gl\A)tiS :lad EDITION (COMPLETELY REVISED) 

p FOR YOUR TRS·80T .. LEVEL 0 MICROCOMPUTER 
ALL ON CASSETTE OK DISKETTE 

-=--=-c.:-=--=---:M..J-~----=-c·~ --- -=------ ---------------.. -- -- ------ - ---=-=- --- ........ ~--=-=- - - - ~ 
BUSINESS AND PERSONAL FINANCE 

I. CHECKBOOK MAINTENANCE 
2. TIME FOR MONEY TO DOUBLE 
3. FEDERAL FICA 6 WITHHOLDING TAX 
3. COMPUTATIONS 
4. HOME BUDGET ANALYSIS pdS8 
5. ANNUITY COMPUTATION .,. 
6. UNIT PRICING .W 
7. CHANGE FROM PURCHASE 
8. NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. MORTGAGE AMORTIZATION TABLE 
II. INVENTORY CONTROL 
12. PORTFOLIO VALUE COMPUTATIONS 
13. VALUE OF A SHARE OF STOCK 
14. SALES RECORD KEEPING SYSTEM 
15. FUTURE VALUE OF AN INVESTMENT 
16. EFFECTIVE INTEREST RATE (LOAN) 
17. PRESENT VALUE OF A FUTURE AMOUNT 
18. RAT£ OF RETURN-VARIABLE INFLOW 
19. RAT£ OF RETURN·CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STRAIGHT LINE DEPRECIATION 
22. SUM OF DIGITS DEPRECIATION 
23. DECLINING BALANCE DEPRECIATION 
24. BREAK EVEN ANALYSIS 
25. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29. ECONOMIC ORDER QUANTITY IEOQ) 

INVENTORY MODEL 
30. VALUE OF HOUSE CONTENTS aft...W a.L 
31. TEXT EDITOR a•l\~~ .. 
32. MONTHLY CALENDAR II" D 
33. DAY OF WEEK 
34. CASH FLOW VS. DEPRECIATION -. 111111_., 
35. COMPLETE MAIL SYSTEM _,.,.~'-51 
36. INTEREST RATE ON A LEASE I' all"" 

STATISTICS AND MATHEMATICS 
37. RANDOM SAMPLE SELECTION 
38. ANGLO METIC CONVERSION 
39. MEAN. STANDARD DEVIATION. 

MAXIMUM AND MINIMUM 
<10. SIMPlE LINEAR REGRESSION 
41. MULTIPLE REGRESSION ANALYSIS 
42 GEOMETRIC REGRESSION 
43. EXPONENTIAL REGRESSION 
44 SIMPLE MOVING AVERAGE _..,..-wcs 
45. SIMPLE T TEST e*r a.: a aa a • 
46 CHI·SQUARE TEST ~ a .. 
47. NORMAL PROBABILIT IES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 
51. MATRIX TRANSPOSE 
52. MATRIX INVERSE 
53. MATRIX MULTIPLICATION 
54 SOLUTION OF SIMULTANEOUS EQUATIONS 
55. QUADRATIC FORMULA 
56. LINEAR EQUATION SOLUTIONS 
57. ROOT HALF INTERVAL SEARCH 
58. ROOTS OF POLYNOMIALS 
59. ROOTS-NEWTON'S METHODS 
60. PRIME FACTORS OF INTEGER 
61. LEAST COMMON DENOMINATOR 
62. RADIAN.DEGREE CONVERSION ~ a. TJI 
63. NUMERICAL INTEGRATION .... 

UTILITIES 
64. QUICK SORT ROUTINE 
65. PROGRAM STORAGE INDEX 
66. MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER 
68. SHELL SORT 
69. CASSETTE LABEL MAKER 
70. COOES MESSAGES 
71. MERGE TWO FILES 
n. SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 

GRAPHICS 
73. DRAWS BAR GRAPH 
74 DRAWS HISTOGRAM 
75 MOVING BANNER Dl PLAY 

G AMBUNG AND GAMES 
76. RANDOM SPORTS QUIZ 
77 GOVERNMENT QUIZ 
78. HORSE RACE. 
79. MAGIC SQUARE 
80 ARITHMETIC TEACHER 
81 HIGH LOW GAMBLE 
82 UNSCRAMBLE LETTERS 
83 HANGMAN 
~G~EOF MM G 
85 RUSSIAN ROULETTE G .. ~·-UN 
86 ROULETTE GAME ..... 
87 ONE ARMED BANDIT 
88 HIT THE TARGET 
89 WALKING DRUNK 
90 STATE CAPITAL QUIZ 
91 TIC TAC TOE 
92 DICE GAME 
93 LUNAR LANDAR GAME 
94 BIORHYTHM 
95 HORSE SELECTOR (CLASS CALCULATOR} 
96 RANDOM DICE ROLL 
97 RANDOM ROULETTE ROLL 
98 RANDOM CARD DEALER 
99. GUESS THE NUMBER 

100 WHITE OUT SCREEN 

WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND WITHIN 30 DAYS ON All SOFTWARE (H & E COMPU
TRONICS INC. MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE DO CHARGE A S3 PENALTY TO COVER POSTAGE 
AND HANDLING . 

••••••..••..••• ................................................................................•..••••.•..... . .•.... . 

10 N. PAICACK AOAD 
IPRINQ VALLIY, NIW YOAK 10177 

PLEASE SEND ME: 
0 MASTER PAC 100 CASSETTE VERSION ..... $59.95 

0 MASTER PAC 100 DISKETTE VERSION ..... $59.95 

0 MASTER PAC 100 (MODEL II DISKETTE VERSION) ..... $99.95 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
* All ordera procHHd witllirt 24-HOMra 
• .JO.I>a)l _., bocJr II'CirGntH 011 of So/twore 

n ... o .., JNftOitv 1or ,._.,..., 

CREDIT CARD NUMBER ..... . .... . . . . .. ... . .... . .. . .......... . . .. . ....................... . ....... EXP. DATE . .... . ............ . ...... . 

SIGNATURE . . . . .......... .. ... . ....... ... ............ .. .... . .. . . ........... . . .. . .. . .. .. ... .... . ...... . ... . ........... . . . ... .... .. . .. . . 

NAME . .. ..... . . . . .. ...... . .... . ... .. .. . . . ... . .... . .. ... ..... . ....... . .... .. .... . ... . . . . . ..... . .... . ... . .... . . . .... .. . . . ... ...... . . . . . 

ADDRESS . . . . . . . . . . . . . . ... . . ... . .... . .... . . CITY ......... . . . .. . ......... .. . . . . ....... . .. STATE ..... .......... ZIP . . . . . . . .. . .. . . . . .. . 
••• ADO II FOR POSTAGE AND HANDLING (14 OlJTSIOf OF THf U.S.A.) ••• 
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MICil080FT BASIC CC»>IPPU!!I 
With TRS-80,. BASIC Compiler, )'OUr 1..-1 U programs wiiiNI'IIIt rea>rd speeds! 

COfT1liled progrwns ~an ll\llef'llge of J. I 0 limes faster than programs run~ 
l...evel l Make eJdensi¥1! UR of inleger operations, and get speeds 2(). 30 limes faster 
than the iute~pdtr. 

Best of .a, BASIC Compiler does it wllh BASIC. the language you alreedyknow. 
By ~19 the same source code that your current BASIC interprets, BASIC 
Compiler adds speed with a rrinimum ol effort. 

And you get more BASIC features to program with, since fNllfts of Micro
soft's Version 5.0 BASIC i~ are included in the package. Features like the 
WHILE. .. \\lEND !t*ment. long llllriable l"'lll'neS, llllrillble length records. and the CALL 
staternert l1liR progi'III'TVTiing easier. All exclusiYe BASIC Compiler feature k!ts you 
cal FOR1RAN and machine language subroutines much more easily than in 1..-1 H. 

Simply type in and debug your prog111m as usual, using the BASIC i~. 
Then enter a command line teling the C<lfTl'Uier 'What to compile and 'What options 
to use. 

Voila! Highly optimized, Z-80 machine code that your COfT1'Uier executes in a 
flash! Run it now or - it for later. Your compiled program can be Slllled on disk for 
direct elleCUiion ~ time. 

Wn to market your programs? Compiled YerSions are ideal for distribution. 
You diltrlbute cny the object code. not the source. so your genius IUys fullyproteded. 

BASIC Compiler NI'IS on your lRS«l .. Modell with 48K and cisk driYe. The 
package includes BASIC Compiler, Hnking loeder and BASIC library with complete 
documentation . . .... . .... . ............ . . . .... . ..... .... ... .... . .. 195.00 

1910 ~TAX PAC 
Completely ReYWed · l..atest Tax Tables · Fully Tested · Complete Manual and Docu· 
mertatlon. The new Yer1ion of the Income Tax Pacs are full of error catching codes 
making it impossl)le to make an error. Follow the simple Step By Step procedu~ that 
l1liRs tax prepenltion simple. 
ll'ICC»>II! TAX PAC A ........ . .... . .... ... ... .. ....... . (.19.95 ••• c..ette) 
For l...evel II 16K Casseae Only 
Does Form 1040 and 1 040A 

· Schedule A itemized deductions 
. Schedule 8 irurest and dMdends 
. Oucput to \~ideo cisplay 
· Schedule TC tax compWiion 

lrtCOME TAX PAC B ........ . ... . .... . ..... M9.95.-~ or Dlllrette) 
For 1..-11 I 6K with or without pr1nter ... cassette or disk has all features of Income Tax 
Pile A Plus works with or~ lne printer. 

·Formats Form 1040 and 1040A for standard tax forms 
· Sched~ C income from a personaly owned business 
· Form 2106 employee business~ 

l'llOR88IOI'IAL ~TAX PAC C . . . . . . . . . . . . . . . . . . t99.95- .DIIIIette 
For L..eveJ n 32K with dltk and printer (optional) 
His all feetP.Jrn of Income Tax Pile 8 Plw automatic memory storage for Income tax 
preperen. 

. 22 addlllorwl schedules and forms 
· Formats forms for inclvldual or 1n1ctor feed printing 

111100 D CPA V1!1a1101't ..... . . .... .. . . . . .... ... .•... .... ....... .. tl99.95 

QUAilAI(1UD PllOfiT 91 ~ ~CD 3~ ~~~~971 
SHOWS 

nte HOitR ~CI'Oit U (FlATS) (By Or. Hal DIMs ......... . . . .. t50.00 
.... mpllfled ¥el'llon of the orlginll Hone Seledor. The ftnt Hone Seledlon System 
0 llttullly c:alc:ulete the at!~ odds of eec:h hone. 
tGHER PROFTTS (OVER 1001) POSSIBLE THROUQH SELECTlVE BETTlNG ON: 

• R-. eec:h hone in I 0 leCOnds. 
• Euy to folow rules. 
• Can be uled with any Apple I C<lfTl'Uier. 
• 1001 money beck guer111tee (returned for any reMOn) . 
• Ules 4 fec:tors (speed nlllng. tr.c:k IIWied.. diiWice of the preMnt rM:e' ciltlnee ol 
the lelt FM:e). 
• Uling the lbove fec:tors. the Hone Seledor calc:uiMes the atimllled odds. BET 
on hones whole llttull PfiYOif (from the T<* Boerd or MorTWig l...ines) is higher 
than pii)'Cif baed on atimllled odds. 
• Using the 8bo>.te fec:tors. the Hone Seledor cak:u1etes the atimllled odds. BET 
on any selected hone wllh an estlmllted pii)'Cif (~ on T <* Boerd or Marring 
Una) higher lhan c~ PfiYOif (baed on Hone Seledor U). 
• Source lilting far the TRS80 .. , Tl-59, K'~. HP41 ,Appleancl BASIC Computers. 
• No~ or alc:uleeor necer. "'Y (elthough 1 clk:ulltor would be helpful for 
the simple dMIIon Uled to Cllcullte allmeted odds). 

'1!!1! Dtet:cthg T...._ alows beaing on 2 or more hones with a gUIIriii'Ued proftt. 

l'tEWDOB/10 
A l'tew enhanced NE\VOOS for TRSaO .. Model I for the 1960's 

Apparat inc .. announces the most powerful Disk Operatir.g System for the 
lRS«l ... lt has been designed for the sophisticated user and professional programmer 
v.ilo demands the ultimate in disk openDlg systems. 

NEWDOS/80 is not meant to replace the ~ lleBion cl NE\VOOS 2. I 
which satisfies most users. tu is a carefully planned upward emancement. which 
signllcantly extends NEWOOS 2. 1' s capebiities. This new member to the Apperat 
NEWOOS' famlly is upward compatible with present NEWOOS 2. I and is supplied on 
Diskette. complete with enhanced NEWOOS + utility programs and document.lltion. 
Some of the NEWDOS/ 80 features a~: 

• New BASIC commands that supportS with variable record lengths up to 4095 
Bo,tes long. 

• New BASIC commands that supports with variable record lengths up to 4095 
Bytes long. 

• Mix or match disk driYes. Supports any track count from 18 to 80. Use 35. 40 or 
77 track 5" mini disk drives or 8" disk drives, or any combination. 

• A security boot-up for BASIC or machine code application programs. User never 
sees "OOSREAOY' or " READY' and is unable to "BREAK". clear screen. or 
issue any direct BASIC statement includir.g "UST." 

• New eciting corrrnands that allow program lines to be deleted from one location 
and ll'lOYed to llrlOther or to allow the duplication of a program line with the 
deletion of the original. 

• Enhanced and imp!'OYed RENUMBER that allows relocation of subroutines. 
• Powerful program chainir.g. 
• Deo.lk:e hanging for routing to display and printer simultaneously. 
• COE function: sim~ striking ol the C. 0 and E keys will allow user to 

enter a mirj·OOS to perform some DOS commands without disturbing the 
resident program. 

• Upward compatible with NEWOOS 2. I and TRSOOS 2.3. 
• Includes Supenap 3.0 and all Appantt 2.1 utilities. 

. . .... . . .. ...... . ..... . . . ...... . . . ........... . ............ ...... 9.00 

STOCK MARKET MOf'IJTOR 
Galactic Software Ltd . 

CA88ETTE VER8IOI"' . ......... . ...... . ......... . .... . ........... t89.00 
DISK VERSIOI't ......... . .................. ...... ................ t99.00 

I . The system is designed for the active "trader" not the " long term" investor, as 
the system Is " technically" oriented. 

2. For the lRS-80 .. Model I, 1..-1 1. 16K or mor~. Ava~ in both disk and tape 
versaons. 

3. Tracks user selected issues. in a technical system that reflects the issue' s 
performance against the overall market. 

4. Set up data is input by the user from the Standard and Poors stock guide or 
Value Une. 

5. Daily issue data. "high" , " low". "close" and " volume" a~ input from any news· 
paper containing this Information. 

6. Daily overall marKet. " volume" and "closir.g Dow" are also provided from a 
newspaper. 

7. Volume and price changes of an issue. as they compare to volume an price 
~of the overall market. •~ thebasisofthissystem'sanalysisofthegiven 
JSSUe. 

8. Comparisons of the issue against itself are also done. This mliY allow the user 
to spot "unusual" activity on this issue. 

9. Clear indications life given as to whether the issue is .. out performing" ... under 
performing" or "performing" with the market 

10. Complete video and printed~ is provided 
11. This program is intended to be a guide to indications. and is not to be used as a 

sole recommendation to buy. sell or hold an Issue. These decisions are the 
responsibility of the user and his brokerage . 

:~~~ZLS~ NEW TOLL-FREE 
~-~ • l ORDER LINE 

,....; 50 N. PASCACK ROAD (OUTIIDI 0, N.Y. ITATE) 
IPAINO VALLEY, NIW YORK 10177 ( 800) 431_2818 

24 :.::R ... '* All orders proc: .. sed 
LINI lllliiiiiit- Hourt 

(114) 425-1535 ;:~;~back guarantee 
.. all So/fUIOr• (1 ... S3 

ADO t2.00 FOR SHIPPING IN <PS AREAS on I handling) 
ADO S3.00 FOR C.O.D. OR NON<JPS AREAS penokY or 
ADO $4.00 OUTSDE U.SA, CANADA & MEXICO 



BUSINESS PAC 100 
ad wirhin 24-Hour• 

~
All orders proe::k guoraniH on ;!.jng) 

'* ]0-0aY money S3 ~lry far ha 
Software (lea• a 

~ 

100 Ready-To-Run 
Business Progra~ns 

(ON CASSETI'E OR DISKETI'E) ..••• Indudes 1 10 Page URn Manual ••••• 5 Cauettes (Or Diskettes) 
lllftlltoly Control ••••• PIIyroii ••••• Bookkeeplng Syatem •••.• Stock Calculations .••.• 
Checkbook MM~tenanc:e. ... .Accounta Recelvable •••• .Accounta Payable ..•.• 

BUSINESS 100 PROGRAM UST 
1 ROLE78 
2 ANN<.l l 
3 DATE 
4 DAYVEAA 
5 LEASEI'IT 
6 BR£MEVN 
7 DEPRSl 
8 DEPRSY 
9 DEPRD6 

10 DEPRODB 
11 TAXDEP 
12 CHECK2 
13 CHECKBK1 
14 fo'Of!TGAGE/ A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LON1PAY 
23 REG'Mni 
24 S¥oiPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARI((9 

28 SINKFtH> 
29 BONOVAL 
)() DEPl£TE 
31 BlACKSH 
32 STOCVAL1 
33 WAfNAL 
34 BONOVAL2 
35 EPSEST 

lntefttt Appol1ioo wo.el'lt by ~ al ~ 78"s 
IVrroulty compt.Uiian program 
r~ bd--. dlles 
Dey al )'NO' a J*tic..&ar dR r•ts on 
~raceoniMR 

BrHI<ewn eN!ylis 
Stf.,.M depn!aalion 
Sum al lhe dogitl deJncietlon 
Dechning belence depn!dacion 
Double decNnlng belence ~ion 
Cash flow \IS. depreci.tlon tM>Ies 
Pl1l'lll NESS checks along Mh daily register 
Checkbook ~e program 
Mortgage ..-nortjglion tAble 
Compuces bme needed lor ononey to double. triple. etc 
Do:termones ~ .-..e al en ,___.. 
R.te al - on o.-...n~ ...., -w. orl1ows 
R.te al retum on ,___.. ...., c.,...... inllows 
Elfece.oe ..-- race al a ._, 
FIAure ......_ al en IWftCmenl (c~ inlerftll 
Pment ...... al • future .noun! 
Amounl al pe)'nent on a '-' 
Equal wilhdraMII from iTM!!lmenl to leiNe 0 ~ 
Si""91e diiCOWII analysis 
Equ~ f, nonequiVIIIent dilled wlues lor oblig. 
Pment ...... al ~ ......aie 
s "'-rtwp -lyli• for items 
Sin1cing lund amoni&Mion program 
Value al a bond 
o.pktlon enalyois 
l!l.clc Scholn apCions enelyM 
Expected mum on !lOCk .wo discoul'llS dhlldmds 
Value al a .nant 
Value al a bond 
E.stimak d IUilft -nngs per share for CCiT1J*'Y 
Computes alpN end bela ~ for 11ock 
Po<Uolio selec1ion model-i.e. whit llocks to hold 
Option wrting c~ 

59 WACC 
60C~ 
61 OISCBAL 
62 MERGANAl 
63 FI"'RAT 
64 NPV 
65 PRINDLAS 
66 Pt!INOPA 
67 S1EAS1ND 
68 T\¥ETR 
69 T'I'E.JIV:N 
10 FUPRI'tF 
71 """'IU'AC 
72 LE"IWRT 
73 SORT3 
74 LABEll 
75 lABEL2 
76 eusaoo 
77 TV'IECLCK 
78 ACCTPAY 
79 I"'\''OCE 
80~ 
81 TElDIR 
82 TWJSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOoYoP 
89 DEPRSF 
90 <.J>SZONE 
91 EN'i£l.Ofi'E 
92 AUTOEXP 
93 I"'SFLE 
94 PAYROU2 
95 DllAI"'Al 
96LCWiAFFD 
97 REHT1'ROi 
98 SAlE1.EAS 
99 RRCONWO 

100 PORTVAL9 

We;gtud ._. cOli al capol.al 
True race on '-' 10illh c~ng bel requwed 
True race on dolcouneed '-' 
Merge< aNiysis ~· 
F onanci8l r.oos for a finn 
l'tet present .. ~ue al prOfl'C' 
1...npeyres price ondec 
Paascfte price ondec 
COI\lilnlcU _.., ~ ondocH lor Ce>rr4*'Y 
rome !erie~ ana1y1os line.- trend 
r'""' !erie~ ana~ysos m<Mng -• trend 
fLAure price etbrnlotiCon ...., on11a1ion 
Mailing list sys~em 
Le11er WTitong s)'llem-links Mh MAIU'AC 
Sorts list al names 
Shipping label makrf 
Name label makrf 
[)Q'IoiE buV>ns booklcecpng system 
(Of\'IPUieS Wft'ks toe.1 hours from bme<:lock ot'lo 
In memory -=>Unls ~ syslem·llorage permmed 
c-.er-~~~e ~ on sc,_.. end pnn1 on pnnler 
In memory onwt11ory concrol s)'llem 
CompMnMd ~ dndory 
rome..-~s 
Use d asignmenl algonlhm fO< opbtNI JOb &u~gn 
In memory -=>Unls ~ ~· ok 
c:ornp.re ) me1hods al ~ al loaons 
Computes gross pey requftd for gMr> net 
Comp<Aes selling price fO< gMr> after tD amount 
Atbitrage comput.lotlons 
SiniOng lund deprecietlon 
F"onds (J>S zDnft from zip code 
T~ erwdope lndudong mum addreu 
~ eopornte analylos 
Jn...-ance policy ro~e 
In memory PII)"'O system 
Dolullon analysis 
Loen amount a botfower cen -'ford 
FUchMe price lor ,.,..... ~ 
Sale!Mtet.ck aNiysis 
~-,rille d return on c~ bond 
Sliod< ~ poo1folio s~orage-..-..;on program 

36 BET MI.PH 
37 SHARPE! 
38 OI'TVt'RfT£ 
39 RTVAL v•ue a1 a right 

E.olpeded ...... -lyM 
~dec~Wons 

--------·-------------------------------------------· 40 EXPVAL 
4 1 BAYES 
42 VALPRI'tF 
43 VAI.AOINF 
44 UTU..IN 
45 s."\PlD( 

46 TRANS 
47 EOQ 
48 QUEUE) 
49 cw 
~ CONDPROF 
51 OPT\..OSS 
52 FQOOQ 

~ 

53 FQEOWSH 
54 FQEOQPB 
55 QlEL£C8 
56 l'iCFNW. 
57 PROf'1NO 
58 CAPI 

Value ol perfect irlormMlon 
Value d addltioNI irlorrnotion 
o.nws utility function 
Urw. progr•••• olng -*'lion by ~ method 
T ...-..poNiion method for aw- poo:>giWTlmio og 
Economoc order qunly ~model 
Single-~Ill (..-...g line) model 
eo.a~.....,. 
ConclilioNI prdlt ,.,._ 
()ppoflunily IDea ... 
F".ed ql*'lllly economic order ....,-y modo! 

..... IIOH 

AI allow bul .... ~ pern1iiMd 
AI *- bul .... qunly price twe.lcl 
eo.t-t.n.lll ~ line aNI)'IIs 
NM c..n.flow ~for...,... irMitmerol 
~~dapoq.ct 
c.p. ,_, Pl. MadM .wy.ll d pooled 
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0 CA88E1TE VERSION S 99.95 
0 DISKETI'E VERSION $ 99.95 
0 MODEL U VERSION $149.95 
ADO U• fOil SHimNG IN UPS AREAS 
ADO n• fOR C.O.D. Olt NON-UPS AUAS 
ADO M.• OUTSIDE U.s.A, CANADA • MIXKO 

NEW To 
LL-FifEE 

ORDER (OUTIIo~ OF LINE 
(800• '-·'f. IT~TfJ 

I 431-2818 

;L[lf:1Affi]~%LS~ HOUR~ 
_.._.,... ~-=- .. ....., - 4 ORDER 

50 N. PAICACK ,.OAO -2 \JNE 
SPRING VALL!Y, NEW YO .. K 10177 ~' 1535 

~ (914) 425-



So~e fiii"Jter 
. of the latest C)Ciel n MicroCO 

• ReVteW 'fRS..80 .. M el U 
for the nnin9 your Mod update• 

Tile Newaletter For Owaen 01 Tile 
TR•80"* MODEL D MICROCOMPUTER 

T~• for "' -t• ond 8P&CIAL CIIAJlTBR 8ua8CIUPTION UTE .IS.M 0 (For IS ...... ) 
• ... uncetn .. ,. 
• Latest onno 

MOD-II PROGRAMS CURRENTLY AVAILABLE 
(1) ELECTRIC PENCIL (Michael Shrayer Software) ..... Complete word processor with extensive editing and printer formatting leatures .... . $275 

(STANDARD CP/ M VERSION) ..... $300 (DIABLO. NEC OR OUME CP/ M VERSION) ..... $325 (STANDARD TASDOS VERSION) ..... $350 
(DIABLO. NEC OR OUME TRSDOS VERSION). 

(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, INVENTORY CONTROL AND PAYROLL (Small Business 
Systems Group) ..... worka under TRSDOS ..... can be used one module at a time or as a coordinated system ... .. $225 per module .. ... $9951or 
the complete syatem. 

(3) GENERAL LIDGIR, ACCOUNTS RECEIVA8LI, ACCOUNTS PAYABLE, INVENTORY CONTROL AND PAYROLL (Peachtree Software) .... 
requires CP/M and MICROSOFT BASIC ..... proleuional busineu systems ..... turn key operation ..... discountsavailable ..... $1000 per module 
..... $5000 lor the complete l)'ltem. 

(4) IELICTOR 111 (Micro-Ap) ..... complete data management system ..... user defined f ields and codes ..... manages any list defined by the user ... .. 
includes additional modules for simplified inventory control. accounts receivable and accounts payable ..... requires CBASIC-2 and CP/M 
..... $295. 

(I) GLECTOR (Micro-Ap) ..... add on package to the SELECTOR lll. .... general ledger that allows the user to define a customized chart of ac
counts ..... $250. 

(I) GIF (Racet Computers) ..... Generalized Subroutine Facllity ... .. a series ol super fast machine language utilities that can be called from a 
BASIC program (no machine language knowledge required) .. ... sorts1000 items in under 5 seconds ... .. allows PEEK and POKE statements .... 
move data blocks ..... compress and uncompreu data ..... works under TRSDOS ..... $50. 

(7) DIM (Racet Computes) ..... Oiak Sort Merge ..... sorts and merges large multiple diskette files on a 1 to 4 drive system .. ... NOT AN IN MEMORY 
SORT ..... can actually alphabetize (or any other type or sort) 4 disk drives worth of data ... .. sorts one complete d isk of information '" 10 
minutes .... .information is provided to use DSM with the AS MAILING PROGRAM ..... works under TRSDOS ..... $150. 

(I) RIM (Small Systems Software) ..... a machine language monitor and disassembler ..... can be used to- and modify memory or d isk sectors .... 
contains all the commands found on the Model-l version plus some additional commands for the MOD-II. .. .. works under TRSDOS ..... $39.95. 

(I) CP/M (Lifeboat Associates) ..... an alternative operating system to TRSDOS that allows users to use hundreds of programs currently available 
to CP/M owners ..... This is the only version of CP/M for the MOD-II that comes with an elementary CP/M guide written especially tor MOD-II 
owners ... .. $170. 

(10) MICROSOFT BAIIC (Microsott) .. ... an enhanced version of the MICROSOFT BASIC found on TRSDOS ... .. works under CP/M ... .. adds 
commands such as chaining (allows the user to LOAD and RUN a new program without losing the variables currently in memory) ..... long 
variable length file records. WHILE/WEND and others ..... can be used with the BASIC COMPILER to speed up programs (3-10 times faster 
execution) .... . $350. 

(11) CBAIIC-2 ..... 1 non-interactive BASIC used for many programs that run under CP/M ..... requires CP/M .. .. . allows user to make more efficient 
use of disk files ..... etiminates the use of the most line number references .. ... required for programs such as SELECTOR and GLECTOR ... $120. 

(12) MAILING ADDREU (PeachtrM Sottware) ..... requires CP/ M .. .. . keeps track of name and addreu information and allows the selective 
printing of the Information in the form of mailing lists or addresslabels ..... unique key structure and forma«<ng structure allows for a multitude 
of retrieval alternatives ... .. $790. 

(13) PROPERTY MANAGEMENT (Peachtree Sottware) ... .. requires CP/M .... . keeps track of all financial records related to property management 
..... $1500. 

(14) 'ORTRAN-10 (Microsott) ..... ANSI 68 (except for COMPLEX) plus many extensions ..... requires CP/M ... .. $425. 

(15) HIE COMPUTRONICI, INC. SHARE-A-PROGRAM DISKETTE t1 ..... works under TRSDOS ..... a collection of programs written by MOD-II 
owners ..... programs Include data base mana~enl ... .. a word processor ..... mailsystem ..... mortgage calculations .... . checkbook register .... . 
and many others ..... $8 (add $3 postage outSide of the United States. Canada and Mexico) .... . FREE If you send us a diskette containing a 
program that can be added to the SHARE-A-PROGRAM DISKETTE. 

(11) MIMOREX OR WA8ASH CERTI,.ED DIIKETTI!I .. ... $49.95 (per box of 10). 

(17) 'LIEXJ..MATIC DISKETTE STORAGE TRAY .. .. . Stores 110 diskettes ..... comes complete with index-dividers, dust cover, tilt plates and 
adjustable spacing ..... $55.00. 

(11) WORD-STAR .. ... The ultimate word processor ..... a menu driven word processing system that can be used with any printer. All standard word 
processing commands are included .... . plua many unique commands only found on WORD STAR. .... requires CP/M ..... $495. 

(11) MAIL LilT IHRGI ..... An add on package that allows the user to send form letters (created on WORD-STAR) to any compiled mailing list 
(using any CP/M based MAIL program such as the PEACHTREE MAIL PROGRAM) ..... requires CP/M, WORD STAR and any CP/M based 
mall program ..... $150. 

(20) EDITOR ASMM.LIR from Galactic Software ltd. is the first uaer oriented Editor Assembler for the MODEL I land was designed to utilize all 
the features of the MODEL II. It includes innovat ive features for-of coding and debugging and complete documentation (over 120 pages) 
..... works under TASDOS .... . $229. 

(21) MAIL/FILE IYITEM !rom Galactic Software Ltd. stores 2,500 names per disk. No sorting time is required since the tile Is automatically 
sorted by first and last name plus Zip Code on input. Retrieve by any combination of 19 user codes. Supports an 11 digit alphanumerlca Zip. 
Supports a messegellne. Comes complete with user-oriented documentation (1DO-page manual). Allows for company name and Individual 
of a company and complete phone number (and extenslons) ..... works under TRSOOS .... . $199. 

TU4r IS A ftADIMAaK Of TANDY C~TION ..... 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10177 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
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HARDWARE 

I. C. flattery ahead. 

Home-Brew TRS-80 

Russell W. Steele 
61 1 Lynden Ave. 

•Grass Valley, CA 95945 

It's been said that the most sin· 
cere form of flattery is to be 

copied. But, when the copy is far 
superior to the original, it's 
called progress. 

I have a friend and co-worker, 
Wilbur Dammann, who admired 
the TRS-80 and thought he 
might like to have one. He is one 

of those guys who can see and 
make improvements in almost 
everything, from cars to solar 
systems. 

Several of Will's friends used 
the TRS-80, so he recognized its 
potential, as well as some limi
tations such as the tricky 
CLOAD, slow clock speed, In· 
adequate power supply and 
limited expansion capability 
(without an expensive interface 
unit). 

He decided the solution to his 
problem was to build a TRS-80 

1. 
2. 
3. 
4. 
5. 
II. 
7. 
8. 
i . 

10. 
11. 
12. 
13. 
14. 
15. 
18. 
17. 
18. 
1i. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

29. 
30. 
31 . 
32 .. 
33. 
~-
35. 
311. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
48. 
47. 

48. 

CLK 1 
GND 
CLK 2 
GN D 
li/LII ROM SELECT 

!:!ill!. 
BUSRO 
RAM SELECT (4K) 
RAM SELE£!.18K) 
RESTA RT (NMI) 
SYS RESET 
RAM SELECT (121<) 
RAM SELECT (1SK) 
MODE SELECT (114 or 32 CHR) 
MUX 
W/KBo ENABLE 
RAM SELECT (20K) 
CAS 
WR 
RAM SELECT (24K) 
RAM SELECT (25K) 

!!!!!0 (RAs) 
OUT 
RAM SELECT (48K) 
~M SELECT (44K) 

B.P 
1N 
RAM SELECT (40K) 
RAM SELECT (311K) 

~ 
WAIT 
RAM SELECT (32K) 
NC 
TciRQ 
NC 
A5 
NC 
A4 
NC 

~ 
RFSH 

!:!f 
Ml 
NC 
All 
NC 
A7 
NC 

49. A10 
!!0. NC 
51. NC 
52. A3 
53. A15 
54. NC 
55. NC 
56. A 1 
57. A8 
56. NC 

59. NC 
eo. AO 
111. A13 
112. NC 
63. NC 
64. All 
65. A14 
116. NC 
87. NC 
116. A12 
Iii. i'Nf 
70. NC 
71. NC 
72. A11 
73. 04 
74. NC 
75. NC 
76. 05 
77. 03 
78. NC 
79. NC 
80. 06 
81. 07 
82. N C 
63. N C 
64. 01 
85. oe 
86. NC 
87. NC 
88. CLOCK SELECT 
IIi. 02 
90. NC 
91 . +5 REG 
92. OVER VOLTS SENSE 
93. - 5 REG 
94. + 10 UNREG 
95. + 12 REG 
96. + 10UNREG 

Table 1. Motherboard Bus. 

Photo 1. In terior Showing Power Supply. 
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The b1ggest and best computer show ever to be in the 
Boston area is ready to take place. Make sure you take 
it 1n. 

Over $50 million worth of software and hardware for 
business, government, home and personal use will 

be featured at the new Northeast Computer 
Show in November. Computers from $150 to 

$250,000, mini and micro computers, data
and word-processing equipment, tele
communications, office machines, periph
eral equipment and services will all be on 

display and for sale right on the spot. 
All the major names like IBM, Xerox, 

Radio Shack and Apple will be there. There 
will be conferences on business uses of 
small to medium sized computers , and how 

to make purchasing evaluations. 
Plus, robots, computerized video games, 

computer art and computer music will enter
tain and educate kids, spouses and people 
who don't know a program from a memory d1sk. 

It's going to be a great show for everyone. 
Adm1ssion for adults is only $5. The public is 

mv1ted, and no pre-registration is necessary. 
Don't m1ss the coming of the computers. Show up for the show. 

BOSTON 
HYNES AUDITORIUM, PRUDENTIAL CENTER 

THURSDAY-SUNDAY, NOVEMBER 20-23 
11 A.M. TO 9 P.M. THURS.-SAT. , 11 A.M. TO 5 P.M. SUN. 

--·--- ·------ ·--- ·--. ...... -.-- ._ ......... _ 
~-- -- . --·- -·- ------- ---~... --- . --. --. ---. ~- . --·-- ._. -
~~ ... .- ..... ·---. - ----- ·- . -- -. - -__ _.._ . --~ --------·---· ~ ...... - -- ~ ---· .............. -- -·- ----._. ___ _ -- ·- ........ .-..--~--

Produced by National Computer Shows. 824 Boylston Street, Chestnut Hill , MA 02167, Telephone (617) 739-2000. 

,.. Reader Service- see page 242 .... . 30 80 Microcomputlng, November 1980 • 147 
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Fig. 1. VIdeo Decode with Sync Pulse Generator and VIdeo Output 
Improvement. 
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Fig. 2. This is a totally redesigned cassette I/O circuit. The MC 1458 
and 2N 3819 form a bandpass and automatic gain controlled 
amplifier. The 741/s a single stage analog to digital converter. The 
threshold of the 741 Is controlled by the peak amplitude of the 
analog signal. The remainder of the circuit operates similar to the 
Radio Shack design. 
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DOSPLUS VERSION 3.1 FACT SHEET 
1) Variable length records. 
2) Fun lower case support and detection 
3) Repeating keyboald w/debounc:e 
4 ) Execute oriy protection feature for BASIC programs 
5) Track support for 35-80 tradt drives 
6) Device 110 handling (•PR. •DO. •KI) 
7) Built-in screen printef 
8) Multiple command chaining with .. DO .. 
9) Built-in memory test 

1 0) New printef driver which allows complete 
tonns control and paging 

11) Execute any DOS command from BASIC and return to BASIC 
12) Free space map of diskette 
13) Copy with variable length files 
14) RS232 switch status and UART check 
1 5) Create and pre-allocate files from DOS 
16) Boot without re-setting dock and date 
17) Display current time and date from DOS 
18) New DISKOUMP sector display/modify (real-time) 
19) New BACKUP (more retiable. no pack 10 check) 
20) New FORMAT (more reliable. no need to bulk erase disk first) 

............. 5 MORE UTILmEs••••••••••-• 
1 ) Single drive oopy 
2) Restore (dead files) 
3) Purge (unwanted files) 
4) Clearfile (destroy data with zeros) 
5) Transfef (moves all files from one disk to another) 

r----------------------, 
MICRO SYSTEMS SOFTWARE INC. 
5846 Funston Street . Hollywood, FL 33023 

(305) 983-3390 

NAME ---------------------
ADDRESS 

STATE --------- - ZIP 
PHONE ___________ ________ _ 

ATTENTION! 

ACCOUNT# ------ - ---
1 
1 MCOVISAO EXP. DATE ___ ___ _ 

: MASTER DISKETTE DIRECTORY 

: QUANTITY ----------

: DOSPLUS 3.1 

I QUANTITY - - ---------
1 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\. ______________________ ) 

• 

Foster And More Efficient Than: 

e TASDOS 
e NEWDOS + 
e VTOS 

DOSPUJS Uses less memorv and still. offers oil the com· 
monds ollhe other major operoting systems. AND some 
innoYot:ive ond useful features ol our own desi~. 
OOSPUJS is now ovoiloble fot !he TAS . eo• Modell. 11. and 111 

Ullllt Of CI:U 11• 
fWIENI) RTTN8 
ruM (\.()()( 

DE8UG DEVICE 
FOfNS ~ 
lOAD PAUSE 
TME TMCE 

..u ........ J 

RUTOMATlC LOWEACASE 
~PMn'ER 

HEY80MD DEBOUNCE 
REPEATING HEY80AAD 

AUTO BOOT I!IJitD 
(~ CREATE DATE 
OIR DO DUMP 
Hill U8 UST 
PAOT AEMM: RS21l! 
Vf.IIIY 

.munG I 

r------------------------, NEW FROM 
MICRO-SYSTEMS Ill 
...,DIII1•1 Dll ct•tV.1.1 

..,. program ... NOd ............ ol up 110 JIO ... 
.... or 5000 flul IMelt your....._ 1ft 1M drtN, prea 
..... and ....... outDMOiiallv to ..ad, ....... and 
c atagart. your lla. No ,...looiiMt llnugh bar aAer bar 
of dllhl&ll ....... for ........ progra. liMit CIN 
......., ................ ¥ou COft tet 0 ...... ol al ... 
.... Oft aiiM ................. ,_ CDft ...... by ... 
• 'rflllcN\......,......,,or,...._.cattgD..,.U..,... 
eerdlredan,. you need.,., GIDin wony about 1M fMiro. 
daft olnot being able IIOiocaa. oportlculor,..,......., 
dhdolv ... seorct. foro portlculor 11e ,_.and..,_,_ 
....., ocanftCI8 oiiiMitlle, ..... and .......... ....., 
...... a. A....., lei ........ , modW•IanllfDII Pf'09'MI Oft 0 
... bDalll• ......,.; lftCIIOer clrtodoly ... _. equoly 
............ or.....,..drtN......,... 

\.~_-!!,9.:.'! •• ~~ . .-!~'.:.'!.J 
., .. 

611611PISSR IIII 
$/IIRQI/ii·IM-
Specializing in the Tandy Line 

5846 Funston Street 
(305) 983-3390 Hoi • FL 33023 

• TRS • 110 Is o IJOdemorlo d Tandy Corp 
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Fig. 3. ·Mainframe Circuits snd Power Supply. 

ACTION GRAPHICS 

THE 
GREAT 
CRANE 
GAME 

MACHINE 
16K levelll S15.00 

• Speed Ughtning • Breakout II 

• laser Warrior • 'A Mile Drag 

• Reflexometer • Tic Tac Toe 

• The Asmtant • Sub-Attack 

• Memory Mover • Calculator 

• Word Scramble • TV Pow II 

• Etch-A-Screen • Much More ... 

SPECIAL 
Free program w1th every tape order: 
Ml/B language convener - change 
mach1ne code to basiC for cassette copies. 

FREE CATALOG 

.,.,. 351 

The BERG WORKS 
BOX 742 8 

JANESVILLE, WI 53545 

TRS-10 

Software 
Efficiency 

THE I VERBNOUN / SERIES 
(PRICES: 

SORIFILE 

DISK-CASSETTE-MANUAL 

In f5-lrJ. n-u. oo 
• lnt•rnal speed : 510 records/• secs 

• Multiple keys , of eny 111lxture of 
ct.u type1 and of ascend-descend 
d irections 

• Six output options : new ct.ta file, 
file with selected and/or reehufo1od 
ct.u fields In records, two kinds 
of Index file, or output to ecrMn 
and /or printer directly 

• Needs Just t disk and 11 K _., 

• ~ utility Included f,... 

Ull.UIJES PACK 
SEEFILE 
CUTFILE 
JOINFILE 
PRINFILE 

BOIH ""* 

$11. f5-$1 •• f5-$~00 

MERCFILE 
SEEREC 
FIXREC 
ADDREC 

14J. f5-UJ. J5-IS oo 

SOFTWARE EFFICIENCY JI.-MJ-7117 
1100 Sttlfi(Ot'd Avenue, St Loul1 MO Uf 

·------, 
: 0 J I / P'I 
0 10 
0 .. I 
I ... 
I t .. 
•• .. .. 

•• • •• 
" •• 

TO 
IC(Y.OAIItO 
ASSY 

•• •• • 
" u .. ' •• a .. I 
00 , .. 0 

COM ... 
llt£ST&IItT ! 

10 l 

0 
I 
0 
I 
I 
I 
I ! ..... ... 
0 

i 
•• 

..

. Turn your Micro Into an '-. 
electronic and security ~' 

controller with our new ... 

TRS-80 INTERFACE 
To Orde.

send $59 95 
p lus Slso for 
shipping ~nd 

handling 
llllnol• 

Retldenlo 
lldd&"otoal 

TRS· IOSOft 
w are I Specify 
TIPI or DISk I 

$10 With 
purch~se of 

Micro 
Commander 

ssggs 90 Dey Warranty 
Auembled & Tesled: 

ctiiPUTll C .. T .. Ull- llMITl c•THl 
.. • ... _. .. IM"'ICICitrllr----~~~ 
TU.IMIIIeiUl·IOr--11......._ Tt••• 
CIMIIUIII.l-11 ...., .. 1M,..,....., cao-..,.., 
N .... --.-..Tv . .-.. lllllll'l.*•IIM.-.IIC. 

CIMPml CIITIIlLD - llCUIITl .,._ ......... ,.,..,_..,~_ ..... ,.., ....... 
_. .. ,.., '-""', .. ._click ..... r:.:'•IICIIIIo.AM ...... ,., .. ____ ~,.... -......... . --··----.. - ........... .._._ EAIY Tlltll - II ... TIIUI 
Tllll-.llllll·II-.UIIIiltii!Y-IMIOIIil-
.-.... .... lhct..,_IIAC-IIM. .. __ -'111 
~-..... IIIII. 1'111 .. lliriCIIy IIIII TIUIIIMII l lltwtllw 
llllt-IICt • •r I.._-1M I..__.,, TTL ,.,_ 

MAIMl-lUHI AU IIFTWA. UITIHI 
Tllll« ... ic 41ol ,.. ..... IIII ..... IIIIJ: 

I.IMI ............... *'"'· ........, __ _..._ 
""" ................... . 
--- ......... cllolllr _ .. Ceolfllll_•_.._...., _,_co llotiolt-

IITERfACE TECNIOl08Y ,. 31t 

1 P.O.Box 585, Des Platnn, II 60017 
·- Ph0nel5121297·2265 



r----------------------------------------~ I MAGNEnC MEDIA DISTRIBUTORS .,59 I 
1 596 Taylor Way Belmont, California 94002 (415) 595-0684 I 

1 Flip sort TM 

1 
FLoPPY o 1 sKs FoR ALL coMPUTERs 1 

I s~· DISKETTES I 
DISK STORAGE SYSTEM I Dlskeues available in Soft Sec tor , 10 or 16 hole Hard Sector 

I I 1- 99 100- UP I 
I I 

Single Side- Single Density (Certified 35 trac ks) $ Z. 5 $ Z. 60 1 
Single Side-Double De n s ity (Certified ~0 t racks ) s 3. 15 s 3. 55 

I Formed from 1 Double Side- Double Density (Quad Density ) s 4. so s 4. 30 I 
Single Side-Double Densi ty (Certified 77 tracks) s 4 00 s 3 80 1 transparent I · · I 

smok e color'ed 8" DISKS I I Keeps dust acrylic 1 Single Side-Single Density (Sort Sectored) s 3. 40 s 3. 20 

I off of disks I S ingle Side- Double Density (Soft Sectored) s 4. 80 s 4. 40 I 
Double S ide- Sing le Densit y (Sort Sectored) S 4 . 95 S 4. 15 I 
Double S id e- Double Density (Soft"Sectored) s S. 10 S 4. 90 

Built - in 
p las t ic fi le 
separators 

For Mini-Disks 
For 8" Disks 

SO to 60 Disk 
capacity S ingle Side- S ingle Density ( H~rd Sector 32 hole ) s 3. 60 

Single Side- Double Density (Herd Sector 32 hole ) S 4 . 00 
Single Side- Single Density (Ha rd Sector 32 hole ) s 4 . 65 
(MRX 651 compatible OD holes) 

s 3. 40 
s 3. 80 
$ 4. so 

We s tock VERBATIM. WABASH. KYB E. KEYI.. I NE & A TI..ANTIS 
Disks and Diskettes at 1..011' . 1..0 11' . prices. Wr ite for o ur mini 
catalogue. 

VINYL DISK SLEEVES for 5 1 /~ and 8" Disks S 9. 00 10pak 
PLAST IC LIBRARY CASES 8" $ 4.50 S t/4" s 3.50 
FLOPPY SAVER (Hub Reinforcing Rings 
5 t I with applying tool s 14. 95 pk o( ZS Refill s S 7. 95 
a• wit h applying tool s 16. 95 pk of Z5 Refill s S . 95 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CALL TOLL FREE TO ORDER I 
plusS3.~"~~~fT~r each 800 227•7362 I 

DEALER INQUIRIES INVITED IN CALIFORNIA •15 595-0685 I 

~----------------------------------------· 

WardMaglc II 
Complete WORD PROCESSING 

designed specifically for 
The Radio Shack TRS-80 Model II Computer 

WordMag1c u~ 1s a Word Processor designed specilo· 
ca lty lor I he Rad1o Shack TRS-80 MOdel II Compuler. • 

FEATURES INCLUDE: 
•Mailing LlstJLabels Generat ion 
•Automatic Merging of Mailing Data 
with Text Files to created " PER· 
SONALIZED" Form Letters 

•Automatic wrap-around In text entry 
•Marginat ion, Paging, Complete Cur
sor Movement 

•Complete Editing Commands-lnser· 
tion, Global Substitution, Overwrite, 
etc. 

•Centering, Smooth Right, Left Justify 
•Table of Contents Generation 
•Automatic Page Numbering 
•Variable Form Lengths 
•Underlining 
• Line Numbering 

......... ............. .... s.o ...... t ..... c...---
---.. r•soosa ... ~,_ _ _ __ , 

__ _..,_ -- /C ... --.. 11 

CeiOeleSyatema @ P.O. Ioa171441 

Sen Dleeo. CA 12117 (714) 272·2te1 

"TRS-aO lV I. J6K 

'!It STAT·BALL '!It 

a .. ebell Stmuletlon 

-~-~~11os :,:n~Cide-=1~~ 
~ IIlii - teal ife pilcllor oncl blllor ll&llsllcs 10 
slrnuloll gamo play 

-~~~- ..:.2t>!':::.":;"'.: ;.:::;~ 
SIOIS rollec:llht Dioyor's game porlo<_,.. ona .,;a -
cloMiy I l)layor'l ICIUII IDilily SloiS moy 00 - an I 
I* gomo -or kopclor many-

Agoruo -your -. - lllttor drapo o RIUilnO 

~~=::.:~::;::·~=·10":: ~.: _10 ____ _ 
YOU RE THE MANAGER! Se1oc:t ,.,.. _, -.c>. 
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compatible system from the 
ground up, improving, where he 
could, on the TRS«l design. 

Initial Circuit Design 

Shortly after he became In· 
terested In the TRS-80, Will ob
tained a copy of Its schematic. A 
few weeks later Radio Shack 
published the TRS-80 Technical 
Reference Manual. With both a 
schematic and technical data, 
the design advanced rapidly. 

Will modified the clock circuit 
to select the CPU processing 
speed and Improved the sta
bility of the video display. Here
designed the CLOAD/CSAVE 
circuits, the systems control cir
cuits and power supply. He add
ed provisions for both Level I 
and II BASIC. 

Schematics for the video 
sync, cassette lnpuUoutput and 
power supply circuits are shown 
in Figs. 1, 2, 3 and 4. 

Other modifications and de
sign changes were made to re
duce the number of parts to take 
advantage of those he had on 
hand and to Improve perfor
mance. 

One of Will 's goals was to 
build as much of his system as 
possible from a bottomless junk 
box of electronic parts which he 
has collected over the years. 
Those parts he did buy (charac
ter generator, graphics genera
tor, Level I and II ROM and as
sorted chips) came from Radio 
Shack. The CPU was purchased 
from an advertiser In the back of 
this magazine. All of the mem
ory except for the video memory 
came from friends who kept 
their 4K chips when they up
graded to 16K. 

Physical Layout 

Will wanted a bus-oriented 
system which could be expand
ed as his needs and capabilities 
grew. 

In approaching the layout 
problem, he grouped specific 
functions Into blocks of pro
cessing, memory, video and ln
puUoutput. Each function was 
assigned to a 5 by 7 PC board. 
To keep each function an Inte
gral block, he devised a series of 
plggybac~ boards for those cir
cuits that could not be fit on the 
single 5 by 7 board. Each card 

was provided with Its own 5-volt 
regulatOf and supplied 10 volts 
from a common power bus. 

After juggling the circuit sub
modules until he found the best 
fit, Will 's basic design evolved 
Into a processor board, ROM 
board, RAM board(s), video 
board and cassette board. 

The processor board Includes 
the CPU, clock and first divider 
chain, and the reset functions. 
The ROM board has provisions 
fOf both Level I and II ROMs, 
plus the address decoder cir
cuits for up to 48K of RAM. The 
current RAM boards, with plug
In assembly, are designed to 
hold two sets of 16-pin dynamic 
RAM chips. There Is room on the 
motherboard for add ltlonal 
RAM boards with memory up to 
48K. 

The video board holds the 
video divider chain, multiplexer 
and video memory. A plug-In as
sembly holds the character/ 
graphics generator, sync cir
cuits and video output. The cas-

sette 110 board Is built on a 

smaller 7 by 3 board, but Is com
patible with the bus structure. 

Each printed circuit card Is 
designed to plug Into a 96-pln 
motherboard. The motherboard 
Is built with double-sided PC 
board with alternate traces on 

opposite sldes ot the board. Fig. 

5 shows how the 96-pln sockets 
were soldered to the board. 

The bus structure is shown In 
Table 1. There Is ample room on 
the motherboard for expansion. 

Future expansion will include 
a parallel/serial 1/0 board, disk 

Photo 2. The Complete System. 
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Fig. 4. Mainframe end Circuit Board Regulators Assembly. The regulator circuits use a unique over
voltage protection circuit. The transistor, SCR and resistors R2 and R3 are the principal components 
In the overvoltage prot.ctlon scheme. The transistor, R1 and C1 form a dynamic filter. 
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controller, AID converter and of 
course, more memory. The cir
cuit diagrams for each of the 
basic modules are shown In 
Figs. 6 through 9. 

Will totally redesigned the 
power supply and Incorporated 
It Into the system. His primary 
power supply was built on the 
main chaaala to provide unreg· 
ulated 10 volta for the bus In ad
dition to the regulated + 12 
volta and - 5 volta required by 
dynamic RAM memory. 

could blow a fuse, but an elec· 
tronlc control of the overvoltage 
condition. Translator 01, reels· 
tor R1 and capacitor C1 also pro
vide the dynamic filtering. 

In addition to the power sup
plied to the bus, a regulated six 
volta Ia provided to the tape re
corder. By operating the record
er on regulated six volts, the 
voltage fluctuations caused by 
the recorder being switched on 
and off are eliminated. The pos
sibility of 6().cycle hum creeping 
Into the recorder Is also r• 
duced. 

Will rewound an old one. 
As you can seeln Photo 1, the 

primary power supply fits neatly 
Into the case. A small fan waaln· 
stalled to provide enough cool· 
lng for reliable operation. 

Conatructlon 

Will carefully drew each PC 

board circuit on tracing paper, 
using black Ink for the top PC 
traces and red for the bottom PC 
traces. Each diagram was car• 
fully checked and a circle made 
to Indicate an IC connection, 
discrete component connection 
or a connection that passed 
through to the other aide of the 

In~·· l ~:: 

U,·l·· 10 

I 
4 
t 

Each regulated voltage 
source has a unique dynamic fll. 
terlng and overvoltage protec· 
tlon circuit. They shut down the 
power to the circuit by turning 
off Q1 and Illuminating an over· 
voltage LEO Indicator on the 
front panel. (The schematic for 
this circuit Ia Included as Fig. 4.) 
This Ia not a cro•r circuit that 

To provide power for future 
control functions and provide 
more reliable tape recorder relay 
operations, a + 28-volt DC 
source was Included as part of 
the power supply. A alngle trans
former with all the necessary 
voltages was not available, so Fig. 5. Details of Mother Board Construction. 
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NOT FOR 
PROGRAMMERS 
ONLY 
S & M Systems, Inc. in · 
troduces the first non· 
programmers system 
available for 
NEWDOS-80. 

PROGRAM-80 allows you to 
define your own information 
file, make additions. changes 
and deletions ... without any 
programming! This system costs only $99.00 and 
provides the capability of data collection. updating 
and printed reports. Also included is our machine 
language NEWSORT 80 which will allow you to sort 
your data files m cmy order you require. 

Call S & M Systems today at (617) 373· 1599 and 
order PROGRAM-80 today! 

"Let us put your system to work for you!" 

Sflm SYSTEmS~ ~flC. 
P.O. Box lZ25 

2 Wash10gton Street 
Haverhdl. Massachuwns 01830 
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ME'MOR'f' O£COOE'If 
AND 

IIASIC ltOIII MEMDif'f' 

Zl. Zl. Zl - LIVIL U ~lit 
Z4. Zl - LIVI L I ltOM 
z•- ?4L04 
Z?-?4 154 
ZI - 14LIO 
Zl· I l LilS 

Fig. 7. The Memory o.coder and ROirl Board. 
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-..ocaUwe Oolapld;er ~ Oe.ft7iDC C... 
• MU.. your mlcrocompoat.. t.naly portable. 
• Proteda your equlpmeat : lod<i"ClalehH Umit ac:cue. 
• R.....,J bladl v!Jiyl with -.! COl"'*" out.lde. 
• Procac:tlve foam rubber, bladl velv-.. covered, IMide. 
• Comput.r.,... be operat.cl without rwmoviiiC from caaa. 
• And ~ are cuetom deeictwd lor lull eyeteme. 

Awle" ExW11tlve c .. holcle: 
• Apple microcomputer. 
• 9• Saayo moaitor-
• 2dlek driv ... 
• Poweratrip. 
• 2 bollea di.UU... ............ 
• Otm ... iona: 28•x 21 •a lO'n ~ 
• W~t: 17 pounde. 
• Prlc:e: 11711 

• TJlS.aO Microcomputer. 

: ~dru'7.;!terf-. 
• Po-etrip. 
• 2 bo- diaile(tea . 
• Manuala. • • • 
• Dlm .... lo ... : 28 ll 2 1'11 ll 8 '11. 
• W~t: 17 pounde. 
• Prlc:e: 11711 

'JWme: FOB Loa Anplea-Mut.er Charp, Viea or check 
with ordar. Allow 3--' ..U lor delivery. 

"JI.eciatared, Apple Compuc.a, Inc. 
• •Rqiatencf n-ademark. Tandy Corpora tion. 

10960 Wilabi.re Blvd . Suite 150-C 
Loe Anple.. CA 90024 1213 1477-2196 



Introducing a new line 
of cases and power supplies 

(with or without disk drives!) 

The choice Ia JOUf'l 
Whether you need professional-looking cases and power 
supplies for your present hardware or complete disk drive 
packages, call A.M. Electronics. We manufacture a com
plete line of affordable, high-quality and readily-available 
disk drive components to expand your TRS-80 .. system. 

Dlak drive encloaurn 
All of our disk drive enclosure products feature: 
• One year power supply guarantee. Each unit is 

1oo-M! tested, regulated and fused. 
• Optimum top-and-bottom venting for Improved con

vection cooling and lower operating temperatures. 
• Excellent RF Interference shielding. Steel covers come 

with lustrous dark grey finish to complement your 
TRS-80 .. hardware. 

• Built-in provisions for optional extender cable 
(5~ only). 

Complete diU drive pecbgn 
Our complete disk drive packages feature proven MPiand 
Siemens drives and are designed to meet all your storage 
requirements. As with everything we sell, A.M. Electronics 
tests each drive for 100CM. reliability prior to shipment. 

ManufectuNr-clrect UYinga 
When you order from us, you buy directly from the manu
facturer. There are no "middlemen" between us and our 
customers, so you'll realize significant savings like these: 

COMPLETE DISK DRIVE PACKAGES 
5'4-lnch drl¥ea 
40-track MPI 51 w/case, power supply 

& extender cable . . . ....... . .. .. .. . . ... .... . . .. $350 
80-track MPI 91 w/case, power supply 

& extender cable . . . . .. . .. .... . ......... ... . . . . . 560 
Dual MPI 51 's w/dual case, power supply 

& extender cables . . . ... . ..... . .......... . ... . . . 650 
Dual MPI 91's w/dual case, power supply 

& extender cables . .... .. .... . ..... .. .. .. . . ... . 1070 
SPECIAL OFFERI l-Inch drtvn for Modet I or II 
Single Siemens drive w/case & power supply . .. . . . 695 
NEWI Dual Siemens drives w/ dual case 

& power supply . . . .. . ... . ... .... .. . .. . .. . ... . . 1240 
(90 day limi ted warranty on disk dri-) 

CASES AND POWER SUPPLIES 
5'14-lnch encloaurn 
Single drive unit case & power supply .... .. .. . .. .. $65 
Dual drive unit case & power supply ..... .. . . • . . .. 120 

(Extender cablea are $15 Nch extra) 
l-Inch encloaurn 
Single drive unit case & power supply . . ... ......•. 150 
NEW! Dual drive unit case & power supply ...... . . 250 

Attention deelera, OEM'a I distributors 
Having trouble finding cases and power supplies for your 
disk drives? Call us for details on our attractive pricing 
and Immediate product availability. 

The power behind the drivesC 

om A.M. ELECTRONICS, INC. 
3366 Washtenaw Avenue 
Ann Arbor, Michigan 48104 
(313) 973-2312 

,.452 

Ylllt ow ,.... lhowtoom tar a "hMde on" look at ow wide Mlactlon of TAl-lO .. hardwaN, aoflware and perlphafala • 
... A.M llectronlca, Inc. a1 the Computer lhowlln Chlcego, Oct. 11-11 and In loaton, Nov. 20-23. 
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board. 

Next, Will pasted the diagram 
to a doubl•slded PC board with 
rubber cement and drilled holes 
In It with a dental tool. The holes 
would be a guide for drawing on 
the PC traces with waterpt"oof 
Ink. 

The copper was scrubbed 
clean before drawing the PC 
traces. 

Problems with ordinary drah· 

Fig. 8. BK RAM Board. 

lng PfJ!lS developed because the 
waterproof Ink dlsaotved their 
plastic parts. Will devised an all· 
metil mechanical pen to draw 
the traces. 

Once the circuits were drawn 
on the copper boMSs, they were 
etched In ferric clorlde. Next the 
cards were washed and the cop
per traces tinned with a hot sol· 
daring Iron. 

Parts mounting was typical 

111 • 80 Microcomputing, No~•mMr 1980 
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for PC boards, except at points 
where parts passed through the 
board. Without through-hole 
plating; It's necesaary to solder 
the leads on both sides of the 
board. 

The only other exception to 
normal construction practices 
was the building and Installing 
the piggy-back boards. Gold· 
plated cable-connector-pins 
were soldered Into the approprl· 
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ate address, data and control 
lines. 

Memory ao.rda and Keyboent 

After the memory boards 
were Installed and checked out, 
Will experienced a number of 
program glitches. Tracking 
down the problem, he discov
ered Individual memory bits 
were modified at random. Run
ning a memory test tape pro-
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TECHNICAL I COUPON I 
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BOOKS ON: SOFTWARE FOR: 
TRs-&0 BASIC e MICROS 

PASCAL e CHESS (larpetl Hleclion anywhete) 

COBOL e IBM 
DATA e FORTRAN 
ROBOTICS e RPG 
JCL e APL e ETC. 

APPL. I Utility 
P.T I 
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121ssues For Only $12.00 
All The TAS-S()@* News You Need 

When You Need It 

Now In Our 3rd Year Of 
Continuous Publication 

One Of The Oldest 
TRS-80'8* Newsletters 

Still In Circulation 

- Featuring-
• Applications • Product Reviews • 

• Machine Language Tutorials. 
• And Much More • 

Call: 312-782-9750 
Write For Free Sample: 

Chlcatrug News , .59 
c/o EBG & Associates 

203 N. Wabash Av 
Chicago, IL 60601 
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statements Imprinted with • : • 
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NEBS 9062 Statements are 
software compatible with 
the TRS-80, MOdel 1. Level 
II, Accounts Receivable 
package f26. 1 555. 
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SPEED COLLECTIONS 
Product n2 ou.o.vuE• Envelope 
(3'4"x 8\") ellmlnatH 
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Producl1012 - Size swx sy,w detached. Prices Include your f irm 
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QUANTITY PrOduct PrOduct DU-O-VUE• 

a2·1 9062-2 Envelopes 
10,000 $192.00 $355.00 $138.00 
e,ooo 128.00 228.00 92.00 
4,000 99.00 169.00 64.50 
2,000 59.00 99.00 36.25 
1,000 38.75 61 .00 20.75 

500 27.95 39.95 12.25 

ORDER TODAYI MONEY·BACK GUARANTEE. 
FAST SERVICE BY MAIL or PHONE TOLL FREE 1 + 800·225·9550 
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Fig. 9. The Keyboard. 
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PROGRAMS! 

That's how many 
are included in our 
Fall/Winter catalog, 

and are in stock and ready to 
ship. We represent all of the 
major TRS-80 Software Ven
dors (Instant Software, The 
Bottom Shelf, Soft side , 
Small Business Systems 
Group, and many more) -
Over 50 Vendors repre
sented In our product line. 
We believe we have the most 
complete selection of soft· 
ware for the TRS-80 - all 
priced at manufacturer's 
prices from $7.95 to $99.95. 
Business, home, games, 
education, programmer's 
utilities. COMPLETE pro
gram descriptions. 

SEND FOR OUR FREE " 470 

85 PAGE CATALOG TODAY! 
MICRO COMPUTER SYSTEMS 

3104 EAST SHADOWLAWN, N.E. 
ATLANTA, GA. 30305 

0) 01 

MODEL II 

DISASSEMBLER 
PACKAGE 

INCLUDES: 
1. DININmbler·ll 
2. H•x memory dump progr•m 
3. ASCII memory dump program 
4. Document•tlon 

Dump memory using the HEX MEMORY 
DUMP program. Annotate obvious non
Z80 code areas on the hex dump print· 
out. Next run the ASCI I MEMORY DUMP 
program several times using various bit 
options (fully explained in documenta· 
lion). Review these ASCII printouts and 
annotate the hex printout with areas 
that are Engligh intelligible. Now run 
DISASSEMBLER·II. Viola I Now you have 
it ! Le•rn all about TRSOOS, BASIC, DE· 
BUG or any other machine code pro 
gram in RAM. All progr•ms in the disas· 
sembler peck•ge can be initi8ted and/or 
termin•ted at any memory location 
( 00 00 - FFFF I . 
Document•tion Includes informat ion 
concerning memory locations l or printer 
p•rameters. You wi ll le•rn how to init ial· 
ize the printer from BASIC without the 
nuisance entries required by the TRS. 
DOS FORMS comm•nd. In tact. this 
P•ckage provides a basic tool which 
could allow you to m .. ter your TRS-80, 
MODEL II. P•ck8ge prlce- $49.95. Per· 
son• I checks. money orders or certif ied 
checks. No b•nk c•rds. 

QUALITY PRODUCTS 
FROM 

:·~ f\loRTHWIIT r .11CIIO SOLUTIONI. ""' 
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duced inconclusive results, as 
the error location moved or 
disappeared. 

When the piggyback board 
was removed , the memory 
check results were fine. After ex
changing chips and putting the 
piggyback chip set on the main 
board, another memory check 
also showed good results. 

It was mysterious. The prob· 
lem seemed to be similar to the 
memory problems some TRS-80 
users were having with the 32K 
and 48K memory in the expan
sion interface. Will solved the 
problem by putting pull-up re
sistors on the memory output 
data lines and the address lines 
coming from multiplexers Z3 
and Z4 in Fig. 8. 

Will's original keyboard was 
taken from a key-punch ma
chine and modified extensively. 
After much labor he abandoned 
the keyboard because its mo
mentary contact switches 
would not work with a text editor 
or any application where a re
peat function was required. 

Will replaced it with a 63-key 
unencoded keyboard from 
Jameco. This keyboard, shown 
in Photo 2, has given excellent 
service so far, with few key
bounce problems. 

Will modified the Jameco key
board so that a blank key is used 
to disable the cassette remote 
control, rather than a separate 
switch on the console. 

VIdeo Dlapley end ce ... tte 110 

The video display is a convert
ed nine-inch Panasonic black 
and white TV set. Will stripped 
the TV set of all non-essential 
parts, such as the tuners, IF 
strips and demodulation cir· 
cults. He redesigned the video 
input circuit to improve the char
acter definition and to accept 
the standard video signal com
ing from the computer. The re
sulting video is much sharper 
than the standard TRS-80 dis· 
play. 

Will's redesigned CSAVE/ 
CLOAD circuits have been a 
boon for his friends who own 

TRS-80s. Whenever one of us en
counters a hard-to-load tape, we 
ask him to load It on h is 
machine to make a new copy. 

His home brew 80 can load 
tapes that none of the other 
machines will accept, and his 
output is exceptionally sharp. 
Will's cassette 1/0 circuit is 
shown in Fig. 2. Note the field ef
fect transistor in the second op 
amp stage. This transistor auto
matically sets the amplifier 
gain, presenting a constant 
amplitude signal to the follow
ing stages. 

The decoding circuit is built 
around the MC1458 rather than 
the LM 3900 used in the TRS-80. 
The LM 3900 proved to be un· 
stable under high current condi· 
tlons. When the last stage of the 
LM 3900 was saturated, it dis· 
rupted the operation of the first 
and second stages. The end re
sult was a fluctuating, unstable 
signal. 

Since Will did not like the 
location or operation of the re
set switches on the TRS-80, he 
designed a system restart. It 

performs the same function as 
the TRS-80 reset located in the 
expansion interface port. He 
added a separate system reset. 

The reset function is a true sys
tem reset, similar to the TRS-80 
power up reset. However, power 
is never removed from the sys
tem. The reset clears the mem
ory and returns you to the MEM· 
ORY SIZE? or READY prompt. 

Summery 

I'm not recommending that 
everyone should build his own 
80. Will drew on years of experi
ence as a technician and invest· 
ed hundreds of hours in his lab 
to get some of the circuits to op
erate correctly. In the process, 
he increased his knowledge and 
understanding of digital circuits 
and his friends learned more 
about their TRS-805 as the work 
progressed. 

In the fina l analysis, Will 's 
computer is not a TRS-80, but 
rather a TRS-80 compatible sys
tem, loosely based on the Radio 
Shack design. • 

Omikron's Mapper+ NEWDOS/80 
8" Drives for the TRS-80 

NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con· 
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the T RS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99 pius $10 
per cable connector. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. Ail Lifeboat Software may be ordered 
for the MAPPER I. Ail MAPPER l CP/M soft· 
ware is compatible with the CP/M for the Model 
II. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program forconvertingTRS-DOS files to CP/ M 
files. $199. 

WORD PROCESSING-MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 

FIELD PROVEN DESIGNS-After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni
versities, medical doctors, and professionals in 
all fields. 

SYmMS-Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Cali for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 

See reviews in July 80 and August 80 BYTE By Jerry Pournelle. 

' CI'/ M is a T M of D>iital ReS<arch. TR S-80 is a T ~t of Tandy Corporation. 
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TUTORIAL 

A close look at using a"ays around the house. 

Of Two Dimensional 
Arrays 

R. L Conhalm 
132i Stanley Avenue 
Dayton, OH 46404 

When I opened my utility bill 
the other day, I wasn't 

prepared for a surprl~e. The pre
vious month's weather was 
mild, so neither the furnace nor 
the air conditioner ran very 
much. Surprise was not exactly 
my reaction. Anger and frustr• 
tlon were more appropriate c:s. 
scrlptlons. The bill was three 
times as high as the previous 
month's. 

By the time I calmed down, I 
realized that a previous meter 
reading had been grossly In er· 
ror-ln my favor-and my cur· 
rent bill was merely playing 
catch-up. Too bad I hedn't put 
my T~ to use keeping track 
of those billa. I could have 
learned a lot. 

Utility Bill Program 

Necessity Ia also the mother 
of programs, to paraphrase an 
old saw, so I procMded Immedi
ately to outline what I wanted a 
utility bill program to do. 

Basically I wanted comparl· 
sona: \\'lla mon\h with \aat, thla 
year with last, accumulated 
year-tcxlate Information about 

both units of energy and cost, a 
monthly cost-per-unit cornparl· 
son so I could see what was hap
pening to rates. 

This kind of Information could 
also give me an idea of how well 
my conservation efforts were 
working. Old Insulating the 
basement really do anything 
economically sound? And, when 
I went around the house turning 
off lights, was I really accom
plishing anything more than an
noying the rest of the family? 

I also wanted to develop a ba

sic array which I could uM for a 
variety of things. The program 
which resulted was a straight· 
forward exercise In BASIC, ex
cept for a few sallies Into un
charted waters. Among these 
you're-on-your-own objectives 
were: to Include calculated data 
along with Input data In the ar· 
ray, print a single column or a 
single row and line up data 
which varied in length so the ar· 
ray would be easy to read. 

While I was about It, I Investi
gated mixing string with numer· 
ic data. This turned out to be 
stlcl(y, and required more exper
Imentation than any of the other 
areas of investigation. None of 
my books gave much Informa
tion on these areas, but reason, 
patience and dumb luck pointed 
the way. 

I needed a couple of two-dl· 
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Example 1. Comparlaon of Utility Bill A"•Y• 
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0 
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0 
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CUIIII£MT USAG€ II 4:54 Ulllll Cllt 27 . HOI Z Ll&S THNI LII5T TEll!! 

CUIIII£MT COlT 11 t 9 . 11 OR 14,5923 Z L(ll THAN LIIST TEAR 
li£AIIY 

Ex.mple 2. Compar/aon of • S/ngl• Month 



menslonal arrays-one for the 
current year's Information and 
one for the previous year. The 
string arrays which defined the 
names of the months were Inte
grated with their numeric coun
terparts. By using a menu I 
could choose between entering 
new data or examining the ar
rays. Additionally, at the end of 
the array printing, I could make 
provisions for comparing any 
given current month with Its pre
vious year counterpart, showing 
unit and percentage differences. 

Using data statements and 
reading them Into the program 
turned out to be the best method 
of feeding Information to the ar
rays, because data statements 
became part of the program and 
were retained by lt. 

The string array for the names 
of the months caused several 
headaches. It wound up Inside 
the numeric array printing loop 
(lines 520 through 570). Every 
time I tried to separate the string 
from the numeric arrays, I got a 
syntax error where no error 
seemed to exist. Using the 
TRON technique of tracing the 
progress of a program, I deter· 
mined that the error was caused 
when the program attempted to 
read data that wasn't there. 

The numeric arrays were 
slightly unusual In that only two 
of the five columns were input to 
the program. The other three 
were calculated. That meant 
reading only two columns of nu
meric data, but printing five. The 
last three columns were ·calcu
lated for the current year's array 
In lines 580 through 600 and 630 
through 650. I Identified both the 
Input data and the calculated 
data by X-Y coordinates. The 
rows comprised the X axis and 
the columns made up theY axis. 
So, for printing you could Identi
fy any data Item by row and col
umn, Identify a single row or 
Identify a single column. 

When I first experimented 
with this program I did not have 
data for some months of the pre
vious year. To keep the arrays 
working properly, I entered 
zeros as data. This caused a fur· 
ther problem In calculating the 
cost per unit column because 
the program attempted to divide 
by zero-a no-no which caused 
a /0 error. To keep this error from 

gumming up the works I lnclud· 
ed an ON ERROR GOTO state
ment at line 100. 

It Is best to leave this state
ment out until you have de
bugged the program because 
with It, any type of error will 
cause the program to jump lm· 
mediately to READY. 

ACioMrLook 

Lines 240 through 280 provide 
Instructions for Inputting data 
to the program. The line number 
to be used, and the order In 
which data Is to be typed Is pro
vided by these Instructions. The 
program then reverts back to the 
menu. If you then select"2," you 
will get a readout of both arrays 
and, should you want It, a com
parison of like months In the two 
years. 

Lines 300 and 310 print the 
table headings. Data for the cur
rent year Is entered In lines 380 
through 490. Note that data Is 
provided In our example for only 
January and February of the 
current year. We have reserved 
lines 400 through 490 for ensu
Ing months. This Is not essential 
unless you plan to use a renum· 
bering program. The simplest 
way of reserving these lines Is 
with the apostrophe, the abbre
viation for REM. 

Line 380 for the numeric array 
and line 550 for the string array 
keep execution In order when all 
data Is not available for the en
tire year. 

The printing program for the 
first array (the current year) 
starts on line 500 and cont inues 
through line 670. The statement 
In line 610 now calls for five col· 
umns, not just the two we read. 
This handles the printing of the 
calculated numeric data. The 
continuation statement In line 
710 stops the display after the 
first array, If you are displaying 
rather than printing. For print· 
lng, you won't need this line. 

To keep the columns left-justi
fied TAB(X) Is used In line 660. 
The value of X Is set by line 510 
and altered In line 620. Each 
time a column Is printed, ten Is 
added to the value of X. 

The second array Is set up 
and printed In lines 740 through 
1080. The monthly comparisons 
are programmed In lines 1100 
through 1500. Note that a month 

** * * * * * * * * * 
* * * p£1-~~THE- t8~1V~o * * 'fRS EEoE 

* ~-·GREEN : 
! SCREEN : 
* * * ei,..,VIIMACII CONTAUT * * • RIDUCIIYI FATICIUI 

eiNHANCIKAIIN U-.nY * * e PROVIDI A MORE PUUINci * * DIIIPLAY 
• GIVE A DI8TINCTIVE PADFH810NAL * * LOOK TO YOUR 8Y1ITIM * 

* 
n.. ... N KAlEN ia cuecam malded co fit...., ....... the ....... tube. * * lt............., .............. -"" * * 1--.. DOl.• •ACID TAPI 

* CALL: (111)a..ll11 ~. : 
- or 8end 111.110+ UIAH _.. ' * ************************************* 

* 
* 

* * * BUS EXTENDER FOR TRSao• * * LIKE HAVING 5 EDGE connectors * * TO TO * 
** :::~:~:N INT. / //J.iORIES * 

tscr"•"i•tlf pert) //I(~--_ > * 
* ¢~- ·~" .t'.· l . I .-1, ./o''\1 i• * * $80 , -~·~: •' - · .~_,1;, -~~J;:/ lllck * 

+$2s&h · - ~-~.u· * ALL GOLD PLATED CONTACTS * 
************************************** 

*·lnTERFACER 2 +~~~9! 
* 

16 c:baoaell/0 l'nOGile, 8 lnpur., 8 outputs, 2 relayi, * 
2 opto•laolated laputa Very e&ly to 111e With BASIC 
liueiiiiYe 111er'a maaual !~~eluded. Sold worldwide for * OYer 1 y•r with c:eble, connector, power supply * 

*************************************** 

*.AnALOG so _UJ~~ * * I cbaDDel ANALOG ro DKirr AL convener. Allythlllf * 
* 

that c:ae be electrkally m .. ured c:an be llllerfac:ed to * your ns-ao- voltqe, c:uneat, ten.perat:ure, pro· * aure, llabt level, .. .. No uaerr.bly ..,_,. needed.4* 

* PHA (211Ji••••1•. * * AL product co. * * -.71, 71111 I&., W ... ...., N.Y. 11G1 ..-110 * 
************ 
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SAVE $ ON COMPUTER RIBBONS 
FOR YOUR 

TRS-80® 
FROM RAC COMPUTER PRODUCTS 

OTY. PRICE DOZ. SAVINGS 

LINE PRINTERS 1 , 2, OR 4 
CENTRONICS 730. 737. 739 1-24 4.69 56.28 19.52 

25-UP 3.69 44.28 31 .52 

LINE PRINTER 1, 2, or 4 1 17.95 4.00 
CARTRIDGE TYPE 2·12 16.95 203.40 60.00 
CENTRONICS 13-UP 14.95 179.40 84.00 

FOR CREDIT CARD ORDERS 

VISA MASTER-CARD 
CALL TOLL FREE 1-800-423-2915 

EXT. 200 
CALIF. RES. 1-800-272-3900 EXT. 200 

OR SEND CHECK OR 
.,... 460 MONEY ORDER TO: 
RAC COMPUTER PRODUCTS, MO. DIV. 
6467 VAN NUYS BLVD. 
SUITE 237 
VAN NUYS, CALIFORNIA 91401 

•• CALIFORNIA RES. PLEASE ADD SALES TAX 
© TRS.SO IS A REGISTERED TRADEMARK OF 
TANDY CORP. 

LOST SHIP ADVENTURE 

Floating lazily in the balmy South Sea waters is a 
mystery ship. She's rigged and ready for a voyage to 
an unknown destination. Where did the Ghost ship 
come from? Where will it take you? Is she an old 
Pirate taking you to gold and glory or a Flying 

Dutchman dooming you to eternal wandering. 
Armed with Scuba gear and a bold wit only the 
bravest or most foolhardy may attempt the LOST 
SHIP ADVENTURE. 
TAPES14.95 

PO Box 66 
Peterboro, NH 03458 

PH (603) 924-6065 
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Identifier, N, (1350 and 1450) is 
required to compute the data. 
When Item 2 of the menu Is se
lected, there is no request for a 
month, soN Is inserted in 1300. 

The month to be compared Is de
termined by 1280 through 1300. 

It Is possible, of course to se
lect a month for which there is 
no current data. To handle that 
situation the latest month for 
which there is data is identified 
In line 690. If the month selected 
Is more than that, line 1290 
prints out a not-available state
ment (line 1520). 

When a month has been se
lected for comparison, the data 
is printed. This is done in lines 
1330 through 1500, after restor· 
lng the read capability In line 
1270. Alter the data have been 
printed, comparisons are made 
In lines 1100 through 1220. The 

absolute values (ABS) are com· 
pared to prevent any printout of 
minus signs. 

Other Appllctitlons 

The arrays set up In this 
program can be used for elec· 
trlcity, gas, or water with no 
change other than writing line 
120 to suit the application. In the 
printed headings we have used 
general terms such as units 
rather than KWHR or CuFt. 

You can also use the two-di· 
menslonal arrays for keeping 
track of income tax deductions, 
medical costs, insurance pay· 
rnents, or breakdowns of the 
household budget. 

One final word. In order to re
tain new data as you add data 
statements, don't forget to 
CSAVE the entire program alter 
each group of Inputs. • 

Program Listing 1. BASIC Two-dimensional Array 

51 CLEAR lit 
61 DIM UT (l2,6 ) 
78 DIM LY(l2,6 ) 
8t DIM M$(12 ) 
98 DIM N$(12 1 
111 ON ERROR GOTO 1318 
118 CLS 
121 LPRINT "ELECTRICAL USAGE AND COST":LPRINT 
131 INPUT "ENTER PRESENT CALENDAR YEAR";CY 
148 PRINT TAB ( 24 ) ;"UTI LITY BI LL WATCHER" 
151 PRINT TAB (21);"l.ENTER NEW BI LL INFORMATION" 
161 PRINT TAB(21); " 2.EXAMIHE DATA TABL&S" 
178 IHPUT"PLEASE SELECT 1 OR 2";M 
188 IP M • 1 GOTO 281 
191 IP M• 2 GOTO 311 
211 INPUT "WHAT MONTH (NUMBER) "; H 
211 IP H > 12 PRINT " INCORRECT ENTRY":GOTO 178 
221 LET 0 • IN * 11 ) + 378 
238 CLS:PRINTtPRINT 
248 PRINT "DELETE 'EHO' PROM LINE 571. THEN ADO HEW MON 

TH, COMMA, AND 'END' TO 578." 
258 PRI NT "ENTER NEW DATA AT LINE " ; 0 ; " I N FORMAT - LIN 

E NUMBER,THE WORD 'DATA' UNITS USED, COST, 13 WITH 
COMMAS AS I NDICATED. " 

268 PRINT "USE '13' AT END OP CURRENT MONTH ONLY - BUT 
HOT ON DECEMBER. • 

278 PRINT "DELETE '13' FROM PREVIOUS LI NE, IF USED" 
281 PRINT "FINALLY, TYPE GOTO 141" 
291 STOP 
388 LPRINT TAB (31 ) ; "CUM"; TA8( 48 ); "CUM"; TAB (5l ) ;"COST PE 

R" 
318 LPRIHT "MONTH" ; TAB (l8 ) ; "UHITS";TAB ( 21 ) ;"COST";TAB( 3 

I) ; "UNITS";TA8( 41 )"COST";TAB (53 ) ;"UHIT" 
321 LPRINT TAB(21 ) ;CY;" DATA" 
331 FOR ROW • 1 TO 12 
341 POR COL • 1 TO 2 
351 READ UT(ROW ,COL) 
361 IP UT(ROW,1) • 13 GOTO 511 
371 NEXT COL,ROW 
381 DATA 784,42.14 
391 DATA 836,44.18,13 
418 ' 
4U I 

421 ' 
431 ' ... ' 
451 ' 
461 ' 
471 I 

481 ' 
491 ' 
511 POR ROW • 1 TO 12 
511 X • 11 
521 FOR 0 • 1 TO 12 
531 READ M$ (Q) 
541 IP M • 3 GOTO 1331 
551 IF M$(0) • "END" GOTO 688 

Pra<Jr•m conlmues 



IT'S HE ''' ••• 
Level IV's 

ULT DOS and 
SUPER BASIC . 

by Vernon B. Hester 

889'5 Introductory Offer 
611995 Regular 

LEVEL IV PRODUCTS, INC. ~ ,. 
32238 Schoo&craft Road, Suite F4 • Uvonla, MJ 48154 

Pleo.e odd $2.50 for shipping and handling. 
COD odd another $1.25 plus 25% deposit; 
balanu CDfl/ied check or msh. 

313-525-6200 Outside Michigan call1-800-521·3305 Dealers Orders Welcome 

'ZJ Open Tues. thru Sat. 11-7 E.S. T. 

TAS-81 SCF1lWIE Mt«JAS 

l.E\5. IV Pmi:TS 
Tht NUiOft't lirttst IIUbl iShtr 
incl distribUtor Of 11r'*cts fOr 
the TRS-. a.IIU1er is !lllift
din it's SOf1Wirt 1 irw. iRCI 
row 1rt iiWittd to llbllit YOUr 
tiDrks in IIIChint rtidiblt tor•• 
Mith ca.I.W inttructioas fOr 
1 Oid i nt illd rUIIft i lt. fOr 
nrvi...--sorrr no LIYtl I. 

If s.ltcted tor lllbl ishiH• 
• offtr: 

1> Proven •rkttilt know hall. 
2> Niti Oftil idVtrtisint. 
3) List in il our CiUiot. 

21,- IIIII CifCUiitiOft. 
4) Prottuioul hindi itt of, 

dOCU.ee\ition & dUPI iCition. 
S> ftonthiJ fOJll it its NJ .. t. 

Niner L. Lontwll V.P.Geft. tttr. 

LE'JEl. IV Pmrts ltc. 
32238 !Dm.CRAfT, SUITE F-4 
LI~IA. "IDU~Rt 48151 

(313) ~ 

.... ARE & mwAIIE IIBURS 

L.EVa. IV Pm£TS 
Tht NitiOft's 11rwst IIUbl i!ihtr 
illd di strWtitor Of 11rodllcts fOr 
the ms-. co.PUttr is e•
DAndint it's dNier netiOrk, 
rou or rour co. could bt tht 
L.EVEl IV dNitr fOr rour ii'N 
Mith ovtr • flit .win. hith 
11rofit ital fOr rour cust
~rs. 

ftli 1 rour rec~utSt (Oft co. 
ltnfrhNd, or include $11 
~ chiCk. or 101t1 ordtr)fOr 
DNitr APIII iCitiOft lid llfOr
•tiOft PICUtt to: 

Niner L. Lonwt II V. P. Gin. "'r. 
LE\U IV PD£TS Itt:. 

32238 s:KD..CRAfT, SUITE F-4 
Livm.IA. "lllflGI 48151 

(313) ~ 

• trldlllrk Of Tandr Inc. 
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TRS-80***MULTI-TASKING OPERATING SYSTEM ••• TRS-80 
TRUE TIMESHARING WITHIN A TRS- 80 

ADDS A NEW DIMENSION TO YOUR MODEL I SYSTEM 
The f irst system u ti l ity to allow TWO USERS or programs to operate independently in a TRS-80. 

•• •• •• •• •• 
• TSHARE V 1.2 os an onterupt dnven executove whoch patches melt to NEWDOS or TRSDOS. 

• Allo ws TRS-80 to be onterlaced to a second term onal thus provodong for an addotoonal operatong user 
on your EXPAND ED SYST EM. Addotoonally. a p ron ter can be used to servoce both users. 

• SIMPL EX mode for non seroal·port users. Requores only a p ro nter as the second "'screen· ·. Jobs share 
the keyboard under user control and detach to run separately bu t somu ltaneously . Th os mode a llows 
non - onterupt droven tomesharong . 

• CO NF IGU RE allows segm ent ong of avaolable m emory above 7600 HEX on any proportoon between the 
two users Selects c ommunocat oon mode and port type for second termonal. 

• Ootoons lor parallel port, RS232. TRS232 . and HUH as the co nnectoon lor your second termonal. A ll 
software drovers are oncluded. 

• Co mmunocate between USERS or PROGRAMS usong pee k and po ke. The e xperoenced programmer can 
no w create a new generatoon of multo - term onal o perated games or busoness software . 

• ExN:utc BAS IC or MACHINE LANGUAG E Full use o f d osks. ReQuores 32K plus one d osk drove . 

INTRODUCTORY OFFER on easy loading 5% diskette s· 
9 Full Documentation 8 

·calo lorn ta rcsadc nts add 6 °u tax COMSOFT ,..._. 
11 24 N. Brand Blvu. 
SUi te 201 

TRS·BO. TRSDOS tm Radoo Shack/ Tandy Corp. 

Glendale. Ca l1forn1a 91202 
213/649·0369 

The Micromatic 80, a step 
ahead for your TBS-80TM 

and other microprocessors. 

The Mlcromatlc so Is a TIL based Interface unit designed to lnte 
grate the popular Radio Shack TRS·SO~. and many other processors 
with parallel centronlcstv compatible output, to the IBM manufactured 
Selectric"' terminal. 
• used IBM Selectric terminals are cleaned and functionally Checked bef()re shipping. 
• 90 day warranty on Interface only. • Mall or phOne orders accepted. 
• No softWare reQUired. • Certified Check, Money Order. 
• $795. plus $25. for packing and handling. 
• TRS·80 to Centronics cable 529.00. 

Wrtte or call for l'ree llrochar. 13171 299-8614 

The! 
- - 111/11. - -

"""" 
... :. , .. 

"""' 
... Ill. 

IL - ~ ... 
5747 w. 85th Street • Indianapolis, Indiana 46278 

'----...;.... __________ v 425 
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NEWDOS tm Apparat. Inc. 
TRS232 tm Small System Sof tware 

HUH tm HUH Electron iCS 

PROgrammer 
for programmers 

level II Basic is great, but it can be 
better - with PROgrammer. This 
utility package includes: 

• Re number • Pack 
• Append • Move 

and more! Take the drudge ry out o f 
writing programs, and give your 
programs the profe ssional look 
without hours of extra e ffort -with 
PROgrammer. 
Ptt()grammer is ~v~il~ble on ~sene for S25. pecily 
~ 16. 32. or 48 I( version when ordering. c~lilomia 
residents ;Mid 6"1• s;~les 1 u . 

ALSO AVAILABLE: Me rge, copy, and 
identify your system tapes with the 
System T~pe Utility. Displays the file 
name, low address, high address, 
length, and entry point for each 
tape. S12 on cassette. v 241 

R~tion~ Softw~re 
963 East California Blvd. 

Pasadena, California 91106 



561 LPil.r Af(Q)ITAI(ll) 
571 DAYA JAA,FII,IND 
Sll Sl • Sl + UT(ROW,l) 
591 SC • IC + UT(aoN,2) 
611 CK • UT(ROW1 2J / UT(ROW,l) 
611 roa COL • 1 '1'0 5 
621 X • I + 11 
631 UT(ROW,l) • II 
641 UT(IOW,4l • IC 
651 UT(IOW,5J • Cl 
661 LPRI.r UT(ROW,COL)ITAI(X)I 
671 NIIT COL1LPRINT1NIXT ROW 
681 LPRINT ... D OF"1CY1"DATA" 
6N R • IIOW 
711 I • I 
711 INPUT "'1'0 CCJfTIIIUI P.RESS DITER" 1 E 
721 PY • CY - 1 
7ll IF I • I COTO 741 
741 LPRINT TA8(21JIPY1" DATA" 
HI roa ROW • 1 '1'0 12 
761 roa COL • 1 '1'0 2 
771 READ LY(ROW,COLJ 
711 NUT COL,ROW 
791 DATA 925 1 4l,ll 
811 DATA 613,31,91 
811 DATA 678,35,61 
821 DATA 581 , 31.62 
Ill DATA 762,39.15 
841 DATA 1129 ,51 . 25 
851 DATA 1219,53.73 
861 DATA 212,17.74 
171 DATA 541 ,29 . 87 
Ill DATA 514,21 .78 
191 DATA 2145,79.57 
911 DATA 621,34 . 96 
Ul FOR ROW • 1 '1'0 12 
921 FOR Q • 1 '1'0 12 
931 X • 11 
!141 READ N$ (QJ 
951 Ir N • l COTO 1441 
961 LPRINT N$(0JITAI(ll) 
971 DATA JAN,FEB,MAR,APR,RAY,JUNE,JULY,AUG,SEFT,OCT,NOV 

, DEC 
911 IP LY(ROW,l) • I GOTO 1121 
991 IL • SL + LY(ROW, ll 
1111 SD • SD + LY(ROW,2) 
1111 CA • LY(ROW,2) / LY(ROW,1) 
1121 FOR COL • 1 TO 5 
1131 X • X + 11 
1141 LY(ROW,l) • SL 
11SI LY(ROW,4) • SD 
1161 LY(ROW,5) • CA 
1171 LPRINT LY(ROW,COLJITAB(I) ; 
1111 NEXT COL1LPRINT1NEIT ROW 
1191 Ir N•l GOTO 11111LBI 1251 
1111 Al • LY(N,l) - UT(N,ll 
1111 IF UT(N,1) < LY(N,l) A$ • "LIIS" ILII A$ •"NORI" 
1121 A2 • A1/ LY(N,l) • 111 
1131 A2 • INT((A2+.115)•111)/111 
1141 LPRINT "CONPARIIONS ARI FOR "1N$(N) 
1151 LPRINT CY1"USAGI IS "IABS(A1ll" UNITS"1" OR"IAIS(A 

2) 1 "' " A$1" TBAN";PY 
1161 Al • LY(N,2) - UT(N,2) 
1171 Al • I.r((Al+ , IISJ•111l / lll 
1111 IF UT(N,2) < LY(N,2) 8$ • "LISS" ELSE 1$ • "NORI" 
1191 A4 • Al/LY(N,2) • 111 
1211 A4 • l.r((A4+.115)•111J / 111 
1211 PRINT 
1221 LPRlNT CY1"COST II $"1 AIS(Al)l" OR"IAII(A4ll"' " 

8$;" TIIAN•1PY 
1231 INPUT "DO YOU NANT AIIOTIIIR CONPARIIOII (Y/ NJ" 1C$ 
1241 IF Cf •"N" COTO 1l211LSI 1271 
1251 INPUT "DO YOU NIIH A ADNTBLY CORPARIIOII (Y/N)"IYlS 
1261 IF YlS • "N" GOTO ll21ELII 1211 
1271 RIS'l'ORI 
1211 INPUT "WHAT ~TH (NURIIR)";P 
1291 IF P > R-1 GOTO 15211LSI llll 
1lll N • P1 N • 31 GOTO 321 
1311 RUUNI 1321 
ll2t .. D 
1331 IF N$(Q) • "IND" COTO 1351 
1341 II!XT Q 
1351 LPRINT A$(N)ITAI(11) 
1361 UT(N,5J • UT(N,2)/UT(N,1) 
1371 X • 11 
1311 FOR COL • 1 '1'0 S 
1391 X • X + 11 
1411 LPRI.r UT(N,COLJITAI(Ill 
1411 NEXT COL1LPRINT 
1421 COTO 721 
lUI X • 11 
1441 IIIIXT Q 
1451 LPRINT 111$(N)ITAI(11) 
1461 LY(III,5) • LY(N,2)/LY(III,1) 
1471 roa coL • 1 '1'0 5 
1481 X • X+ 11 
1491 LPRINT LY(III,COLJITAB(Ill 
1511 NIXT COL1LPRINT 
1511 GOTO 1111 
1521 PRINT CY1 "DATA N01' YI'T AVAILAIILI POR AONTB IILICT 

ID0 1 GOTO 1231 

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC. 
' -0 - loan. Ct~a~teat-. MA 02121 

1117) 411-7105 

COMPUTERS 
Level- 11 4K Sys!em . . ..... . 

level· II 16K Sys!em. . . . . . 
Model-11 64K Sy1.1em. 

.. .... U9.00 
• . . 6S9.00 

. . ' )499.00 

DISK DRIVES 
40 TrAck 5 '1• inch d rive .. . 
77 TrAck 5 '1• Inch drive .. . 
4 Disk Drive CAble . . .. 

Cenuoniu 7 30 .. 

Cen! ronic!. 779-2 . ... 

PRINTERS 

)19.00 

S49.00 
)9.00 

S99.00 
799.00 

Cenuonics 737.......... .. . ... ............ .... ....... ... U9.00 

Comprin! 91 2p. . . • . • . . . S99.00 
lmegrAI DAIA 440C.. . . . 999.00 
NECSSIOw·!r..Cior....... .• • .. ...• . .. 1679.00 

Olddatil Mlcroll~ 80 ........... .. .................... .... 599.00 

MISC HARDWARE 
Expan!.ion in!. TRS.80(0k) . 
NovA!ion c.u modem. . . .. 
16K Memory Ki! . . . 

Leedex Moni1or ...... . . 
Prln!er CAble lor Above . .. . ... . 
IS0-2 lsoiA!or... . . . . . . . . . . 

AC LINEFIL TER . .. . . . 

STORAGE MEDIA 
VerbAl 1m -box I O·S'I• 

Memorex-box I 0 -S'/• 
Plu!ic StorAge 8ox .. 

OPERATING SYSTEMS 
NEWOOS by Ar'f'ARA T INC .. 
N£WOOS+ by API'ARAT INC. 
MMS fORTH DISKETTE-PRIMER 

.. 
, , 

.. . 

149.00 
IS9.00 
49.00 

109.00 
49.00 

. S4.00 
14.00 

n.oo 
n .oo 
s.oo 

49.00 
99.00 

79.9S 

DISKETTE TRS-80• 
BUSINESS SOFTWARE BY SBSG 

free enhAncements And upgrAdes 10 regis!ered owners for 
!he cost o f mediA And mAiling. 30 dAy fr~e lelephone sup· 

port . User reference cin reques1 
fully ln!erACiiv~ Accoun!ing rAckAg~ . Gener<ll 

Accoun!S rAyAble. Accounts ReceivAble And 
Report GenerAt ing. 
Comple!e PAckAge (requires 3 or 4 drives) 

IndividUAl Modules (requires 2 or 3 drives) 
lnven!O<y II : (r~qulre!. 2 or 3 drive!.) 
MAiling list NAme &. Addreu II 

( requires Z droves) 
ln!elligen! T~rminA I System ST-80 Ill : 

The Elecuic renc il lrom MichAel ShrAyer 
file Mcln10gemenr Sys1em: 

FINIE l'fUNT 

L~dger. 

rAyroll. 

S41S.OO 
sus.oo 
s 99.00 

$119.00 

SISO.OO 
SISO.OO 
s 49.00 

TRS-80 II I Tandy CorPO<IIIOfl trldemltll UMol a-OC*IIIr>Q IYI· 
llml mkf requore lfte uM Ol RadiO Sllacll TRS-DOS Racloo Shack 
eQuopmenl Sut>!eCIIO I,. Will Wld whom ()I RadiO S/lacll 

OfUIEIUNQ INFONIIATION 
we accepl Vou and Malle<chafge we woll Shop C 0 0 c..-tohacl cneo. 

0< money 0<-s only Mauachusetll , .. ICienll add 5 p..-cent uolea 11• 

To cwder call toU-frN 1~343-5208 
Few lntcwmellon e .. t 817~91 ·7!!05 

The Coonpefty e.- 1M Mallie for plctoMI or typoeraplllul lnacc~~tec:les. 
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Unleash your NEWDOS/80® power into double density! 
Double-Zap is a disk program which zaps NEWDOS/80~ for double density operation w hen used 
in conjunction w ith the PERCOM DOUBLER~ 
Double-Zap will completely zap on a one or two drive diskette, it wi ll run single and double density, 
mix and match. 
After Double-Zap has run , you w ill get an extra 64 ,000 + bytes on the origina l di kette including the 
original programs from NEWDOS/80~ 

Double-Zap w ill read any single density TRSDOS~ NEWDOS'i or VTOS files and convert them to 
double density. Double-Zap is the ONLY double density conversion for NEWDOS/80~ author ized by 
PERCOM DATA to be used w ith the PERCOM DOUBLER". Requires 32k RAM ... ... . . .. $49.95 

s l SO-l6r lr Ill :s; apJQ auo4d 
'LOOSL sexa1 'UOIIIOJJP:) 
at.tJO UIPIJaqWP4:) 6HH 

· · · :>H aJPMlJOS 

Software Etc ... 
1839 Chamberlain Drive 
Carro llton, Texas 75007. 
Phone Orders: (2 14) 492-05 15 

S6.6t$ ........... WVll 'IZ£ QJ!Rbolll ~li::JlBnOO WO::>li::Jd a41 4l!M pasn aq Ol Yl \10 WO:::>'M3d 
Aq paz!J041ne :M:O·t SOJA JOJ uo!sJaAuo:> Al iSuap a1qnop A l NO a41 S! dez-alqnoa ·Al!Suap a1qnop 
01 w a41 lJaAuo:> pue sap) SOlA JO ®SOOM::JN j,SOOSlll A11suap a18u!s Aue pea; II 'M dez-a1qnoa 

®o·t solA w oJJ sw eJ8o;d 1eu!8!Jo 
a41 Su!pnp u! an<nts'p 1eu!8!Jo a41 uo sa1Aq + OOO'r9 PJ)xa ue 1a8 II!M no.\ ' un; se4 dez -alqnoa JaiN 

'4JIPW pue X!W 
'Al!Suap a1qnop pue a18u!s unJ II !M I! 'ana>tS'P am p OMI JO auo e uo dez Alalatdwo:> IJIM dez-alqnoa 

~~BlBnOa WO::>li::Jd a41 
4l!M pasn ua4M UO!leJado Al !Suap a1qnop JOJ ~o·t SOlA sdez 4JI4M w e;8o;d >tS!P e s1 dez-a1qnoa 

iAl !Suap a1qnop OIU! JaMod ®o·t SOlA mo.\ 4sea1un 
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Apparat , Inc .. announces the most 
powerful Disk Operating System lor the 
TR5-~. It has been designed lor the 
sophisticated user and professional 
pro~ rammer who demands the ultimate 
in d1sk operating systems. 

NEWDOS/80 is not meant to replace 
the present version of NEWDOS 2.1 
which satisfies most users. but is a 
carefully planned upward enhance
ment, which significantly extends 
NEWDOS 2.1's capabilities. This new 
member to the Apparat NEWDOS' 
family is upward compatible with 
present NEW DOS 2.1 and is supplied 
on Diskette. complete with enhanced 
NEWDOS + utility programs and 
documentation. Some of the 
NEWDOS/80 features are: 

• New BASIC commands that 
supports files with variable record 
lengths up to 4095 Bytes long. 

• Mix or match disk drives. Supports 
any track count from 18 to 80. Use 

35. 40 or 77 track 5" mini disks drives 
or 8" disk drives, or any combination. 

• A security boot-up lor BASIC or 
machine code application programs. 
User never sees "DOS READY" or 
"> READY" and is unable to 
"BREAK", clear screen. or Issue 
any direct BASIC statement 
including "LIST". 

• New editing commands that allow 
program lines to be deleted from one 
location and moved to another or to 
allow the duplication of a program 
line with the deletion of the original. 

• Enhanced and improved 
RENUMBER that allows relocation 
of subroutines. 

• Powerful chaining commands. 
e Print Spooler. 
• DFG function; simultaneous striking 

of the D, F and G keys will allow 
the user to enter a mini-DOS 
to perform some DOS commands 
without disturbing the resident 
program. (e.g. dir while in scripsit.) 

e Upward compatible with NEWDOS 
2.1 and TRSDOS 2.3. 

• Includes machine language 
Superzap/80 and all Apparat 2.1 
utilities. 

• Enter debug any time by pressing 
123 keys. Also allows disk 1/0 . 

• Diskette "Purge" command. 
• Specifiable system options (limited 

sysgen type commands). 

• Increased directory capacity. 

• Copy by file commands. 
NEWDOS/80 with all of the 

NEWDOS + uti lity programs. many of 
which have been enhanced. is priced at 
just $149.00 and is available at most 
TR5-80 dealers. 

As with 2.1. NEWDOS/80 relies on 
the TRSDOS and Disk Basic Reference 
Manual publ ished by Radio Shack. 
NEWDOS/80 documentation supports 
its enhancements and upgrades only. 

,--------;:::=:==:::;:::;;;:;:;;;;;;:;~·---------------------------------------~ 

IMflt'W i ::-;~ I :..':~~:H N!WDOI/10, COMPLE~:~:Technology, Inc. 
~ 4401 I. T-PW11wey -OR- 33M W. MacArthur Mwcl. 

Denwef, CO IOH7 .... Ill ANI, CA 12704 

·~ &"'Apparat,lnc. 

iiil.MCROComJER 
lEOtO.OGY 
NCORPORATEO .,. 21 

:t0111M-ms :101174t-tnl no~~~n-1123 

0 M .. ter Chorge 0 Viu 

Card No E•p~ro tlon Date------
Colo retodent• add 6 5~ tate• tu Cal retldenll edd fl~ taiH tu 
AddS 10 00 potltlge ond hind ling 

Plene rush NEWOOS/80@ $149 EACH TO: 

Name ______________________ _ 

AddrM• -----------------------
City - ---- - - State------- Zip----

Phone ---------- -
OI IA ....._-------------------------' L----------------------------------------J 

80 Microcomputing, November 1980 • 187 



TECHNIQUE 

Sound exercises in machine code. 

Cheap Trills 
with T-BUG 

Allan S. Joffe 
1005 Twining Road 
Dresher, PA 19025 

This time around our pro
gramming exploration 

delves Into some loop struc
tures and explains a means of 
producing tones on your TRS-80. 

Every time you CSAVE your 80 
Is recording tones on Its cas
sette. The means to this end Is a 
four-bit latch In the computer, 
accessed via the A register. 

If you turn the correct bit of 
this latch on and off at an audio 
rate, you can produce a tone. 
You cannot simply turn this bit 
on and off, but rather, you have 
to turn It on and hold It on for a 
time, and then turn It off and 
hold it off for a time. If you didn't 
do this, the tone would be Inau
dible. 

Two Loops 

The time delay requires a 
loop; In actuality, two: a turn-on 
loop, and a turn-off loop. These 
are located In Program Listing 1 
with the five by1es starting at 
4A04. A similar loop starts at 
4AOD. Each of these loops 

which use the D register con
trols the on and off latch time 
through the A register listings 
which follow them. 

There is yet another loop in 
the program that controls just 
how many times the program 
will pass by the two loops that 
we have already examined. This 
loop uses the BC register pair 
and starts at location 4AOO ex
tending to 4A03. 

It is this BASIC program that 
originally called this machine 
language routine by means of 
the USR(O) function. 

Let's examine this machine 
language routine more closely. 
Consider a point that Is easy to 
forget. The 01 opcode at origin 
4AOO means LOAD register pair 
BC nn. This means that the reg
Ister pair Is loaded in memory lo
cations 4A01 and 4A02. The 

·'There is yet another loop 
in the program that controls just how 
many times the program will pass by 
the two loops . .. already examined.·· 

Starting with location 4A 16, 
this loop is tested for a zero con
dition to see If the count In the 
BC register has been fully decre
mented. If this Is not the case, 
then the program returns to lo
cation 4A03 and continues dec
rementing the contents of the 
BC register pair. 

When this count has been re
duced to zero, the program falls 
through to 4A 1 B which returns 
to the BASIC auxiliary program. 

value In 4A01 Is loaded Into the 
C register and represents the 
least significant bit. The value In 
4A02 Is loaded Into the B reg
Ister and represents the most 
significant bit. 

(This business of the appar
ently backwards process of an 
instruction saying LOAD BC, 
and then actually loading CB 
can lead to confusion later on In 
the program.) 

One of the most valuable lea-
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turea of T-BUG is the break 
point, and we can use this to ex
amine the matter at hand. 

If we assume that the first 
three bytes of the program are 
01 FF AA,Iet us set a break point 
at 4A03. Now, execute a J 4AOO 
and when the prompt sign re
turns to the screen, utilize the A 
function of T-BUG to examine 
the BC register pair contents. 
You will see that AA Is indeed 
loaded Into the B register, and 
FF is loaded Into the C register. 
Now execute an F Instruction to 
reinstate the program before go
Ing on. 

What is all this leading up to? 
If memory location 4A16 con
tains a B1 instruction (OR C), we 
get a short burst of tone as the 
LOOP terminates when C regis
ter has been decremented to 
zero. 

Remember, this C register 
contains the least significant bit 
contained in the register pair 
BC. Had you changed the con
tents of 4A 16 to 80 (which is the 
Instruction to OR B) and then 
ran the program, you would get 
a much longer tone burst, be
cause the B register contains 
the most significant bit of the 
register pair BC. 

Now, run the original listing 
with location 4A16 containing 



the B1 (OR C) opcode. You will 
hear a short tone. If you examine 
the BC register contents, you 
will see that the C register has 
been decremented to zero, but 
that the B register still contains 
AA. 

Now, change the contents of 
4A 16 to 80 (OR B) and run the 
program. You will get a much 
longer tone, and when the 
prompt appears, if you examine 
the BC register, you will see that 
the B register Is now zero and 
the C register still contains FF. 

If you want to get the last mil· 
II second of time out of the loop, 
change the contents of location 
4A 17 to 80 (OR B) and then add 
the remaining bytes in order, 
just as they existed in the origi
nal program. This puts all these 
byte$ Into locations one re
moved from the original. If you 
put a break point at location 
4A 1 B and run the program, you 
will see that both registers, B 
and C, are now decremented to 
zero. 

If you limed this longest loop, 
you would get a value of about 
n ineteen seconds. If you 
changed the contents of loca-

t lon 4A 17 to 00 (NO OP) and ran 
the program again, you would 
get a time only about one half
second shorter that this, clearly 
showing that the value In the C 
register Is truly the least signifi
cant portion of the register pair. 

The Metronome 

At this point let us combine 
the machine language routine 
with a BASIC program to test It 
out. Naturally, you will need a 
monitor program such as 
T-BUG. Load your monitor pro
gram using the SYSTEM com· 
mand as usual. Then load Pro
gram Listing 1, starting at loca· 
tlon 4AOO. 

With your monitor program, 
change locations 408E and 408F 
to 00 4A respectively. This Is 
necessary to make the USR(O) 
function work, as outlined in 
your Level II book. NeKt, execute 
a J 1 A 19 to return to BASIC. Now 
load In the follow ing short 
BASIC listing. 

10 F~ X • 1 TO 110 
20 J • USR(OI 
30 F~ T • 1 TO JOO:NEXT T 
40 NEXT )( 

Origin or starting memory location Is 4AOO hex 

4Aff Ill LOAD BCNN 
4Af\ FF 
4Af2 M 
4Af3 fB DECREMENI BC 
4Af4 16 LOAD D,N 
4Af5 15 
4Af6 15 DECREMENI D 
.r.Af7 211 JRNZ DIS 
4AII8 FD 
4AII9 3E LOAD A,N 
4AifA 112 
4AIIB D3 
4.\lfe FF 
4AfP 16 LOAD D,N 
4AfE 15 
4,\lfF 15 DECREMENI D 
4AUI 211 JRNZ DIS 
4All FD 
4A12 3E LOAD A,N 
4A13 H 
4A14 D3 
4A15 FF 
4A16 Bl ORC 
4A17 C2 JPNZ NN 
4A18 113 
4A19 4A 
4AlA fll NO OP 
4A1B C9 RETURN 

Machine code lis ting for tone generation 

"FINder S.Vi«--~ 242 

I 
ACCESSN) THE TRS-80* ROM 

It you .,., do 
AIHmbly 
18ngu.ge 
progremmlng, 
01 you Just want 
toknowmor8 
•boUt your 
TRS-80ROM, 
''THE seeK'' 
Ia for you. 

Volume I will give you access to over fifty ma· 
chine language subroutines in the Radio Shack 
Level II BASIC. It includes information on the nu· 
meric data formats and a commented listing of the 
ROM routines. 

"THE BHK, Volume 1" , encompasses all arith· 
metic functions and mathematical operations. 
There are separate routines for integers, single 
precision, and double precision numbers and the 
data format for each of these number types is 
explained. The routines that perform ASCII to bin· 
ary and binary to ASCII conversion are identified 
and explained to provide you a means of data 1/0 . 

A fully commented listing provides the details on 
the step-by-step execution of these ROM rou· 
tines. Although a complete disassembly is not 
provided in order to avoid copyright infringement, 
you can obtain a complete disassembly using the 
disassembler program listed in "THE B~K." 
Volume I also includes a complete, detailed mem· 
ory map of the entire machine and a symbol table 
noting over 500 addresses. 

"THE ~K" will save you hour upon hour of 
assembler program development time. Don't start 
programming without it. 

Order your copy of "THE B0<JK", today! 

I DEALER INQUIRIES INVITED I 
Insiders Software Conault8nta, Inc. 
P.O. Box 2441, Dept. M 1 ·T~~HD•••-rtoot 
Springfield, VA 22152 .,..305 TonctyCarp. 

O PI••• send me Volume I of THE a•eK 
atS14.t5 plus S1 .50 for poat8ge. 

NAME: 

~RE~'---------------------------------

CITY. STAT£ - --------------- & ZIP COOE: -------

0 Check payable to InSiders Software Consultants, Inc. 
0 MASTER CHARGE MC Bank Code: 
0 VISA Exp. Date: Card Number: 

Slgnoture 
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We have discounts , manufacturer's war· 
ranties, FREE shipping and insurance and a 
TOLL FREE ORDER NUMBER available. 

CALL USI 

Pan American Electronics 
Incorporated 

a lladlelllaeli VISA' 

1117 Conway. Mission , Texas 78572 
TOLL FREE ORDER NUMBER 800/ 531·7"66 

Texas & Principal Number 512 / 581-2765 

779 UPPER CAS~Iower case 
~version Kit ... 

Expand the capabilities of your 779 line printer to 
include word processing!! Available to all Centronics 
779 and TRS 00 Printer 1 owners Is the option Of loWer 
case and changing stash o zero to standard o. No etCh 
cuts or soldering needed. Installs in minutes wtth a 
screwdriver. No program modification or additional 
InterfaCe Is reQUired. Price $125.00 
UPPBt/LOWER CASE PDN AVAIABLE FOR THE Fa.L0W1NCi 
CBmlCNICS PRINTERS: 
101AL. 1028L, D;, 500, 501, 503, 700, 701, 7rf1., 703, 700, 781. 

Motor control "'CONVIIRSIOII KIT II" 
FOR ALL CBmlCNICS 779 I TRS 80 PRINT& I LN PRINTERSII 
our "Conversion Kit II" Motor Controller gives your 779 
the abllltv to tum the motor on and Off automatically. 
Removes the annoYing noise Of constant run. 
Increasing the life span Of vour 779 and TRS 80 line 
printer motor! No SOldering, software or hardware 
changes needed. lnst315 easilY. Price $95.00 
SAVE! Buy service Technologies ··conversion Kit I" 
and "Conversion Kit II" together for the single price 
Of $199.00 
To order. please send check or money order in the 
proper amount to: r rr j, 

@ 
Uervit:e Jet:~no/Dtfie•, nt:. 
32 Nightingale Rd. 
Nashua. N.H. 03062 .,.. 211 

(6()3) 883-5369 
Visa and Master Charge accepted lplease lncluele signature, 
expiration date and Phone numben. 
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At this juncture, the transmit· 
ted audio has to be amplified by 
way of the cord that normally 
goes to the input jack of your 
cassette recorder. On my tape 
machine (a CTR-41), this is the 
jack marked AUX. Remove the 
plug from this jack and put it in
to an amplifier of your choice. 

Run the program and you will 
hear a series of medium fre
quency beeps, spaced about 
one second apart. After 60 
beeps the program will stop and 
a READY will appear on your 
monitor. You now have a metro
nome, by daring to adventure In
to USR(O) and machine lan
guage. 

At this point return to T·BUG 
using the SYSTEM command. 
You may have to use /17280 after 
entering SYSTEM to successful
ly return to T·BUG. If you try the 
normal /ENTER and get back to 
the MEMORY SIZE? power up 
condition this is the case. If this 
happens, your BASIC program 
will be gone and you will have to 
reset memory locations 408E 
and 408F, butT-BUG will still be 
present In memory. 

The purpose of returning to 
T-BUG is to try the longer loop 
time, as previously indicated, by 
changing the Instruction at loca
tion 4A 16 from B1 to BO. 

Now, return to BASIC, and run 
the same program that gave you 
your metronome. This time each 
tone burst will last for some 19 
seconds, as you have accessed 
a much longer count. 

For the next little demonstra
tion return toT-BUG (by now this 
is becoming second nature), 
and change location 4A16 back 
to the original B1 instruction. 
Return to BASIC and load the 
following BASIC listing. 

10 FOR X = 1 T060 
20 J = USA(O) 
30 G = ~ 

~ PAINT (a)60.G 
50 POKE 18949.G 
60 POKE 18958.G 
70 NEXT X 

Now run this program and you 
will hear a sort of tweedle-dum, 
tweedle-dee effect similar to a 
European police siren. 

A few words of explanation: 
The two locations being POKEd 
alternately with the values dis
played at the top right of your 
monitor are locations 4A05 and 

4AOE which happen to be the lo
cations that contain the Initial 
count In the D register. By using 
the POKE statements we are 
changing the count to be decre
mented in the D register. 

We are also changing the 
length of time the cassette out· 
put port is being held on and off, 
and this causes the frequency 
of the tone to change. 

Try these line changes. 
Change line 10 to read: 10 FOR X 
= 1 TO 45. Change line 30 to 
read: 30 G = G + 1. 

Now, run the program, and 
you have a descending trill. If 
you wish to slow down the 
speed of the trill, merely insert a 
small time loop such as 55 FOR 
T = 1 to 25:NEXT T. 

Higher Frequency 

You have probably noticed 
that the lower the count that is 
initially POKEd into the D regis
ter, the higher the resulting fre
quency; and the higher the 
count initially in the D register, 
the lower the frequency pro
duced. 

If you'd like to try for ascend
ing trill , try this. 

10 FOR X= 1 TO 50 
20 J = USA(()) 
30 A = A+ 1 
~ G = 51 - A 
50 POKE 189oi9.G 
60 POKE 18958.G 
70 NEXT X 

A modest exercise in your 
basic programming skills might 
combine the ascending and de
scending trills and tie them into 
a repeating loop, so that when It 
is executed, your TRS-80 will 
give the resident canary a run 
for Its birdseed. 

Before we leave the arena, lo
cations 4A08 and 4A 11 (FD) In 
Program Listing 1 are of some 
Interest. These are instructions 
couched in two's complement 
notation to return the D register, 
thus insuring that the program 
will indeed LOOP until the Dreg
Ister Is decremented to zero. 

If you consider the first D reg
Ister loop which extends to loca
tion 4A08, for the loop to turn 
upon itself and decrement it 
must go back from location 
4A08 to location 4A06, which, In
clusively, is three steps back. It 
just so happens that FD Is the 
two's complement form for 
minus three. • 



The BaHam Shelf • A proud new tr1dltlonl 
The fine quality software of The Bottom Shelf including its defined fields, editing 
features and blinking cursor otT the Model I Radio Shack microcomputer has been 
established Now it is time for the new. With the introduction of the Mod IL TBS went 
to work learning its secrets. This month will mark the introduction of major advances in 
business and database software for all Radio Shack computers- Mods I to III and even 
the little pocket computer. As this is being written, most titles are not known, but see 
your computer dealer or write for a catalog- all titles released are available at that time. 

The one known title is MEGAMAIL This is the beginning of truly usable business 
software for micro computers. To date programming has been hard to operate in order 
to work within the constraints imposed by microcomputers. Sophisticated software that 
is easy to use, it is a mailing system that will handle one million name lists or 8,000 
name lists without skilled operators. Multi computer entry is supported Write for 
details. .... 

1111 IOITOM SIBf, M. 
P. 0. BOX 41104 • ATLANTA, OA. 30351 
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UTILITY 

Here are three {count 'em} 
new commands for this program saving utility. 

T-BUG And Then Some . . 

MarkP.xton 
17803 Red Oaka Dr. 
Utica, Ml 48087 

H ave you ever wlahed for a 
command In T·BUG that 

wasn't there: like displaying an 
entire block of memory on the 
screen with one command, 
dumping memory with the ASCII 
codes, a clear screen command, 
or a command to move a block 
of memory from point A to point 
B? 

This article shows you how to 
modify Level II T·BUG to add 
three new commands, plus 
where to Insert the logic for your 
own commands. 

NewCommanda 

The format for the three addi
tional commands Is displayed In 
Example 1. 

1880 C4454e63 5462C445 
taco 4E47C44& 4844424C 
teoo C562&24F ~4563 
I &EO CF!0464E ~ 
18FO 4C4Fs:M5 CC4F4144 
1700 45CIW84C 4CCC6346 
1710 45D3el63 54464DCC 
1720 004F4846 DOa24II4E 
1730 54CC4C48 ~ 
1740 C34C4541 52C34C4F 
1750 451170441 422ID44F 
11eo 41$2!!0&4 52056352 
177'0 $241N£47 24C84E53 

• 

COMIIIAHD DIICM'TlON 
C Cleat entire ac:reen. 
D uu Dump 208 byt" of "-'Y (with ASCII code) on ac:reen, 

where uu 11 the beginning eclclraM. 

S uaa btlllll ecce Shift (or move)~ content• from addr"' uaa to 
addresl bbbb for a length of ecce. 

Example 1. 

C CINr Command: To clear 
the screen, enter a C and the 
screen cleana with the I symbol 
homed to (0,0), or 3COOH. 

D Dump Memory COI'IVIIMd: 
Thla command displays the con
tents of memory (In hex) for a 
given addresa. While T-Bug's M 
command examines one byte at 
a time, the D command displays 
208 bytes of memory on the 
screen, along with each byte's 
AS,CII code (where appropriate). 
Example 2 ahowa a sample. 

Each line dlsplays16 bytes(or 
10H bytes) of memory, with a 
apace between every fQUrth byte 

on the line. On the right hand 
side of the display, between the 
two asterisks, are the ASCII 
codes for each of ttte 16 bytae In 
the corresponding line. Any time 
a non-printable character Is en
countered a period Is put In 
place of the ASCII character. 

If something leal than 208 
bytes on the screen at the same 
tlmelsdeslred(l.e.,1311neaof 16 
bytes each), you can easily 
modify the dump routine to han
dle this. 

S Shift (or ~owe) Command: 
This command allows you to 
move a block of memory from 

~ ~ • . EFSTR . EFINT . EFS" 
CC41ME45 C&444l54 "NG . EFDBL. INE.DIT" 
554045CF !le6"4CI'4E • .RROR . ESUME.UT . N" 
44C74564 DOI5e64C3 ". PEN . IELD . ET . UT . • 
C04155247 45CE4140 " LOSE . OAD . ERGE.AM" 
54025345 S403415e "E . lll.SET . SET.AV" 
S0524II4E ~ "E . VSTEM . PRINT . ~F· 
54C34F4E 54CC4853 " .OKE . RINT . ONT . IS" 
~ C1"55644F " T . LIST . ELETE . UTO" 
414C353 41!!6111CE " . LEAR . LOAD . SAVE . " 
C84E0553 484Eot708 "EW . AB .. O.N . SING . " 
C5II2«X6 !12520364 "ARPTR . SR . Rl . RR . T" 
545200U' 484£.5404 "RING .. NSTR . OINT . " 

COMMAND ENTERED TO GET THE ABOVE SCREEN: D 1880 

Example2. 
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one starting address to another. 
The routine can even handle 

moves where the block of mem· 
ory being moved from overlaps 
the block of memory being 
moved to. This Is done by start· 
lng the move at the last byte In 
each block and decrementing, 
when moving a block up In mem· 
ory, or by starting the move at 
the first byte In each block and 
Incrementing, when moving a 
block down In memory. When 
blocks overlap, and the from ad· 
dress Is less than the to ad· 
dress, you must start the move 
at the last byte In each block 
and decrement to the first byte. 
If you start at the first byte and 
Increment, you will begin to 
destroy your original (from) 
block before It Is safely moved 

to Its new destination. 
Program Listing 1 shows the 

source code for the additional 
commands. Use an edltOI'/as
aembler or T·BUG Itself to enter 
the machine code from the list· 
lng. If you have an editor/assem
bler, follow the ste~s below. 
(Substituting T·BUG should pre
sent no real problem, short of 
bleary•yed boredom.) 

Enter the Lilting 

Step 1: Enter the source code 
In Listing 1 Into the edltOI'/as
sembler. Create a System Tape 
and save the sou~ce code on 
tape too. Note t~at the ORG 
statement Is at 4AOOH. This 
starts the additional code after 
T·BUG ends. 

Step 2: Load T·BUG. 
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Step 3: Load the new System 
Tape. 

436 FE41 CP 'F' 
43E7 CA004e JP Z,.aoDI-t 

Step 4: The next step Is kind of 
cute. We have to modify T-BUG 
Itself by using T-BUG. T-BUG 
must be able to branch Into our 
new code. 

This code should be replaced 
with an unconditional branch to 
our new code, as below: 

JP 4AOIIH 
HOP 
HOP 

In T-BUG, the code between 
43E5H and ~ Ia checking 
!Of' keyboard Input of one of the 
T -bug COf'nmands: F,B,M,J,R,G, 
P or L At 43E5H, the code is 
checking for an F, and branches 
to 480DH if an F was entered: 

I loll 43€!1 FE C3 
~.eO& 
43€7 CA U. 
43ESOOOO 
43€1141100 

To actually accomplish this, 
use the M command, as shown 
In Example 3. Be careful to get It 
right the first time. If you mess 
up befOf'e you finish entering 
C3064A, you will hang T-BUG up 
and have to reload lt. 

I 

You might want to check 
address 4A06H to make sure the 
new code got there safely, 
befOf'e you alter T-BUG at 43E5H 
and go branching uncondi-

Program Listing 1. 

•.u• Hilt O.C eAHI 
11121 , ••••••••••••••••••••••••• 
IIIJI r** ~+ JAil. ll,ltll ** ..... ' ........................ . 

UDD 
JcH 
Hll 
tHl 
lltl 
lltl 

11151 UTUal 100 UDOII 
IfNI VUllO 100 JCIII 
ltfll COUll!' DUI 1 
IIIII ILOa DUI 1 
11.,1 5'lllaiA DUS 2 
ttlll SVSCIA DCPI 2 
11111 

tAN PEO 
4Atl llll 

IIlli STI\IIT CP 
11131 J• 
ttUI 

4AIA rue 
4AIC 2U7 

11151 
lllU 
11171 

tAll rut tnat 
eAlt CAtDtt ltltt 

IIlii 
Ull FII:Sl ttHI 
tA15 CAlle I lUll 

HHI 

CP 
JR 

CP 
JP 

CP 
JP 

'C' 
J, CLS 

'D' 
I, Dl1Jill 

•r• 
I,UIDK oAIP PU lt'l'll CHECII 

IUU :IIISI!R'I' ADDIT'L COIUWIDS HERE .. ..... 
11251 

4All Cl1A4l IUU 
tU1t 

JP eliAII :ltn'-110 HIT 

IIlii 1 •••••••••••••••••••••••••• 
lilt I z•• CLUJI SCUD JtOUTJIC • • 
IIlii ,•••••••••••••••••••••••••• 

tAU CDlHA IIlli Ct.& CALL CLIISCR 
IIlli 

4AU UlllC 11)31 
tl'll lUDtl lllU 

LD 
LD 

ttJSI 
H•24 CJDDU, ttJU JP 

eAl7 llltJC 
U.2l\ lllllC 
4AlD llttt4 
eAlt lUI 
U.32 BDIM 
4A34 Ct 

11371 
It 311 CLRSCR LD 
ltl91 LD 
lUll LD 
lUll LD 
ltUI LDIR 
tiUI UY ..... 

HL,VIDIO 
{t83DH),HL 

HL,VIDIO 
DI,VlDIO+l 
IIC,41tll 
(HL),liH 

•••s• '•••••••••••••••••••••••••• 
ltUI : •• DUIIP IIIROU MlUTI. •• 
IN71 , •••••••••••••••••••••••••• ..... 

U.35 CDl2t5 INti DUIIP 
U.JI CDtttS 11511 
Ula lletU 11511 

lt5ll 
UJB CDtttS t1531 
tMl UJrU 115et 

tt551 
tA44 CDlHA 115U .. ,. 
eA41 DDlAJPU 11511 
eA41 PDUIIJC tt5tl 
tMr llDtll 11611 

11611 
U.Sl U INU 
USJ UlNA INll 
U.S6 l211U IN .. 
4AU DDUI2U. 11151 
U.SD PDUN4A INU 
4Ml CD77.. IN71 

"'" tMe PD23 111M 
11711 

CALL 
CALL 
LD 

CALL 
LD 

CALL 

LD 
LD 
LD 

IIOa 
LD 
LD 
Ul 
Ul 
CALL 

enn 
esu1 
(Utfi),A 

tSUH 
( t83P8),A 

CLASt• 

IX, ( tllrl) :liP LOCH 
1Y ,VIDIO IICR LOCM 
IC,U8 

A 
(COUll!) , & 
liLOCI:J,a 
l-J,u 
ln.c:MI,IY --
" 
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tlonally into the hinterlands. 
Step 5: Test all of the T-BUG 

commands. Once you have a 
good version of T-BUG + , then 
save it to tape with the P com
mand: 

That's all there Is. 
To add your own commands 

is easy. Insert the compares and 
branches at line 240 in the same 
manner. Use the following 
T-BUG subroutines to save 
space: 

4532H: Displays the contents 
of the A register at the current 
screen position. (The current 
screen address Is stored In 
483DH - 483EH.) 

4M6 DD7Ut 11711 DI-P LD 
It'll 

tMt conn 11731 CALL 
11741 

4589H: Retrieves two ASCII 
digits from the keyboard, 
displays them on the screen, 
using the current screen ad
dress as in the above routine, 
and returns the hex value In the 
A register. 

One additional benefit from 
these routlnee Is that the 0 and 
S command can be terminated 
In the same manner as the J 
command, by entering an X. 

The final touch you might 
want to add Is to literally put the 
+ In your new T-BUG. That Ia, 
change the I symbol to a + 
symbol. 

Locations 430DH-43DEH 
load the A register with 23H (Of' 
1). To change the symbol, alter 
location 430EH to contain 2BH 
(or +).• 

A, (IX) 

D&PIITII 

11751 :.UCll COOl 11T11 
11761 
11771 
11711 
117M ..... 
IIIli 

U7l ID51tltA 11121 
UH 17 IIIli 
4A71 1~2 11841 

11851 
4A71 IDSIIUA 11861 
4A7C 19 11171 

11881 
4A7D lUBtt 11891 
4AII lt lttll 

Ull U 
4Atl rDil 

l"ll 
1.,21 1.,,. .. , .. 

4.U4 lEU 11951 
4AU rD7711 lltU 

"'" 4Mt DD7EH Htll 
llttt 

4.UC rill lltlt 
tAU rAttU. lltll 

I lUI 
U.tl PISI lltll 
U.tl PHUA llNI 

11151 
4At6 rD771t llNI 

llt7t 

PVII 

PVSI 
POP 

LD 
011 
SIIC 

LD 
ADD 

LD 
ADD 

PUSH 
POP 

LD 
LD 

CP 
JP 

CP 
JP 

4Att POll tliU AIC!ItD POP 

tA98 DDll 
4AtD II 

u.n JUt4A 
U.Al 3C 
4Ml Jlltu 
4M5 P114 
4M7 llll 
4Mt C36UA 

11191 
tllll 
tllll 
tllll 
lllll 
11141 
11151 
lllU 
11171 
11111 
tlltt 

lMC 
DEC 

LD 
IIOC 
LD 
CP 
J• 
JP 

eAAC POU lUll SMCI IIC 
e AAI U I U ll XOII 
4AU Jllt4A lUll LD 

t l llt 
Ull J.Ul4A IU4t 
eus Jc tUst 
4AN llllU tUU 

eut rue 
tAll liAt 

tU7t 
Ill II 
112fl 
11311 

Ul 
IIC 
LD 

CP 
JR 

tAID Ar 11311 111111.11 XOII 
tAll l2114A lllll LD 

11331 
U.Cl 111711 lll4t 
4AC4 POU lllSI 
4AC6 PDUIUA tllll 
4ACA DDUt24A 11371 
UCI 71 lllH 
4ACP 11 tUM 
eADt Hl7 tUft 

lUll 

LD 
ADD 
LD 
Ul 
Ul 
Oil 
JR 

IY 

n , cuaa - "" 
IL 

DE, (SVIWIA) 

" HL,DE 

01, (SVSCM) 
HL,DE 

DE,l!H 
HL,DI 

HL 
IY 

A ' ' 
(U., , A 

A, (IX) 

liH 
,. , AICIIfD 

s•• 
P,AICEIID 

( IY),A 

IY 

II 
IC 

A, (COUIITI 
A 
(COIIIITI , A 

• I,IPACE 
DlftiiiP 

IY 
A 
(COUIITI,A :CLIAR COIIIIT 

A,(IIL<Ial 
A 
(ILOCI:),A 

A 
{IILQa) ,A oCLII\It ILDCI 

DE,Itl71 
IY,DI 
(IVICIIA), II 
(._) , Ill 
A, I 
c 
z,.n•..n 



RON R Co 15'17 BUTLER ST tL. t ou E MPANY DA LLAS. TEXAS ' 5735 ••! compu er 
..-191 214- 630.4621 

room 
SPECIAL 

Printer for your 
Microcomputer 

GE TERMINET 
300 PRINTER 

Pin feed-9" paper 

e 80 Pr•nl POSitionS 
• Rece,ve onty 
e.t.SCII code 
• RS-232 ontettace 
• JOCPS 
• Upper & to- rcase 
e Sl\oppong wl 7~1 

Shipping containeta $1~.00. 

(uaed) 
(good working condition) 

Will run on serial RS232 port of 
most micros including TRS-80. $450.00 

ORDERING INFORMATION: 

NEW 
POWER SUPPLY 

(AC-OC Brand) 

Model 1-22V @ 1.9a 
Modei2-15V @ 2.4a 

WE HAVE FLAT·PACK 
ACOUSTIC 

Modern 
pickup 

$19 50 

NEW 
POWER 
SUPPLY 

$25.00 
SV at 3 Amp 

12V at 6 Amp 
-12V a t 3 Amp 

MICRO SWITCH KEYBOARD 
U SED BUT LOOKS VERY N ICE 

ASCII $40.00 
(With Print) 

SH IPPING INFORMATION : 

USED FANS 

Muffin- 8.00 
Sprite- 4.00 

RS 232 Cables 
Like New 

6" all prns wored malellemale $25.00 
a· AS 232 maleimate $12 50 
15· RS 232 mate/male $20.00 
25· RS 232 mate/male $22 50 
50" AS 232 male/male 145 00 

USED 
OMNITEK 

MOOEM 
ORIGINATE 

ONLY 
TESTED 

$90.00 Sale 

Wa ahlp the ama day wa recei .. a can I l ied check or money order. Te••• reaidenls 
add !1'/o aeieatax. Write for our CATALOG of many parta. termlnala. printers. elc. 
Allltema subject to avallabUIIy. Your money returned II wa are out of stock. Mall 
order houra 9-4 Monday-Thursday. Closed Fridays. 

Modems: $3.00 each: Key Boards $4.00. Power SUI)Illy $7.00. 
Large Item a & Parts: Specify Freight or All Freighl Collecl. 
Foreign Orders : Add appropriate ralgnt or postage . 
wa now taka Master Cha V Isa orders. Specify full number, 
bank nd ax 

DOES YOUR TRS.80 • DESERVE THE VERY BEST SOFTWARE? 
EDUCATIONAl 

MATH·~AK·1(>MATH·I'AK·2 · ln ... actM -ttl drill proera-. En* _ _. digit by dlelt, juet IIIII !let* and 
pencil. Willi- aetected dHflculty lewele. _....,., c.,_., ..c~uct,., almpllftcatlon, .. - •• rwwardl. 
ac«<nt. ondrnore. Order MATH·I'AK·1 forw!MIIe ........,.,., MATH·~AK·2for fractlona. I14.11H (U·IIK) 

IUSINEII 
lf.O.II·K·S · low coat, •lntle anlfy -ntlne •ra- that -'ta. Haa II - •aeltMd acc_..t coclee, auto 
audit troll, -reh wtltl totota, 32 or 41K. 1 to 4 clrhes, cr.clt ond debit eumonerlea wtlll 1 fonnate, up to 1200 
-plete antriM, plua I pegett of docuonantallon. (32K· I clloc llllnirnuon) S24.MIC11MIIo S2t.Midtac 
INVENTOIIY+ Why Mttlo for juet en ,.,...,tory llatl .. ? Gel ..... reporta wtltl 2 opllon1, _..., reporta, total 
Natlnga wtlll purch- datea oncl -nte, total cool of '"-'tory. lleona IOid, p<ofll ,..,...,., and men; Do 
day to day updaloa, c1o1ete 1....,., ct>o,.. 1-.. and pacll filM; wtlll printer routl- and ~lion. 

(J21(· t dtac '"'""""'"I S24.151ca1Mtto S2t.lllelloC: 
CASH IIEOISTEII 10 • U.. your Tlls.IO' a1 a point of aele ....... nal wttll outo ,.,...,lory loollup, outo pnclnt, outo 
""-"tory update, clloc_,l prlclnt, au-lie tulnt. ptlnl Mlea altp wtltl - adjualocl f-•••· and of day 
reporta wtltl all caah, chlrva. and dlack ulea by ............ CAIH IIEOISTEII 10 ......... INVINTOIIY +. 
41K, and1 lilac"""'- (2 clloca --ncled). 124.111C11Mtto S2t.lllcllec 

Send c:Mck or M.O. to: Dealer and educatlonallnqulret Invited. 

EDU·WARE "' 417 

P.O. BOX 338 
MAYNARD, MA 01754 

Maaa. realdenta add 5% tax. 
Aalt about our caaMtte duplicating Mrvlce for TR5-80. 

"TRS.80 Ia a retalatered tr~de mark of the Tandy Corp. 

Falcon Software Is Proud To Present ... 

CLOTHING EMPIRE 
A GAME OF BIG BUSINESS AND UNLIMITED EXPANSION 

You start out w i th a store. some cash. and Inventory. Your strategy 
alo ne decides whether you go bankrupt, or become a president of a 
booming corporation. Choose lrom many options each turn. lrom 
Loans lo Advertising. As you grow. you m ay build stores. warehouse. 
or even a factory, enabling you to produc e your o wn cloth ing. Expan· 
slon Is the name o f the game. 1·2 Players. Uses Full 16k L. 11. 

ONLY $12.50, POSTAGE INCLUDED 

fALCON SOfTWA.I "'469 

F. C. P. 
A Division Of Falcon Computer Products 

692 AVENUE E 
BAYONNE, NEW JERSEY 07002 

Bringing You 
Into The 

Computer Age 

.. -
80-SHROUD 

"80" monitor. 
$22.50 + $2.00 shipping and 

handling with check or money 
order. NYS residents add 7% tax. 

SYRACUSE RID CENTER 
Box 125, DeWitt, N.Y. 13214 

"our 10th year in R&D " ,;358 
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r Cli ~... INTEGRATED """" 
~EYPUS UTILITY 

PACKAGE 
"Very power ful , underpriced, a must buy! " 
Marcia Kalish , OCTUG Newsletter , May, 1980 

" Keyplus is terrifi c ... an incredible proaram ." 
James Joachim, North Hollywood , CA. 

"Thank you for your fantast ic ut ility proaram. " 
Mark C. Wehmhoefer , Chicaao . IL. 

" Makes the TRS-80 that much more versatile. " 
Carl Pawl . Santa Monica , CA. 

Keyplus is a powerful collectio n of utilities for the T RS-10. 
Routines can be enabled whenever the TRS-80 accessa the 
keyboard . A partial list of utilit ies includes: 

AUTO REPEAT - Allo ws you to repeat a key simply by holdina 
the key do wn . This is a must when editina BASIC proarams. 

LOWERCASE VIDEO-- If your T RS-10 has a hardware modifiCa
tion installed fo r lowercase video, k eyplus will add the software 
needed to make it work . 

BASIC SHORTHA ND-Keyplus aenerates BASIC key words 
(GOSUB, INPUT, STEP, etc.) in a sinaJe key stroke. You have the 
option o f havina Keyplus print trail ina blanks when practical , add
ina to the appearance of the list ina. 

R.ESTORE LOST BASIC PROGRAM- Ever NEW a proaram on
ly to realizt you did not record it? Two key strokes and you ' ve J()( it 
back! 

LOWERC ASE WITHOUT SHIIT - Keyplus lets you aencrate 
lowercase from the keyboard without depressina the SHIFT key . 

DIRECT KEYBOARD ENTRY Of GRAP HICS-Type an phi<: 
strinas directly from the keyboard . This is the euy way to create 
BAS IC proararns with super fut araphics . 

USER DEFINABLE STRINGS-Two user definable strin&s up to 
32 characters lona can be aenerated in a sinale key stroke. With this 
feature redund ant input does not have to be retyped. 

KEYBOARD DEIIOU NCE-(LV. II, 16K version only) Keyplus 
cures de bounce problems completely. 

AUTO INPUT - (Disk version only) Allows you to define a strina , 
save the strina onto disk , and then recall the strina. foolina the com 
puter into thin kina the strina is beina typed from keyboard . This is 
extrerndy powerful. For example , you can enter BASIC , set mem
ory sizt, reserve file buffers, turn off interrupts , run a proararn, re
spond to questions uked by the proaram. etc ., automat ically from 
power up or from the DOS READY prompt . 

SAVE KEYPLUS-(Disk version o nly) You can use this routine to 
allow Keyplus to be initiali:ted with any combination o f routines 
enabled or disabled . In addition , your user definable strinas can be 
saved to disk ! 

Disk Kcyplus comes on cassette with both the 32K and 41K ver
sions recorded twice. The documentation aives detailed informa
tion on loadina Keyplw to diskette . 

TRS-10 is a reaistered trade mark o f Tand y Corp. 

• SJW, l ~~e .• PO Box ~38, Huntinadon Valley, Pa. 19006 z 
To order phone (21~) 947-20~7 . 

Circle one : Lv .216K $1~ .9~ Disk32-48K S l9 .~ 
Circleone: VISA MASTER CARD Check MoneyOrdcr 

Pa. residents add 6.,. sales tax . NAME __________________________________ __ 

SIGNATU RE ------------------------------
ADDR.ESS 

CIT\', STATE, ZIP 

\..C ARD # EXPDAT E .. _______ ~IJ 
~ 
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u 112 conn 11421 CALL ADO US 
11431 

41U15 PD2l 11441 I IIC n 
41U17 1110 11451 Jlt DI -P 

11451 
41U1t 2111lr 11471 DIPUT LD ML , l rlll 
4IUIC 223D41 11411 LD 1413DIH , HL 
4IUIP ClD043 114tl JP IIETIIIIM 

11511 
u u., 11511 DI JIOCIIII LD C, A 
4.U) Cllr 115 21 IIU. ... 
4 .U5 CIJr 115 31 IIU. ... 
4.U7 Cllr 11541 I U ... 
4.Ut CI Jr 11551 IU ... 
4.UI CDr7 U 11551 CALL ClEO: 
4UI 17 11571 LD ..... 
4.UP 7t 11511 LD A,C 
Uri lllr 115M AIID lr11 
4M2 corH.t. l U ll CALL ClEO 
4Ar5 " 11611 LD L, A 
4Arl Ct l Ull an 
4Ar7 CUI lUll cna ADO A, l l l 
4Art ,., ... llUI CP )All 
4AFI FAIIU 11651 JP M,CIIICn 
4Arl C617 11161 ADD A, 7 
4111 Ct 11171 CIICIIl liST 

l U ll 
I U H , .......................... 
117 11 r •• IIIOVI UP/~ JIOOftl • • 
11711 I •• • •••••••••••••••••••• ••• 
11721 

4111 COl245 11731 sun CAU. 65321 
11741 

4N4 couu 11751 CALL Ulfl 
4N7 3242U 11761 LD l 41421 1 ,A l.aul~CI-1<18 

11771 
UIA COIU5 11711 CAU. Ulfl 
4HD 324141 117 H LD I U41HJ, A 1 IOUIICI-LII 

11111 
Ull C071<5 11111 CALL 657111 

11121 
u u con n 111 31 CALL U lfl IDUT- MII 
U U l2U U 11141 

11151 
LD 141441 1 .... 

41lt CDIU 5 11161 CALL Ultl 
411C l2UU 11171 LD 141 U II,A ID..,.-LII 

11111 
U 1r C011U t lltl CALL 457N 

t ltll 
4122 conn t ltll CALL n1n 
4a25 l246U llU t LD ( 414U) , A 1 tiYTII - .... 

t ltlt 
U 21 CDif4 5 llUI CALL U U I 
4121 32n 41 llt51 LD 141UI ) , A 1 IIYTII - Lll 

n u t 
41 21 2A414 1 t lt7t LD IL, ( 414111 
41 31 IOSI4HI lUl l LD DI, U I UHI 
41 35 17 IUU 011 ... 1 au n c.uu 
4136 1052 12111 tiC IIL,DI 
4a)t P2404a 1 2111 JP P , IIOVDWII 

12121 
Ull CD55U 1 2131 1101/UP CALL IIDTUP 
41)1 15 12141 PUll BL 
Ulr D5 12151 PUll Ill 
4141 11 12161 I'OP IL 
4141 " t 2r7t ADO .~. .~ 
4142 15 12111 PUll IL 
4143 D1 12ttt I'OP DJ 
.... 11 1 2111 I'OP IL 
4145 " 12111 AIIO IIL,BC 
4141 21 12121 DIC IL 
U 47 11 12131 DIC Dl 
4141 1011 12141 LDOa 
414A Cl DOU 12151 JP IIB'IUII 
U4D C055U 12111 -- CALL IIDTUP 

1 2111 
4151 IDII n u t LDllt 

12211 
U 52 Cl~l 12211 J P a&TUall 
U 55 ucnr 12221 IIDTUP LD IL,)FC .. 
4151 2231141 12231 LD ( 4131111 ) , I L 

12241 
U 51 2A41 41 12251 LD IL,I4Ull l 
U 51 IOSIUU 12261 LD DI , (UU I I 
4162 10414541 1 2271 LD IC, (414511 

12llt 
4161 Ct 122tt an 

12l tt 
4167 C5 U lll Dl,.,.. PUll IIC 
4161 COI24A 12321 CALL DI JIOCD 
4111 C1 1 23 31 I'OP IC 

nut 
416C PD7411 12)51 LD ( IY I ,I 
416r ron 12161 liC n 

12371 
tl11 rDl511 113M LD ( IY ),L 
4174 P02l t llH I IIC n 

12411 
4111 Ct 11411 an 

12411 
4117 DOI5 nut ADOUS .WI II 
417t D1 12441 I'OP Ill 

12451 
41J7A 7A 12461 LD A,D 
4111 CM741 12471 CALL Dl ,.,.. 

12Ut 
4111 11 U4H LD "·' 41J7r CMH I 12511 CALL 1)1,.,.. 

12511 
4112 l i lA 1 2521 LD .. ,. , 
4114 ro77 2t 1 2531 LD (IT+ l:IH ) ,A 
4N 7 rD77)A 12541 

12551 
LD (rt+lU), A 

4a&lo Ct 12561 an 
12571 

I ttl 1 2511 D D 
IIIII 'IO!AL IUOU 



UTILITY 

Here is a system-level software patch for 80's with sensitive ears. 

Up and Down 

M. Parris 
646 Island Parle Drive 
Ottawa, Ontario 
Canada K1 Y 087 

The TRS«l has an annoying 
feature- its sensitivity to in

put volume. While you can r&
record a BASIC program into an 
acceptable volume level, this 
cannot be done with machine 
language tapes. 

The short BASIC program in 
listing 1 lets you rerecord any 
500 baud A5 tape (as used in the 

TR5-80 Level II system) cleanly 
onto a new cassette, and so 
eliminate ali of that fumbling 
around with volume levels. The 
program simply loads (from the 
DATA statement) two short rna· 
chine routines. 

You call the first rout ine by 
typing R; It fills an BK buffer 
from the cassette input, an ad&
quate size for practically any 
tape that might be encountered. 

The second is called by typing 
W; It dumps this buffer onto a 
new tape. The first ten bytes are 
written slowly, which allows 
t ime for the eventual loader pro
gram to organize itself. 

The program Is written for a 
16K system and an 8K buffer, 
but you can adapt It for a 4K 
system or a larger/smaller buf· 
fer. For example, changing 
OAT A items 6 and 35 from 32 to 4 
will provide a 1 K rather than an 

I ,lltl o20 4IDT .OSOoltl-D.III'IICio.IIIC l T Ill' t iC I Ual oiD 
I U•I-I'SII,.I _..It~TIC._IU26 o0lL.Sl.,U•HII"TICIIi 

1'-1 U26,U lLSl l''II••H" TICNS T.I:LSlGIIT. 
l ~Jt lflff4Sil.YP C0) 

• o.r• l l·••·IO · I .o ,.Ja.al's .. aos . aa.a. 205· t so .a .ao s .5J . a. 
11 t.tos .. ss. m .a • • a.n ·• TS . 20s •• e.a ,.zos •llS .a •ll•'' • ., ,, , 
0 • l l .ll •I 0 , Q •1 23 •1 13 •.0 •4 • 2'·21 •.li • I Sl • I I6 • 2'0S • t OO • I • 
zos . ss • ., ,.z• • l l t•lS • 1 1.1 ao ., ''"' •a .aos .a• • · 1 .. 1 ts . as.a• 

Listing 1. 

8K buffer, which speeds up the 
processing of small tapes. I've 
provided Listing 2 for more ex· 

tenslve changes. 
Note that no checksum deter· 

mination is made. • 

~000 

~00 t 14H' 
500] 0 " 0 2, 
~?0 1 v 
~01 CDI 2?2 
) 01]• C D96 ')2 
~000 CDJ~n 

~· ') 77 
~0 11 COll Y.! 
S~ I 4 I .,. , 
~0 1 1 ., 
~~~ CDI 20 2 
5014 couo2 
501 0 2 1 4a50 
~020 0 10?:10 
)..')2 3 II O .. O'J 
5021 18 
~021 B1 
)02e 2 BJ4 
soa• 1 o 
~oae 15 
soac 2) r o 
~ar n 
502' CD640 2 
~Ol2 C0 31SO 
~OJ5 I !Jt. r 
50 ]1 t l 
SOJ I 0 1 
~)Jt 11 
SOH II 
SOli CO 
SO l C CDI'to l 
50Jr Cll tl' 
S0 • 2 
2 0 )0 

00 10 0 
00 II 0 

JII[IUC .. D - T IU - 10 ' - )' 
tltG ~OOO M 

00 12 l qUD I 
' 0 l l' 

LO WL , J T"U 
LOitC,S i l[ 

01) 1..0 
00 1 ~ 

?ll 60 
lO I 70 
0 ?1 10 
00 1 90 
0020] 
002 10 
oou o 
oono 
0 02 40 
OO H O 
00260 
0?2 10 
002 10 
002 t0 
0 010 0 
00 )10 
OOJZO 
OOJ J O 
OOJ40 
oono 
oouo 
00]10 
OOJID 
OOl tO 
? 0400 
0 0 4 10 
0041? 
00 4 ] 0 
0 0 44() 

.. " 
C'LL 2 1l N 
C• LL 296 M 

" M ER C, U. ~ns ... 

..,,_ JJ[ T 

L.0 Utl.h• 
C'LL TES T 
.J~ f'iaR[It 

·"" . C• LL2 12M 
CUL 281M 
L.D "'- , s r••n 
LD BC , S I Z[ 
LD 0[ . O .. H 
LD , , [ 

1111 • 
.JR z, N .. ,_ IT 
DEC t 
DEC D 
J ilt NZ • W .. lT 

HMI-' I T L.D • • C HL J 
c•u U 4 H 
c•LL T( ST 
.JII Mflt(W 
l lliC HL 
DEC IC 

TEST 

LD " • ' MC 
IUT hl 
C4 LL I F I.,. , ., .... 

ST4~T U U I 
S i ll: U U ZOOO H 

IS TII'IE 8EG ._S MU E 
JSlzt rl sr•l • IM 

• ~-~[ OJt I I/[ ON 
ILtiM r111 SY~ 
JRt• D " I YTE 
JS TM£ H€ 9YT( 
,,.., ,. ~•• ur r ? 
J Yt:S • ~l~ Qfilj 

I ' " '[ DR IV[ ON 
JW~ IT[ U:~D£R I SYIIiC 
l l U M fCII 1 ST IYU 

IW4 1T CIUNTUS 
J~ T QYTE CevNT£ < 
1 zt-. I f 
J l£ 5 • P'U LL SII'I EO 
JNI. DEC CIUNTU 
JT J Ml ftiG La• 
JHa ~ .... M I 
oGET TIC l lTI: 
I W~ITE TIC IYit 
1( 110 II STOltE 1 
,,_.., Kl,[~ at. 
I IC . T Lll:4 Tl llh 
IDlC Ca!IOTU 
IZUI YET? 
JIIT M II I C 

· ~·· K[[~ Ifill 
J'l'tS . ' '"' Oltl>/[ ., 
JI,Ctc Tl M SIC 
l iiUf''l~ ST'IRTS ICIIl 
J f .. ll'[ IM -JII"'JM 
IV TI:~ S TIIiC .IYTl 

0 0 450 
004 60 
004 70 
004 10 

llli TVE C IUNTU 
000 0 
00000 UTU U~lltS 

w•n 
~••n 
MM(W v• JTt:T 
TEST 
MM U 
SIll: 
STUT 
ltUDT 

Listing 2. 
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Access Unlomtted's own economy mtnt· 
dtsk systems store more data. are more 
reliable Data access tomes are fastest 
posstble woth your Expanston Interlace 
Heavy duty power supplies run cooter. 
last longer Low no•se three-wtre ac pow· 
er cord •s safer Enclosures are f•n•shed on 
compattble s•lver enamel 

AF0-100' (40-track. 102 Kbytes) $315.00 

Mentron our DOUBLE DISCOUNT NUMBER when you 
order and save $20.00 on your AFD-roor 

TFD-100'• (40-track. 102 Kbytes/stde) 
TFD-200'v (77-track. 197 Kbytes) 

$349.95 
$634.95 

Pnces •nclude Percom upgrade PATCHPAK'" 

Thts PC board p lug-tn adapter tor 
the TRS-80" wtually ellmtnates 
dala read errors (CRC error -
Track locked out') whtch occur on 
h•gh density inner disk tracks. a 
problem thai has plagued TRS 
80' systems The Percom Data 

Separator•v tS tnstalled tn the Expansion Interface 
wtthout mod •1yu'1Q the host system. Cautoon: Open
ong the TRS-80' Expanston Interlace may 1101d the 
ltmtted 90-day warranty: $29.95. 

An advanced easy-to-use disk operating system that 
works with Level II BASIC commands. Resides in only 
7-Kbyte of rnenl<?'Y· May be extended indefinitely with 
d isk· resident utilities. Supplied on 5" disk with exam
p le programs: $29.95 with instructions. 

CIRCLE J Softwllre 
Two extremely useful utilities 101' Percom's OS-80" ' 
DOS: 

1. ~ne Lan~age Say~oad Utililv. On 5" disk 
wit us pate program at allows~ Renum
ber Utility to run under OS-8QN_ $14.95. with in
struct.ions. 
2 ~AKEEP - Adds NAME SAVE and NAME 
KE commands to 05-80"'. Use one set o1 com
mon data with two or more BASIC pr~rams. Also 
runs under Radio Shack DOS. On 5 disk. with 
instructions: $14.95. 

Z80ZAP 
Super fast machine language disk modification utility. 
Read. Write. D isplay, and Modi1y sectors; remove 
passwords; apply patches. fixes; make backups and 
much rTlOfe. On s· disk with instructions: $29.95. 

AM about Scoft Adama' AcMnfute 

100% machine language word processor ... 
SPECIAL DELIVERY ( ~ aottw.re Etc.) 
Use MAILFORM to create name and address lists; EX
TRACT to fond names by ZIP. address. gender. age. etc . 
SORT to sort an entire list on any field in seconds. Print 
personalized letters written with either the Electric Pencil* 
or Scrlpsit" using MAILRITE Prints labels from Mailfile cre
ated undllfi MAILFOAM. Runs under Percom's OS-80"'. 
Radio Shack's TRSOOS". S 125 (disk). 

Order by~ Aa.a Unflmlled 101-trw on 1-800-527-41 96•. 

lnexpenalve Color Gr11phica: 
the Percom Electric Cr•yon,. 
Spectacular mutticolor graphiCS. sharp 2· 
color alphanumerics WJth your TRS-80' . . a 
color tv and the Percom Electric Crayoo•v 
Up to e!Qht colors Resotutoon WJth full display 1•••1! 
memory (6 Kbytes) •S 256 X 192 piCture ete- •-
ments MICroprocessor contrOlled the Elec· 
triC Crayon"' is no1 only a full color graphiCS system but also a 
complete. seH-conta•ned control computer wtth a dual btdtrectoonat 
parallel 110 port - proviSJon for second dual port Interlace the 
TRS-80' voa your Expansoon Interlace or Printer Cable Adapter Sup
plied with 1 . Kbyte display RAM. EGOS'v operating system and 
comprehenSJve users manual WJth example programs. S249 95 
Oplional TRS-80' interconnecting cable. $24.95 

Percom'l ~k-2-Me-2,. 
Give your TRS-80" the gift of speech 
Texas Instruments' Speak & Speir •s the IIOice ot 

your TRS-80' computer WJth this clever onterlace 
module manufactured by Percom Your own 
Level II BASIC programs announce. com· 

mand. omplore wrth sentences and expres-
sions formed from Speak & Spell's" IIOCa· 
bulary The Speak-2·1.48·2"" PC module 

installs 1n the battery compartment ot your 
Speak & Spell- Power •s supphed from an 

ordinary calculator power pak. Comes wtth •n
terconnectong cable (tor T~S-80' El or Printer 

Cable Adapter). operating software and users 
manual: $69.95 (Speak & Spell· noloncluded.) 

Percom's new plug-on aoapter lor your ExpansoOnlnter1ace _ ... ~~~ 
stOles almosttWtce the da«a on a d1sket1e track as a S•ngle· 
oensoty system You can store up to tour t•mes more oata 
<lepe<><llng on the type 01 Otlve - on one S•de o! a dtskel!e 
than you can store uSing a standard Model t m n1-d1sk onve 
Otnet teatures Reaos. wr~tes and •orma!s eJlllet S!f10te or 
OOUDie density mln.a•skettes • Runs TRSOOS• NEWDOS 
+.Per com OS·80' v 0< otner s•fllte oen•ity soltwaJe wrr!tOur 
c~:ng e;tner software or narclware SWitch to doub!e
dens•ty when conven•ent • lncluoes OBLDOS 1

Y a 
TRSOOs· compahDie douD!e-denStty Ol)eranng system • 
lnctudesoncard. hfgh-oertormancedatasepar~or c~rcu1t • Installs wftnour 
rewtrtng or trace Cul!"''l • Introductory pnce. tnclud•ng D6LDOS ana torma! 
con-s""' ut•hty. only S2 t9 9S MentoOn our DOUSLE DISCOUNT NUMBER 
wtlen you O<<ler and save S20 00 on your OOU6lER• 

DOUIILI.zAP - lio4odohes NEWOOS 80 + tor aouDie-dens•ty Ol)eratoOn us•ng 
the Percom DOUBLER Perm.ts StmUitaneous songle· or dOUble·denst!y Ol)era
!oOn From Sonware Etc and Ctrcle J Sonware On mo~·lOdoskene 549 95 

lmpllct Prlnt8r t.lany 01 me standard features 01 !hts 
, ~ pt1n!er cost extra on O!her pr1nters • E¥:0:' · ·ead 9•7 

dot matrtx characters • !25 CPS

0
~-~ 'ne·way 

and bodlfect•onal prtnt<noH' !I cnar-
acter• '" any or '"':\. \ . t lor speoal 
Jac>~~- .~io<!•sh language charac· 
'"'(; ,Ufms mechan•sm · Punts torms 

J • 7- t>lt pa1a1te 1 data ~nter1ace ~Oh1 
contrOl sognalt~\9 .... cheS IO< Select. Lme Feed ana TOI>-01-Form 
•Lowprtceen.v _, 
Cat>ie (Pr.nter to IRS eo· computer) ~ 9S 

ClbiH 
Improvement over RS cable design places drive 0. which includes 
the cable termination. at the end of the cable to eliminate the reflected 
noise ol an unterminated cable. Beber data integrity. Prices: 

Two-Drive Cable . $24.95 
Four-Drive Cable . 34.95 

Power Une FIIW 
1151250 V. 50-400 Hz. lnstructoons included for easy installation in 
standard moni-box chassis. $19 95 

lllnldlaUtlM 
10 Disks in a convenient plastic organizer box 
Single Disk .. . . . .. .. .. . . . . 

Dlek Drive 10 T8be 

.. $34.90 
3 49 

1· x 1 · •;.· sell-adhering plastic drive identtfication tabs Compatible 
silver with engraved black drive number. Two tabs (Nos. 0, 1 ): $2.50, 
three tabs (Nos. 0. t . 2): $3.25: lour tabs (0. 1. 2. 3): $4.50. 

~~'=by~=.,~~. ';.1:,~::.:/t'~ =.,_erwc&! 
"O.S .-;1!'1 ~'\, <JIIOC»t Sorry .. t~ at;(«)C E*sonlll C1'liC'U Wit N V Stii:DC>"'Q 
~IP\tUI~~VI" CJI'l~"ov.r I TOIXI OO Add._..,~. ,...,.-.;e~ 

•• s~ ~IJ" 10' u ncJill' 11 000 00 ll .n <iDuOf .oo.A .,.... CNir9" .... ..,...., you 
c..J tn '(O.JfcrtJIJ' T..- r~~~'t.Ms'~ ~OI(Jeo 12000 A!loe 2 
.,,_.,._, tT-,.......call2141484~ 

DOUBLE DISCOUNT 
NUIIBEA: 

ACCESS UNUMITED 
315 N. Shiloh. Ste. 01 . Garland, TX 75042 

(214) 494-0206 80M110 
" LLPRICES ANOSPECIJ ICAI SSUSJECIIOCHANGEANDI.LL OHERS 
SUBJ£CT TO WI THOAAWI.L WITHOUT NOTICE 
tU~li. OI AODa1a1CotOOt'a!.IOI'I 
1 tradet'TI~"'AcCHS~edCof'rto~ 

"'.__. ol Peocom 0.. Compony, Jnc 
• IWliO SHACK onc1 TAS-80 .. - d Tltld-f Coooar...., 

- "~ d , .... lnatrumentl Cotoot•O't 
I ~- d ....._Siw_ SciiMre. Jnc 



GENERAL 

See ever-changing patterns in 500 bytes. 

The Random Walker 

John F. Strazzarlno 
150 Dundee Dr. 
South S.F., CA 94080 

3150 PRINT @1017 Z% 

Example 1. 

3060 IF POINT(X,Y) THEN RESET(X,Y): 
GOTO 3200 

Example2. 

1450 PRINT @970,"X INCREMENT • " ;X1; 
1•75 PRINT @990," Y INCREMENT a " ;Y1 ; 

Example3. 

1550 Y$ ~ INKEY$ 
1580 IF YS = '" 'THEN 1600 
1570 GOTO 1100 

Example 4. 

This amusing Level II pro
gram uses TRs-80 graphics 

to draw an ever-changing pat
tern before your eyes. After a 
specified amount of time, the 
screen is erased and a new pat
tern Is drawn, with different 
starting points and spacing be
tween points. 

The main coordinates X and Y 
are chosen. The spaces be
tween the dots for the X and Y 
coordinates are called X1 and 
Y1. The X coordinate Is checked 
to see If It's an even multiple of 
X1. If not, 1 Is subtracted from X 
until X Is an even multiple of X1 . 
The same Is done for theY coor
dinate. 

The point at the screen loca
tion specified by (X,Y) Is lit. A 
random number Is chosen and, 
depending on it's value, one of 
four directions, right, left, down 
or up, Is chosen, and the appro
priate coordinate Is altered. If 
the resulting movement Is the 
lighting of a point outside the 
range of the TRs-80 screen, a 
new starting point Is chosen, 
and the process begins again. 
The above rules apply once for 
each Iteration of the program 
loop In line 1500. 

The logic Is simple and there 
are many ways to alter II. For ex
ample, add the line shown In Ex
ample 1, and the number of Iter· 
at ions will be shown In the lower 
right-hand side of the screen. 
The code In Example 2 resets 
the point If It Is· lit and sets the 
point If it is not lit. Example 3 
contains BASIC statements to 

ll88 CLS 
1288 RANDOM 
1388 Yl•RND(2) 
1488 X1•RND(3) 
1588 FOR Z\•1 TO 588 
1688 IF z•<>1 THEN 2580 
1788 X•RND(127) 
1888 Y•RND(47) 

list the X andY Increments used. 
Example 4 gives a way to start a 
drawing over before the loop in 
line 1500 has completed. 

Even though multiple BASIC 
statements per line are not 
used, the program still takes 
less than 500 bytes. It is also 
easily convertible into Level I 
BASIC . • 

1988 IF X/X1 • INT(X/X1) THEN 2288 
2888 X•X-1 
2188 GOTO 1988 
2288 IF Y/Y1 ,. INT(Y/ Yl) THEN 3188 
2388 Y•Y-1 
2488 GOTO 2288 
2588 ON RND(4) GOTO 2688 ,2788 ,2888 ,2988 
2688 X•X+X1:GOTO 3888 
2788 X•X-X1:GOTO 3188 
2888 Y•Y+Y1 : GOTO 3888 
2988 Y•Y-Y1:GOTO 3888 
3888 IF X<8 OR Y<8 OR X>127 OR Y>47 THEN 1788 
3188 SET (X,Y) 
3288 NEXT Z\ 
3388 GOTO 1188 

Program Listing 1. 
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TECHNIQUE 

See how to format your Quick Printer's 
output to effectively display ·video graphics. 

The Long and 
The Short of It 

Albert C. Bole, Jr. bar to reproducing graphics. Two Problema 
224 Jupiter Drive The following program shows 
WSMR, NM 88002 you how to print graphics that There are two problems asso-

result in a better graph than the elated with representing graph-
one displayed. ics on the Quick Printer: scaling, 

Two equations will be used on and the step-like blocks that rep-
the TR&aO video monitor to II· resent lines at an angle on the 
1ustrate the program: TRS-80 video monitor. 

Let's take a look at the seal-

><'1350- •'150 - 10x!T. y ing problem first. Fig. 1 shows 

The TR&aO Quick Printer Is a and the way the curves would look if 
versatile little machine-but Jlx/127. y. they were graphed with one unit 

It lacks an Inherent capability to on the horizontal axis having the 
print graphics displayed on the They will show you three ele- same length as one unit on the 
TRS-80 video monitor. Moreover, ments of graphic display: vertical axis-pretty much the 
the narrow width of the Quick curves, near-vertical lines and same way we learned in algebra 
Printer paper may seem to be a near-horizontal lines. or analytic geometry. 

·10 · !10 ·00 -30 

The scale on the TRS-80 video 
monitor Is about two units on 
the horizontal scale equal to one 
unit on the vertical scale. Fig. 2 
shows how the curves would 
look on the video monitor. Note 
that the curves are compressed 
on the vertical axis. Nothing Is 
wrong in that, but it gives a dif· 
ferent appearance than what we 
are used to, and can make the 
graph more difficult to read. 

In the November 19791ssue of 
the Radio Shack Microcomputer 
Newsletter, a program to print 
graphics on the Quick Printer is 
listed. The program uses the 

•• 

Fig. 1. Conventional Graph Fig. 2. Graph on TRS-80 Video Monitor. 
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***A PER COM BULLETIN * * * .,408 

Adapter for TR8-80* computer eliminates disk read errors 
Garland, Texas - Harold 

Mauch, president of Percom 
Data Company, announced 
that the company is matketing 
a simple plug-in adapter for 
TRS-eo• computers that cor
rects a design deficiency in 
the disk controller cin::Ut. 

The problem, which 
causes disk read errors, has -r---~' 
been traced to Tandy's re
liance on a cin::Ut internal to 
the FD1n1 oontroHer IC to 
perform the function of 
~e~:~~ting clock and data 

As explained in the 
BetckJ7ounder, use of the in
tamar chip cin::Ut for reliable 
data-clock aeparation is a de-
. shot1cut which the man-
~ of the controller IC 

4 N • 

1 
Jt; 

1771 
PIN 2 

1771 
I ~ 

warns against. ..,_ __ 
The Percom solution, a Percom acMpter flllN TRS.BCJ• computerdlakc:ot*o/lel. 

PC card adal)ter called the -one which has been used The SEPARATOR' .. is 
SEPARATOR' ... eliminates reliably in Percom disk con- installed without modifying the 

~ by substituting an trollers since 19n - for the host system. The user --..~u 
e ieit. data <>Aft ............ a·rcuit intemaiiC " ....... , ......,... ....,. separator circuit. removes the FD1 n1 IC from 

the host controller, installs the 
IC in the DIP socket on the 
SEPARATOR'.. card, and 
plugs the - .. - into the va
cated socket~ the host con
troller. 

Percom cautions that 
opening the Expansion Inter
face of the TR$-80• comput
er. which is uired to install 
the SEPARAm' ... may void 
the oomputer's limited 90-day 
warranty. 

The SEPARATOR' ... 
which sells for $29.95, may 
be purchased from Percom 
dealers or ordered direct from 
the factofy. The Percom tol
free order number is 1-
~527-1592. 

Payment for mail orders 
may be made by certified 
check, cashier's check or 
money order. or~ to a 
Master C8rd or VISA acx:cxn. 
Texas residents must add 5% 
sales tax . 

Percom Mini-Disk Drives 
Store More, Cost Less • .,.aa 

Percom rninkjisk drives store more data, are 
more reliable, yet a ~track Percom drive 
costs 1100.00 .._than a 35-track Tandy 
drive. 

BACKQROUrtD~R 

CRC ERROR I TRACK LOCKED OUT! 

You can store over 1 02 Kbytes per disk 
on Percom TFD-100 .. 40-track drives, over 
197 Kbytes per disk on TFD-200 .. n-track 

drives. A patch- supplied free on minidlskette- upgrades 
TRSOOS* for operation with the newer 40- and n-track drives. 

Both TF0-1 00' .. and TF0-200' .. models are avdable in 
one-. ~ and three-drive oonfiglntions. 

Prices start at $399 for a single-drive TF0-1 OOTM, $675 for a 
single-drive TFD-200' ... Drives are SUCJDiied with heavy-duty 
power supplies. Metal encloeute is finished in compatible sitY8r 
enamel. 

See yow nearby Percom dealer or order direct by calling 
tol-free 1-800-527-1592. 

Five-Inch Disks Store More 
Than Eight-Inch Disks! .,, 

~. r ... - ~ 25, Model 1 CIOrJ1)Uter • about 290 
1980- Peroom Dlla ~ ~-
hu begun production of a Mauch laid the PCC*d ~ 
double-density disk controller ..,, whk:h plugs inlo,. CX)IItloller 
--lor TRS-8()- Modell~ chip aoc::tf8l ci the ~ Ex· 
JUn. paneion lneerface, WOitcs equally 

Harold Mauch, praeident of well for either single-density or 
Peroom,madelhll~ dcUJie.densily storage, and~ 

=-~::~-:; ~~~.~~ ..... ~dilk ~ · ..-..--. ,. 
~~~- -all~ ..,.:.r:;=.;;:..~..:c.~ 
increased to aa much as 354 Price, lor the~ adlpler, 
~per rnriilkeae. the TRSOOS• .... ~ 
By~~ ... INXinvn DOS and a ~ lor CIOfMI1Ing 

storage lor llrger eiaht-hch dilk ... and progr.-re from uv. to 
syRims uaed will ,. ms-ao· double-denlfty tormat. $2l9.95. 

This problem started while 
we were atudvinQ an annoying 
Pf'Obler!l will .. IRS-80• ~ 
!)lAir. Dllk drtYea lOki by Peroom 
.. rMIIalled and tested betont 
ehlpnen( WI noticed, l'iowever I 
... lOme dllk drtYea WOIAd PM8 
the Percom inapec:tion but just 
would not WOft( reliably on the 
Inner triiCka wll'l a TRS-80-~ 
P'lef. n.. drtYea were wit*i 
the ~· tpeCillc8llol•. and would function pertecay on 
~ dilk systems Pwcom m.n
ufacturM - "perfectly" here 
meaning mar. than 50 million 
bya rMd wtllcM error! 

The dilk r..s dalll_ ..... 
lion ... ~ .. in .. ~ 
computer Expansion Interface 
&-.., ~ dlllll ~of 
the F01n1 dilk formdlr/~ 
troller IC. U. of the FD1n1 ~ 
temal data aeparator is not 
recomrn.ldld by Wtetem Oialtlll • 
.. IC ~- The toiCJw. 
ing noee ..,._. on page 17 of 
the FD1 n1 dllllln.t: 

Internal data aeparatlon 
!NY wort( lor lOme ~ 
cationl. Howe ..... for~ 
pllcatlonl requiring high 
data recovery reliability. woe recorTIITiel Ida ...,_ 
nal data separation be 
uaed. 

PRICES /IMJ SPECIFICATIONS a.e.JECT TO OW& wmoJT NOTICE. 

Pr:.RCOM DATA COMPANY, INC. 211 N. Kirby Street Oarland. Texas 7~2 (214) 272-3421 
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MEMOREX 
DISKETTES 

8 CARTRIDGES 
for your computer or word processor 

UY THE BEST FOR LESS. 
Lowest prices. 

WEWILLNOT 
BE UNDERSOLD!! 

Buy any quantity. 
Call free (800) 235-4137 

for prices and information. 

LEARN TRS-80® 
ASSEMBLY LANGUAGE 

DISK 1/0 
,.Ev=~ s~~~~~~~~~o~~r:.ai~E·~ec~~~ril: 
"shorl co urse·· revealing the details o f DISK 1/0 
PROGRAMMING usmg assembly language. 

Using the same format as our extremely popular 
•ntroduction to assembly language programmtng. 
th is "AISEMeLY LANGUAGE DIIIC 1/0 PROORAM
MIHO" course inc tudes: 

• Two 45-minute Ntnona on audio casaetle. 

• A driver program to make your TRS-808 video 
mo n1tor serve as a blackboard tor the instructor. 

• A d isplay program tor each lesson to provide 
illustration and reinforcement tor what you are 
hearing. 

• A booklet of comprehensive. fully-commented 
program listings i llustratmg sequential file 110. 
random-access file 110 . and track and sector 1/0 . 

• A diskette wilh mac hone-readable source codea 
for all programs discussed. on both Radoo Shack 
EOTASM and Macro formats. 

• Routines to conver1 from one assembter format 
to the other. 

This course was developed and recorded by 
Joseph E. Willis. for the student w ith experience 

~~~:.':,~Y~~~~~~::~~~~,':!~~~~i~:~ ~n~~J: 
ware requi red is a Model I Level II. 16 K RAM one 
disk drive system. 

REMDISK-1 only $29.95 
Dealer Inquiries invited 

REMsoFT, INC. 
571 E. 115 Sl. 

EucHd, Ohio 44111 
(218) 531-1338 

~70 

~!~~~~;:! ~~ds~:ft~~~:::.~•ndling 
TRS· 80e 111 tradem1rk o f lhe Tandy Corp 
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:W,,,.'f J,ui It 1~ o. ciay! 
And you n eed • <tOOd quid« to ' "'' l ore 
it. SUPERMJ. f' II 1 n invl l -... b l ot: 1 ld 
in dhccweri ftq' the hidden 1 ecr1t1 o f 
Level 11 RQIII, Stlf'D.Mf' II 1 I ~'J 

l ied AM oo-"ted -ry -P o r 
'ii i. YI '-'f Tl 9i 1 t 1r llt Up l 

' "-· ltese rved IUJI 11\d 
-.ocrr , I YI O, ot.nd SU I s re ~lilted . 
Thu e • r e notel 0t1 U11 ll.!pl i flc •nt 
eddr e •••• ' " the ~to l h ..ek P.d it.Or 
/ Ais..t>lea, T fiU C:, en4 th e ltleetrlo 

••~ll. Ta pe a~td 
-.or r f or ... t • r • 

•nlrt-...IC"'I""' ' ''"" t oo. 1A41 r n 
wh ich ver • lo" or 

tr.:~!!"-10.11.'..1 ~::1.!! !.o:t. ~ 
diffe r e nce ,. are 
All th h •nd -or e 
fo r only Cluevl 

tvfll E1ll•i"•• cl••r, i"l lia l ll.l, 110¥1 • nd MOdify d •t• ill -1o0r y 
C~r• t wo b l ocll.l o r •••r ch f o r liP to 24 byte 11 1!11 o r ASCI I 1 t.r1nq . 
f' uftOtl, l~d , ¥erlf y , or ••.-cute I YSTVt ··~• · Set tue.); point.l ' " d 
Ju.p . Ol•ple y '"d -.,d l f y rec:~lst. re. Outpu t to p r inter If de1lred. 
!\n' IL te~ 1\e r • boMII pr o.., • ••· l'r.)0 1P'Y 1-..rovee !0'!'-'S M!l.l o r 1 . 2) 
b y &l l ovl"9 t l t urn to •A S IC v lth.ou t. l o •• o f .cure• t 1t e . Al to u••• 
L~:Y•I 11 110 to .t l o..t dt~tboUt\C:I , ••d a l d d .. er., e t c . ca-un US 
.., .. M•• a ll U>l • bove pl u• d h t re• d • 01d v rlu. 1U-UK DO& l S20 

.... ..,. Mc.Jd ify EO'TASR( l. l or 1. 21 und er TRS OOS , ltr:wt>OS , ever> VTOS 
l,.t o • di•); t ype 1:/A, Add l blo<:1l -ov1, 9 l o b.l. l c han.,.. p a9ed output 
t.o pr.i ntl r vi ttl optio na l pege p r Ofll>t, I Or t.-:1 • r•bo l U ble, lltld Ol':f!ll 
ca~e~e ec::ti ons. Pr ot ec:l -.cr y , u1e t..vel I I 1/0 b luet, r.eovttr l r o .. 
~eeboot.l, a ftd b r ai'ICh t<:o 1 ny add r e•• · 0 111, r 11:n:, and ULL • v• ll •blot 
., l thou t l .. ¥ l n<ji t .... OIOdltittd E/ A IJ2h DO$ req\l h ..t ) . S)O 

..... I Dh• ••""" le tiC code to vt deo, ptil'lt.lr o r t•P"' · Pr o vl tM• 
lr:QUatel OIIG, a01d • ven l abttlt . 'T•Pft• l o •d Into E/ A. t o •lie.. y ou to 
-.,d H y - c hi,.. c od• p ro,u ... • ••tly , ( "It, H ll. tnd 4111 1 U S 
........ 0011 Vll' lio n v ritll E/ A o r KACI O dltllr. f ile , ()211 0011 S ZCI 

.,.... wl tl ''"9'* 1tep •ASIC o r .. c h i,.. l•n9\lol~ p r oq r• •• eve n 
In aoM, Ou tpUll tUIC: I v.lv•• t o vl dlo o r p r i nte r '"' • oc•. STEI'I C 
I n II:OM. Ovt puU t i'ICI YI! UI I lO vldiiO Or pdnt.er VII OCII, ST11PI0 
-•• · fl e l o<: • te•bl • pr oq u • . SU, , ) • St. OO I)Ott•qe • nd h• lld lin..,. 

IILVW•It • ll l t to I liver s o ld11 t he TIUIIO ' t chetp bUI Ci:lf\nectlont 
for l ncr e t•ed r·e lhblllty 1nd ., .. ,. . Hi-Mo 1rlv• r l VI)' for 011\y $ 5 . 

.._ LIYII.I e ii"Ce lle fl t. -.,n ua l eont &ifii i'I'J II chlpt. e r l on u1\ nq ROH 
r out i ne• w it" ._,..Y" • • • -.pi es atod l kp l •n•tlon•. lt shovt hov t o .., ~.., 
• cc.pol l t.e p roq11!1 l o•d under SYST~ but e xecute In bottl III>S!C t n1 
• c hiM le""'u• ge . Proble!!!e- o f UII""J' ltOft in a dull. •v•t- •r e •hootn 
•nd IOI ¥ed , !•p~d USJ: 1 r~loe•tl and l"t~rf•cll! wi t ... AS1 C pro'} r•ll\l 
t f t.e r re•d l r~oq Ulll!le chapteu. Sl !1 . 9!1 • SL OO PG•t•'J"' e n-d hln<J Ut'l<) . 

fMI.... Ttl• 11101 t COflt4Jr lhenl i .,.. •nd c....,let.e boollr. Ytl l on the - t h 
r outi 11e1 ~~Level II llOfil . M• • • <.'~filed d t • • • • eiiOb l y o f tddre•••• 
lOI t o l ' t 7. Tl'l i 1 11 ll'Mil 1100« fo ~ the •erlou• aasll«''bl y p roqra-r , 
lJ' p•qel. l c " aptl r l , I U.95 p l u s St. 50 po•l•Y• •nd h• n d llflq, 

Nl .,... IOQT , S YSO/IUS . IYS I/SYI oo-t a . U P'<JI: booU1t. n 

COMPUTER PAPER 
AND LAB£1$ 

9% X 11 
(8%x 11 Deteched) 

$24.95 
1 PART BLANK 

Now with 3300 aheeta 

14 7/8 X 11 
(Same Detached) 

$29.95 ( F.O.B. St. Louis MO. l 

IJZ4!1'1Z¥i4iUOtfl t1 Dfl 
~~ 15/16 X 3% 

1

~ 
\~ 1 Across ...... $9.95/SM - 2 Across ...... $19.95/10M ~ 
MESc1!~E"0 ll•li l.j a'J!! !!lrj 1"'293

'
51

· ;~~~s,MO. 
TOL.L. I'REE &00 32S-69&7 IN MISSOURi o 3U·IJI·UU 

LOWER CASE & GRAPHIC 
SYMBOLS GENERATOR KIT 

FO.R TRS-80'• CG 16 .... $64.50 

LOWI'R 
tC SYMBOLS. THIN LINE GRAPHCS. GAME SYM· 
SOLS. TEX TURED SACKGAOUNOS AND MANY 
MORE DEMO C ASSETTE IS INCLUDED 
FULL Y ASSEMBlED WITH DETAIL INSTRUCTION 
FO R EASY INSTALLAT ION 
REQUIRES ELECT PENCIL TYPE L C " 0 0 OR 
ORDER ... E ... ORY AND SWITCH KIT S,.K, FORS I8 50 

CPT2000Series of 
Expansion Interfaces 

FEATURES ... RS23 2/M.A. Serial Interface 
fi_eld Proven LNW Expansio n Board • Flo ppy 
Dosk Controller • 32K BYTE RAM Ex pansion 
Parallel Printer Port & Screen Printer Po rt 
Real Time Clock • Custo m All Wood Cabinet 

SYNCHRONOUS DATA 
SEPARATOR FOR DISK USERS. 
SDS $24.50 
T HE SYNCHRONOUS DATA SEPARAT OR WILL 
ELIMINA TE 100.,. OF THE SOFT READ ERRORS 
AND SPEED UP DISK ACCESS TIM E BY ELl MIN· 
ATING RETRIES BY THE DISK CON TROLLER 

THE SDS PLUGS INTO THE DISK CON TROL· 
LEA'S SOCKET AND HAS ONLY TWO WIRES TO 
CONNECT NO TRACES HAVE TO BE CUT IT IS 
THE MOST RELIABLE AND ACCURAT E D ATA 
SEPARATOR AV AIL ABLE 

A0 0 S250 FOA S &H CAliF RES A006-. SALETA X 
SEN D CHECK OR MONEY ORDER TO 

G.P. ASSOCIATES "' 203 

P.O. BOX 22122, SACRAMENTO, 
CA 115122 (918) 392.()257 

TRS·&O IS A TF~AOE MARK Of TANOY CORP 

Complete LNW Expansion Kit ..... . S 249. Assembled .... .. . S 349. 
LNW P.C. Board ONLY ... $ 69. Custom Cabinet CPT 2000 .. . $ 99. 

All compo nents available I call for price. 
Complete System as follows : Single Tandon 40 Track Disk Drive•RS232 Serial Interface 
Custom Cabinet • 32K RAM • Assembled /Tested/Guaran teed • Regular . . $799. 

INTRODUCfORY PRICE . .. . ....... .. S 750. 

All products sold by COMPUTEX are 100'.11. cuaranteed for 90 days. A 1 year 100% (Uarantee 
is available on all or our hardware for an additio nal 10% or the items pun:hMe price. 

ALL ORDERS SHIPPED WITHIN 6 DAYS OF ORDER 
VISA/Master Cud accepted(add 4% to total) C.O.D. 's accepted(may require 10% down ) 
SHIPPING -UPS Insured( call for rate) Penonal checks held 2 weeks prior to shippinc. 

Co f2.x ~~~710 Heritage Ct .. Webster. Tx. 77598 (7 13) 332-4359 



Fig. 4. Near-horizontal Li,. on Video Monitor (on left) and 
NHr-vertia.i Line. 

width of the Quick Printer paper 
(approximately 4.75 Inches) as 
the horizontal axis. It compen
sates for the 80 characters per 
line, compared with 128 spaces 
on the horizontal axis of the 
video monitor, by compressing 
1.6 spaces of video Into one line 
character on the Quick Printer. 

This works all right, but the 
curves are further compressed 
about the vertical axis. Now 
seven units on the horizontal 

axis equal one unit on the ver
tical axis. Thls ls shown In Fig. 3. 

My solution Is to use the 
width of the Quick Printer paper 
as the vertical axis and the 
length of the paper as the hori
zontal axis. This corresponds 
roughly with the 48 by 128 
matrix on the video monitor. 

Now, If I let one line character 
represent one unit on the ver
tical axis, with one line repre
senting a unit on the horizontal 

NEWFAOM 
MICRO-SYSTEMS Ill 

Micro-Sylelfftl Solbucn Inc. now hal double .,.., lOft. 
wen cwaloblefw l'RS-10- Model rs liMit en equipped IUIIh 
1M Percom Doubler. + 

Ant II a dllk ecla calM "01111 Zap IS. 'Ita ecla u.
wortl ..._ ... ot double .,.., dllk•••• It II track and 
sedot artent.d, Gftd ... tokll QCqll to al pen oiiM dllk.lt 
hal 1M ....., to format and badlup ........ Ql ..,.. Ql ........... 

SeCOftd II our ,_., double .,.., DOS. D05PWS 3.1 D II 
limlarln l'ftOittwpedltoour..,....,.., ope~Q~iftg~ 
but ohiiiM lncreoled dllk .eoroge ol double....._ 

Disk Zap II $19.95, GftdDOSIIWSJ.1DII $".95. To order, 
cal Ot .... Ul at 1M~ below. ....... Cord and VIla 
....acom.. o..n QCICOMpCiftied by Q peliQftQI check ... be 
shipped when 1M check deors 1M bank. 

ID1£1!BI.fljf;:rems 
Sf!lll' .FUIIJ!'IP·t!PI! -
Specializing in the Tandy Une 

(305) 983-3390 

., .. 
5846 Funston Street 

Hollywood, FL 33023 

0 TRS • 80 IS o lrQdemorll d TOI'dy Carp. 
+ OoubW IS o IJOdelnork d Pwrtom DoiD Cap. 

NOW! 
A LIGHT PEN 

FOR THE TRS-80 
AND 

SOFTWARE 
THAT USES IT! 

QS liGHT PEN. We have Ia ken I he eacellenl Pholopo1nl'" hghl pen and packaged 1l w1lh our own 
cuslom sollware Use I he hghl pen lo draw on I he vtdeo screen make mulhple ch01ce selechons 
Of add 11p lo your game programs You gellhe hghl pen whiCh pluRS 1nlo your I ape recOfder. and 
an 1nslruchon bookie! that 1ncludes the soll flare you need to mtertace to your own BASIC pro 
grams Our software rout•nes a rem BASIC Jnd a s1mple GO SUB puis I he light pen m .ICIIOil These 
rouhnes mclude a ··menu seleclton·· roultne and a ··screen locat1on'' rout1ne I M BASIC pro 
grams thai demonstrate these routines are also mcluded One 9V battery reQuued. not .ncluded 

L1ght Pen - $19.95 

SKETCH·IO'" by Bob Chrtst1ansen Use the Q hghl pen to draw hgures on I he IRS 80 V1deo 
screen f 1gures are drawn allhree t1mes normal sue I hen save your sketch on memory and start 
another one Your sketch can be d1sotayed at normal sue or at the enlarged sue at whiCh they 
were drawn Combtne two or more sketches on the same screen Ask the compUter 10 prtnt out 
lhe POKE values requued to produce your sketch usong BASIC Save your sketches on d1sket1e 
Th1s system program ltgures out how much memory your I RS 80 has and allocates storage 
accordingly ReQuues level II. t6K On Casselle - $14.95 

THE FOLLOWING PROGRAMS REQUIRE LEVEL II. J6K. AND CAN BE PLAYED 
WITH OR WITHOUT A LIGHT PEN 
POKER PETE'• by D~ve Gubser Play hve wd 
draw poker one on one agamst an antmated 
P£1£ Watch P[l[ shuffle and dealt he cards 
He w111 challenge you w1th blulls. ra1ses. calls 
and lolds 1n lh1s wrnner ·take-all showdown 
And watch out -- P£1E's got a gun' Three 
levels of sk1ll Wrtllen 1n BASIC 

On Cassette - $1 1.95 

~'A·· ·-·· .~---•.... ~-·~:-~~ 

EJEJBEJEJ 
BBBGB 

LOWBAll POKER by Danny Shea How lofl can you go' II s you aga1nst Mrcro Molly and lhe 
lowest hand wms I hat's the rule 1n lowball poker I hiS vers1on plays the popular Ga1dena. 
Cal1torn1a rules Don't lake her for granted - Molly plays an e•cellent game Wrtllen 1n BASIC 

On Casselle - S 11.95 
RUMMY MASTER by Dave Gubser Play rummy aga1nst the computer Etcepltonal graphrcs 
d1splay your hand. the d1scards and the cards that have been melded You see your opponent 
shuffle and deal oul the cards I ested 1n an arcade. lhrs program was a btg M Wrtllen on BASIC 

On C.sselle - $1 1.95 
MATCH CAROS by Danny Shea. BANK SHOT by BobChushansen l wo programs on one cassene 
MATCH CARDS IS a concentratiOn type game where you match numbers. tellers. or graphrc 
shapes f or I or 2 players Au1oma11c scortng rates yOUI recall abrhly Wrtllen on BASIC 
BANKSHOI IS a billiard like game for those who th1nk they know alllhe angles H111he ball onto 
the pockel but you must h1t a wall lust Wrtllen 1n BASIC wolh mach1ne language subroutines 
Just ClOAD and RUN f or I or 2 players On Cassene - $9.95 

THE FOLLOWING PROGRAMS REQUIRE LEVEL II. 16K. AND DO NOT USE A 
LIGHT PEN. 
FASTGAMIION'• by Bob Chrtshansen Our popular machme language backgammon game that 
slarted us 1n bus1ness The computer plays agamst you and makes good moves 1nstan1aneousty 
Ophon to replay d1ce rolls lrom the prev1ous game An eoght·page 1nstructron booklet IS 1ncluded 

On Cassette - $19.95 
On O.skelle - $24.95 

DEBUG by Bob Pterce Oebug mach1ne language programs by sleppong through one l 80 on· 
struciiOfl at a hme Relocatable Several d1splay ophons Mulhple break po1nts Mod1fy memory 
and reg1s1ers On Casselle - $14.95 
Z-10 DISASSEMBlER by V1c Tolome1 Decode machone language programs. rncludrng TRS·80 
ROM w1lh lh1s Z·80 D1sassemble1 wrtnen 1n BASIC lnslluelton mode prmts oul machme code 
and Z1log mnemon1cs 1n standard IOfmat Or use lhe ASCII mode whrch converts mach1ne 
language code to ASCII On Casselle - $14.95 

~~~~~:!:.~it~~~~~~ .,,88 

~ Telephone 24 nrs.. 7 doysoweek· (213) 344-6599 

HOW TO ORDER: MasterCharge and Vrsa cardholders m~y telephone theor orders and we w1ll 
deduct $1 from orders over $19 lo compensate for phone charges Or maot your Ofder lo lhe 
address above Call fOfn~<~ residents add 6~ sales taa Shrppmg Ch~rges. W1thrn North Amertca 
orders must oncfude S I 50 !Of forst class shrppmg and handling Outside North Amertca the 
charge IOf aum111 sh1pprng and handling IS $5 00 - payable on US currency 

• TRS 80 '' J ftll:rSitred trtdtmo~rl Of f JnctY ColD 
· PPIOIOpOinl hi\ Ottn trJdtmM~t<l b'jl M.cro llhuu 
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axla, the result will be a graph 
with the curves compressed 
about the horizontal axis. 

To solve that, I use the 40 
character/line option CHR$(30) 
and the 80 character/line option 
CHR$(29). With them I print 
every other column from the 
TRS-80 video monitor (step 2 In 
line 122). This has the dlsadvan· 
tage of using only 37 out of the 
48 video monitor lines, but It 
results In a more legible graph. 

So much for scaling. The 
TRS-80 video monitor presents 
any lines or curves that are not 
vertical or horizontal aa a series 
of blocks, much like stair steps. 
Fig. 4 shows how lines close to 
the horizontal and how linea 

>( 

close to the ,_,.leal appear on 
the video. 

Linea 170 and 171 In the Pro
gram Listing are designed to 
eliminate extra + 'a on near· 
vertical linea. I tried putting In a 
similar routine to eliminate ex· 
tra +'a for near-horizontal 
linea-and succeeded In ellml· 
natlng so many that the graph 
was unintelligible! 

The finished product Ia shown 
at Fig. 5. Note that It looks more 
like Fig. 1 than Fig. 2. It demon
strates that with some fitting to 
the particular curves being 
graphed, you can print a satla· 
factory representation of the 
video monitor display on the 
TRS-80 Quick Printer. • 

5 'THIS PROG~ DISPLAYS THE 
6 '£0UATIOIIS1 
7 'X(3/3SI-X(2/SI-11*X/7•Y 
8 'AIID 38*X/138•Y FOR USE IM 
9 'THE OUICit PRINTER P~. 
11 CLS 
21 X•63:PORY•IT037 1S!T(X,YI IKBITY 
21 PORY•3T037STEPS !USET(X , YI1KEXTY 
22 Y•111PORX•IT0127 1S!T(X,YIIM!ITX 
23 F0RX•3T0127STEPS I R!S!T(X,YI1MEXTX 
31 PORX•-6lT063ST!P.2 
41 Y•18-X(l/351+X(2/51+11*X/7 
5I 1•1+63 
61 IF(Y >l710R(Y<IITHEN6SELS!SET(I,YI 
65 A•18-X*l8/12811•X+63 
66 IPA<ITHEN71ELSESET(I,AI 
71 N!XTX 
91 'OUICit PRIIITI'!R GRAPHICS 
91 'BY A. C. BOLE, JR . 
111 LPRINTCHR$(311" -15 -11 -5"1 
112 LPRIIIT" I 5 11 15" 
111 LPRliiT" • • • • • • •• • • • •• • • • •• • ••• ,•, 
112 LPRIIIT"* ... . • ••• • * . ... • 
113 ' 111-112 LABEL THE VEaTICAL AXIS. 
121 PORA•1T0127STEP21A1•ABS( A-6ll 
122 IPA1 <11LPRINTCHR$(291 " " 1Al1 
124 IPA1 >9LPRINTCHR$(291All 
125 '122-124 LABEL THE HORIIORTAL 
126 'AXIS. CHR$(291 USED SO AS TO 
127 'TAitE UP AS LITTLE LUI£ SPACE AS 
128 'AS POSSIBLE . TWO LINE CHARAC-
129 'TERS "UST 81! USED FOR EACH 
131 'L INE FOR ACCURATE CRAPHINC1 
131 'HENCE THE • " 1 Ill LINE 122 . 
141 PORB-36TOISTBP-1 
141 IFA•63THEN142ELSE151 
142 £•8+2 
143 IPE/ 5•IIIT(E/51THEN144ELSE146 
144 LPRINTCHR$(311"*"1 1COT0181 
146 LPRINTCHR$(311"."1 : COT0181 
147 '144-146 PRIIIT VERTICAL AXIS . 
151 IP8•18THEN152£LSE171 
152 IPA1/ 5•IIIT(A1/ 5ITH!11144ELSE154 
154 LPRINTCHR$(lii 0 1°1 1COT0181 
155 '154, 144 PRINT HORIIOITAL AXIS. 
171 I PPOIIIT(A,BI•-1THEM171ELSE177 
171 IPPOINT(A0 8+11•-1THEN177 
176 LPRIIITCHR$(311"+"1:COT0181 
177 LPRINTCHR$(311" "r:COT0181 
181 KEXTII 
181 LPRIIIT"" 
191 NEXTA 
211 COT0211 
3111 PORD-IT041 
3121 PORX•IT0127STIP1.6 
Jill IPPOIIIT(X , DI•-1THENLPRINT*+"IILSILPRINT* "1 
3151 KEXTX 
3161 LPRINT"* 
3171 II!XTD 
3181 COT03181 
READY 
) 
) 

Program Listing. 
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-15 -u -s 0 5 10 15 
* * * * * * * 

62 + 
60 + * 
58 + 
56 + 
54 + 
52 + 
58 + * 
48 + 
46 + 
44 + 
42 + : 
48 + * 
38 + 
36 + 
34 + 
32 + 
38 .. * 28 + 
26 + 
24 + + 
22 + 
28 + + * 
18 + + 
16 + + 
14 + + 
12 + + 
18 + * + 

8 + + 
6 +: + 
4 +: + 
2 + 
0 * * * * * * * 2 + 
4 + + 
6 + + 
8 + + 

18 + * + 
12 + + 
14 +· + 
16 + + 
18 + + 
28 + * + 
22 + + 
24 + + 
26 + 
28 + 
38 * + + 
32 + 
34 + 
36 + 
38 : + 
40 * + 
42 + 
44 + 
46 + 
48 + 
50 * + 
52 + 
54 + 
56 + 
58 
68 * 
62 
64 

_ Fig. 3. Graph on Quick Printer with Width of Pe,.r es Horl· 
zontel Ax/a. 

+ 
+ 



Don't play games with YOUR mailing list in a 
BASIC program! Get down to business with 

SPECIAL DELIVERY. 
Fast, dependable and easy to use machine 
language from SOFTWARE CONCEPTS. 

" /1 you're presently looking lor a mailing list proce11or, this represents the 
current state of the art .... leave any equivalent BASIC program miles behind ... 
extrem ely lost senrches and &orb ... At a price of 1125.00 this package is not 
cla enp. But then good softavart> doesn't come for pennies. Any busineuman using 
mailin~ lists (and that doesn't leave out many!) would be well advised to use 
this ptackage. You'd be hard put to find a beller one." 

80 Microc:omputing - 80 Reviews - July 1980 

" ... mnchine language, very rapid and extremely sophisticated. .. Emy to enter and 
edit (lata ... Th f' ability to sort via any field, the speed of data entry, and th e ease 
of f'ditin tc are all very impre11ive ... trem endous fl exibility ... fMAILRITEJ allows 
you to print leiters, en velopes, or labels from a ma~~ter mailing list made from 
MA ILFORM ... machine language, very last and cleanly wrillen ... " 

80-US - Software Review - S.pt/Oet 1980 

SPECIAL DELIVERY will operate in all known 
TRS-like DOS environments, 

including double denaity and hard disk. 

SPECIAL DELIVERY (MOD I) ... . .. ... . .. . ........... $125 
SPECIAL DELIVERY (MOD II) . ...................... $275 

Software Etc . .. 
1839 Chamberlain Drive 
Carrollton, Tau 75007 
Phone Orders: (214) 492-0515 

Dealer inquiriee invited- Write for our complete brochure of fine eoftware 
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EDUCATION 

You say you want educational software. Here it is, Bunkie. 

Hey. • • 

You in the Corner 

Mike South 
4510 C~rlc Rd. 
P.aco, WA 99301 

Attention, class! Can any· 
one name a use for a 

computer? No, not games! Yes, 
you In the corner. Ah, good! Old 
everyone hear that? He said ed· 
ucatlonal games". 

"What's that, Simon? You 
have a 4k level I TRS-80, but no 
educational programs for It? 
Never fear! Today the Professor 
has just what the doctor (of 
computer science) ordered." 

Mlulan Control 

Mission Control Is a program 
that makes simple math drills
additiOn, subtraction, multipli
cation and division-enjoyable 
for students. You can even use 

the program to practice with 
negative numbers. 

As the student runs the pro
gram, a series of math problems 
are presented. The problems 
may be any combination of the 
four mathematical operations 
and In any of four difficulty leY
eta. As the student progresses, 
various messages, such as 
Tracking-Go!!, light up the an
nunciator panel at the left of the 
screen. With each correct an
swer a timer decreases by one. 
When a student answers a cer
tain number of problems cor· 
rectly, a rocket ship blasts off 
from a launching pad and con
tinues across and off the top of 
the screen. 

load and run the program. 
Make sure that whoever Is going 
to use the program knows these 
five things: 

1. Push the Enter key after 
each answer. 

2. Use the - key to correct 
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mistakes. 
3. To prematurely stop the 

program, press the Break 
key. 

4. Numbers are entered cal
culator fashion (with each 
new digit the number Is 
shifted over and the new 
digit Is put In the ones col
umn). 

5. There Ia a difference be
tween zero and the letter 
0. The computer will not 
accept 0 for a number, on
ly zero. 

MaM I ,._,....... 
One 14 111l• 
T- None 

After you have typed Run 
there will be a short delay as the 
computer Initializes the random 
numbers. It will then print a 
short Introduction to get the stu
dents attention. It will ask which 
types of problems ( + , - , x , + ) 

are wanted. You may choose 
more than one, but you must 
choose at lftst one. These four 
questions must be answered 
Yes or No. 

The computer will then aak for 
a skill level number, which the 
student answers by entering a 

Thrw-Fl.. Total ol 111 lor all Une, + 1- approximately 211 111t• lor INCII 
111111 ..... llddeclldelelacl 

Six - 333 111l• 
~ -52 bylllll 
ElgM 114 bylllll 
Nine 10 bylllll 

Negettwe numberS lndlcllle a ~ NYing mocllftcetlon. 

Table 1. Memory Size Modification Table. 



LVNX.O 
makes your TR~ ... ·-·--
LYNX is more than a telephone coupler. 
LYNX is a one-piece total telephone linkage 
system for TRS-80 Level l and II 
computers, with or without expansion 
interface. No RS-232 required for true 
originate/answer direct-connect telephone 
operation. DOS-compatible EMTERM 
"smart terminal" software furnished on 
cassette. Already have a favorite TRS-80 
program? Use it with LYNX. 

With LYNX you can tap the Source or the new 
Compu-Serve Information Utility. Control 
university, business and personal computers from 
a remote location. Communicate via electronic 
mail. Learn from library data bases. Profit by 
instant financial market info. 

All for only $279.95* at your dealer or: 

~~o EMTROL "
278 

L=:::Jc=J SYSTEMS, INC. 
123 LOCUST STREET LANCASTER, PENNSYLVANIA 17602 
Phone 717/ 291- 1116 

VISA or Master Card Welcome 

ew animal. 

• Add $2 50 lOr sllpjJina alld handling ,_ rnoden1s add 6'f. s*s 11X 
llldudes al cableS. "EMTERM" termonal proot~m. inslrua.on ~ 
FCC Reo1St<Jt1011 Number A909KE-69488-0M-N Factory orders a hipped Nrne day. 

"TR$-10 IS a lrJdtnwlt ol 
tht Radio Shad< llMIIon ol 
~Corpora110ft" 

MICR0-801M CASSETTES

I 00% ERROR-FREE 

C-10 
WHOLESALE 

PRICED 

59e 

C-20 
WHOLESALE 

PRICED 

79e 
LOTS OF 24 EACH LOTS OF 24 EACH 

• Fully Guaranteed! 
• World's Finest Media 
• Premium S·Screw Construction 
• Used by Software Firms Nationwide 
• Dealer and Club Discounts Ava ilable 
• Custom Storage Case, Add 13c Each 
• Write for Wholesale Price listing 

MICR0·80™ INC. ,... 475 

E-2665 NO. BUSBY ROAD 
OAK HARBOR, WA M277 

its ... SOFTWARE 

SE Search Entry 
SE 1S a super last, general purpose tnlormattOn ttllttval 

program lor the TRS 80' The uses ol SE lltlomttlns. 
h tan be a ftlt system. 1 matdvng semca, 111 ., •• uory 
control. or a mauve canter Whonner last - dwlg ol 
IMge amo111ts ol dlta os natdod. SE tan be your program. 

WrtttMI WI Z80 INdunt language, SE comp11as tMIS ol 
thousands ol ch.1acters on a low seconds Somple commands 
tdd, chango, or remooe d111 orurtts. To searth lor tntllts, 
up to 64 characttu can be comboned as targets lor ommedrate 
retroeval. SE occupots only 4K; the rtstos storage and 
can be saved on rapt or disk. 

The tape VIISIOn lor 16K level II, SE2.0. IS $24 95, 
whole the disk versoon lor OOS up to 48K, SE3.0. os $49.95. 
The puce ontludts fun documentation. 

Other T RS-80 its ... Produc ts 
COMPU·DIET Weoght Loss Sys tem 

Beh,,.oor Mod Foroc:ast , Dat1base 
MINIVENT • M""""'l ln•entory Control 

1400 nems. t 6K Level II 
BASICIO • Macl\one Language tO lor BASIC 

Oat.a and Progr1ms to Tape 01 0 1sk 

Ptease s end 

SE2.0 (tape) s2• 95 
SE 3.0 (d os~) CU • 9 95 
8ASICIO t.5 C St• 95 

COMPU·DIET 1.2 @ $ t9 95 
MINIVENT2.0 @U 9 95 
Add1tton11 ln torm auon 

Fie Res ado • '~-• Seles Tax Total S 
Chec~/Money Or0e1 VISA MASTEACHARGE 

Card No E•P Date 
Name _ Ban~ No (MC) 
Address 

.-300 
i ts ... Information Technology Systems 

POB 2667 Sarasota Fl33578 
(8131 366-0064 

· tA!. 80 tS • 1,~., ot R,1 o St-:«.oo; • 1 ~,.,, .Af DCI!f41101'1 

Presenting: 

STELLAR. 

• ~A OVE.NTUR£ 
T\ . .. 

• • A 

Explore rhe goloxy and fight rhe 
deody Kyroxons h rhis real-time graphic 
game wirh sound. Traveling rhroughrhe 
cosmos. you will encounter solar systems 
Wlth orbiling planers. Kyroxon ci'eod
~rs which lot..nd-1 smaller fighters, 
fonrOSiic alien rreosures. block holes and 
o rher inrersrel or phenomena. l and on 
planers which ma-t conroin alien bases 
or cities. Fast Mochlne language 
grophks and oplionolline printer output 
ore nduded. 
16K l evel II tope: $14.95. .J2K Disk: 
$19.95. Poymen~ C~. M.O .. VIsa. 
M.C NY reslder'lts 7% tax. r.t FREE CATALOG OF TRS-80" 

PROGRAMS AVAILABLE. 
,~ -TRs-80 It a Trademark ol Tandy 

_.. ~ Software Innovations 
, J .....- su ... 811 

320 Melbourne Rood 
"

478 Great NY 11021 

80 Mlcrocomputing, November 1980 • 187 



I. BUSINESS PROGRAM PACKAGE 
13 Business programs (e.g .. capital budget ing, cash· 
management. ratio analySIS, debt management). These pro· 
grams w111 be very useful to the busmess manager. (Prke $100) 

Z. PROCUREMENT PROGRAM 
Ascertains purchase amount when future price of commod1ty 
IS varymg. A must lor all managers who have purchasing 
responsibil ities. Th1s program takes into cons1deration inven· 
tory levels. mventory capacity, and financial carrymg cost 1n 
determining the optimal amount of an item to purchase when 
future prices are varying. tfttu SIMI 

3. PROFORMA CASH-BUDGET 
PROGRAM 

Allows the user to project the cash-balances lor up to twelve 
periods In the future. Amount of loan, if needed, Is computed as 
well as computing funds available for short-term Investment. 
(Prke $115) 

4. LEASt-PURCHASE PROGRAM 
Evaluates the lease vs. purchase decision incorporating all the 
latest tax laws including the Investment tax credit and ac· 
celer11ted depreciat ion. This program gives the user all the in· 
formation necessary to make this decision. (Prke $50) 

5. COLLEGE ENROLLMENT 
PROJtCnON PROGRAM 

Forecasts the enrollment for colleges using several d i fferent 
statistical techniques. User can specify the number of periods 
for which a forecast is desired. (Prke $100) 

Extensive Documentation With Each Program 
All programs on disk and require at least 32K of memory. 

Write or call lor a brochure which describes 
greater detail. ... ., 

5200 Brttrlny Dt1v• . 11005 51 ~tetsburg. Flondl 331 15 
813·1164·4347 

Attention TRS-80 Mod II owners: 
P&T CP/Me 2 haa more to offer! 

lioN Dlek ~ 598K bytes with double density on stan· 
dard single tided disk drivea. It that's not enough, versions are 
available for double sided expansion drives (1 .2M bytea per disk) 
and the Cameo Hard disk system (10M bytes.) 
lioN C..,. P'unctlone P&T CP/M 2 hal the most advanced 
ecreen driver available for the Mod II Including: erase to end of 
llne/ecreen, lnsert/deleteline, cursor addressing. non·ecrolllng 
area on screen. and much more. 
lioN lerllill/0 C.pebllltl• The serial drivers in P&T CP/M 2 
support ETX/ACK. XON/XOFF, and requa.t to tend handshaking. 
Direct control of serial ports is also available lor specialappllca· 
tiona. 
lioN Documentation We provide the standard CP/M manuals 
and our own 150 pt1ge manual written specfficaltylor P&TCP/M 2. 
lioN Utllltl• We have added 14 of our own utility programs for 
the Mod II to the standard CP/M utilities. 
lioN UMful ay.tem Funotlonl P&T CP/M 2 has ali aorta of 
useful featurn you won'tllnd elsewhere: type·lhead buffer for 
keyboard Input, system time of day clock, automatic program 
execution and lots more. 

Prlcel 
Standard P&T CP/M 2 
P&T CP/M 2 for Shugart 850 2 sided drives 
P&T CP/M 2 for Cameo Hard Disk system 

$185 
$220 
$250 

We alao carry other software pee~. single & double sided 
expansion drlvn and the Cameo Hard Oiak System. Write for 
details. 

Pre oaoO COO Masre,cn.atoe Ot Vrs.a Otl)et'5 acc~o1~ 
St--oo-no e •tr • CaMorn~ r@s..<M-nt~ ~ 6'- ~ .,., 13 • 

PICKLES & TROUT 
PO BOX 1206. GOLHA CA 93017 (805) 967·9563 
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x • Skil l 1-' number 
:J: • Mulmum ol llrsl addlllon number 
~ - MCOnd .. 
.'- • --t., + ~ If lhe ...,.,. randomly choMn lor ..1. and 

.!!. would r-.11 In an -llfWI•INn £, MW 
val.- lor a and b •• chOMn. 

~ • Maximum ol first multiplication numbe< 
..1.• .. MCOnd .. 

1.• ·- ~·.u 
The program e<Miea subtraction problema from eddlllon problema. The eddlllon 
problem 3 + 5 " 7 would beCOme II - 5 . 7 or 8 - 3 • 7 lor a aublraclton prOblem. The 
..,.,. method Ia uMd lor muttlpltc.tton end division. 

Fig. 1. Slc/11 Level Modificetlon 

number between one and four. 
The easiest Is level one and the 
degree of difficulty progresses 
through level four, which Ia quite 
difficult even for an adult. 

At this point the computer 
clears the screen, draws the pat· 
tern that will be used In the 
game, and then begins the test. 

ThrM Opportunities 

Each problem Is displayed In 
the middle of the screen. The 
student has three opportunities 
to answer each problem, after 
which the computer prints the 
answer on the screen. (By the 
way, If the picture on the screen 
Is disturbed during the game, 
press the Break key and run the 
program again.) 

Each time the student an· 
swera a problem correctly the 
computer updates the t imer and 
may light up a message In the 
annunciator panel. The seconds 
on the timer are equal to the 
number of problems to be an
swered before the rocket takes 
off, plus ten. 

When the student correctly 
answers a certain number of 
problema the program simu
lates a count down, with the 
timer decrementing from ten to 
zero. At zero the rocket blasts 
off. After the visual display the 
student Is told how well he did, 
by means of one of two comput· 
er messages. The message dla· 
played depends upon the per· 
centage of problema that were 
answered correctly on the first 
try. 

Finally the program asks If 
the student wants to play again. 

CUstomizing Ideal 

For those of you who can't 

leave a good thing alone, I've In· 
eluded a few Ideas for modifica
tions. 

Before you do any surgery 
make aura the entire patient 11 
loaded Into the computer. If you 
have only a limited amount of 
memory available, It Ia beat to 

make sure there will be enough 
for all the changes you plan. 

S[T IW 
ICIIUN 
- .II[IIATOII a t•,.nuN •a en 

INTIIODUCTION 

Flowchert 1. Mester Flowchert 



1 COT031 
2 PORL•1T0511 : NEXTL: R!TURN 
4 PORN•1T09 : D•D/ 11 : IPD>•1NEXTN 
5 RETURN 
6 IPRND(I) >. So-B : B•C: C•O 
7 RETURN 
31 CLS : B$• " " 
31 PRINT"WELCOME TO" : PRINT" ","N I S S I 0 N C 0 N T 

R 0 L" : PRINT 
32 IPABS(A) >1E-34A•A/4 : B-RND(I):COT032 
33 PRINT" OUR COMPUftR HAS BROUN DONN . YOU ARB OUR 0 

NLY HOPEI " 
34 PRINT" YOUR MISSION 1 DO THE MATH PROBLEMS THE COMPUT 

ER USED TO DO. " 
35 PRINT: PRINT" THERE ARE POUR TYPES YOU CAN DO. ADDI 

TION (+) ," 
36 PRINT" SUBTRACTION (-) , NULTPLICATION (X), AND DIVIS! 

OM ( ) • • 
37 POR1•111T0115 : SET(I , 21) : NEXTI:SET(111,22):PRINT 
39 R•I : P•5 :Q•5:P.8 : A-3 : T-2 :S•4 
41 N•I : Y•1:RESTORE : L•I :PORJ•IT03 : READA$ 
51 PRINT"DO YOU WANT " 1A$11INPUTE: IPE*(E-Y)PRINT"YES OR 

110" 1 COT051 
55 A(J)•E: L-L+E: NEXTJ : IPL-IPRINT"YOU HAVE TO DO SOKETHI 

NC. " 1 CO'l'041 
91 PRINT"SIILL LEVEL (PROM 1 TO":S: " . 1 IS IASIEST , " IS I 

"IS HARDEST)": : INPUTE 
93 IP(E-INT(E)) +(I<1)+(E>S)COT091 
97 N• P+E*A-A: PORP.1TOI : READU,V,W,X,Y,I : NEXTP : IPP >SCOT01 .. 
98 FOR0•1TO(S-P+1 ) *6 : READII : NIXTO 
111 CLS : PORI•2T038STE~6 : PORJ•2T039:SIT(J,I) ISIT(J,I+4)1 

NEXTJ 
111 PORJ•ITOI+4:SET(2,J) ISET(39,J) INEXTJ INEXTI 
141 J•47 : COSUII31111 : POR1•29T0471PORJ•48T051 
145 SET(J,I) 1NEXTJ INEXTI :PORI•52T062 : SIT(I,31 ): SET(I,3t 

)1SET(I,47): NEXTI 
161 PORJ•112T0126:SET(J , 2) 1SET(J,6 ) 1NEXTJ1PORJ•2T06 1SET 

(11l , J) 
165 SET (127,J)INEXTJ I PRINTf246,"TINER"I 1PRINTf119,"11" 1 

11+11 : 
211 I•I IP0RJ•IIT01STEP-11I•I+1 
211 A•RND(U+1 )-1 1B•RND(V+1)-1:IPA+B>WGOT0211 
221 G-RND(X+1)-1 1H•RND(Y) I IPC*H >&COT0221 
231 D-A IG06UB41L-NID-B IG06UBt 1 IPli >LQ-A IA•B I B-0 
311 P•P*(P<4)+1:IPA(P-1)•1THEN311 
411 OMPCOT0611 , 611,621,511 
511 A•C*HIB-HIC-G ID•BICOSUB4 1PRINTf223-N,BIID-AIGOSUII41 

PRINTf226 , AI 
511 PORI•66T069+2*N ISET(I,7) :NIXTI1POR1•8T011 1SET(66,1) 

1 NEXTI 1 CO'l'091 I 
611 C•A+B1A$• "+"1COT0631 
611 C•A 1A•B+C: A$•"-"1COSUB61COT0631 
621 A•C IB-H IC•A*BIA$•"X" ID-AICOSUB41L-NID-BICOSUB4 1IPll> 

LQ-A: A•BIB-0 
631 D-B ICOSUII4 1PRINTI97-N,II: ID-A ICOSUII4 1PRINTf33-N,AI 
641 POR1•63-2*NT0671 SET(I,7) 1NEXTIIPRINTI94-N,Afl 
911 PRINTf4li , "THI ANSWER IS " 11INPUTE 1PRINTt411 
1111 IPE-CR-R+1 11•11PRINTf411,"RICHT I II":COT02311 
1211 PORI•1TOT : PRINTI411,"WRONC. " : COSUB2 
1411 PRINT@411,"TRY AGAIN. ANSWER I S ": : INPUTE: PRINTf4 

ll 1 IPE-C1•99 
1711 NEXTIIIFI >98PRINTf411,"VERY COODII" ICOT02311 
2111 PRINTf411,"SORRY. YOUR GUESSES ARE UP. " : J•J+1 : COSU 

82 
2111 PRINTf411:IPP•4PRINTf95,"."1 1COT02311 
2121 PRINTf416,"(" 
2311 D-A ICOSUII4 1L•N: D-CI COSUB4 : PRINTf225-N+(L-127) * (P•4 

) , c, 
2391 PORL•lT01511 : NEXTL 
2411 PRINTI119,"1:":J+91 
2511 L-INT((J-1 )*5/N)1IPL- QREADA$:PRINTf(4-L) *128+67,A$ 

11 Q-L 
5111 PORL•IT06 : PRINT@22+L*64,B$::NEXTL: NEXTJ : READAS IPOR 

J•9TOISTEP-1 
5111 PRINT@717,B$11RESET(36,33) 1PORT•1T0251 : NEXTT : PRINT 

f717, A$1 1 RESET( 36 , 33 ) 
5121 PORT•1T0251 1NIXTT: PRINTf119 , "1 11":JI I NEXTJ : PRINTf8 

38,"LAUNCHI" II RESET(26,39) 
5211 Q-47 1PORJ•41T0-1STIP-6 1COSUB31111 
5291 PORI•J+1TOO: PORL•IT04 1RESIT(64+L,I ) : RESET(64-L,I) 1 

NIXTL 
5294 RISET ( 57,1) : RESET(71,1)1 RISET(55 , 1 ) : RESET(73,1) : NE 

XTI 1FORI•J+1TOJ+11 
5298 IFI<48SET(64 , 1) 1SET (63,1):SET(65,1) 
5299 RESET(64,1) : RESET(63,1) : RESET(65, 1):NEXTI:Q-JINIXT 

J 1COSUB2 
6111 PRINTf411,"YOU TOOI"1I1"TRIES TO GET" 
6111 PRINTf475,N: "PROIILEIIS RIGHT." 
6111 PRINTf539 , "YOU COT"1R1"RICHT OM THE FIRST TRY." 1PR 

INTI612: 
6115 IP (R/I)>• . 7PRINT"THE MI SSION WAS A SUCISS . " 1COT06I 

31 
6121 PRINT"THE ROCIET COT LOST. " 
6131 PORL•1T03511 1NEXTL1PRINTf474 :PRINT@5391PRINTf612:N 

•l t Y•l 
6141 PRINTf411 , "DO YOU WANT TO PLAY ACAIN"::INPUTE: CLS 
614 5 IPE*(E-Y) PRINT"YES OR IIO" ICOT06141 
6151 I PECOT039 
6161 END 
31111 FORI•J-19TOJ I IPI>• ISET(64 .1) 

31111 NIXTI IFORI•J-16TOJ : IPI >•ISIT(63 , 1) : SIT(65,1 ) 
31121 NEXTI : FORI•J-13TOJ : IFI>•ISET(62 , 1): SET (66,1) 
31131 NEXTI : FORI•J-11TOJ:IFI>•ISET(61,1) : SET (67,1) 
31141 NEXTI : PORI•J-4TOJ: IFI>•ISET (61,1) :SET(68 , 1) 
31151 NIXTI : PORI•J -2TOJ : IPI>•ISET(57 , 1 ) : SET(71,1) 
31161 NEXTI:I FJ >•ISET (55,J) : SET(73,J) 
31171 RETURN 
32111 DATA"ADDITION","SUBTRACTION" , "IIULTPLICATION " , "DIV 

IS ION" 
32111 DATA11 , 11,11 , 11,5,45 
32112 DATA11,11,18 , 11 , 9,81 
32113 DATA111 , 11,99,111,9,999 
32114 DATA111,111 , 211,111 , 99,999 

32111 DATA"TRACIINC - COli"," RANCE- COli", " SAFETY
COli" 

32121 DATA" ROCI ET - COII ","ALL SYSTEMS COI" ,"FI NAL COO 
HTDOWN" 

DOME 

Program Listing. Mission Centro/ 

First find how much space Is left 
over after the program Is loaded. 
Subtract 16 from that number; 
sixteen bytes are needed for an 
array. This Is the amount of 
room available. Next calculate 
the amount of memory needed 
for the changes (Table 1). 

Modification number one: As 
the program now stands, If the 
user misses a problem the next 
one will be a different operation. 
To give him the same operation 
as the one missed, type in the 
following line: 

211151FK<88F • F -1 

Modification number two: If 
you desire to change the skill 
levels, enter Fig. 1 into your 

.tOP a ~:A • .!.:T • 1..:S •.!.. 

computer. Substitute the de
sired numbers for the lowercase 
letters. For example, suppose 
that for skill level one you want 
the highest value assigned to 
the first addend to be 10, the 
highest value assigned to the 
second addend to be 5, the high
est sum allowed to be 13; the as· 
signed multiplicand value to be 
no greater than 3, the assigned 
multiplier value to be no greater 
than 6, and the result to be a 
maximum of 12. You would type: 

320010 .10,5.12.3,&.12 

(Note that the line number for 
this modification Is 32001, not 
3200. Similarly the line number 
for skill level two would 32002, 

!!. • Numbet of problems must ans- correclly for skill 1-1 one 
.!. = Extra number of problems per skill le'lel increase (E.G.: Skil l level l hree 

would require !!. + .!. • 3 problems <lone correclly) 
:t.. z Numbet of extra tries 
.1.. = Number of skill levels a•ailal>te 

Fig. 2. Modifications Three-Five 

36E~ 
3l5{!lliB 
37ENTER 
41 A(O). !!_:A(1)- .!_:A(2) = :J_:A(3) : .1.. 
~ 
~ 
~ 

!!. : Addition 
.!. = SuOirecllon For !!. • .!...:t....!.: It equals one. you want I hal type 

:t.. . Multlpl lc:allon of problem; zero If you don'l 

.1.. = DivisiOn 

Fig. 3. Modification of Operation Choice 
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Vltleble UnM UNCI 

A$ 41-50 
ecJO..e40 
2500 
5000-5120 
90(fe< mocU7) 

BS 30-5120 
A(0-3) 41-5000 

A 32 
39-97 

21Q-400 
50o-2300 

B 32,118 
21Q-400 
50o-630 

c 500-2300 
D 230.500.&20. 

630,2300 
E !lo-55,90- 97, 

90o-1100,1410, 
8040-8050 

F »-5000 

G 220-400,500,620 
H 220-400,500,&20 

200-e015 
41 - 55,100-185, 
5200.521111 
20o-5000 

K 37,100-185,510 
~.50o-5299 

1100-1700 
(2300-2395 let 
mod. l1 , 

L 41-55.230,620 
1200.2000,2300, 
2390,2500,5000, 
6030 (e30 let 
mod. 16) 
520o-521111 

M !17-«110 

N 

0 

p 

1!03CH!045 
230,500,510, 
&20.830-~.2300 

118,230,1!10,&20 
520o-5299 
39- 118 

Math operation name 
Math symbol(+. -. x) 
Annunciate< ..-aaoe 
Annunciate< message 
Dummy 
Holds fl l1een spacn (uNCI to clear display) 
Holds user's operation chOices (1 a yn , 0 • no) 

0 : add Il l on 1:aubtrac11on 
2:mull lpllcatlon 3 : d I v l s i on 
Random seed 
Increase, let each level above level one, In 
number of problems the student must ans
CO<rectly 
First addition/subtraction number 
Goes Into this bloCk as add/sub number, comes 
out as top number of problem 
I.E.: A A A C 

+ B - B x B Br--

c c c 
Dummy 
Second number let add/sub 
Goes in as second number lOt' add/sub, comes 
out as bottom number of problem 
An•- to problem 
Input to OtGI subroutine 

Input 

Which operation currently doing (1 :add 2:sub 
3:mull 4:dlv) 
First multldiv number 
Second multldlv number 
Total number of problems attempted 
Fet·next loops, usually graphics 

Number of problema student has yet to answer 
correctly 
Fot·next loops. Graphics 

Fot·pext loop; Extra attempt counter; 
Flag (K<II8 if user didn't get problem right, K = 0 
II got right on first attempt) 
Ganeral purpose; temporary 

For-next. Graphics 
Initial value lor number of problems student must 
ans- CO<rectly 
Used tO< Indirect Input 01 user wants " N", " NO", 
etc.) 

Output of DIGI subroutine 

TemPO<ary 
UNCI In graphics (holds last height) 
Number of problems must ans- CO<rectly lor 
skill level one 

0 »-5000 Holds number of last annunciator message 
displayed 

R »-«l15 Number of problema student answered CO<rectly 
on first attempt 

S 39-118 Number of skill levels available 
T »-5000 Number of extra attempta u- gets 

U- Z 97- 5000 Dlfllcutttn or problema lor choeen skill 
Y 41 - 55,1!03CHl045 UNCI In Indirect lnputlng (like N) 

Table 2. List of Variables 

Aoutlne LIMe Vflf. UMI 

DELAY 2 L TemPO<ary 
DIG I 4-5 D,N, D • Input, N • Output 
SWITCH 6-7 B,C,O B&C • Input& Output, 0 • tempo<ary 
ROCKET 3000-30070 J,K For-n~xt loops (g<aphics) 

Table 2a. Subroutines 
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etc.) 
Modifications three, four, and 

five: To change the number of 
extra tries given the student, 
andlor the number of problems 
that have to be answered cor· 
rectly before the rocket wil l 
launch, andlor the number of 
skill levels, input the line shown 
in Fig. 2, using what part of It 
you need. If, for example, you 
wanted five extra attempts and 
six skill levels, but want to leave 
the number of problems as is, 
you would type: 

40T a5:S •8 

If you are going to change the 
number of skill levels to less 
than four, you should delete 
some of the lines which define 
the difficulties. Let's say that 
you only want two skill levels. 
You then have to delete the lines 
for skill levels three and four. To 
do this, type: 

32003 ENTER 
32004 ENTER 

If you want more than four 
skill levels, you will have to add 
lines In the manner of modifica
tion two. If you desire five skill 
levels with the maximum values 
being 10, 10, 20 (addition) and 5, 
5, 25 (multiplication) you would 
type: 

32005D,10,10,20,5,5,25 

You may have a maximum of 
nine skill levels. 

Modification number six: To 
take away the user's freedom to 
choose operations ( + , - , x , + ), 

use the lines In Fig. 3. 
Be very sure not to tell the 

computer to do nothing, e.g.: 

If you do, the computer will 

233tFR.(0)>.5A • -A 
2371FR.(0)>.58 • - B 
2431FR.(0)>.5G • - G 
2471FR.(O)>.!IH • - H 
11300 • B:GOS.4:L • N:P.A.87 - N, 

B;:D • A:GOS.4:P.A33- N,A;:IFN 
< LN•L 
4F.N z1T09:0 • A (D/10): 
IFD>2 1N.N 

Fig. 4. Negative Number 
Modlflcstlon 

get stuck! 
Modification number seven: 

To freeze the skill level at some 
particular difficulty, enter the 
following: 

90.:1."PRESS 'ENTER' 
KEY TO GO ON" ;.AS 
93E • Z 
z • Skill '-' wanted 

You must be careful to specl· 
fy a skill level that Is available. 

If you don't expect to change 
the skill level often you can save 
space by cutting the skill levels 
down to one (modif ication f ive). 
Make level one aa difficult as 
you want (modification two), 
and then freeze the skill level at 
level one. 

Modification number eight: 
Type In the lines which are In 
Fig. 4 and the computer will give 
practice In negative numbers. 

Modification number nine: As 
it comes from the factory, Mis
sion Control will give you the an
swer to a problem you can't an
swer correctly, walt three se
conds, and then continue. If you 
would rather have It walt until 
you're ready, use the following 
lines: 

23931FK<i8P.A.410,"PRESS 'ENTER' 
KEY TO GO ON";:I.AS:P.A.410 

The computer will walt for you 
to push the ENTER key befor& 
going on. 

eom.rtlng to Other BASIC• 

Those of you who don't have a 

c. CLS 
D. DATA 
E. END 
F. FOR 
N. NEXT 
s. STEP 
G. GOTO 
GOS. GOSUB 

INPUT 
N. NEXT 
p_ PRINT 
P.A PRINT AT 
RET. RETURN 
S. STEP (FOR-NEXT) 
T. THEN 
A.(X) ABS(X) 
I.(X) INT(X) 
P.(X,Y) POINT(X,Y) 
R.(X) RN D(X) 
R.(X. Y) RESET()<. Y) 
S.(X. Y) SET (X. Y) 
T .(X) TAll()() 

Tsble 3. Levell BASIC Ab
breviations 



PACKAGE ONE INCLUOES: GAAPHIC
TRI:K " 2000" Thrt. lull griPhtU, re,al 
t•rne ga me '" fu ll o f l,ait , e .11 c•tln9 act•on• 
E KPIOd•ng photon toroedoet. and ph;u'"" 
lt ll the screen• Yo u must I CIUOIIIIY n,av,ga te 
tne enterpns,e to d OC k wrtn we 9•ant soace 
suliont. as well a \ t o avoid k.llngon 
torpedoet.• Has t.hrelch, ga lac t rc memory 
readout, oama9C repo r U, IOt'9 ra n ge 

~~~~~~·. ~~'~.~~~:~, 3o t~evv•e/:. '~' . ~V~s~·c;~ 
WOIItG - THne: 3099, Place . Eo~tth 's S ollr 
Syste m Mruro n : As gener .tt o t C: ar t h't. 
forces, y o w 100 , , to stoP t he Worg 
lnvuron 1nct dtUrov theu o u t o ost\ on 
Mars, v e nus, S l turn, Neptune, etc • E. .artn's 
forces: Anarords SPace F rgnte" 
La.ter C1nnon NeutflnO Bt•sters! Wmg 
Fmces: Robots - S•ucers D•s•nttgrators 

Proloo O estro veo• Mull! teve t g.trne lets 
y o u .tov .. n ce 10 • more comPhCil ted 9ame 
d S yoo ge t oetttu• • STAR WAAS 
M1nuevet YOUr SPICe hqhUU (Wiep 11'110 the 
nucteu~ o l the Deill h Stir 1 Drop your 
oo mo, lllen escaoe vta the onty ex •l Th•s 
~.tP~~:n9d~~~ '!~~~~~1, MT1l.~"ae£~01Ce 
SllOOt a t enemy Sh•Os w•th y our mtut les. 
11 they etect tn • P l rdChute, c apture them 

o r , t v o u'•e Ctue t, e~euroy them• r-u11 
q• •Pnlc~. •e•t t une Qilme' • SAUCII.AS 
Tht$ fl$1 I CIIOO 9r•PhtC\ C)lnle h at. a l tme 
ltmtt! C1 n you be the commander to wtn 
the d•ll•n9utshed cron! ReQu lft\ split 
~cond t1m1ng to Wtn 1 W.t tch o ut• 

ONLY 14.115 

PACKAGE TWO INCLUOES: ClUCK· 
EAS 2 . 1 - F1nally! A checkers or09r1 m 
tnat w 111 cha llenge everyone! E•oen u 
well u a m ateur! Uses J..pl y tree s.ea rch to 
f i no bes t p o n lble move. P icks randomly 
between equal moves to anure y o u o f 
never hav1n9 tdentiCI I cumes. * _.O KII A 
,.ACI!: - The computer us.e s Psychology u 
we l l as IOCJtC t o try and btilt y ou at poker. 
C,trds ar e d iNliiYed using T RS· 80's fu ll 
qriPh•cs. Computer rltses , c alls, 1 nd 
s.ometunes even folds! G rt1 t prac tice lor 
yoor Saturday n tght Poker m1tch! (pt i YS 5 
card dr aw). * ftS YC HI C - Tell the 
comp uter • li ttle l bOut yours.e lf and he'll 
p.edtct lh1ngs l bout you, you w o n•t 
oelle\lle 1 A re11 m1nd bln cMr 1 Gre1t 
amusemen t lor Dirties. * TANOLI: MAN· 
lA - Try ,a nd torce y our o pponent into 1n 
tmmob1le POSitton. B ut wuch out, tney•re 
d OtnCJ the ,~,... to you• Th1s 9UIPh•u CJ•m• 
IS ror 2 peoPle a nd hiS bien UMd to end 
stuP •d 1rqumenu. (A nd occu ioni iiY s tarts 
them') *WORD SC .. AMBLI: - This 
C)lme ' ' tor two or more people . One 
oerson tnPuts • word to the comPute r 
w hite the oth ers look 1way . The comouter 
sc rambles the word, then keeps tr,ack o f 
wrong guenes. 

ONLY 1U5 

PACKAGE THREE INCLUDES: I'OE· 
TRV - T hts progra m lets you ch oos-e the 
t.ub,ec t u we ll " the mood of the poem 
you wo11 nt. Vou CJt ve TR5·80 certain noun~ 
o r 'n11nl8s, t h en the mood, 1nd •t does t11e 
re ,· • It h.lS a 1000-w o rd • voc.abu lo11ry o f 
nouns, verbs, adJ8Ci t¥"es and adverb~ · • 
£LE.CTAIC ARTIST - Manu1l : draw , 
erase, move I S ....ell IS, Auto: driiW, er ,ue 
1nd m o ve. Uses gr1Ph 1Cs b it\ not bytes.. 
S1ves dro11w1ng on t• pe or dtsk! • GALAC · 
TIC BATTLE - The Sw1neus enemy nave 
tonq r1n9e Phl \4!1 rs bu t unnot tr1 ve t 1 t 
WlrP speed! You un, but onty h l vt $hOrt 
ranQe Phue r!o! C1n YOU blitlkfteg the 
e nemy wtthou t getting destr o yed' Full 
9f i1PhtC\ - reo111 ltrne ' * WOAD MANIA 
c . n you gu e u the computer'!, w ords ustng 
vo ur hum•n •nlu•ltve 1nd I091C il l o11b1 ht1es' 
You' ll need to , to beat the computer • • 
A I .. COMMAND B.ltt le the K.1m1k1 1e 
PI IO U . Reaunes so lit w cond t tmtnfJ. Th1s •s 
IF AST i1CI1on arCi de 9o11me. 

ONLY 1U5 

PACKAGE FOUR INCLUDES: LIFt: -
ThiS 2·80 m a chtne 1.1 n9u1C)e pro9ra m u ses 
full 9riPhlcs• Over 100 gen ero11 t•ons per 
mtnute m .. ce It huly an iml ted! Yo u m1ke 
your st•r ting pattern, the computer does 
the res.t' Progr,m c an De stopped and 
ch1 nges m•de t Watc h +t grow • • S_.ACK 
LANDER Thts fu ll Qt~phlcs s•mul~ t or 

._,IS you p iC k w tlat Pllnfll, asterotd o r 
moon vou wtsh to t.a nc:J on • H1s l skill 
levels thlt m 1 ke tl fun for everyone. * 
GA:I:IO 11 Mullt ·level g1me tS fun a nd 
Chl lltnC)tnCl! Belt the compute r • t lh1S dtce 
9ltne UStng your knowledge Of OOds .a nd 
tuck• Computer keep; triCk o f "'' 
winn1ngs 1 nd yours. Qutc k hst .actron. 
Thts 9ame IS not e a w ! * TH£ PHARAOH 
- Rule the anCien t c tty of A .. xl ndtt.il ' 
B uY or s.t ll 11 n 0 . Keep your peoole from 
revottt ng• StOP tne r l m PaCJ tng rats. Re· 
Quires • tfue POIIIICI I personality to 
become good• • "OBOT H UNTI:" A 
grouP of rene91de robots hive esuPed 1nd 
.are t.POIIId tn • n old CJhOSI town o n M.ar s ! 
Your 10 0 u "Robot Hunter" IS to dest roy 
the PHUe m i Ch tnts before they kt ll 1ny 
more !ooet tlerst EliCittng! Chl llenqtng! F ull 
Qri PJ'\tC$! 

ONLY 14.115 

HARDWARE- TRS-80- HARDWARE -I \! I \! .... \! .... \! I \r j II:::ITI ~~ 

PACKAGE FIVE INCLUDES: SU,.KA 
HO .. SI:AACIE M1kt your bets JU t.! ltke 
I I the rtll riC8triCk 1 8 horst:\ rc~Ce 1n tht\ 
spectiCUiilf 9f1Phtc diSPI I yl UP 10 9 
people c1 n ot1y • Uses re11 o c:Jc:Js t>ut nu 
th1t element ot cn1nce y ou s.ee tn rellltfe• 
Ketos 1r.ac k of eve ry one's wtnn1n9s 1nd 
tosset.. l "'' ' ' one ot the few comouttr 
tolmullt tons th l t c 1 n 1ctually get • r oom o f 
oeoc)le chHnng • • MAZIE MOUSIE The 
mouse wt th • m1nd 1 The comPuter 
gener ll8\ r1ndom mUet. Of Whltever Sill: 
yo u speedy, then \41rChes to r a way oul' 
Tne 5econd ttrN , he'll 11w1ys go tutest 
ro u te• A lfue dtSPIIY of l rttflc lal •nte lll · 
(Jence• Full Orill)hlcs, m • zes & mouses• * 
AMOEeA KILLI:A - Vou command a 
one m1n tubm1 11n1 thl t hiS been 
shrunken to the stu o f b1cter11 •n th1s 
e•c•t•n9 graPh iC 1dventure1 Injected In to 
tne ores•dent ' s bloodstream, y o u r m tu lon 
•s to aestroy tne dfiiOiy amoeba lntect1on 
ravlgtng hts b ody ! * LOOI C - This 
popular ga me IS bu.ea on Master mind but 
u tili zes IICII CS thlt m1kt It more turcltlng 
a nd cn,uengtng - hu 2 levels of PIIY to 
rn• ke •t run for everyone . • suaMA,.IN · 
I: A snoo t t o r pedoes .11 tne enemy snlos 
to get Ootn tt. . Fast liC iton graPhics, arcade 
type g1me '' eliCi tt nq 1nd tun for 
everybOdY ' 

ONLY 14.85 

Upgrade your "slow" TRS-80 to a 
SUPER FAST MACHINE !! (2 .66 
MHZ) o ver 50% FASTER! Some of 
the featu res· 

Au to 1urn-ofl during cassette or 
dosk access . (Th is means NO lost 
programs EVE R •) (Turns back on 
automatocal ly tool) MAN UAL con 
trol. (Unot may be t u rned o n or o ff 

31 any tome . Yes even d urong 
program execut oonl ) Keyboard 
ondocator loghl " b lon ks" when noo 
cro-weed os on. Stops bl onking 
whe n off! Don' t -it for SARGON 
II or any other program Ill Comes 
wo th easy to follow onslr uctoons . 
(Some solderong requ ired .) OR take 
to your local computer store or 
TV -Apploa nce Cen ter fo r quock 
on stallat oon . (5-1 0 monu tes lt) Wor ks 
woth any model , TRS-80. 

ON LV 211.115 complete 

..-11 

Exceptional Products through Research & Imagination 

Send Check, Money Order or Bank Card No. orders to : 

SIMUTEK 
P.O. Box 13687 
Tucson, AZ 85732 FREE Postage and Handling 

Srmple hook up : Just p lug casse 11e 
remot e jack on t o unrt. 

EASILY CONTROLLED F ROM 
BASIC: 

OUT 255,4 • on 
OUT 255,0 • off 

MICRO-BEEP make games more 
fun as IIVCI I as provode useful so u nd 
outpu t for p rofessoonal apploca
tionsl 

Works w ith Any Mode l I TRS-80 

ONL V 15.85 complete 

_. I ~· ' ' ~ ' ! t : : 
.. • • , : ,'1 I' !' I' !~ :• :• ... ! ! ~ ~ ! J. I - .... 

- - Uti 

' - - .... ,,, ~~=),.I I,, 
PACKAGE SEVEN INCLUDES: BACK
GAMMON 1 .0 - 2 tJifte rent skill leveh 
tnl ke this fAme a chatten9t to 1 veraoe 01 
advance d Pll yers FAST Cl5 s.econd av9 ) 
LOOk: f or btst Possible move to but you ! 
F ANTASTIC GRAPHICS. PI I YS dou b les 
1n d UM S lntl rn1110n11 rules • SPIED 

:,~d~~:~o c~ec::!c~:~~~m~~~~.n~~~~~~, 
m • ter ll l. Gru t tor te e n aC)tl r S 1 nd • duiU to 
lrtiP rove reed i n g skill$ * PT 101 - Drop 
dept h char tts on movin g subs. Lower 
depths 9' 1 nt9ne r p olnh In th iS 1ast action 
gra phics 91~ . * VAHTZat: - Play Y1 hl · 
l et wun the '-omputlr. T h iJ p opu11 r ga me 
Is even more fu n and ch1 t .. ngln9 ag11nst 1 
T RS-8 0 1 * WA LL STIIKKT - C•n you 
turn you r 1 50. 000 In to a million dOIII rs' 
T n at 's the obje ct of thi s 9reat gam e 
Simula tes an actu11 stock m 1 r ke t! 

ONLY 14.95 

PACKAGE SIX INCLUDES: 20 HOMK 
I'INANCIAL "IIOORAMS - Figures am
ortlu tlon, 1nnulll... descriP t ion fi les, 
In terest u bt•s, earned interes t on s.v tngs 
and much, much more. These p rograms 
wW 9tt u .. d ICJA in 1nd 1ga ln , A mus t t o r 
t ne conscl4ntlous. tnf llhon minded Ptlr· 

"'"· 
ONLY 14.115 

Call Toll Free 
Master 
Charge 

(800) 528-1149 
(C .O .D. $3 extr~) 

Same Day Shipment on Bank Cards, 
Money Orders & C.O.D. 

Visa 

A ll Tape Programs Require a M inimum of 16K Level 2 
Packages Avai lable on Diskette (32K System) $4.25 Extra 

3 or More Packages Get 10% Discount 
Dealer Inqu iries Inv ited 

TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORP. 
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Level I TRS-80 but want to use 
this program on your computer 
will need to know a few details 
about this BASIC. 

Graphics: The 80 has a graph
Ics resolution of 128 vertical by 
48 horizontal. The top left corner 
Is position (0,0) and the bottom 
right Is position (127,47). The 
commands used to manipulate 

, , I : AOO 
z : sua 
] : IIULT 
4 : OIV 

these points are: 

SET(X. Y) Tum on the graphics apot at 
(X.Y). 

RESET()(. Y) Tum off the apot at (X. Y). 
POtNT(X. Y) A function wNch rwturne (II 

~ 101 t If the apot Ia on, 
lind 0 If II Ia off. 

ClS CIMn the ac:.- lind puta 
the cu.., at the top left cor· -· 

Print formatting: Level I has a 

NO 

PRINT AT X statement which 
moves the cursor to position X 
on the screen before printing. 
The top left corner is position 0, 
and the bottom right is position 
1023. A comma, separating 
items In a PRINT statement (for 
example PRINT A,B,C) puts the 
Item following the comma In the 
next print field. 

Fields start at columns 0, 16, 

GIV[ HIM Ul' TO T NUIIaEI! 01 
EXTIIA TillES. IF Ht: GETS ~1108LEII 
llttGHT K4-99; OTHfftWIS( K•T • I 

1-SS£0 IIIGHTI !TOTALLY IIISSEO ~-LEIIl 

Flowchart 2. Main Loop Detail 
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32, and 48 In each line. Semi· 
colons put the next Item Im
mediately after the previous 
Item. An exception Is "PRINT 
AT," , which Is the same as 
" PRINT AT;". 

FOR-NEXT loops: BASIC will 
always run through a FOR· NEXT 
loop at least once; It checks If 
the variable is In bounds at the 
NEXT point, not at FOR. 

IF X THEN Y: If X Is false, it 
will jump to the next line; It will 
not do the next statement In a 
multistatement line. Y may be 
any legal statement, not just a 
line number. THEN is optional. 

Random numbers: RND(X) re
turns a random number between 
0 and 1 if X<1 . If X;a.1 , RND(X) Is a 
random Integer between 1 and 
X. An equivalent statement Is 
INT(RND(O)•X) + 1. 

Logical operations: The sym
bol for AND Is •, and + stands 
for OR. 

Numerical input: This BASIC 
allows you to input a variable 
name where a number is want· 
ed. Only the first letter Is looked 
at. Thus, YES would input the 
value of Y. 

Variables (Table 2): Only 
twenty-six numeric variables are 
allowed (A-Z). There are two 
string variables (A$ and 8$), 

each containing up to fifteen 
characters. All variables are de
fined from the moment you turn 
the computer on until the mo
ment you turn It off. (Of course, 
until you assign it a value, It 
could be any random number, a 
characteristic I use in initializing 
the random number generator.) 

A single one-dimensional ar· 
ray is available-array A. It uses 
whatever memory is not needed 
by the program, therefore there 
is no DIM statement. Each ele
ment takes four bytes. In Mis
sion Control four elements are 
used, for a total of sixteen bytes. 

Abbreviations: Level I BASIC 
allows abbreviations of instruc
tions. A list of these is shown in 
Table 3. 

End of Lecture 

"There you are, Simon. A 
useful, educational program 
that will fit on your 4k, Level I 
TRS-80. Class dismissed." • 



Games from BIG FIVE will TRS-80 
turn your computer into a HOME ARCADE 

SUPER NOVA~ 

"Huge ASTEROIDS have Invaded the 
galaxy! Your mission Is to destroy them 
and the alien saucers before they de· 
stroy you!" Our •1 top Nlllng game! 

$n.ll 111lntll IF II 

AnACK FORCE© 

"Eight alien ramships are warping down 
toward your destroyer ship. You must 
shoot them down quickly before they 
crush you!" With sound! 

$n.ll 111 Lilli I IF II 

GALAXY INVASION~ 

"The newest and most exciting In· 
vaders·type game yet ! Smooth sound 
effects. sharp graphics, and the 'Rag· 
ship' alien from S4.1per Nove combine 
to make this our finest TRS-80 game!'' 

$n.ft 111 Ltnll "II 

BIG FIVE SOFTWARE CO. 
All ~~arne& C 1980 by Bill Hogue & Jeff Konyu 
TRS-80 Ia a 1redemark ol Tandy Corp. 
When ordering specify Level I or II. 
Pie- add S1.00 for handl.ng, Cakf. res ldd 6% 
1011. discount lor two or more Qames P.O. Box 9078-185 • Van Nuys, CA 91409 
Dealer onquor,.s onv~ed 

Let Your TRS-aoe 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buyirHJ book ~f1er book on ~ssembfy 

l~nouaoe progranvnlno and still not knowing your 
POll from your PUSH? 

REI'v1soFT proudly announces a more elf•· 
c~tnt w~y . usino your own TRS·80" . 10 INtn the 
fun~menfills of assembly l~ngu~ge prog11mrmng 
" ill YOUR pace and " YOUR conven~tnce . 
Our umque =t ' ' INTIIODUCTIOII TO Till .... 
ASIEMILY MMII&". w1ll provide you with 
the lollowlrHJ 
• Ten • 5·mmute lessons on audio cusettes 
• A dnver program to ~ke your TRS·aoe VIdeo 

monitor serve u a bllck~rd tor the Instructor. 
• A dosi)lay program for uch lesson to prOIIlde 

ollustratiOil and reinforcement for w!l2t you are 
hearirKJ. 

• A textboofl on TRS·eoe Assembly Langwge 
ProgrammirKJ 

• Stllll·by·step dtssec!lon ol complete and useful 
routones to test memory ~nd to gain direct control 
over the key~ rd. Yldlo o:IOnttor . ~nd pnnter 

• How to access ~nd use powerful routones on your 
Level II ROM. 
Thos course was developed and recorded by 

Joseph E Willis ~nd Is bised on the successful 
serifS of courses he hU taught~~ M~ Technotogies 
CorporatiC'~ . the Radio SM<:k Computer Center. ~nd 
other lo• •roans on Northern Ohio. The mln1mum 
system dQUtre<l tS ~ level II . I 6K RAM 

Rf.MASSEM·1 only$88.85 

REMSOFT. Inc. -571 E. 185 st. 
Euclid. Ohio 4411 9 

(216)531·1338 

lntlvdt S I 50 IO< Shtpponv 100 tlinCI I"'!! 
Ohto resoeltnls ICIO ~11>% YIH llll 

TRS·aoe IS 111- ro ot l ilt h~y Corp 

Save 20°/o 

1 0 Verbatim Diskettes 5 V." 
1 0 Verbatim Diskettes 8" 
~nt Word Processor 
Modell or Ill (disk) 
Model II (disk) 
T.l. 810 Upper/ lower RO 
16K RAM Kit (250 ns.) 

4KRAMK1t 

24.00 
40.00 

29.95 
44.95 

1550.00 
45.00 
29.00 

-----------TAS-60----------
16K Level II W / Keypad 
16K level II W / 0 Keypad 
Model Ill (26-1061) 
Model Ill (26-1062) 
Model Ill (26-1063) 
Modeiii64K 
OK Expansion Interface 
RS-232 (26-1145) 

• 
15M OAK HAReofl ROAD, FREMONT, OtitO QUO 

685.00 
605.00 
625.00 
888.00 

2249.00 
3450.00 

249.00 
89.00 

L.l9-332-L.881 
·~ ~ ~ , .. a ~''" .).,•~ · , ... .. , 't·to 

' •Jat ,.,, ,,, o1 ' • "~lh C..O. c 
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fHS-SO SPf H> l P MODU ICA 110~ 
THf BfST or..;JHI .\1ARI<f 1 ' ~ 

~I( RO-SP~ ~ D 

"-.lmUtt:'"k "~> \fu ro "p••••d '"' rt"U"-•""- ( omputt•r 

opt'r<Jirnq 'P''''d h\ ~(1". 
----

I) Speeds up your TRS-80 from LnMZ to a hefty 2.66 MZ! 
2) Shuts down dunng disk or cassette VO to end lost pro

grams. then turns back on automatically when disk or 
cassette VO os finished (Providt?d. ol course. it was on to 
begin with) 

3) Connects to keyboard LE.D. and blinks when umt is 
operating. Stops blinkmg when turned olf! 

4) Comes With tllustrated onstrucuons (Some soklenng 
required) 

5) Average person can onstall '" 10-20 monutes! 
6) All work os done in hardware' Absolutely no software 

drivers needed' 
7) Operates with any TRS 80. (except Model II) works with 

TRSDOS. NEWDOS or a ny other operating system or 
software . Works With RS-232 and telephone modems' 

8) Comes completely assembled and ready to tnstall. 
All wires are stripped. swotch installed! 

There are no hidden e•tra coats to you! 
9) Mdy be turned on or off at any t•me' Even dunng program 

execution! 
10) Money back guarantee!! 

order •2000 Mocro-Speed Mod. 29.95 
We accept Vtsa Master Charge - Money Order - Check 
(C.O .D. $3.00 extra) Send orders to: 
Simutek. P.O . Bo" 13687-Z, Tucson, AZ 85732 .-.til 

Name 

Address 

Ctty - --- - - - --State _ _ Zip-- --
""'- a<ckn ·- 2.• hotm! 1-SJS.II., Somut.-1. olin• • numbot ol ochet 
I P<odUC'I• .. "'lly "" TRS -, , Somd loo "f'Rff" c•t.Jos TRS Wi t•" TM of 
R(td1o ShMa.. A T d1'1dv Cotp AoJOM rPs.\dents ttdd 4 s.'Ws 1.n 

NO CHARGE FOR SHIPPING 
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So does the price. 
1here a~ lots cJ provrams with sound that 

a~ worth about a dollar. Troul* is,~ cost a 
lo«~. 

But at Basics&. Beyond we'~ just ~ 
Microcosm m, 20 programs with sound - each 
just as good as our competition's $15 and $20 pro
grams-~ $24.95. "That's a 20-program package 
for $24.95. 

It includes "Pinball,·~~ with rire~ 
bonuses, spinncn, buzzrn and flippers; torpedo
fin~ "Submarine· that explodes with undcrwartt 
excitement; and thr right/ wrong buzzer in·~ 
Division" teaches step by stq>. 

At Basics & Beyond we undtnc<lftd our 
point that most other prqJrlm padciFS ~ 01/C!'

priced with Microcosm I and Microoolm 0,$19.95 
each. Now a lo« cJ people will start ~~ about 
our third pack• and stop listmi~ to hiah prias. 

You ~. it's not that our prcliJI.I1\ pack1F5 
for thr TRS.aJTM mimx:omputC!' ~ 110 cheap. 
It's just that theirs~ 110 c:xperS~. 

BASICS & BI!W»ND, INC. 
a- ao•~N.Y. I""'I •Or ... 91~·llSJ o'49 

M&a:clwp~V.__..,..._ 
No....,..,_......,..,......._N.Y ............. ,, ...... 

nll-110 ........... olllw ._..... ._ .......... oii'JitndyCorp. 



GENERAL 

Foolproof method of your own choosing. 

Menu List Selection 

Frank B. Rowlett, Jr. 
4272 Lancaster Drive 
Sarasota, FL 33583 

You've probably eaten in-res
taurants where the major 

items on the menu have num· 
bers next to them and you order 
by giving the numbers. 

By doing this everything Is 
simplified. Time Is saved. lnfor· 
mation is accurate. It Is quickly 
given, transmitted and acted on. · 

cttoo.lng Options 

The same technique can be 
used In Interactive application 
programming. Menu selection 
-or list selection-Is an Impor
tant tool. It allows the user to 
specify an option. 

The usual procedure presents 
a list of options available and 
the user Indicates which one he 
wants. This Is done by number· 
lng the options and having the 
user enter the number. Table 111· 
lustrates a typical list as might 
be displayed by a computer. 

The list selection technique 
was originally developed for 

Subroutine 

INPUT : X • STARTING LOCTION TO PRINT INDICATOR 
XO • NUKBER OF ITEKS IN "ENU 

OUTPUll X • NUKBER OF ITEK SELECTED 

USES I x, XOo X1o X2• X3 AND B 

100~ X1 • X 'SET Xl TO 1ST ITEK PRINT LOCATION 
1010 PRINT&960,CHRt<30> l '[ KOVES INDICATOR UPo 'ICHRt<92 l l ' KOVES INDICATOR DOWN 
• ' lCHRt<34ll'ENTER'lCHRt<34ll' TO SELECT'! 

1020 
1030 
1040 
10:50 
1060 
1870 
1080 
1090 
1180 
1110 
1120 
1130 
1140 
11:50 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 

PRINT&X1 o CHRt(143ll 
FOR X2 • 0 TO 2 
B • INKEYt 

'PRINT INSTRUCTIONS 
'PRINT GRAPHIC BLOCK 
'SET TIKINC LOOP 
'CET ANY INPUT 

IF B • '' THEN NEXT 
PRINT&Xl• CHRt<94l l 
FOR X2 • 0 TO 9 

X2 ELSE 1100 'SEE IF THERE WAS ANY INPUT 
'PRINT A RIGHT ARROW 
'SET TIKINC LOOP 

8 • INKEV. 'CET ANY INPUT 
IF B • '' THEN 
PRINT&Xlo ' 'I 

NEXT X21 COTO 1020 'SEE IF THERE WAS ANY INPUT 

IF ASC<B> • 91 THEN 1170 
IF ASC<B> • 10 THEN 1200 
IF ASC<B> <> 13 THEN 1020 
PRINT&Xlo CHRt(94ll 
X • <X1 - X> I 64 + 
RETURN 
X1 • Xl - 64 
IF Xl < X THEN X1 • X+<X0-1>•64 
COTO 1220 
X1 • X1 + 64 
IF X1 • X + XO • 64 THEN Xl • X 
X3 " 0 
PRINT&Xlo CHR.(143ll 
FOR X2 • 0 TO 5 
NEXT X2 
PRINT&X1o CHR.C94ll 
FOR X2 • 0 TO 19 
NEXT XZ 
IF X3 • 0 THEN X3 • 
X3 • PEEK < 14656 > 
PRINT&X1o ' 'I 
IF X3 • 8 THEN 1170 
IF X3 • 16 THEN 1200 
COTO 1020 

COTO 1230 

'CLEAR SCREEN LOCATION IF INPUT 
'SEE IF INPUT WAS AN UP ARROW 
'SEE IF INPUT WAS A DOWN ARROW 
'NOT LEGAL KEY, COT GET INPUT 
'ENTER PRESSED• SET SELECTED INDICATOR 
'SET X TO NUKBER OF SELECTED ITEK 
'RETURN FOR KENU SELECTION 
'SET INDICATOR LOCATION UP ONE LINE 
'IF ABOVE• SET TO BOTTOK 
'SEE IF KEY KEPT PRESSED 
' SET INDICATOR LOCATION DOWN ONE LINE 
'IF BELOW, SET TO TOP 
' SET TO BLINK INDICTOR TWICE 
'PRINT A GRAPHIC BLOCK 
'SET TIKINC LOOP 

'PRINT A RIGHT ARROW 
'SET TII1INC LOOP 

' SEE IF BLINKED TWICE 
'SEE IF KEY STILL PRESSED 
'BLANK PRINT LOCATION 
'CO PROCESS IF UP ARROW PRESSED 
'CO PROCESS IF DOWN ARROW PRESSED 
' IF NO KEY PRESSED CO GET INPUT 

Program Listing 1 
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hard copy terminals. The list 
was printed and the user asked 
to enter the number. 

on). The subroutine then returns 
control to the calling program. 

Is more complicated to enter in· 
to the computer. Both versions 
require exactly the same prepa· 
ration and input, and they give 
exactly the same output. 

SELECT DESIRED OPTION: 

A method more advanced 
than specifying the number of 
the option desired is illustrated 
In the List Selection subroutine. 

Llet Selection 

This subroutine requires that 
the list of options be displayed 
on the screen. A blinking indica· 
tor is placed by the first option. 
It can be moved from option to 
option by using the down arrow 
and up arrow keys. 

Program Listing 1 illustrates 
one version of the subroutine. 
This listing is basically one 
statement per line. The remarks 
show you how the subroutine 
works. Program Listing 2 shows 
a condensed version of the sub
routine. It Is more efficient and 
uses a minimum of memory, but 

Note the ( left bracket in line 
number 1010 of Program Listing 
1 and line number 1000 of Pro
gram Listing 2. It is really an up 
arrow. 

The subroutines require the 

1 LIST DATA ENTRIES 
2 PAINT DATA ENTRIES 
3 SORT DATA ENTRIES 
4 QUIT 

ENTER NUMBER OF DESIRED 
OPTION: 1 

Table 1 

If the indicator is at the first 
option in the list and the up ar
row key is pressed, it goes to the 
last option. If it is at the last and 
the down arrow is pressed, It 
goes to the first. Continuous key 
depression moves the cursor up 
or down the list. 

Once the user has it posi· 
tioned at the option he wants, he 
presses ENTER. This indicates 
which option is selected. At the 
same time, the position of the 
option in the list Is stored in an 
integer variable (1, 2, 3 and so 

INFUTI X • STARTINC LOCTION TO PRINT INDICATOR 
XO • NUMBER OF ITEMS IN MENU 

OUTPUT: X • NUMBER OF ITEM SELECTED 

USES: x, XOo X1o X2o X3 AND B 

10 00 X1•XIPRINT996 0o CHRS I30 )1 '[ MOVES INDICATOR UP, 'ICHRSI92)1' 
MOVES INDICATOR DOWN, 'ICHRS<31) 1'ENTER 'ICHRS I31 )1 ' TO SELECT' ! 

1010 PRINTiX1 r CHRSI113>11FORX2•0TD21B•INKEYSIIFB=''THENNEXTX21PR 
INTiX1rCHRSI91lllFORXZ•O T09 1B~INKEYt liFB• ''THENNEXTX21COT01010 
10 20 PRINT@X1r' 'IIX2=ASCIB>IIFX2•91THEN1030ELSEIFX2=10THEN1010E 
LSEIFX2=13THENPRINT9X1rCHRSI91>11X=IX1-X)/61+11RETURNELSE1010 
1030 X3•01X1=X1-611IFX1 <XTHENX1 =X+<X0-1) X641COT0 1050ELSE1050 
1010 X3=01X1=X1+611IFX1 =X+XOa61THENX1=X 
1050 PRINT9X1oCHRSI113lllFORX2=0TOSINEXTXZIPRINT9X1oCHRSI91lllFO 
RX2=0T0191NEXTX21IFX3 <2THENX3=X3+11COT01050ELSEX3•PEE K<11656)1PR 
INT9XIr' ' II I FX3•BTHENI030ELSEIFX3=16THEN1010ELSEI010 

Program Listing 2 

3 ALTERNATIVE INTERFACES 
FOR THE TRS-80 

Save by purchasing only those units 
that meet your needs. Want a Parallel 
Printer or RS-232-C Serial Port, choose 
the Comm-80. Plan to turn your TRS-80 

into a full timesharing terminal, 
choose the Chatterbox. Interested in a 
Disk Controller plus additional 
memory, choose the Disk-80. 

CHA TTERBOXN 

•300 baud originate modem 
•Centronics printer port 8-blt 
•RS-232-C port (50-19.2K baud) 
•connects to keyboard or I.E. 
•received data automatically 
routed to printer ports 

•Includes terminal software 
•only $279.95 complete 

ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM· 
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INLCUDE USER'S 
M~NU~l. POWER SUPPLY & ~UXILI~RY 
TR5-BUS CONNECTOR FOR FUTURE 
EXPANSION. 
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•di contra 
•hardware data separator 
•Includes 16K of RAM 
provision for additlonai16K 

•buffered TRS-BUS expansion 
connector 

•real-time clock 
•only $329.95 complete 

COMM·80 .~ 

•RS-232-C port (50-19.2K baud) 
software/hardware selectable 

•Centronics printer port 8-bit 
•connects to keyboard or I.E. 
•chain up to 16 units 
•use with I.E. for 2nd printer 
•includes terminal software 
•only $179.95 complete 

Ta artier Cltl 151&1374-1713 
or write: The MicroMini Inc. 

917 Midway 
Woodmere, NY 11598 
Dealer inquiries invited. 
liS 10 1\ tr.cSe"'"'' ot Tudr Corp 



with Graphic Display 

Here is a new program from Software Etc. . . that is 
invaluable to any businessman. SAFOR is a time se
ries analysis and forecasting program that will pro
duce presentation quality graphs on your o wn 
printer. SAFOR will handle up to ten years of monthly 
data, provide a comprehensive analysis of past pat
terns and make both long and short-range forecasts . 

SAFOR uses a classical time series decomposition 
model to provide both tabular and graphic presenta
tions of Original Data. 12 Month Forecasts, Business 
Cycle, Growth Cycle. Seasonal Pattern and 12 Month 
Moving Average. 

SAFOR can handle any type of data series measured 
on a monthly basis where no value is zero or less. 
This data may be in any unit of measure. however 

SAFOR does not adjust dollar figures for inflation . 
The trend is calculated in the same units as actual 
sales. while other factors are treated as multipliers or 
indexes. Because the irregular component is unpre
dictable, SAFOR ignores it. 

SAFOR is designed for ease of use, data entry is par
ticularly straightforward , every user action is 
prompted. The program features extensive editing, 
updating, data storage and error detection routines. 

SAFOR allows for varying levels of expertise in the 
techniques of analysis, beginner to expert. For the 
beginner, SAFOR contains standard default opera
tions to help prepare routine analysis and forecasts. 
For the expert, key assumptions in the program are 
readily modified without any programming. 

SAFOR will run on your TRS-80-Al Level II with an expansion interface. 32K of RAM memory, a disk drive, 
TRSDOS~ and optionally a 132 column printer. 

Each program comes complete with a two year set of demonstration data. Order yours now! A $200.00 value at 
this Introductory Price of only $79 95 

• Good through December 31. 1980 Only . 

.... 2 

Software Etc . .. 
1639 Chamberlain Drive, 
Carrollton, Texas 75007. 
Phone Orders: (214) 492-0515 

Demand a Demonstration from your local dealer, or write for a brochure of our complete line of fine software. 
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calling program to print the llat 
of options on the d !splay screen. 
Each muat be a single line. The 
second option must be on the 
line Immediately following the 
first, the third option on the line 
Immediately following the sec
ond and so on. There can be no 
blank or text lines mixed with 
the option list. 

Integer X 

The subroutines require the 
integer variable X as Input. X 
contains the location on the 
screen of where to print the lndl· 
cator for the first option. All fu
ture movements of the Indicator 
will be In multiples of 64 screen 
positions. 

The Indicator consists of two 
characters printed rapidly, one 
after another. The first Is a white 
square that consists of the up
per four graphic cells of a graph
ics character (ASCII code 143-a 
character size square). It is 
printed momentarily and Is over
printed by a right arrow. This Is 
repeated at the approximate 
rate of three per second to pro-

PALOMAR 
SOFTWARE 

duce the blinking Indicator. It 
appears aa pronounced right ar
row auperlmpoeed over a white 
square. 

The subroutines require that 
the Integer variable XO be Input. 
It contains the number of op
tions In the list and Is used to de-

termlne where the end Is. 
The subroutines cannot han· 

die more than 15 options to a 
list, because there are only 16 

20 OEFINT X 
30 OEFSTR 8 
99 'OEKO PROCRA"' 

101 CLS 
110 PRINTI22o 'KENU DEKO PROCRA"' 
120 At • CHRS<26>+CHRt<29>+CHRt<217> 
130 FOR X • 1 TO 5 
141 PRINTASI 'ITE" NUKBER'; XI 
151 NEXT X 
161 X • 151 
171 XO • 5 
181 GOSUB 1000 
198 PRINTI662o'YOU SELECTED ITE" 'I 
200 ON X GOTO 210• 230o 250, 270, 290 
210 PRINT '1' 
220 COTO 300 
230 PRINT '2' 
2'11 GOTO 300 
250 PRINT '3' 
260 GOTO 300 
271 PRINT '4' 
280 GOTO 300 
298 PRINT '5' 

'VARIABLES BECINNINC WITH X AS INTEGERS 
'VARIABLES BEGINNINC WITH 8 AS STRINGS 

'CLEAR SCREEN 
'PRINT HEADINC 
' St<IP TO 25TH POSITION OF NEXT LINE 
'00 LOOP FIVE TIKES 
'PRINT ITE" PLUS ITE" NUKBER 
'REPEAT TILL FIVE PRINTED 
'SET X TO TWO POSITIONS BEFORE FIRST ITE" 
'SET XO TO NUKBER OF ITEKS 
'CO GET AN ITEK FRO" THE "ENU 
'SET TO PRINT ITE" NUKBER SELECTED 
'GOTO CODE TO PROCESS SELECTION 
'CODE FOR FIRST ITE" 
'COTO TRY ACAIN CODE 
'CODE FOR SECOND ITE" 
' GOTO TRY ACAIN CODE 
'CODE FOR THIRD ITE" 
'GOTO TRY ACAIN CODE 
'CODE FOR FOURTH ITE" 
' COTO TRY AGAIN CODE 
'CODE FOR FIFTH ITE" 

300 PRINTI960oCHRtl30liSTRINGS<18o' 
RY AGAIN'; 

'> I 'PRESS 'ICHRS<31>1'ENTER' ICHRS<31>1' TOT 

310 8 • INI<EYS 
320 IF 8 • '' THEN 310 
330 PRINTI640o CHRS<30>I 
340 GOTO 100 

'LOOK FOR INPUT 
'IF NOTHING, TRY AGAIN 
' CLEAR ITE" "ESSAGE 
' GO DO DE"O AGAIN 

Program Listing 3 

Surplus TRS-80* 
RAM Memory Chips 

"HISPED" Tape operation. Save. verifv 
& load programs or array data man~ 
times faster than CSAVE or PRINT 11. 1~
c ludes hardcopy formal!in~. Not a hard
ware add on . $24 .95 

DUE TO CHANGES IN PRODUCT 
STRucruRE AMERICAN BUSINESS 
COMPUTERS IS OfFERING SEV
ERAL THOUSAND 200 NANOS£C
OND RAM MEMORY CHIPS AT 
Cl.OSE.Q\JT PRICES. 

$45 
(per 16K set) 

AMERICAN BUSINESS COMPUTERS 
GUARANTEES ALL MEMORY CHIPS 
TO BE BRAND NEW AND fREE 
fROM DEFECTS fOR 110 DAYS. 
PRICE (S 45) INC.LUDES I CHIPS. 
Q UANTITY DISCOUNT S AVAil> 
ABLE. "CODED I.EDGER" A lt>d~(·r for the 

small systems user. Monthly rt' ports. 1011 
user named rate){or ies. manv features nnr· 
rnally found in d isr syst e~s . R<'quirt>s 
"H ISPF.D" and h;mkopy printer. $ 14.95 

"TRANSFER LIST" Hardr npy print· 
out of all trans fers . GOT O . C.OSllR. 
ELSE. etc .. in your basir pm!(rilm are listed 
by callin){ Jim' 11 and called line 11. Transfer 
li st is a ~re<~t aid in ch<~ n){in){ or debU){){in){ 
hasir prowams. $7.95 

All Palomar Software prol(ram!l are 
d~iJ(ned for le\'el 11 16k or hiJ(her. 

Write fnr full s pec ifications ilnd sample 
printout s or send (r k nr mo) + $1.00 P/ H 
per tape. (Calif. residents add li% Sil les t<tx) 

PALOMAR 
SOFTWARE 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 

24Hour s:uo 
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AMERICAN BUSINESS COMPUTERS ..-111 

'TM TANDY CORP. 

118 S. MILL ST. - PRYOR, OK 74361 - 918-825-4844 

VISA/MC Order Line Only (except Mich.) 1100-253-4358 at. JOO 
FJNDISK·IITM ald-te a. a.n-ttc ciWa hldatna wtth adatw t .. tune ..... Model·l 120.00 

AUTOMATICALLY create INDEX of PfO!IfAms or data from all your disks. print disk LABELS. print 
alphebetiMd MASTERUST. do fast SEARCH. add DESCRIPTIONS. Also automatically: datect DATA or 
SYS dllks. PURGE disks and Index of old fila. and UPDATE from revtwd disks only. 
SOIAR·ITM crtllcal cablatto. for,....... .......... Model·l .30.00 .. ..... . Model·ll '45.00 

INPUT: any letilude. orientation. slope. roof owrhang. storag. type. building loss. Ol.ITPUT: solar angles. 
shading. time. heat fjltlin/ lou. percent so&.. fuel UM. Print report by hour. month . year in Pfetentation format . 

RIA·II c.....a-....a ElUte Ia I I&' AwPI,ala ..... . ... . . Model·l UO.OO ...... Model-11 '45.00 
Analylll for lniiCIIOr or homeownef Ullng Elwood method. INPUT: Project c0111. loan and tax data. cxpen-. clcpnciMion r .... OUTPUT: Cep rate/ value. mon~ payments. before/ after tax cash flows. return 

(IRRI. proftt/ fjltlin from sale over any time Mrla. 

DEPRECIATE-I ....... a bat of dafndaW. ..._ .. ........ Model-l U5.00 ..... Model·ll •10.00 
Trades long list ol ~items wllh v-vtng purchaM dates. depreciation rates. or per cent business use. 

lJpdMa any time. Print tax form. Used by many CPAs. 

SlBUCT-1 Gnplllc ...... of ....a/wooclb•• .... _. ._...,, . ... . ... . .. Model·l U5.00 
INPUT: span/ cantilever. uniform/ point loads. bum material. OUTPl1T: with screen graphic$ beam moment 

& shear d~ams. Print jOb report with d~am. SlraMS. and required beam sizes. 

Min 32K. On disk (Mod·l one drive order tape). Add Sl .OOpottage (Mich add 4% tax) VlSA/ MC 
..-ee DOCUMAN SOFTWARE lOX 317-A KALAMAZOO, MI4900S (616) ~5 



THIS YEAR 
CP/lios 

FOR THE TRS MODEL II 
IIASTEA TAX- Prolellioual tax preparation program. Prepares sched
ules A, B. C. D. E. F. G, R/RP. SE. TC, ES IWld forma 2106. 2119, 2210, 
34ee. 3903.2441,4825. •726. •n7. •972. 5695 IWld 6251. Printing can be 
on rHdily available. pre-orinted oontinuout forms. on ovetlayt. or on com
puter generated. IRS approved lorms. ~tains dient history files and is 
mteractive with CFWcb GENERAL LEDGER II (- below) . ... stii6/S30 
Annual Update Fee .... . ....... .. . . ... .. . . ............ . ... .. 1350 

GENERAL LEDGER 1-Designed for CPA's. 
SIOres complete 12 month deeailed histofy ot 
transactions. Generatn financial statements. 
depreciation. loan amortizations. journals. 
trial balances. statemenll ot changes in finan
dal posltion,Wld compilation leHers. Includes 
payroll system with automatic poeti~o gen-

~~~rin''. ll8.yr~l. ~~~~.'·. s.J~ 
Runs with widely acc.pted CP/M operating 
system 

Distributed by 

LHeboat Aaaoclatea 
1651 Third Ave .• New Yotl(, N.Y. 10028 

· boat Associates 

dARE 
SUPER
MARK!~' 

KISOSTS ia proud to announce EDAS, a aophiatic:ated Z-80 
Editor Aaa .. blar for the '80 Hodel I ' Modal Ill 

f[]fiS ***** JUST UlOit AT THESE FEATURES ****•l[]fiS 
, • All EDAS c.,...nda and aourca t ext aay be entered in 
either upper caae or lover ca1e providina •••• of operation 
aa a t ext editor. 

•• Direct aaa .. bly f roa a.-ory or diak by aeana of *C!T 
aa1eablar direc:tivaa entered into the text buffer. Thia 
providaa for a ayabol table buffer area of over thirty 
thouaand bytaa vith text buffer equal to your drive 
capacity ! 

• • Direct •••aably to disk or aaaory f or faatar debu&ain& 
operational Branch allows you to executa your proaraa, that 
baa bean asa .. blad to aaaory, and than raturn to EDAS. 

• • Source and object filaa interface directly with diak 
uaina TISDOS ( t a), VTOS (ta) , or other coapatibla ayataa. 

• • DOS "Syat•" c.,...nd functiona KILL, Oil, ~. and LIST 
ara available froa vithin tha anvironaant of !DAS. 

• • Tha Editor, vith reo-bar , aa1ntain.. e-nd ayntax 
identical to the BASIC editor . Global chana• allowa tha 
uaar to alter a a trina throughout a daaianated r anaa of 
linea vhila block aove r elocataa linea of taxt . 

• • Great a.ounta of ti.aa and effort vera upended to glva 
thia Editor Aaa .. blar tha abaoluta baat in eaae of 
~paration and functional efficiency. Opti.ai&a aaaaably 
proaraaina tiaa; uaa the Editor Aaaaablar daaianed with the 
proar-r in aind . EDAS b priced at $79 . 00 plua $3.00 
5611. A 72-page EDAS reference aanual b included. 

• 
MISOSYS - Dept K ,;221 

5904 Edaahill Drive 
Alexandria, Virginia 22303 

703-960-2998 
Daalar lnquiriao Invited 

MARK GORDON 
COMPUTERS 

,;270 

DIVISION OF MARK GORDON ASSOCIATES. INC. 
, ,0 . loa 71. Cha,.._._,., lolA 02121 

1117l .. H505 

SORT-80 
Produced exclusively for 
Mark Gordon Computers by SBSG 

TRs-ao· disk files may be sorted and merged 
using SORT-80, the general purpose, machine 
language, sort program. Written in assembly 
language for the Z-80 microprocessor, it can: 

-Sort files one disk in length 
-Sort Direct Access, Sequential Access and 

Basic Sequential Access files 
-Reblock and print records 
-Recontrol files from disk 
-Be executed from DOS 
-Be inserted in the job stream 
-Allow parameter specification 

• input/output f ile specification 
• input/output record size 
• lower/upper record limit 
• print contents of output file 
• input/output file key specifiers 

The minimum requirement is a 32K TAs-so· 
Level II computer with one disk drive or a sin
gle drive Model II computer. It will operate on 
35, 40 and 77 track drives, and has been tested 
on TRSDOS 2,1, 2.2, 2.3, NEWDOS 2.1, 3.0 and 
VTOS 3.0.1. It is compatible with most ma
chine language printer drivers. Sort time is 
fast: for example, a 32K file will sort In approxi
mately 40 seconds. $59. 

lnfoBoxis the easiest-to-use information man
ager available for the TAs-so·. It's ideal for 
keeping track of notes to yourself, phone num
bers, birthdays, inventories, bibliographies, 
computer programs, music tapes, and much 
more. This fast assembly language program 
lets you enter free-format data, variable length 
items and lets you look up items by specifying 
a string of characters or words that you want 
to find. You can also edit and delete items. 
Items entered Into lnfoBox can be written to 
and read from cassette and disk files. Ali or 
selected items can be printed on a parallel or 
serial printer. lnfoBox occupies 3K. Specify 
cassette or disk version. $29.95 

'TRS-80 is a Tandy Corp. Trademark 
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lines on the display screen, and 
the subroutine prints instruc
t ions on the last. 

When the subroutine returns 
control to the calling program, 
the number option selected is 
stored in the integer variable X. 
Also, the indicator at the option 
selected is replaced by a right 
arrow on the screen. 

In addition to the integer vari· 
ables X and XO, the subroutines 
use the integer variables X1, X2 
and X3, and the string variable 
B. Any information stored in 
these variables when the List 
Selection subroutine is called 
will be lost. The calling program 
should use them as temporary 
variables before and after call· 
ing the subroutine. 

Variables beginning with X 
should be defined as integers at 
the start of the program by using 
a DEFINT statement. Variables 
beginning with a B should be de
fined as strings using a DEFSTR 
statement. If you don't define it, 
the appropriate variable must be 
indicated with its name, includ
ing a declaration character. 

Testing, Testing 

Program Listing 31s a demon· 
stration to test the subroutines. 
Note the variable A$ in line 120 
of the demonstration. It con· 
tains three characters: a move 
cursor down character, a posl· 
lion cursor at the front of the 
line character, and a tab 25 char· 
acter. By printing this string, the 

would print, starting at the 25th 
position of the line, on the third, 
fourth and fifth lines of the dis
play screen: 

SORT 
MERGE 
QUIT 

You can experiment with mak· 
ing up your own control strings. 

·'The subroutines cannot handle 
more than 15 options to a list 

because there are only 16 lines 
on the display screen . . . (with) 

instructions on the last. ' ' 

cursor is set to the 25th position 
on the next line. A short list can 
then be printed with a single 
PRINT statement. For example, 
the statement: 

PRINT @64, AS; " SORT"; AS; 
··MERGE"; AS; " QUIT" 

There is another technique 
shown in line 300 of the demon· 
stration program. A CHR$(30); is 
printed as the first character of 
the message. This causes the 
line to be blanked before the 
text Is printed. If the new text is 
shorter than the information al· 
ready on the line, no residual 

text trom the original contents 
will be left. 

Line 200 of tne program is an 
ON X GOTO statement. This is 
also an efficient way of execut
ing the desired code for the op· 
lion selected. It uses the Integer 
variable X to provide the option 
selected. 

Two Benefits 

Besides having debugged 
code available, there are two 
benefits for the application pro
grammer when using these sub
routines. First, only a legal OP· 
tion can be selected-there is 
no need to use time and memory 
to test the input. Second, the 
user cannot destroy the display 
by entering too long a value 
(causing a line feed) or entering 
an illegal character. 

Making a selection this way is 
easy. Because there is a direct 
visual link to what is being se
lected-both the blinking indi· 
cator and the option description 
text are on the same display line 
-there is less opportunity to 
make the wrong choice. • 

...... 60 Cycle 
Sine Wave 

U.P.S. 
(UnlnterriiPCibe Power Supply) - ••••• 11t 1··--o t/1 II 0 

• • • • •. for those systems that 
need 60 cycle sine 
wave keeps computer &. 
disk systems on when 
the power goes out 

MAYDAY&0•2S 

MaydaY 
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• • • • • • rated for 150. 250 and 
600 watts continuous 
operation· 

•••••• provides up to 30 min· 
ute operation time for 
Model II TRS 80 with 4 
disk drives 

• Standard MAYDAYS available 
starting at $195.00 tor 150 Watt 

.... 151 

fi?un f!ll6MKUcl., .9nc. 
Box 210 New Durham. NH 03855 

(603) 859·7110 TWX 510·297-4444 



Poor 
Man's 
Floppy 

HIGH SPEED CASSETTE SYSTEM 

...IPC P<odUclo [ """ ·····-· 

Now the widely accla/m.d 
JPC c .... ue System /a na//able 
tor your TRs.-· computer. 
Th• price /a only [S90.00] 

TC-1 c-tte Systftll 
JPC Prodllds 
Alb~~q•erq•, NM 
Kit: l$901 
Auealbled: ISllOI 

by Cart A. Kolar 

I guess I don 't have to tell any TRS-80 owners 
how frustrating the cassette system that 

comes with the computer can be. Even with the 
factory mod that 's available, the annoyance of 
loading and checking proarams becomes just 
barely tolerable. 

If you're like me, a fter you've just plunked 
down a chunk of money for a Level II 16K rna· 
chine, "you ain't got nuttin left" for even one 
disk drive at 500 bucks apiece. So you suffer. 

A reasonable alternative is the Eutron 
Strill&Y Floppy (ESF). This will cost you about 
2SO bucks and totally eliminates your loading 
and saving problems, automatically and fast. 
I've had one of these for about six months and 
love it! 

But, if the price is still too steep, have I got a 
device for you! 

'I"M~ 

The February 1980 issue of Microcomputing 
had an ad that intrigued the hell out of me. It 
was a high-speed cassette system by JPC Prod
ucts acclaimed as a "poor man's Ooppy." It 
made all sons of seemingly ridiculous claims 
such as "loads five times faster," " stores SO,!XXl 
bytes on a l(}.rninute cassette," "less than one 
bad load in a million bytes with the volume con· 
trol anywhere between one and eiaht. " 

All this for a measly 1901 bucks? How could 
this be? A call to Albuquerque answered a few 
questions: Yes, it had its own power supply, 
and, it stored proarams five times faster be
cause it utilized higher density data. The com· 
puter outputs the information at a higher rate 
out of the rear keyboard connector. 

The ad had even claimed anyone could build 
it even if you have never soldered before. JPC 
would mak:e it work:, if you couldn't-for free. 
I was sold. I placed my order, and it arrived 
about two months later (parts shonage). 

I work in electronics, so I found the unit ex· 
ceptionally easy to build. It took about an 
hour. The manual issuperb. (That's better than 
great.) It was clear, concise and exact with no 

FOR TRS-80* 
(Reprint of June 1980 Review, 80 Microcomputing) 

ambiguities. lmponant pans placements are 
stressed (polarity markings on dectrolytics, 
bands on diodes, etc.). 

JPC was right I With these instructions, you 
couldn't go wrong. The board quality is excel· 
lent. It is double-sided and pans locations are 
clearly marked on the component side of the 
board. There are no jumper wires to install. 
JPC utilizes PC traces and plated-through 
holes for connections to traces on the other side 
of the board. 

Also, there are absolutely no adjustments or 
settings to bother with. 

The documentation is a sheaf of 8 Y1 x II pa
pers stapled together. It is written in the nicest 
format I've seen in a while. Each command 
and/ or subjects is covered on its own sheet in 
large type. All explanations are in easy to read 
English-not computerese. 

CollliiWtda ud FeatllleS 

SA VE"nae.-": Saves your BASIC pro
gram on cassette. 
LOAD: Reads the next BASIC program from 
the cassette. 
LOAD" flleaame": Searches for and loads the 
specified file from cassette. 
LOADT ud LOADT"rueu.e": Reads file 
from cassette, and compares contents to mem
ory. 
LOADN: Prints a list of all the programs on a 
cassette, until interrupted by the "break:" key. 
LOADN"rueu.e": Same as above except the 
tape will stop at the end of the program named. 
ULL: Removes the file manager proaram 
from memory so that the extra memory can be 
used by large proarams. 
ltSET: Allows the operator to rewind and posi
tion the tape on tape recorders that have these 
functions tied to the motor control jack:. 
RUN"~e": TC-8 searches for a specified 
'Proaram and runs it immediately. 
PUT"~": Same as SAVE "filename", 
except it is for use with system tapes. 
GET: Same as LOAD, except it is for use with 
system tapes. 
GET"nae.-": Same as LOAD " filename" , 
except it is for use with system tapes. 
GETI ud GETI"flea-": Same as LOAD? 
and LOAD?"ftlename", except it is for use 
with system tapes. 
GETN aad GETN" fileaame": Same as 

LOADN and LOADN"filenarne", except it is 
for use with system tapes. 
OPEN: Required before cassette input or out
put of a data file can be attempted . 
CLOSE: Required to end a cassette data file. 
PRINT I: Allows numerical or string data to be 
output to a cassette file. 
INPUT I: Allows numerical o r string data to be 
input from a cassette file . 

I haven't counted them, so I don't know 
about the "one load in a million bytes" claim, 
but my son, Anthony (age ll),loaded about 30 
of his programs from his Radio Shack format 
tape to a new TC-8 format tape. He's run them 
all and found no bad loads. 

Unlike the standard tape system, you can po
sition your tape anywhere before the program 
you want and not have to look for a blank spot 
between programs. The TC-8 patiently waits 
for the program you want and then stans load
ing without getting confused by the portion of 
the previous program you just fed it. 

Try that on your regular cassette system; 
you'll wear out the reset button. • 

ORDER NOW 

To order your TC-8 kit , send your check or 
money order for ($90.00] plus S3.SO postage 
and handling to JPC PRODUCTS CO. , 12021 
Paisano Ct., Albuquerque, NM 87112 (New 
Mexico residents add 4'7• sales tax). Credit card 
orders accepted by phone or mail. Personal 
checks will delay shipment. We will otherwise 
immediately ship you the TC-8 kit, the cabinet, 
the ribbon cable, the power adapter, an instruc
tion manual, and a cassette containing the 
software. 

Phone (505) 294-4623 
12021 Palsano Ct. 
Albuquerque, N.M. 87112 
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TUTORIAL 

Learn the secrets of self-modifying code. 

Smart Programs 

Daniel Lovy OM-Byte Codes 
2820 Willow Rd. Writing a BASIC program that 
Homewood, IL 60430 

can modify Itself means POKE-
ing BASIC statements Into the 
area of RAM that stores the pro-
grams. 

The Level II manual states 
that reserved words like GOTO 
and PRINT are stOred as one-
byte codes, but for some reason 
It never gets around to mention-
ing what those codes are, Since 

programs that can alter their they are stored in ROM, this In-
own codes have always formation cannot stay hidden 

conjured up images of comput- forever. Program Listing 1 
era that may learn to rule the brings them out. 
world, only to be foiled in the Each function has Its own 
end by their human creators. code. When the BASIC Interpret-

Unfortunately, when self- er comes across one of these 
modifying code is attempted on codes, it translates it Into the 
a microcomputer, especially In proper word. By POKEing the 
BASIC, the end result is usually proper codes Into memory, 
the machine being turned off, statements can be changed and 
then back on, to undo the dam- added to the program, by the 
age that was done. program Itself. 

11 &•128 
21 FOR S•S712 TO 6181 
31 I P PEEk(S)>128 THEN PRINT : PRINT kJ " "JCKR$(PE!k(S) -

121) Ji k•k+l : GOTO Sl 
41 PRINT CHR$(PEEk(S))J 
51 MUT S 
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Now, a suitable place must be mand CVI is because it is a disk 
found for the statement. One so- command and thus totally undi-
Iutton Is to have the program gestable by the Level II interpret-
search to find a key word In the er; more Importantly, it Is a com-
program text and to replace that mand that would never appear 
word with the desired one. Pro- In a Level II BASIC list ing. 
gram Listing 2 demonstrates 
this. Type the program, LIST It, One Appltc.tlon 

RUN it, then LIST it again. If all One possible application for a 
went well, the last line should self-modifying code Is in the 
read 60 PRINT. evaluation of an equation that 

has been entered and stored as 
Line 10 of the program sets up a string variable. (Those of you 

a loop that steps through the who have tried, know how dlffl-
program text. It begins at loca- cult a task that Is). 
tlon 17129, since that is the ad- For example, you have just 
dress In memory where BASIC written a program that can 
storage begins. The next line graph any function, but unfor-
looks into the memory location tunately it requires, as most do, 
and checks for 230, which Is the that the function be a program 
code for CVI (a false command). line. This poses no problem for 
If It finds It, 178 (the code for you, since it is easy enough to 
PRINT) Is POKEd Into that ad- change one line In the program. 
dress. However, If you wanted your 

The reason I chose the com- class or kid brother to use It they 

11 POR L0-17129 TO 21111 
21 I P P! !&(L0)•231 THEN 41 
31 NEXT LO 
41 POlE LO, l78 
Sl END 
61 CVI 

Program Listing 2. 



would also have to change the 
program. Ideally, the program 
should Input the function as a 
string, then evaluate lt. 

Program Listing 3 prints Y = 
on the screen, then Inputs the 
other half of the equation and 
stores It as a string variable. It 
turns the equation Into a pro· 
gram statement, executes It , 
and prints the value for Y. It 
could just as easily call a sub
routine that will graph the equa· 
tlon. 

It Is very Important when typ· 
lng the program that line 130 
contain CVI twice and Is fol· 
lowed by several blanks. (The •s 
In the l isting Indicate those 
blanks.) If they are not there, the 
next line or several lines will be 
destroyed. This type of program
ming is a bit more dangerous 
than usual. 

As before, the program steps 
through the memory looking for 
CVI. This time however, it 
checks for two in a row since 
line number 230 could be mis· 
taken for the code for CVI. Line 
70 puts the Y = in place of the 

two CVIs. Lines 80-100 put the 
equation, stored in ES, Into the 
program character by character. 

The next line places :REM at 
the end of the equation, so any
thing on the rest of the line will 
be Ignored. Since the operators 
( + , -, •, I, t) have their own 
codes as well, lines 120-150 
scan through the newly im· 
planted line to f ind them. Con· 
trol is then transferred to lines 
170-220, which act as a mini-In· 
terpreter, converting the ASCII 
values of the operators to the 
proper codes using the data at 
the end of the program. 

The program then executes 
the created line and prints the 
value for Y. Line 260 puts the 
CVIs back so the program can 
be broken and then RUN again. 

If you 're skeptical as to 
whether or not the program Is 
changing, then type 255 LIST. 
Make sure when you remove this 
line that the two CVIs are back 
In line 230. 

The program Is able to handle 
any equation, Including those 
with variables. It Is not able to 

A completely refurbished 
IBM Selectric Terminal with 
built-in ASCD Interface. 
*FOR YOUR TRS.80 WITH OR WITHOUT 
EXPANSION INTERFACE. 

Featuresz 

• 300Baud 
• 14.9 characters per second 

printout 
• Reliable heavy duty Selectric 

mechanism 
• RS-232C Interface 
• Documentation included 
• 60 day warranty-parts and 

labor 
• Hi$ qualliy Selectric printing 

Ofi-line use as typewriter 
• Optional tractor feed available 
• 15 inch carriage width 

Also works witb Eu· 
tron's Striaty ftoppy, 
for fast loadlna of pro
.,...... (Has RSlJl buUt 
ln stringy) 

HOW'IU ORDER 
DATA-TRANS 1000 
1. We accept Visa, Master 
Charge. Make cashiers checks or 
persoDal check payable to: 

DATA-TRANS 
2. All orders are shipped 
EO.B. Sanjose, CA 
3. Deliveries are inunediate 

AT 

69 .9S [PC IOAIO & ] 
USEI MANUAL 

• Sfi1ALIS232C 20 "'A I 0 
• FLOPPY CONTIOLLU 
• 32K IYTU MEMOU 
• PAIALLH PIINTU POll 
• DUAL CASSETTE PO IT 
• lfAl· TIMf CLOCK 
• SCIUlli PIINTU IUS 
• ONIOAIO I'OWU SUPPLY 
• SOFTWAIE COMPATIBLE 
• SO LOU MASK, SILK SCIUN 

LNW 
RESEARCH ..- 53 

Desk and table top modeta also available. 

For orders and infOrmation 

DATA-TRANS 
2154 O~le St. ..-m 

UnitE 
Sanjose, CA 95131 
Phone: (408) 263·9246 
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tackle equations with functions puts. 
such as sine or cosine, since 
those must be stored according 
to their proper codes. 

This technique requires some 
furious POKEing and PEEKing 
but It allows a wide range of in-

11 CLS:DEFINT L,Z:CLEAR 211 
21 FOR L0-17129 TO 32111 

A note of caution about allow
ing the TRs-80 to program it self: 
If your '80 appears to be growing 
more powerful each day, make 
sure there Is a clear path to the 
power cord.• 

31 IF PEEK (L0)•231 AND PEEK(LO+l ) •231 THEN 61 
41 NEXT LO 
51 PRINT"CVI NEVER FOUND":STOP 
61 PRINT"Y•":INPUT E$ 
71 POKE L0,89:POKE L0+1,213 
81 FOR Z•1 TO LEN(!$) 
91 POKE (L0+2+Z-1),ASC(MID$(E$,Z,1)) 
111 NEXT Z 
111 POKE L0+3+LEN(E$),147:POKE L0+2+LEN(E$) , 58 
121 FOR Z•l TO LEN (E$)+2 
131 IF PEEK(LO+Z) > 41 AND PEEK(LO+Z ) < 48 THEN 171 
141 IF PEEK(LO+Z)•9l THEN POKE LO+Z,219 
151 NEXT Z 
161 COTO 231 
171 IF PEEK(LO+Z ) •46 THEN 151 
181 FOR ZS• l TO PEEK(LO+Z)-41 
191 READ VA:NEXT ZS 
211 POKE LO+Z,VA 
211 RESTORE 
221 COTO lSI 
231 CVICVI •••••• 

2U PR INT Y 
251 PRINT:PRINT 
261 POKE L0,231:POKE L0+1,231 
271 COT061 
281 DATA 217,215,251,216,251,218 

Program Listing 3. 

111111111 1111111111 11111111 40% OFFII 

OOR MOlE I 

BRAND NEW TOP QUAliTl EXACT REPLACEMENT RIBBONS 
FOR All OF THE'DOT MATRIX lRS-80; & CENTRONICS PRINTERS: 

TR$-80 LINE PRINTER II 18.915-+Tu (3 I'IIICIC) 

TR8-80 LINE PRINTER Ill 21 .915-+Tu (IN CART.) 12.95 '11!11 III .. ON 

TR8-80 TRACTOR FEED 18.95+Tu (:I I'ACI() 11 .95 '11!11 3 P'ACK 

CENTRONICS MODS 700-704 18.95+Tu (3 I'IIICIC) 11 .95 1'111 3 P'ACK 

CENTRONICS •730 18.95+Tu (3 PACK) 11 .95 '11!11 3 P'ACK 

CfNTRONICS •737 18.95+Tu (3 I'ACI() 11 . 95 1'111 3 P'ACK 

CENTRONICS •779 18.95+Tu (3 P'ACK) 11 .9~ 1'111 3 PACK 

f-M"fl,ifMUM. · ·oR·oeR: ·s2o".CNI -··shiPsifii - c~a-ries ·or ·ia.ies:··-·· ··: 
: PLEASE SEND ME: __ C·700, 3 IIIION PACKS & __ J·3 IIIIONS. : 
' I WILl USE THESE IIIIONS ON A PRINTER. 

S ENCLOSED --- SEND C.O.D. ( ) 
Narn•·---------------------------------------------

: Address'--------------------1 

t .. ~.~~~ .. ~.t.~~~~-~~~~~~- -~~:·.~-~~~~-~~-~~'-"!' .. JQL33H999.j 
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s.nd order blank below & 
PAYMENT(Min.$20) TO: 

,.....,, ANCIE LABORATORIES 
1202·1201 11A1. nMOIIE IOUlfVAIIO 

COLLEGE P'AIIK. MD 20740 
(301) 345-8000 

• TANOV CORP T.M 



I. 

TEACH YOUR 
CHILDREN 

counting pennies, nickels, dimes and 
quanen. 

2. Shopping Trip-Buy goods in various 
stores; count out the payments and earn 
"purple stamps" for a right answer. Three 
speed levels. 

3. Check-Out-Run your own checkout 
counter. Learn and practice how to make 
chanae. 

Learning to count money by Malcolm Nygren 
features superior graphics and is available for 
TRS-80 Model 1- Level 11- 16K on cassette 
only. Shipped postpaid by first<lass mail 
S2l.SO 

S$.95 E«/1-Two For J//.00 
ALPHA-Alphabet rec<~~nition for 

pe-sc:hookrs 
SIGMA-Addition problems for 

Gr.OO 1-3 
SIGMA-EX-Addition problems for 

-the younaer or slower 
learnc.r 

SPLL-Spellina practice for 
Grades 2_. 

Available on cas.ctteonly. S5.95 each . Two for Sll. 
All for for S20.00. ...-104 

- ... syoe-~~oc. 
17Sc-etU.. 

Nkkawllle, N.Y. 11101 

BillCosbv 
says: ; 
"When you 
learn CPR, 

' youre 
feadyto 
save lives
anywhere:' 

+American 
Red Cross 

e COTTAGE e 
SOFTWARE 

FOR T~TM Mlcnl ComputefS 

PACKER: Autornatocally edits all or part ol your 
Basic program to ease editing, run raster, Of save 
memofy. Has 5 sections: UNPACK- unpacks multo· 
pie stltement lines Into single statements rnainta.ln
lng program logic; Inserts spaces and renumbers 
lines for easier editing. SHORT- shortens your pro
gram by editing out all REM statements, un
necessary words and spaces. PACK - executes UN· 
PACK and SHORT. then packs lines into multiple 
statement lines ; mai ntai ns proqram logic . 
RENUM- renumbers P.rogram lines oncludlng all 
GOTO's. etc. You specofy increment. MOVE- moves 
any line or block ol lines to any new location in the 
program and renumbers lines. Written in machme 
language; supplied on tape In 3 versions for 16K, 
32K, & 48K. For Level II or Disk Basic 121.15 
DISASSEMBLER.: Read, write. and copy system 
tapes. Display and modify memory contents. 
Disassemble ROM, DOS. end system tapes Into Z-80 
mnemonics. Search for strings In memory. Much 
morel I Includes 32 pages of documentation and In· 
formation. 
For 16K level II $11.15 
SYSTEM TAPE DUPLICATOR: Copy your system for
mat tapes. Includes verity routine. 
For any Level II $14.15 
CHESDISK: Translers your copy ol Mlcrochess to 
disk for quick and easy access. 
For any l _evelll Disk system $1.15 
CASSETTE LAIEL MAKER: A mini-word processor 
10 print cassette labels on a hne printer. Includes 
manual and 50 peal-and-stick labels on tractor leed 
paper. 
For 16K Level II and printer $15.15 
INSTRUCTION MANUALS lor any Collage Soltware 
original programs available lor 20% of program list 
proce. Relundable when program purchased. 
TRS-aer repairs and modifications. Call or wnte lor 
Info. MANY MORE Items available. Call or write lor 
catalog. DEALER Inquiries inviled. 
Kansas residents add 3% sales lax. Foreign orders 
In US Currency only. 
Call our 24·1\our phone: 316~1 1 or write 

"T~ Is a ............. tr8demeft ol TANDY CORP." 

COTTAGE~nnNARl • . 
614 N. Harding ...-233 • 

Wlchlla, KS 67208 

Ill STQP I II 
OUT OF MEMORY ERRORS 

wtth 

VARKEEP 
-A-

M£41QR Y MANAGEMENT UTILITY 

• Cheln prog,_ without loelng werllblft 
• Chenge the amount of etrtng ~ 
without loelng wllrlllbln 

• Aedlmenllon lrTIYI 
• Aec:..,m memory from werllblft no 
longer needed. 
• Protect veriablft from deletion when 
ruklng program change~ 

I FOUR POWE~~L COMMANDS 
TO YOUR BASIC 

LEVEL II OR DOS 
116.95 dislrelle ...........•.. . ta~ 114.95 

• 517/415.()344 517/ ... 7-3358 • 
COD/ MC/VISA 

MCIYIIA CNIID . ... ADDITIONAl. CHAIIQa 
To orrkr your topy. C<Jll or Smd nam<, addrou 
arui 116.95 for dult 01 114.95 for tape. plw 
. 75< sArppr~ to: ...- 138 

THE ALTERNATE SOURCE 
~ 1101 ADA STREET 
~ LANSING, Ml41t10 

wHb your ,.RS 
Ewryone is f<:eling the bite of inOation 
but >e>me THS-80 owners have found a 
way to ea.w the pain. Some arc making a 
fe w hundro..od ext ra dollars and a few arc 
making thousands of dollar~ in thei r spa re 
time. Our booklet "' Money Making Ideas 
for the TRS-80"' h a colk'Ction of these 
muncy making methods. a long with pro
gram 'our~"t.'S. program hints. getting 
startt:d 'll~cstion.~ and pit -falls to avoid. 

Send $9.95 to: 

J&R Electronics 
P. 0. Box 492 ...-m 

Crystal City, MO 63019 
• fR$-10 1$ 1 11~ ot 1"- RIOo$1'\Kk Ol"l t iOft ot TMIO"f' COipor,tl()rl 

TRS-80 
Model Ill 
849:1082 
Modell 
685:1058 

Pocket 
Computer 

19goo 
4% Extra on ShlpplnQ 

16K MEMORY 
4500 

Post Road Shopping Plaza 

Marlboro, Ma 01752 

(&1n 481·1027 
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UTILITY 

If your object code crucifies your BASIC program . .. 

Resurrect It! 

Thomu L. Qulndry 
TLQ Enterprises 
6237 Windward Drive 
Burke, VA 22015 

Have you ever lost your BA
SIC program through an er

ror In BASIC or object code pro
gramming? Sometimes an error 
can crash your program, and, 
unless painstaking resurrection 
efforts are undertaken, all is 
lost. 

Actually only a few bytes of 
the program are lost. The rest of 
the program still resides In 
memory, but without the proper
ly set key memory locations, It Is 
hard to make It mean anything. 

Initialized Memory 

When your computer Is first 
turned on, or you enter SYSTEM 
(1G), a series of pointers are set 
and some values are placed in 
the usable program memory 
area at locations 42E9, 42EA, 
and 4330 through 434B (17129, 
17130, and 17200 through 17227 
In decimal). 

Most BASIC programs, how
ever, Include code In these loca
tions, and If Initialization occurs 
when a BASIC program Is resi
dent, these 30 bytes of memory 
are destroyed Including the 
Start of BASIC Pointer, 40A4 
and 40A5, and the End of BASIC 

Pointer, 40F9 and 40FA. The two 
bytes at 42E9 and 42EA, which 
can also be lost when the com
mand NEW Is entered, comprise 
a pointer to the second line of 
your BASIC program. 

On Initialization bytes 40A4 
and 40A5 point to the 42E9 
which is the normal Start of BA
SIC Program. Sometimes, while 
doing other computer tricks, a 
programmer intent ionally 
POKEs different values Into 
40A4 and 40A5 so that the BA
SIC program starts at a different 
memory location. Locations 
42E9 and 42EA In these cases 
contain zeros at start up which 
tell the computer that no pro
gram is In memory, and the 
pointer at 40F9 and 40FA Is set 
lo value 42EB, two bytes after 
42E9. 

To resurrect your "lost" pro
gram, then, you must correct the 
values at these ~ byte loca
tions: the two two-byte pointers 
and the 30 bytes In the BASIC 
program memory area. Addition· 
ally, if you have changed the 
Start of BASIC Pointer, you 
must also replace the two bytes 
starting at the new address. Of 
course, In order to replace them 
you must know what these 
bytes are. One option Is to save 
their values at another place In 
memory. These values have to 
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be continually updated for every 
change In BASIC, and It can be 
quite tedious, If done manually. 
The locations that need to be 
stored are given in Table 1. 

Never fear, there are ways to 
save the byte values at these lo
cations automatically. My ma
chine language program (Pro
gram Listing 1) performs th is op
eration as long as certain condi
tions are met. The key to this 
program is a " patch" through 
the keyboard driver routine la
beled PATCH in Listing 1. 

Whenever the computer looks 
for an Input from the keyboard, It 
passes through a routine which 
looks to locations 4016 and 4017 
for an address to continue to. 
On initialization, the address at 

HEX DECIMAl 

this location Is 03E3, the key
board driver routine. We can in· 
terrupt the computer at this 
point and enter our own address 
at 4016 and 4017 to branch to 
our time-sharing rout ine and 
save the needed information be
fore returning to 03E3. Then, 
every time the computer looks 
for a keystroke, unt il there Is a 
program crash, the values of our 
36 c rucial bytes are cont inually 
refreshed into the memory sav
Ing locat ions. 

Operation 

First the routine checks for a 
BASIC program. It does this by 
checking to see where the End 
of BASIC Pointer Is with respect 
to the Start of BASIC Pointer. If 

40A4 1&;48 Start of BASIC 
40A5 1e649 Point..-

..af'Q 111633 End of BASIC 
40FA 1e634 Point..-

42E9 1712Q O..troyed memo<y (No<mally coincldn with 
42EA 17130 nnnn- - te•t -1 

nnnn Next Une Pointer 
nnnn et etart of BASIC 

4330 17200 Destroyed memory 
thru 

4348 17227 

Table 1. Bytes to be Restored after a System Crash. 



no program Is present, the End 
of BASIC Pointer address will be 
two bytes greater than the Start 
of BASIC Pointer. When this 
condition exists, the 36 byte val· 
ues in higher memory are not 
changed. 

Enter the RESTOR program 
with SYSTEM(/). The protected 
memory of your computer must 
be set to at least 32625 before 
the program is enabled and re
set after every system crash. 

When a system crash occurs, 
set MEMORY SIZE, enter SYS. 
TEM and then (132625). The RE· 
STOR subroutine (same name 
as program) then performs a 
block move of your " lost" bytes 
back to their proper locations 
and your BASIC program has 
been saved. The RESTOR pro
gram is then re-enabled. 

The same procedure is used 
to restore your program when 
the NEW command has been in· 
advertently entered except that 
MEMORY SIZE is already set. If, 
after entering the NEW com· 
mand, you wish to write a new 
program and not save the old 
one, simply enter the new pro
gram and its values will now be 
continually refreshed into the 
memory saving locations. This 
occurs because of our CHECK 
subroutine and because NEW 
does not disable the RESTOR 
program. 

This routine works as long as 
your system crash does not lock 
up the computer, destroy other 
BASIC memory or the RESTOR 
memory locations. Even if some 
of the RESTOR memory loca· 
tlons are destroyed, you may be 
able to enter the RESTOR pro-

w 
~ .._ 
~ 
\1 

"' ~ :I 

11111 , •••••••••••••••••••••••••••••••••••••••••• 
11112 1• RESTORES BASIC PROGaAK APTER • 
11113 1• SYSTEII CRASH OR 'N!W' COIIIIAND 
11114 I. 
11115 1• SAVE MEMORY Sill OF 32625 
11116 1• (/ 32625) TO RESTORE BASIC • 
11117 , ••••••• ••••••••••••••••••••••••••••••••••• 

7F71 IIIII ORG 32625 
7F71 21DB7F 11119 RESTOR LD HL,BUFFER+1 1R18TOH! PROGaAK ROUTINE 
7F74 ID5BF97F 11111 LD DE,(BUFFIR+l1 ) 
7F71 ID53A441 11111 LD (41A4H),DE 1 RESTOR! POINTIR 
7F7C 111211 11112 LD BC,2 

I 7F7P EDBI 11113 LDIR 
7F81 21DD7F 11114 LD 
7F84 113143 11115 LD 
7F87 111CII 11116 LD 
7F8A EDBI 11117 LDIR 
7PIC 2AP87F 11118 LD 
7F8F 22F941 11119 LD 
7F92 2APD7F 11121 LD 
7F95 22E942 11121 LD 
7F98 21A17F 11122 PATCH LD 
7F9B 221641 11123 LD 
7F9E C3CCI6 11124 JP 
7FA1 3AP941 11125 CHICK LD 
7FA4 2AA441 11126 LD 
7FA7 23 11127 INC 
7FA8 23 11128 INC 
7FA9 ID 11129 CP 
7FAA 2116 11131 JR 
7FAC 3APA41 11131 LD 
7FAP 8C 11132 CP 
7PBI 2825 11133 JR 
7PB2 111211 11134 BLKMOV LD 
7FB5 2AA441 11135 LD 
7PB8 22F97F 11136 LD 
7FBB 11DB7F 11137 LD 
7FB! !DBI 11138 LDIR 
7FCI 213143 11139 LD 
7FC3 11DD7F 11141 LD 
7FC6 111CII 11141 LD 
7FC9 BDBI 11142 LDIR 
7FCB 2APUI 11143 LD 
7PCI 2 2FB7F 11144 LD 
7PD1 2A!942 11145 LD 
7FD4 22FD7F 11146 LD 
7FD7 C3E313 11147 BACK JP 
7FDA II 11148 BUFFER MOP 
7P98 11149 END 
IIIII TOTAL ERROR& 

I 

HL,BUPP!R+l 
D£ ,17211 ' 
BC , 28 

HL , (BUFFER+ 33) 
(41F9H),BL 
HL, (BUPF!R+35) 
(42!98) ,BL 
HL , CHECK 
(4116H) ,HL 
16CCH 
A, ( 41F9H) 
HL , (41A48) 
HL 
BL 
L 
IU,BLKNOV 
A, (41FAH) 
H 
I,BACK 
BC,2 
HL , (41A4H) 
(BUPFIR+ll) ,HL 
DI, BUFP!R+1 

HL,l7211 
DE,BUPF£R+3 
BC , 28 

1 P!RFORII BLOCK NOVE 

1P!RPORII BLOCK NOV! 

1RISTORE POINTER 

1INITIALII! K!YBD PATCH 

1R!TUall TO BASIC 
1ADDRESS POINTER, NEXT BASIC LIM! NUKB!R 
1ADDRESS POINTIR, START OF BASIC PROGIAII 

1CB!CK FOR START UP ADDR. 

1 IF START UP ADDR. RITUal 
1BLOCK NOVE FIRST 2 BYTES 
1ADDRESS POINTER, START OF BA&IC PROGRAM 

1 STORE POIIITER 

1 PERPORII BLOCK NOVE 
1 START OF DESTROYED NINORY 

1P!RFORII BLOCK NOVE 

1STORE BASIC PROGRAN POINTER 
1M0RilAL START OF BASIC 

HL, (41F9B) 
(BUFF!R+33),HL 
HL, (42!98) 
(8UFP!R+35) ,HL 
13!38 1R!TURR TO I!YBOARD DRIVER SUBROUTINE 

1SIT UP POIIITIR FOI IOPFER ARIA 
PATCH 1 INITIALIIE l!YBOARD PATCH 

Program Listing 1. RESTOR Program. 

gram again. This time, Instead 
of entering (1), enter (/32625). The 
RESTOR subroutine automat!· 
cally enables the program after 
returning the lost data. 

I do have one word of caution. 
Since this program works 
through a patch to the keyboard 
routine, if you enter any program 
that overwrites any portion of 
RESTOR, you must first enter 
SYSTEM then (/0) to Initialize the 

computer. This removes the 
patch from the keyboard driver. 
Of course, your BASIC program 
will then be lost. If this Is not 
done, the keyboard driver rou· 
tine will be directed to ambigu· 
ous memory locations and have 
no way to return to keyboard 
control. This locks up the com· 
puler. 

If you really feel it Is neces· 
sary to save your BASIC pro-

gram from this untimely demise, 
you can either CSAVE It first or 
keep it by first POKEing Os in the 
patch subroutine, initializing, 
and then entering SYSTEM 
(/32625). Don't try POKEing the 
address at 4016 and 4017, as 
this will lock up the computer in 
the process. 

A cassette tape of this pro
gram is available from the 
author.• 

32K·EXPANSION INTERFACES 
IPfCW. OFFIJIINO. 

Due to a ~ apeclat purchaM, 
American Buel,_. Computers Is 
able to offer a llmltad number of 
Radio Shack • Expansion Inter· 

fac:ea at tha loweat pnc:. - · 

For COD service add 5%. 

For TRS.SO* Model1 

39995 

American Business Computers 
gu.rant- Expansion lnterlac:ea 
to be Brand New-still In original 
box" with O<iglnal Cloc:ulf*!t• 
tlon and In perfect WO<klng cond~ 
tlon. 

•TM Tandy Corp. 

"' T.M. 

~ m\crocomputing 

AMERICAN BUSINESS COMPUTERS 
118 SOUTH MILL ST. 
PRYOR, OKLA. 74361 

918-825-4844 
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SOFIWARE 

Keep your HIMEM routines from fighting. 

DOS Machine Code 
Loading Technique 

Tim Turner 
W. 2225 Houston 
Spokane, WA 99208 

Most TRS-80 users need a 
printer but their high price 

presents an obstacle to some. 
The Introduction of the Heathkit 
H14 brings high quality, reliable 
print within the range of many 
potential users. 

Since the H14 uses an RS-232 
port, and standard TRSDOS 
uses the parallel port, a replace
ment driver routine must be writ
ten. 

Radio Shack supplies a sam
ple driver In the RS-232 docu
mentation which works with the 
H14 at low speeds, but falls 
miserably at high baud rates. 
Despite what the manual says 
the handshaking latch Is not 
tested for " printer busy." This 
may be cured by adding the 
three Instructions shown in List
Ing 1. 

New Lo.dlng Technique 

The Inconvenience of lo.dlng 
such a routine and the occasion
al need to load other drivers and 
routines In high storage, led me 
to develop the following routine 
and general purpose loading 
technique. 

The prologue code Investi
gates the TRSDOS high storage 

address to avoid the last 64 
bytes of memory. The high ad
dress Is then backed up enough 
to hold the resident code (lines 
190-340). This protects the code 
from BASIC. 

The starting address and relo
cation factor are determined 

11181' 
IIE8 

IIE9 

IlEA 

88EB 

4849 
41120 
4125 

7891 31 71AB 

78113 2A 4849 
7886 7D 
7887 FE FF 
71189 21 13 
7888 7C 
7B8C FE FF 
718E 28 88 
7118 FE BF 
7812 28 114 
7114 FE 7F 
7816 21 16 
71ll8 Ill 8848 
71llB CD 718A 
781E 81 181A 
7021 CD 71l8A 
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00510 JR Z,STATIN ;LOOP IF NOT 
00513 BUSY IN A.(RESURn ;READ MOOEM STATUS 

;TEST OSR FOR HI 
;LOOP IF BUSY 

00514 BIT &.A 
00515 JR Z. BUSY 
00520 lO A.C ;LOAD A WICHAR 

Program Listing 1. Fix Printer Busy Test 

18811 ASEG 
18821 RESU EOU IE8H f OUT•RESET UART 
88838 IN•READ CTL BTS 
88148 SWIT EOU IE9H OUT-LOAD BRG 
11151 IN•READ SWTCHS 
18161 CNTR EQU lEAH OUT-LD UART CTL 
88871 1 IN•READ UART ST 
881811 DTAR EQU IIEBH 1 OUT•LD HOLD REG 
118891 IN•READ DATA 
11181 STRG EQU 4849H 1 END STRGE 
81118 TRSD EQU 412DH 1 TRSOOS ENTRY 
181211 DVCB EQU 4125H f PRT CTL BLK 
1111311 ORG 71111H ; PAST TRSDOS 
181411 f THIS PART OF CODE PERFORMS 
111511 1 INITIALIZATION, IS NOT RESIDENT. 
11168 BGN: LO SP, STK 1 STACK 
118171 MUST FIRST ADJUST TRSDOS 
11181 END OF STORAGE POINTER 
181911 LO HL , (STRG) 1 END OF STRG 
111211 LD A, L f LOW PART 
111211 CP IFFH ; END OF STRG 
11221 JR NZ,Bll 1 GO SUB 
88238 LO A,H HI DIGIT 
88248 CP IIFFH 1 FIRST TIME 48K 
11251 JR Z, Blll YES, GO 
88261 CP IBFH FIRST TIME 32K 
88271 JR Z,B11 YES, GO 
88281 CP 17FH ; FIRST TIME 16K 
11112911 JR NZ,Bll ; GO SUB 
1831JB Blll: LD BC,41H ; 64 BYTES 
88318 CALL DSU ; GO SUBTRACT 
88328 Bll : LD BC, LTH ; LTH OF CODE 
11113311 CALL DSU GO SUBTRACT 

Progrem conrin<JH 



7124 

7127 
7828 
7128 
712E 
712F 

7831 
7134 
7137 
713A 
783D 
783E 
713F 
7142 
7143 
7144 
7145 
7146 
7847 
7148 
7149 
714A 
714D 
784E 
714F 
7158 
7152 
7154 
7156 

7156 
785A 
7858 
715E 
7861 

71i163 
7865 
7867 
71i169 
7868 
786D 
786F 
7171 
7874 
7876 
7877 
7878 
7879 

7878 
717E 
717F 
7182 
7184 

71i187 

788A 
7888 
788C 
788D 
718E 
718F 
7191 

7191 
7892 
7193 
7194 
7195 
7196 
7897 
7898 

71!99 
7899 
7098 

22 4149 

23 
11 71AB 
CD 718A 
44 
4D 

DD 21 7199 
DD 6E II 
DD 66 11 
22 719F 
7D 
B4 
CA 7856 
SE 
23 
56 
62 
68 
lil9 
54 
so 
2A 719F 
73 
23 
72 
DO 23 
DD 23 
18 DE 

ED SB 4849 
13 
21 71AB 
81 IIIlA 
ED Bl 

03 E8 
DB E9 
E6 F8 
F6 84 
03 EA 
DB E9 
E6 17 
21 7191 
16 II 
4F 
19 
7E 
03 E9 

2A 4149 
23 
22 4126 
3E 12 
32 4125 

C3 4120 

7D 
91 
6F 
7C 
98 
67 
C9 

22 
44 
55 
66 
77 
AA 
cc 
EE 

78BI 
7087 

11341 
11351 
11361 
11371 
11381 
11391 
11411 
11411 
11421 
11431 
11441 
11451 
11461 
11471 
11481 
11491 
11511 
11511 
11521 
11531 
11541 
18551 
11561 
11571 
81581 
11591 
18611 
11611 
11621 
11631 
11641 
11651 
11661 
11671 
11681 
11691 
11711 
111711 
llil7 21il 
llil7 31 
11741 
11751 
88768 
11771 
81788 
11791 
18811 
81811 
11821 
11831 
11841 
11858 
11861 
11871 
11881 
11898 
11911 
11911 
81928 
11931 
11948 
11958 
11968 
88978 
11988 
11991 
11118 
11818 
11128 
81838 
81848 
81858 
81868 
81871 
81888 
81891 
81118 
11118 
11121 
11138 
81148 

LD (STRG),HL 1 NEW HI STRG 
1 MUST FIND RELO FACTOR 

INC HL 1 POINT TO SUB AREA 
LD BC,COD 1 WHRE CODE IS 
CALL DSU 1 RELO FACTOR 
LD B, H 1 SAVE RELO 
LD C,L 1 IN BC 

1 RELOCATE NEEDED ADDRESSES 
LD IX,RTB 1 RELO TBL 

841: LD L,(IX) 1 GET LOW 
LD H,(IX+1) 1 HI BYTE 
LD (WRI),HL 1 SV TBL N'l'RY 
LD A,L SEE IF AT 
OR H END TABLE 
JP Z,B45 YES, BR 
LD E, (BL) ADR TO 
INC HL BE 
LD O, (BL) RELOC'TD 
LD H,D MOVE TO 
LD L,E CALC REGS 
ADD HL,BC RELOCATE 
LD D,H OUT OF 
LD E,L 1 CALC REGS 
LD HL, (WRit) 1 TBL ENT ADR 
LD (HL),EI SAVE THE 
INC HL 1 MODIFIED 
LD (HL) ,0 1 ADDRESS. 
INC IX 1 POINT TO 
INC IX 1 NEXT ENTRY 
JR B41 1 LOOP TIL END 

B45 EOU $ 
1 MOVE RES CODE TO HI CORE 

LD DE,(STRG) 1 HI STORE 
INC DE I +1 • D&ST . 
LD HL,COD 1 WHERE IT IS 
LD BC, LTH 1 LTH OF CODE 
LDIR 1 MOVE TO HI STORAGE 

1 INIT RS-232 INTERFACE 
OUT (RESU) ,A 1 RESET UART 
IN A, (SWIT) 1 READ SWTCH 
AND IF8H : OFF LOW 3 
OR 148 1 PIX LATCH 
OUT (CN'l'R) ,A 1 UART CTL 
IN A, (SWIT) 1 READ SWTCH 
AND 878 1 OFF TOP 5 
LD HL,TAB 1 BAUD TABL 
LD B,IIH 1 CLEAR 
LD C,A 1 OFFSET 
ADD HL,BC 1 ADD OFFSET 
LD A, (HL) 1 GET RESULT 
OUT (SWIT) ,A 1 LOAD BRG 

1 STUPP SUB ADR TO CTL BLit 
LD HL, ( STRG) 1 END STRGE 
INC HL 1 +1•SUB ADR 
LD (DVCB+1),HL 1 SOB 
LD A,2 1 DVC TYPE 
LD (DVCB),A 1 TO BLJt 

1 RETURN TO TRSDOS 
JP TRSD 1 ALL DONE 

THIS SOB DOES DBL SOB 
1 HL•HL-BC 
DSU: LD A,L LOW DIGIT 

SUB C GET DIF 
LD L,A SAVE LOW 
LD A, H HI DIGIT 
SBC A,B DIF W/CARRY 
LD H,A SAVE HI 
RET 1 TO CALLER 

1 BAUD RATE SEL TABLE 
TAB: DB 822H 1 111 BAUD 

DB 8448 151 BAUD 
DB 8558 1 311 BAUD 
DB 1668 681 BAUD 
DB 1778 1211 BAUD 
DB IAAH 2411 BAUD 
DB 8CCH 4811 BAUD 
DB IEEH 1 9611 BAUD 

: ADDR RELO TABLE 
RTB EQU $ 

OW JP1+1 1 FIELD TO RELO 
OW JP2+1 1 ANOTHER ••• 
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7990 
7e9F 

7eA1 
70AB 

7eAB 
70AB 
78AD 
78AF 
70B2 
70B4 
70B6 
78B9 
78BA 
71JBC 
711BE 
78C8 
71JC2 
711C4 
78C5 
81JlA 

"""" 0888 

DB EA 
CB 77 
CA 70AB 
DB E8 
CB 77 
CA 70B2 
79 
03 EB 
FE IJD 
211 114 
0E SA 
18 E7 
C9 

(360-400), addresses are relo
cated (420-640), and the resi
dent code is moved to high stor
age (660-700). 

The TRSDOS print driver con
trol block Is plugged to point to 
the new routine (660-900). Addi· 

1111511 
811611 
01178 
1111811 
81198 
81288 
01218 
1112211 
1112311 
1112411 
111258 
81268 
81278 
81288 
81298 
111388 
111318 
81328 
81338 
1113411 
81358 
81368 
813711 
813811 

OW II END TABLE 
WRK : OW II WORK AREA 
: STACK AREA 

OS 18 
STK EQU $ 
: THIS PART OF CODE IS 
; MOVED TO HI STORAGE 
COD EQU $ ; START OF CODE 

IN A,(CNTR) ; STAT 
BIT 6,A ; OF UART 

JPl: JP Z,COD : IF BUSY 
C02: IN A,(RESU) : MODH 

BIT 6,A : STATUS 
JP2: JP Z,CD2 : BUSY 

LD A,C : CHAR 
OUT (DTAR),A; SND 
CP BDH ; CRG RTN 
JR NZ,DNE ; END 
LD C,IIAH ; LINE FD 
JR COD ; SEND IT 

ONE: RET ; BACK TO CALLER 
CEN EQU $ : END OF CODE 
LTH EQU CEN-COD : LTH 

END BGN 

Program Listing 2. 

tlonal code Initializes the UART 
registers from the RS-232 board 
switches, to set the baud rate 
and configuration options (720-
840). 

The setup and Initialization 
code, which Is executed only 

once and not required for opera
tion, is not retained in storage. 
This aids the small storage user 
as only 26 bytes are resident! 

Additional resident code may, 
of course, be added to do case 
translation, spooling, or what-

ever, but remember to Include 
necessary addresses In the 
table for relocation. 

Address relocation can be 
avoided in this routine by replac
ing the two JP Instructions with 
JR Instructions. 

You may load additional rou
tines using this method without 
worrying about sharing the 
same area. The 64 bytes Is 
skipped only by the first routine 
loaded. 

If you don't own an assem· 
bier, use TRSDOS DEBUG to put 
the code In storage then key the 
command: 

DUMP PRTOVICMO (START • X'7000', 
END • X'7oc.',TRA • X'70001 

to put it on disk. This assembler 
presents constants In reverse 
backward notation (high-order 
byte first), although they are 
generated low-order byte first, 
so use caution In entering the 
hex code. 

Finally, to avoid memory 
problems (yours, not the com· 
puler's) specify AUTO PRTDV to 
load the routine when TRSDOS 
is loaded.• 
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SOFTWARE 

Add a directory to your PIMS files. 

Mix Your Own PIMS 

David Busch 
575 E. Highland Ave. 
Ravenna, OH 44266 

The nicest thing about 
Scelbi's Personal lnfor· 

mation Management System 
(PIMS) Is that it can be used and 
modified even by beginning 
BASIC programmers. It's an 
easy means of setting up quick· 
and-dirty data tiles when there's 
no time to write a custom pro
gram. 

Judging from the number of 
articles that have appeared 
showing how to adapt PIMS to 
Disk BASIC, (see 80 Mlcrocom· 
puting, Feb. 1980 "Floppy 
PIMS"), many users seem to 
have found the program a handy 
way to ease Into the mysteries 
of sequential disk files. 

In my own household, we still 
turn to PIMS from time to time. 
My kids faithfully enter each 
new comic book purchase Into 
their res~ctive tiles and tote 
printouts of their acquisitions to 
comic conventions and trading 
sessions. I keep track of exten· 

slve book and record collections 
using PIMS. 

I manage to keep PI MS and all 
the different flies 9n a single 
disk, but find that It's difficult to 
remember the file names of the 
many PIMS files I maintain. 
What the program really needs 
Is a directory, and I hit upon two 
different ways of adding this 
feature. 

Modified PIMS 

The following assumes that 
you have already modified PIMS 
for sequential disk files. The 
changes are simple. OPEN and 
CLOSE statements for Input and 
output must be added and buf· 
fers assigned to FS, the string 
variable that stores the name of 
the file being Input or output. 
Some PRINT 1-1 and INPUT t-1 
statements need to have the hy· 
phen removed. That's about it. 

Adding a directory Is simple 
for NEWDOS + users. Just 
change line 160 In PIMS to read: 

1110 ON WM 'Io GOTO 170,10000 

and add the subroutine shown 
In Program Listing 1. At that 
point, the program requests a 
CMD DIR, and displays the en· 
tire disk directory of visible files. 
It only PIMS data Is kept on the 

212 • 80 Microcomputing. November 1980 

disk, then just PIMS Itself and 
Its data files will be displayed. 
The subroutine asks for the file 
name of the desired PIMS file, 
then sends control back to the 
main program at line 1914. 

Users of TRSOOS 2.3 or other 
systems not allowing a directory 
read without exiting BASIC can 
still add the feature to their 
PIMS. This subroutine Is a little 
longer. 

Program Listing 2 shows the 
few changes needed to PIMS 
Itself. Line 130 changes option 
number two, load from cassette 
to load from disk, and adds a 
third choice, update index. 

Choosing either of the latter 
two choices sends the control to 
the subroutine at 10000, but the 
(load from disk) option sets the 
value of variable FLAG to 1. 

Linea 10000-10100 Is an Input 
routine that lets the user decide 
whether to add a file name to an 
existing Index, or create an en· 
tlrely new one. Remember, If you 
create a new Index, the existing 
one will be overwritten. The 
create Index option should be 
reserved for Initializing a new 
PIMS disk or starting over with a 
new directory. 

Lines 10105-10170 read the 
existing Index, either for update 
or display. If FLAG= 1 (Indica!· 

lng that the user Is accessing a 
tile), the update portion of the 
subroutine Is skipped. 

The array INS(n), read from 
the disk file PIMINDE.X, It It ex· 
ists, is added to in lines 10180 = 
10320. If the Index Is just being 
created, N is incremented from 
one. Otherwise, the next t ile 
name added Is placed in the ar
ray after the last one In the ex· 
lstlng Index. The lengthened se
quential file Is saved to disk. 

Finally, lines 10410-11030 tor· 
mat and display the tile names 
on the screen In two columna. 
The user supplies the file name 
of the PIMS data tile desired, 
that string is assigned to FS, 
and the program branches back 
to the main program at line 1914. 

~ted Modlflcatlona: 

The array INS(n) Is shown on 
line 10010 tor clarity; It can be 
moved to the beginning of the 
program with the other DIM 
statements. The user can make 
this array larger. However, 
TRSDOS 2.3 will only allow 47 
flies per disk. 

It Is probably best to have a 
separate PIMINDE.X tor each 
disk that your PIMS Inhabits. 
That eliminates loading a tile 
that Is located on another disk 
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chal 

From Rudyard Kipling's KIM, 
General Computer brings you on 
adaptation d the exciting, mind 
expanding game d memory and 
recall KIM uses dynamic honcJ.. 
capping to compensate tor skll 
dltfei'enCes while urging each 
player into greater cholenges. 
~vefvtt*lg adjusts -dsploy limes, 
,..,.mber a objects clsplayed, 
Identification dltflcul1y, and even 
scoring os you ploy your way 
through a data-bose a thousands 
a Items. Quicken yOUf perception. 
sharpen your awareness. and 

955

0FTWARE 
P.O. BOX 521 Lowell, MA 01853 

1 • Memory based pnnter spooler. 
overlap processing and 110. 

2 • IBM based terminal driver. 
EBCD and correspondence 
code. Full ASCII character set 
with overstrikes. Scrips it 
ZAPS. 

Disk t iming program. 
Meter Type numencal and 
statist tcal screen dtsplays. 
Very easy callbratton of all 
type drives. 

4 • Cassette tes t programs. 
Writes test data to tape. then 
displays all errors on screen. 
Use to check all facets of 
cassette operatton and dupli· 
cat ion quali ty. 

SEND FOR FREE FLYER 

- The bottom line -
COST: $9.95 Each + . 75 postage 

MA Orders + 5% tax .,235 

de\'81op on elephant-Ike memory 
·- while 8floVIng the competitive 
excitement a playing KIM. 

• An exciting two player game 
with compemtve skli
dlfference hondlcop scoring 
().Jnior could beat daddy 
every ttmel) 

• Or, A challenging single
player contest 

• Includes a BASIC source list
Ing os port a a trend-setting 
mo~l 

A.E.M. 
Computer Services 

Now Offe1s: 
l•voaca•& 

WITH 
OsaoR•E 

PRINT 45 LINES ON EACH INVOICE. 
ASSIGN SALES ACCT-BY LINE 
ASSIGN DISCOUNT. SALES ACCT. MIX 
NON· TAX AND SALES TAX-TOTAL. 
NONE OR PART PAYMENT -ASSIGN 
RECEIVABLE ACCT BY INVOICE-INTE· 
GRATED WITH GENERAL LEDGER. 

TRS-80™ MoD II-OTHERS 
CPJMTM CBASIC™ TOGETHER $250 
A.E.M.'S INTEGRATED INVOICING $100 
PAYROLL $250 
GENERAL LEDGER, RECEIVABLES,$200 
PAY ABLES EA. 
DEMO WITH EACH PROGRAM. 

OSBORNE EXTENDED 
INTEGRATED WITH INSURANCE, IN· 
VENTORY, ETC. 

TRs-80 Ia a tr-marlo or Tandy Co<po<atlon. CPIM Ia a 
Trademark or Digital Raaaarch CBASIC Ia a Tr-..narlo 
or Complier Syatams, lne. 

A.E.M. ""* 
2930 E.Northe rn Ave. 
Phoenix. AZ 85028 
Phone(602)992~2 

• 16K, Level II veBiOn S 19.95 
(cassette) 

• 321<, ~ two drive veBiOn 
$24.95 (diskette) 

• For Visa and Mosterchorge 
orders. col tal tree onyttme 
1-800-824-7888. In Colromlo, 
1-800-852-7777, ask tor 
Opefotor 115 

• Deolef' InQUiries invited 
General Computer Co. 
4873 Langer Lane 
Woodbridge, VA 22193 
.... 251 

KEEPIT - Version 2.0 
Enhances Level II Basic! 

KEEPIT adds these function: 
• Save a running BASIC program 

with variables 
• Restore a program accidentally 

deleted by " NEW" 

• Observe and change memory 
locations d irectly 

• Save a block of memory as a 
system tape 

KEEPIT also features: 
Keyboard debounce. audible 

beep and autorepeat! KEEPIT is 
written in machine language and 
resides in less than 1.000 bytes of 
h igh memory. EDTASM sou rce 
code is also suppl ied so the user 
can relocate the program at any 
convenient location . 

How to order KEEPIT: 
Level II users will f ind KEEPIT to 

be an extremely valuable util ity 
as well as a frustration saver. To 
receive your copy, send you name 
and address. along with $ 9.95 . to: 

~
1\r 1806 Ada Street 
J~i'~' Lansing, Ml 48910 

I ~~ ~~~~: Phone: 517/ 485-0344 
1 :\I ' VIM, M•tter C•rrl, •nd 

"' '38 C.O.D. •cceptedl 
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TRS-80 

BASIC PLUS 
ZBASIC. SIMUTEK·s BASIC COMPILER 

The following •AaiC PROGRAM, wrinen on the TRS-80. was 
compoled using MICROSOFT'S BASIC COMPILER and SIMUTEK'S 
BASIC COMPILER. We leellhe results speak lor themselves! 

111 I SPEED TEST 
SlfiJTEJ< lAIC aJIIIL£1 VS. ftiCIIBFT aJI'IL£R 

1:5 Q.S 11!1 INT1It •H IT A 1£V HJt 1EA1r 10 STAIT TEST- I 
21 I~IIIE'ftl lFI ... rnB2IEl..!IRIZ•t TOt II 
F~-t5SIT'Ot&m I PIJD, 191 :PIIOO'PEB((l) IIIDTX 
31 Ftlll .. 10l211FOR\'4TDi71SET<X, Y) :tDTY, I 
I Rm-12/itEIEP-tlfUINIIlEIEP-llll!iET<X. Y) 
IIOlY, XU=tm•lTOl·I~IEJTl, Z 
41 QSIPIOOtlfiNlHD WITH ,.._. TtST•uSTOP t• 1(1\Jtl~ 

IIASIC PROGRAM SIZaa 128 •n.a 
PROGRAM IMINa aa M........, u hconde 

Mlcroeoft Slmutell 

Compoled Soze 
Compote Tome 
Program Run· 
System Req. 
Proce· 

10057 Bytes 
14 Monutes 

17Mon 04Sec 
48K 1 Oosk 

$1 9500 

1228 Bytes 
0 75 Seconds 
1 Mon 46 Sec. 

16K LV II or 32-48K OoSk 
Tape S99.00. OoSk $1 2900 

ZBAStC os an ··tnteractove Compoler" Thos means 11 os resident whole 
you wrote your basoc programs You may compote your program and 
run ot or save ot. wothout destroyong your resodent basoc program' In 
tac t tumpong back and forth between your compoled program and 
your basoc program os 01'\e of 1t's best features• 

Somutek's comptler allows saVIng your " comp1ted programs to tape 
or d1sk Programs may then be loaded by use of the system 
command for tape. or as a / CMD tote from DOS Th1s makes ot 
extremely hard lor people to " porate" your programs 

Best of all. Somutek does not charge royalloes on programs you sell 
that are comp11ed Wtlh ZBASICI (Mocrosoft charges 1 0% or $200 a 
ycar1) 

Wily use a complocated "A9Sembler" 10 wme macn.ne language 
programs when you can wrtle tllem on ZBASfC? 

._ ...... Mek: ---...... "'" ... ZUIICI 
FOI'l NEXT STEP IF THEN ELSE PEEK ON GOTO 
SET RESET POINT O<RS RANDOM RND t I POKE ON GOSUB 
DA 1 ~ READ RESTORE END GOTO GOSUB CLS ON GOSUB 
INPuT INKEYS lET Sl OP OUT INP RETURN ON GOSUB 
PRINT l PRINT PRINT(iil USR SGN INT ABS 

SOI'l lEN "sc v~ 
IN! MA H + - ' ~D 011 SOI'l 

-..11 TU-ao (or ~80) Onlr 
z•ASIC T...- v .... lona 18K Level II TR ... O 
z•Aatc Dlell Venlotl: 32 or 48K 1 Dlek a,.. 
z•Aatc ........ Onlr: 

Cre<~ot Card or coD Call Toll Preec (800) 828·114e 
01 sene cneck 01 money Older to 

PO So• 13687 Tucson AZ 85732 (602) 886·5880 
!COD Ava•lable $300 E~rra) 
TRS·80 IS a TM ot RadiO Shack a Ta,,Oy C01p 
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IH.OO 
1128.00 

128.00 

by mlstako. 
Howevet', It Is a simple step to 

write a progrom that reads In the 
PIMINOEX from a number of 
disks and sorts them for a 
Master Index or formats them 
for output to a printer. 

If you have that many PIMS 

flies, you're probably long over
due for some custom-written 
data base management pro
grams. I've found that working 
with the Scelbi program, and 
modifying It for my own needs, 
was the best possible training 
for my own programs. • 

11111 Clm"Dia 
11111 PRIIft' 
11121 INPUT "~TEA PILE DESIRED 1 • 11'$ 
11131 GOl'O 1914 

Program Llstlng1. 

Ul Palin' • 1. 1 cau.n nw PILE 
3 .) OPOATZ IIIDII" 

161 l I' Wll\ • 2 TRill PLAG-1 
162 a. Wll\ GOl'O 171,11111,11111 

2.) LOAD PION DlSI 

Program Listing 2. 

11111 • •••••••••••••••••••••••••••••••••••• 
11115 1 CIIU.TU, UPDATES liiDEX LIST 
111H I 

11111 DIN IN$(31)1 1 ALLOWS 31 PILE NAKIS. USER NAY 
11112 1 lNCR&AB! , OR NOVE TO S!GlNNlNO 
11113 1 or PROGRAM 
11114 I 

11121 CLS1PRIIft'tPRINT 
11131 M•l 
11141 PAlin' •oo YOO WISH TO 1" 
11151 PRllft' 0 1. ) ADD PILE NAKI TO liiDEX" 
11161 PRill'!' • 2. 1 cau.n IIEW tiiDn• 
11111 A$•lXIEY$1II' Af••• GOTO 11171 
11111 AJI-VAL(A$) 
llltl II' A»>l OR A»<l COTO 11171 
11111 II' All-2 COTO 11111 
11115 ••••••••••••••••••••••••••••••••••••••• 
11116 1 UADS ZIISTIIIG liiDEX, ElTIIER I'Oa UPOAH Oa DlSPL 

AY 
11117 I 

11111 OPEl "l",l,"PlNl iiDII" 
11121 lWPOT tl,IN$ (N) 
11151 11' I•fl•l•"IOP" Til~ •·•-liGOTO 11171 
11161 ... +l1GOTO 11121 
11171 CLOU 
11111 CUtPIUift'tPRIIft' 
11115 11' PLAG-1 GOTO lllll1 1 SliP UPOATIIIG AND DISPLAY 

I liD II 
liUI •·•+1 11115 •••••••••••••••••••••••••••••••••••••••••••• 
1119 6 1 ADD IIEW PILE IIAIIIS TO I liD D 
11197 I 

11211 PRllft' "EIITU PILE NAME TO BE ADDED TO IIIDIIX" 
11211 I•PIJT "118111 ALJ, NEW PILE ICAJI!S IIAVB BIIIN ADDED, E 

lft'IR I UtI "lA$ 
11221 x•SI•I •Af 
11231 IP VAL(A$)•999 GOTO 11251 
11241 GOTO 11111 
11251 OPIM "O", l, .PINliiDIX" 
11261 roa I•l TO • 
11271 II' x•S!II•"ttt• GOTO 11311 
11211 PRllft' tl , l.$(1)1",•1 
11291 PIUift' I.$(1) 
11311 RXT l 
11311 PRill'!' tl,"IOP" 
11321 CLOSI:l 
11411 •••••••••••••••••••••••••••••••••••••••••••••• 
11411 ' LIST PILE MANES 
lUll ' 
11111 PR.llft' "TBI FOLLOWING PILES Aal AVAILAIILE 1 • 
11111 FOR 1•2 TO lt-1 STIP 2 
11121 PRINT t•$(1 ) ,11$(1+1) 
11131 NUT l 
11141 PRllft' 
llJSI INPUT •ENTIA I' lL! DESIRED 1 •1r$ 
lliU GOTO UU 

Program L/atlng3. 
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•c...-.•·--~......_ ........ ~ ..... ,....... ................................ , --
CAifTAXsT ... 

A compllll f I ~ Ol'llr No .C'*II\IIM llitiiQYit•l 1tK -· TAX...,._ 
•c...-~ ......... - ................. ~ .................. - ..,_ .. 

DWOLIYITTI n .... --·-------.. .... .,.,.. ..................... -----
,.......,....,...,.oe........_ 
OMen. .......... _" lAlii , .. 
y.,_ a..-. ...._,~. v .... NO COO 

., ... 
., ........ .,.55 .., __ 
-0..-1t1 .... -

TR5-80 Model I and 
Model II Programs 

-.swu=c..,...I.I-Achk- p.oc""S'tol 
chMwclpr..., __ permit•-..,_..,.....,. 
-ol-iono. _.tpKIIIedcr...,.,... 
clono. X·Y plol•. r-c«tlor ..,_or prlftlet 

___________ __ __ . ____ __ . . . "s_oo 
L- rr...,_,..,. __ ... . . . . -- U9.95 
~I ......,_,..,._ U9.95 
,,..........,_ Allor--- U9.95 
HeurltriCUM..._Ioo&- -- - ... U9.95 

Sc.c. r•k--. ......-. '""",.,. __ - · 
porMC•IcJ. v•~e. hl"otr41ms. Tnu (T,X'J.) one 
v•l-·~·one-,_.....,. AI'IO/A. 114.95 

Oltfer-~ ~-- - - -U9.95 
~ -ltiiCI. 111.95 
LOWUICAII--Kiwdft,.._doc_.loft 
+ .ollp111'{-...-IObY\I).Corftl*--lJec-
rrlc ,_,~_ ..... ....... $14.95 

.. ~s,.u~ --
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You epec~ty. 
• n. IIUIIIIIef ol ClppCiflllltt 
• Tile 1ty1e of play tor MCII 
• Tile INqUeney olllllltflfto lOr MCII 
• TN- ---1'-I'IIIIMIIIrn bel . , . U.--.., bel . .......... . 
ITUO & c. liCit a e-na. tt'l liCit 1 10\1. " ,ou can 
__..laftll)t IIMI STUD II, ,ou'te rw.cly lor V~ . 

0..-lor ............ ·~· ..._ 
lo IOed. P'ltce .. Ollly 114-00 ...... 11.00 lOr ..... 
diM,....,._ r-. .......................... , 

WILtON 
W lprtro; HouM L.an. ""'t7t 

Clmp Hill, Pa. ll'OII 
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IATTU Of MIDWAY 
11 relli~tic simu~tion of this WWII bittle 

YOU c•n now rKre~tte thiJ llir,seil 
battle by comrNndins the indlvidu.l 
c~trriers ~tnd squ~tdrons of fighters, dive 
bombers •nd tOI'pedo bo~rs into 
ilctionl 

Level II 16K SUS 

FOODALL 
• 9 offense .net 6 defense p~ys 
• Fumbles, interceptions, time-outs, 

onside-kicks - •II included! 
• Play 11pinst the computer Of' a live 

opponent 
Level II 16K $9.95 

All prQ1rlti1'K rKorded on tush quality 
auettes. 

Send cheque Of' money Ol'der to: 
Co...,.._ SIMula.,_ Canadl 
1144-:1225 Uplanda Dr. 
Ottawa. Ont.lrio, Canada 
K1Y Wl ,.... •• 

EDUCATIONAL 
SOfTWAU 

few TJta.eO C. Pet JIIUcro Computers 

10+ rrop ......... 
IUMINTAaY MATH 

SCIINCI MOlOGY 

GAMIS JAIM RlCoaDS ...., __ .,..... ..... ,..... .... 
4 .. 7 ,......_ ,. ..... $14.95,. ........ '] .............. .... 
....A, ............... . 

---~· ., . MICaO UA...ciWAII, lOX 11)4, 
• MANIA TO MN 56001, 507-615·110 

· T.alla ...................... ol TAHOY CON'." 
"-!II at~ ol~ tus. ~ 
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HARDWARE 

Build this protection device for your cassette's relay. 

Look, A Snooper/Snubber! 

Philip 0 . Martel 
748 Tyler Street 
Pittsfield, MA 02101 

The relay that controls the 
TAS-SO's cassette player is 

subject to high voltage across 
its contacts when it's turned off. 

Radio Shack gives the relay 
some protection with two 75 volt 
zener diodes across the con
tacts, but this Isn't always 
enough. The relay sometimes 
welds shut. 

When this happens, you can 
remove the remote plug from the 
recorder and operate it manual
ly. Eventually, the relay un
sticks. Or you can try the 
snooper/snubber. 

Easy to Build 

The snooper/snubber, a small 
easy-to-build electronic circuit, 
monitors the TR5-80's cassette 
Interface and gives the relay ex
tra protection. The snubber clr· 
cult (Fig. 1) gives the motor cur
rent some place to go when the 
relay contacts open, so that the 
current doesn't try to jump 

1011 

· ~ · IIIO•POL AR 

across the contacts and weld 
them together. 

The snubber can be placed 
anywhere between the relay 
contacts and the cassette re
corder motor. To avoid breaking 
any of Radio Shack's seals, I put 
the snubber circuit In a small 
box, plug the remote from the 
TRS-80 into the box, and run a 
jumper cable with subminiature 
phone plugs from the box to the 
recorder. 

In addition, a push-button 
switch across the circuit lets me 
advance the tape In play mode. 

The snooper (Fig. 2) Is a sim
ple means of monitoring the 
audio signals Into and out of the 
TR$-80. The snooper consists of 
five miniature phone jacks, a 
crystal earphone, a double-pole 
double-throw (OPDT) center off. 
switch and some shielded 
cable. 

Two of the jacks accept the 
earphone and auxiliary plugs 
from the TRs-80. Two others 
pass out the same signals to the 
cassette recorder via jumper 
cables with miniature plugs on 
each end. 

The fifth jack passes one of 
the two signals to an external 
device, such as an amplifier. 

Fig. 1. The Snubber Circuit. 
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You'll need one, if you are run
ning programs that produce 
sound. 

The DPDT switch determines 
which of the two signals-the 
earphone signal (to the TRs-80) 
or the auxiliary signal (from the 
TR$-80) Is passed to the fifth 
jack and to the crystal ear
phone. The crystal earphone 
outputs a low-volume signal, 
audible, but not loud enough to 
require a volume control. 

When you recOf'd a tape, the 
volume level may be slightly 
greater, If you listen to the ear
phone line. If so, it Is because 
your recorder sends out an am
plified version of the Input on 
the earphone line while recOf'd· 
In g. 

Construction 

If you have some experience 
in electronics, you can build the 
snooper/snubber from the sche
matic diagrams. If not, I've pro
vided some guidelines. 

Build your snooper snubber in 
a plastic box. If it's metal, you 

may encounter ground loops. 
These cause a loud, low-pitched 
buzz on recorded tapes. A box 
about 2 x 3 x 4 inches is a good 
size. You can use one half th is 
size, but unless you like repair
Ing watches or constructing 
ships In bottles, It's likely to 
prove frustrating. 

You can lay out the compo
nents any way you like. Mine has 

the jacks for the TRS-80's cable 
in front, the jacks for the jumper 
cables In back, the fifth jack on 
one side and the two switches 
and earphone on top. 

Drill the holes and mount the 
components loosely. (Miniature 
jacks take 'lc -Inch holes and 
subminiature jacks take 3116-
inch holes.) How you mount the 
earphone depends on Its shape. 
If the earphone Is flat , drill 
several small holes and glue the 
earphone behind them. If the 
earphone has a roughly cylindri
cal earplug, drill a hole to fit the 
earplug and glue the earplug to 
the box. 

Take the shielded wire and 

1(1 COYSTA l 
I~ [ A--~ONE 

Fig. 2. The Snooper Circuit. 



run It between the jacks and 
switches to measure how much 
is needed. Leave an extra Inch 
and a half on one end of each 
piece of wire as it is cut. This 
may seem like a lot, but it is 
much better to stuff any extra 
length of wire Into the box than 
to come up a tenth of an inch 
short. 

Before you solder the circuit 
together, remove all the campo. 
nents from the box and put it 
well away from your soldering 
iron. The affinity that plastic 
boxes have for hot soldering 
Irons, you cannot believe. 

Soldering 

The wiring is straightforward, 
but most of the parts, especially 
the jacks, are fairly small. You 
aren't going to get all the wires 
from the shield through those 
little holes in the jacks. CUt off 

TO 
TAS· IO 

about half of the wires very 
close to the insulation and 
things will go much easier. 

Make sure that all the remain· 
lng strands of the shield are 
twisted together. One tiny, al· 
most invisible strand of wire can 
short out one of the signals. 
This condition is not likely to 
damage anything, but the time 
spent trying to track down a 
short can be frustrating. 

The OPOT switch (Fig. 3) has a 
3 x 2 array of contacts on the 
bottom. All the shields should 
be connected to one set of three 
contacts, and all of the center 
wires to the other set of three 
contacts. 

The shielded wires can be run 
from one jack to the other and 
then to the switch, or from one 
jack to the switch and then to 
the other. I recommend the sec· 
ond approach, since It puts the 

FIFTN .I&C• &NO 
C"TIT&t.. t:&R~MCMC 

Fig. 3. The DPDT Switch. 

point where the two shielded 
wires join at the switch, which 
usually has larger contacts than 
the jacks. 

The specific values given for 
the resistor and capacitor are 
not critical. Anything within a 
factor of about three should 
work fine. That is, the capacitor 
shOuld be between about 0.3 
microfarads (uF) and 3 uF, and 
the resistor should be between 
about 3 Ohms (0) and 300. The 
capacitor and resistor are sol· 
dared together by one lead and 
soldered to the normally open 
push·button switch by the other 
(Fig. 4). 

The earphone shOUld be a 
high impedance type. A crystal 
earphone is specified, but any 
type with an impedance of 10KQ 

(10 kilohms = 10,000 Ohms) or 
more will work. The high imped· 
ance minimizes loading and re-

IOOUT~.4 

20 FOA I• I TO 1000: NEXT I 
lOOUT~.o 

40 F()fl I • 1 TO 1000: NEXT I 
!50 GOTO 10 

Listing 1. Test program. 

suits in a fairly low volume. 
Once you have the snoop. 

er/snubber assembled, normal 
use of the cassette recorder will 
test it. If you would like to give 
the snubber a thorough test, run 
the program shown in Listing 1. 
It will turn the cassette motor on 
and off once within a period of 
about five seconds. I ran this 
program for more than 1000 

cycles of the relay with no trou· 
ble. Not bad considering that 
the relay had failed the first day I 
used my TRS-80 .• 

Fig. 4. The Capacitor and Resistor. 

-~·······-................... 
CPM2TRS™ 

AND 

STEPWISE 
MULTIPLE LINEAR REGRESSION 

l'orAppleorTIIIHO 

Property M•m~gement Syatem 
(UK. 1 pqjl ., ....... , 

TRS2CPM™ 
• Converts CPM Ftles 10/lrom TRSDOS F~es 

• EASY TO USE • uncomplicated. user oroented. 
proless•onal Quahty programs 

• FAST • Mach•ne language code • disk to disk 

• RELIABLE - Reads and wr.tes venlied and 
automatically reined. 

• SUPPLIED ON DISKETTE wilh lull user 
tnslructton sheets 

MINIMU M 
C O NF IGURATION 

MOO i l\l l II 32K ") O•sU 

MODEL 1 Ava•lac~ NOW 

MODEL II Ava1laDIP. Soon 

CPM2TRS'"- $55 TRS2CPM'"- $55 
BOTH- $90 

SEND CHEC K O R MONEY ORDER TO . ..-471 

LINN EX RESEARCH ASSOCIATES, INC. 
~ 10 l1ll h t\\\.'1111\ ' • '"''' 't~r~ . ''"''' ' , ,rL IUOIO 

Fau Compiled Machine language 
Comprehensive Data Base Manager 

• Transformations 
• Lags 

Designate Anv Variable As Dependent 
At Run Time 

Descriptive Statistics 
Correlation Matrix 
ANOVA Table 
Partial Correlation Coefficients Each Step 

Future Releases Are Upward Compatible 
And Include: Factor Analysis, Time Series, 
Unur Programming 
For 2 Disk, 48K TRS-80®. With Line Printer 
Write For lnfO<mation On Olher Svstem 

Configurations 
Price $89.00- Documentation Only $10.00 
Viu And .,_,., Ol•rre Acc.prwd 
Sarstr•nn Corporation - Dept. A ,... 201 

P.O. Sox 265 Mid City Station 
Dayton, Ohio 45402 1-1111-as.GII 

.,__ ..... ..__ ..... -.... ._,.._ ...... ·m•.....,- ._.._._.. ...... _ . .._, ...... 
- ,.,_ ...... c. .. ,_ ==- ====-·-.... ·--.. ,.. Price 1225.00 

Re•l Eagle Am~lyala Moduln: 
(CaaMtte Of Dlall 

,, --Alolrl4l IITa-~ 
11-Coolnnlt Cl_.._.,_ 
..... L.- ...... .,.._.. ........... 
7}L.--

1i~,:':7::i::::~ -- ' ........... 
•lty E;ny 

...... IMI ...... Awi.,..._ ..... CAterM 
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SOFtWARE 

A radial line drawing program for art's sake. 

Images 

Buu Gorsky KBBG 
2«9 O.rbyshlre Road 
Clrteland, OH 44106 

In the past I've written some 
application and utility pro

grams for 80 Mlcrocomputlng, 
but this article Is useless! 

A Seriet of LIMI 
The program shown In the list· 

lng generates a series of lines 
like the spokes of a wheel from a 
randomly chosen point on the 
screen. It will then draw another 
pattern, delay, then clear the 
screen and start again. Let's see 
how It's done. 

Starting at line 100 the K loop 
goes from one to two to draw the 
two patterns. X1 and Y1 are 
chosen randomly as values up 
to 127 and 47, respectively, so 
that the pair (X1,Y1) points to a 
random point on the display In 
the format used by SET stat• 
menta. This point will be the cen
ter for the radiating line pattern. 

Then, In line 110, T runs from 
zero to 170 drawn In Incrementa 
of 10. T represents the angle In 

degrees (In this case 10) at 
which each line drawn will radl· 
ate. Since each line will run 
through the center of the circle, 
we only have to let T go this far. 

When T Is 90, a vertical line Is 
needed. This Is drawn by the 
FOR-NEXT loop Involving L In 
line 120, T1 Is set equal to T 
times a constant to change the 
degree value to a radian value. 

In line 130 X will run through 
the limits of the values which 
can be displayed. Y Is then set 
equal to X times the tangent of 
T1 . YaX•Tan(9) Is the equation 
for a line In a polar COOf'dlnate 
system. 

Then In 150, X2 Is Ht equal to 
X+ X1 and Y2 z Y + Y1 . This 
moves the point (X,Y) from the 
origin of the plot (the upper left 
of the screen) by an amount de
termined by X1 and Y1 . 

In tine 180 we check to see If 
the values of X2 and Y2 can be 
shown on the screen with a SET 
(X.2,Y2) statement. If so, they are 
displayed at 170, and If not we 
go to 180. There we set X2 • X1 
-X and Y2 • Y1 + Y. This then 
reflects the line just drawn 
through the center of the circle. 

If the values of X2 and Y2 can 
be displayed, then the SET 

220 • 80 Mlcrocompuring. NovemNr 1~ 



Sample Patterns of Radial Drawing 

statement displays them. Other· 

wise what happens depends on 

the value of Z. 
If the first half of the line had 

terminated because values were 

off the screen, then Z would 
equal one. If this part of the line 
were also off limits, then we 
would reset Z equal to 0 and go 
to the next value ofT. However, 

If Z were zero, then we would go 
to 190 and the next value of X. 
When X was completed we'd 

have the next value ofT. In this 
way each half of the line is fin· 

ished until It reaches the limits 
of the display. 

In line 200 there Is a short walt 
and then the second pattern Is 

drawn by going to the next value 

of K. A long delay follows after 
which the program Is run. 

It's useless, I know, but fun to 

watch, and the radial line draw· 

ing technique might even find a 
place In something useful! • 

81 REM RADIAL LINE DRAWING PROGRAM BY BUZZ GORSKY, K8BG 
98 REM THIS PROGRAM WILL BEGIN AT A RANDOM SPOT ON THE 

SCREEN AND DRAW A SERIES OF RADIAL LINES FROM THAT 
POINT, IT WILL REPEAT THE PROCESS TWO TIMES, HOL 

D THE DISPLAY AND THEN BEGIN AGAIN 
111 RANDOM :CLS: FOR K•lTO 2 : X1•RND(127) :Y1•RND(47) : REM K 

SETS THE LIMIT OF 2 DISPLAYS BEFORE RESTARTING! X 
1 AND Yl ARE RANDOM DISPLACEMENTS FROM THE UPPER L 
EFT CORNER OF THE SCREEN 

111 FOR T•l TO 171 STEP 18:IF T-98 THEN FOR L•l TO 47 : 
SET(Xl,L) :NEXT L:NEXT T: REM T IS RADIAL ANGLE IN D 
EGREES, FOR T•91 A VERTICAL LINE IS DRAWN RATHER 
THAN USING THE Y•X*TAN(T) EQUATION 

128 T1•T*I .I174533 :REM MODIFY T TO RADIANS 
138 FOR X•3 TO 127 : REM RUNS X THROUGH LIMITS OF DISPLAY 
148 Y•X*TAN (T1) : REM SET Y ACCORDING TO RADIAL EQUATION 

OF STRAIGHT LINE 
151 X2•INT(X+X1):Y2•INT(Y+Y1):REM MODIFY X ANDY ACCORD 

ING TO RANDOM DISPLACEMENT 
168 IF (X2>127 OR Y2<1 OR Y2 >47) THEN Z•1:GOT0188:REM I 

. F X2 OR Y2 ARE OUT OF DISPLAY LIMITS THEN SET Z•1 
AND GO TO 181 OTHERWISE DISPLAY 

178 SET(X2,Y2) 
188 X2•INT(Xl-X) :Y2•INT(Y1-Y) : IF (X2>-l AND X2<128 ANDY 

2>-1 AND Y2 <48) THEN SET(X2,Y2) ELSE IF Z•l THEN Z 
•I :NEXT T:REM CONTINUE THE RADIAL LINE IN A MIRROR 

IMAGE, IF X2 OR Y2 ARE OUT OF DISPLAY LIMITS AND 
Z•1 THEN GOTO NEXT ANGLE, BUT IF Z•l THEN NEXT X 

191 Z•I:NEXT:NEXT:REM RESET Z AND CONTINUE 
281 FOR J•lT0511:NEXT:NEXT:FOR J•1T031111:NEXT: RUN : REM 

DELAY THEN DRAW NEXT PICTURE, AFTER 2 PIX THEN HOL 
D THEN START AGAIN 

Program Listing 

., RHl»r s.tvlce-see page 242 

NOW AVAILABLE for use with TRS80 Level II (16K) 

Baseball a Soccer 
COMPUTERIZED GAMES 
ll••llollc! hclll"fl! IN•II comple:elr o" Ill• ot.llollco ot • cru•l IJiar•ro •"II INmo. 

WCS SOCCER is a sophisticated. computerized 
game that demands strategic decisions! Each player is rated in at 
least 6 categories for both offense and defense. Easy to use, but 
complicated enough to challenge the most accomplished gamesman. 
Play a lull game in only 30 minutes. 16 all·time great teams & dozens 
of top players, including Pele and Beckenbaner. Price: $21.00. 

DFC BASEBALL ABSOLUTELY the finest 
simulated sports game available for home computer use. DFC is not a 
mere graphics. random play game - DFC is a highly sophisticated 
simulation program. Hundreds of different plays - including over 50 
different types of infield outs!! Complexity only possible through the 
selective calculations of home computers. The computer comperes 
each and every characteristic of a particular batter against a particular 
pitcher and defense for a degree of realism never before possible . 

AS MANAGER OF A REAL MAJOR LEAGUE TEAM, YOU CON
TROL EVERY ELEMENT OF PLAY ACTION. You make every 
managerlel dec:lalon available In major INgue beHbell bend on 
the rNI ability of your playera. 

12 TOP TEAMS OF THE 60's and 70's INCLUDED. 
Each team contains the names of 25 players and is loaded directly 
from tape into the program. Price: $21 .00 

BOTH GAMES INCLUDE A MANUAL AND PROGRAM 
TAPE WITH FIELD GRAPHICS AND PROGRAMMER 
TIMER! ... m 
ORDER DFC BASEBALL AND WCS SOCCER FROM: 
GAMECRAFT CO., BOX 2299, STATION A, CHAM
PAIGN IL 61820. GAMES ARE $21.00 EACH. ORDER 
TODAY or write for FREE Computer Games Brochure. 

PERIPHERALS for TRS-80 

IBM 725 ASCII/SELECI'RIC PRINTER 

• Full-size lll" Carria&e 
• Includes 3 built·in ASCII to 

IBM translation tables for 
different type balls. 

• Plup to Line Printer Port 
and runs from " LPRINT" 
and " LLIST" commands. 

• LOC AL mode allows manual 
u se o f typewriter keyb oard. 

• Ship wt. 711lbs. PRICE, cleaned 4t adjusted. . . . . $!195.00 
• Optional Forms Tractor for pin· feed paper (used) . $ 75.00 

DIABLO HYTYPE I DAISY-WHEEL PRINTER 

• 30 cps bi·d lrectional printer 
• Graphics plus letter-quality 

print. 
• Includes power supply, case, 

platen, print wheel, Interface 
PCB and cable to TRS·80 
40·pln BUS. 

• Responds to "LPRINT" and 
"LLIST" c ommands. 

• Ship wt. 6111bs . 
PRICE, re(urbi&hed & tested, complete . . . . . . $1495.00 

• HYTYPE I Printer Interface PCB and cabres, 
sold separately . . . . . . . . . . . . . . . . . . . . $249.95 

OTHER PRODUCTS: 
• POS 103/202 Dual-Speed Auto Answer Modem 
• POS 100 NRZil/2" Maa Tape Drive Controller/Formatter 
• Power Suppllea, Forms Tractors, AC Line Filters, etc . 

PACIFIC OFFICE SYSTEMS ..,.,53 
918 Industrial Avenue 
Palo Alto, CA 94303 

(415) 493-7455 
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TUTORIAL 

A logical approach to graphics. 

Inside-Out Debugging 

Del Ogren 
565 B Lynn Ct. 
Glendale Hts., IL 60137 

Afriend of mine has the best 
standard answer to the 

standard question posed to all 
new micro owners. When asked, 
"What are you gonna do with 
it?" he replies, "Make it teach me 
to use lt." My purpose in writing 
this article is to attempt to make 
the process of learning to use a 
computer more enjoyable. 

Specifically, I want to discuss 
graphics programming tech· 
niques for Level II BASIC. I'll 
develop a simple game program 
to illustrate some of the tech· 
niques presented. 

Programming Style 

Unfortunately, a machine has 
yet to be designed that trans
lates ideas directly Into com
puter code. This means that the 
user must do the translating. 
Learning to program Is a pro
cess in which the programmer 
develops rituals, based on ex· 
perlence gained through dialog 
with the machine. As the error 
messages become less fre· 
quent, a programmer develops a 
style of going about the task of 
telling his machine what to do. 

By " talking to computers," I 
have fallen Into using what Is 
sometimes called the "insld• 
out" style of programming. This 
style Is made up of bits and 
pieces of "structured," "top
down" and " modular'' program
ming and seems well suited to 
recreational programming. 

lnalct.out Programming 

Inside-out programming di· 
vides a program Into two major 
sections, a control section and a 
routine section. The routine sec· 
lion is a list of subroutines 
which make up the body of the 
program. The control section is 
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generally a loop which calls the 
relevant subroutines in se· 
quence. As ideas come to mind, 
a subroutine or two Is added to 
the routine section and patched 
into the control section by add· 
lng GOSUB. 

Say, for example, we want to 
create a space war game. First , 
we need space ships. We would 
write subroutines to draw them 
on the screen, and try them out 
by putting GOSUBs in the con· 
trol section. We can then add 
animation, laser fire, photon 
torpedoes, fuel allocations, etc., 
patching in each new idea as It 
Is developed. 

As each routine is linked to 
the system, it can be run. Thus 
errors are quickly detected and 
easily resolved. Part of the pro

gramming burden is transferred 
to the computer and the whole 
development process takes 
place as a dialog with the ma· 
chine. 

Here are some techniques 
which should help you to think 
insid.out: 

I generally leave the first 1000 
lines or so for the control portion 
of the program and the remain· 

der for the routines. Also, the 
first 1000 lines hold the house
keep ing statements, start ing 
values for variables, etc. Leav
Ing plenty of room for expansion 
is important, If you are to avoid 
the disgusting task of re-typing 
large segments of code. 

The most useful command in 
the book is GOSUB. True, It 
takes more memory and more 
time to execute than GOTO, but 
for program development it's the 
easiest way to patch In each 
segment as It's created. You can 
always go back and change the 
GOSUBs to GOTOs when the 
program Is finished. (Determln· 
lng when a program Is finished 
Is almost Impossible-there's 
always just one more feature to 
add.) 

Use comments. Here again, 
comments waste space but they 
also save a lot of development 
time. I begin all subroutines with 
a comment telling what It does, 
what input is required and what 
output comes from the routine. 
That way questions like, "How 
did I get that photon torpedo to 
go across the screen?" are easi· 
ly answered. 



If I have a subroutine that 
starts at 1000, my comments 
will be on line 998 or~ and the 

·calling routine will contain 
GOSUB 1000. That way the re
marks are never executed and 
little run time Is wasted. 

When programs begin to 
grow, things can get out of 
hand. It Is a good Idea to keep a 
list of subroutine locations and 
Important variable names as 
you go along. If a variable is 
local (only used In the subrou· 
tine), then It can be used locally 
In other routines, but If It Is 
global (used throughout the pro
gram), It must be well controlled. 

Once you get really wild with 
Inside-out programming, some 
control sections can run as sub
routines of subroutines of the 
control section .... When a pro
gram gets this far, good docu· 
mentation Is an absolute essen
tial. 

TRNO Graphics 

Graphics are an Important 
part of fun programs, so before 
we do some Inside-out program
ming, let's take a look at TRS-80 
graphics. 

Unless you want to get in· 
volved In assembly language 
programming, POKE Is the best 
command for producing graph· 
lcs. SET and RESET take longer 
to execute and are more useful 
for graphing mathematical func· 
tions than for Interactive Inter
planetary warfare. 

On page 011 In the Radio 
Shack Level II Manual Is the 
memory map. You can see that 
the video memory, which stores 
the current state of the screen, 

153e0 

1~24 

15411 

1S!I52 

15616 

15680 

15744 

158011 

15872 

15838 

16000 

115064 

16126 

16182 

16256 

16320 

11The obvious solution 
is to go mosquito hunting, 

but, being a true computer nut, 
you are inspired to write a program 

to sharpen your swatting skills." 

Is located between address 
15360 and 16383 Inclusive. 
These addresses are used in 
POKEing graphic symbols onto 
the screen. 

Fig. 1 shows the beginning 
and ending address for each line 
on the monitor. Typing POKE 
16320, 191, for example, will put 
an all white graphics character 
at the lower left corner of the 
screen. 

Before you start POKEing 
around In memory, It's a good 
Idea to CSAVE a backup copy of 
your program. If there Is a not· 
too-well written routine In your 
program, it could POKE into the 
wrong place, bomb your BASIC 
interpreter and wipe out all your 
work. 

Since there are 64 characters, 
or graphics blocks per line, add· 
ing 64 to the POKE address 
moves the image down one line 
on the screen, and subtracting 
64 moves It up one line. Like
wise, adding one to the address 
moves the Image right, and sub
tracting one moves It left. 

1~23 

15487 

1!1551 

The Level II Manual (page C/6) 

gives the decimal values Oust 
right for a POKE) of all the 
graphics characters. With a 
piece of graph paper and a bit of 
effort It's a simple matter to 
come up with all sorts of things 
to POKE Into video memory. Fig. 
3 shows some examples. 

The PRINT@ statement (see 

Level II manual p. 3/3, and C. F. 
Gerald, May 79 Kilobaud Micro
computing) is valuable for 
graphics programmers. In his ar· 
tlcle Mr. Gerald Includes a very 
useful table for determining 
where PRINT@ will place Its 
characters (page 101, Fig. 2). 

My favorite use of this state
ment has been: PRINTO 960, 
·~". The ~ will not appear on the 
screen but Is a line feed and will 
cause every1hlng on the screen 
to move up one line. This can be 
used to move the galaxy past 
your spaceship In one state
ment. 

Of course the line feed will 
move everything on the screen 
up so you will have to move the 
spaceship down to keep It In 
view. 

INKEYS lets BASIC read the 

BUG TANK 

keyboard without stopping the 
program and allows the user to 
Interact with the program. 

Inside-out wtth Orephlcs 

Now we'll get the feel of some 
Inside-out programming using 
TRS-80 graphics. 

Let's say that you are sitting 
at the computer being pestered 
by a mosquito. The obvious so
lution Is to go mosquito hunting, 
but, being a true computer nut, 
you are Inspired to write a pro
gram to sharpen your swatting 
skills. 

First, you need data to POKE 
Into video memory so that you 
can create an Insect. With some 
graph paper you discover that if 
140, 157, 157 and 157 are POKEd 
Into sequential video memory lo
cations, a six legged critter will 
appear. 

Once the data are generated, 
It Is a simple matter to write a 
subroutine which places the 
bug on the screen, given some 
memory location at which to 
start POKEing. 

888 'THIS MAKES A BUG STARTING AT 
V10EO MEMORY AOORESS X 
1000 "POKE X.140:POKE X+ 1. 157:POKE 
X+ 2.157:POKE X+ 3. 15r ' 
1010 RETURN 

To try out the bugmaker 
routine we can type: 

10CUI 
20 PRINT e 0, ''WHERE 00 YOU WANT 
THE 8UG? 153110-16380" ;X 
30CLS:GOSU8 1000 
40 GOTO 20 

When we RUN this, we can 
put a bug anywhere on the 
screen. Note that the largest 
number to enter should be 
18380, even though the video 
memory goes through memory 
location 16383. This Is to avoid 

AIRPLANE ANIMAL 
15615 

15679 

15743 

151107 

15671 cfM? ~ ~ lsrrJ 
1511;15 140, 1!17, 157,157 170.172.174 176,179,191,178,176 130,156,140,172 

15M 

18063 

16127 

16181 

16255 

16318 

~ STEAMTRAIN mill 
rru--u Dill D I I LlJ l___l-llj 

1aa, 140,140,172,1411, 181,143,143.175. 149 
16383 

Fig. 1. Decimal addresses In video memory. Be careful not to POKE 
outside the upper and lower boundaries. 

fig. 2. Decimal data for POKEing into video memory. When 
generating your own Images, a good rule of thumb Is to make each 
pixel in your drawing twice as tall as it Is wide. 
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POKEing outside the video 
memory-no one wants bugs In 
his bugmaker. 

Since insects seldom show 
up on demand, it seems that the 
bug's location should be ran· 
dom, so we'll change line 20 to: 

20 X = RND(1021) + 15359 

Now X will take on a random 
value between 15360 and 16380. 
When we RUN the program the 
insects will appear all over the 
screen. 

It would be nice to be able to 
move the critter left, right, up 
and down so we come up with 
the program In Listing 1. 

Note that the routines are 

documented and that the first 
line after each comment tests to 
see If the insect Is too near the 
edge of the video memory. Also 
note that the location of the bug 
Is updated by each subroutine 
and that 128 (no pixels lighted) is 
POKEd Into the space vacated 
by the moving insect. In these 
routines X is a global variable 
and Y is local. 

If at th is point we change line 
40 and add line 50 as follows we 
will get a bug that moves ran· 
domly around the screen. 

.a ON RND(•) GOSUB 1100.1200,1300,1.00 
SOGOTO .a 

Now that we have created a 
monster it would be nice if we 

1099 'THIS MOVES THE BUG LEFT. X s LOCATION, RETURNS X = X -1 

1100 IF X - 1< 15360 RETURN 
1110 FORY: X TO X +3 
1120 POKE Y- 1, PEEK(Y) 

1130 NEXT Y 
11.a POKEY -1 , 128:X =X -! :RETURN 
1199 'THIS MOVES IT RIGHT. X = LOCATION. RETURNS X= X + 1 
1200 IF X+ 1> 16380 RETURN 
1210 FOR Y =X + • TO X + 1 STEP - 1 
1220 POKE Y,PEEK(Y - 1) 
1230 NEXT Y 
1240 POKE Y. 128:X = X+ ! :RETURN 
1299 'THIS MOVES IT DOWN . X = LOCATION. RETURNS X = X +64 
1300 IF X + 64> 16380 RETURN 
1310 FORY : XTOX+3 
1320 POKEY+ 64.PEEK(Y):POKE Y.128 
1330 NEXT Y 

1340 X= X+ 64:RETURN 
1399 'NOW UP. X= LOCATION. RETURNS X= X- 64 
1.00 IF X -64< 15360 RETURN 

1410 FOR Y = X TO X+ 3 
1420 POKEY - 64.PEEK(Y):POKE Y.128 
1430 NEXT Y 
1440 X= X -64:RETURN 

Program Listing 1. 

could have some control. Since 
it's no fun to stop the action for 
an operator INPUT, we will use 
INKEYS. Changing line 50 and 
adding lines we get: 

SO A$ = INKEY$ 
60 IF A$ = " A" GOSUB 1100 
10 IF AS = · J" GOSUB 1200 
80 IF A$ = " H" GOSUB 1300 

90 IF AS = " T" GOSUB 1.00 
100 GOTO .a 

The insect still moves ran· 
domly, but now we can influ· 
ence its posit ion by pounding 
away at the keyboard, R for left, 
J for right, H for down and T for 
up. Of course, any key can be 
substituted (except BREAK1) , 

but my hands seemed to fall on 
these keys naturally. 

100 IF A$ = "V" GOSUB ISOO:ENO 

110 GOTO .a 

Now we can take aim at the 
bug and make an attempted kill 
by hitting the v key. This stops 
the action, so that we can see if 
our efforts were effective In re· 
ducing the insect population. 

At this point , we have every· 
thing we need for maneuvering 
our victim into position for the 
death blow, but we do not have 
an eng ine o f destruction . 
Though it 's possible to get fancy 
here (laser fire seems a bit much 
just to kill a mosquito), let's just 
plop down a square in the mid· 
die of the screen with the fol low· 
ing subroutine: 

1499 'SWAT AT SCREEN CENTER 
ISOO FOR Y = 15834 TO 15841 
1510 POKE Y.191:POKE Y + 64.191 

1520 NEXT Y 
1530 RET URN 

Patching this subroutine into 
the cont rol portion of the pro
gram is possible by changing 
line 100 and adding 110: 

Thus far our insect has been 
more like a crawling bug than a 
flying mosquito. Eliminating line 
40, changing line 110 and add· 
ing 120 as follows changes the 
character of the game. 

Oelele line .a 
110 IF RND(100)>95 GOTO 20 
120GOTO SO 

Once this is entered and run, 
the insect ceases to move ran
domly, but each t ime through 
the control loop there is a five 
percent chance that the mos· 
quito will fly off to some other 
location. Note what a small 
change is required to greatly 
alter the nature of the program. 

Obviously, it is possible to 
add scoring to the "swat" sub· 
routine, by testing the current 
value of X to see if the bug is in 
range and adding subroutines 
to display the number of hits 
and misses, along with cute 
phrases like •·got me !" 

The subrout ines presented 
are not limited to working out 
your ant i-insect fantasies. With 
some simple alterations it is 
possible to go after all sorts of 
villains: sharks. the boss, in· 
vaders from space .. . . The pos· 
slbil itles are endless. • 

SCIENTISTS-INVENTORS 
Stl' ....... _.....,.. 
A-llra~ . ......... lll: 

MOD II add on dlak drive with cable 
1711 

MOD I Dual n triCk dlak drlv11- with 

For Quiz Kids and Card 
MOTIVATIONAL NEW 2-PLAYER 

• PHYSIC$-ELECTRONICS 
• CHEMISTRY-MECHANICS 
• SOLAR ENERGY-OPTICS 
• GENERAL SCIENCE, STUDENTS, etc. 
•110 MASS, LENGTH. TIME, ANGLE 
• 2311 AREA, VOLUME 
• 311 VELOCITY. DISTANCE/TIME 
• 400 FLOW, PRESSURE 
• 520 WORK ENERGY, POWER , 

THERMAL UNITS 
• 110 FREQUENCY WAVELENGTH, 

VOLTS OHMS AMk WArn, ETC. 
• 7311 PARAIOUC REFLECTOR, CYUN· 

DER, PIPE. TORUS,_RING , ROD, etc. 
n ........ suea. s~~~t~~~•-••· o,..,..,,..,.. .. _...,. 
SYSTEMS.-®, P.O. lOX m ,.....67 

~l8\0M, C~ IM10 (787) 137-GI 
SMil SAil fir ... 111M ............ ,...._ 
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cable, power auppllll, and 2 drive 
cabinet 11211 pr. 

MOD I Aceta. receivable 2 drive 32K 
$89.95 

Purchase order and warrant ICCt pkg . 
Perfect for amall cities - countla -
schools 1200 
MOD 11 Radio Shack Parcroll®updatect 
to do monthly deduct ona and tax 
sheltered ann . 
Send payroll dlak & $50 or purch ... 
complete Mn 

Complete Line of Radio 1Mcfl® 
Equipment at 1ttr8Ctlv1 prlcla ,.. 

Sounda Etc., Inc . .... m ""' 
Radio Sha Dealer 

Hwy. 33 Wato~ Ok 73772 
405-82 55 ..,jj 

OILY 

8!!-Miuouri rtlidents 
add 4 \'o~ (40<) ,_,.,. '"'-
dose: P<ltO. lt.tl. 
Missouri rtS.CStnts 
..., 49< ....... 



JOE COMPUTER* Presents Exclusive Software: 
IT'S FOOTBALL SEASON I ..................... , 

A TRS lOt lrllllilllon Gl K8n Piny's papullr Alllill ~- l'-~ Pf'IIICI pqinl 
spt8ls wtlll unlleliMIJIIICCUriCY. Tilly n lllulllllc and rtquiiiiiiiU 10 mlnuiiS I IMk Ill 
'-11 till Wllklnd's ,....lniD 1ho Cllllllllllfan yaur loCIIIWIIIII*. Yau lillY Pf'dlelany 
g11111 ""'*' -* !fan till dill SMd on CIAIIII or Clllll .. Pill FOIICDII COI'IIIInS all 21 pro 
,_,., C4ilalloallllll corlllinl M uniiiiiMblt Cilia IIIII Gl71 -! ED progqm-wllll 
till tntn 1 i'/9 - dill 1111 on CIAIIII or Clllk. Yau c:M dlllllaY _, _, 's '-11 Ill_. 
or won-loa '-11. A '-11 Ill 4-5 .-s Is rwqulrtd o.lorl prtcllcllonS n tllldMI so yau · re 
just In liml! Pill or Calllgl Foalball will b1 sNpped U.P.S. lllullabll1111..,. dly ordlr Is rav· 
ld. Onllr C.O.D. by~. $1.()() lllullabll ~: C.O.D. ,_ ICIIIId on. 
.,.,_.. C:...(IIIITII. LMIIII .............................. .. ... 121 .• 

IIIII ........................... . ........................... sa.• 
c.lllfl,_.. C:...(_TII.LMIMI ............ .. .................. 121 .• 

Dill ....................................................... . 
.._ .... ,a 1 
,......., I' a 1 ;I C ..... 1 wa wrinln by I proleuionll softwn consulllnl lo TAW 
s..,. Systlml. This 11 1 camp~ea progqm ~ ""'- '-Ill 1or _, - · n ill arn
pr'llllniM 11orw rldng "*"lor 1P11ft1118 _.,.Ill~ splinl._. vu ~ 
will _.., Pf'IIICI1111 w4n probllllllly and odds 11M lor _, bor1l 1111111 on yaur ll!lrllllfan 
lilt rldng lorm. Tile,_. dly-'*! ...... CM bl spaiiiCI on lllllrldl lall IIOIR. The .-s 
manual CIDIIIIiM a ~ llqllaNIIon 111-"Y billing plus rnuc:ll "*' Ulllullnlormallon. Tile 
IIIIPIIICIIx COI'IIIInS a Cllllilld 1111 run 1111100 ~ ,_ IY*!I--.. SllcMing M arMZ· 
1ng SO% re1um ($.50 rtiUmld lor_, $1 .00 till ...,,. lndloclll m1ny .,_IUCII as 1n01 
amCIIon, llullllllsort line prinllf OUIIIUI. artiiMng, lit. ThiiiiiiiUIIny bl OIOnd lllllfiiiiY 
lor perusal lor $7.i5 and crd. :..1 .......... --.............. . 
C111511111f (ICIIIJ IP• 4P!. TIUI1• LMII .......................... .... Ill .• 
._. •TJU~IIIII ....... .... ........... . . ... ... ....... ... .. ...... .... SM .• 

..... - ....... , - .. _.._ anollllf K8n Piny speclaallar! This algorllllm Is 1111111 
on 1 cumnlty papullr boo!< ~ 1111 ,_. amllitiaus mullillll regression .-ell on 
ltoOfOUOIIIWid rldng Ill dllt. Till pnllllllll odds and win probiiJiHiy lor _, bor1l 111 dilpllyld. 
Unl prlnllr OUIIIUI. 1n01 amCIIon, dlandlng 1011: all 1111 nlcllllsl 
Willa! Till ... -~~~~~ TIUOLMI Ul . . . . . . . . . . . . . . . . . . . . SM .• ... , .. ,... ....... , ... ............................... ... . 
~r'r.r ~ ~.:: a:-1.-.i.' ~ ICilnclllas QIIIIIIU 1111,_ 1111111 
rad~ tan. Tills Is 1111 filii nlljor sc:lenllfic SIUCiy lllllanelbpplng MilabiiiO 1111 glfllfll pullllc:, 
Clllllling wtllllllll CGfiiiiUier r-.1s aboUI class. lorm, llfly splld, and more: plus special multi· 
p11 regression ~ syslemS. A Tom AlnSit - wiM1B cirl:ll boo!<. 
WlllriiiiCaiTIII..._ . ................... . ........ . . 121 .• 

+S.71riM 
Onler- to e-1 on- 11M end ,_... beoll ...._ llwt 

Phone Ordlrf: Mike (213)992-D514 Sysllfr4 Design UID (213) 374-4471 

.,_ Cltteks I»Yf/JJf 10: JOE COMPUTfll "" 1 il 
22713 Ventura BIYd., Suite F, Woodland Hilla, CA 1113&4 

•Gil on 1111 Compultn & GMibllng Proclucll f!lllllng 1111 tor $3.00 & riCIM Milabll blct< 1-
CIIIf .... add 6~ 1111. tTRS·IO Is 1llegislnd Tradlmri Ill Tandy Corporltton 

COMPLETElY COMPATIBLE WITH RADIO 
SHACK T RS·IIO lEVEl II SOFTWARE 
ANO PERIPHERAlS 

Features Include 
\.A'¥'111 II BASIC 40 '*' "'fefi~• cor'lt1 
\Moo I Ch 3 TV OUT 16K u- RAM Momort 
8uit lt'l C...ne ~to • 

fof mot• In~ ~ c.- or """"-.. 

these drive ere complete 
with case end power supply. 

Tf.J SHUGART SA-400 .... .... 356 
TF·5 MPI 851 , 40 track ........ 375 

Tf.7 MIRCROPOLIS, n track .. 589 
TF-8 80 TRACK ............... 635 

Tf.9 DUAL 80 TRA CK. 
Quad capacity .............. 785 

8 INCH DISK S YSTEM for 
MODEL I includes SA ·801. 
NEWOOS 80. cable & 
adapter ..................... 1D75 

MIPtlOT WATAitABE 
PLOTTER 

PM C FASTlOA O CASSETTE lnl 
P MC CTR-41 

MODIFIED RECORDER 
COMM·IO. 
CHATTER BOX 
OIS K.ao. c.ontro lt up t o 4 d rives 
BUSY BOX. eppllenc.e controller 
H COMPCO BUSS EXTENOER 

LOBO EXPANSION INTERFACE 
MICROTEK EXPANSION 

INTERFACE KIT 
.A.te mbled and 111ted 
OS U GHT PEN 
11 RAM gua,-ente.d 1 year . 

·-165 

IIi 

"" 2J5 
275 

99 
15 

599 

., 
H 
11 
10 

~~KREU SOFTWARE 
~~ pr•••nta far the TR8-80 

PET I Apple n. and Apple II Pin 

COLL fGE BOARDS 

The bet! way lo stwpen your tklllslor the College Board SAT Exams Is 
to wort< on actual examlnalions. Each ollh- 1 programs confronts the 
uMr with a virtually llmlll ... ..,.ifl ol queallons and answ•s. Each Is 
beNd on pall SAT exams and presenll material ollhe aame -1 ol dill I· 
cully and In the aame form u uHd In the ve<bal and mathemallcal por· 
liOns .,, !he College Board Examinations. Scoring on nch eum Ia pro
vided In accor~nce wilh the formula uHd by College Boards. 
COLLEGE BOARD-VOCABULARY 18.9!1 

18.9!1 
18.95 
18.9!1 
!i8.95 

COLLEGE BOARD-WORD RELATIONSHIPS 
COLLEGE BOARD-MATH PART A 
COLLEGE BOARD-MATH PART B 
ComplaleSel 

TIM~TRAVHER 

The bell of the adventure gamea. Conlronll player with complex dec: I· 
liOn situatiOns and at u ..... 1he demand lor real time action. Using the 
lime machine, players mull lace a challenging Mllea ol on¥ironments 
that include: the Athens ol Pwncles. Imperial Rome, Nebuehadnezzar's 
Babylon, lkhnaton's Egypt, Jerusalem al the lime ol the cNCII ixlon, the 
Crusades, MachiaveUi's Italy, the French ReootutiOn, the American 
Revolulion and the English Ci¥il Wat. Deal with Hiller's Third Reich, the 
Vikings, etc. Involve yourMII with hi storical military and government 
ope<atlons. marl<als. ale. in lascinaling game situatiOns. Each game le 
unique! $21.95 

TtH SWORD 0~ lEDfl\ 

Fight to .,_.hrow Ra, !he Maller ol Evil. In this Incredible adventure 
game you musl confront a hOst of creatures. natural and aupernatural. To 
liberate the Kingdom, alliances must be forged and trnsurn aought. 
Treachery. deceit and witchcrah mull be laced In your stn•ggle as you en· 
counter wolves, dwarves, elves, dragons. bears. owl, orca, giant bats, 
trolls, ale. Each game is unique In this spectacular and complex world ol 
fantasy. $21.9!1 z • 

• • • ,.. .. ..,.. ,..,_. till e UIII·MI ...... ~ ,.,._. L• ... IIIASK: e ..... P'ot'•fM ,._Iff.,......, lASt( 

Send check or money order to Krell Software ,. 375 

21 Millbrook Drive, Stony Brook, NY 11790 (516)'751·5139 

wlgraphk s . 896 
NEC SPINWRITER 2550 
TRENOCOM 200 511 
SILENTYPE wflnt 511 
EPSON TX 80 w fgraphics 72t 
EPSON M X·IO 132 col , 120 

ssgg 
BASE 2 

$129 
LEEDEX 
VIDEO 100 

A\. 
o\TARl 

OROUUHQ IHFOAMATtOH" Phon• Orders l.n•l1~ using YISA. MASTERC ARO, AMEIUC AN EXPRESS, or ben\ "'" • transf..-s VIS A 1 MC cr.ctH u r d senice c f\alge ot 2'• AE c-r.ctlt 
c.rd ~ C-"-' 9• of S~ M·a il ord.ra m• J ••nd c l\erge ca rd nu.mb« tincJude a .. pir•~ O.te~ c u tM ... 1 check mon.•l ord., or IM'flot\al c h.U. (al to- tO bu'tlna u cta yt. to c lea r 1 
PtM .. lndlH!Ie • .. ....,hone numo.t' •Itt. ._.. ord.,.s F~gn orefeu l••dud i"'9 Ml ht.,.., PO 's l add 10.,. tor lhlpptft9 a nd a ll funds mull k tn US doi.atl Shlpptnq f\lndhng a nd In 
,.,.nee In US ackl 3'4 C,t tl1or-nla raskt• nts edd I% salh liLa 0\tr ~ m.erglns prohit»t us to Pftd COO 01 on • c:count All -av lpm_ent tubJKI 10 ptk• c "-no• t nd 1.-t iiJ tuftf) 
Eqvipmenlit Mw •nd COfftO'-t• with m.nvf• clvt• warnnty W• ship mot; I Otdws • •t.P\in 2 da r• Ofd., d•s • ttoun . ,. '-'ond• y lhrv Saturd•r t-S PST S~d t or J IIJ E£ , . , C.taJoo 
WE AAE. A M£1118£111 OF THE IETTEM I USINE.SS IUIIJEAU AND fHE CHAMIE" OF COMM£RC( RET AIL STORE 'fUCES MAY OtFFf" ,.AOM MAIL Of'OE" P .. IC[$ 

PLEASt SEHO OR0£11JS TO CONSUM(fll COMPUT[,.S MA.Il OR0£111 CRU Of••ston llU PARKWA Y ~IVE G~OSSMON T SHOPPINO CEN 1'EA HOATH LA MESA CALIFORNIA uo41 
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UTILITY 

Call it what you like, this program will still read 
disk directories, number programs, and run them with one keystroke! 

You Can Call It. • • Ray 

Barry Kornfeld 
190 Waverly Place 
New Yorlc, NY 10014 

This program only works with 
NEWDOS (unless you are 

looking fOI' yet another way to 
get Into DEBUG). 

I've seen a number of ads for 
disk menu programs, all of 
which require typing the pro
gram names. FOI' this they want 
ten bucks?! What's the point of 
having a cOI'Oputer If you have to 
do all the work? And at the rate I 
juggle programs around on my 
disks that would be a lot of work. 

What I really wanted was a 
menu program that would read 
the dlrectOf'Y fOI' me. Alas, It 

5 liD "DIRPICII" IT IIMaT lla.IIFEI.D 
11 ClA 1 raJ" "DAIVIt -? (TOO DO lOT IIAYE 1'0 KIT <DTIII>l " 
Jl A$• t •ni1IF At•**COI'021 '*** DILCft *** 
ll PaliiT • Patn*PLIASI WA IT A ..,_.,.. ' *** Lt•l 
41 C:. VAL(At)+l GOI'O 51 , 71,H,lll ' *** 11 '!0 *** 
sa CMD*Dta '••• 111 ••• 
" 0010 2tl •••• ll 
11 am•ota tl •••• rou 
•• GOI'O ,.. • ••• uw 
H Qm*Oil t l ••• • A 
111 GO'I"' 21t I •• • C*t 
111 am•ota • l • ••• oatVI 
121 G0r0 211 • ••• IYftDl 
lll IWD '*************** ltl • •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
151 ' *** DILift ftiS .CTIOII ********** 
lfl ' *** tr YOU KAVI A **************** 
171 I ••• IWt.~l-OilW •••••• • ••••••••••• 
111 CII)*Dta• ••• nft'D ••••••••••••••••••••••• 
ltl ' •••••••••••••••••••••••••••••••••••••••••• •••••••••••• 
2tl CLaM!tl 
211 Dl" AI Ill I 
221 roa ••no2 
Ul L-UUI+t••to21•1 

241 P•t+l 
lSI C•l 
211 A$(Pl•AIIP) +CJIUIHUII..+Cil 

271 C.C+l 
211 IF HUt t.+Cl <>l2COOI'OMI 
291 IF AIIPI•• "COOI'Olll 
ltl Pll1Jrrt(L-Ul6l ), lftii(P) 1 " ) -. lll lllllft 

121 T•hll l•l1 0010 221 
Ul Pll.,.IPRI"" 

0 Rt'UP ,_ - AIUIAY 
') ,_ HRLI. 
• CALCUI.Aft .c:ua LOCATIOII 

cw ftMT or ,_ -
0 .,.... PIIOClMII& 

• nu scua • l"rraa 
CBMACTIIU Ill AaaAY 

0110YE 1'0 •xT ICUIB LOCATIOII 
'LOOP IF lOT A -.Alii! 
' I F IIUL.I. 000!0 niOGMJI ALICT 

"1U IPII 
' Unlft ·- - VITI P 

' AC 110.. ICUIII 1'0 ttr Aft OP IIIIIT ·--0 DCMI 1'0 ttrAII'I' OP UKT L I Ill 

lU tal""- -Ill? (DTIII I 'rO UftAII'I' DI RPICit)" 
151 IF P>ll 000!0 111 
lU lfel-.TS1 IF llfe""c;oro lU 
171 I•YIU.{Ifl 1 IF 1•1 COOI'Oll llUII lH 
lll IIIPIIT l1 IP 1•1 <;01'0 U 
JH IF RIGIITf(Af(ll) , li•"Cim"ftP C,_, Af(li)IIU& RUB Af{l) 

Program Ustlng. DIRPICK 
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takes a more knowledgeable 
soul than 1 to write a program 
that can read a disk's dlrectOf'Y 
track. 

But, calling a directory and 
PEEKing the video screen mem
OI'Y locations Is a roundabout 
way to get to the same pl.ce. 

ANd the DlrectOf'Y 

DIRPICK Is a BASIC program 
which reads the dlrectOf'Y of the 
disk drive of your choice, 
numbers the programs, and 
runs any BASIC or /CMD file by 

entering Its number. 
CMD"DIR gets the dlrectOI'Y 

onto the screen. As you can see 
In Example 1, the program titles 
appear at 20 character Intervals 
across the screen. Each line Is 
64 characters wide. 

Variable Z counts the three 
programs across the screen and 
variable Y counts lines. Since 
the start of the first program 
name Ia always location 15488 
(3C80H), the starting location of 
each succeeding name (variable 
L) Is 15488+64•Y +20·z (Line 

ALE DIRECTORY - DRIVE 1 

OOSREAOY 

230). 
Line 260 PEEKs the screen 

memory and stores the 
characters In the AS array. 
Variable C moves the PEEK to 
the next memory location. 
Variable P numbers the pre; 
grams. Line 280 tests 101' blanks 
(ASCII code 32). When a blank Ia 
encountered, DIRPICK assumes 
that this Ia the end of the pre; 
gram name. It then jumps to 
Line 3001 which replaces the 
original program name with 
P)PROGNAME (see Example 2), 
and moves on to the start of the 
next program name. 

Line 290 testa for a null string. 
A null string means no more pre; 
grams, so OIRPICK jumps to the 
prograrn-<:all section (Lines 330 
to the end). Lines 350 to 370 save 
you the trouble of hitting the 
enter key, If there are nine pre; 
grams or leas. 

If you have more than thirty 
programs on a disk (I know It's 
possible, but I've got to see It to 
believe It!), you will have to In
crease the CLEAR statement In 

f>ROGIV.MS - nn 7137 

Example 1. 



for the TIS-80 from Micro-Mega 
• 

The Original GREEN-SCREEN 

The eye-pleasing Green-Screen fits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 

Don't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver· 
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS-80 Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 

The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

THE GREEN-SCREEN ....................................................... $13.95 
Add $1.00 for postage and handling. 

TMma: Ch«<< 0< "'-)' Ofdw, no COOl 0< Ctedil t»n11. /)INN. Add amount 
lhoWII lor pollag. attd llattdlittg 10 ~ oiiM il-. AII/I-I 111/pp«<willllll 41 
houri b)',,.., c:l.,, o- pt/olil'f mall. VlfVIttla ,.lidettra. add 4% ,.,.. •••· 

..-211 

Mtcrc.-MegA . P .O . Box 6265 · A r hf'l!:Jt.on,Va 22206 

THE 

DIRECTORY 
A Com prehensive Guide to Programs 

Now. you can haYe acc:.a to hundreds~ 
computer progmma, quickly and easily. 

The Software Directory llsts available programs 
for maJor home and small business computers. including 
Apple .. . Atart ... North Star ... Radio Shack ... PET ... CP/M 
Systems and more. 

Indexed for fast and easy reference. Directory 
categories include games. educatlon. utWties. home 
accounting. and professional business programs. It's 
organized according to computer type. so you can find 
the programs designed for your computer. fast. 

The Software Directory describes each program. 
and lists the m1nimum required system. program price. 
ordering information and vendor address. 

The Software Directory has all the information you 
need for ordering any ol the hundreds a software 
programs available. To get it. send a check or money 
order for $9.95 to Software Central. We'll send you a 
software reference book you'll use time and again. 

Software Central 
P.O. Box 30424 Dept. M ..... ,, 
Uncoln. NE 68503 

HI-RESOLUTION 
GRAPHICS FOR TRS-80* 

INTRODUCING: 

EIRAM Graphics is 1 unique llardwaretsollware package. which will integrate fliOh· 
speed. high resolution graphics into any level It TRS-80 system. EIRAM hardware is 1 
fully plug-compatible box. whicll instaMs in minutes. and requires absolutely • 
modifications to the TRS-80 system. EIRAM software is 1 compact. retOQtable set ot 
utMitits whicll providts the user with easily KCnsible graphics functions. For instance: 
the user pokes the end point coordinates of 1 hne into certain locations. does a USA call. 
and an optimized dot-raster liM isautomaticatly drawn on I hi screen at very high speed 
(less than 10 mtll~seconds lor a medium length line). 

E/RAM doH not require the purchase of an additional monitor CRT. The high-resolution 
graphics video is syncronized with the TRS·Ml video and appears on the screen with the 
nOfmal TRS-80 display. Alphanumerics. TRS-80 graphics. and EIRAM high-resolution 
graphics may bl displayed simultaneously 11t individually. 

EIRAM llardwlrt conlliM its own 6144 by1l video memOfy. whtth p<ovideu true256 • 
192 matrix of.......- graphic elements. IE I RAM is •r 1 Pfovrammablt character 
~rator IYIII= graphics system. Character generator systems have serious limitations 
in lull scr- graphics applications.) 

EIRAM wMI operate with or without an upansion Interlace. and with any standard 
memory configuration (4k through 481<). 

E/RAM is lilt. "EIAAM" is an acronym lor Extended .. ndom Access lemory, a very 
short description of the Patent-Pending method of 110 employed by this device. which 
gives It memory-mapped speed without interfering with lhlmemory space used by the 
TRS-80. 

The installtion of EIRAM wih not affect 
n~~tmal operation of the TAS·Ml. High 
resolution ON/OFF Is under program or 
manual control 11 switch is providtcl). An 
expansion card edge connector is p<ovided 
so that other peripherals may bl used on 
the TRS-80 bus. 

E/RAM software packege is compact (less thin 1000 bytes). last. easy to use. and vary 
nuible. A relocating loader is provided. The user can delete unneeded routines if more 
memory space is required.liMscan be drawn as lastas 13 per second using BASIC USR 
calls. and as last as 200 per second using assembly languaQt provrams. 

Routines usable through USR of BASIC. and of course an assembtef CAll are: 

lr.T Sets up display 
PlOT Plots a point 
READ Ruds 1 point from the screen 
BLACK Sets drawing mode to black (off) 
WHITE Sets drawing mode to on 
ClEAR Clears the high-resolution graphics screen 
liNE Draws 1 liM 

As 111 uampte. alter the utilities pack~g~ Is loaded and you dasire to draw a ~M. the 
following sequence of BASIC instructions could bl executed: 

U• USR(Ol Return the communications area 
POKE U•t.XO Provide the beginning X coordinate 
POKE U•3.YO Provide the beginning Y coordiMII 
POKE 1Jo5.X1 Provide the ending X COOtdinalt 
POKE U•7.Y1 Provide the ending Y COOfdinate 
Y=USR(4) Draw the line (Current speed is 

apjlfoximatlly 13 vectors/second) 

The complete EIRAM packege is available lOt only $349.95. and includes case. power 
supply. cables. software casslllt. and complete documentation. 

To Otdtr. or lor further details. write or call: 

VERN STREET PRODUCTS 
114 West Taft 

Sapulpa, Oklahoma 74066 
Phone: (918) 224-5347 

Dialer inquiries art invited. 

We handle a lull lint 
of Radio Sllack products 

Terms: COO Welcome. clletk. money order. Master ChJrge. or Visa 
Delivery: Stocll to Ml days. 
EIRAM was design4d. and is manufactured by KEYliNE COMPUTER PRODUCTS. INC. 
13 East 6th Street. MIC 200. Tulsa. Oklahoma 74119. 

"TRS-80 is 1 registered tradtmark of Radio Shack. a Tandy Corpor1tion. 
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(Clirtheast@ICROWARi) 
BOX 2133, .--1• 

BOSTON, MA. 02106 

INTERFACE EXPANSION BOARD 

MD 
For the TRS 80' 

The Inter lace Expanston Board gtves 
your computer these features: 

Phone Modem 
2K E-PROM OPTION "o•' 
32 K Memory PC Board & user maruaJ 

Real· Time Clock 

Psrsllel Port 6495 
RS-232 Port • Dua l Cassette Llnfl Add 3 oo 10 , snoppong 

Floppy Disk Controller ' & nandllng Te>as res· 

On Board Supply ;~~n ts add 5' < salu 

Silk Screen 
Solder Ma sk 
Expansion Port 
Manus/ 

"MDX 2 WIFOC 
4 V.t.Jl..&BlE NOV 1!10 

FREE PAMPHLET AVAILABLE. 

.. 
Call or wr i te 

MICRO-DE:CiiGN .--m 
P.O. Box 18054 ..,. 

Austin , T9xos 78760 
1. 512· 458'2937 
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y.,.,.. TRB-ao•- Lin• l"'"l"in~er :XV or Cen~ronic.l 737 
can eully produce d~tation with thia ~YP•••~ look. All you n-d le 
PROP. JCotlce now the letter• lnot Ju-t the worda l on each line ll&ve been 
evenly apaad, rnultlng In a profeaalonal, rather than a computerlred ~pearance. 

If you have been loalllng for an :XB~-like BD:XTOR and 
WORD l""ROCESS:XNO tnt fanMtter, tNn yau 1\a.,. .,_, loaldng for 
BUBED:XT and SUBSCR:XPT ... both baaed on CMS. 

All aoftware Ia dt etributed on di.utt. for l2X - 481: TRS-«l Model I 'e. 
r::locunentatton - -...le pragr..,. are Included, At least one diek drive ie Meded. 

PROP tl9.95 

SPEC :X ALl 

SUBEDIT+ SUBSCRIPT tl9.95 ~ 

Both Package• 134.95 

IPr l c .. Include ehlpplng l 

THE BOOKKEEPERS 
FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper-48K, 3 DRIVE, w / ALPHA $199.95 
Intermediate Bookkeeper-48K, 2DRIVE & Printer 

Cheap Bookkeeper-32K, 2DRIVE & Printer 

$189.95 
$175.00 

All Above Are Daily joumal- G! L Systems 

Hex Code Converter, loan Payment Finder, & 
Amortization Table, 16K, 1DRIVE & Printer-ALL 3 $29.95 

STURDIVANT 6 DUNN, INC. .--82 

BOX 277, 124 WASHINGTON ST ., CONWAY . NH, 03818 

200ns 16K DYNAMIC RAMS $5600 

• Memory Expansion for TAS-so· Modell or II. EXIDY. HEATH-89. 
APPLE or New PET 

• No speaal tools reqUired 

• These are premtum quality Htgh Speed (up to 4MHz) RAMS 

• An optiona l I year UNCONDITIONAL RAM Replacement Warranty tS 
available for an additional $1400 

To OrdN SE'nd Chrck or Monry Ordr r to 

NBCC • 5717 Wooden Hawk • Burke. Virginia 22015 
TRS SO' Ownerc; add S3 00 lor two d1p o;,hunts 

THE MICRO CLINIC 

CENTRONICS 779/RS PRINTER I LOWER CASE KIT 
Don 't let the newer low-priced printers wit h lower-case capabi li t ies make your 
Centronics 779/Radio Shack Printer I obsolete. Our assembled and tested CLC-1 
conversion kit wi ll give your 779 the fu ll upper/l ower case character set at a 
fraction of the cost of a new printer. Illustrated instructions make Installat ion 
easy ·just 3 connections, no etch cuts. Compare our introductory price to other 
k it s selling for $1 25 · at $99 our CLC·t kit br ings your 779 Into the 80's and makes 
word processing a pract ical applicat ion. 

CLC-1 INTRODUCTORY PRICE: $99 Includes P/H CA add 6% tax-

• VISAIMC tnCivde Cl td number. st9n .arure . e.cp elate, onone num~r 

MC tncluoe m te rban t.. number lntroduc1ory pnce good 1nru H31f8 1 

THE MICRO CLI NIC • 17375 Brookhurst • Suite t 14 • Fountain Valley, CA 



Line 200, and the DIM statement 
In Line 210. Line 390 can be ad· 
justed (with an OR or two) to run 
command files with other tEXTs. 

If you have the Radio Shack 

lowercase mod, you have prob
ably discovered that It screws 
up the codes stored In the video 
screen memory locations. The 
prOblem Is that, until a lower
case driver Ia loaded, the ASCII 
codes read 64 less than they 
should. So PEEKing the video 
memory yields control codes In· 
stead of character codes. The 
fix for OIRPICK Is: 

260 X • PEEK(L +C): IF X<32 THEN 
X=X+&I 
21116 AI(P) = AI(P) + CHRI(X) 

This will work with correct or 

screwed up codes In memory. 
Most of your BASIC programs 

can be kludged to return you to 
DIRPICK. Many ICMD programs 
will return you to BASIC leaving 
DIRPICK Intact. Enter RUN and 
you're back In business. I know 
It works with DIRCHECK. Just 
think, you could run for days 
without having to keyboard 
more than a few numbers. 

One colleague asked me why 
I didn't call It MENU since It Is a 
menu program. The prOblem Ia 
that every third disk has a pro
gram called MENU, so I called It 
DIRPICK. But If you like, you can 
call It MENU ... or you can call 
it Ray, or you can call It 

Jay ... • 

FILE DIRECTORY - CAlVE I 
I)GOAPICMO 
4) GNOMEARPICMO 
1) PfiOGNAMEJSAS 
10) PAOGI8AS 

PROGRAMS - 1 1117137 
2) NAMEPROGICMD 
5jGOAN£MAP 

IIIGRAMNOPE 
11) MEANICMO 

PROGRAM NUMBER7 (0 • RESTART DIAPICI() 
?_ 

Exemple2. 

TRS-80·-- CONDENSE 
1ll UHI•te II BASIC 
c.,n~~l• Utllltlll 

• • ltllllu 1.3 llw Anlla•lt • • 

• Write BASIC programa uaing aingle atata~nt linea for eaae 
of maintenance. 

• Write BASIC program• with unlimited remarlla and commenta 
to improve program readability and documentation .... 

- AND STILL GET -
OPTIMUM USE OF MEMORY - FASTER PROGRAM 
EXECUTION 

• Compreaaea programa up to 70'lb of original aize 
• Improve• execution time by •• much aa 30"11> 
• Createa multiple·atatement program linea 
• Blank compraaaion 
• Remarll and comment deletion 
• Renumber& GOTO, GOSUB, THEN, ELSE. and RESUME 

atatementa which reference deleted line numbet'a 
• PLUS THESE NEW USER REQUESTED OPTIONS: 

· Retention of low numbered remarll atatements 
· Checkpoint 1 Restart Facilitiea 
· Phase 1 work file 

..... I 121.15 IIHI II 124.15 
(Diskette) (Diskette) 

IITERDnONAL SOFTWARE ASSOCIATES 
P.O. lex 14105 ..-1111 

o ....... 61124 

At last ... tht 
Typewriter ln~rface! 

Turn your electric typewriter Into a low cott, high 
quality hard copy printer. 1 Year Warranty 

Dynatyper-the patented ' ROI-1/ 0 Pak is last becoming the industry 
standard lor typewriter output Why? Because: 
1. It takes 2 minutes to Initially install and 5 seconds to remove or 

replace. 
2. You do not h!ve to modify your typewriter. All factory warranties 

and maintenance agreements on your typewriter will be honored. 
3. You can UH it with all powered carriage return typewriters that 

h8ve U.S. keyboard. Our Model I works wilh all non Setectrics and 
our Modal II works with Setectrics. Conversion between models 
takes 2 minutes and the kit (26 plungers) is available lor a nominal 
charge. 

4. You don't have to lug around a bulky printer when you travel. II 
there is a typewriter at your destination. you can install the l~ht 
(31bs.) 1/ 0 Pak In just 2 minutes. 

5. Same interface for TRS-80, Apple and GPIB. Centronics and Pet 
compatible interfaces are available in third quarter 1980. Electric 
pencil available. 

6. Delivery: Stock to two weeks. Price: $499. lor the complete system. 
FOB Rochester. Domestic. 

Over 1000 in operation today. VISA and MasterCard accepted. Call 
Ken Yenicky at 71&-~338. --------------------------. ...... ~~ .. , ... 
3100 Monroe Avenue. Roche1ter, New York 14618 

The wor1d'a moM popular rnicnx:omputer, with 18K ol memory 
...S ~ II BASIC for only see&.OO complete with fuiiiO-dey 
Recio Sheck werrenty. 
We ec:cept check, money order or phone orders with 
Visa or M .. ter Charge. (Shlpptng costa added to 
ch•rge orders). 
Disk drives, printers, peripher•la, software & o-mea . .. 
you name It, we've got It 
(both Redlo ShKk & other 
br•nds). Write or c•ll for 
our comptete price list. 

~ 
ELECTRONICS 

MART, LTD. 

32 EAST MAINe MILAN. MICHIGAN 48160 e (313) 439-1508 
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SOFTWARE 

Sound advice for 80 owners. 

POW-BANG 
ZAP-
John L. Brandollnl N1ABE 
7 Maple St. 
Merrimac, MA 01860 

Years ago, when the topic of 
computers came up, most 

people visualized a rack full of 
flashing lights accompanied by 
weird electronic sounds. With 
the present trend In electronics 
bringing computers Into the 
home, that Illusion has dlssl· 
pated. 

Though the visual display can 
be entertaining, to me It Is 
something akin to playing pin· 
ball without the bells, thumps 
and buzzer. 

Aclcllng Sound 

By applying techniques ex· 
tracted from the TRS-80 assem· 
bly language manual and the 
Level II Reference Manual, the 
procedure outlined here adds 
sound through your 80's cas· 
sette 1/0 port to an external am
plifier. 

The program Is limited only by 
the user's Imagination. Through 
manipulation of frequency, tone 
duration and multiple tones, one 
can bring life to myriad game 
programs, or simply signal the 
end of a long program. 

The procedure wol1ts as tol· 
Iowa (Listing 1). A one-by1e 
count, O<n.o;FFH (255 decimal) 

(CRASH) 
Is POKED Into memory location 
7FFDH (32765 decimal) for dura· 
tion and 7FFEH (32766 decimal) 
for frequency. 

Upon call to the USA routine, 
the C register Is loaded with the 
contents of the memory loca· 
tlon specified by the Index regis· 
ter (IX+ 0). This controls the du· 
ration of the outer loop. 

The B register Is then loaded 
with the count specified by the 
Index register (IX + 1) to control 
Inner loop 2 (frequency). A count 
of one Is loaded In the A register 
and shifted out to the cassette 

port (FF) for the f irst half of the 
cycle, while decrementing the B 
register. 

When the count In the B regis· 
ter reaches zero, control passes 
to loop 3. With the B register 
again loaded with the frequency 
count, a 2 Is loaded In the A reg· 
Isler and shifted out the cas
sette port for the second half of 
the cycle. 

When loop 3 falls through, the 
C register Is decremented and 
the contents checked for zero. If 
the count Is greater than zero, 
the program jumps to the begin· 

1 SOUND UFCTS SUBROUTINE 
I 
riiY JOHN L. IIIIANDOLINI 
I 

OliO 
.,.., 

:START C# IIUIIIIOOTIN! 
7,. DD,al,,., 7J' LD IX ?Wilt I 

114 OD,41! , . LD c, IIX·f~ ;an oa.u .., D0,46 ,fl DELAY LD 1 1 ( l X•l ;G~T- 1'011£ 

fA 31!!,11 LD ~ 
;CTa..E PORT 'F?t Oflf 

fiC .,,,.., 0111' ( ) , A i Dfl.AY F'OR TQI(£ Ill: lf,f'll! TON. DJNZ 1'01'1. 
If DD, 46 ,fl LD I, ( Il• 1 ) ;an-
13 3!, f2 LD ~~),A ; CtCU: PORT ' P1'' OfT 
15 D3,fT OI1T 

i KLAY I'"OR 1'01'11! 17 1f, F! TONe DJ1'Z TONe 
11 fO IlK c 

~ 80Ufll0 TlU. Dl)fll l lA ••• Jll IG , ... .n 
1e Cl 11ft ;GO BACI( TO KAIN ~NOGIIAif 

I'JIIt 

Program Listing 1. Machine Language Routine. 

"'" 4 · .:. 
" " 1 . . . ... 

.05~' IK 

Fig. 1. Sound Amplifier Circuit. 
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nlng of the subroutine and the 
process starts over. When the C 
register reaches zero, loop 1 
falls through and a return Is 
made back to the BASIC pro· 
gram that called it. 

I've Included the machine lan
guage routine to Illustrate the 

Flow Chart 



Camp1ete LNW 
Expansion 
Interfaces 

flM. L ~\1\ S~·"rm E~pan~ton off.-" unt' of lht' b .... l alt .. mitll\t'' 

lo th•· RMi to Shark tn lt"r fiK't' . .. nd no• • •lh Ill complt'IP ktt 
from CO~IPl'T.:X ,,· .. ru·n twur r Wr ~Ydwd thr I C martu-t 
for th ,..... m onth .. .and ~' " '411t'1'1 lht- r~ u l pru,·umn~t r um pu · 
n.nh for l ht' L.~ Y. board V. r fuund lh•l b~ -.hupptnl: (o, lht> 
.,....., P"""" from , ..,.,., 10 uo·n don. th .. L.~ Y. b~td rou kt br 
.,...mb&rd f<W ~ ~ .. ,.,., pitt1 ~ <"USI uf $ 2$3 00 nut 1nr luch nc 
-.ht pptnl 1"0"1 ("O)Crti[X ..,., ..... ) UU llft'W and monr'\ b~ 
u((,•n na it rnmpk-tr L~\1\ '!'''"m r'll: p»t~Stun lui f m S 2 ·19 00 
(Ws._, R ..\\1 ~d C'aswttr R .. la~ J 'A r ""'"" tnrlud .. all I C 
Socbh :\ue unh ,, th" L\14"/C"O"PI" n :X t' \ p&n\ton tnt rr· 
(-'-"" bt-tt rr t"k-f'lrt~~tlh. wt'\r mMir 11 l h f' bnl T RSKOitm'") 
" " P•"'wn tnl prbrr b.\ d• " l"' "lf and bl.i tldani it c~tum C'ab t· 
n.ot fur 11 • T RS80 '' ' tr.danark o f Tandy Corp 

Tht C'n' Cahtn~u f o r t ht LNW tnt trf•-::f~ '"' m~t o l qw.~ht )' 
tootr.."h wood . " u~tom ftnt~~d 1n 4 halu walnul ~olor l hcn 
cn mmC'\.1 .. r o und l ht' fr o nt h )l 41umtnum m o ld •"' 1 • O ~. a bt· 
MIS ;ur ;,Yaii4Mf 

1'tw CPTl OII c-..t ,.. ,11 ~oh.l t ht LNW Bo•rd . aniJ PQ*ff 
Wo~pphc~ (Of ~th k c yt'lo4rd • nd t h e LNW lY'Itm U P i ftiiOft 
Wnwrcmcnu t 5 ·· wtdf' ' 1 J •, ·· df'C'r ' 5 '• ·· rail ... . 111.11 

Ttw CP'T2000 cMiiMC. hai .. 11 r•f rhe f«•tun~ o f I he CPT 1000 

::: ::~, h~~ ,:~ ~O,.,~~ra"d;:~ d~~:$c~~OOc;u:::~~"~.:_:~e:";~ 
fro nt Pi nt I 1h11 ~~omu wllh ~.·u t (H.Ih for I or ~ dtlk dn "el or 
w11h no \. Utoul\ The cn~ooo mr uurr ' I S"" wtde ~ 1)'4 ' ' 
door • 3., .. 1011 . .. .... . . ... .. '"·" 

LNW Sylltm f'4plftsaon K11 
1 A_n em hlt d 1 

en I 000 Cab1ntt 
CPT1000 C•h•nct 
LS W Sy1Ctm Eap ans1on Board 
T I I R~K) Stu..·k l l raMformt' r f or LNW 
ll:oybo1rd lo F 1/ F C1blo 
Nufh n Fan for CPT :000 

tlndtvttJual ..:ompo rwnu avatbblt also I 

S 2ft.OO ...... .... .... 
... oo 
21.15 
lt ... 
lUI 

C.:0 \1Pl T t:\ '"\'"'"''"d lol l matur da~ dmn aualabW u n rh .. 
m1rkt"l pruu lu twrom lnlf a d t'a lt' f for l ft ) OIW Tlw d rn·.- ,. ... 
wWird lo m~~rk~ •~ 1tw Tandon n t 100 S..rws. Comp~ .. 
l fwtr SP""If tUI IOft" :.ftd ft'IIUr..S find . .. thin k you ' ll qrH I hal 
ttw Tandun ni iOO !Wr'"' or 0 1sll Om·"' ar. Chr ~ n atlabk> 

Tand on as t h~ k:IWI •nc de~Mr and suppb~r of rnd/ "Wrttt 
hu ds for most oc-.rr dS dun WU fllufK iureu 
Trad to Trad •~uss tame of S m1lhtt~onch 
No h«illd kud flin t requ11cd. m oM 04htn tah lS M S 
l Q d I wnl~ htitd auaran iHd fo r 10.000 hours 
C)u~I C'f th1n m oJI Ofh~r d 1t k dnvl'" 
F1rst w rrnsful manuf•·t urr r o r 6oub~ hudt d duns 

- Ooo<ri(ltiool -- ··~""" T\1100. 1 40 Tra.:k S111alo Ho•dod $2U.to IZti.K 
TMIOO.: 40 Tro.:k Douhlo Hudod 321.01 stt ... 
TIIIOO.l 80 Track So"'lo Hudod 315.00 Ut.OI 
TMIOQ.4 80 Trad Dou Mo Hu d od 47$.00 541.10 

:~, ·~~~ ~~~vl~t~lll•ln~~~~~r ,.,,~n~' stu":~~ dr nSity 

- U• il Willi S.,.y 

WPII l l ~0 Tmk So"'l< Hudod $215.01 
c

S4t.OI 
IIPIII :~O T"' k Douhlt Sodtd 371.01 
Shut att SA•00· .1~ Tr~~.·k S 1ncl~ Sldtd 21i.OI 

Comput..x carrirs or ran suppl)' mOil an)' 
T RS80 Systom or periplwrois. I Call for quotH ) 

VARIOUS OTHER SPECIALS ~ 
Sontoon I Cal Mod• m . . . .. $ 179.00 
Vorba lim I Scotch diskoll• s I Box 10) 24.9S 
16 K k AM Chipo . . . . - .... 8 I S4.9S 
Radio Sh1<k S)'Sloms 
Lovol II · IlK R AM. . . . . . • . . S 700.00 
Lovtl II · 4 K RAM. . . . . .. .. 5~.00 
1\Co<kl II · 64K S)'ltom . . ... J.SOO.OO 
OK Expanwon lnterfaco . _ ...... S 2S9 .rO 
16K Exp1111ion ln tt-rfac. lour RA~I ). . 339 .00 
32K Expansoon lnterfoc• (our R AM) .. . 419 .00 
Sohwa.. 
S.Owdos 80 .... 
Dosplu• . . . . . . . . . 
EWctri< l't>nal(modol I d osk I 
EW.,t ri< l't>n<i l(modol I <MWtl • ) . 

.... s 149.00 
. .99.9S 

. $ ISO.OO 
. . . . 100.00 

ut.to 
32t.OO 

Centronics737 
ror tht' ftn-1 11m.- "''"''· I rUt' lf'llt'f qvaht) pnntlnJ ror undt'f 
S800 Comparf' q uahl ) . fnlu~ and our p ncr • •• th1nk 
~ oull I I'"""' thai l b.. 737 pnnlrr hom CO~Pl'Tf:X 1.s 

"" .......... 
n:ATVU:S 
Fan fold.ll'lttrhud aad roll ree-d pape r 
T RUE UNDEitliNING C APABILITIES 
Subscupl end uapcr~~.:npt pn nltnl 
FaSI 80 CPS lp<Oporl oo OIIII aod lO CPS l mono'l'a.:od o 
True dnnndlftl, lower c- eK 
lt'ihl M;lfJift JU\IIftUI .O ft 
Opho MI forat" C'l\ar.cltr Wh 
Na9 d OC mau•• or 7al d ot ma t ru. 
hpaftrlod pn n i · IO ( PI aftd lb 7 0'1 
lwhrectton~l lltppt r motor 
80 or I 1 2 ~.·olv~nn pnnll"' 
B<'r of • lila U.. prier . . . . .. .• . .. a 150.01 

All products sold by COMP VTEX ar" 1 00~ auarantt"t'd for 90 days. A I yur 100% cuarantet> 
rs n ailabl•• on all of o ur hardwan> for an additional I ll% o f the items purchaM' price. 
\' ISA/Mast ~r Card ac~pted(add 4'llo to total) ALL ORDERS SIIIPPED WITH IN 6 DAYS OF ORDER 
SHIPPING - UPS insurt>d(ull for rate ) Personal cht>cks ht>ld 2 weeks prio r to shipping. 

C.O.D.'s accepted(may requin> 10% down) 17710 Herita e Ct ., Webster. T x. 77598 

THE 

QUIZ 
MOVIES 

-r&L.&VI810tv 
s~O"Ta 

NEVE,. EVE,. .. E~AT8 
GAMES 

HUND .. EDS 0~ QUESTIONS 

a LEVELS-~ .. SONAL 
8CO,.E ~E .. GAME 

ENTE .. TAINS ANY AGE 

TRS-80-16K LEVEL n 
~, a.tr~a I F ..... lllfttt ... $ U5 
~--·IF- TV Sllows . . .. $1.95 
PN FootW I ht ... ll Rtcor • .. .. . $9.95 

All $19.95 

..--. (QUARP PUB'S) 
P.O. BOX 7416 
OXNARD, CA. 93031 

c 
0 ·-~ c 
CD 
E 

._ 
CD 
(I) ·-t: 
CD 
> 
"0 
as 
c 
as 
~ 
CD 
::::s 
D" 

II 
• • 

REDUC. PROGRAMMING 
.PPORT BY 80% II 

• • 

· · IN FOUl SIMPlE STEPS · · 
Ill Dr1• lilt DIU [ nlry f llfll on lhe 

YIOEO SC«EEN 

111 Specify Clltc:llllf lllf [ ICh f otld 

• All) ill I ype Ched 
• NoflidCIIDq 

• Ul Cflecl 

Ill S.vt DIU Enlry Control f 01m 

141 DAIAENIR Silbtoubnts N1 
Apj)loclbon. CDWLEIEL Y 
Conlrol Dill Enlry 

Sllniii<G Aulll O~~t~llor Error Prompls 
S...p~htG O~~t~llllf lroononc 

• Redoced Pr011101 De¥ I oont 
[lomonale C.bllf ln/Oul Prob!Ms 

* Gel & Put Records to Disk 
F1le by .. KEY 

* Re1d File rn Key 
Sequence Wi1hout Sortina 

• Ottete Records W1tllout 
Recopyma F ole 

• Add to Disk F 1tes 1n Any 
Sequence 

* V1r11ble Key lencth From 
I to SO Char ICier s 

llflll Om Ulolouloon 
h- Prot. Deoeioi)IIOnl 
lllpr!Md Olltl ClllriCitfosbcs 
Reduce "' [~"''"''" $4rhna 
l•pr!Md Ptrlor~~o~nce 

DISTRIBUTED ON DISKETTE • • • INCLUDES: 
• Screen Prep. Utility • ISAM Subroutines 
• DATAENTR Subroutmes • ISAII Util1hes 
• El1111pte Procr1111 • Documenllbon 
• Complete Documenllt1011 • ll~tl kst Simple AppliutiOII 

SIO.OO $90.00 
TRS-80!> MODEL I I II SOFTWARE FROM: 

Johnson Auoclet.. -or- 24 Hour Order Line 
P . 0 . Box 1 402M ..-16 For Bank C.d S8lea 
Redding. CA9600 1 (916) 221·0740 

· WAITE FOR FREE CATALOG · 
TAS·80' AegiiM<ed Tr_,. ollhe TANDY CORP 
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Qume. 
Printers 

for the TRS-80? 

Our model CS-2 interface plugs into the Oume printer 1/0 
and offers I Centronics connector for DIRECT CONNECTION 
from your TRS-80 parallel interface. 
0. Which Oume? 
A. Any sprint 3 ssrlfs printer 35, 45, or 55 CPS. 
0. Software compatabiHty? 
A. The code set Is ctHilpatable with : 

Diablo 161011620 
Sprint 5 subset 
Scripslt works with no modification. 

Price: $395.00 shipped from stock 

[
Complete printer systems available. ] 
Example: Sprint 3/45cps with TRS-80 Interface $2645.00. 

ALSO AVAILABLE 
Sprint 5 Printers RO & KSR 
Sprint 3 Twintrlck 
DataTrack 8 Floppy Disk Drives 
DataTrack 5 Floppy Disk Drives 
Forms Tractors 
Cut Sheet Feeders 
Interfaces for Oume to Apple, Pet, HP-85 
Systems 10 Computer systems 
Supplies 
Complete service depot 

Dealer quantity discounts available. 

DATA WHOLESALE 
CORPORATION ~ .. 

700 Whitney St. Sin Lllndro, CA 94577 (415) 638-1206 
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IF YOUR CUSTOMER 
MAILING 
LIST 
HAS YOU 
NAILED ... 
behind a desk for hours 
at a time because of 
constant updates and 
change.s, dial (617) 373-1599 
and we'll explain our Customer 
Control Mail List System that has 670 customers per 
diskette; will store name and address information, 
reference code, plus variable selection codes for each 
customer; will display customer information of a video 
screen, print reports and mailing labels; will sort 670 
names in less than 30 seconds; select, sort, and print 
670 mailing labels in just over 30 minutes; has Partial 
Key Lookup and instantaneous display; has select/ sort 
options by record sequence, last name, city, state, zip 
code or reference code; and has a low price of only 
$99.00! 

Sf1m SYSTEmS~ UlC. 
P.O . Box 1225 • 2 Wuhington Street 

Haverhill, Muaachusetts 01830 

MORE FROM MANHATTAN 
APPLICATIONS 

CALCULATOR PlUS makes your TRS·80 a printing calculator. or 
an excellent on·screen calculator w ithOut a printer. Chain and 
mixed calculations, memories for answer storage or calcula· 
t ions with constants. Oll·screen or printed review of long add· 
and·substract operations. Optional dollar format. MPC·1 S9 95 

CHICK lOOK PlUS solves the problem of monthly bank state· 
ment reconciliation. withOut cumbersome rape record·keep· 
lng. Just do your checkbOOk once a month and let CheckbOOk 
Pius handle all the detal~ and find the errors. MCB·1 S9.95 

CALCULATOR & CHICKIOOK PlUS on one cassette.MC·2 $14 95 

ntl USTIIAKER Powerful. versatile program allOws entry of 
400 names or items. w ith codes. in 16K. Usts by cooe on· screen 
or to printer. sorts, provides edit ing of entry or cooe. dump· 
lng, lOading lists. Pull any category from fist In seconds. 

MLM·1 $9.95 
DIVI!RSIONS 

CIN ltUMIIY 2.0 plays a strong game. good enough to challenge 
an experr player. Piays a full regulation game, keeps score to 
game and changes strategy to counter opponent's play. A pro
gram you'll enjoy playing against and trying to beat . 

MCR·1 $14.95 

LAIYRINTH RUN A fast action game. racing through sharp 
turns. slaloms and narrowing passages set a record time - or 
hit a waH and you're out. Each labyrinth has Sprint and Full 
courses. with three levels of skill. A fascinating test of coordl· 
nation and Slclll. High speed graphics. MLR·1 sg 95 

E.S.P. LAI Based on the famous Duke University experiments 
The computer selects symbols at random to display on the 
screen for E.S.P. trials. Analyzes trial results for direct telepathy, 
precognition. postcognltlon. Special tests for precognition and 
telelclnesls. Machlne·language graphics MTL·1 S9.9S 

MANHATTAN SOFTWARE, Inc. ~90 
P.O. Box 5200 crand Central station 

New York City, New York 10017 



Z-80 commands used to pro· 
duce the sounds. To Implement 
the program one uses the tech· 
nique illustrated in the Level II 
Reference Manual for storing a 
USA routine In a string (Program 
Listing 2). This needs to be done 
only once during the program. 
By POKEing a count Into mem· 
ory locations 32765 and 32766 
(0<n<255) and calling the USA 
routine, one can generate tones 

5 CLS : RANDOH:GOT032000 

through the cassette 1/0. 
The program in Listing 2 con· 

tains a demo routine in the f irst 
few lines. To use the sound rou· 
tine in your program, delete up 
to 31999 and follow the afore· 
mentioned steps to call the rou· 
tine. 

If you do not have a suitable 
amplifier t o use with the 
TRS- 80, you could use the clr· 
cuit depicted in Fig. 1.• 

15 F•RND(75)+35:D•RND(290 ) : 'PICK FREQ. ' DELAY COUNTS 
17 PRINTCHR$(F) ;CHR$(D) ; 
40 POKE3276S,D:POKE32766,F: ' STORE DELAY AND FREQ. IN ME 

HORY LOC 7FFD & 7FFE 
50 X=USR(0) : ' CALL SUBROUTINE TO CREATE TONE 
75 GOT015 
319 99 END 
32000 DATA221 ,33 , 253 , 127,221,78,00 , 221,70,01,62,01,211, 

255,16,254, 221,70,01 ,62, 02, 211,255,16,254,13 ,32 , 23 
5,20l: 'HACHINE LANGUAGEROUTINE FOR CREATINE OF TON 
E 

32010 CLEAR100 :P$•"" : FORI • l T029 : READJ :P$• P$+CHR$(J) : NEX 
T: ' ROUTINE TO PUT MACHINE LANGUAGE INTO MEI40RY 

3202 0 POKE16526,PEEK(VARPTR(P$)+1 ) : ' LOAD IN LOW BYTE OF 
START ADDRESS OF USR ROUTINE 

32 030 POKE16527,PEEK(VARPTR(P$)+2):'LOAD IN HIGH BYTES 
TART ADDRESS OF USR ROUTINE 

32040 GOT015 : ' RETURN TO MAIN PROGRAM AFTER LOADING INS 
OUND SUBROUTINE 

329 99 END 

Program Listing 2. BASIC Call Program. 

M·BO 
CONTROL BOX 

The 11· 80 OCTOPORT Is a slm· 
pie to uae Interlace lor the 
TIII· IO COMPUT!II. You con 
controf I eatemel devleea Md 

MnM 8 e aternel condiUona. Ead'l output uses a reed 
relay and each input an opto-l sOiator to e lectrlcelly 
Isolate your TRS-80 

One or more controllera c:en be connected 10 either the 
interlace cOIV\ector or the screen printer connector 

£Aoch OCTOPORT Ia 
th lpped comple tely 
••••mble d, teated 
oneS INCLUDES the 

ASSEMBLED BURNED-IN & TESTED 

VIe your TRS-80. end our M~BO eontrot bo• to program control 
energy uv.ngs devices at home or .n yovr bu11nes1. Send for our 
frH eppltcation no111 today. 

MULLEN COM..vTE .. ... RODUCTS. 80X 1214. HAYWARD. CA M644 

OII-I& 1 ~\ 713·2866. VISA/MAST~ ACCEI'TED 
INClUDE$ I 50 FOR 5HIPI'1NG & HANOUNG. CAliFORNIA RESIDENTS ADO TAX. 

,. Reader Service-see 1>696 242 

I H"' -110 < OM I',\ IIBI I I>I._,K DHI\ I ._, 
·\I (iHI ,\I 1>1 ._,( Ol :\I"'" 

• These MPI drives are completely compauble ,..;th Radoo Shack ·s and 
may be m1xed and matched' (I.e you may US<' Radoo Shack dows and 
MPI·s together wnh no problems' They are totally compa!ible With 
TRSDOS. NEWDOS. or any other TRS·80 software') 

• These MPI's have doors that close ~nd keep dust olll 1 

• TheS<' MPrs hove au to d1ske11e eJeCt' 
• These dr!Ws are one of lhe las test on the market 5 mohS<'conds 

versus Radoo Shack ·s 40 mohseconds1 
• TheS<' d rM!s come complete wnh power supply and COS<' and are ready 

to use ommed~ately They are compallble ''"'h RadiO Shack·s dosk cable 
or yOu may purchase our cable 

• Dual dnve •s same t\S IVJO dnv{'S but uses only on~ dtskette1 Save money 
on expenstve d1skerres1 h may bt' used asdnwOand l, I and2or 2and31 

Th1s ts a fantaSt iC buy1 

• SAVE $ 116 (S.ngle drove) or $451 (Dual drove) 
Over Rad!o Shack·s songle drove priCes' 

WE S HIP FAST! O RDER YOUR DRIVE TODAY!!! 

Order • 
8000 MPI S1ngle Drove . . . • . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . 330.();) 
8001 MPI Duill Dnve . . . . • . • . . . . • . . . . . . . . . . . . . . • . . . • . . . . 469.00 
8002 4 Dr"'" Cable ................. _............... . . . . . . 39.95 
8003 2 Dnve Cable ·-..................... . . . . . . . . . . . . . . . 24.95 
8005 TRSDOS Manual and TRSDOS 2. 3 _..... . . . . . . . . . . . . 19.95 
8006 NEWDOS• (mcludes edotor assembler that 

works wtth rape or dtsk. dtsassernbler. superzc:,p. 
basiC variable reference, renumber. dtsk commands 
from bas.c. screen to pnnter command. 
and much more . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 99.95 

8016 NEWDOS 80 and NEWDOS· ("NEW" NE\VDOS• 
and more • . . . • • . . . . . . . . . • . • . • . . . . • . . . •...•..... 149.95 

8007 TRS 80 Dosk and other mystenes by 
H C . Penntngron gtves exphc tl d{!scnpuons 
of TRSDOS. NEWDOS. SUPERZAP. DEBUG etc . . 22.00 

8008 Ten p<>ek d1skeii<>S . • • . . . • . . . • . . . . . . . . . . . 29.95 
8009 S.ngle diSkeii <>S . . • • • • • . . . . . . . • . . . . • _......... 2.99 
8010 Dosk holders (hold ten each ) .. . . _.. . . . . . . . . . • . 2.99 

F'fftsloipplnc 
No "" on oul or •ta t~ ord.-r.s" 

W P ~cept Vt$<1 M 3!ill:'f Ch.l!9'' Mt"ll l~!to' Otd~''' c~ ... k .. 4C 0 [ ) J,.i 1{11'\lt.l l v 19 
Send Ofdel:t to Simulfk, P 0 So~ 13687·Z. Tun;on. A7 S5732 

Na~ -----------------------------------------

Address ---------------------------
Cuy State ___ Z1p __ _ 
PhOnt' o rdt'rs ~·ekomt' 24 hour~! 1100) 518· 1149 F(lft'tgll ordch ,tdd $20 po~ldgt' 
and Mndlmg pot dnve TRS ~ li" TM uf Radto Sh .. 1r..loc A Tilndy Cnrp 

Aruoo.l fl'sl<k>nht ddd 4 )dk>:. ta"' 

~· 
• ~..... «, 

ZIP UP TO 
7SPEEDSI ...... 

NOW YOU CAN RUN YOUR TRS-80 RELIABLY 100% TO 125% FASTER (4 
MHZ)! Our NEW speedup board enables programs to run 50% slower than 
normal, normal, and 50%, 70%, 90%, 100%, or 125% faster. A 50% mini· 
mum Increase Is guaranteed (90% to 100% typical) ; however, DETAILED IN· 
STRUCTIONS SHOW CHANGES REQUIRED TO THE TRS-80 THAT Will 
INSURE RELIABLE OPERATION AT THE 100% OR 125% INCREASE I 
Software speed control with switch override option allows speed changes 
AT ANY TIME without program Interruption. Our board also compensates 
for slow memory! Automatic slow down possible during cassette or disk 
operltjon (not required for TRSDDS, NEWDDS, and VTDS 4.0 !). Power 
LED changes color (red • yellow · green) to indicate normal, slow, and 
high speed operation. 

ASSEMBLED AND TESTED $37.50 

VIDEO I. Provides black characters and graphics on an all white screen lor 
a much crisper and easier to read presentation • gives none of the glare 
associated with plastic screen add-ons. Includes a unit to Improve monitor 
performance. SOFTWARE CONTROLLABLE 

ASSEMBLED $23.95 

? --- OKIDATA Mlcrollne 80 printer. 
$559 (list SBOO) 

CaiH. residents add 6% tax. Foreign orders add 10%. Printers shipped 
freight collect. 

ARCHBOLD ELECTRONICS 
Rancho Cordova, CA 95670 

(916) 635-5408 -
Dealer inquiries invited ~ 

10708 Segovia Way ". 
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GENERAL 

Finally! A long overdue outline for Scripsit's six hour instruction tapes. 

The Table of Contents 

Dennis Thurlow 
Instant Software, Inc. 
Peterborough, NH 03458 

Scrlpslt's word processing system from Radio Shack Includes everything except a table of contents for Its Instructional tapes. Therein 
lies the biggest fault of the Scrlpslt package-a slx·hour long affair-that makes review and brushup difficult. 

We have, therefore, complied a table of contents. The numbers are the tape counter numbers, Including leader. 
The Scrips it system supports the following modes: upper and lowercase; left and right justification; disk 110; block moves; global com· 

mends and headers and footers on each page. The whole thing Is similar to Compugraphlc's software package right down to the tapes 
that come with it. 

Here is a table: 

L .. aonOne 208: Mote Special Commands 281: Priority of Commands t18: Ending Format Statements 
000: lnt roduetion 224: Setting the Width 43e: Revi- 165: Cancel Centering 
02t: What Is a Word Procestot? 2112: Setting Indentation 454: More on Priority 1715: Using Tabs 
0115: Gene<al Instructions m : Tabe 464: More u- For the Clear Key 287: Adding Tebs 
190: How to Bool Up tne System 3115: Typing Practice 537: Saving Text 2111 : Cleating T ebs 
216: Making a S.Ckup 3:27: The Wrlf) Around Feature 5111!1: More on He.cler BlOcks 320: La.dlng Extra Text and Chaining 
345: Loading Programs With and Witnoul 388: lna.ta 610: Comment Unes 381 : Exchanging Paragraphs or Blocks 

Lowercase !!01 : Review 831 : Other Kinds of Blocks 454: Delating B locks and/or Block 
371: Running I he Program 561: Juatlficatlon and Ita Implications Markers 
38Q: Moving the Cureor Left and Rlghtl 561 : Why Printout and ScrMn .,. Dtf· 538: Delate From Cureor 

Using Overtype ferent L .. aon Four 563: Changing Headers, Footers, and 
4215: Enler Key !175: Printing Standerda, LIMa, Margins, 000: Review Page Numbering 
4!17: Conlrol Key/Dele ling Individual etc. 105: Mora General Data on Blocks !594: More Pracllce with FormalS 

Characters 51l8: Changing Printout Format 16!1: Makl ng a He.cler BlOck 868: Proof Reading and Error Meaaagea 
51~ Moving the Cursor Up!More Delete 811: Beginning of the Line Marker 308: Llallng a Whole Document Including 

Keya 842: More Uppar/Lowe<caaa Conaldar• Invisible Linea 

5715: Revi-/More Cursor Movaa tiona 348: More on Saving Text L .. aon Six 
848: A F- Words Aboul the Buffer 848: Mora on Marg Ina 3118: Foote<a and Page Numbet Blocks 000: Introduction 

81!0: Preparing the Prlnler 1154: Una Spacing !102: Review of Footer BlOcks 0118: Window Command Mode 

878: Printing tha Text 871: The Clear Key 521: Oelellng Trailing Spaces 170: Repeat and Global Replace 

11111: Why the Cureor Moves Aile< Printing 11117: Menon Tebl 538: T eallng for Errors 3:21 : Things That Can Go Wrong WHh 

7115; Power Down Procedure !182: HyPhenating Words Replace 
1!61: The Hot Zone 346: Global Delete 

Lesson Three 1175: Changing Hyphenated Texi/Remo¥· 408: Global Finds 
Lenon Two 000: Storing on Oiak/Exchlnglng BlOcks/ lng Hyphens 475: Copy Markets, Print SupprMa. Win-

082: BlwM KII)'ISpeclal Commands HMOer BlOcks dowSuppr ... 
104: Finding the Line Width 070: Review 517: Other Wayato Save a Documenl 
137: Finding the Number of Characters 105: More on Exchange Blocka Lesson Five 548: Four La.d Instructions 

Typed 21!1: Paragraph Formatting BlOck 000: Introduction 56!1: Some Mote Prtnt lnatruct lona 
188: Why Scrlpalt Says 150 Characters 247: Centering, Justifying, and Othe< For· 050: Tit .. Pages 587: DOS lnatructlona 

Typed Before You Stall Typing mats 084: Ver1ical Centering 820: Rernlnde<l on Errora 
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3 11._,~,, IMMtl~s fn•••• t11e etlifttrs 
~ ••f 1~11 & lltt •\\i~n"'~••••l•••filltl 

•40 COMPUTER GAMES-BK7381-Forty games in a ll in nine 
different categories. Games for large and small systems, and 
even a section on calculator games. Many versions of BASIC 
used and a wide variety of systems represented. A must for the 
serious computer gamesman. $7.95. 

e SOME OF THE BEST FROM KILOBAUDIMICROCOMPUTING-BK7311-A collection of 
best articles that have recently appeared In Kilobaud/MICROCOMPUTING. Included is material 
on the TRS-80 and PET systems, CP/M, the 8080/8085/ZBO chips, the ASR-33 terminal. Data base 
management, word processing, text editors and file structures are covered too. Programming 
techniques and hardcore hardware construction projects for modems, high speed cassette 
Interfaces and TVTs are also Included in this large format, 200 plus page edition. $10.95. • 

e UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS - BK7382- A valuable 
addition to your computing library. This two part text includes the best articles that have ap
peared in 73 and Kilobaud Microcomputing magazines on the hardware and software 
aspects of the new microcomputing hobby. Well known authors and well structured text 
helps the reader get involved in America's fastest growing hobby. $10.95. 

HER BOOKS------~~~; 
•INSIDE LEVEL II-BK1183-For machine language programmers! This is a 
comprehensive reference guide to the Level II ROMs, allowing easy utilization 
of the sophisticated routines they contain. It concisely explains set-ups, calling #,~ 
sequences, variable passage and 110 routines. Part II presents an entirely new C'J 
composite program structure which unloads under the SYSTEM command and 
executes In both BASIC and machine code with the speed and efficiency of a 
complier. Special consideration Is given to disk systems. $15.95. • 

eTRS·80 DISK AND OTHER MYSTERIES-BK1181-by Harvard C. Penning· 
ton. This is the definitive work on the TRS-80 disk system. It is full of detailed 
"How to" information with examples, samples and in-depth explanations 
suitable for beginners and professionals alike. The recovery of one lost file is 
worth the price alone. $22.50. • 

e PROGRAMMING THE Z·80- BK 1122- by Rod nay Zaks. Here is assembly 
language programming for the Z·80 presented as a progressive, step-by-step 
course. This book is both an educational text and a self-contained reference 
book, useful to both the beginning and the experienced programmer who wish 
to learn about the Z-80. Exercises to test the reader are included. $14.95: 

• LEARNING LEVEL II-BK1175-by David Lien. Writlen for the TRS-80. 
this book on Level II BASIC explores 8Y8fY Important BASIC capability. Updates are in· 
eluded for students of the Level l User's Manual; sections on using the Editor. dual cas
sene operation. printers. peripheral devices. and conversion of Level I to Level II. 
$15.95 .• 

•THE BASIC HANDBOOK-BK1174-by David Lien. A virtual EN· 
CYCLOPEDIA of BASIC. not favoring one computer ove< another. explaining over 250 
BASIC words. If a computer doesn't have the capabilities of a,_ word, other words 
or combinations can accomplish the same function. The HANDBOOK helps you get the 
most from your computer, be it " bottom or the line·· m icro. or oYerslzed monster. 
$14.95: 

•TOOLS & TECHNIQUES FOR ELECTRONICS-KB7348-An 
easy·t<>understand book for the beginning kit bulld8f as well as the experienced hob
byist. It has numerous pictures and descriptions for safe. correct ways to use basic and 
specialized toots for electronics p<ojects. specialized metal working tools. and 
chemical aids used In repair shops. $4.95 • 

•use the order card In the back of this mae-JIM or ltanltt your order on a separate piece of_..- mal to ao fllkrocomputlng Bookshelf • Pelelborough 
NH 0345S. Be sure to Include check or de!Miod credit card Information. l'lo C.O.D. orders accepted. An ilbove add $1.00 ..-~ng. Pluse allow 4-6 weeks 

lor delvery. Questions rega<dlng your order? Pluse write Customer Servke at the a-addlus. 
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m1crocomput1 ng 

GAMES---
e MORE BASIC COMPUTER GAMES- BK 1182- edited by 

\ 
David H. A hi. More fun in BASIC! 84 new games from the people 
who brought you BASIC Computer Games. Includes such 

• favorites as Minotaur (battle the mythical beast) and Eliza ~~ (unload your troubles on the doctor at bargain rates). Complete 
" with game description, l isting and sample run. $7.50. • 

eWHAT TO DO AFTER YOU HIT RETURN- BK1071- PCC's 
fi rst book of computer games . .. 48 different computer games 
you can play in BASIC . . . programs, descriptions, many illuS· 
!rations. Lunar Landing, Hammurabi, King, Civel 2, Cubic 5, 
Taxman, Star Trek, Crash, Market, etc. $10.95. • 
e BASIC COMPUTER GAMES- BK 1074- Okay, so once you 
get your computer and are running in BASIC, then what? Then 
you need some programs in BASIC, that's what . This book has 
101 games lor you from very simple to real buggers. You get the 
games, a descript ion of the games, the listing to put in your 
computer and a sample run to show you how they work. Fun. 
Any one game will be worth more than the pr ice of the book for 
the fun you and your family will have with it. $7.50. • 

eHOW TO MAKE MONEY WITH COMPUTERS-BK1003-In 
10 information·packed chapters, Jerry Felsen describes more 
than 30 computer·related, money·making, high profit, low 
capital investment opportunities. $15.00. • 
e HOW TO SELL ANYTHING TO ANYBODY- BK7306- AC· 
cording to The Guinness Book of World Records, the author, 
Joe Girard, is ··the world's greatest salesman ... This book 
reveals how he made a fortune- and how you can, too. $2.25. • 

•FREELANCE SOFTWARE PUBLISHING-BK1179-by B. J. 
Kor ites. "This book is about money and how to make it by 
writing and selling computer programs," (author's foreword). If 
you have the skills to write a saleable pro9ram, you now need to 
acquire the skills to sell that program. Th1s compact book com· 
prehensively covers the entire publishing process and many 
aspects of software salesmanship. $14.95. • 

eTHE INCREDIBLE SECRET MONEY MACHINE-BK1178-by Don Lancaster. A d if· 
ferent kind ol "cookbook"" from Don Lancaster. Want to slash taxes? Get free vacations? 
Win at investments? Make money from something that you like to do? You'll find this 
book essential to give you the key insider details of what is really involved in starting up 
Y9':!r own mon~y m!~hin~. ~?-~? · • 

~l---- BUSINESS 
ePAYROLL WITH COST ACCOUNTING-IN BASIC-BK1001-by L. Poole & M. 
Borchers, includes program listings with remarks, descriptions, discussions of 
the principle behind each program, file layouts, and a complete user' s manual with 
step·by·step instructions, flowcharts, and simple reports and CRT d isplays. Pay· 
roll and cost accounting features include separate payrolls lor up to 10 com. 
panies, time·tested interactive data entry, easy correction of data entry errors, job 
costing (labor of distribution), check printing w ith full deduction and pay detail, 
and 16 different printed reports, including W·2 and 941 (in CBASIC). $20.00. • 

e SOME COMMON BASIC PROGRAMS-BK1053-publlshed by Adam Osborne & 
Associates, Inc. Perfect for non·technical computerists requiring ready·tcruse prcr 
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
who is not an experienced programmer. All will operate in the stand·alone mode. 
$12.50 paperback. • 

e PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM- BK1009- Learn 
how to unleash the power of a personal computer for your own benefit in this 
ready· tO· use data·base management program. $11 .95. • 

• Use the otckr cud In the bkk of this magazine ot Itemize your order on a separate piece of paper and m.11ll lo 80 l'llcrocompuUng Bookohell• Peterborougll 
NH 03458. Be sure to include chKk ot detailed credit card infonn11Uon. No C.O.D. otden accepted. All above add S 1.00 handling. Please allow ~weeks 

lot deHvery. QuesUons regarding your otder? Please write Customer Service at the above aclclreu. 
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TRS-80 
SERIAL 1/0 
• Can onput onto baste 
• Can use LUST and 
LPRINT to output, or 
output contonuously • 
RS-232 compatJble • 
Can be used With or 
wothout the expansoon 
bus • On board swotch 
selectable baud ratas 
of 11 0 . 1 50. 300. 600. 
1200. 2400. panty or 
no panty odd or even. 
5 to 8 data bots. and 1 
or 2 stop bots 0 T.R 
ltne • Requores +5. 
-1 2 VOC • Board only 
$19.95 Part No 801 0 . 
wtth parts $59.95 Part 
No. 801 OA. assembled 
$79.95 Part No 80 1 0 
C. No connectors pro
voded. see below 

[ lAI RS :l32 COI'I 

ntC&-01" Pvt No 
OIIO!!PM<n
.. 8 COftlhiCCOI' 

celiiii!S1QZ~ 
... OI!20f'O 

Pnnts address labels. 
rrUix:qJy IOIIOICeS and 
legal-stze reports. Aqust 
the tractor Width from 
1-3/ 4 to 9-1 / 2 onches. 
8 swotch-selectable 
forms lengths. Print 6 
or 8 ines per lOCh. Add 
the software..5electabje 
1\.t dot plottJng {T8I:hcs 
opbon to pmt ilJstr&
toons. black letters, 
charts. !J'IIP'lS. Part No. 
1621 ~ $899.95 . With 
graphocs opbon Part No. 
162173$1099.95 

GAME PADDLES 
& SOUND 

DIGICOM DATA 
PRODUCTS INC. 

Series 312 
Acoustic Coupler 

SYSTEM 
EXPANSION 

from 
LNW Research 

• Senal RS232C/ 20 
mA 1/ 0 • Floppy con
troller • 32K bytes 
memory • Parallel pnnt
er port • Dual cassette 
port • Real-orne clock 
• Screen pnnter bus • 
Dnboerd power supply 
• Software ~oble 
• Solder mask. sdk 
screen PC board and 
user manual, Part No. 
LNWBO, $69.95. 

Box of 10, 5" $29.95, 
B"$39.95. 
Plastic box, holds 10 
dosketiJss, 5" - $4.50, 
8"- $ 6 .50. 

LEE DEX 
MONITOR 

AN S-1 00 bus Adapter-Motherboard for the 
TRS-80. Kot. Part No. HUH81 DU<K. $295.95. 

PartNo. HUH81 $375.95. 

NOW! 
A FULL SUPPORT SYSTEM 

FORTRS-80 

e 32K of RAM e EPROM firmware • Dosk 
control • Data acquosoiJon • Parallel 1/ 0 • 
Senal 1/ 0 • Plug onto GPA's Motherboard. 
GPA's quality design trlCiudes • 6-44 pon edge 
connectors • +5V, - 5V, +12V, - 12V external 
power supply requored • ActJve termonatJon. 
The Motherboard, Part No. GPABO, os arty 
$149.95. 

TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 

FOR THE GPABO 
Memor y ca rds: Now woth Fortran compolers 
avaolable for your TRS-80, addotoonal expansl()(l 
memory os a must! Card With sockets only. Part 
No. GPAB01 ,$119.95. Card With 16K of4116 
Dynamc Ram. Part No. GPAB02, $224.95 
Card With 32K of 4116 Oynamc Ram. Part No. 
GPA803. $329.95 AD cards come equopped 
With sockets to accomodate 32K of Ram. 
EPROM fir mware card. Put those valuable 
subroutJnes on nrmware. Don't waste tome 
loadtng and unloadong tapes and dosks. For 2708 
or 2716 EPROMS, Pert No. GPA806. $79.95. 
S erial 1/0 card. Here's what you've been 
eslong for, a full senat termnal onterface. With 
AS-232C or 20 rnA. Current loop. Input/ output 
capabilitJeS. Part No. GPAB07, $79.95 
Puallel 1/0 Card. ContrOl h.nctlons on the 
outside world, ITlOilltor and store neal orne 
events. Two parallel output ports. Otp swotches 
select portS C0-254!. Part No. GPA808, 
$79.95. 

FLOPPY DISK 
STORAGE BINDERS 

DIGITAL 
CASSETTE 

5 mon. each s ode. Box 
of 10 $9.95. Pert No. 
C-5. 

~ bnder .... th 
ten 5 1 / 4 nch ,ackets 
Part No. 51 08-$9.95• 
Jackets arty, fits stan
dard 3-nng bonders. Part 
No 510-69¢ each. 

TRENDCOM 
PRINTER 

TRENOCOM 200. Part 
No. TRC0200$495_95. 
Interface for TRS-00. 
Part No. TBOA $4995. 
For Apple II, Part No 
TRCAU. $7595. For 
PET. NO TRCP2. 
$79 95 For Scoccerer, 
TRCSR1 $45.95. 

SARGON: A Computer 
Chess Program 

Features the complete program that won the 
1978 West Coast Computer Faore Tourna
ment. Part No. 00603- TRS-80 Level II; 
Part No. 00604 -Apple II (24KJ $19.95 

SPINW RITER 
MODELS 5510 and 5520 

Featt.w'es-EIA RS-232C/ COTT V24 ~tar
face Standard • 55 Olaracters Per Second 
MaXImum Print Rate • Impeccable Pnnt G\Jattty 
COCA Quality! • Microp<'!lCE!ssor Electl'!lncs • 
Hogh Resoluoon Plotttng/ Graphong • Lowest 
(Jperattng Noose Level • Self-Test Pnnttng • 
Operator Engoneered ContrOl Panel • Prints 
Ongonal and up to Seven Copoes • NEG ~forma.. 
bon Svstems new Model551 0 Aeceow CToly and 
Model 5520 Keyboard Send/ Receive SPIN
WRITER terminals are ttiiCiopoocessor car 
trolled senal. ompact tem11na1s desogned for 
remote pnntong applicatiOnS where onveccable 
pnnt quality os requored. Model 551 0 RO, Part 
No. NECA30759 $2795.95 • Model 5520 
KSR, Part No. NECA30762 $3095.95 
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HOBB~ORLD br~~ to~ 
larqett ~eledti0l2 of eleatron1cs pgrtp 
and ~aiprrent. Oar ~ .mvenlorM. 
inalud~= ~ter ~~'peripheralS, 
compaterizeU. i.o\4$ ~ garrep, application 
boar~' di~k.' cii~kette~ J inte.9rated 
Girrttfrl,~ J an exten$ive librar1 of 
aamprehen)ive ~oft,w-are and bookc? 
... . alrpo_pt an~thing ~u. ma;J .need., 

RoBB!fW)KLD ha~ it ! :from friendly 
cu$\o:mer ~lation~ to the care in handling 
and shippinQ -you.r onler$# Ht>b~\Jorld 
i~ dedicated. t.o serving you.t 
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• • • We have them All! 
All the Disks and Printers 
that interface to the TRS-80 

CENTRONICS 
PRINTERS 

J 

Disk Drive for the 
TRS-80® 

Save ov• 11fJIJ 
on RMIIo ShM:Ir ~ 

Percom, Lobo, Vista 
Full compatible with expansion 

interface and TRSDOS software. 

NEW Digital Innovations 
Drive -complete w / case and 
P.S. Your choice of Shugart or 

MPI 140 track I drive 

A 
Fantastic $349 

Value 

2·Drive Cable . . . . ... . .... . .... . $24.!16 
4·Drive Ceble . . .. . .. . ... . .. . . . . $34.!16 

I Add $6 for shipping and insurencel 

CORVUS 10 megabyte hard 
disk for Mod. I or II 

ONLY$4716 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete w /microprocessor controller and 
power supply. Factory built . User installs 
solenoid assembly or it can be done at Escon 
factory at nominal cost . 
Parallel version/ TRS-80. $S7S Only $514 
TRS-80 Cable (specify Mod I or Ill ..... $25 

(Add $6 for shipping I 

PER COM 
ELECTRIC CRAYON 

List $249.95 ONLY $229.95 

RADIO 
SHACK® 
TRS-8()® 

with standard 
Radio Shllck warranty 

Cl 
through Radio Shack stores. 

10% Off on Mod lend Mod II 

Mod I. 4K. List $499 .... .. OUR PRICE M4t 
Mod I Level 2. 111<. list $849 .... .. .... 7'14 
Mod II w /14K. List $3899 ....... .. .. . 3e81 
bpenelon.lnterfece with 0 RAM . . . . . ._ 

Paper Tiger. ust s995 . . $895 
w /grephics option , incl. buffer, $1194 .. $989 
TRS-60 ceble . . . . . . . . . . . . . . . . . . . . . . . • 4li 

(Add $7.50 lor shipping end insurance.! 

OKIDATA PRINTER 

MICROLINE 80 
9x7 dot matn• . 6 or B lones per Inch, pnnts 132 
columns usong compressed pnnt . Pnnts block 
formaned graphocs IS dosplayed by TRS-80. 
u llc . froctoon f eed (prints from rolll or woll feed 
standard 9 W ' pon ·feed fanfold paper . Uses 
Centronocs style parallel onterfece; plug com· 
patible woth all TRS -80's. Lost $949. 

l ht• 
\he r11lon1' _.. ...,., ~ 
an ~ 

OUR PRICE 
ONLY $649 

Adjueteble Trector Feed Option ...... S99 

NEW 730wlfriction and tractor . ONLY M791 
779 ITRS-60 Lme Prtr. II. List $1245 ..... Mt• 
779 w / tractor, List $1350 ............. 104r 
702 120 cps, bi-directtonal, tractor. VFU 1• 
703 180 cps, bi-directional, trector, VFU . ~ 

•same IS Line Printer I !same es Line Prtr. II 
!Shipping for 730 end 737 $7.50. Other models 
shipped freight collecll 

NEC SPINWRITER™ 

A fantastic 55 cps letter-quality printer 
A fantastic value . . . Cell for Price! 

Tl-810 w /seroal/parallel onterf loutper· 
forms Lone Pronter 1111 
Ust $1940 (shopped lreoght col I $1735 

CP / M ' OPERATING SYSTEM 
for Mod I CP/ M 1.4, List $145 ...... •121 
for Mod II CP /M 2.2. List $170 ...... •141 

Shoppong $2.50 
Complete line of CP / M software avaolable 

at discount prices - Call us I 

TPM - a dosk operatong system whoch 
runs CP/ M compatoble programs. w ro tten 
specofically for Z80 based systems - more 
efficoent and less expensrve than CP/ M · 
List 579.95 - specofy Mod I or Mod II 

OUR PRICE $59.95 
Pnnters for TRS-60 reQuore Level II mach ones. Printer cables e• tra. Call for pnce and order number. 

Prices on thos ld ere for prepaid orders. Charge cards and C.O.D. 2% hogher. Depos.t may be required with C.O.D. AU proces subfect to change and offers 
subject to withdrawal without notice. Redio Shack end TRS·80 are tredemarks of the Tandy Corporation. CP / M is a trademark of Oogotal Research. 

- WRITE FOR FREE CATALOG-

MiniMicroMart, Inc~~ 
1618James Street, Syracuse, NY 13203 1315) 422-4467 TWX 710-541 -0431 Z 
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TO ORDER CALL TOLL FREE 

1·800·321·2037 IL'I'MI 
INC 

IH OHIO CALL COLLECT (216) 566·9130 '" ~ ........... ~. 
tt..,...•J 1v....:, Cor:> 

THE CHESTERFIELD BUILDING • I 101 EAST I ZTH STREET . SUITE ZZZ • CLEVELAND . OHIO 4411S 

NEW the MAGIC WAN Dr~ NEW 
SPECIAL!. ...... .. .. S 299.85 

the most powerful. most fle•ible. most rehabte. most useable word procesSing software 
IVIilable for a CP/M' baNd TAS-80' model II 

MAGIC WANDTM can do more work •n less hme with h•gh quali ty than eny othef product you 
cen buy. 

The commend struclure is simple. logical 1nd complete. The progrems are cresh·proot 1nd 
completely reliable. 

The system •s supported by what users say •s the best user's menual ever produced for 
m•crocomputer software 

FEATURES 
• Full screen text ed•t•ng • Up to t28 venables 
• Full text formatting commands • Condit•onal commenda 
• Merging with external dlte files • True proportional 1p1clng 

QUOTES 'ROM THE June. 11180 Mlc:rocompufing article "Super Word Proc:euors" by Rod 
Hallen 
"Of all the word processors 1 Nive uMd {and tNit •ncludlls a dozen or more). the Magic Wand 
•• the moat versat•le The Wand has almost 111 of the featurn of other processors. plus many 
new ones of •ts own. II meesures up to even the word-procns•ng softw1re runn•ng on the 
largest meinfreme computers ... 

. " Magic Wend it en outstanding example of the n- levels of software INti are be•ng 
wri tten for the amell bualnesaman. elthou~h I cen't lmeg•ne a busineu of any t •ze that 
couldn't use aoltware of th•s Quality_ .. 

MAGIC WAND . w111 1110 operate on Oas•s bated aystems 
· will operate on tell but we recommend 32k tor adequete opereling memory 
. 11 available on 5 % end 8 diskettn 

MAGIC WAND il a copyrighted progrem by Small Business Applications Inc .. TRS-«l •s e 
registered trademlrtt of Tandy COrp .. CP/M is 1 registered trldemarll ot Dog• tel Research Corp 

AIDS-Ill* by MTC 
MODEll . .. $69.95 MODEL II ... $99.95 

lntroduc•ng th~ lat~st add•llon to MTC's tam•ly of data manag~m~nt systems AIS Ill NC 
PROGRAMMING. easy to use COMPlETE PACKAGE •nclud.ng demonstration apphcatiOfl . 
documentatiOn and MAPS Ill (SH below) 

• Up to 20 USER DEFINED FIElDS of e•th~r num~r~c or character type 
• CHARACTER type • •~ Ids may be any l~ngth 1tota l u p to 254 characters) 

NEWDOS/80 
br ..,.,., .. 

Allplr • . , ..... ....._. IUCCil'tiOf eo NEWOOS t 
il ... , Thil .. not 11'1 ~ ..,.,. ol 
NEWOOS. tlut I co....... ... product. 
Sinlpllfild DOS commands Clll be iMUntt1 ea· 
ecutecl from BASIC. 1\1111 within 1 prCJirlm. 
wittlout disturblnl the resident code. S,stem op· 
tionl. such • IIISIWOrd protection. IIUIIIbef and 
bPI ol «<iiii driwft. BREAK key enablelclillble 
end ~ ~ riiCCCI ..... ' · tll'l be 
quUIJ and .-, dllnpcl Five • rllldDnt· 
~tC~M • tw11t ....., ..-c~ .....,.. o1 up eo 
4096 .,._, end no FIE~! A powwtul CHAIN 
IKilty 11Dw1 ~INPUTs eo be reid fnllli 1 
dill file. An~ R£NUMIJER 1Ki1tJ per· 
miU I'OUIIS of ...._.. to be reloutld within 
pr=•m code. Dilllettes ma_y even be 
des n1ted 11 RUN-ONLY! F11tures 111 
N + utilitiH (SUPEAZAP 3.0. etc.) end 
111udi ~! One MTC t.dinOI SUI! _.,.,. 
IIIII Nwin1 NEWOOS'10 i5 "bettlr tNn tea .. 
,,..,.. ...... to lUCile lor ,ourlell!) lndudn 
l~IJIIP instruction ,._,.. and MTC 0U£ 
C¥d. 
NEWOOS/80 .... . ............. S 149.95 
MTC QUE C.rd only . . . ... . ... .. . S7.50 
CALL R£GAROIN<i OUR NEWDOS t UPGRAD£ 
PRICING 

Complete for Model I with all utilities 
Plus exclusive MTC QUE urd! 

NEWDOS+ 
$6995 

by Apparat 
40 TRACK VERSION .......... S 79.95 
intludn R£F. R£NUM. SUPEAZAP. EDITOR! 
ASSEM .. DISASSEM .. DIRCHECK. and 1110r11 Thil 
i5 the or•inll NEWOOS With II o1 Applr.t's utility 
JlfOI'-· lncludn eatlwft MTC QUE IQud Uter 
Edut.tlonl C¥d. 
MTC QUE C.d only .... .. . . . . . . ..... S 1.50 • NUMERIC·type fields feature automat•c tormatt•ng. round•ng. dK1mal alignment and 

validatiOn 11::1========-=======•111 
• Full feature EDITING when add•ng or chang•ng rK ords 

ENT ER FIEl D (u n I!)'~ tn mort! cn,JrolC!t!• s lh.!n s~,t~d 
BACKSPACE (de~!e las t t tt.l racter typed ) RIGIH J USTIFY FIElD contt!nts 
OEl f TE FIElD conten ts SI\ IP rl l lO 110 neat o• previOUS t.eldl 
RESTORE FlflO con tents SIIIP RECORD llo neat o• pre voous •Korell 

• SORTING of records •s MACHINE CODE ass1st~d 
· 200 RECORDS <40 characters ! m about 5 SECONDS 

ANY COMBINATION of h~lds llnclud~ng numencs1 w•th each held 1n asc~nd•ng or 
d~scend•ng ord~r 

• SELECTION of rKords tor Load•ng. Updahng . Delet•ng . Pn nhng and Sav•ng •s 
MACHINE CODE ass•sted 

SPK•fy up to 4 CRITERIA. ~ach us.ng on~ of 6 RELATIONAL COMPARISONS 
LOAD or SAVE seiKted records us•ng MULTIPLE FIL ES 
Example Select rKords representing those peop le who live '" the state of Col· 

o rado. but not'" th~ c•ty of Denver . whose last name beg1ns w1th " F" 
and whose •ncom~ ~xceeds $9000 00 

Eumple Select records representmg those ~les made to XYZ COMPANY that 
eaceeds S25 00. between the dates 03 15 and 04 I 0 

!MAPS II (MTC AIDS PRINT SUBSYSTEM). •ncluded at no charg~. 
• COMPATIBLE w1th AIDS·II data f1l~s and AIDS subsystems. 
• Move up from AIDS-II and EXPAND to 20 f1~ld c.~b1hty WITHOUT REENTERING 

DATA 
• AIDS· II (Model I or II) owners may UPGRADE FOR ONl V S25 00. 

'WARNING • Thos procr•m •s wronen on BASIC and c•n be listed •n the norm•• m•nner 
Mod•flutoon of progr•m code •s NOT RECOMMENDED' due 10 ots e•tr...,e comple11ty 

AIDS 
CALCULATION SUBSYSTEM 

(CALCS) 
MTC'1 most popullr AIDS 1Ub1ptem. UM 
for . repcl!1 lenet'dion lnvoM111 basic 
IIYrlipuatlon of numeric diU. FMbnl .. : 
• Utlr·IPKIIed PIP title 
• CclluniMr ........ 
• OptionlllndanUtlon 
• Columnllr Mll»toUtt aener.tect wtten 

there II I CMnp ln I U..·ll*fild 
column. 

• U..·IP8Cifild CclluniMr Tot.-
• Ccllunw ,.... CCIIIIIMMd .... con

stants mdJOI column ,.... 
• 1111ance tarw.ct cmlllliDnl (Ex: Groa ... .... ..,........,.... ...... 
..... + ... tu). 

• u.. tor ~. IIMntorr. ttn.tCill 
- ott. numeric·...... lntonMtion .,...__ 

MTC CALC$ ... ...... .... .... S24.95 
For Model II . .... . ..... ... ... S39.95 



ILTMI,NC 
DISTRIBUTORS OF TOP QUALITY DISKS, DOS & DATA MANAGEMENT SYSTEMS 

THE TOOL BOX Any 3, 
$49.95 

For Modelll. . .... . .. .. S 74.95 

5 
SIFTER . . ........ . ......... . $19.95 

TDAM . .. . . ..... · · · .... · · · · · $19.9 For Model II. .. .............. $29.95 
For Model II .............. . .. $29.95 

Includes MTC QUE Card! 
Hnlnil trouble with RANDOM FILES? With MTC's 
T.tlle·briven Access Method {TOAM) ,ou'H never 
fret oYer FIELDi"4 .. lin. No knowleQie of 
r.ndom M:CISS files IS required. Insert the fOAM 
" interpreter" into any BASIC procr~m and type in 
a lew DATA stltementsdescribinc the intorrMtion 
in your files. TOAM doH the rest! Ruds and 
writes fields and records of any type (even com
presses 1 DATE field into 3 bytes!). Features 
autom1tic file buller allocltion/dullocation. 
memory bullerlnc. sub-record blockinc/ de· 
blockln!l. and handles up to 255 fields per recOI'd. 
Supet- lnt and super $imple! Complete with 
TDAM interpreter. instructions and demo pro-1''"'· Requires procrammin& experience. 

DIVERGE ..... . .......... . .. $19.95 
For Model II .. .. .......... . .. $29.95 
Comp~res two BASIC procr~m files. showin& the 
diftel'ences between them. Identifies & lists lines 
which hiYe been inserted. deleted. & replaced. 
Use 101' version control. 

REBUILD . . ............. .... $19.95 
For Model II ............ . .... $29.95 
RIOI'&anize procr~ms 101' lddin& procr~m code. 
lester e~ecution. reldlbility. Much more than sirn· 
pie renumberina. Rurr~nce Jrou~ of statemenh 
within 1 procr~m · automahully ulldites 
references to line numbers. Use w i th 
SUPERSEDE and MINGLE 101' maximum effect. 

Let your TRS-80' Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique packl&e. " INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING" in· 
eludes ten 45-minutele._,s on IUdio ussettes. a 
display procram 101' e~eh le._, providin& Wlustra· 
tion & reiniOI'cement. and a text book on TRS-80 ' 
Assembly UncUICe Procr~mminc . Includes use· 
lui routines to M:cess keyboard. video. printer and 
ROM. Requires 16K · Level II . Modell. 

REMASSEM-1 .............. . $69.95 

TweiYe in·memOI'y hi&h·speed sorts lor use in any 
BASIC procram: stable. non-stable. with/without 
... s. 101' numeric 01' strinc data. R.ndom File 
SOI't included. Some SOI'ts written In mM:hine 
code. Includes sort subroutines. demo procrams 
and instructions. Relocate IS needed with 
REBUILD. Requires procramminc experience. 

SHRINK . ... . ............... $19.95 
For Model II ............... . . S29.95 
Malles EYery Byte Count! Make procr~ms 
smaller and Inter! Combines lines & removes un· 
MCHS~ry code includin& remarks. without alter
inc procram operation. TypicM!y r~ pro-
1''"' size 25" to 40" . 

SUPERSEDE ... ............ $19.95 
For Model II ............ . .... $29.95 
A "must hi!Ye" 101' the professional procr~mmer 
01' the serious IIN!eur. Problbly one of the 
crNtnt tlme-wvers nlillble. Write procr~ms in 
shorttllnd · chln&e Ylf~le names · aenerate 
procr~m documentation · use with REBUILD and 
MINGLE to build new procr~ms from old ones. 

MINGLE-II. ................. $19.95 
For Modell I. ......... .... ... $29.95 
Merce up to 14 hies (Procr~m or Data) into a 
sin&le file. Data files may be merced in ascendin& 
01' descend inc sequence wrth the Ol'der inc bised 
on a user·specrfied comparrson field. A very han· 
dy utility fOI' consollditrna data files. 

Let Your TRS-80"' Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it aclin! REMOISK· l is 1 concise. 
Ciplllllted supplement to REMASSEM-1. PM:kice 
consists of two 45·minutelessons on Mldio CISSII· 
tes. and display procr~ms prov~ Wlustrltion 
and reiniOI'cement. Provides specihc trM:k and 
sectOI' 1/0 techniques. and sequential and random 
file M:cess methods and routines. 

REMDISK-1 ... ... ....... .. . . $29.95 

WE ACCEPT 
• VISA 

Single std~ . Stngle density. Soft -sectored 

DISKETTES 
Verbatim 5' • -inch 

$ 239a~x of 10 

10 Boxes of 10 . . . (each box) 522 .95 
Hard-sectored ( IO·holel. Box ol 10 S26.95 

8 -inch FLOPPIES 
Smcle-denStty. Boa of I 0 
Double-densrty. Boa of I 0 

PLASTIC LIBRARY CASES 
5' · ·•nch or 8 -rnch drskette case 
50 (5 ' .-Inch) drskette l •le boa 

FACTORY FRESH ABSOLUTELY FIRST 

S29.95 
S39 95 

S3 00 
S29 95 

QUALITY Mm•mum O<dtr I Do• NO O<der llmrt ' 

Transfer PROGRAMS and DATA 
from MODEL I to MODEL II 

TRAN-SEND 
$4995

byMTC 
Reqwes MODEL II and MOD~L I wrlh d1sk & 
RS-232 Simple to use. not a krt · nothmg else to 
buy Complete wrth custom cable. 5 ' . .. & 8" flop· 
p11s. 1nstruct10ns May be used over phone lines 
Custom Cable only ....... . ... 519.95 
Su•table f01 use wl!h RadiO ShKk' transfer progrant:ACI 0131) 

The perfect supplement for your 
NEWDOS +. from IJG. Inc. 

"TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 ~es written rn PLAIN ENGLISH packed with 
HOW TO iniOI'mation with details. ex~mples and H1· 

depth explanations. Recover lost files and direc
tories. remove file protection. make BASIC pro
cr~ms unlistable. How to use SUPERZAP. recover 
from DOS errOl's and MORE' 

TRS-80 DISK ... .. . .. ......... $19.95 

All products 
&u.ranteed for 

replacement only. 
Prices. Specifications & 

Offerin&s subject to 
cMn&e without notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

• MASTER CHARGE 

• Add 52.50 tor 
standard UPS 
shipping & handling 

• 52 00 EXTRA 
for C .O .D • CHECKS 

• MONEY ORDERS • OhiO residents 
• C.O.D . add 5 ' , % sales tax . 

ILTKI,NC • TO ORDER CALL TOLL FREE 

1-800·321·2037 
IH OHIO CALL COLLECT (216) 566-9130 

THE CHESTERFIELD BUILDING • 11101 EAST 12TH STREET . SUITE 222 • CLEVELAND , OHIO 44115 
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When It Comes To 
TRS-80 Add-on Memory . •• 

LOBO Has 
It All. 

LOBO DRIVES manulactures d1sk drrve sub
systems des1gned to prov1de TRS-80 • users 
w1th a w1de selection of low-cost high-speed. 
eff1c•ent. mass-storge capab•lit1es Every 
LOBO DRIVF.S Memory System 15 thoroughly 
tested and burned~n to assure rel•ab•lily and 
carr•es LOBO's uruque one year t 00% 
parts/labor warranty 

Expans•on and enhanced 
capab 1t·es are key words rn 
ach•evtng fu ut1hlat10r of your 
computer ystem LOBO 
DRIVES complete l1ne of 
TRS-80 compat•ble d•sk dr1ve 
subsystems 1s the •deal. cost 
effective way to prov•de the 
expans1on capab11it1es you 

need to meet your system 

growth reQuirements 

• 'RS 80 15 a "d!}fltrn ,.,. o' Rt~l1 o S~r .-

A ' r., c c 

TRS-80 MODEL II 

LOBO DRIVE.S makes 
exparrd ng your TRS-80 
Model II very, very easy 

Now you can add more 
floppy d•sk memory at tess 

cost And LOBO can prov•de 

you woth up to 40 MBytes of 
'·xed dtsk W•nchester technology storage 
capac•ty that IS completely software 
compat.b e to your Model II 

• Model 800-850 8-rnch dual Floppy 
Systems 

• Model 1850 Dual FtoppyiF1xed Drsk 
Memory Syo;tem 

MODEL 1850 DUAL 
FIXED/FLOPPY DISK MEMORY 

SYSTEM 

LOBO DRIVES ha· ·omb•ned a 5 or 1 
MByte W•nchester technology f•xed drsk and 
t 6 MByte double-srded double-density 
floppy drsk dnve rn one cabrnet The unrque 
control'er can accommodate two dual unrts 
Now you can have the speed and ret ab1hty of 
f1xed d1sk with bu1lt-1n floppy back-up 

5 or t 0 MByte Frxed Drsk Capacrty 
• Up to t 6 MByte Floppy Drsk Capacrty 

• Wrnchester Reuabrllty 
• Software Compat•ble 

MODEL 800/850 DUAL FLOPPY 
DISK MEMORY SYSTEM 

Complete w•tt· stylrzed cabrnet power 
supply controller rnte1face and cables !he 
Model 800'850 Dual Floppy D•sk Memo•y 
System 1s the rdeat way lor the serrous user 
to expand h1s d1sk-based TRS-80 

• Up to 3 2 MBytes Capac1ty 
• S•ngle-s•de Srnqte or Double Densrty 
• Doubte-Srde S•ng1e or Double Dens1tv 
• Complete Software Compat•b<ltty 
• Hrgh Speed Access Trme 

MODEL 400 5 1/4-INCH FLOPPY 
DISK MEMORY SYSTEM 

A tow-cost. hrqh performance software
compat•ble Floppy Drsk for TRS 80 Model I 

users 
• Up to no KBytes Capacrty 
• S•ngretDoubte Dens•!Y 
• Soft Sector ~ormat 
• 298 Msec Access T1me 

MODEL LX80 EXPANSION 
INTERFACE 

LOBO DRIVEs nPw Moder LX80 expanson 
rnte•face enttanccs W5tem performancP by 
expand•ng d•sk <>toraqe capac•t•Ps beyond <10 
MBytes. add•ng a second serral port and 
facrlrt1es for an addrt1ona 32 K RAM The 
LX80 perm•ts yov to ach·eve the max•mum 
expans•on capabrlit•E's of your TRS-80 

• Cor>nects D•rectly to Keyboa•d 
Two Ser at Ports (OPI•onal) 

• OPE~ Para• P E• PartSIO" Port (c;tandarOI 
rrrp Parallel Cen:ron•cs 

Pr nter Port tStanda'd) 
Supports Double Dens••y 
5'. and 8 rnch F•opp·es 

• SeDil'ilte Po•! tor 8-•nch 

•looP"'" 
• Sw•tch for Overrrd·nQ 

Keyboard ROM 
• SeparatP Port tor F xed 

Dtsk Dr•ves 

MODEL 950 DUAL 
FLOPPY/FIXED DISK 
MEMORY SYSTEM 

LOBO ~ omb•ne'> tt•e out 
sta'ld•ng caoab•lit•e~ of t"e 

a:est technologrca break
through '" d Sl< drtves the 
Shr.;gart Technotogv c,• •-•nch 

M cro w nc'leste• '••ed d s• 
d'•ve ..v•tt' t'lP prove" 

rehab• ·tv ot •t•c Model 
4001<150 ~toppy D1<.k '"'one 

P.asy-to-use cab•net 
The Storage Capac•ty of 16 doub'e 
srded double-dens•ty Mtnr F toppres 
Burl! rn F oppy D•sk Back-up 
170 Msec Ave•,tqc Acces:; Tome 

• Sealed ~ nvrronmP.'lt rW•"Ches•er 
API iibt' tv 

•• It ~ ·~ A • d .It • ' n ''""" r . ~s 

See vour ,..earPst dea•e• call or ..vnte tor the t;O~•oterP ~OBO DRIVES sto•. 
t,nd out JUS~ ~tow comoet•t•vely pr ceo a Qual ly dr •e c;w Ot> 

~B 
orive 

INT E RNATIONA L 

935 Camrno Del ::>ur 
Goleta California 93017 

(805) 685-4546 
Telex 658 482 
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