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FPvffi ~EflOOM
One-Drive System:

$399. (40-track) & $675. (77·track)
Two-Dnve System

$795. (40-1rack drives) & $1350. (77-track dflves)
Three-Dnve System:

$1195. (40·track "rives) & $2025. (n-track drives)
ReqUires ExpanSIOn Inler1ace. level II BASIC & 16K RAM

,;;:---,--.

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

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

additional on-line storage for your TRS-80*.

In the Product Development Oueue ..• aprinter Interlace lor using your lRS·aO· with any
serial printer, and .•. the Electric Crayon lM to map your computer memory onto your color TV
screen - for games, animated shows, business displays, graphs, etc. Coming POQI

• Choose either 40·track TFD-l00'" drives
or 77-track TFD-200'" drives.

• Dne·, two· and three-drive systems Im
mediately available,

• Systems include Percom PATCH PAK
#1'", on disk, at no exira charae. PATCH
PAK #l'"de-glltches and upgrades
TRSDOS' for 40- and 77-track operation.

• TFD-l00'" drives accommodate "fIIppy
disks." Store 205K byles per mlnl·dlsk.

• Low prices. A single-drive TFD-l00'"
costs just 8399. Price includes PATCH
PAK #1'" disk.

• Enclosures are finished in system·
compatible "Tandy·silver" enamel.

Whether you need a single, 40
track TFD-' 00'" add-on or a three-drive
add-on w~h 77-track TFD-200'"s, you
get more data storage for less money
from Percom.

Our TFD-l00'" drive, for example,
lets you store 102.4K bytes of data on
one side of a disk - compared to 80K
bytes on a TRS-80' mini-disk drive 
and 102.4K bytes on the other side, too.
Something you can't do with a TRS-80'
drive. That's almost 205K bytes per
mini-disk.

And the TFD-200'" drives provide
197K bytes of on-line storage per drive

-197K, 394K and 591K bytes for one-,
two and three-drive systems.

PATCH PAK #1'", our upgrade
program for your TRSDOS', not only
extends TRSDOS' to accommodate 40
and 77-track drives, it enhances
TRSDOS' in other ways as well. PATCH
PAK #1'" is supplied with each drive
system at no additional charge.

The reason you get more for less
from Percom is SImple. Peripherals are
not a sideline at Percom. Selling disk
systems and other peripherals is our
main business - the reason you get
more engineering, more reliability and
more back up support for less money.

AI HO-IOll TFD-200 PATCH PAK and Electric Crayon ate tI1d.marb 01 PEReo.. DATA COMPANV
·TFlS,ao lOG TASOOS lie 11ll(llWTllrkS fIIllfKtt CorllOla1lOf1 WIG AIllIO ~cl wilt" 11M 1\0 t!laIO~""D 10 I"ERCOM OAT,., COM~~

[LlE~Il()M I,
PERCOM DATA COMPANY, INC.
211 N KIR8Y • GARLAND, TX.• 75042

To order Idd-on mini-disk Itorlge lor your TRS·IO· ,
or requllt Iddillonillilerature, eoll Percom's toll-fru
numller: 1-100-527-1592. For detliled Tecbnleol inlor
matlon cIIi (214) 272-342"

Orders may be paid by check or money order, or
charged to VIsa or Master Charge credit accounts. Texas
residents must add 5% sales tax.

Percom 'peripherals lor personal compuling'



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

Your computer, a color tv set and the Percom Electric Crayon"'.

,..... tradematk of Petcom Data Company, Inc
• ,. IradElmaf1< 01 Tandy Radio Shack CorPOJal1(l(l wncn nas no re1atoonshlp 10 Percom Data Compa-ry

Get into computer color graphics the easy, low-cost way with a Per
com Electric CrayonTM. Available at Percom dealers nationwide. Call
toll-free, 1-800-527·1111, for the address of your nearest dealer,
or to order direct if there is no Percom dealer in your area.

Add the Electric Crayon™ to your
system and your keyboard be
comes a palette, the tv screen
your medium.

You dab and stroke using one
key commands to create dazzling
full-color drawings, eye-catching
charts and diagrams.

Or you run any of innumerable
programs. Your own BASIC lan
guage programs that generate
dynamic pyrotechnic images,
laugh-provoking animations.

From a combined al phanu
merics-semigraphics mode to a
high resolution 256- by 192
element full graphics mode, the
microprocessor-eontrolled Electric
Crayon™ is capable of generating
10 distinctly different display
modes.

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

As shipped, the Electric
Crayon™ interfaces a TRS-BO·
computer. It may be easily

(LlEIU)IlM )
PEACQM DATA COMPANY. INC
21' N lClA8Y GARLANO. fEIil,AS 7!1OC2

12'41272·34.21

adapted for interfacing to any
computer or to an ordinary parallel
ASCII keyboard.

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

It is also a complete sell
contained control computer. With
built-in provision for 1K-byte 01
on-board program RAM, an
EPROM chip for extending EGOSTM,
its on-board ROM graphics OS,
and a dual bidirectional eight-bit
port - over and above the com
puter/keyboard port - for
peripherals. The applications are
endless.
Shipped with EGOSTM, 1K-byte of
display memory and a com
prehensive user's manual that in
cludes an assembly language list
ing of EGOSTM and listings of
BASIC demo programs, the Elec
tric Crayon™ costs only $249.95.

Options include:
• LEVEL II BASIC color
graphics programs on
minidiskelte: $17.95.
• A 34-conductor ribbon
cable to interconnect the Elec
tric Crayon™ to a TRS-BO·:
$2495
• RAM chips for adding re
fresh memory for higher den
sity graphics modes: $29.95
per K-byte.
• Electric Crayon™
Sketchpad, a sketching grid
of proportioned picture ele
ments (pixels) in a tv aspect
ratio. For 12B x 192 or 256 x
192 graphics modes. 11-inch
by 17-inch, 25-sheel pads:
$3.95 per pad.

SYSTEM REOUIREMENTS the Video cir·
cuitry of the Electric CrayonrM provides di
rect drive input 10 a video monitor or mod
ilied tv sel. An internal up-modulator lor rf
antenna input may be constructed by add
i~g ine~pe,:,sivecomponents 10 the existing
video CIrCUitry.
PrICes and soecllIC3lons S~IIOchange Wllhout notICe
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We can't stop improving and expanding the capabilities of your
TRS-80~! By using SPECIAL DELIVERY with EXTRACT and either
Electric Pencil® or Radio Shack's Scripsit'" you can get even more
out of your computer. From just one program, you will get all this:

MAILFORM: Create MAILFILE: The
ONLY complete name and ad
dress list entry/editor program
written in machine language.
Instant search on any field.
complete cursor control, just
fill in the form!

MAILRITE: Print lellers written with
either the Electric Pencil'" or
Radio Shack's Scripsit~ insert
ing information from a MAIL
FILE into the letter for person
alizing and addressing. You
can send a personalized letter
to one person then a different
personalized leller to a second
person with true typist quality
from your fine printer. Fea
tures: Indents, Underscore,
Bold Type, End of Page Stop,

Address Envelopes, unlimited
insertion from address list and
More'

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

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

LABEL: Prints labels from MAILFILE.

CONVERT: Make MAILFILE from
RS mail list.

SPECIAL DELIVERY will run on your TRS-80" with TRSDOS:~ NEWDOS" or any
other TRS~-Iike DOS.

If you bought SPECIAL DELIVERY from us, send us the disk and we will update
it to include EXTRACT for $25. If you haven't already taken advantage of our
SPECIAL DELIVERY program, we'll send you the complete program Including
EXTRACT for just $125 (Disk). We can also send you the Electric Pencil~ on DisK
for $150.

Software Etc ...
1839 Chamberlain Drive ... "
Carrollton, Texas 75007.
Phone Orders: (214) 492-0515

Dem.md a Demonstration from your local Dealer or write for a brochure of our complete line of fine softw,u€,.
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~ META TECHNOLOGIES 2§3

CALCULATION SUBSYSTEM (CALCS)
Use for report lenerauon irwolvll'lC botw: manlpula·
tion of numerIC lWta. such itS quantity & cost com
putations. boHiwK:es carried forward and columnar
totals. ElpanelS capabilIties with respect to inven
tory, account'"C M'Ct other numerlc·based inlorma
tion systems.
MTC CALCS $24.95
For Model II S39.95

Transfer PROGRAMS and DATA
Irom MODEL I to MODEL II

ReqUires MODEl It and MODEl I With dls't &
RS-232 Stmple to use, not a kIt· nothln& else to
buy Comi*te with custom cable, 5V." & 8" fk>p
ptes, tnstructlons May be used over ph()l'lf: lines.
Custom Cable only $19.95
~.l~bj~ h. y~ ""Ih RadIO SilK" Ir,MsSef III ilm;ACT 0131)

MAILING/INFORMATION LIST
SUBSYSTEM (MAILS)

Use lor report & label generation Invohtlng tor·
mattlnc at prlmarity non·numenc data, such as
custom, "N·up" and "N·copy" label forms,
indel'!rpe report formattinl, and trimmed field
QPabitities for- selection & print Elpands AIDS
II with respect to chentlproduct reference
systems, m_1I'II lists and other non-numerIC tn·
Ior-mabon systems.

MTC MAILS S24.95
For Model II S39.95

TRAN-SEND
$4995

bY MTC

RECORD/FILE ORGANIZATION
EXECUTIVE (REFORGE)

Use tor u~. CGntractinc Of reforrnattinl
AI()s'1l -. l:onftrt rrdom , _ liIes to
AI()S.1l ""mot. Use "" con_ ......._to
AI()S.Il. _ MERGE' PUAG! _ ""
c:omtJnnc smaller ties into larcer ones and rel'T'lOV
.. dupicM.e recordL
MTC REFORGE S24.95
For Model II S39.95

MTC AIDS-II
AiIirlI inlorrn.uonf Doctor it up with AIQS.II. Thi5
Automated IntonNtion Directory Sntem 1$ user·
defined, futures user-~jf.d hekls ..,d
prntJdisf)Iay torrNts. conditioNf record selection,
..-.. 01 _ -. r«onl•. sortnr by !!!1
com~ of fietds. and much more! UnIQUlt
''Wii .. ~)' aIows dlf'ectones of
unIIimited S&rt. Wrdow SIZe 1$ typal)' 200 or more
records In 32K. Ca1 be used tor rNliIinc hits. chent
refer"enct reportinc,~ "c.alendars", In
ventory records and other ll'ltorrNbOn $)'Stems.
Us)' to use. Det.... a s)'Strm tAkes about a
minute forrNtbnl a report or del... a custom
~, tis than 3Cf MCOnds SorbnI: 200 records
tMa leu than 5 MlCOnds. Add "subsystems" for--MTC AIDS-II S49.95
For Model II S79.95

PEEK&POKE $14.95
frustrated beuuse PEEK and POKE have been
removed trom Model II BAS1C1. Satisfy )'OUr
turlOSity with PEEK&POKE Irom MTC Includecl
are a-bit and 160bit (LSB, MSB) sen-relotatlflC
mKhine Iancuaee routines, Instructions. and demo
prOCram.

MAILSORT(Modell) S19.95
MAILSORT repYces e;"s"n& sort In RolCho SNck
Ols't MattlflC list· system Sort by anf tombuw
~ of fiekb. such as NAME. within CTV. wrthm
STATE HI·speed ... memor-y routtne sorts 300
recor-ds '" approlwnately 60 seconds. Minimum
32K recommendecl for use With old or- new ver,.." ..

BELOW ARE TESTIMONIALS from owners of AIDS systems These are absolutely authentiC
statements and are typical of the comments we rece",e

"This procram will do more for my business than all the other programs I
have, combined."

DaVid Wareham. VICe PreSident (EDP), Nahonal Hospital and Health Care servIces Inc.

"We have 32 different Data Base Management packages lor the TRS-SO. AIDS-III is easily
the best. It also makes it easier for us to step up to our Model II since the package is
avaHab~ tor both computers."

Jack BIlinski PreSident, 80 MICrocomputer servIces

"Your AIDS proeram is 'ar and away the finest information management system that I've
ever seen. I am currently using it to maintain a clear picture of the demographic data on all
the ktds in our reskiential treatment program and it is working lor me superbly."

Frank Boehm, DIrector Front Ooor ReSidential Treatment Program

• COMPATIBLE with AIDS-II data Illes and AIDS subsystems
• Move up from AIDS II and EXPANO to 20 field capabIlity WITHOUT REENTERING

DATA
• AIDSU (Model I or II) owners may UPGRADE FOR ONLY $2500

wARNI~G • ,ar IS _,,~n BASIC 'K...<I be"ed l"e nor .1 rrlfW'e'
M 'f1 It P'Of""' code So NOT RECOMMENDI 0, to ,.trlm, COfTIP e, t)"

*NEW* MTC AIDS-III* *NEW*
MODEL I ...$69.95 MODEL II ...$99.95

Introducmg the latest addItion to MTC's family of data management systems. AIDS-III. NO
PROGRAMMING. easy to use COMPLETE PACKAGE mcludlng demonstration applICation,
documentation and MAps·11I (see below)

• Up to 20 USER DEFINED FIELDS of either numeric or character type
• CHARACTER type fields may be any length (totaL up to 254 characters)
• NUMERIC-type fields feature automatiC formattmg rounding, decimal alignment and

vahdallOn
• Full feature EDITING when adding or changmg records

ENTER FiElD (~n'l type In more characlers than s.pe(11 e<l)
BACKsPACE (delete lut character tyPed) RIGHT JUSTIFY FielD contents
DelETE FIELD contents SKIP FielD (10 nell or prevIOUs held)
RESTORE FielD contents SKIP RECORD (to nell or prevIOUS record).

• SORTING 01 records IS MACHINE CODE asSisted
200 RECORDS (40 characters) In about 5 SECONDS
ANY COMBINATION 01 helds (mcluding numerics) With each field In ascendmg or
descending order

• SELECTION 01 records lor Loadmg, Updating Deleting Printing and Savmg IS
MACHINE COOE aSSISted.

SpeCify up to 4 CRITERIA, each uSing one of 6 RELATIONAL COMPARISONS
LOAD or SAVE selected records uSing MULTIPLE FILES
Example Select records representing those people who lIve In the state of Col

orado, but not In the CIty 01 Denver, whose last names begin With "F"
and whose Incomes exceed $9000.00.

Example Select records representmg those sales made to XYZ COMPANY that
eltceed $25.00, between the dales 03/15 and 04/10

MAPS III (MTC AIDS PRINT SUBSYSTEM), Included at no charge, has the follOWing features:
• Full AIDS-III SELECTION capabilities.
• Prints user speCified Ileids DOWN THE PAGE
• Prints user·speclfled llelds 10 titled, columnar REPORT FORMAT, automatically

generatmg column headings. paglOg and (oPtionally) mdentatlon.
• Can create a Single report from MULTIPLE FILES
• Prints user·dehned formats lor CUSTOM LABELS. custom forms, etc.

mTc-SHIRTS
HIGH·QUALlTY, POLY·COTTON
BLEND T·SHIRTS. WhIte "'th Nav, B...
neck Mld steeve "rlneers" MTC loco on sleeve.
Top quatitY transfers of your choKe on front

Speclly su:e (5.,M.,L .XL, and Transfer:
• META TECHNOLOGIES MAKES EVERY BYTE

COUNT'
• DON'T TOUCH MY BITS!

01111110
• RAM It I

• MICRO LOVERS TAKE SMALLER BYTES!

mTc-SHIRTS S5.95

6 • 80 Microcomputing, June 1980



MAKES EVERY BYTE COUNT
IN YOUR TRS·80· MODEL I OR MODEL II DISK SYSTEM

PROGRAMMING
TOOLS

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

Single sided. Single density. SoII·secIOfed

DISKETTES

of 10
. .. S23.5O

.. $26.95

Quantity 10 Boxes .

Hard·sectored (1 O·hole), Box 01 10.
8-inch FLOPPIES

Sincle-densit,. Box 01 10 $29.95
Double·density, Box 01 10. . 539.95

PLASTIC LIBRARY CASES
5 11o'lnch or 8-lnch diskette case. . .. 53.00

FACTORY FRESH, A8S0LUTElY FIRST QUALITY
Minimum order 1 box, NO order limit!

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

NEWDOS+II
$9995 by Apparat

and MTC
40 TRACK VERSiON 5109.95

includes REF, RENUM, SUPERZAP,
EDITORJASSEM., OISASSEM.. DIRCHECK, and
more! This is the original NEWDOS with all 01 Ap·
para!'s utility prOlrams, rlls if 2 MTC PROGRAM·
MING TOOLS (for Mode ,0 your choece Includes
exclusive MTC QUE (Quick User EducaHon) card.
MTC QUE Card ooly .. Sl.5D

MINGLE $19.95
For Modell!. $29.95
Merge up to 14 Illes (Program or Data) into a
Single lile. Data Illes may be merged in ascending
or descending sequence with the ordering based
on a user·specified comparison lield. A very han·
dy utility lor consolidating data meso

SUPERSEDE $19.95
For Model II $29.95
A "must have" for the profeuional procrammer
or the serious amateur. Probably one of the
createst time-savers available. Write prOCrJms in
shorthand - chance variable names . cenerate
procram documentation· use with REBUILD and
MINGLE to build new procrams from old ones.

SHRINK $19.95
For Model II $29.95
Makes Every Byte Count!. Make programs
amaUer and faster! Combines lines & removes un·
nece$$ilry code includMlI remarks. without alter-

inc procrarn operJtion. Typic;all)' reduces pro- I...---------------~,rlm size 25~ to 40~.

REBUiLD $19.95
For Model II '" $29.95
Reorcanize programs lor oJddinC program code,
laster execution. readabilrty. Much more than sim
ple renumbering. Rearr." e rou olstatements
within a procram . automabcal)' utes
references to line numbers. Use with
SUPERSEDE and MINGLE lor madmum effect.

DiVERGE $19.95
For Model II $29.95
Compares two BASIC program lUes. showing the
differences between them. Identifies & lists lines
whM::h have been inserted. deleted, & replaced.
Use lor version controt

~ ...... ... Verbatim 5V.·inch

TDAM $19.95 ~IFTJR $19.95 $2495For Model II $29.95 or odelll $29.95
I I d MTC QUE C d l Twelve:jn·memoryhich·speedsortsloru5einany B
nc u es ar . BASIC ""0l"m: .uble. non.•uble. wnhlwilhout OX

Having trouble wilh RANDOM FILES? With MTC', tals, tor numeric or strina dau. Random File
Table·Driven Access Method (fOAM) you'll never Sort inducted. Some sorts wrttten In machine
Iret over FIElDi04 acain. No knowledae 01 code. Includes sort subroutines. demo proarams
random access mes 1$ required. Insert the rOAM and instructions. Re'ocate as needed with
"interpreter" Into any BASIC program and type in .~R_E_B_U_'l_D_. ..
.. lew DATA statements describlnl the klformation
in your tiles. TOAM does the rest! Reads and
writes lietds and records of any type (even com·
presses ... DATE field into 3 bytes!). Feltur.s
automatic liIe buffer allocatlon/deallocation.
memory buffering, sub-record blockinl/de
blockin•• and handles up to 255 fields per record.
Super fast and super simpte! Comptete with
TDAM interpreter, Instructions and demo pro
cram.

MTC TECH B.S.
Our exclusive Technical Bulletin Service reveals
the Inside story on the TRS-80"- I & II. Sent by first
class mail, bulletins are issued as the news breaks,
not just once a month. hpensive, but worth it! No
advertising or Ilyers. just pure Technical 8. S.!
Cancel any time . unused balance refunded. Free
year-end subject index with 12·month subscrip
tion. Subjects have Included "PEEK&POKE tunc·
tions lor Model II", "Machine Lancuaee Sort for
strine Arrm", "Tandy Markemg Plans", and
"level II Memory locations". Subscriptions may
be back-dated to obtain previous BuBetins.
l·Year Subscription
(Includes free index) $36.00
Monthly Subscription 53.00/mo.

Let your TRS·SO~ Teach You

ASSEMBLY
LANGUAGE

REMSOFT's unique package. "INTRODUCTlON
TO TR5-80' ASSEMBLY PROGRAMMING" in
cludes ten 45·mlnute lessons on audio tassettes. iI

dispgy program lor each lesson providing iIIustra·
tion & reinforcement. and a text book on TRS-~
Assembly language Programming. Includes use
ful routines to access keyboard. video. printer and
ROM. Requires 16K - Level II, Modell.

REMASSEM·1 569.95

The perfect supplement for your
NEWDOS +. from IJG. Inc.

"TRS·80 DISK AND
OTHER MYSTERIES"

by Harvard C. Pennington
132 pages written in PLAIN ENGLISH packed with
HOW TO inlormation with details, examples and in
depth explanations. Recover lost liles and direc·
tories, remove lile protection, make BASIC pro·
grams unlistable. How to use SUPERZAP. recover
from DOS errors and MORE!

TR5-S0 DISK 522.50

All products
guaranteed for

replacement onl)'.
Pdces. Specifications &

Offerings subject to
change without notice.

MOST ORDERS
SHIPPED

WITHIN ONE
BUSINESS DAY

QUANTITY
DISCOUNT
INQUIRIES

INVITED

WE ACCEPT
• VISA
• MASTER CHARGE
• CHECKS
• MONEY OROERS
• C.O.O.

• Add $2.50 for
shipping &
handling

• S2.OO EXTRA
for C.O.D.

• Ohk> residents
add 5Y2% sales tax.

TO ORDER CALL TOLL FREE

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

[';'Jr:TR Tr:CH[;iOLO(J~r:5 COr\POr\RTlO[';'l
26111 Brush Avenue. Euclid, Ohio 44132

•=800430
lR~!O.1lCI be,,!.Uc1 ¥f 'ti'\lt'fcl

IrlCetN".1 01 laocll (01~

,.,R.ar1.r s.rvlce-s•• page '62 80 Mlcrocomputfng, June 1980 • 7



.. 4 s the Size of the
magazme increalel, \0 does

the postage 1m oll'ed in sending
it to the lubscribe

M y editorial on electronic mail brought
quite a bit of response. To my knowl

edge there are at )east three firms designing
Electronic Mail Boxes (EMS), a unit that will
plug into both your computer and your tele·
phone.

Some questions have been raised about my
proposal. First. I suggested EMS's use 1200
baud because I felt the currently used 300 baud
was far too slow. It should be: possible to con
nect and transfer a one page message all within
one minute ... and that requires at least 12(X)
baud.

Svaa15 9600
A letter from An Brothers, who runs a small

phone company out in Utah. suggests we think
in faster terms. He daims that it is possible to
jam 96(X) baud over a phone line using com
pression and expansion techniques. Undoubt·
edly a lot of you readers are far more experi·
enced with this than I, so we need some articles
on the subject. A 96(X) baud system which
would work over any conccivable phone con
nection over long distance lines with 100 per
CC'nt transfer of a message would be wonderful.
If Ihis is even remotely possible. we should
work for it right now and not be forced to
change standards in a year or two.

We also need to establish protocols for
signaling over the lines. Then. we need a hand
shake protocol to initiate the transfer of the
message and a protocol to assure that the mes·
sage has been received 100 percent error free.
We can use error correcting codes for this to
SOrTl( advantage, but we will nill need a system
for checking the received copy ... and ac·
knowledging it's receipt.

One suggestion is chat the EMS automatical
ly forward a received message, if desired. Per·
haps we could eet a dump of waiting messages
from any remote terminal. Even if the first
systems do not have these features, I think they
"ill be along soon enough.

Received messages will have to be stored on
tape or disk automatically. so that the system
will be ready for the next message. And the
software must be flexible enough that you can
be writing messages to be sent at the same time
as the system is receiving one.

Would we want a duplex switch on the sys·
tern for immediate two-way communications
similar to a Telex'! Why not'! A special signal
might indicate that the recipient of the messaae
is on the line for immediate answer.

The software should include a word pro
cessor SO we can write our messages on the tube
and edit them. it does not have to have all of the
sophistication of a full fledged word processor,
complete with paragraph movers and key word
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finders. If it does just a little better than a
Telelype machine, it will be fine for this.

If there is enough interest in this, I win be
glad to organize a symposium for indi\iduals
and rums interested in exchanging infonnation
so that we may standardize prOlocols. I think
that between 8OMicrocomputing and Kiloboud
Microcomputing I rna) have enough clout to
make sure that the best system becomes a stan·
dard.

I believe that Radio Shack will be selling on
the order of half a million computers this year
and I will be disappointed if al least 75 percent
of those buyers do not get an EMB to go with
their system.

RnewcIiDo.
In order to get this project moving, we first

have to do the research and development. This
mean'> that the ball is in the air. Most of the
technical development has been done and the
results published in one or more magazines.

Cover Photos
Would you like the prestige of getting a

photO on the 80 Microcomputing cover'!
Subject'! Generally we like to have some

photo which shows the TRS-~ithermodd
-in use ... hopefully with some interested
people around.

Submissions will do best if they are larger
than 35mm. We prefer the 6 x 7 em or larger
format, so we will have clear and sharp cover
pictures.

Photographers should keep their eyes open
for interesting applications of the Tandy com·
puter system. Radio Shack stores are not ex
empl from the competition and a credit line on
the photo will not hurt business one bit.

Oh, I almost forgot ... we pay up to Sioo
for cover photos.

The Price Goes Up

When a publisher starts a new magazine, it is
always a gamble. Of course I try to keep the
gamble to a minimum by knowing my trade
better than most people. I've gotten rather
good at starting new magazines and having
them succeed, right from the rust issue. In 1975
it was Bytr, in 1977 it was Kiloboud Microcom
puting and now, 80.

As the size of the magazine increases. so does
the postage involved in sending it to the sub
scribers or in shipping copies to the newsstands.
That is why cover prices and subscription pri~
tend to go up. Of course innation makes mat·

ters even worse. In order to be sure that 8Ogot a
good start I set the rover price and subscription
rate much lower than nonnal for a technical
magazine of its quality. There are several
higher pri~ magazines with a lot less in·
teresting material on the market.

Starting with the J uJy issue the cover price of
80 will be S2.SO and the subscription rate within
the U.S. will be SI8 per year. A three year sub
scription is currently only S40. This will be go
ing up to $45 with the July issue.

If you follow the normal pattern of procras
tination, you'll do me a big favor and pay the
higher price. In order to "save money" you'll
buy at the one year rate and we'll do even het
ter. I expect the cover price to go up again, pos
sibly by the end of this year, to S2.95, with the
subscription rate going to S25 for one year and
S5) for three years. Why not wait and see for
yourseln

See You in Hong Kong

You have always wanted to go to Asia, but
you just haven't had the proper push to get you
going. I'm pushing ... so get out your check
book and enjoy the ride.

Last fall I went on an IEEE sponsored tour
of the Far East and had a fantastic time. The
tour is running again and you'll want to come
along and see Asia. it will be from October 2
22nd and the cost is just over $2,(XXI each, a
wonderful bargain. That includes all plane
fares. buses, hotels, banquets and sightseeing
trips.

Quite a few microcomputer addicts and in
dustry people make this trip, so it will be much
more fun than going with undertakers or pipe
fitters. The trip coincides with consumer dec·
tronic shows in Tokyo. Taipei, Seoul and Hong
Kong. Unless you are made of sterner stuff,
you will find yourself gelling enthused over im
porting some of the electronic and computer
equipment that smaller Asian firms are mak
ing.

Or you may want to take advantage of [he
low cost production facilities for some product
you are making or would like to make.

We'll plan on getting together with the presi·
dent of the Hong Kong TRS-80 club, which had
over 300 members last year. We'll also visit
Akihabara in Tokyo, a section of town with
hundreds of electronic stores.

If you're interested, drop me a line and ask
for further information. I think we'll try for
two tables of computerists-that's about 24 of
us-so don't procrastinate. The address is:
Asia Tour, c/o 80 Microcomputing, Peler
borough, NH 03458 •



.,1,,6 Is: romantiC playful. . outrageous . . . a fantasy. Interlude is: • Wet fun
w-~ night (Interlude #21) • A surprise on the way home from dinner. (Interlude #42)

1liIth that ends with a bang. (Interlude #78) • An evening to rest while she does all the
~"'erhxle #25) • The most romantic of evenings. (Interlude #84) • A new twist to an

(Interlude #69) • Just watching her ... (Interlude #57) • An erotic fantasy! (Interlude #33)

With~ 100 Interludes, you can satisfy all levels of interest and desire. Each Interlude is fully
111 the manual, and the more elaborate ones are detailed with regard to settings, props, and

~~~:~ngtechniques. But we've saved a few super Interludes for that very special time when your
iii indicates you're ready! At that time, you will be introduced I 1.... 28'd ..
one of several Interludes held secret within the computer. (When you nter u e

learn secret Interlude #99, your love life may never be the same again!)
Interlude can give you experiences you'll never forget. Are you ready for it? The Ultimate Experience.
r-------------------------------

IMertude. 10428 Westpark. Houston. Texas 77042 rm Tellliy relldy' Rush me -copies of Interlude today
] Forthe Apple II (16K)' For lhe TRS-80 (Levelll·16K)" 0 $1495 for cassene 0 $17.95 fo, diskette

Add 1.50 for shipping Texas residents add 6% sales lax. My check (payable to Interlude) is enclosed 0
ChoJge my 0 MASTERCHARGE VISA account
Account No. Expiration date
All charge customers must sign. Signature _

Nome
Add...s
City State Zip

'CHARGE CUSTOMERS: Order by phone loll·freel 1.800·327·9009 Ext. 306 "LA 1-800-'''''9'' "" '06,
II ApPe II b. a ~Ien>d trademark of Apple Computm.lnc " TRS·80 Is II registered trademark of Radio Shack. a Tandy Co.
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Past Lives

1 want you to know how much I appreciated
"The Mind Works Much Like a Computer"
(Feb. IJ(J). 1 "flashed" on your suagestion that
..... the human brain's Slorag~ rrwdium is
both infinite and pcnnanmt to. with •• _ . _of
ro,,/W!" Somehow I just know that and don',
know how.

An area which fascinates me is consciow
ness, although a computer could probably du
plicate much of OUf decision, thouaht and
analysis process, what would it take to make
the computer consciollS of its thoughts. deci
sions and analyses?

Thank you also for 80 Microcomputing
truly tremendous! I· ...e already placed several
orders and contemplate several morc. Thank
you for yOUf contribution to my life.

Leo Horowitz
Son Diego CA

My fft!ling is that computers w;1I not atrain
consciousness. no matter their complexity. Of
cou~. we really don 'I know what cons('ioU$
ness is. We can try to define il as an awarenes:s
... or, in the case ofpeople, an awareness of
awareness, but this really doesn't help us to
understand what it is and how it hapfWned.

With the concrpt of consciousness WE' orr
getting into country where St:wntists ore ill at
~. When WE' observe the QCtions ofindillidual
erlls in our body, therr is activity which seems
to indicate some sort ofwlular consciousness.
Each ofthese crUs is made up ofa largenumMr
ofrrp/icating molecules, and, ~t, NCh crll has
a lift ofits own and an apparent consciousness.

When we go to the next order ofabstraction
we find that just as the molecules which mode
up the cells took on 0 life and COflScjousneIr of
the unit, so do the cells which make up our
bodies take on a consciousness of the unil. Of
course it is unlikely that the cells, though they
exhibit consciousness. are aware of the con
sciousness 01 the whole body.

Now getting bock to our unconscious com
putersystem. I might draw a parallel with a~r
son, who has consciousness. and a library 01in
formation, which does not. Adding memory to
a computer is akin, as I !iN it, to adding
volumes to a library. Adding man computa
tional circuits would sJ)«d the a<'a!SS to the in
formation. but somewhere that spark of life is
missing. We don't haW! any good exp/anation
from religion either-other than attributing the
whole thing to God. I'JJ buy that . .. at least
until we get a beller understanding 01 the mat
ter.-Wayne.
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Tandy Love-Hate

Siner your observationsare shared by others.
I thought the readers of 80 Microcomputing
might be interested in your letter to Mr. Korn
leld. One can hO/N that Radio Shock will em
bark on a project to take customer problems to
hNrt and work toward eliminating them in the
futurr. Shall we drink to thot idyllic world?
-Waynt'.

Mr. Lew Kornfeld. President
Radio Shack
Fon Wonh. Texas

Dear Mr. Kornfeld:

Owning a TRs-80 projects one into a Love
Hate relationship with his machine and with
Radio Shack, which is unaffected by my own
ership of one share of Tandy stock obtained in
the good old days w~n we shareholders re
ceived a ten percent discount.

The love is ge~ated by the wondrous little
machine you have placed on my desk.

The hate is generated by virtually everything
Tandy does, and what is left over is generated
by things which Tandy doesn't do.

I started out small and put my office on the
Levell cassette payroll. It was fair, but it was a
nuisance to have to calculate the New Jersey
state tax by hand each week for each employee,
with a computer staring me in the face and do
ing the much more difficult job of calculating
the Federal tax. A plea to Fort Wonh for help?
Dumb or arrogant answers. and cenainly no
help. For example, "We can't be expected to
provided fifty different programs!" (Why not,
you sell the TR5-SO in fifty different Slates
without warning the purchasers that the prO
gram won't run automatically?) Why not set up
state taxes like the Federal, with data lines to be
changed by the user each year as rates changed?
No reason, just indifference. Why not make
documentation available so that the user could
easily modify the program to his needs?

Yesterday. ready to move into the world of
disks and printers. I made an appointment for a
word processor demonstration at the East
Hanover, New Jersey Computer Center. The
appointment was made two days in advance.
and I asked for assurance that a skilled oper
ator of the system would be available to dem
onstrate it (having bttn previously advised by
this center to call first for this demonstration).
So, I left my practice for the morning, drove
fony-five minutes, arrived at the appointed
hour, and was pleasantly seated at the machine

"The hate is
generated by I irtuallJ

el'er)'thing Tandy does,
and . .. doesn't do. '

by a chain-smoking store manager, who was
able to load the diskette, call up "SCRIp·
SIT/LC" and list "HIPPO/LC", and then sat
helplessly before the screen, manual in hand,
unable to demonstrate even a single editing
function. TIle demonstrator had gone out to in·
stall a system!

I have purchased a number of excd1ent pro
grams. all from other sources; REMODEL,
PROLOAD, T-SHORT. LEVEL I IN LEVEL
11. Z-CHESS, DUNJONQUEST and a pack
age of programs from TBS. All of these have
been excellent, and have enhanced my usc and
enjoyment of the computer.

Radio Shack sells inferior programs, gives
terrible software suppon, provides an 800
"hot-line" which is almost always busy, and
which has never been able to answer my rela
tively simple and unsophisticated questions,
has sales personnel who usually know less
about the computer than anyone who has
finished the second page of the excellent Levell
manual (what on earth went wrong with the
Level II manual?). and puts on media blitzes
advertising products that will not be available
for months (how many Daisy Wheel printers
have made it to the stores yet?).

The TR5-80 has been made into a huge suc·
cess in spite of Tandy, and due to the dfons of
such as Wayne Green and his Kilobaud and 80
Microc:omputing publications. and by com·
panies such as Ram, Microsoft, Apparat,
Houston Micro-Computer Technologies. and
others who have supported your system with
good programs. good peripherals. good ani
cles, good fixes for your problems, sympathy.
understanding, a willingness and an ability to
help their customers, and, in point of fact, pro
vide what Radio Shack should, but can't or
won't provide.

They deserve your encouragement and sup
pon. Three TRS-SO's have been purchased by
friends and associates of mine, seeing my en
thusiasm. Had it not been for the availability of
outside support, that enthusiasm would not
have existed, and those three individuals would
not have become customers. Multiply that by
the number of units out, and you will perhaps
become appreciative oft~ need for continuing
support of those who suppon you.

ROMrt A. Goldstone, M.D., P.A.
Patt'f'SOn, NJ

Disk Primer Update

Having just received the March issue and no
ticing Mr. Kenderdine's comments on my arti·
c1e, "A Disk Primer," llhought I should put a
Quick note in the mail.



In as much as I dislike letters that bea.in "In
Response ... ," let me say that I agree with
Jim a full SO percent.

CMD"T and CMO"R work: well on BASIC
tapes, but system tapes, designed for the typical
lcvelll, 16K configuration, as most are, load
either over, under but almost always throu&h
OOS, fortina a reboot.

Perhaps I should have said Level II
SYSTEM tapes are not compatible "; it's
just a quirk of mine that mentally block.s the
fact that there are tapes in BASIC, since the
bulk of them are aames and I have a strong
aversion to spending S4(XX)+ for a toy to play
games on.

As for the deletion of DOS programs to free
disk space, yes, again he is correct, but the arti
cle was meant to be a Primer. When I first got
my drive, I could hardly wait to start using it,
but my Expansion Interface kept crashing, I
lost a few files and routinely ran the: FOR
MAT/BACKUP pa;r. Laleron, with 0052.3,
I used the check-out procedures (TESTI/
TESTI) just after boutina. And BASICR is
something I find diffiCult to live without.

The point is, with one drive, insertina, ex
tracting, inserting, extractina, ad nauseam, is
fatiguing, especially after a six or seven hour
session at the machine. l can see deieting the
TAPEDISKlCMD and the 3/BAS utilities, but
I think that brings storaae space up to about 48
or 49K. 1 have nothing against beina creative,
but a valid and viable disk-based TRS-80must,
in my opinion, have two drives. It took me 3
months to come to that conclusion, after which
I had to scrape and spend a long time waitina
for it.

I think my DOS-mate, Mr. Kenderdine, will
find this out as he goes along the Disk route. I
do thank him for the compliment, and for pil>
ing out some more information, since that is the
essence of learning. Without personal interac
tion, CRT might still stand for Crummy Rock
Tabkt.

Bill O'Brien
NYC,NY

Dlega! Victory

Soon after receiving the March issue of your
magazine, I approached my machine's key
board and entered in William Lopez's Hex·
pawn game, making slight modificalions so
that it would run on my Level JI machine.
Then, after this long typing session, I staned
the program running. At first all went well-I
first used the example given in the article, then
strange things began 10 happen. I won the first
round, as was expected, and also the second
round, but from then on no matter what move I
opened with, it conceded the game!

I listed out the prOJTam again, and found no
error this time on my part. I thought maybe it
was my machine, and so I checked its RAM
with a memory tester, but found nothing. Once
again I ran the program, only to have it cheal
time and again (like putting captured men back
on lhe board and moving diagonally lO emply
spaces.

I've gone over my work twice since then, and

can find no flaw. Was there maybe a misprint
(or an omission) from the magazine text? I pray
some heartly soul can find what is causing such
unsportsmanship in my machine.

Joseph Teller
Waltham, MA ~

SqUot'5 Trayels

1enjoyed thearticle/prograrn "Ball Box" by
James D. Lewis in 80 Microrompuling, April
1980. I modifled the listing to enable me to run
the simulation on my Level II system without
any problem (POINT(X,Y) returns -I, if the
point is set).

In the process of enhancing the mini-uni·
verse, I have discovered a heretofore unre
ported phenomenon which other Level II users
might also want to investigate. I have designal
ed this effect "Space Wrinkle" (SPRINKLE).
It may be observed by inserting the following
line in the level II venion of the program
(sorry Level I users):

Sill IF INKEYS<">'''THEN IF RNf)(2,- I THEN A .. - A
ELSEB--8

Once the modified program is running and
the Squot starts its travels, the SPRINKLE may
be observed by depressing any keyboard key.
The investigator will notice a cenain dearee of
control which he now has over Squot's travels.
This control may be invoked benevolently (i.e.,
to help the unfortunate creature to find Ihe
food) or merely as an experimental tool (Le.,
"Will Squot ever find that neat slide, if I don't
hdp?").

I also bel~e that line 5001 contains an error
for both Level I and Lc:velll versions. It should
read:

Jim Cardell
Befhlehem, PA

Problem Winker

In response to the Winking Cursor article on
page 68 of the January 1980 issue, r submit the
following observations:

I had been working on a program for some
time and had a requirement for a "Winking
Cursor". My approach was somewhat more
lengthy then Mr. Lovy's. Needless to say I was
impressed and decided to utilize his approach.
After a few short tests, I discovered something
was amiss.

The first problem was that on second and
subsequent string entries F1S equals all charac
ters that hav~ been input. Th~ solution for this
is to null FIS upon each call to the subroUlinc.
(Example I line 1002.)

Tht: s«ond problem Ol:curred wht:n I aI

tcmpted to utilizc the LEN(S) slatt:mt:nt to tcst
string It:ngth upon return from tht: subroutine,
aftt:r inpuuina a string including ont: or mort:
backspaces. It sccms that our rriend FrS keeps
track of not only wanted charactt:rs but also
evcry backspace intended to dehu unwanted
charactero;. This means that LEN(S) will rClUrn
the number of characters wanted plus the num·
ber or backspaceo;. My Mllution to this problem
was tworold.

Firsl if FIS b null and a backspace isencoun
ten..'d we disregard and slart over. (Example I
line 1009.) Second if FIS is not null and a back·
space is encountered. we must adjust FIS string
length to the desired length by subtracting a
character for each backspacc. (Example I lint:
1010.)

T. D. Sylvester
Atlantic lkach, F'L

Simple APPENDing

The article in the February 1980 issue by C.
Gerald on APPENDing programs was interest
ing but I think it complicates a rather simple
procedure. It is possible to APPEND programs
using CLOAD and a few PEEKs and POKE as
follows:

I . With your first program already entered
in cort: PEEK at 16633. 16634. This is a
pointer to the end of Ihe BASIC program
and start of variable storage.

2. Subtract two rrom the address you get in
Step I as follows: If 16633 is greater than
one just subtract two from it; if 16633 is
less than or equal 10 one, add 254 to il and
subtract one from the number in 16634.

3. POKE the resulting numbers into 16548
and 16549. Do not do anything to 16633
and 16614.

4. 16548, 16549 is a pointer 10 the beginning
or a BASIC program, normally 17129.
We have now altered it to point to the end
of the present program, actually the two
zero bytes .....here the next line pointt:r
would normally be.

5. CLOAD your program to be APPEND
ed.

6. At READY, POKE 16548 with 233 and
16549 with 66. This sets the pointer back
to 17129 and you're done. AI] the poinlers
for variables, elc. will be properly handled
by ClOAD.

If you forgot Step 6, the system will only
know about your APPENDed program and if
you try a LIST, il will look. like you lost your
original program. Also RUN will only execute
your APPENDed program. Try ill

I've u~ this method many times and it
works like a charm.

The article also has a technical error in
Slating (see Table I) that line numbers take I
byte followed by a null byte. They actually take
2 bytes. His examples had line numbers less
than 256 which leaves the 2nd byte zero.

M. Winnick
Plano, TX

continued on nex( page
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Conflict of Interest Break Disable The correct lines arc:

I have received many calls concerning
my letter in the April issue about putting
Sargon 11 on disk. It is not clear to pe0
ple that the OOS "DUMP" command
requires blanks: one after the word
DUMP and one after the nJespec SAR·
GON2/CMD. Thus the correct syntax
is:

DUMP SARGQN2JCMD (START .. X'IIOOJ',
END .. X'ADI9',TRA "X'ACFO')

In my article printed in April 80 Mi
crocompuring, "Break Disable" (p.
128), an error appeared in line 10, the
beginning of the FOR-NEXT loop.

The start of the loop is wrong. caus
ing the program to be POKEd into the
wrong plaet in RAM. Line 10 should
read:

10 ClS;FOR X _ 3214) TO 31161

1110 IF Wm-TW THEN 1190
tnot u: W(l) = TIW THEN 1190)

1160 TC .. TC +" ", TW
tnot TC- -Te." ".1"\\')

I26S Tea "":REM SET Te TO NUll STRING

When these changes are made the
program runs as shown.

I am embarassed over my failure to
catch these errors and apologize for the
inconvenience caused you and your
readers.

Assembly Il.Hing bv Thomas Bell

I"OLLCIoJIt<i IS D€CIPfl.. EOlIIl.ft..OIT (E' ASSE/'1Etl. ~f¥'1

loHlCH CAt. e£ PG-EO lH HEMef>'· lJlTH R BASIC Wx,R...,.

LOOP ?FEe 0l1J19EI OOZle
LPOl ?F.E~ oel~ 00.lt>0

I OfHA;l1 220 !o6..: C·21l r>:5.·nl ..... 1<:11 ~.;. ':::)1 Zl~ . .::~,.<::=O 1~8,IILJ.8e 1~,154,1

•:.' FCRX_327"lTO~ .. ;oe.2= PEA{'IP= PG EX ~: E 1

BUGged Light Pen

There appears to be a BUG in pro
gram listing 7 on page 42 of the April ar
ticle, "Build a light Pen". The assem
bly language program does not work.
(At least it didn't for me.)

According to the Radio Shack Level
II and DOS manuals, a machine Ian·
guage program which is called by the
USR function will not return a value if
terminated by a RET instruction. In or
der to return the status of the light pen
(light on or off) the value of the Iiiht
pen must be loaded in the HL register
and a lP OA9AH will return this value
to the USR functt<>n in the BASIC pro
gram.

I am by no means an assembly lan
guage programmer but I did change the
program to reflect this requirement. A
copy of the listing is attached.

I did construct the light pen and en
countered no problems. The pen works
very well using the BASIC programs
and with the modification to the ma
chine program that also ran. I have used
the machine program on a Level II sys
tem and also a two disk system using the
NEW DOS + operating system with no
problems. J substituted a Radio Shack
photo transistor (part .276-130) for the
one specified. In all, an excellent ankle,
and I think a very useful piece of equip
ment.

Many thanks for such an excellent
machine. The April issue is about three
days old and already dog-eared and
coffee-stained. Also very glad to see the
start of an assembly language column.

Thomas J. &11
M;ck/~ton, NJ

Leslie E. Sparks
Durham, NC

[I'.I

KWiCest Index

In my letter concerning the articK: I
authored, KWIC Index, there are three
errors in the published listini brought to
my attention by Dr. Ronald Ribler.~
errors are in lines 1110, 1160 and a miss·
ing line 126S.

I trust this will help your readers
make the "Break Disable" work.

Jim ROSlin
London,ONT
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Rox/on Baker
Elling/on, CT

where the blanks have been emphasized
for clarity. While it is necessary to have
one blank in each of the indicated posi
tions, it is also important that the rest of
the command (between the parentheses)
not have any blanks.

Many of the owners of this expensive
proaram were quite upset that they
could not run it from disk. I am sur
prised that this important fact is not
mentioned in the ads. Also, subscribers
to other maaazines may be interested to
know that somt have refused to publish
my technique, cilina conflict of interest
with their advertisers.
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S1'8O III
The IDtimate Communications Utility
The Smart Terminal Communicati<Jn Pcu:kage
from SBSG, Inc., can turn your TR8-80·
Model I or Model II Microcomputer into a
very intelligent distribution processor. Easy to
use commands and a built-in HELP function
insure successful operation even by the most
inexperienced personnel. Full user control of all
communication options insure that whatever
your communication requirements, ST80 III
can provide for them. We'll get you there,

STBO III can test your communication
hardware and notify you of hardware fault.
STBO II I can transfer files from memory to
other computers and process received
information or store it on disk. STBO III can
support prompted or unattended modes of
operation, or remote control from a host
computer. STBO III can take full printer
control. User definable control tabks can be
used to establish special control functions, User
definable functi<Jn keys can also be used.

.,'

SBSG, Inc., provides full user support and
markets tbree other STBO products, Any
computer with communication capability can
be accessed by STBO III via your TRSBO. Here
are those computers SBSG Iu\s accessed:
Harris 7 Apple Dartmouth TS
Sigma 6 & 7 Northstar Source
DECsysterns ~. MOD I Micronet
HP2000 TR&80 MOD II FORUM-80's
CDC Superbrain Tymshsre
Honeywell Zenith/Heath Comshsre
IBM 370 & 360 Altos Compugraphics
PDP-ll GE Burroughs

We'll get you there.

SMALL BUSINESS SYSTEMS GROUP '~i}'~
Main 51. & Lowell Road ~e

Dunstable. MA 01827 __
",.18 (617) 649-9595

-TRS-80 I, •~ lndl!Jm.rk of Radio Sh-ck.• d.ivi.1on of Tandy Corp.



KOREYIEWS
.. We once received a

tape with a program on
one side and Barry Manilow 's

Greatest Hits on the other. "

A<u-Dola T.... Dlalliztr
A1phU<ll<s M1a·
roran1ll<.cA
S54.9S

by QriI Brow.
8Q Stall

A h CLOAD, a much maligned mode. That
the process works at all is testimony to the

flexibility of the electronic devices involved.
Cassette recorders were never really meant to
handle data. even at slow rates, and micropro
cessors wince at the thought of their internal
timina being upset by wildly gyrating cassette
tape transpon mechanisms.

Nevertheless. if you persevere, you can often
actually load a proararn from tape into a com
puter via a cassette recorder. It may take some
time, but it can be done. If your time (and pa
tience) is at a premium however I you should
consider acquiring an Acu-Data from AJpha
netics.

Do............. SIoapod

The Acu-Data is designed to facilitate
CLOAD and tape duplication. In essencc, it is a
combination filter, rectifier and pulse shaping
device. Placed at the recorder output. it condi
tions lhe tape data. Hum and other spurious
noise is filtered out. Data pulses are then rec
tified and shaped to insure that proper pulse
amplitude and timing is achieved before the
computer ever sees the pulse train.

An Acu-Datahas been in use at the8()Micro
computing editorial office for six months.
Quite simply, it works.

Program tapes of questionable quality often
accompany article submissions to the maga
zine, and loading these aems can be a real epic.
We ana: received a tape with a program on one
side and "Barry Manilow's Greatest Hits" on
the other. The Acu-Data rarely encounters a
tape it can't handle (including Barry Mani
low's).

The unit runs on IIOVAC so batteries are not
n~.Other features include an LED to in
dicate the presence and amplitude level of data,
a polarity switch that allows the user to select
either positive or negative going data pulses (to
compensate for differences in the head and
audio circuits or various cassette recorders) and
a copying digital output jack that allows duping
of processed program tapes.

The model we have has an optional switch
that provides computer control of the recorder.
This option, especially handy when sequential
ly loadina data in long programs, costs an extra
five bucks.

The most immediate benefit of an Acu-Data
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is that it ends your worries about recorder
volume settings. The unit produces the proper
output level under widely varying input condi
tions: No more fooling with your kid's Dick
Tracy Wrist Radio and the recorder volume
control to get a good load.

The Acu-Data has proved to be a miracle
worker when it comes to salvaging marginal
tapes.

In addition, lousy originals can generate
good copies when the copying digital output is
used for duplicating.

There are limits to the capabilities of the
Acu-Data. Generally though, if you could not
quite load a tape through the Acu-Data, you
would not have gotten close without it.

The unit is ruggedly built. enclosed in a
shielded metal case. The version we have shows
signs of last minute fixes on the clad side of the
PC board. The manufacturer assures us that
they are not present on current production
models.

Always 0. Unt

The Acu-Data is on line whenever it is plug
ged into a IIOVAC outlet. No provision for re
moving AC from the primary of the line trans
former is made and, consequently, the trans
former is forced to dissipate a respectable
amount of hysteresis generated heat. How this
constant heat dissipation will effect its service
life is a good question. So far, it has nOI af
fected the performance of our unit.

The comprehensive user's manual is clearly
written and includes many hints on using tapes.

Tel Cassette System
JPC Products
AIbtIq.rrq.e. NM
KiI: 570
Assembled: 5100

by Carl A. Kollar

I guess I don't have to tell any TR$-SOowners
how frustrating the cassette system that

comes with the computer can be. Even with the
factory mod that's available, the annoyana: of
loadina and checking programs becomes just
barely tolerable.

If you're like me, after you've just plunked
down a chunk of money for a Level II 16K
machine, "you ain't got nuttin left" for even
one disk drive at .soo bucks apiece. So you suf
fer.

A reasonable alternative is the Exatron
Stringy Floppy (ESF). This will cost you about

HARDWARE

A schemalic and pans list was not available,
but we did see the warranty. It is impressive.
Each Acu-Data comes with a ten-day, money
back guarantee. In addilion to a 90 day, uncon
ditional warranty on parts and labor, a nat SI5
maximum repair fee is guaranlccd on any prob
lems encountered within Ihe first 12 months.

Guarantees like this arc rare in Ihe micro
computer industry and certainly inspire confi
dence. Three cheers for Alphanetics.

Alphanetics has a winner in the Acu-Data.
For tape oriemed computerisls who prefer to
think in terms of black boxes and have no de
sire for breadboard projects, the Acu-Data is a
worthwhile investment at $54.95.•

250 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!

BUI, if the price is still too steep, have I got a
device for you!

T'hc Devicf

The February 1980 issue of Microcompuling
had an ad that imrigued the hell out of me. It
was for a high-speed cassette system by JPC
Products acclaimed as a "poor man's noppy."
It made all sorts of seemingly ridiculous claims
such as "Ioads five times faster," "stores SO,OCC
bytes on a Io-minute cassette," "less Ihan one
bad load in a million bytes with the volume con
trol anywhere between one and eight. II

All this for a measly 70 bucks? How could
this be? A call to Albuquerque answered a few
questions: Yes, it had ils own power supply,

Continue to page /6
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Standard RadIo Shack accounts payable
check. (DesIgned for use on lllS-8O Th1
Model l line I & III print... only.
Adj.-ble pin feed printer)

Side by side payroll check. (DesigJled for use on lllS-BO Th1
Model II bne III printer only. Adj.-bIe pin feed prin,er)
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INTRODUCTORY OFFER!

TRS-80 and Rod;" Shack.,.. n:gisu:rcd lradc:marl<.s of the Tandy Corp.

Send For FREE Samples And Brochure Today!

Standard Radio Shack payroll ch<!ck
(DesIgned for use on lllS-BO Th1 Model
I \With tractor feed printers I or ID)

Standard Radio Shack statement
(DesIgned for use on lllS-8O Th1 Model
I. line I & III. Adj.-bIe pin feed printer)

Now you can order checks and statements that are guaranteed to work with
your Radio Shack programs.

• FREE RUSH DELIVERY of 7 working days available on your initial order.

• Our nationwide, freight-paid service specializes in small minimum orders and fast,
reliable delivery. Our forms are produced and stocked in-house, so you deal direct
with the factory.

• Forms also available for Peachtree, Osborne and others.

~Checks.-..
~ To-Go 8384 Hercules St•• La Mesa, CA 92041 • (714) 460-4975



fOllEVlEWS
From pare U

and, it stored programs five times faster be
cause it utilized higher density data. The com
puter outputs the information at a hiaher 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 make it work, if you couldn't-for free.
I was sold. I placed my order. and it arrived
about two months later (parts shortage).

I work in electronics, so I found the unit c:x
ceptionally easy to build. It look about an
hour. The manual is superb. (That's better
than great.) It was clear, concise and exact
with no ambiguities. Important parts place
ments are stressed (polarity markinls on elec
trolytics. bands on diodes, etc.).

JPC was right! With these instructions. you
couldn't go wrong. The board quality is excel
lent. It is double-sided and parts 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 11
papers stapled toaether. It is written in the
nicest format I've seen in a while. Each com
mand and/or subject is covered on its own
sheet in large type. All explanations are in easy
to read English-not computerese.

Com.ands aad Ftalures

SAVE"".'rM": Saves your BASIC pro-.
gram on cassette.
LOAD: Reads the next BASIC program from
the cassette.
LOAD"fllea••c": Searches for and loads
the specified file from cassene.
LOAD! ud LOAD! "fUttwnt"; Reads file
from cassette, and compares contents to mem
ory.
LOAON: Prints a list of all the programs on a
cassette, until interrupted by the "break"
k<y.
LOADN"runa..": Same as above except
the tape will stop at the end of the program
named.
KILL: Removes the file manager program
from memory so that the extra memory can be
used by large programs.
RSET: Allows the operator to rewind and
position the tape on tape recorders that have
these functions tied to the motor control jack.
RUNUntt.ame": TC-8 searches for a spe
cified program and runs it immediately.
PUT"nttn...e": 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"fIIe..me": Same as LOAO" file
name". except it is for use with system tapes.
GET? ..d GET? "fllmame": Same as
LOA07 and LOAD7"filename", except it is
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for use with system tapes.
GETN and GETN"filcnamc": Same as
lOAON and lOADN"fiIename", 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':Allows numerical or string data to
be output to a cassette file.
INPUT': Allows numerical or 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,

MAYDAY +5
Ual.tUlllptabit Power Suppl)·
Sua·Rtstarc:b, lac.
Ne.. Durb.m, NH
5315

by Chris Brown

M ayday, the international signal of dis
!Tess, is not likely to be the first word

uttered by a compulerist when the power fails
in the middle of a lengthy program. Person
ally, I can think of many more ~tisfying e:t
pletives, but Mayday may be more appropri
ate. It is the trade name for an uninterruplable
power supply, designed to end power line
problems.

FmtfJcncy Power

Mayday is a fail·safe device which, in the
event of a drop in line voltage, provides emer·
gency power to a microcomputer system.
Once on emergency power, you can terminate
the system in an orderly fashion with no pro
gram crash or loss of data. Emergency opera·
tion time varies with the Mayday model and
Ihe size of your system, that is, how many disk
drives you own. The Mayday + S can generate
up to 30 minules of emergency power.

Sun-Research, Inc. is a new manufacluring
and marketing venture launched by Phase-R
Corporalion. a diversified New Durham elec
Ironies firm. Among its products are laser
devices manufactured for the medical field
and the government.

The original Mayday unit was created to
meet Phase·R's need for a reliable, isolated
power source for the office TRS-80. The com
pany's rural location resulted in frequent
power outages, and the TRS-80's close prox
imity to heavy machinery made it difficult for
it to run without glitches. After a few monthly
payroll records were lost, the Mayday was
born.

Not only does the unit provide instant back·
up power, it also isolates the computer from
spikes and transient voltage surges on the AC
line.

The Mayday uses a modified, 120 H2,
square wave generator as a DC to AC con
vener. When power fails, this generator sup
plies power from a 12-volt battery to the com·
puter. A specially designed isolation trans·
former allows the Mayday to maintain, plus

but my son, Anthony (age II), loaded about
30 of his programs from his Radio Shack for
mat 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
position your tape anywhere before the pro
gram you want and not have to look fora blank
spot between programs. The TC·8 patiently
wailS for the program you want and then staru
loadiIll without getting confused by the par
lion of the previous prO&f&m you just fed it.

Try Ihat on your regular cassette system;
you'll .....ear out the reset button.•

or minus, five percent required computer
power during switch-over to internal power.
Plus or minus one-half percent is maintained
thereafter. Switch-over time is on the order of
five milliseconds, so no loss of memory oc
curs.

A 12·volt automotive battery (available
separately) is used in conjunction with the
Mayday and is enclosed in a high impact
plastic case. A built-in trickle charger keeps
Ihe batlery voltage ..... ithin accepted limits.

The computer monitor, interface, keyboard
and peripherals plug into a bank of outlets on
Mayday's front panel. The enlire syslem is
controlled by one circuil breaker, while an
idiot light indicates syslem slatus. A very con
venient layout.

Une Surae Protector

Most versions of the Mayday incorporale
an MDS line surge protector. If your com·
puter operates in an electrically noisy en·
vironment, Ihis option is a mus!.

If its operalion in our office is any indio
cation, Sun·Research has met its design goals
with the Mayday. The 80 editorial offices
share building space with a printshop and
darkroom, and lhe AC line that our computer
runs on is subject to large voltage swings and
noise. The constant shrinking of our video 85

pr~ came on line was a real source of
worry.

Once the Mayday +S was installed, the
shrinking video was eliminated. Now, the oc
casional excursions of the line below normal
levels result in a smooth transition to
emergency power rather than a catastrophic
program crash.

One drawback of our Mayday + S is its in·
ability 10 power Ihe 60 Hz AC fan motors used
in our disk unit and primer. This can be over
come by wiring these motors directly to an ex
ternal AC source. To alleviate this problem,
Sun-Research has developed a Mayday unit
that supplies a 60 Hz sine wave source of
voltage. This new Mayday is suitable for use
with Model II machines.

As the air conditioning season approaches
and brown-outs become more frequent in met
ropolitan areas, the computer chaos caused by
erratic AC lines will increase. A Mayday unit
can be your first line of defense against system
glitches. Now, if you can only get your TRS·
DOS squared away ... ,.



For Your

TRS-
SO'

DUAL IlISK-32K
BUSINESS SYSTEM

QUALITY

DTI
PAYROLL

No. 410

DATA TRAIN'S many yea",
of small business computer
experience in accounting pro·
gram products brings to your
business aU of the quality fea
tlU'es, functions, screen dis·
plays. standard reports. user
designed reports and operator
reference manuals; allowing
you to efficiently manage the
payroll of your company_

• SO employees per mini-disk.
• Runs in all states.
• You maintain the P/R pro

duct without programing.
• Flexible, easy to use.
• No maintenence fees.

TRS-80 SOFTWARE
MODI

DOS 3.0(New Documentalion) $ 65.00
Documentiltion Only. . $ 10.00

Lev~l III Basic . . . .. . $ 45.00
Ediror/Assembler (Cas~lte-leveIIl16K) $ 27.00
Fortran , . . . $ 90.00
Assembly LanguilIgc . ,$ 90.00
CP/M...... . .1140.00
C·B.sic $ 90.00
4dventure (diskeue)... . . $ 25.00
UCSD P..",I (CP/M) . .. 1295.00

MOD II
General ledger (1200 lIem.) S49S.00
Inventory Control $595.00

TRS-80 HARDWARE
TRS-80 Le..114k. . 1495.00
TRS-80 level II 4k $625.00
TRS-80 Levell! 16k w/kp.. . .. . .$760.00
Expansion Interface ....$275.00
Lobo Interfa(e (hllndles 5", 8" <lind

hud disks, includes DOS) $495.00
200 NS Memory (lifetime gUlIUnt«) .. $100.00
Dual density Module for fRS-80 .... S230.00

(MlIkt1 .. II drives DU.lII Density usy 10 instllll)

TRS-80 Mod II, 32k. . $3,195.00
TRS-80 Mod II, 64k 13.695.00
TRS-80 l Printer III $1,850.00
MOD II ht Disk 51,050.00
MOD II 3 Disks 52,200.00

OTHER HARDWARE

$235.

Name _

PHONE ORDERS

615/242-3494
OUI ;n!ormolion for TOLL FREE NUMBER

........................................................................
Guan. Description Unit Price Total

Send Cheek or Monty Order to:

State Zip
TRS-30 Ii ~ ."d.m.,~ 01 M.d", Sh.<~ • cl,,·,~,on <11 T "

City

Address

• [JlJrn~lJ.!lr
IIJlJrllJ INC
625 M~in Street

N~shville.TN 37206
HANDLING CHARGE Sl.OOCARD NO. _

TOTAL
EXP. DATE Tenn. Rn...dd 6% Silles T..x

Product Info &
License/Order
Form.
FROM.....

PHONE

(503) 476-1467.-..
840 N.W. 6th STREET, SUITE 3
GRANTS PASS: OREGON 91526

Available Soon-
• General Ledger Accounting
• Accounts Payable
• Accounts Receivable
• Fixed Asset Accounting

*T,.dflmark Radio Shack,Dill Tandy Co/po
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TRS·60 Distuumbled Handbook
Robert Richardson
Rklu~rarl Ellcinemng Lid.
Chautauqua, NY
SIO Vol. I. SIS Vol. II

by Dmnis Iblhory Kiw

T he prOirammer's afterworld is destined to
offcr three options: a heaven of powerful,

high-level languages: a hell of detailed machine
code; and a purgatory, where everyone uses
Richcraft Engineering's TRS-80 Disassembled
Handbook.

The handbook's premise is thai on~ a user
has struggled (resentfully, no doubt) through
machine code, "it is ridiculous to 're-invem the
whetl' . when these routines already exist in
Level II ROM." Much ofthispn~mise is sound,
and author Richardson, with morc than a few
questionable generalizations aboul the primacy
of his book and the ease of his method. takes
the reader step by step through the many useful
subroutines available in Microsoft's BASIC.

H.rrah for 1M Evanl~U51

For once we may say, "Hurrah for the evan
gelist of the short<ut," for Richardson does in
sist that knowing machine langullie well is
prerequisite to using these subroutines effec
tively. Indeed, a technique that dips imo the
netherworld of another person's code can be
disastrous and misleading for a novice, but
perfectly valid for an eltperienced machine
language program author, who does not care to
eltpend either the time or the memory necessary
to write, for eltample, double-precision decimal
arithmetic.

The available options for a user-programmer
are, of course, inevitably slow BASIC; assem
bly language coding; compilers such as BASEX
or FORTH; or a combinational method such as
the handbook suggests. The compilers are
generally straightforward, but cannot efficient
ly co-exist with resident programs. Where a
TRS-80 must fill a variety of needs, machine
language programs easily accessible through a
SYSTEM or USR(X) command are most
desirable.

Richardson's technique stands out as singu
larly effective, because most of the speed of
original machine language software is main-
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tained, and memory is conserved through
generous use of calls to Le\lelll ROM.

On the ot~r hand, much of Richardson's
proselytizing is overbearing and self-righteous,
and often useful points are obscured by his
tone. A bit overeager in self-appreciation, the
author states that his work is the first revelation
of the inner workings of the Level II ROM,
when in fact, TRS-80 Supermap, published by
Fuller Software, eltposed and annotated the
ROM's contents silt months before the appear
ance of Richardson's book.

Even worse, the organization of the book is
weak, and the continuous cross-pollution of
heltadecimal and decimal references further
blurs the operations of a code still based on the
octal language of the 8080 archetype. Finally,
one is forced to question the value of 16 pages
of the 70-page handbook dedicated to a hex
listing of Level II ROM. Since none of it is dis
assembled, the user cannot learn how registers
and memory are employed.

P~ly of 0ra1ory

In shon, Richardson does not help us learn;
he presents a technique, some eltamples of its
use, and plenty of oratory. A sample: "Only a
retarded 3rd grader would overlook them (the
BASIC names) in memory locations S712

Advm1u~

by Gordo.. Ltt...ln
Softwin Associ.ln
Microsoft
BdI<""".CA
SJO.OO

b)' Jobn W.rren

H aving been introduced to Adventure on a
Burroughs 6802, I just couldn't get ex

cited about the many mini-adventures written
for home computers. However. Gordon Let
win of Softwin Associates has produced a rip
snoner that is almost indistinguishable from
the original.

A player explores a giant cave, finds trea
sures and battles knife·wieldina dwarves. The
computer is directed with one an two-word
commands like "get axe" or "north" (go
north). Part of the fun is finding out what com·
mands the computer accepts and when it ac
cepts them. Adventure is not a game that some
one learns in a few minutes, ptays in half an
hour and forgets in a week.

In a mainframe environment, experienced
adventurers assist (and tantalize) novices with
hints. "So the dragon has got you stuck. He
isn't any problem if you're tough. Come on
now-what would Conan do in this situation?"
To overcome the micro-user's isolation, Soft·
win has prepared a series of four hint books
and is selling them for a buck apiece (4 for S3).

The game runs on a 32K, single disk TR5-80.
To say that it uses thc disk is an understate
ment. Almost every move causes a quick
search. However, the delay is insignifi·
cant-rarely over a second. Playing a main
frame over a 300 baud line is much morc frus
trating.

through 6172."
And one more: "Let us be kind, though, and

presume that Radio Shack had not the slightest
idea what Level II ROM contained, and if they
did, had not the slightest idea on how to find it
and use it. If such is not the case, they surely
stand &uilly of gross negligence and malice
aforethought.

Fortunately, the handbook's techniques are
significantly more space-efficient than the
author's writing.

Now to the question: As microcomputer
users, we have been overwhelmed with soft·
ware and printed matter which seems priced far
above its worth. By comparison with other
fields, we pay an enormous amount for com
panion products for our machines. Is the
TRS-80 Disassembled Handbook worth its
cover price? Perhaps.

For less than S20 the TRS-80 Supermap
comes with a detailed annotation of the opera
tion of Levcl II ROM subroutines. That and
Richardson's book, plus Editor/Assembler,
T-BUG and the Z·80Technical Manual. return
no change from a hundred·dollar bill. Togeth·
cr, they are a powerful resource. But on its own
TRS-80 Disassembled Handbook provides on
ly a modest return in exchange for your in
vestment. •

•



* **..
Beginner ..

'* ... ** ** *

*

Send Check or Money Order payable to;

it
~__-_,... * Home ...
it Animated Programmer...

Games * * *
Writer *
* ... Assembly *

.o" Language it
Programmer.

* '* '* ** commercial * ..
Software * *

Houses
OTHER PROGRAMS BY CCC

'Trademark 01 RadIO Shack.

a f.ndv Co

GENERAL LEDGER, Accounts Payable, Accounts Receivable.
etc. - We are an official Osborne/McGraw Hill con .....ersion co.

RESTAURANT MANAGEMENT - Cost analysis, inventory
contrOl, recipe design, labor scheduling, etc. for both fast food
and traditional restaurants.

INSURANCE RATING - Instant pricing for policy premiums
based on age, marital status. etc. for both Texas and National.

SMALL BUSINESS MANAGEMENT - From our library of custom
design for DIAMOND & JEWELRY MERCHANTS. DONUT
SHOPS. SAILBOAT SAIL SHOPS. CONSTRUCTION FIRMS,
ENGINEERING FIRMS, MANUFACTURING FIRMS-in the areas
of cost analysis, product design, inventory control, product
pricing, purchase order, in.....oicing. word procenlng, etc.

PROGRAMMER UTILITIES for supporting assembly language
programming and disk modification.

MAGIC MEMORY - personal inventory programs 'or stamp
collection. coin collectors, personal libraries, etc.

WRITE FOR OUR COMPLETE
SOFTWARE CATALOGII

TRS·80· OWNERS:
• Let the computer write your "Bale" programs for youI
• Draw plctura. animated figura, data forms!
• Create a libra" of dl.playsl
• Produce "Commercial" grade softwarel

1'="V":-:-i'~TM

Call 1131"1"2"28 or ora.< bV .... ,1. Mut., Cl'Iarg.......t&.l. CAn,li-.:l Check or Money Ord•• aeuplt<!
Pwno~1o.e... rtqui,. , .. d'YS 10 ele., C 0.0. oreo'*l ullS 1'\01 aeeepltd. Son--,"..,lJa••nlH<l
tor.~onty. PliI;M loUb!ett toch.,. .,II'IOUt notIce. Some p'09ram,suppl~on taHe!te
tape. for d'''' ....f1.iofl*. 11'1, <:UNI" suppli-.:l ..U.uloroHIlltally cre." • d'SIr. Ille.

THE BAIlY 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 16K Disk) ..... $24.15

THE MAGIC CURSOR I additionally makes sophisticated Data Entry
and Display easy. With Magic Cursor I you define the Data Entry or
Display nelds directly on your screen. The definition commands
generate the BASIC instructions to implement the Data Entry and
Display. The Magic Cursor I has commands which move, center and
duplicate blocks of graphical or alpha/numeric displays. You can
even justify text. (16K Tape Only) ...........•71.15

THE MAGIC CURSOR II adds the power to write animated games
easily 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) $111I.15

THE MAGIC CURSOR III will be available soon 'or the new Model II
Computer (32K One or more Disks) 1141.•

THE MAGIC CURSOR IV provides the 'eatures of Magic Cursor II
but stores an assembly language program. (32K Disk
Only) $111I.15

MAGIC CURSOR PROGRAMS

The M-alc Cursor is a Revolutionary Family of Products which
provides a dramatic new method 01 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 and wide screen.

It is available for any level 2. 16K or larger system with tape or disk.
An optional version is now available which creates an assembly
language program.

Be sure 10 pick out the system that fits your present needs and
order it today. You may upgrade your original copy by paying the
difference and a moderate service charge.
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even if these problems
can be overcome, the

mechanical construction of the
Model I has limitations. OJ

During the period in which I have been
writing articles for this column. one of the

most frequently asked questions has been how
much disk storaae is available for the Model I
microcomputer.

By now, most users know that the Model J
can handlr: up to four drives. Each drive ac·
commodates just under 90,(0) bytes (words) of
information.

In some data processing systems a word
equals one alphanumeric character. however I

the 80 can pack several numeric characters inlo
each word. Accordingly, it is difficult [0
calculate the numbers of words of disk storage
available for mixed numeric and alphabetic
data.

How Many Bytes

The technical reasons for this are as follows:
• Integers-up to 64,OCX>-require two bytes

of storage.
• Single precision data require four bytes.
• Double precision data require eight bytes

and each alphabetic character requires one
byte.

An additional complicating factor is the way
the 80 reads and writes disk records. All Model
I operating systems, with the exception of
VTOS 3.0, read and write 256 bytes at a time in
the random mode. Thus, if you have a random
access file with less than 256 bytes, you lose
storage.

Data ty~ and record length affect the
ultimate size of the file. However, the real
storage problem in the TRS·80 is the fact that a
file cannot span more than one disk. For exam
ple, a file with 6,()()) names requires multiple
disks to contain the data. You must break the
file into segments. Each segment can be entered
on a separate disk, but the software must be
written so that the directory of each disk is ac
cessed before processing.

Of course. changing data on this file causes
problems. As you add and delete data, gaps ap
pear. The system would have to maintain a
record of every gap and, periodically, rearrange
the file to accommodate new data.

Since the data would have to be inserted ran·
domly. access would require the extraction of
key words and the development of a soned in
dex. To sort 6,(XX) keys into any kind of order is
a time-consuming task on the Model I.

If the sort could not be performed in memo
ory. then a disk sort and an index disk would be
required. This separate disk might be required
in any case to retain key words and pointers to
locations on the main data file.

Using an index disk can also create prob·
lems. You milht have to remove data disks to
provide a drive for the index, if sufficient core
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was not available for the index to be kept in
memory,

But, even if these problems can be overcome,
the mechanic:al construction of the Modell has
limitations. The Model I can only detect if a
disk drive is on or off line. The program has no
way ofltnowing whether or not someone inad
vertently took out a portion of the file. Because
this increases the chance for error, most soft·

H ere's Captain Eighty, silling in his re
viewer's chair, assessing this month's

l"Qail. Response to the contest was lively. En
tries ranged from high camp to very serious.
Many readers were less than convinced that we
really had a contest going at all.

Andy Anderson, from Larimore, ND, sug
gested an Elections game, where players receive
a random dollar amount from Fat Cats, to be
spent in media exposure, transportation, office
support and insurance against ethnic jokes,
slipping on buses, and stuff like that. A second
program, appropriately entitled Headache.
dealt with taxes, government agencies, the
economy and all those pesky problems that in·
terfere with a politician's partying, after his
election.

The last of Andy's three paragraph program
series would finance and manage World War
Ill, a situation that came about as a result of
our messing up in the second.

Thanks, Andy. I hope the programmers out
there arc paying anent ion.

More uUers

Craig Griffin, from Bessemer, AL, would
like to see language translation programs,
particularly Portugese, in which an English
sentence entered would elicit the appropriate
foreign phrase. Very useful. After all, a com
puter has more memory available than those
little hand·held calculators.

Tom Mason, of Akron, OH, suggests pro
grams that "shoot anything"-X-wing fighl
ers airplanes, ducks, tanks, ships, world lead·
ers-and with selectable skill levels. Impres·
sive graphics is a must for the hit, says Tom.
as well as a user selected description: boss'
name. mother-in-Iaw's name. You get the
idea.

ware developers prefer not to write programs
for accessing large files on the Model I.

Although the Model II disks contain more
data than the Model I diskettes. yOU cannot
escape the limitations of noppy storage. Even
with its larger files, a Model II cannot control
all items. Systems that use extremely large files
require a hard disk.

Conlinu~ 10 n~xt pag~

AI Mescha, of Chicago, IL, sent in a one
liller (thai contest hasn'l started yet, AI). He
says, "When I use the INPUT command, I
use the following format: PRINT STRINGS
(60)," ";CHRS(28); :INPUT. This homes
the cursor and clears the first line only. Thus,
you only have to draw your graphs. piclUres
or whatever once." This is a handy little ditty,
try it.

Rob Robinson, of Palo Alto. CA, sent in an
educational program he wrote for his six year
old. Called Scrambled Words, it fealures a
blinking cursor and a reward display named
Anthro. This program is excellent.

Rob, I suggcst that you submit your program
to 80 Microcompuling along with a descrip·
tion. It would fill a void in 80's educational pro
gramming department.

NITS Software. Rialto. CA. also $tnt me an
educational sampler. To my absolute surprise
and delight, Wordmaster. a terrific reading and
spelling program, loaded the first time out. A
fresh, professional approach to the subject,
Wordmasler gives the student (early third
grade) plenty of work wilhoul overwhelming
him. Word master builds vocabulary and
reading skills with style, grace and charisma.

This is not NITS' only offering. The com
pany has a catalog full of educational material.
which should be every bit as well wrillen as the
above. Drop these guys a line at 680 North Ar
rowhead Ave.. Rialto. CA. 92376. I'm sure
they'll pop a catalog to you in the mail.

Radio Shack has a new Adventure, Pyramid
2000. It's impressively packaged and
reasonably priced. Hard core Advemure fans
will no doubt mourn the omission of the ScOIl

Adams split scr~n and blinking cursor. Radio
Shack chose to ignore all Adams' genetic

Continue 10 page 26



However, the Model II can detect changes in
a drive's directory. When a disk is removed and
a new disk is put in place: an initialization com
mand must be used. The OOS then reads the
directory to learn its contents.

The Model II has an additional advantage
over the Model I-with the e~ceplion of those
who use the VTOS 3.0 operating system-in
that every byte on the disk is available. It is the
disk operating system that fills the tracks and
handles sector boundaries. This advantage
means that not only can the Model II utilize
disk space more efficiently, but the burden of
managina data storage is removed from the
programmer .

Il«ord........ fro.. llsbonI<

Durina the past year, I have had the oppor
tunity to review accountina software developed
by the Osborne Company. This software,
originally developed for a Wang Minicom
puter, was designed for firms using job cost
recordkC'C'ping. Because this system has been
published in book form, many software houses
have copied the package and arc distributing it
under their name.

I have reviewed portions of the package from
various vendors. The most recent was the Ac
counts Receivable, adapted from Wang BASIC
by the Small Systems Business Group. Perspec-

tive purchasers of Osborne systems are advised
to purchase the description books which are
available at many computer stores: Payroll and
COSI Accounling in BASIC, Acrounls Reai\!
able. General Ledger.

Since: the system was designed to keep track
of expense by job, the program handles large
filcs. When the job is billed. the net profit on
the job can be calculated.

The Small Systems Business Group has
dropped much of the job-costing features of
the original Osborne program. This is for
tunale, because it reduces the size of key files.
On the Model I, the Accounts Receivable pro
gram permits a maximum of 670 accounts and
MOtransactions for a four~isk system. If these
limitations do not dissuade you, it has its ad
vantages:

• The documentation explains the system
and permits modification.

• The user manual is relatively readable.
• Because of the program's wide publication,

it has been accepted as somewhat of a business
standard.

The receivable system is of the open item
type. Opcn item receivable systems retain
details of all active transactions (invoices,
payments and credits) until updated. Once: up
dated, completed transactions arc purged, and
only open items arc retained.

There arc two advantages to this type of file
maintenance. One is that file aginas indicate
open transactions. This significantly aids
follow-up and resolution of old balances due.
If only a balance forward is kept, details of
outstanding items must be researched or main
tained manually.

A Seeond Advant.,e

The second advantage of an open item sys
tem is that aging reports can be prepared ac
curately, since the date of all transactions is
present. In a balance forward system, cash ap4
plication is particularly troublesome. if applied
to the wrong category.

Under the Osborne system no payment or
transaction can be recorded, unless an invoice:
is already on file. This is both a safeguard and
an inconvenience. It is a safeguard in that trans
actions can be tracked back "to a document.
However, if you get cash on account before an
invoice is prepared such a system will cause
problems. In order to record the cash on the
rcceivable system, a dummy invoice must be
created. This is inconvenient to say the leas!.

Generally, you will find that the Osborne
program creates excellent reports in a readable
format. The receivable system can be pur
chased separately, or integrated with a payables
system and the general ledger.•

SJ600"

.5 350"

.51000·

EVEN COMPUTERS GET THE BLUES
Has yru TRS-8O been sluggish lalely? Slow to respord? Had
excessive keyboard bounce?

The pmblem might be law voltoge, Of 0 BASIC misunderslondirg, Of

IRON POOIl SOfTWARE'

Do you serve yOtl TRS-80's meals on paper sheets? Do you
(shudder) write it yourself? Recent studes indicate that keyboard
feeding causes MALIGNANT BUGS!

ClOAO~ is published moolNy on a magnetic IRON OXIDE
tope, wound up inside a C-30 cassene. Now you may ask "Why
bothef'?", but I can assure you that our computer cassenes are
DIRECTLY reodoble, I repeat DIRECTLY reodoble by your
computer. We have TtviDs, VOftety. and Absurdity. We have
every program your computer has ever wonted to run otter
a hard day at the job. We even include our infamous ··yellow
sheets" with every issue. filled with lies about the fRS..80
Cornp.Jting scene.
12 Monthty cassette issues.

(over 60 programs)
Single issues
Best 01 ClOAn

(9 programs w/ Iistirgs)

• CA residents please odd 6'1. to non-subscription ordefs
Ptease write for overseas rates

Moster Charge / Visa Welcome. Alsa Cosh & Gold.

CLOAD M'AGAZINE. PO. Box 1267 • Goleta, CA 93017 • (805) 964-2761
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THE ASSEMBLY LINE
by William Barden, Jr.

"This is the heartbreaking
story of why it is so

difficult to use TRS-80 graphics
to their full potential. ..

Fig. J. Graphics Mode Pixel Mopping

Fig. 1. Line Number, character position along
line, row. and column of Pixel

6 PIXELS IN

ONE OIARAt-rER
POSITION

BYTE IN
VIDEO
DISPLAY

MEMORYo

l'HARAlTER

POSITION tQ.6J1

II

1024
CI-tAIlAt'Tl:R
POSITIONS

OIL COL
o I

~
UiAllAtTE'
POSITION
t:ONTAININti

PIXl:L
ROW 2

ROW I

KO'o'o'O

taining the pixel, how do we know which of the
six bits controls the pixel? Would you hand me
those remainders, please?

If w( separate each graphics byte into two
columns and three rows. we can use the re
mainders of Y/3 and XI2 to find the right bit.

The remainder of XI2 defines the column
number of the pixel. For example, Xs of
0,2.4.6, etc., define a pixel in column number
0; Xs of 1.2.5,1. etc., defines the row number
of the pixel. YsofO.3,6.9,etc.,areinrowO. Ys
of 1,4,7,10, etc., are in row one. and Ys of
2,5,8,11, etc., are in row two.

Knowing th( row and column, we can also
Continue to 24
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So, the Pix..

Before we can develop the assembly lan
guage code, we need to know the algorithms in
volved. (Algorithm is simply a synonym for
plan or formalized procedure.) Let's see what's
involved in setting a pixel on or off.

Fig. 2 shows a generalized character position
on the scrctn that contains a pixel to SET or
RESET. If we start with any X, Y position.
what can be said about the position of that pixel
in the 1024 bytes of video display memory?

First of aU, the line number of the character
position containing the pixel is given by the
quotient of Y/3. For example, Ys of 0-2 are in
line 0; Ys of 3-5 are in line I; and so forth, up to
Ys of 4547, which arc in line 15. What hap
pened to the remainder of Y/31 Ask me again
later.

The character position along the line is given
by the quotient of X/2. There are 64 character
positions along the line, numbered 0 through
63. Xs of 0 and 1are in character position 0; Xs
of 2 and 3 are in character position 1; and so
forth, up to Xs of 126 and 127, which are in
character position 63. What happened to the re
mainder of X121 Ask me again later.

Knowing the line number and character posi
tion, it is easy to find the actual location of the
video display byte that contains the pixel in
question. If the line number is the quotient of
Y/3, and the character position is the quotient
of XI2, then the byte displacement. or position
from the start or video display memory is: Byte
Displacement = (Line ,f)-64 + Char Pas. The
actual memory location is the Byte Displace
ment + 3COOH, or Byte Location=(Line
1)-64 +Char Pas + 3COOH.

Now that we know how to find the byte con-

the graphics mode is much better than working
on a character position basis.

"If you're hazy on
this point use BASIC

to POKE various values
into video memory. . . "

-When any of those bytes in video display
memory are loaded with a value from 20H
through 7FH (32 through 127 decimal) an
ASCII character is displayed on the screen. The
ASCII character is generated by the video dis
play electronics hardware on the CPU board,
which contains a character generator chip that
translates from ASCII into a pattern of 5 by 7
dots for the character.

When a byte in video display memory is
loaded whh a value from SOH through BFH
(128 throuah 191 decimal), a graphics character
is used in place of the ASCII character; the
character generator is not used in this case, but
the logic .sets one or more of six pixels, depen
dent upon whkh bits arc set in the value as
shown in rll. I.

Note that for any graphics character, bit 7,
the "high-order" bit, is set, bit 6is ignored, and
bits 5 throu&h 0 determine whether the pixel is
on or off.

If you're hazy on this point, use BASIC to
POKE various values into video memory until
you can predict which pixels will be set based on
the value POK.Ecd.

What we'd like to develop here is an assem
bly language routine to SET anyone: of those 6
by 1024 pixels. Although the 6144 pixels pro
vide rather coarse resolution when the TR5-SO
is compared to some other microcomputers,

Six into eight don't go". said the Duchess.
evenly.

I've always wanted to start a best selling
novd with that line. The novel has never mate·
rialized, but at long last I can use it. This is the
heartbrealdfll story of why it is so diffICUlt to
use TRS-80 graphics to their full potential.

Most of the readers know very wdl how
graphics are used on the TRs-80. To refresh
your memory: There are 16 lines of 64 charac
ter positions on the video display. Each charac
ter position occupies one byte of video display.
The addresses of video display memory are
from 3COOH through JFFFH (1.5360 through
16J8J decimal).
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S399.00
S499.00
$675.00

Operating Systems
NEWDOS Ptus for 5V4", 40 lind 77 Track Drives-with over 200
modificlItions and corrections to TRSDOS $110.00
CP/M for Modell, Zenith $150.00
CP/M for Model II, Mes $250.00

Software by S&M Systems
INSEQ-60'M-lndexed Sequential Access Method (IS,v,)

for the TRS-80 Model J •

Four machine Ilinguagt!: programs that can be called from your
BASIC program via USR functions to access {Kords either sequen
tially or randomly. The INSEQ-80 progrllms maintlJin all fn~xes llInd
chains for you. Includes reorganization utility to consolidate files.

S49.95
Professional BusIness Software using INSEQ-80 for
the TR&-80- Mode.Iland Zenith Z89.
Accounts Paya~, Accounts Receivable,

General Ledger. PlIyroll per packBge $99.00
Inventory per package $125.00

it
TO ORDER CALL

~
TOLL FREE 1-800-343-6522
1WX: 710-248-1796

TM Massachusetts resklents cal 617/242-3350
For detailed techniclll infor matioo, call 617/242-3350.

175 Main Street, Dept K-6, Charlestown, MA 02129 ..-215 Freight Collect. F.O.B. Chllrlestown.
Hours: lOAM-6PM (EST) Mon.-Fri. (Sat tillS). 'TRS.8QiutradtmarkoftheT_rldyCorporlltion

With the number of disk drives on the market increasing,
more and more peop~ are beginning to ask what's under
neath that cover.

The CCI'- series of disk drives have been designed for long
life and ease of operation. The features shown above are what
set our CCI drives apart from the rest With a CCI drive you get
an integrated professional design!

If you're still not convinced that you get the most fOf your
money with a CCI drive, just ask for our comp~te specifica
tions sheet Then, compare our disk drives to anyone else's.

51/4" DRIVES
CCl-l00 40 Trllck (102K Bytes) fOf TRS-80* Modell
CCl-189 40 Tr~k (102K Bytes) for Zenith Z89
CCI·2oo 77 TrlKk (I97K Bytes) for TRS·BO" Modoll
8"DRNES
CCl-BOO 77 Track (1/2 Me9 Bytes) for TRS-BO" Model 11 $895.00
All CO drives .re .150 .v.llIbte for 220 Vac (50Hz) operltion.

Products also available from: Radio Shack, NEC, Centronics, PllIper Tiger, n, Altos, MPf, Zenith, MatteJl, ATARI,
PET. OKIDATA. Apple. Ealon/LRC.
fRANCHISE AND DEALER (NATIONAL/INTERNATIONAL) INQ<JIRIES INVITED
RetaU Stores: J't\A: Burlington, Charlestown, Freminghlllm, HllInover NH: Manchester R1: Providence

VISA'
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THE ASSIMBlY UNE

Program Lisling I. SET Pinl Subroutine

Program Lisling 1. Square Root Subrouline

.- ..,.. OOG -1llII118 , 8-81T SG\JARE AT SUBROUTINE 8'1' CL I FF D£JONG..". , A CONTAINS NVH8ER ON ENTAY • • CONTAINS RESULT ON EX IT
.138 ,

80M 0101II1II IllIIIlt0 SO., LD ee.l 18..0 c .. j

8003 Ql IIIIIl~1i! LOO' sue C :A-A-C...... 1llII100 "'" C , DONE IF ".
""'" BC li!IlIl171i! <HC C
.....C ..,.. 'NC C IC_C.. 2 NEIT ODD •
9II1II7 04 ..,,,. <HC B 18-e+1 8UI'IP COUNT
8M8 IBf'q ..- JO LOO'

1IIl0210 I
Nn8 lo-BIT SQUAAE RT SU8ROUTINE BY JAl"lES BRAUD
.238 I HL.. CONTAINS NUl"l8ER ON ENTRY. A CONTAINS RESULT ON EXIT
1llII2lt8 ,

BOOAAF liP": "'GON ~8R • :A~;:IALLV TAY Ii! AS SQ ATBeee li!IFFFF BC.IFFFFH_ 0'1
II1II2711 LOOPI ADD H...BC III" NUI'18ER IN H.. BECOt'IES NEG

- DO .."'" "'" NC IYES-RETUAN
Bel8 JC ..,.,. 'NC • lNO - TRY NEn RT
91111 ee "J" OCC BC
811112 08 1llII318 OCC Be IUPDATE SUBTAACTOA
BIlIJ IBf'Q 0l!I320 JO LOOPI :TRY AGAIN- "'30 END
_ TOTAL EARORS

"";(,El CHAR I'OSlTICIN (lIl-bJ' IN E
lSET COL' ro 0
'G(' 1F ((.L ....0

; CoL'" \
;-1 1(' e
;BVI'II' QU(.fIENT IN e~LIN€'

'SUCCESSIVE SlltlT FOR 1.1
,GO IF N01 NEGAIIVE
;"'00 BACk F(lR REI1AINO£R.. At)W'

;(ROW""~

'(ROW').£.COl."BI1 POS
;E~~ ~l T PQS IN C

IN(lt.j IN HL
ISHlrT (tUNl
;I1lJLTJPLY LlNE'.olt
;LOOP llL DONE
; O£ N(lt.j HAS CHAR POS
;lLINE.'''blt.CHAR P(lS IN HL
ISTARr ~ VID£O
;(LINEI).04.QHAR POS.)C00H

I BC NOloI HAS BIT POS
ISTART (If" I1ASK rABLE
;POINr 10 I'IASK

'LOAD PI ~£L
;SET PilEI
'STORE IN VIDEO
;RETURN
;I'IASX TABI.E

Conlinue to 16

tors, such as access to the computer. interaction
with the system. compleltity of the code. defini
tion of the problem and others. As ~mbly

. language programmers on the: TRS-SO. we have
probably the best of all environments-a highly
interactive system with a single user and ex·
cellent assembly and debugeina tools.

Typ;cal industrial standards used for assem·
bly lanauaae code are on the order of 10 to 30
lines of assembly-language code per day!
That's right, per day! Of course. those figures
are based upon the complete program desiRJl,
coding, debugging and documentation task.

LD (.1-1

LD A'l
SOL ,
LD 0,.
J' NC.5ElI0
'NC 0
LD B,0FFH

'NC B
SUB J

" P.SET7.0
ADll A,J
RLCA
ADD A,D

t8 C,A
L,B

LD H,.
LD B.'
ADD H_.HL
DJNl SETJ0
LD D••
ADD Hl.OC
LD O£,3C00H
ADD HL,O£
LD B••
LD lX,I'I"'Sfo(
ADD lX, BC

LD AtlHl.1
00 ( III
LD lH\..I,A
on
OC'" BlH
OC," B'H
OC," B'H
OCFB B,,"
OUR 90N
OCFB BAON
END

FF" 001li!l0 ORG "fTOOH ;CHANG( ORIC>IN H'R YuUR 5YSHH
00110 , ..
00IZi1! ;. SU8A(oUTIN£ 1(, 5£1 A PIXfL GIV£N ~ (0'·1::7' IN H •
1MI13" ;. REGISTER ANI) 'I' 11'1-411 IN I. R£GIST£R ..
001lt0 , .
00150

FF"00 5C 00100 SET
FF"01 70 00170
FF"2 CBJe 0018"
FF"01t 1000 lM'Il'n
FF00 3B01 00200
FF"efl 14 0021"
FFI&9 "IFF lHl:'20 SEll"
FFefl "It 002)0 5£T20
FF"C 00"3 002lt0
FF0E F200FF 00~0

1"1"11 C003 0e2b0 SET:'5
FFIJ 07 00270
FFIIt 82 00280
FFI:) ItF 00~ SET27
1"1"16 68 Ii!IllIJ00
1"1"17 2b00 li!l0310
rF I q 0b0b 0C!IJ211
FFIB ~ 00330 SET30
FFIC lIFO 00)1t"
FFIE 1000 003'" SEr)2
FF20 Iq li!l0J00
FF21 1100)C 90370
r F21t 1q 00380 SET)1t
FF"~ 11000 003q0
FF27 0021)3F"F 00lt80
FF2S DOOq 90410
FF2D 7E 00lt20
FF2£ DOOoi10 004)0
FF)1 77 00it411l
FF)2 Cq 004'"
FF)J 81 li!l04b1l MSX
FFJIt 82 00470
FF)5 84 0elt80
FF36 88 004Q0
FFJ7 q0 00500
FF38 A0 00:)10
000e 00'20
0e0li'Mi'l TOTAL ERRORS

Rcfl«tions o. tM SET Subroutine

What you're seeing in SET is the result of a
great deal of work. I could say here that I sat
down and wrote this code: in five minutes.
Tain'{ so. I have seen programmers who could
aenerate such code in fifteen minutes, but they
are few and far between. It would not be un
usual for many programmers to spend a day on
the algorithms and a day on the code for this
subroutine.

How fast can assembly language code be:
generated? This depends on a number of fac-

We now have a general subroutine to set any
piltelat will.

Sen. IKOmprrllcftllblc Formulas

We now have seven incomprehensible for
mulas that we can use to develop the code for
SETting or RESETting any pi:tcl. They are
shown in Fig. 3.

Now that we've got the formulas. let's
develop the assembly language routine. Hum
mm. . dividing by two is easy-a simple shift
right will divide by two and even save the re
mainder of 0 or I in the carry. Multiplyina: by
64 is also quite easy-an ADD HL,HL multi
plies by (woand six of them will multiply by 64.
It look like the hardest part is the division by
three, Three is not a "convenient" divisor as it
is not a power of two. The code: for this task is
shown in Listina I.

The code from SET to SETIO finds the char
acter position (CP) by dividina the X value in
the E register by two. TIle SRL shirts the con
tents of Ihe E register one bit riaht to do this,
and the remainder of zero or one is shifted to
the carry flag after the shift. The state of the
carry is used to put either a 0 or I into the 0
register for the column number (CN).

The code from SETIO to SET2' finds the
line number (LN) and row number (RN) by di·
viding the Y value by three:. The divide is done
by successive subtraction of three: from the Y
value: in the A rqister. The count of the num
ber of times three is subtracted is held in the B
reaister. As long as A remains positive. the sub
traction is continued. When A a0e5 neptive,
the ADD A.3 restores the remainder 10 A while
the quotient remains in the B register.

At this point we have the four basic values of
line number (8). character position (El. row
number (A). and column number (D).

Now we can usc: these values to find the ac
tual byte containina the pixel. and then find the
bit within the pilte1. SEn, to SET27 finds the
bit position in the byte by multiplying the row
number by two (RLCA)and adding the column
number. This bit position is saved in the C
rea:ister.

The code from SET27 through SET32 multi
plies the line numbe:r by 64 by shifting it 6 bit
positions left. This multiplication is done by 6
ADD HL,HL instructions. This must be a dou
ble (16-bit) add because the product may be: as
great as 1'·64 (960). At SET32. the line: num
ber·64 is in the HL register pair.

The code from SET32 to SET34 adds the
character position in DE to HL to find the byte
displacement, and then adds the displacement
to 3COOH to find the actual location of the
byte. At SET34, the location of the byte con
taining the piltel is in the HL register pair.

Now the only thing left to do is to SET the
piltel of the byte. The code from SET34 on uses
the bit position in C to "indelt into" a table of
masks. usina the IX re&ister. The A register is.
loaded with the byte containing the piltel (LO
A,(HL», followed by an OR (IX) to set the pro
per pixel, followed by a store of the altered
value (LO (HL),A). Note that bit 7 is always set
by the mask value to ensure that graphics mode
will be: used.

find the bit position in the byte by Bit
Pos = (Row 1)-2 + Col •. For example. row
one, column number one, is defined by bit 3 of
the byte.
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SOFTWARE

NOTE: to'l(, DIscount on Pre-Paid Orders

LEVEL IV PRODUCTS, INC. .-14

32238 Schoolcraft - Suite F4
Uvonia, Michigan 48185

ORDER HOTLINE: 1-800-521-3305

TECH QUESTIONS or MICHIGAN ORDERS: 1-313-525-6200

C.O.D. (certified check or cash) MC - VISA
'TR5-S0 IS A PRODUCT OF RADIO SHACK, A DIVISION OF THE TANDY CORP.

In the beginning there was AllEN INVASION by Roy Niederhoffer. Marketed by Acorn Prod. [, TSE - Written in basic,
it's slow but still cute and costs &9.95.

Then came INVADERS by Breeze Computing. Marketed by Level IV Products, Inc. - A machine language program,
closer to the arcade game. Faster than the basic version and not half bad, buta little slow in the higher levels of play& 14.95
cassette.

NOW, BY THE WIZARD OF MACHINE LANGUAGE SOUND
GAMES, "LARRY ASHMUN" BRINGS YOU

-----INVADERS-PLUS-----
For the TRS-80· Micro Computer 16K, Level II, and up. $19.95 cassette. Smooth

running & far superior to any other SPACE INVASION program now written for the TRS
80· Micro Computer. Full graphic creatures and they move faster as they get closer to the
bottom of the screen.



and also are based upon larger programs than
ten or twelve instruction subroutines.

On a positive note, thouah, standards for
higher level Language code, such as BASIC,
also show that not many lines of code can be
generated rapidly when the entire design,
codina. debuging and documentation tasks
are considered.

The point of this monologue is that you
should not~ dismayed if some of the assembly
lanlWlle code takes lonaer than you expected;
you have plenty of company!

The SET routine is a "medium hard" piece
of code, and it encompasses a lot techniques. If
you can follow it. you've ,one a long way into
learnina assembly languaae methods.

By the way. it's entirely possible that there is
a more efficient way to accomplish this prolr
Icm. I would be most interested in any better
subroutines.

Why is it so diffKUIt to SET a pixd? 'The
"mappina" of X and Y into the corresponding
byte and bit values is not straightforward. as we
have seen. Could it have been mack easier?
Yes, but at the expense: of increased hardware
costs. For the moment, we have to "program
around" t~ fact that six into eight don't
lo-evenly.

Asonobly u.. Proal'1lJllml.. eoo....

Back in the first Assembly Line column lof
fered a challenge to the' rcoaders in the form of a
programming problem: "Given a number, find
the' integer portion of its square root in a short
assembly language routine'. For example',given
13'7. find the' II portion of 11.'704'7 in a short
piC'CC' of code."

Since that time I've received a number of
replies, many with interesting comments about
assembly Ianguaae' topics. I appreciate' them all.
lllere were three winners for this problem. and
they will ach receive an autoaraphed copy of
my new Howard W. Sams book Z.JJO Micro
computer Design Proj«ls, SI2.9S (S11.9S
autographed).

Some of the readers tried brute force for
finding thC' square root. but there is a trick. 'The
"nth" perfect square is the' sum of the first n
odd inteaers. A perfect square is F, 2', 3', 41,
and so forth. If n is six, for example. its square
is 36, which is the sum of the first six odd in
tegers, 1+3+.5+'7+9+11. All we must do to
find the intC'ler portion of the square root of
any number is to successively subtract
1,3,.5, ... until the residue goes negative'. The
number of subtractions, minus one, is the' in·
teaer portion of the' square rOOl. If We' have 13'7.
for example. we have:
137 - 1 - 136-3 ~ 133 -S-128-7: 121,
-9= 112-11 = 101-13=88-IS=73
17=S6-19=37-21=16-23= -7. W.
had 12 subtractions. and 12 minus one is 11, the
integer portion of the' square rOOl.

The shortest 8-bit routines were' submitted by
Gary E. Oark of Ikthosda, MD and Oiff [k.

Jong of Colorado Sprinas. CO. As several
raders pointed out. I had not specified
whether 8 or l6-bit arithmetic was to have been
used. The shortC'St l6-bit routine was written by
James Braud of Bay 51. Louis, MS. Qifrs 8·bit
routine and JamC'S' 16-bit routine are shown in
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I. LN .. LINE'" ( .! )
) QUOTIENT

2. CP = CHARACTER POSITION ::

( ~ ) QUOTIE~

J. BYTE DISPLACEMENT .. 1LM.6' .. CP

4. ACTlJAL LOCATION • (LN).64 .... CP • JCOOH

s. RN • ROW NUMBER. ( Y
) REMAINDERJ

6. CN • COLUMN NUMHER ..

( x
) REMAINDER2

,. BIT POSITION. (Rf'Iro').2 _ CN

Fig. J. Pi:wI Formulas

Proaram Listina; 2.
The eight·bit routine' uses 10 bytes. The Be

rC'gister pair is loaded with one. In fact, this
load re'ally loads the' C register with one and the
B rC'giste'r with 0, saving one byte over two
separate "load immediatC'S" of Band C. The
remainder of the routine is a loop. Each time
through the' loop. the count in B is bumped by
one, and the odd number in C is incremented by
two. A SUB of the' odd number in B is per
formed before the incrC'ments. If the' result has
gone negati,,'e. a return from the subroutine is
made'.

The l6-bit subroutine uses II bytes. The A
register is first zeroed to hold the' count minus
one. which may be a max of lSS. The Be regis
ter is then 1oadC'd with - I. This will be changed
by decrementing twice to - 3, -.5, - '7, and so
forth. ThC' loop portion of the subroutine' adds
thC' cunent nqative odd number to the' residue
in HL. If HL goes negative' the carry flag is
reset, and a return is made. The remainder of
thC' loop bumps the count in A, decrements the
odd number to the ncoxt value, and then loops
back for the next iteration.

Although the' subroutines contrived here are'
short in terms of memory requirements. Ihey

CAPTAlNfO
From pag~20

nicet~ and a:o their own way. But whate'Ver
Pyramid 2CO) lacks in familiarities. it makes up
in descriplions and plot.

N• ..en.ts..t~
Lasl on lhe' rC'vi~ lisl is a game-educational

offering from SytlC'rgistic Solar. Inc.• Miami,
FL. Name 11lat State Quiz is the title, and it
comes with sound. The procram draws the
shapes of different states on the screen and pre·
sam a user selected format of questions about
that state.

Identifyina: a state by its shape can be' a bit
difficult, but I managed to get the first four or

are not necessarily the fastest code that can be
implemented to find the integer portion of the'
SQuare root. If we assume that the' average
l6-bit square is 32'768, then it will take 181
iterations to find the' intqer portion of the
SQuare root.

Each iteration takes about six instructions.
and the average tim~ for each instruction is
perhaps six microseconds. Roughly, theon, the'
average procosing time for square root com·
putation will be:
181-6-6 microseconds, or about 6..5 millisec
onds. PUlling it another way, about ISO roots
can be e'xtraeted per second, on the average.

This would be quite dftcient for a DDS, but
is quite inefficient for 35SC'1llbly languag~ code.
The routines presented hC're are interesting
because of the' "trick" involved and are not
presented as the best method of finding square
,oou.

The trade-offs bet'l\'ecn mC'rnOf')' space and
sP«d are just t..'O faclors to consider in writina
any program. OIher factors~ program dC'vd·
opmmt tiroC' (Does the CO<k take a lona IiroC' to
produce beca~ it is too "tricky"?), debugina:
(Has' the code betn adC'Quate'ly debugged, with
test cases that reprC'SC'nt typical and limiting
parameters?) and program maintenance (Will
you pick up the code at a later time' when a bug
is discovered and be compiete'ly at a loss to ex·
plain the tricks you employed?).

A N... Ch.......

Since the' last puzzle was mode'rate'ly suc
cessful, here's a second challena:e' to the raders
of The Assembly Line. All results should be
sent to me at the' address at the end of this col
umn. We"11 announce the winners in a laler col
umn, and there'll be a token prize to make it in·
te'resting.

Problem: Write the fastest subroutinco possi.
ble' to multiply two eight-bit unsigned (0-2.5.5)
numbers in the' A rqiscer and B resister. The'
result should appear in the HL register pair,
and the two operands in A and 8 should be un
changed.

That's it for this month; next month we'll
continue the topic of high-sP«d graphics. and
have other topics geared to the as.smlbly lan
guage beginner.•

five right. T'pring, resident tabby cat in the:
Captain 80 headquarters, came' over to investi
gate' the pleasant sounds. Then I got one
wrong. The computer emitted this unearthly
combination buu. and gargling noise. rprina:,
thinking I had kilLed it and she was next,lC'aped
from the' side of the desk, bowled over a card
board box. lost traction, bounced off a door
jam and took up residence undC'T a bed.

I liked Name That State' Quiz for its edu
cational value' but a combination of its slow
drawing speed and chalk·on-the-blackboard
sound could hinder it in the classroom.

Next month, th~ winner of the Proaram in a
Paragraph Contest will be announced. Until
then. here's Captain 80 in Software Secret
He'adquarters signing ofr..



Apparel, Inc., announces the most
powertul Oisk Operating System for the
TRS-P. II has been destgned for the
sophisticated user and professional
pro:qrammer who demands the ultimate
in dIsk operating systems.

NEWOOSl80 is not meant to replace
the present version of NEWDOS 2.1
which satisftes most users, but is a
carefully planned upward enhance
ment. which significantly extends
NEWOOS 2.1'5 capabilitIeS. This new
member to the Apparel NEWDOS'
family is upward compatible with
present NEWDOS 2.1 and is supplied
on Diskette. comp&ete with enhanced
NEWDOS + utility programs and
documentation. Some of the
NEWOOS/BO feslures are:

• New BASIC commands thai
supports files with variabkt record
lengths up to 4095 Bytes long.

• Mix or match disk drives. Supports
any track count Irom 18 to 80. Use

35,40 or 77 track S" mini disks drives
or 8" disk drives, or anycombination.

• A security boot-up for BASIC or
machine code application programs.
User never sees "DOS READY" or
''>READY" and is unab~ to
"BREAK", clear screen. or issue
any direct BASIC statement
including "lIsr.

• New editing commands that allow
program lines to be deleted Irom one
location and moved to another or to
allow the duplication ola program
line with the deletion 01 the original.

• Enhanced and improved
RENUMBER thai allows relocation
01 subroutines.

• Powertul chaining commands.

• Device handling for routing to
display and printer simultaneously.

• CDE lunction; simultaneous striking
01 the C. D and E keys will allow
the user to enter a mini-DOS
to pertorm some DOS commands

without disturbing the resident
program.

• Upward compatible with NEWOOS
2.1 and TRSDOS 2.3.

• Includes Superzap 3.0 and all
Apparat 2.1 utilities.

NEWOOS/80 with all of the
NEWOOS" utility programs. many of
which have been enhanced. is priced at
just $149.00 and is available at most
TR5-ao dealers. Previous NEWDOS
owners may receive full trade in
allowance toward the purchase of
NEWDOSl8Q by including with their
order the ser;al number of their
NEWDOS 2.1 disket1e, the price paid
and where purchased. In most cases
that purchase price will be subtracted
from the prtce of NEWOOS/80. As with
NEWDOS 2.1. NEWOOSISO rolies on
the TRSDOS and Disk Basic Reference
Manual published by Radio Shack.
NEWOOSl80 documentation supports
its enhancements and upgrades only.

-.Apporot. Inc.

r------------~;:::====;:;;;:;;:;;:~;l r~-~~;;;;~-;;-c-o_..-~_;~~;-~7l-T-O~-------

1 .2k!i.IR~1 ~r~IO:=37AM. /o~ =.~~,::= cl~I~.W.
, "~ 303f1M-nTS """.,-,n. 7MJtn.M'n

PR£YIOUI NEWDOI OWNERI 0HlY

Serial ,.~=;;=::;:==::;::];;;;:h!;;;;:::=~:.=======Prk:e ."": Purchased
o Dwell 0 Money OfOef 0 MIIII'" Ctl.tP': C Vise
C.td No Explt.11OIl Del. _
Colo rntOenls 11006.~~, ..... C.I rn..,.ntl edCI e", ..1M III..
Add S\D 00 POS"g••nd Pl.nd~ng

Please rush NEWOOSt80 10:
Nome _

AdClress -=======:S;;;:=======~Z;;;-=====City _ Stale Zip

PMns ====-;:-;",.:-.= _
l/(lOtad. on....pores July 31, lilKl ,., 011

~----------------------------------~~----------------------------------------
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fOAPPLICATg§
"A gate electronically
evaluates its input to

determine the pattern of
similarity and difference. "

BC1wCC'n lasl month and this. I hOIX you
were successful in building the inpul pon

for the TRS-80. This month we will finish with
some Ihror)' and an appltealion.

Fear nOI; basic digital dC'Ctronks is tediously
logicaJ. bUI sddom "tt)' diffICult. let's return
10 the k>ckcd door analogy we usro in April and
see how the door can be' opened. Here is one of
the cighl "lumblers" of the output port:

TIle triangle is a buffer-it leaves the signal
unchangrd. bUI protects the TRS.80·s dectron·
ics from being o\'C'rburdened ....ith attachments.
The second triangle is an inverter, havina: a
small circle at iLS output meaning NOT. If the
signal (bit) entering is one, its output is NOT
one; if the input is zero. the output is NOT
zero. The 81LS9S intqratcd circuit contains
eight buffers. and the 81 LS96 package contains
eight im'erting buffers.

TIle Gate's Job

A gate dectronicaJly evaluates its input to
determine the pattttn of similarity and dif·
fercnct and produces il specific output. The
design below represents one sort of simple gate:

----10-

This pte's job is to determine ifthc first Qnd
second inputs are both one (high). Only then
will ils OUlpUI swing hilh. We are using eight
address signals to open the port's I<xk, so our
"lock cylinder" must evaluate eighl input. It
looks like this:
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--r-...."p-_
.J

Notice the NOT circle al the OUI pul. II means
Ihat if all input is high, and only then, the result
will be NOT high. This cylinder is an 8-input
NAND (NOT ANDlg'te.

How do we use Ihis lock? In April's column.
our key .....as cut to binary 1011 0010. which
translates to hexadecimal 82 or decimal 178.
The NAND gate. the lock's cylinder. has to Stt

all one's to operate,sowe~up the tumblers to
produ~ Ihis resull:

=.~:.. ~7 ~7 7 ~7 ~ '7 ~ ~7 ~.

:::::~' ~~ ~~ ~ ~~ ~; I. ~~ ~;
fo>. 0 0

1llc signals shown by the circled numbers are
all ones-prC'cisdy what Ihe "cylinder" circuit
needs in order to respond. The tumblers are set,
the NAND late responds by trying to open the
latch. Now refer to the complete circuit dia
gram: ZI and Z2 arc the lumblers. Z7 is the
cylinder. ZS and Z6 form Ihe latch. The job of
Ihis latch is 10 allow signals 10 pass through its
door when il is unlocked (enabled) and at no
()(her time. This latch operates on a high (one)
signal.

Look for a moment at Z8; it is a NOR (NOT
OR)gaxc. If the first OR SC"Cond (or both) input
is high, the output is NOT high. Only ifeach in
put is low, will Ihis gale s~'ing high. Let's
follow this through. The address of our output

device has bttn found by the "tumblers" and
the "cylinder" turns. but the Z5-Z6 latch will
only snap open if a low signal called OUT is br·
ing sent by the compuler allhe.same time. Data
from tt\( computer can now flo'" through buf·
fer D. into the latch. and is locked in plaet' for
our use.

Before lookinl at the rest of the circuit,
noticc that the OUT signal from the TRS-80
also enables Z3. If we have so carefully de
signed our lock and latch, why isn't Z3 just left
on? Isn't this elttra signal redundant? One truly
critical aspect of the eight lines handling data
on the TRS-80-in fal1. on virtually all micro
computers-is Ihe dual use of these Iim.'S.

An address is a ~t of signals always com
manded by the Central Processing Unit (CPU)
in the computer; on the OIher hand, data must
now both to and from the microprocessor. This
data. whether in or out, is sent on the vcry same
set of signal lines, the "data bus." The com put·
er has to lell us which way the data is e'Cpc<.1cd
10 now. and we must respecl thaI. The CPU
&.ives us this informal ion on separate signal
lines. some of which READ data from memory
or WRITE data to memory. and two similar
signal lines which indicate INput to and OUT
put from ports.

Now. lurn back to the diagram. and notice.
in addition totheOUTline goingto D, there is
also an IN line to Z4. If we ha\'e any intention
of rdating reasonabl)' to the oulside world. the
"data" door had better swing both ways!

A SItor1 CirnJI!

But if the output of Z4 is connected to the in·
put of Z3. doesn't this form a soon circuit? Or
does Z3 get confused as to what input it is
receiving'? "The answer could be a de\'astating
)"es. HOYt'C"er. if we respect the computer sig·
nals. lhe doors can appear 10 br invisible-a
special condition, a third state. neither on nor
off, but rathet" one appearing electronically dis·
connected. A signal comes from Z7 to teU Z3
and Z4 (each an 81LS9S buffer) that their ad·
dress has been ~Iceted; but the computer must
send an IN or OUT signal to decide which one
will be used-which way the infonnation door
will swing.

If the door swings in. the computer wants in
formalion from the ouuKle world (for more de
tails. see "A Simple Interfacc" in 80 Micro
rompuling, February 1980). When the door
swings oul, the signals arc latched by Z5 and Z6
for our usc.

Finally, take note of the small circles at four
of the outputS of each latch (ZS-Z6). Even at



this final stase, we have our choice of data
either in the form the computer sent it, or in its
inversion. Some prnpherals may turn on with a
hiah signal, others with a low sianal. It allows
us programmina simplicity, as we can always
think of "on" as "one," no matter what con
trol signal the prnpheral device expects.

Why, then, do we not have the option of in
verted signals on the input? It is possibk. but
because the TRS-80 is a computer, it can with
simple dexan~ inven the input si&DBI in a fJTfT
gram-the software equivaknt of an output
latch!

I want to encourage yOu to understand that
Ihis devi~ is versatile and can be a real aher
native to ~ching for the special, expensive
hardware that fills your need. I have spent con
siderable time with this devi~ because from
time to time, future columns will describe sim
ple devkes to "control your environment":
generatins sound, operalina lights, molars and
displays, checking lemperature, and so forth.
All will need a form of lalched and buffered in
put/output device similar to this one.

.....
••••

&fore and after versions of the I/O lalch proj«l.

• 'lIir ClinK'

finally. kl', rut IOgclhcr a "imrlc. but vcry
u-.cful all:ll.:hlllcnt. :l "fair" inpul for playin~

gam..', un your ..'ornpuler. Sin",'t,' the TRS-RO'"
kcybo..tHl i... ~01nrlt.'d a row a1 a lime. Player A

alw01)" h"... 1he ad\'anlagc of bt..ing IIrsl in al.:liol1
g..UIl ..•... lhal us..- INKEYS.

All'h.:h a IlXX)-uhm fl.·sislor b\.·!w..-en eat.:h ;n
pUI of 7..4 and th..- 5· ...011 "uprl~" This en<;urcs
that the input "sees" a high signal, and that the

millions of changing signals all around it don't
accidentally trigger it into producing a zero.
Next, obtain a MTlaJl keyboard, or bC'tter for
remote use, eight momentary-on push buttons.
You can make a terrifIC set for youngsters or
any folks who have diffICulty with small objects
(I built some for II nursing home) by attllChing a
long strip of aluminum to a large, nat board,
so:

TO
GROUNQ

SCREW

METAL STRIP

.. ..
I

.. ... " • "..
" ".. .. , "..
" " "..
" " _n.. ..

000 n ""0... H~_ ""\,Jt,oe;II' ._OUIIO
PIli' ~........ " '." ."0 "

" .. ." ,

I
,. ,,' ·.. '"' •
" '" ·..

" " !ill ,
" '"' ·" " " ... •

~ .. .
"" ·

iii ,s ---'

" I'•• r ... ..,
fl. U. to "\.51' .. ..
" ,,~n• .. ..
n,u 7..\,51' • ".. 1"~UO "

,.. 1&\,$01 "
,

fig. I. Comp/tlM Cirruil Diagram

Connect a wire between one side of each
pushbutton and ground; connect the other con
tact to its respecti ...e input at Z4. This input
noals high; pressing the bUllon brings the:
signal low.

Here's a subroutine to use it; players in this
exampk are holding buttons 1. 3 and 4 (con
nected [0 inputs INO. IN2 and INJ):

ICXKl A .. INP (1781
1010 A _ NOT A

lOX! A .. A ANI) Il
(0)0 X. (A AND I) • 12
lIMO 'I' _ (AAN041' 9
I~ Z "'-IAANDI). ~

1(Xi() If X .. n PRINT "X",
uno IF '1' ... n PRINT "'1'''.
\(lI() IF Z "" Il PRINT "Z".
1090 PRINT: GOTO ICXKl
REM • NUMBER OF PORT IN USE
ROt· COMPLEME""'" OF INPUT VAl.UE
REM: • MASK FOR SUTTONS IN USE
REM· PLAYER I (lNO)
REM • PLAYER 2 (lN2)
REM· PLAYER l (IN))

REM· RESUl.TS OF INPUT
REM • RE.SUlTS OF INPUT
REM • RESULTS Qt'lNPUT

Both space and devilishness prevent me from
explaining this program; I leave it to you.
Gues? I. Think it in binary. 2. Write it in
binary. 3. Aha!

Next month: software, (phew!).
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•for
Speed. Capacit~ Price.

• TR5-eo lS a reQISlet'ed lrademafk 01 RadIo Shack, a Tandy Compatly

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

Features
• Vista offers 102K bytes to

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

• The V-SO operates at 12ms versus 40ms
tor TRS-80. Our drive can operate at 5ms, but
only 50% of TRS-80 will operate at that speed;
theretore, Vista has purposely set the access time
at 12ms.

• Totally compatible with all available disk operating
systems.

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

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

• Immediate Delivery.

• 120 Day W11lT11nty

Prices:
Single Drive System $395
Two Drive System $770
Four Drive System $1450

Vista Expansion ModuleFLoPPY

0'"
DRIvE..

FLO Y

<>'"
DAIVE

•

FLOPPY

DO'"
DRIvE.,

Single Density Configuration (102K Bytes)

The expansion Module provides a double density modification
to your current Radio Shack interface that allows you to format
diskettes in either single or double density. In double density
format, your Vista Drive increases your storage capacity up to
204K bytes on a single 40-track drive.
To insure the highest performance possible, without com
promise, we recommend that you use Vista disk drives in con
junction with our Expansion Module.' For a demonstration on
your system call TOLL-FREE 80G-854-8017

m Price $239.00 (includes all ""'Owam and scl1wam'

-Vista cannot guarantee Radio Shack drives to operate 100% in double
• density.

The Vis•• Computer Comp.ny 1401 Borchard Street. Santa Ana. California 92705.714/953-0523
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Bi IsBetler.
Expandable storage. Greater Versatility.

The Vista Modell!* Disk Expansio"n~~~~
System provides one, two or '"
three drives, and adds
up to 1.5 million bytes
of storage.
You say you want more disk stor
age, more programming versatil-
ity ... at a reasonable price. Say no
more. Our Vista Model II Disk Ex
pansion System may be just the an
swer for you. Choose from 1, 2 or 3
drives, already mounted. Each ad
ditional disk drive will add about
1.5 million bytes of on-line stor
age to your system. Buy only
what you need now. As your
needs grow, you can continue to
expand your capacity by adding
another drive. It's that simple.

But the best part we've saved for
last. The price. Irs cheaper than
Radio Shack, yet our Modell! will do
every1hing Radio Shack's expan
sion system can do. The only differ
ence is our MOdel II will keep on working long
after most others have stopped. Thars why we are justifiably
proud of our product's high reliability. And our 12D-day warranty. Actually, irs
not hard to stand behind a product - that works - if you know what we mean.
°Moclelll lS a registered trademark 01 RadIO Shack. a Tandy Corporall()l'l.

COMPARE OUR INTRODUCTORY LOW PRICES
, -drive Expansion System $1 ,000

2-drive Expansion System $1,550

3-drive Expansion System $2,100

Additional Drives Only .. . $ 525

NO WAITING • IMMEDIATE DELIVERY.
Price

-,----1
Co". Roo. _ 6% _lax ----I

P...·Urit Shipping and Harding I

1$5.00 UPS • S7.50 UPS "'""' ----I
TotaJ----1

o _MERICAAOYlSA 1----+----+----1

EXptRATION DATE _

PRINT EXACT NAME
OF CARD HOlDER _

o MASTER OiARGE
CARl NO. L. --'- -'- I

TITlE _

oPTIONAl.
COMPANY AFFILIATION _

PlEASE ri1 ONE:

o CHECK OR MONEY 0 CREon 0 C.O.C
OReER CARD

CITY 5T"TE _ZIP-- PLEASEOiAAGEMVCREDlTCARO: 1-- 4- -1- 1

TELEPHONE '.-1_-.! _

NAME _

INTENOED APPlICAllON _

""""E55 _

SIGNATURE _

m The VI.,. Compul.r Comp.ny 1401 Borchard Street .Santa Ana. California 92705. 714/953-0523 .....
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A new Pascal special interest &rOUp is beina
rormrd this momh. The coordinator is

Richard J. Bonneau. PhD (6 Tanglewood Dr.,
Shrewsbury, MA Ol~~). Richard is a comput
er software consuham and f«ls more people
should be made aware of the potential benefits
of higher-ordn Lan&Uaaes. If you have: an inter·
est in Pascal pass your thoughts and ideas along
to Richard.

Do 'he FORTRAN, FORTH, COBOL and
LISP users Ou( there desire a special interest
group for their language? All it lakes is one per
son to lake the lead and serve as the coor·
dinator.

..... SptdaIIDkftsI Group

A local business &rOUp is forming in the cen·
tral coast area of California. The local coordi
nator is John J. Duentln (128 S. Elm Sl.. Ar
royo Grande, CA 93420). John works for H&.R
Bkxk and has written and is using data process
ing and payroll prOlrams in Ihr~ H&R Block
OrrtCes. He is currently planning to write a pro
gram to check tax returns (a natural). If you usc
a TR5-SO for business and desire to rntt{ fellow
users, you can call John at (80'S) 489-1414.

t"Ah.catkMI SpedIiI lalerell Group

George Christoph is forminl a special inter
est group for the exchange of information on
computers in education. George teaches com·
puter programmina in a Cincinnati Junior
High School (usina seven TR5-SO's) and BA
SIC programming in the local community edu
cation program. The first Infonnation Process
ing Tournament, held in Ohio in 1974, was
sponsored by Gcorae. To contact Gcor&e
Christoph write to him at Finneytown Junior
Hilh School, 8916 Fontainebleau Terraa:, Cin
cinnati, OH 45231.

And don'l forlet: aboul the High School Sci
ena: Special Interest Group (Richard A. Mar
ble, c/o Casady School, Box 20390, Oklahoma
City, OK 73116).

Am.I,., RadIo Oprnlon' Group

If you are a ham, interested in the TRS-80
this new group may be jusl for you. For infor
mation contact Sam Martinez N3SM, 625
Kingston Road, Middle River, MD 21220.

Gdtl.. _lnd!
Someone rccmtly estimated that there was a

backloa of 5200 billion (that's right, billion) in
software projects. Are you among all the others
waiting for the "riaht" program to be devel
oped? If you do not have the eltpmisc to devel
op the software yourself and do not want to pay
the full price for a custom program, thae is still
hope. Offer a frcc-Iance programmer the mar-
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ketina riahts to the programs he writes for you.
I oflen do this for dimts and it benefits every
one. The programmer aets a lillk somdhing
right away and the possibility of a later profit,
if he doo a good job. You, the cuslomer, get a
program to your specifications. The public also
lets another proaram (0c~ from.

Proarammi.... Hilil

To disabk the BREAK key in NEWOOS use
the following BASIC statement in your pro
gram:

Decently, I was given the red carpet treal
Rment by Radio Shack while visiting the
Tandy Towers in beautiful downlown Fort
Worth, Texas, where [he West begins.

It's hard not to be impressed by one of the
world's nia:sc private subway systems, a Tandy
Cmtcr free service given 10 the residents of Fort
Worth. The end of the line takes you to a mall
whose center attraction is a large: ice skating
rink with all the trimmings-beautifully c0s

tumed skatns and their pupils.
Upstairs, about seventeen floors higher, are

Tandy's corsx>rate offices paneled with oak,
offer-inK breathtaking panoramic VteWS of the
city.

TIp< So<arlty

About ten minutes away, amid light security,
in whal used to be a J. C. Penney's store and
later a Motorola factory, is nOViI a Tandy manu
facturing piant, assembling TR5-80 Modell's
and II's. Inside, in the austere waiting room,
visitors sign in. receive passes and wait for a
lour escort. Mr. Nishikawa conducted our
lour.

EVC'I')'Where you look Model II's are in all
slaaes of complt:tion. Much of lhe sub assem
bly work is done in the oricm, and many of the
raw materials for this assembly come from
ocher Tandy enterprises. The assembly line in
Fort Worth is a narrow track that winds its way
Ihrou&h the room. Each computer rnts on a
nal car lhat rolls along un Iii the Modc:llI is ful
ly assembled and packed. Quality is controlled
by a machine that can pinpoint any short on a
board and reject it, if it is not perfect. Every

"Someone recently
estimated that there was a

backlog of $200 billion ...
in software projects. "

ffiKl:. 2J4bl.O

To reactivate Ihe BREAK. you should PEEK
the contems of 23461 into a temporary variable
before POKEing 0, and then use another
POKE to replace th~ original value whe'n you
want the BREAK enabled.

I am always happy 10 hear from you. Please
send your comm~nts 10 me at 15906 E. 96 St.
N.• Owasso, OK 74055. Please include a self
addressed stamped envelope for personal
replies.•

Mood 11 has (wo burn-in periods. One is under
normal L'Oflditions for 24 hours and the other
under extremes of heat and projected user
abuse.

In a smaller areaoflhesame building, Model
I's are constructed. Only the kcyboard·CPU
unit is assembled in Fort Worth. But quality is
controlled in ('Very step of the production.

. Mr. Nishikawa keeps his employees com
petitive within the organizalion by recording
the proaress of various construction SUllO on a
series of five or six TRS-80's mounted in the
wall. Each displays the performance records of
(he departments and Ihe daily percentage com
pleted of their assigned goals.

The number of rejected unils is shown and
teams of employees endeavor 10 keep their re
jcct s(.'OfCS low and their daily output high.

Upt_..

One pan of the Model I assembly area is
dedicated to upgrading Ihe machines. Every
thing from new chips to new keyboards are in
stalled.

Repairs are performed in another area with
special diagnostic equipmml thai tells the
operator jusl what's wrong and in most cases
how to fix it. Spooky! ComputtfS fixing com
puters.

John Roach assured me that Radio Shack is
planning to maintain support 00 all eltisting
computers, even though new and more exotic
equipmem is now being devek>pcd to hit the
markC'tplace in late summer or early fall. And
witnessing Ih~ thousands of computers being
cranked along Ihe assmlbly lioe. I bclie\·e it.•



™ USIAS SfIOP!!!!

TUE.. !M

Now, lhe besl 0' bolh worIdil A banery sup
ported memory 8hr1ng you READ/WRITE
capabMlty wMh A .. securHyI

• Use 101 retaining rmportant totats/vanaDies.
utility/system software (I e TSHORT. TLEC).
development ptograms. moniiors. etc

• Usel programmable Wrtle enable SWitch·
OUT statement ensures memory securlly

• E)(ternal plug-In module Available In ellher
1K or 2K. ADDR 3000 to 37 Hell.

• Retains memory contents on power down or
failure 101 2 weeks or more 8ul11-ln Ballenes
reCharge aulomattcally

• Instant access to memory contents upon
power up

• Uses unasstgned alCil 0' memory NO
conflicts With other operating so!1ware

• Compaltble With either LV II or Disk Operall~l

System (Special cable r@QUlreo lor lV II)
TMEM w/IK $124.15

$ 24.15

.......... $ 11.15

TSHORT + l()(malted
DISK velSlon • manual.

TRS·80 KeybOard WI(f1 decals Installed

screen. Installed hCRTl" key can subshtule
lor "SHIfT

• Complete decal set (see picture) Included for
bOth lV II and DOS systems

• Features self-entering commands. Ie
CONT: GOTOIO: KUSTOM

• Automatic Close Paren .")" may be ~ro·

grammed In KUSTOM

TSHORT + cassette
w/lnstrucll()(1 manual

Look al Ihese new Fe.lures:

• NOWI 41 preprogrammed l V II and DOS
statement keys.

• NOWI 11 "SAVEABLE" KUSTOM keys' Ten
10-charaCIer and one 54-charaCIer

• NOW' Includes automatIC keyboard
DEBOUNCE and AUTO REPEAT

• NOW' RElOCATABlE. less than 1 K trftes 01
machIne la"9uage in low or high memory.

• NOW' Available on lormatled DISKETTES lor
2 or more drives. Comes on cassette lor l V II
and single disk dflVes.

• Hold "SHIFT" Or "CLEAR" ana press de
Sired key - entlle statement IS typed on

WEVE DONE IT AGAIN! MORE QUALITY ACCESSORIES
STARTING WITH TSHORT+! LVII & DOS SUPER SHORTHAND.

~ NOWI WEB'S FAMOUS TSHORT'"EXPANDSI ~.
~ ~
SAVE M9RE TIME
THAN EVER •••
TYPING PROGRAMS
WITH TSHORT+'MI

$174.15

COMMANDS;
• JUSTIFY
• PROPORTIONAL

SPACING

-

STAND ALONE INTELLIGENT
PRINTER CONTROLLER

SEND YOUR NAME & ADDRESS FOA
MORE tNFORMATlON AS AVAILABLE

STANDARD FEATURES:
• Jip CONTROLLED (l80)
• 256 CMTR BUFFER
.OOWNlINE COMMANDS

• Puts your IBM MOD 50. 60
75 a step aheaa

• New concept
• New teatules. benehts
• Simply plug IntO ptlntef POrl
• NO prtnter software reqwred
• low cost

0'
TMEM w/2K .

T8EEP 2 1M

A TBEEP kit you install inside your TRS·80
keyboard.
• Completely assembled and tested
• Attach 10 keybOard's PC bOard wllh double·

Sided loam lape (Included) and sOlder lhree
Wiles 10 easily loCated pomts on keyboard
unIt Installs In mlnUles

• Uses power Irom your TRS-80 No battery
reQuired

• DEALERSlln!itali wtlen modifying your cus·
tomer's TRS·BO. and Include T8EEP's sImple
four worO BASIC command In your all the
shell Software
TBEEP 2 K,llwlln complete
InStrUCtIons). . $ 12.85

TBEEP 1 ™

For level II and Disk Users - A sell
conlaineo aUOiO alen beeper '....Ittl cI pager· like
:one Plugs m-hne wllh AUX caore from your
TRS-80 (RcQulres 9V Sanery) S 19.95

C"ontroifer
TSEL ™

W,'U COMeft YOUR IBM Selectnc I or 1110'
h6gh quality letter prlnler, loUIIy competlble
wtth your fRS-IO.
• I-lP control - 512 character buller
• SpeCial TA$·BO cable WIItl custom Pause

Resel sWitches Our opl10nal Y caole
allows II to be oluggeo In wltn olher printers

• A supeflQl" word processn'lQ system
• CompatIble wllh Eleclnc PencllT"Qr RadIO

Shack's SCrlPSllTM Patches or mOCllftcatlons
not reqUIred

• Completely tested and ready to lPRINT
TSEl (Cleanmg and minor
service Included) $715.00
(OPlions and ShiPPing e)(tra - call or write lor
specIal shipping Instructions)

TPAK IM

The bnl en"'le lap" money can buy 
AGFA 511 We use ttlem lor our prOCluctlQn
sotlware. such as TSHORT'M Pack 0110 C·l0
blank tape cassettes. DQ)(e5. and blank lacels
.................. $ 12.15

TBASE'MfTCHAIN 1M

2 power1ul Winners corning up Walcn our aos
lor release

TBUFF 'M_ OLD FAITHFULL

Stop your cassette when 11 should WIth our
TBUFF casselle Interlace buller

(Speoly recorder make & mOdell ... $ I."

•
1~ Telephone Orders:

~ _....- (714) 559-6249

PLEASE NOTE' All wEB ASSOCiates' products
are deSigned 10 work Wlttl level II end DIsk
OperahnQ Syslems unless specified otherWIse.

Send Check or Money Order to:

WEB ASSOCIATES ~27

P.O. Box 60 OF, Monrovia, CA 91016
(California Residents add 6% tax)

DEALER INQUIRIES INVITED

UPS/COD - ADD $300

FOREiGN ORDERS:
Add 20% ($10 maximum)



Radio ShllCk Support
Of Computer Products

Acoordinl to statrnlent.s made: by company
President Lewis Kornfeld in • recent pl"tsS rt'

Ic:asc. Radio Shack is offennl wider support of
thOr computet" products. Computer kasing has
bttn available since January. Computer centers
have bten opened in the SO major markets and
on-site set"vi~ is an option 10 carry-in servk:e.

Kornfeld states that the computer centers
each incorporate "a full servicina: facility, as
well as a classroom, stockroom, sales room and
display area...

Charlie Philips, company 'Ike president, ex
plains that, Ihrordkally, each computeT cenler
has an instructor and a technician on the pay
roll. Courws are offrrrd in the basics of com
putinc. CUSlomn-s are offrrrd advice on drvis
ill8 a system of hardware and peripherals that is
brst for their spttirIe needs.

The on-sile srrvitt contrlCt will bring a re
pairman 10 your door. To maintain and I"q)8.ir
the equipment after 1M warranty lapses, con
tracts may be purchased for limited or unlim
ited on-sile KTvitt for the Model II. This 0p

tion is leneraJly available for MOOd II service
only. If you own a bevy ofTRS·80Modell's, it
may also be possible to contract for the service.

Contracts and costs for on-site repairs vary

Three Software Utilities

There is another editinJ tool on the market.
This one, Packer, is sokt by Cou.. Software,
614 N. HII'dina, Wichita, KS67208. UsinI five
options, PackCf helps save memory and time. It
is one of three new releases from Cottaae Soft
ware.

Packer is written in machine lan,uaae, and is
supplied on two tape cassettes in three versions,
one each for 16K, 32K and 48K for Level II or
Disk BASIC. Packer is sold with an instruction
manual for S29.9S. It works with the following
commands:

UNPACK unpacks mukiplc stalement BA
SIC lines into single statement lines while' main
t.ainina procram logic. It also inserts SpKfS for
easy reodina and edUinA. You scka the: Jlorting
Imd endina tine numbers, or unpkk the entire
p«lIJom.

SHORT r<moves UlUlC<esIr)' wOfds (<1\.
LET, GOTO .fter THEN Of ELSE), '1"'=,
and remark. SWanelM:S to shorten pl"0IJ"IIIl
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TRS-IIO Mod,/ 1I

from system to system. Accordina to Philips,
the most common form of the limited servicr
aarccment provides an installation visit, one
pl"n'tnlalivt mainten-.na: call and two remedial
calb for S500 within a 50 mik zone of the ser
vice centCf.

Further information on mini ..d olHKe
service contracts is available from compuloo
trnters md from company ownrd RS stores.
Check with dealers as well. Computers centers
may be kxated through the ydklw pages or di
rectory assistance in laTle urban areas. Local
Radio Shack owned stores can direct rural resi
dents to the center nearest them.•

lmath. Apin, you can specify Jlaning and
endina Hoe numbers.

PACK performs UNPACK thm SHORT.
Next it prKu lines into multiple slalaDmts up
to the maximum Jenath you specify. It main
tains axnplcte prOlTBm qic, inducing IF/
THEN/ELSE Jlaumcnu, branches, etc. You
can PACI( the entire prOlf&m or just sections
of it.

RENUM renumbers your BASIC program
lines indudina all branch references, such as
GOTO. GOSUB, etc. You may input the first
line number to be chanled, the new line num
ber and the increment for all subsequent lines to
the end of the program.

MOVE moves any number of program lines
to any ntw location in your proaram, and
rn.n,es all branch refermces to the new liM
numba'.

Cottaae Software's Disassembler disassem
bles Z-80 object code into ZHOI mnemonics
and shows ASCII Strinp durinll disas>cmbly.

With the MEMORY DISPLAYIMODIFY
routine you can see the contents of 256 bytes of

memory at one time in either hex or ASCII. You
can modify the contents of RAM from the key
board. STRING SEARCH searches throuah
memory for a striJls ofobject codes to f"Mld sub
routine calls, compares, rqistn loads, etc.
With READ/WRITE OBJECT TAPE you can
read an object tape into memory for disassem
bly or modif"K:8tion, and then mak~ a copy on
tape of any part of ROM or RAM.

A procram written in BASIC that edits Dis
ISstmbler for use on a line printer and a pr0

gram that aUows loadinl and inspection of any
TRS-SO SOO baud tape are included in the pack
aae which costs $19.95.

System Tape Duplkator, another Cottage
Software product, duplicates machine lan
&Wlle tapes. Programs recorded on your own
equipment normally load more easily, as the
folks al Couqc Software point out. This item
..tis foc $12.91.

Reader s.mce .,. 170.

MlICbIne Code Disassembler

Dalqnphjcs. P.O. Box S66 Union SUtion,
Endico<t, NY 13760, is sdIinI Disassanbkr-llO.
This software disassernb~ROM or RAM, and
has selectable output to either video display or a
printer. It prints standard Z..so mnemonics,
with decoded data and addresses, in an easily
readable format. Disassembler-80 handles aU
lep.1 code combinations and traps iUep.l codes.

It provides an aid to assembly 1anIuage pro
crammers and is an educational tool for anyone
incerested in karnina the wortines of the z.ao
microprocessor. The packqe is supplied on
tap< foc 16K Levd II with oplionaIline printCT
and is ctis.k compotiblc. It cosu 19.95 fOf the:
Modd I. It has just bccomcavailabk forModd
II, as well.

Reader s.mce .,. 169.

Products Stretcll
Memory of Models I &; II

For the Model I TRS-«>. Vista Computer
Co., lo4Olll<xchard 5<., Santa Ana, CA 927~,

offers the V-80 Disk Drive System. Available in
one-, two., and four4rive conrllurations, the
V-80 is a «krad: system which provides t02K
bytes per drive. Track-to-tnrl access time for
the V-80 is l2ms compared to 40ms for the
~.

A pc"""" patch, supplied at no~ by
Vi.... win adap< your TRSOOS disk _ina



system to accommodate the ~trackdrives and
faster access times. Patches are anilable for all
existinl versions of TRSOOS. Cables are avail
able for two and four drives.

Another Vista product. the VXM-80 Expan
sion Module. operates with the TRS-80 expan
sion interface to provide double density stor
qe. In other words. total storage on a 4O-track
diskette can ~ increased from 102K to 204K
bytes. VXM is priced at $239. including all
hardware and software.

Beware: The VXM-80 is designed for usc
with Vista's V-SO Disk Drives. and Vista does
not guarantee its operation in double-density
format with TR5-SO drives.

Vista also offers Model II Disk Expansion
System. which is available with up to three
eight-inch. 77-track disk drives. A three-drive
system can add 1.5 Mbyte'i of storqe 10 your
Model II TR5-SO, giving the system a total of
up to 2 Mbytes of on-line disk storqe. Vista's
Model II is fully compatible wilh Ihe TRS-SO
Model II, and plugs directly into one of the ex
pansion connectors on the TR5-80.

The single-drive expansion system lists for
$Icxx>, the two-drive for $1550, the three-d~ive

for $2100 and additional drives for $525. Vista
products carry a l2O-day warranty which
covers both parts and labor.

Reader Service", J80.

Level II Data Management

A data management utility for the TR5-SO
Level II 32K. TRSOOS or NEWOOS, is avail·
able from Slandard Systems Corp., Marketing
Department. 2421 Tanglewood Road, Decatur,
GA JOOn.

The program, which is written in Disk BA
SIC, is called Customized RecOrd Inquiry/Edit
System (CRIES). It is menu managed for key
indexed records.

Naturally. the program will EDIT, ADD and
DELETE records. It will allow listing of r«ord
keys, searchina by examples and maaing of
disk selected portions.

The disk package contains CRIES. OOS
command file, documentation and sample data
files for $45.

Reader Service ", 164.

Create and Compile
Graphics and Animation

Electra Sketch is an animation and graphics
compiler whkh is available from Macrotronics,
1125 N. Golden Siate Bolvd., Suite G, Turlock.
CA 91380.

Macrotronics explains Electra Sketch wilt let
you create your own movie sequence or com
bine graphics and plain text to create anima
tion.

Electra Sketch works with one-key com
mands to control cursor direction. erase. draw
veaon, fiU In backgrounds, or CTtlltt lilles.
Frames are saved on disk, can be rea.lled.
edited and printed on a line printer.

Saved frames are animated by displaying
them in either forward or reverse sequence. The
speed of the animation can be chanaed in 10
increments from slow motion to rapid play.

Macrotronics is chargina $14.95 for EI«tra
Sketch. A catalog of 30 Macrotronics products
is available without charge.

Reader Service", 163.

Examples of Eleclra Skelch graphics

Series 8000 Medical &
Dental Management Systems

The Series 8(XX) Medical and Dental Manage
ment Systems for the TR5-80 Model II (and
most·other 32K CP/M disk based microcom
puters) upgrades Univair. Inc:s early version
of the packaae.

Among other things, the new features in
clude automatic display and computation of
normal office charges. improved patient sched·
uling routines, alphanumeric patient sorting
and archiving, provisions to link special user
developed programs into the main menu, and
detailed operators manuals.

Series 8000 Medical/Dental Systems are on
sale from Univair. Inc., 10327 Lambert Inl.
Airport, St. Louis, MO 63145 for $495 each.
The price includes telephone consultations on
initial set-up. Series 2(XX) owners may upgrade
their systems at a cost of Sloo and will receive a
ntw six·month warranty. ()pcrators manuals
may ~ bought separately for S15.

Reader Service ", 177.

Accounts Receivable/
Invoicing for Model II

ACf,:ounts Receivable/Invoicing System for
the TRS·SO Model II is available from Taranto
& A\S .• Inc. The package design is the result of
U!iCt'S' experience ..... ith Taranto's Modell con
version of the Osborne/McGraw-Hill Ac
counts Receivable book. and has also been ex
panded to include an invoice program.

Customer and invoice files are key controlled
for Quick access. Up to 51 items may be billed
on a single invoice. Both invoices and Slat/,"
ments are printed. Package users define sales
tax rates as they apply to each CUSlomer. Cus
tomer service charge rates are also defined by
users. These functions are then computed as
they apply.

The package generates reports which list in
voices that have not hccn billed. open items.
closed itcms. and an analysis of agc and open
items.

Osborne/McGraw-Hill's AC('OlInrs Puyuble/
Ac("Oun/.... Receivable Wung Book d(X:UlIlcnts
much of the package and must be used in con
junction with it. Both the book and (he paf,'kage
are available from Taranto & Ass .. Inc" Box
6013.4136 Redwood Hwy.. San Rafael, CA
94903. The book costs S20. AccounlS Receiv
able/Invoicing System costs $249.95.

Reader Service.,. 162.

Data Base Management

IDM-M2. an interactive dala manager for
the TRS-80 Model II. provides a general pur
pose approach to dala base m3nagemclll. Mi
cro Architect, who produces IDM-M2. sug
gests that il allows many applications for users
without the Icchnical knowledge required by
most data base programs.

The packagc is a conversion of 10M-IV for
the Model I .....ith additions. II includes (Wo
levels of sc<:urity, up to 40 fields. search com·
mand. statistics and error trapping. The repor!
generator has oplional column juslific3tion.
dating and automatic paging and a record selec
tion range. The report wriler includes field ad·
dition and subtraction, and operators for filter
criteria. field updates, rt.'COrd deletion and a
display format for records.

IDM-M2 is wrillen in BASIC. It rt.'quires
64K memory. The package is priced at S199 and
is sold by Micro Architcct. 96 Dothan St., Ar
lington, MA 02114. Demonstrations can be ar
ranged.

Readcr Service.,. 176.

32K Expansion Interface

An expansion interface for the TRS-SOcalled
Model LXSO is available from Lobo Drives 1m.
It expands memory capacity up to 40 million
bytes, or J2K of RAM.

A switch permits overriding the keyboard
ROM for booling in diagnostics and custom-
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i7ed operaling systems. Connectors for lhe S.H
and cighl-inch nopp)' disk drives and other pr
riphcral devices arc located on Ihe side and rear
panels.

Other r~tures include a parallel Cemronics
primer port; a port for the Lobo Drives Model
77IUT Winchester hard disk dri\'es. a screen
printer porl.lwo microproccssor-<:ontrolled bi
dirtetional serial ports and a crystal control~
realli~ clock.

The interface is !tOld by Lobo Drives 1m ..
S082 Shirley Drive. LaPalma, CA 90623 for
5S2,. Dealer discoums arc available.

Reader Service.". 178.

"complete: word processinl capability" is
thrown into the harpin.

Besides k~nl track of prlL\t and planned
treatment for each patient. the packaae can
take care of all patient accounts. Fees are set by
the packqe: user, then the packaae: will issue
itemized statements and tally balancn. Dental
ware: can also tx used to fill and file insurance
forms.

Desi&n«! for the Model II. the complete
packlt&e costs S,26OO. (From what Caldata says,
you let tM impression that pullina teeth will be
jusl about the only Ihinlleft for the de:ntal staff
10 do.) The instruCiion manual may tx pur
chased separately for SJS. The "'ord processor,
Word Magic II. costs 5100 when purchased
.stpraratdy.

Reader xn;<X .". 181.

Electric Pencil Products

provides (our special reports; complC'le sum
mary data on the portfolio; current \'aJuc and
return; lonl and shon term pin and a security
analysis report. This latter report pro\idC"S in
formation about return on invcstment. annual
ized yield and e:arnings and yjcld gain compared
to markC'l index.

Personal Fmance: SYSlems is dcvdopinl
other data base manqemcnt proarams. which
"'il\ record sales as weO as purchases. issue lax
reports and Security E.II.chanle Commission re
pons and update the data base via a telephone
modem.

In\'cstmem Portfolio System is availabk in a
disk \'C'fsion ror TRS·s() 32K L11 sinlle dri\'e
computers, and in a tapc version for 16K 1I1.
Both programs arc supplied on a single tape.
The package. including documCf1lation. COSIS
5J9.9S. Documentalion is available sep3ralcly
for S7.SO.

Reader Service .". 1M.
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Mcdiamilt. PO Bolt 877S. Uni\'ersal CiIY.
CA 91608. is scHin. PSRJ .... 2.0 for usc with
their IBM Modd SO Typrwriter/TRS-80 Inter
face. This machine lanKUalt pro&ram prints
out an EIC1,1rk Pencil text me (or any ASCII
file) usinl the IBM SO's proponional lipadng
Iype demcnlS, ~..ith full riaht jUSlirKation.

The user can imbed codes in the text for em
lering of tides. indenting paragraphs. underlin
ing, l)'pinl spttial characters and pauses during
prinling to allow ,han,ins type fonls for tirles,
;talics. etc.

Reader Service.". 174.

Investmenl Portfolio System. a data base
manaaement prOiram ""ith a broad r&ole of
applicationli, is a\<ailablc from Personal Fi
nance Syslems. 1446 Durham Rd .• Madison
CT 06443.

1llc program will store and report data on as
many as 72 securittes and review items in the
portfolio by prke. ytcld. pcn..'mlgain or loss. It

Penonal Finance PlKkage

Several nt"Vo' EICClrk Pencil products arc
available (rom Michael Shrayer 5oft'o'·are:. Inc .•
1198 Los Robles Drive. Palm Springs. CA
92262.

Tht EIC\:tric Pencil II is beinK shipped for
TRS-80 Modd II users who ha\'e CP/M. It is
a\'ailable with three print packaln:
Standard Print Pachae rum; "'ith serial or par
allel imerfaccd printers. It costs 527S.
Diablo/Qume Print Package workJi wilh serial
versions of the Diablo and Qume Micro Sprim
S printers. It is priced at 5300.
NEe Print Packaae works with serial interface
NECs ani)'. The price ili SJOO.

Alilhesc packages comain fractt<mal charac
tL" Spadnl (~udo proporttonal). bidirC'Cttonai
priming. boldfa~ and aUlomatic ncaali\'e line:
fl..'\.'ds.

The TRS-80 Model II TRSIX>S version of
lhe Electric Pencil II for non CP/M users is
also available:. Additional features in this ver
sion arc word lefl. word right. word ddete and
page numbering at the bottom.

Standard Prinler Package rnails for SJ2S
and the Diablo/Qume/NEC Printer PackalC"S
retail for 5350. The company makes no up
grades or cltchanges bct'o"tcn CP/M Model II
and TRSDOS \·ersions.

Con\'ert is a conversK>n utililY program
which COO\'erlli files crealed by the Electric Pm
dill to CP/M. FilC"S may be crealed in assem
hly languaae. BASIC. Fortran. etc .. using Ihe:
EIL'l:lrk.: Pendl and lhen convened inlO CP/M
filL'S ror furlher proCL'Ssing. COl1wrt is available
for S3S.

R.:ader Ser\'k.~ ", 167.

Nevada COBOL for TRS-80s

Lobo lXivt>S' Expansion lnt~rfQ('f'.

Software for Dentists

Ikntal""are. a package combining patlent
treatment plans with patient billina, is bcina
sold by taldala Systems. P.O. Box 178446.
San Dicao. CA 92117. Caldala e.~plains that

Business Microprodlk.1s. Livermore Finan
cial Center. 1838 Calalina Ct.. Li\'ermore. CA
94S50. has the Nevada COBOL c.:ompiler avail
able for the TRS-SO Model I and II. The c.:om·
piler ha.' bc'Cn running for one year under
PTOOSand 'o"asconverted 10 CP/M in 1979. 11

has bt.--en rcllx:ated 10 4200H for Ihe Model I.
""hile the Model 11 works wilh lhe standard
CP/M.

Nevada COBOL by Ellili Computing was de
siined specifically for small businesses using
microprocessors. It QUk:kly translates source
language programs into machine language pro
grams and is simph:~ to use.

The compiler is a subset of ANSI-74 and in
c1udC'S random al"C1..'SS file support. bolh fixed
and variable length sL"quenlial fil~. debuUing
capability, copy slatement. character SIring.
Ift-bil binary and packed decimal (COMP-3)
dala types. 18-digit accuracy. heltadecimal non
numeric literals. Engli.''ih language error mes
saxes and inleraeti\'e ACCEPT/OISPLA Y.

NC\'ada COBOL rcquirC'!'i 16K RAM. lwo
fi\'e-inch single density drives. or on<' eighl-inch
single density drive.

Including a run time package:. sample
COBOL proxram and leoninal configuration
program. lhe compiler is supplied on a CP/M
data diskelle. The COSI. including a manual. is
599. Documentatton is available separately for
525.

Reader SC'f\'k-e .". 166.
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program the number and spacing of your labels.
With more features than can be described

here, this high-powered program sells for $125.00.
TEXT MERGE is the program that puts it all together ff you

have the ELECTRIC PENCIL Irom Michael Shrayer 32K and one
disk drive, then this program is amust. It will merge your data

base from any of the above programs with an Electric Pencil file.
For example, when you write a letter that is going to several hun
dred people, you can "code" it by entering afield name from the

atJOVe programs in place of the actual information. Then, when
TEXT MERGE is run, it will print out your Pencil file andsubstitute

the "code" with the actual data. In other words, you can print out
1,000 personalized letters withOut stO/Jping the computer This
program will also enable you to selectively search out only the

records from your data base that you wish to use. Also included
is the ability to set left, right, top and bottom margins, set page

numbers anywhere on the page, and print out right justified if you
so chOose. TEXT MERGE will tum your computer into apowerful

data processor and it sells on disk for $49.50.
T85 has other incredible software for Tandy's microcom·

puter Intent on making it apowerful tool, we have I,rg, scal,
business ,ccountlng systems, gen",' accounting systems,

systHl utl/nles and the Llbnry 100. We have the only
DISK HEAD CLEANER (for APPLE tool) and GRAN MASTER

DISKETTES, the best on the market.
T85 is YOUR COMPANY, and we build systems, not

just software. The above products are available now nationwide.
Visit your local Computer Dealer or Associate Radio Shack Store

and demand the best, demand TBS. For more information, contact
us through the numbers below

j.;'~~~~,~~
I ... rRS-80 IS a1facJemark 01 the randy COff}Oratioo.

TBS-80
DATA PROCESSI.' SYSTEMS.

O.ESTEPBEYO.D.
If you thOught the TRS-BO'· microcomputer was just a

toy, think again. These T85·80 software systems will tum that
computer into a powlHful dat, processor.

INFORMATION SYSTEM by Dale Kubler is simply the best
in-memory, data base manager on the market. It allows you to

create files with up to ten fields per record. up to 40 characters
per field and 200 characters total per record. Data from the key
board is entered directly onto a screen display of one entire file.

Once entered, you can sort or search your entire data base by
any category and have the information desired dispfayed on the

screen. INFORMATION SYSTEM provides a thOrough editing
mode allowing changes by line withOut rewriting an entire file.

This program allows you to program your own printouts to almost
any form you desire for line or serial printers. Screen prints from

anywhere in the program are also available INFORMATION
SYSTEM creates either disk or cassette files depending upon

the version you use. From mail lists to recipes, this prO(lram is the
ideal small system information manager The price for thiS program.

32K up disk is $34.50 For systems 16K up tape it's $2450.
OATA MANAGER by Dale Kubler starts out where INFORMA·

TlDN SYSTEM leaves off. ReQuiring 32K and one disk, it accepts up
to ten user-defined fields with up to forty characters per field and
255 characters per record. As with all TBS software, data entry
and editing is professional and simple to use What makes this

program stand apart from "in·mem" data managers is that it uses up
to four disks on line as memory, or as much as 320K of memory
storage. Because disk sorts take more time than in·mem sorts,

DATA MANAGER enables the user to create and maintain up to
5 "key" son files for QuiCk access of data. Autility. program

is provided to calculate the number of records possible since
the amount of records you can maintain is dependent on a

number of variables. This program also supports the upper/
lower case modification. and printouts can be programmed

to almost any format and sent to line or serial printer
Background printing is provided enabling the computer to

search and print at the same time. If you already have fNFOR
MATION SYSTEM. DATA MANAGER will accept those files.

Anecessity for organized people, this program sells for $49.50.
BUSINESS MAIL SYSTEM by Dale Kubler is designed

for large-scale business users. ReQuiring 32K, two disks and
printer this program will store up to 150,000 names in asingle

file spread out over mulliple disks. Each data disk hOlds 500 names.
After data entry, BMS automatically sorts the data by zip code

and alphabetical order within the zip code. The program tells you
when and which data disk to insert, expanding your files automati

cally until youve reached 300 disks. Data is input directly onto
formatted screen display with the option to use Company Name/
Attention instead of Last Name/First Name. Three numeric and

one alpha code fieldS are provided to help you use the search
and printout mode. BUSINESS MAIL SYSTEM allows you to

BoMlcroco,...
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1. A potential being, surrounded by three, and only three, immediate
neighbors, is given birth.

2. A being, once born, stays aliye it bordered by two or three such immediate

neighbors. With less than two. it dies of loneliness; with more than three, it succumbs
to overpopulation.

3. Every generation of births and deaths is commanded simultaneously.
This is an ideal computer problem: Examine the current occupancy of each grid location, check the

number ot Its neighbors, and readjust the grid next time around.

What follows is an assembly listing of the Life program itself, as well as a BASIC listing of a program for generating
"seed" populations. I call it Playing "God" with Life.

The Game
Oi Liie

Dennis Bathory Kilsz
Roxbury, VT

Classie among challenges in computer
programming is the Game of Life, con-

ceived and developed in the early 1970's by
British mathematician John Conway. Life is
not exactly a game, it is more than a pastime,
and most of all, it is a stunning display of video

graphics for the TAB·BO.
The Game of Life is based on a few very simple

rules. A universe 01 beings is created to live, give
birth, and die. An infinite, random universe of these
beings would be most interesting. On the other hand,
a limited, regularly-ordered universe is the only reason·
able way Lite can be programmed on a computer. particu

larly on a computer of the TRS.ao's size.
Conway's original universe consisted of a regular grid. Any

being on this grid is surrounded by eight immediate neighbors.
Conway provided only three rules to determine the fate of these be
lngs.
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About thl. Vo..ton

This version of Ufe was created with cer
tain of the frustrating aspects of reallile in
mind. In the beginning, when the screen

clears and the Introductory text is presented.
a long delay ensues. Each letter appears sep-
arately, and the text builds on the screen. The

machine Is taken from the hands of the user
until the text is complete, and. even then. will ac
cept only the reQuested input. wIth no help trom

the ENTER or BREAK keys.
Take a look at the actions of the program a step

at a time. The assembly program, listing 7. gives a
loading message to the user starting at line 240. The

following statement is displayed:

•• lOAotNG llFE9 ••• WAIT FOR "GOOD LOAD" ••• THEN EN ER "r' ..

••

Complete Assembly Code
Listing Begins on Page 54

-.--.
1--1(Ii 11'1.

\ 1 •
r._~~ III
__I

Notice, also, that a ••••• GOOD LOAD· •••• message con

cludes the process (line 67(0), in order to offer a measure of as
surance that the program made it.

The first action of the Ufe machine program is at line 5190. These
instructions transfer the opening monologue to the screen a character

at a time. A call to a screen-clearing subroutine is made. which is held for a
few seconds. At that point, the first two lines of text are displayed, followed by

the Introductory sentences.
During this time (approximately 15 seconds), the keyboard Is disabled, and the user

IS forced to summon patience. A fInal delay holds the message on the screen, followed by
inother clearing of the monitor. The starting address of BASIC's "USA" call is put in place (line

5860), and the user is presented with a message that asks whether a count of the passing generations

~ desired; the keyboard is scanned for a 0 or a 1..~~r..~~:..----~:~ Another delay is ended by a "return to BASIC" message. When the user enters a zero (the program responds only to
• this character), the machine is returned to Level 11 BASIC control. The main Life pro- continued to page 44
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In the Game of Lite. the pattern of growth
should be fluid - although for theoreti

cal purposes, this fluidity IS not impor
tant -the beauty of the changes is olten
tllo most Importanl reason lor programm
1"0 Lile. But the larger the grid of beings.
lhe slower these changes can be calculat
ed by the computer.

A small (and certainly uninteresting)
total universe of lour cells by four cells
demands 16 checks on each cell and lis
eight neighbors, or 144 examinations in
all A 20 by 20 grid IS still small, hardly two
square inches on the video monitor, but
demands about 3.600 distinct cell checks.

The TRS-80 video graphics system of
lors an Irresistible arrangement of 48 cells
deep by 128 cells wlde-S, 144 in atl. For
that large a grid. over 55,000 cell examina·
lions have to be made to complete each

An • tlfI Ul,.,n,.nrnn .. tinn .Iuna rOAn

generation.
After that introduction, the game may

sound like a dry process, but the screen
patterns produced are beautllul designs
that are often referred to by names such
as gliders, ponds, space ships, lIashers.
trafflc lights, and by more poetic terms
such as Civilizations. gypsy troupes.
marauding bands, hermits. and so forth.
Take a look al the first series of photo
graphs, 1-6

A simple group of seven beings formed
in the shape of an arch (sometimes called
Pi) develops over the course of 173genera
tions. producing fascinating symmetrical
patterns. Through its life, this ciVIlization
grows larger.

One interesting pattern, dubbed a glider
In Conway's original description, is
among tho group 01 pentomlnoes, or pat-

terns built from live characters. The gilder
goes through a lew permutations, eventu·
ally cloning itself after lour generations,
but moves In an angular path wilh each
sell-dupllcalion. See photos A-D.

Another of the familiar Lile patterns is
'he spaceship, photos E-H, which repll~

cates itself In four generations as well. but
appears in mirror Image every two genera·
lions.

The tall bar presented In photos 7-13
reaches stability much earlier, but during
that time offers dozens 01 designs remi·
niscent of art deco, or. at the very least,
like an old Wurhtzer Juke boxl

Tho lhird series of photos, 14-6, shows
three points in the long IIle of a random in·
llial population, which reaches stability
only after hundreds of generations. Some
random patterns will continue for thou·



Photos 1-6: The Life of the arch pentomlno. at birth; gMJerations 18. liJO, 113, 13Q, and
stabllily al gene,,1/on 173.

Photos 7- 13: A ,a" bar created of Sllveralhundr~ cells. at birth; genwa"ons 1,2,3,4,
12, and stability at generation 31.

I't>otos A-D: LIfe cycle 01 lwo "gliders". The glide, "rums 10 lis "'/glnal oonl!glKa·
tlon at a new paslflon In four genwation•.

Photos E-H: Life cycle of the "spaceship". Like the gilder. this figure return. to Its
original configuration In four generations.

80 Mlcrocomputlng, June '980 • 41



10 CLS
20 OEFINT X,N,O.A.B.C,O.F,G.H.l.J.K.L.M
:J) DIM ~1024) • 191 K 1~

.. COSUB
50 FOO M 15JOO TO 16J20 STEP~ POK( M.32 NEX1 M
60 FQRX 1 TO 1&383 N 0
10 A PEEKIX66t 8:z PfEKlX6t. C.: PEEK (XU 0 PEEK 11
80 F F'E(KlX ... II G PEEK(X.63) H.: PEEK .&1) I PfEKIX.661

IFA.OTHENN.N.l
lOOIFB QTHENN N .. 1
l101Fe. OTHENN _ N. 1

120IFD QH1ENN N. 1
I:J) IF F 0 TH(N N N .. 1
14(ltFO 01H[NN Nt 1

1 IF H 0 THEN N N. 1
'601Ft OHtI:,NN N. 1
170 L(X Kl N
180 NEXl X
200 FOR X tSJ60 TO 16383
2101FL4XKI_ 21HEN240
220 IF UX·KI 3 THEN POKE X,191 GOTO 2"0
230 POKE X,32
240 NEXT x
250 ooTO 50
JOO FOR X 15J60 TO 163IlJ
310 J RNDt2I Ir J I THEN POKE X,191
320 NEXT X
3JO RETURN

sands 01 generations, as a small group of
beings might develop In one corner, even
tually traveling and overtaking another
portion ot the screen in what could be
called a battle or perhaps Imperialistic ex·
ploratlon or merely the mixing of great
cultures.

lItc afhCtonados will talk about Garden
of Eden patterns. These are groups which
must be created to eXist, that IS, they can
not be given bIrth by any olher known
combination of cells. But Ihe greater en
Joyment for me Is becoming an observer In
an ageless master plan - a sort of limited
deity with control over a Garden of Eden,
possessing the power to commit the uni·
versc 10 oblivion Of make It grow full

You can create and destroy al Will, but
10 change the mastcr plan is beyond your
power Wc can only observe as the gener·
allons march by, suspending tlmc to save
a few lriends.

II Is a programming challenge to
develop a Game of Life that makes meta·
phors like these possible. To understand
thiS chall ngo, it IS worthwhile to attempt
to produce a single generation lrom a
seed pattern by hand. LeI's take a look at
three ways 01 programming Lile on the
lAS·BO.

The first method of programming is to
use an entire memory locatIon for each
cell. This means. unlortunately, that agrld
of only 64 characterS across by 16 char·
acters deep can be usod. Nevertheless,

this IS the easiest chOice, and can be pro
grammed in BASIC (Listing 1). Each gener
ation of blocks takes two minutes and 10
seconds to produce.

The second method of programmIng
Lile is to use all the graphics cells that
make up the TAS-80 VIdeo system. Each
characler location has been broken up In

10 SIX graphics points, which are accessI
ble Ihrough the SET and RESET functions
In leyel II BASIC. However, the SET and
RESET commands are very stow In order
to demonstrate quickly the speed at
which the buill-in graphics of the TRS-80
function, enter the three short BASIC pro
grams presented to Listings 2, 3 and 4

The first of Ihese executes in 60
seconds, the second, 10 10 seconds; and
the third, fastest of the BASIC options, In
two seconds Now, entel the program 10

Listing 5. which POKEs into place a pro·
gram to perform the identicallunctlon ex·
eculed by the previous BASIC programs; It
returns to BASIC after a short delay.

The speed ot machine language
changes is considerably faster, because
once we have put a cycle of instructions 10

the machine's central processing unit, we
can avoid making the dozens of compari·
sons and calculations necessary to use
the level II BAStC interpreter to ROM.

This Game 01 Ule has been written to

machine or assembly language.•

by Donnls Kitsz

lOClS
20 FOR X OT041
JOFORY OTOl21
.t()S£T iY'x)
50 NEXT YJ(
60001060

Program LIsting 2. Screen whIte-out
uSing SET and RESET funcllons

10eLS
20 FOR X 15J60 TO 16Jd,J
30 POKE X.191
40 NExt X
50001050

Program USIlng 3. Screen while-oul
uSing POKE commands.

IOCLS
20 ClEAH 100
JOFORX ITO 15
4() PRINT STRING$I64.1911
50 NLXT X
60 GOTO 60

Program LIsting" Semon w/llle·oUI
(Ising PRINT STRINGS func/,on

10 ClS
20 DIM A(3OI

SI FORX ~ 1 T021
"0 REAO A(XI
50 Nl'.XT X
60 OAfA 33.060,11,16(1.1 2!:6.3.54 191,231

lf66,~

10 OA TA 3J.2!l6255 43 124.181.194 18.127,
16245201

BO FOR X 32'512 TO 325J8
90 POKE X.A4X 32511)
100 NlXI X
110 POKe 165260 POKE: 1652/ 121
120M ~
130 Cl.S

Program lIsImg 5. Screen while-oul
In machine language JUmping from
BASIC

Photos ,.,- '6. A large ,andom
universe, at birth, at generatIOn 306.
and Ilnding stability It generation
tl9ll.

Program LIsting ,. Simplified Ufe in BASIC.
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From plge39
grim hll not Ylt bien ICIIYlted.

At this point, 8 set of "seed" civilIzations can be created. This ar1l
cle Includes a BASIC listing that will create 20 seed populations.
(See listing 6.)

TR$-80's video system has two kinds of blanks, represented by
decimal values 32 (a character space) and 128 (8 graphics blank).
Both these characters appear the same to the eye, but have entirely
different results in the Life program. When clearing the screen for
use with Life. It Is essential that character 128 (hexadecimal 80) be
used. The following subroutine will produce the desired effect:

lOCLS
20 FOR X = 15360 TO 16383
JO POKE x.l28
40 NEXT X

leSI often, to read Information that Is there.
The memory Is taken out at the video scanning circuit for a very

brief moment, so the display blanks out. The more times we need to
dip Into the video, the more black streaks there will be. In order to
prevent our Life display from becoming a Jittery mess, you can
remove the information displayed as a block and place it elsewhere,
where you can plunder it at will. The screen then remains passive un
til the altered block Is transferred back to the monitor.

Two very important instructions appear in lines 610 and 760.
These commands, which appear early in the program, load values in
to each of the two index registers available in the Z.ao microproces·
sor chip. In fact, without these two registers, you could not attain the
speed of this game.

NEXTX
NEXTX
NEXTX
NEXT)(

TALL RAN~

- TWO ARCHES 91 DEG.
- 2 DIAGONAL RANOOMS
- THICK SOUAJlES
2' - SURPRISE"

POXEX,Y
PQXEX, Y
POX EX , Y
POkEX,Y

TilE SEED PATTERN DESIRED:·
11 ,\)ICH (VII
12 LOOG BARGE
1] - LARGE BLOCK
14 - GL JOERS

2121 PRINT~

Program Listing 6. BASIC SHd Populations
II CLS
15 - SPACESHIP
21 PRINTf461,-PLAYING GOO WITH LIFE I

"STARTS"
31 YOU-lT021I1,NEXT
4' PRINT-ENTER 1 FOR INSTRUCTIONS

ENTER 2 FOR GRAPHICS CHARACTER LIST
ENTER ] FOR LIST OF SEED CHARACTER PROGRAMS a

51 PRINT:INPUTaENTER 1, 2 OR )a p \

61 IfA-1COTOlll
71 IfA-2GOT0111.
SI IFA-]GOT02111
III CLS
111 PRIIo"T"PLAYJlrIG GOD "'{Ttl LIFE P1UST START WITtl A BAS£

CIVILIZATION CREAT£O BY " SEED PROGRAM. TtlIS PROGRAM
USES TRS-SI'S GRAPHICS CHARACTERS SET, WHICH IS
PRESENTED A BIT LATER 1M TtlIS PROGRAM."

121 PRIN"TIPRINT"ASCJI CHARACTER 12S -- CHR$(I2SI -- IS A
GRAPHICS BLANk.ALL TtlE SEED PROGRAMS FIRST CLEAR THE
SCREEN WITH THESE BLANkS,THEN PRODUCE A STARTING
CIVILIUTION USING THE TRS-SI GRAPHICS ",

121 PRINT"CHARACTERS. FJNALLY, THE SEED PROGRAMS JUMP INTO
THE KACHINE LANGUAGE -LIFE- PROGRAM.-

1]1 PRJNT:PRJNT"REMEMBER, YOU MUST HAVE ALMEADY ENTERED THE
"LIFE9" SYSTEMTAPE THAT PRECEDES THIS ·,CHRS()4l,
aSTARTS·,CHR$()4)," SECTION. OR A Fe ERROR1WtLL SE

GENERATED. -
141 fORX.1TOlI"I:NEXT:eLS:GOT04I
1111 eLS
1111 rORX.12ST0155STEP4
1121 PRINTX,CHR$ (X) .X+1 :CH}l5(X~ 11. h2 :CHR$ (X~21 .X~] I CHRS fX~]'

1125 PRINT
11)1 NEXTX
1141 INPUT-PRESS £NTER TO CONTINUE~;X

1145 CLS
liS' rORX_I56TOIS]STEP4
116. PRIIn'X;CHRS (X) .x+1 ,CHRS (X~ I) ,X~2ICHMS(X~21 • X·),

CHRS(UJ):PRINT
1171 NEXTX
1'88 INPUT·PR~SS rNT~H TO COtlTINUE";X
1198 fQRx-1841'0191
1111 PRINTX ,CIIRS (X) I Pili NT
1111 MEXTX
1121 IHPUT"&NTER 1 1'0 REVJEliI, TO RETURN",S
lllt lFB-1COT01IfI
lUI lFS-2GO'I'OU
2'1' CLSIPRIHT"ENTER THE NUMBER Of
2111 PRINT~ 1 RANOOPl

, 80'
1 - LOHG BAR
4 - SMALL RAN~ GROUP
5 - TALL BAR

6 MIXED SEEDS 16
7 4 RANDOM GROUPS 17
8 - FLASHERS. GLIDERS 18
9 - THIN SOUARES 19

21)1 PRJNT· II - SPARSE RAN~

2141 PRINT:INPUT~ENTER 1 THROUGH 2'·;C
2151 ONCGQT02111.221'.2JII.241'.251'.261',27'1,28'I.291',)II',

)11',321',]]II,]41',3SII,)til',311I,J8",]9'I,41'1
2111 GOSUS9999
2111 fORX.1S)ti.T01tiJB)
2121 Y-12HRND(64)
21]1 POICEX,Y
2141 NEXTX
2191 M'-USR(I) :G0T02111
2211 casus""
2211 PQXE1S829, 18]1 POICE15BJI.In
2291 '''-USR(I) lGOT021..
2311 COSUU'"
2]11 fORX.15817T015B68
2321 POUX, 191
2)]1 NEXTX
2391 "'-USR(I) IGOT021..
2411 COSU899"
2411 rORx-151I1roI571ti: Y-12hRNO(64)
2421 rORX-151ti4T0151SI:Y-127~RND(ti4J

24]1 FORX.15828T015844:Y-127+RND(64J
244' fOltX-15892T015 9IS: Y_127 _RND (6 4)
2491 "'_USR(II :GQ'f021"
2511 casus""
2511 fDRX-61TQ67
2521 fORY.]T042

Following the screen-clearing, these lines wltl POKE a graphics
pattern Into place that looks like this:

It Is created from a dense bar of graphics cells, and will eventually
follow the pattern shown in photos 1&-21. Through the USR(O) com
mand. the program now jumps to the machine language Game of
life routines.

Program Listing 8. Clears the screen before jumping to Life.

The Ac.1on 01 .... Progrlm

The first action of the program is to save the BASIC stack pointer
(line 280). The reason for this is that the program as a whole (the seed
program and the Ufe program) will be using two stacks -one for the
video display work area, and the other for the BASIC seed programs.

Next, the generation count is set to zero, and the upper and lower
borders of the video workspace are blanked. This blanking Is
necessary because unwanted neighbors to cells in our real popula
tion may intrude upon the territory of our universe and produce mu
tant bir1hs.

Now the pattern on the screen is transferred to a scratchpad. or
workspace, elsewhere in memory. Have you ever noticed the black
streaks that detract from the continuity of the screen display when
graphics are being drawn? There is a very short period of time when
the video memory circuits must be taken over by the rest of the com·
puter system in order to place information on the video screen. or,

2300 GOSUB 9999: REM - CLEARS SCREEN WITH CHAR 128

2310 FOR X = 15811 TO 1!!l85O
2320 POKE x.191
2330 NEXT X

230tCI M% =USR(OI

Now a seed population can be created on this blank field. Here is
a section of Listing 6:
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Yes, intuition is correct. We've got to check A minus 65. bit 5. and

Continue to page 46
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Fig. 1.

,,- 6 5 11.·6.

0' 01
23 23., ••
D' ..
23 23., .,
A·' A

0 1

2 3

• •

Okay, seems easy. First neighbor, to the right, Is bit 1; clockwise,
the next is bit 3; then clockwise again it is bit 2. Pretty safe so far.
Next neighbor clockwise Is ... hmmmm _. _memory location A
minus one. uh ... _bit 3. Better draw that:

Yes. fine. Next neighbor further clockwise is memory location A
minus 1, bit 1. Still sate. But then. what about the next neighbor
Clockwise? It's a line above on the screen, and back a space. Since

our screen is 64 characters wide, this Is back 64 and back one more.
Now we've got to look at bits In A minus 65 and probably, If Intuition
serves, in location A minus 64 too. We'd better draw it.

Recall that the Game of Ufe rule requires that we look at each
neighbor of a cell. If each block were a single byte-sized entity, we
could evaluate its neighbors quickly and easily: The one above. the
one below, left and right, and the four corners. But this TRS-80 bit
system makes things quite nasty. If we label a cell X, and it lives in
memory location A, what are Its eight Immediate neighbors? Well,
there's more to know. What bit position does this upstart X occupy
In a byte? Okay,let's arbitrarily say X resides comfortably In bit posi
tion zero, thus:

the TA5-80, these most signifIcant bits cause the video circuit to
switch from ASCII mode to graphics mode.

A zero In both bits 6 and 7 will produce the elpected letters and
numbers; but if either or both of these bits goes high, the computer

triggers a group of circuits which switch out 01 ASCII mode, and pro
duce a small graphics block for each of bits 0 through 5 which Is also
high. It Is a simple, functional video system, certainly not high-reso
lution, but assuredly better than an entire block per character.

A diagram of a video memory cell and the bits responsible for
8ach "hexant" is given in Fig. 1.

2B. SET!I,YI
2541 MEITY,I
1S,. 1'''-USJtl'),CO!0111'
2611 GOSUB''''
2U. 'ORX-lS4I1TOlS4I1: Y-127+RJlD!U I' POlO, y ,NUn:
4161. ,0It1_lS464TOlsn1 ,Y-127+RJlD{U II POIEI, Y,MEln:
261. ,OfUt·1Ii l1lTOl63111 Y.I 11 +bD {6 41 I POIEI, Y,Min
164' rORX·161UT01611',T·t:z1 +IUtD {UI,POIEX, Y,NUn:
16S. rORx_H.1'TOISUS ,Y·111.RHD(6411 POKEX. Y,"£ITX
26" "'·USR(')IGOT01•••
2111 GOSUB""
1111 ,oax.ISJ6ITOISl1"y.nl .. RNO (U 1 : POlO. Y,NEXTX
2121 'ORI.15424TOI5414 I Y"121"RMDIU I, POIEx. Y,NEXTX
21]1 pORX-au JT01S42J: Y-121.RIID!U) : POlO, YINElTX
274. FORX·lS417TOIS487 ,Y"121.uO!6"j 'POIEX, Y,NEXTX
21S' rOlU·16 )1JTCl6JIl:Y·121 ..JUID (U 1 : POIlO, Y:NEXTX
2161 yoax.I61UTCIUU ,Y·I27 .. RHO(U I: POllEx. Y,NElTX
217' roax-1612.T(16)).,Y.121.RHO(6 .. ), POllEX. y ,MtXTX
21 •• PORX.. 162S6T016266,Y.121.RND!6 .. ),POXEX.y,Mf,XTX
2191 "'-USRlIl,GOT0211'
1811 GOSUB'''9
211. POUIS991 .13', POICf;lS9U, US: POIE1~8S1.1821 POItF:l5858, 144 I

POXE161U, un I POICI:161U.12'
2811 POICE1S511, 18) I POICI:lSSll, 14.9 I POXE1616 •• 18) I POXU6U I, U':

POXUS)U, 18) I POIC£lH65 ,14.9
211. POICEI616•• 1SJ,POIr.16161,1 .. ,
219. "'·USR(lI'GO'I'02I11
1911 GOSUI""
2'11 FORX_2.TOU I SETlx, SI,StTlx.l1) : NEXn:
2'2' PORY .. 5TOll,SET(2•• Y)ISETI .... Y):NtXTY
2'1' 'OIU·111'O'S ,SETIX. 211: SET!X.H J =!tEXTX
214' 'ORY.21T0411 SET Ill. Tl: SET (9S. Tl : NEXTY
2't. ",-USR('I,COT02•• '
lIli GOlUB""
111. POU.15JUTOI6)81STEPl
).2. T_121+RNOI2SI
J.l. POIO,Y
JU' NtxTX
119. "'-USIlI') ,GO'I'0211'
lU. POICEI5I1'.lS1,POIl.U5U',U9
112. "'.USR('),COT02'"
121. GOSU.""
321' POJElS.)•• IS':POIlElSS31.I .. a,POxE1S"t.l)l,POJE15a'S.11t
129' "'-USRIII,COT'0211'
HII GOSU"'"
J1I. rOlJ-45T08SIPORY.'T02',SET!X,Y)rNEXTY.I
llJl ",-usatl) ,COT02'"
lUI GOSUBt9t9
141. POJElS4'8,1,.,POXEI5"".18SIPOIEIS'S'.161,POJtlS'SI.12'
14" "'-USRI')rGOT02.1.
)511 GOSUB9999
1511 POXEIS1"6,144,POIlEIS''''.I'',POXE1~11'.I''':POICE1SIII.11'1

PO«EISI12.14'
15" "'_USR(')rCO!02,"
lU' GOSUB99"
)61. Poal·IS1911'OUlIlSTEP.U
)61. Y·U1+MD(U),POUI,YINUTX
lil. 'ORX·1SJ'JT0161IlSTEPU
114' T-121+1UI0(64) lPOUI.Yll'I:ln
36" "\-USR('lrCOT02•••
J1I. GOSUB""
Jl1. POIZ1S.21.1S1,POIEIS821,1"'IPOIE1SIS'.JIJIPO«EIS86',14S
37" ",.USIl('IIGOT02•••
JII. GOSlJ"'"
Jil. roax-1S36'T016181STEP69,Y-127+IlND(64),POKEI,y,MEln
J.2. PQlJ_1SUn01U19STEPS,.T..127.RMDIU), POUX. TJOin
lU. "'-USR{'),CO'r02...
lU. GOSUB""
JU' rou-16TOli : rOlu·2TOS :SET(I. T) ,NUTY.I
191' Poal-16T02., POaY.U'O',SETlx, T) :nln.1
1'1' Poax-J21'O)6,'ORY-6to',SET(I,YlrWEITY.1
)14. POu-16TOli, POU·UT013,SETIX. TJ lWEXTY.1
US. POIUt-4ITCS7, PORY-HT01S,SET!X. Y) rMEXTY.X
3'6' Foax-S'TOSS,PORY-2'T01 .. ,RESET!x.y),MEXTY,X
lt" "'-Uaall)'GOT02'"
"" GaSUI9999
4111 rOU.1S1UTCIU81, Y-RHO! 2SS), POKEI. Y,!'IEXTI
4191 "'-USR('),GO'I'02I11

"" GOT'OU'8
"" FOU-15'lliI'l'OlliJ8l: POKEX ,128 : NUn. : RETURN
READY
>-

load the first index register (IX) with the first memory cell in the
workspace. Index register IY Is crucial; its value Is the same as that
of the new stack pointer. Initialize the stack at 7AEF (recall line 320),
and now push six fresh zero bytes onto it (lines 710 to 740). In this
way you can manipulate Individual bytes near the top of the stack at
will. These bytes are left on the stack, and the stack grows as the
program progresses, but you stili retain contra' over the contents
without digging through the stack and piling heaps of bytes all

about.
This extensive manipulation of data is necessary because of the

crude but serviceable graphics in the TRs-&O. A byte of data is eight
bits wide; bits 0 through 5 normally define ASCII characters and con
trol codes (carriage returns, etc.), and bits 6 and 7 are ignored. But in



"

A minus 64, bits 4 and 5. That's quite alot of manipulation there, and

there are six different bit possibilities for every memory location!

And to make matters worse in terms of speed, a machine operation

to check the presence 01 a bit is itself lour bytes long.

Get • Cup 01 Coff..

If this were in my living room and not a magazine article, I would
invite you to have a cup of coffee, sit back, and clear your mind. It
took me three months and eight versions of the program to discover
the key to speedy operation.

My solution to the last Game of life algorithm would not have
been possible If the designers of the TR5-80 had chosen another of

the popular microprocessor chips. The two index registers-16-bits

wide-are needed, so also are relative jump instructions, bit test

and manlpula1ion, and an extensive stack movable anywhere In

memory. The Index register, you may recall, allows you to store and

48 • 80 Mlcrocomputlng, June 1980

adjust data within a certain geography of the register's base value.

You may, for examp~, change the contents 01 memory location IX,
lX-32, IX + 17 and so forth. The relative jump instruction is one byte

shorter than an absolute jump, saving considerable time in this pro

gram requiring thousands of jumps.

Finally, we need to preserve not only the BASIC stack (which is
fairly large) tor use with the seed programs, but also maintain an ex·

tensive stack of values analogous to the video pattern we are ad·
justing.

We know further that a check of all the cells in a given memory
location must be made; thus, our algorithm tor cell checking should

probably be done within the context of one memory address at a
time. It there are six cells in a video memory location with eight

Continue to page 48
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Photos 18-21: A fang bar universe created tram several hundred
ceJJs, at birth; generations 2, 6, 13, and 14.
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KEYBOARD
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CBM 8016' 16K (15359 net)
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Volts: 110V
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CBM™ 0000 SERIES BUSINESS COMPUTERS
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editing and report formatting are taster and easier with the new
wide-screen display. The 8000 series also provides a resident Oper
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BASIC on the 8000 computers in both interacttve and program
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Ing. and disk file management The CeM 8000 series computers are
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SCREEN SCREEN EDITING
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has atl of the features of the CBM 2040. and proYldes more
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relative record files and automatic diskette Initialization It
can copy all the files from one diskette to another Without
copying unused space. The CBM 8050 also oHers Improved
errOr recovery and the abilIty to append to sequential flies

HARDWARE SPECIFtCATIONS FIRMWARE
Dual On'0'8S DOS version 2.0
Two microprocessors SequentIal file manipul31tOn
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neighbors each, that comes to a total at 48 eYBluaHons.
Betore your cup at calfee, we were attempting to test a cell and all

of itl neighbors. If we test cell X In bit 0 ot memory loeatton A, then
bit 1 Is among its neighbors. Later, we will need to know. tor exam
ple, the neighbors at bit 2 in memory location A. Or the neighbors of
bit 3. Or the neighbors of bit Sin memory location A minus 64. If we
make our cell checks independent of each other. we will be engaging
in enormous redundancy. If cell X has eight neighbors, then doesn't
it tallow that cell X is itself the neighbor at eight other cells, In
cluding the ones Just mentioned? Aha!

Examine the diagram below.

1 01 0
3 2 3 2
5 '5 ,

1 01 0

Here we haye a yldeo memory address together with all the in·
diyidual cells that can be considered its immediate neighbors. In all.
only 20 cells need to be examined to determine the fate of all six be
Ings in that memory address. Let us now assign this memory ad
dress to reoister IX; all the needed addresses are well within the
relatiye addressing range at IX: IX-65,IX-64, IX-63, IX-1.IX,
IX + 1. IX + 63. IX + 64 and IX + 65.

Return again to the assembly listing. beginning at line 800. This is
the test for bit 5 in address IX - 41 (the listing uses hexadecimal
notation since the screen is numbered in even blocks of 40 hex).
Twenty bit tests are made, Identical to the pattern described above.

What Is done With the result at each bit test? You could store the
result, using standard Instructions, elsewhere In memory, In·
crementng to the next or decrementing to the previous address as
necessary. But this process consumes considerable time, and re
Quires that lIag resisters be saYed, addition or subtraction be per.
formed and so forth.

Instead, look at lines 710 through 760. Here, you may recall, six
empty bytes were pushed onto the stack, and the IV reoister was
given to the top (actually, to the bottom, as the Z-80 stack moyes
downward in memory) stack yalue. It each byte in the stack
represents one bit or being, then IV can sum the neighbors of being
(bit) 5, IV + 1 can hold the total neighbors for bit 4, and so on. This is a
terrible waste of memory, you may insist; I agree. It Is, however, the
fastest way of completing the Game of life computations using the
80's complex graphic bit system.

I. Your Nel9hbor AI...?

Lel's follow Ihls process Ihrough. Bit 5 of IX - 41 Is lested. II the
neighbor Is allye (result of the bit test equals one), increment the
value Slored In IY + 5. II nOI. skip II. going on to test bil4 oIlY - 40. II
this neighbor is alive. increment the yalue stored In IV +5 and IV + 4.
Why In two locations? Because bit 4 at IV - 40 is neighbor to two
cells in our memory location, cell 0 and cell 1. If this neighbor is not
aliye, skip to the next test.

Time for more coffee. Just to be sure, follow each bit test In lines
800 through 1670 of the assembly listing. Test a bit. Is It alive? It so,
add one to the stack byte representing the memory cells to which it
is a neighbor. If not, go on. Make 20 tests. When all the checks ar
complete. the six-byte stack will contain the total number of
neighbors for each bit in the memory address under observation.
Finally (line 1680), the memory address under test Is adyanced. The
jump to HOLD shown in line 1700 Is one of the special teatures of
Playing "God" with life, so tor the moment, ignore this command.

III line 1740. Ihe Be reglsler is decremented and lested; II all 1.024

.... 80 Mlcfocomputlng, June 1980

bytes (400 hex) video memory locations haye been checked, the pro
cess ends. If not, we go back to line 670 and PUSH six more zero
bytes onto the staCk, each representing a bit In our next universe
location. Earlier I mentioned that an extensive movable stack Is im
portant to the operation of this Ufe algorithm; with six bytes as
signed to each uniyerse location, and 1,024 locations to examine.
this results in a tairly monumental stack more than 6K bytes deep!

When the examination process is complete, how do we make our
changes? First, let's see where we are. You have the initial genera
tion on the screen, a duplicate of it In a workspace. and 6,144 bytes
of staCk. Your object is to evaluate the stack values. a byte at a time.
and alter their corresponding cells according to the result.

At the top of the stack is the last cell evaluated. We begin the
generation change process at the last memory address in
workspace, STORE + 3FF (line 1830). pop a register off the stack,
and compare the tirst byte to 2. If It Is 2, remembering Conway's rule,

Continue to page 50
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BilK
ACCESSI'4G TliE TRS-8Qe ROM

If you_do
Au.nbly
1Mg.-ge
pi ogrwnmlng,
or you JUIt WWIl
to know mlllW
MIoul you'
m5-llOROM,
liTHE B8C1K 't

Ie lor you.

Volume I will give you access to over fifty ma·
chine Ienguage 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 B0<lK, Volume I", 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 thet perform ASCII to bin·
ary and binary to ASCII conversion are identifled
and explained to provide you a means of data I/O.

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 uaing the
disassembler program Hsted in "THE B(I0K."
Volume I also Includes a complete, detailed mem
ory map of the entire machine and a symbol table
ncling over 500 eddresses.

"THE ~K" wit save you hour upon hoar of
assembler program development lime. Don't start
programming wrthout it.

Order your copy of "THE B!l<JK", today!

[ lIEAlER INQUIRIES INVITED I
In.Id...S-'r. C...lUllllnll. Inc.
P.O.Box2441,DlPl. 1111 .".... _ ..
Springfield, VA 22152 ...... T_C .

o PI.....nd .... Volu.... 1of THE ueK
., 114.95 plu. 11.50 far paolllge.

.......
AOORESS. _

CITY,STATE IZWCOOE: _

o Check peyabkt to Insiders Software Consultants, Inc.
o MASTER CHARGE lAC Bonk C_:

o VISA Exp. Det. Cord Numbo<:_.
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the current contents of. cell remain unattered-no bIrth, no death.

If it Is not 2, compare it to a 3.lt it is a three, then a cell must be given
birth, as in line 1920. (If a live cell Is already in place, this action has

no effect, but still satisfies the Lite rule.) A more exhaustive te!lt is
only redundant.

FInally, it our byte is neither 2 nor 3 (the number at neighbors).

then of course It must be less than 2 (lonely) or greater than 3 (over·
populated) and Conway's rule stipulates that In such a cir

cumstance, the cell cannot live. Une 1900 resets (turns oft, or kills)
this bit.

Line 1930 examines the next byte in the same tBfms. Although the

POP·and-test pattBfn 15 Identical for all three byte pairs, a CAll to
subroutine is not used in the interest at speed. In tact. in the entire
Playing "God" with lite program, memory Is almost always sacri
ficed In the Interest of speed. This program uses six times the

Continue to page 52



LOBO DRIVES' new family of disk memory
products provides you with a choice of memory
capacities you need to effectively execute the
complex business software you've developed
for your TRS-80". LOBO DRIVES' selection of
readily available, software compatible drives
permits you to expand your inventory, payrOll,
customer list, and accounts receivable files as
your business grows.
And LOBO DRIVES brings you more ... a new
plug-in expansion Interface that prOVides an
easy way to add hardware enhancements,
communications capability, and programmable
features ... and it comes with the LOBO
DRIVES famous 1 year, 100% parts/labor
warranty.
Call or write for the complete LOBO DRIVES
story. Find out just how competitively priced a
family of high capacity drives can be ...

.,15 INTIEIRNATIONAl-

935 Camino Del Sur Goleta.
California 93017
(805) 685-4546

-CAN VOU REALLY AFFORD
TO PAY LEssr'

Quantity discounts available
Dealer inquiries invited
r------------rR.2]
I Yes, I want to know more about LOBO Drives I
I

and what they can do for my TRS-80. Send me
information on: I

I 0 5 t/4~ln. Floppy drive 0 8-1n. Winchester hard I

I
disk, 10 Mbyte dnve I

o 8-ln. Floppy drive 0 Double denSity

I Single sIded expansion Interface I
Double sided

I Name I
I <»noon, I
I -,... I
I :e No Stale Z~ I
I tf dea)er, DfoYiOe resale no. I
L- ...J
*TRS-80 II ••egI$Ieted ll"AdelNflt oj Radio SlId.. Tandy Company
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memory that a slower progr,m would. But fOf advanced games. the

Level II 16K TRS-8Q Is fairly standard. Were this program a utility. the

space would be crucial, but for Life. II's whatever makes the game
most effective.

When six byte evaluations are completed. you have altered one

memory address In your workspace. At line 2350, decrement the
workspace value, and decrement the loop counter. When this pro

cess Is complete (1.024 evaluations), It Is just about time to restore
the newly derived generation to the screen.

This Is • flat world. this vkteo screen. yet the memory Itself is not

set!-'p that way. The display wraps around contiguous memory loca
tions: 3C3F (the last location In the first row) is neighbor to 3C4O (the

flrstlocallon In the second row). Lines 2480 throug~ 2550 reset a thin

line of memory cells on one side of the screen (actually. at this point.

In the worl<spsc.). This sctlon provld.s the rsmslnd8f of the "border
of pestilence" set up earlier tor the top and bottom rows of the

dlsplsy. Flnslly••t lin•• 2590 to 2620, the work.p.c. Is r••tored to
the video monitor, and the new generallon comes .lplO view.

The balance of this program Is laken up with the special features,

Including display hold, a generalion count, return to the BASIC pro

gram, and the "god" contrOl. in actualUy only a cursor, flashing on
and oft over the top of the current contents of four contiguous video

position•.

A check of the generation status flag Is made beginning at line

2660. It the user selects a generation count ~Isplay when the ques
tion is posed in the original instructions, the generation counter is
incremented. converted to decimal. and flnaily to ASCII characters
(lines 2710 through 3020). Since the numerals themselves can In·

f1uence future generations. it I~ necessary to sweep clear a path
around them. This Is done In lines 3070 to 3180, where the bordering
bits are reset.

4 SPEED OPTIONS FOR YOUR T~O!
11w Sl( _: ...... ,I. d<or~ .......__ 1oWo 10< .... TIIS-110 y 10< ,,.,,,100./ Itot ......-I, •
...looltlo _.~_ of SO"Io. "'. '10'" ...._. '"" ~y __ ..-....-....,..,.,. ..,....... "' ,...".....
I~.,""""",,,,olto I'..... "". lOO'llo _ ",,) lot Mil, 11"'" as-IO _y _ bo m..w." ,IIt• ...-.I1 h m.y 10<""'It"''"" .......... 1O<""......,...,t , "' ............. «>m......ll I. woIt ...-".011)0 ,....,& ... -...l== ;::=...:.~-: :;;:.=-.,:.;~::::-..:..:."'" "::~t:=.,;:.=::;~:~~=::
_1......10_' 1 .-1, ,.'''''......,.. '''''. n...SI(-!_Iw.y.~....h
~ Ie• ....t ~ " ~.......-. c ~ _.1_ II ,..." __• __.tH."

PROGRAM INDEX FOR DISK BASIC
....--... Ht,............ """,...ft .. ,....,_ I y .........~ """' -. • ...1 ...... 'f*"' ....
_.CI;yl _1o<'y,.....~I.o.d_y1o<ol \Iy • ..l"' 11whoo y 1o<_,w y.otl.
""",_.....__ '"""' ,....,._~ 1loo..tool. "'...,.,..'_I0' ,. '.. r;-Iy ~..
..........y1o<_ tl. t.....,. .-........I I ,. oII1OM oow ....
311( ......" ... lNDI.X .._.lI'."

DUPLICATE SYSTEM TAPES WITH "CLONE"
no.. _ Io~...... ,. '_ ........ """' '- 01' "'N\' ' ......,"' kw UwI II I~ _, 10< SI'!iTIM ,.,..
i_ _I"'tlo h .. __ y ~_ hl. .._o " ....... '~ __,..oN ' ' .....
....)' - •........,. n.., ",,.... y..,'.I'....SCIl!t>t_'.,.tIot,olo,«l.. ,1o<.- "" ""•
....y """ --'olt...~ ,..,.,. .. ,.0<1", CLONL-tll .

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL
n... ........... ol........~_.. "' ...... _,....,_"' ...y ....... A~.""'..... _,... "'" ..._ .. o.",.h<,..",.,I ....

:t':.~"j..:~=y:=:t.-:.~-;i<ot-:r,,:;.-::..-~:::;;'.:..-:;.~My ,._,,,, ..

RAM TEST FOR LEVEL II
n..• .....,...... Io ,."F'.......... ..........,.dt.,. .... _ ~..w, "' ••• IoM, .. ....n ............n... It,"..
-to ~11o< .aIo4.oy r"",h IIYTt .. ohr.,.......-, oIao -.- rol ,."., ""',_ w..w........'"
.""'""'ottl olooot _h I>H ,..".... ... 0....-".... 01 Ul( 10k, "'.. I~ --.... ...... 10<
..... ~..,.-....... po, i_ ........, "'.......... a.un'DT--"."

I'loo.. WO<Iou... " c.Io/uno............ ""'.'" :: lA.
AlI,....,._."'~....:ly"""...I ....w1otOOIo< • ..l. C..........r i""""' ... /v~ ........,

MUMFORD MICRO SYSTEMS
...«
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Earlier. we Ignored a command to jump to the HOLD routine

before r&-evaluatlng the generation. You can depress letter H on the

keyboard to freeze the current display on the screen (lines 3220
through 3250); or you can return to BASIC by depressing letter X.
after first restoring Its original stack pointer (lines 3260 through
3300). Finally. you can "play god" by pressing the G, and the pro

gram Is diverted to a series of routines beginning at line 3430.

This controlling cursor Is initiated at the top left of the screen
(lines 3430 through 3520). A short delay allows a comfortable

flashing rate. The keyboard is then scanned for three groups of com

mands: motion commands (the four keyboard arrows); activity com
mands (bear or kill, letters B or K); and the cancel command (return
to mortality, letter M).

,.
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Photos 22 - 27: A symmetrical block (the 4:3 rstio 01 graphics blocks
In the TRS·80 accounts lor the vertical elongation). at birth; genera
tion '. 4. 7, 8. and Q.



Order yours rw)W and ...'1 inch.1de a I,.. copy of FLASHBACK. &man',
newa6enef dMic.-d 10 the .......... ;" light....,. application•. And. don'!
forvet to"'l your trienc:la. Tha VIDtET-STIK can alIO bra oroer.d lor UN on
moat otMf micro lyMemi ,*n; the to6IOwtng proo.llOt' ehiPl:

110OlID101O

ILEVEL II)

LIGHT-PAK 2 - LIGHTPEQ (4 peg-jump puuln)
ENORUN tOlheilo wit" a 'twist')
L1FESlICon...y" LIFE with mutalions)
Price: 11.15 (Including potlag.l.t\IIndllng)

LIGHT-PM 3 - LITEGAMMQN (8Kllgernmon you11 Still wit"'l
(LEVEL II) STIKWVMPUS lea..... wllh I ""Ie 11te'l
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PRICE 11... (Inck.ldlng peatagel. l\andltngl
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ESMARK~NCO::AATEO
107\0\ S. lIoX1NLBY HWY. I1I8HAWAKA,IN 481144

(118) __

$62.95
PLUS 11.50

• ELECTRONIC SYSTEMS MARKETING POSTAGE.
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TR&-IO Printer Interface (CuMtte AUX-;.cll in..rtaee tor an RS232
prjn*". Inch.... LLIST I. LPAINT lOti.,.,.,TA8-IO R$232 CommuniClltionllnlertace (MM. your TA$-.IO a full
I/O lennin" to tlmeeharing tYI*N the 'Il'Orid CWf". Q~ you
Inleil'oenl or dumb terminal capebltit_ at 110 or 300 BAUD. AIIO
InCluOeI Printerlnter'lace~ *1tl'I20 rnA current k)op I. TTL .......
11O~1ont.)

- TRs-«! i. a tredemllrt ot lhe Tandy Corporation -

T,..f, nOhtl &marll', VIOtET·STIK light pen "'.. the TRs-«l CONNECTION
IOf LEvEL 1111, Your 4K 10 "'K TRS-IO SY'''' wilt come .W.... uMer your
VIOlET-STIK wilhln minutnol ita arrivel. Tt\llf,~~.,.no wir. to
101_ Of trllCea to cut. You',. up and running .. tat ., you CIIn plug tn.
lnt.rlKe into your 'y8lem·, CUMtM EAR-iKII, CLOAO our cu.tom LIGHT
WAVE cremonstration tottw.,. and RUN. And beCIIUN the intertac;e na a
plug tor 'fOU' rKOf_. you won'! t\II.... IO unplug it again ..nen ll»dlnl;J your
other tottw.,.. t..... The in-.rtec:e ..1oWs tMm to l*M righlltlru~
you',. not uting tM pen. Ira uduaiwe -,wilcMd tip- d8sign mMna the pen.,
Mc:triealy l.cMated from your ,ysliMt when if. not;" UM. Just point I ~l
If. tn.t Ilmp6ll._PIuo. CLOAOMCl RUN. And ha.,. _got lha.ottwua tor you
10 RUN MIt'll Our o.mon.crtcion capa inclUdeiaCII~atl()l\program (UNd 10
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tor lun or profit (Level II). Or. lust lit Nell MClen)oy our LIGHT-WAVE tapesMe" month. Estnal1l'. unrnatelwd commitl'lWftllO ligIltw.,. CIIn bfing you up
10 tlll't new g,lfI'lH. puu6es. dnll.I.~UC8tionalquizM or simulalions Me'"
monlh. Our current L1GHT·WAVE r.......,..:

This Weekend: T
STIK R

IT.... S
··to your 8

o

F..... Frustr8t60n8 and .....lh'..lt

The individual graphics bkx:k visible on the screen Is actually.
matrix 01 three dot. by foor dot•. Because of thl., .ymmetrlcal Im
ages will appear vertically elongated. Also, the universe Is nearly
twice as wide as it is high. Both these flaws are inherent to the
TR5-80's video graphics system,

One additional game variable Is that the controlling cursor can
march omnlpotantly through any part of memory. Holding the down
arrow causes the cursor to disappear off the bottom of the video
screen, This little bedevilment will allow "god" to be marched
through any part of memory. and the bear or kill commands can be
used In any part of RAM (or even on the memory-addre.sed port.).
This invisible action can crash a program or wreak any kind of
havoc - something I consider a nice touch.

If your preference is speed over size. it Is easy to revise this pro
gram to use the 32-character mode. Remember, of course. that alter
nate. even·numbered memory locations are addressed in this video
format, and that the location of the large-character flag ,. port 255,
bit 3 (1 = on. 0 :;: off). Normal vtdeo is always restored whenever the
Lite program returns to BASIC. With these alternattves, the
program's speed will be doubled to nearly 150 generations per
minute.

Another modification, not to the software, but to the hardware.
yields something I have found very pleasant to watch: Surplus
monitors with the slow green phosphor are available in the SAO
range. and although It Is nearly Impossible to read normal (64
character per line) text with them, the Ufe displays appear with high
resoluHon. and the slow phosphor imparts an eerie. organic ap
pearance.
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Thanks are due to Philip K. Hooper. a programmer and
mathematician. for his inspiring version of Ufe and serpent for the
KIM; and to Claire Manfredonia, who suggested that a deity could
visit this electronic universe ot beings to intervene with fate.

I have received a tew comments reoarding my use of the "god"

cursor. No offense was Intended; rather, I teel that control even
when playing a game, should be approached with caution and even
tear. It Is surprising to consider the amount of vlohmce embedded
and assumed a part at computer games.•

Upon the choice of bear or kill, an asterisk appears, isolating the
six points In one memory location. Pressing the appropriate number
(0 through 5) will set or reset that bit (lines 4090 through 4770),

changing one cell on the screen. Pressing M (mortality) returns to
the start of the generation checks, so that any change wrought by
the cursor will be incorporated Into the next generation of beings.
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7au. POUlt 'llS. '''' IITI
7KD DOC..NI .lln CL12 ... S,III)
111'1 111' lin. " I,CLll
711') rou.) 11).. "" (1T+31
'an rolU] Ill" '''' (IT·H'11" ntl41l IIU. '''' (1T.1I
larc OOCMIU '1411 CLll on '.111.11
7C" 11" .1421 " I,CLl4
7cn rt))414 .14l. '''' {n·.1
7C.S FOUl] IIU' '''' (n·]1
7CII DOC"U' IIU' CLU m 2.111·11
7CIC 1'" IIU' " I,CLU
7C.t FOU16 .1411 '''' ItT.4)
7Cll fD1412 flU' '''' 1tT+]1
7CU P1tlU. IIU. '''' IITl
7e17 DOC"I" usn CLU on 4,(11·11
7CU lIK 'UlI " I,au
7C1D mun 'UlI '''' ItT.21

ENTER 0 TO RETURN TO BA&C, THEN lOAD OR PROGRAM CIVILIZATIONS.

Pr••• 1 0< a (ENTER not nec....ry), then:

GENERATION COUNT? ENTER 1 FOR ON-5CAEEN COUNT. 0 FOR NO COUNT

6. Type a sl.sh (n and [ENTERI.
The screen will clear, followed by the introductory text.

When you have finished reading the text, you have the oppor
tunity to call for an on-screen generation count:

••••• GOOOLOAO •••••

5. When the tape has finished loading, the screen will display:

•• LOADING L1FEti ••• WAIT FOR "GOOD lOAD"' ••• THEN ENTER Mr ••

I••tructlon. tor PI.Iylng "God" wtth Lit•

This listing may be entered using the Radio Shack Edt·
torfAssembler In order to produce the Life object code, A
machine with 16K memory Is sufficient to hold this source
lI.tlng.

Arter entry of this listing is complete, an object code may
be produced; owners of EDTASM 1.1 will g.t ••v.n FIELD
OVERFLOW .,,0< m••••g•• on line. BOO, 830, 870, 910, 940,
960 and 1030 indicating a negative offset for IX. However, the
line will assemble correctly, and this error message may be ig
nored; later versions of EOTASM have corrected this flaw.

After the object code has been produced, be sure to save
several copies of both it and the source code for future
reference or modifications.

In order to load and run Ptaying '"God" with Ufe:
1. Power-up the TRS-80, 0< type SYSTEM [ENTER) 10 [ENTER).
2. Respond to MEMORY SIZE? with 23700 (ENTER).
3. Insert the object tape, type SYSTEM [ENTER), and r.spond
to the ., prompt with the name you used to assemble the 0b

ject cod•. (I use "LIFE91.
4. If all is well, the screen will read:

COMPLETE ASSEM
Playing "God"

Instructions for Play

Pr... a [ENTER)
Now you may either:

II ,STOkE

IlL,VIOEO
DE,STORE
lIC,n'lI

lellH
SDIIH

OE,'

'"'"'"P'PCH}.IIP
n, tl'PCH)

7811"
17"EIII,S'
SP,7AE'"

VIDED

~.(U-41HI

I.CL'1
(l'hSI
4. (1ll-411l1
1.Ct.'2
(lY·SI
IIT·4)
S.IIX-4111
l.eLIl
fn·SI
In·u
., (1X·1Pll)
I.CLIt
Cn.4ol
1, ux-it
1,Ct.aS
(n+5)
ClT+H
1, (IX-ll
l.eLl'
In+S)
lIf+l)
In.ll
S.ux-ll
I.Ct.17
fn.l)
In·ll
•• , IXI
1.Ct.a.
111'·41
UT.))
( IT.])
1,111.1
1.0."
In.SI
fn.))
In.]}
]. (1X1
1.0.1'
In.S)
In·u
(IT.])
ltT+lI
In)
),IUlI
I.CL11
UT+Sl
In.4l
UT.))
1I'h1l
UTI
4.111l)
I.CLl]

IlL.1U]1!
IIIL),'

"lILI, •

IIC."'"

IlL.STOU·UII
!I,"11
(IlLl,tI.
'L
~M'
JIIL,$T(IIl.&+U'H
',"11
tIlLI.IIIl..
IlL Uti

'"'"'",'"
''''''"'"'"'''''''''

'"'"'''''"

'"L'
'""'"...

'""''''""""".....
'"

""c
'"'"

m

"uoc
m

"''''''''m

"''''''''m

"'"m

"''''''''m

"''''"'"''''m

"''''''''m

"''''''''''''m
"''''''''''''m
"""''''''''''''''''m

"''''''''''''"'"''''...
"

...
'"...

SET UP SCUEN POIIITIONS TO CHECIl

STAAT eHECIl or 2. CELL P05tTIotlS

ftAM5P&. VIDEO TO 1IfOA1.S,ACE
nilS AC'ttOlf PUVDfTS SCUD ·IlASIl"

,l.AYltl<; GOO WITH Lin
8T DElCMIS aATIlOll-T lITSI
VEll-SIDN 1.'.1, ~ Dt:C£fUJEIl. 197'

SPt.ClAI. TMAIIU TO
PHILIP 11. HOO'ER
CLAUE ItMtFUOOMIA

,,,,
PHIL

,,,
LIPE

lell

',ll 11 ....
lilA DS
lUll DS
lue DS
11]0 EDU.ClP
7Btl 'D2A~lP

71ll] D'
Hll .11...
1836 D'

lMl :nU7A
au, lUI
lU<: 21
7NO )".

lell
SOli

7'" ncue
laD KU
au lUI
au 21
lBll 11,.
au :n.Hl
lile K"
alE lUI
a]. 21
1121 lin

mr:
.1121
'Ul,
U1U
un.
Ul"
.1111
1111. I
IIlti vrDEO zoo
un. STOllE zoo
.nu I
lin. I PlUM LOo\D "'J:SSAGE OM SCIlE£lI
.UlI ,
tlu. OltC
.nn -LIST or,
•u.~ -LIST Ol'lIn.,. ,
• .,.. , SAvt: STACK. SET UP IfEW ST"Cl
112" ,

'''' .n..'N' EDHrn, 'I)n
1814 lara '1)2.

.UlI
1114. SET CblEIlATIOII COO.,. 1'0 •
.UU
.Ilil
tn,..n..
un......
nu.
un•
• UlI
IIU'
'U5' 1lL""1l:.....
.147.

'''".I4H
'nlt -'1""
11511
tlu.
• 1511

"'411155.
lun

llUJ lIlne .1511
nu 11115D .nn
lUt '11'14 u,,.
112t EM' ."n
11121: D0211.5D .N1I

'Nn
IUJI
nu.
UB.

"'"116,. STUT

"'" ,••,,. , S't'A,JI.T WITtI 'IIUM IIIYTE rtELD

"'11 ,
11711
.172.
'11)'."..
'115'
11.,11
IIllt..,. ..
lin.

laU DOC ••rn ..
au nn 11
, ... PDHn un.
au DOCK'" .UlI CLft
la52 UK '""
1854 'D]415 "15'
78S1 "HU. tI...
liS'" DOCKKE '"" al2
1151 U" .....
1M. rDJU' ..".an 'D3414 .., ..
7M' DOCKl56 "'11 eLI)
7IU Ull un.
lMe nll". "UI
1M' OOC."U: IIU' CL14
un 11M ,un
un FDHn u".
Ull I'D]U) un.
"n DDCW"U 11'" eLlS
an un ..,"
"Ul P'O)U, .U..
1114 rD)41) flU.
nn niHil nn•.
alA DOClr,n .1Il. ClM
lltl 2'" n ...a,. 'DUll '1151
'.U nlUI1 .1IU
aN DOC...U .111. CLIla,. 21" 11.11
atc 'Ol4l. I1.U
at' nlUIl 'UII
' ..U '0)412 .1111
lLU DOC..,n '112' cu.
'"'' 21" 'lll'laA. POlUS .11..
7 ..... nlUIl .IU'
7..1 mUI2 .1141
7..4 DOC.tlS' .1171 CU'
7M, 211' .1111
7au. muu .11••
7.-.0 mutt .1211
nc. mUI2 .1211
l.c:l nI)Ul nut
l.c:. 'DUll .Ul.
7.c:, DOC...n .1241 CLl.
71CD 211' un.
1.c:. rout! .UU
7")2 mUtt .1271
1ms mUll .1211
1101 rDlnl 111t1
7m. '01411 .UII
lSOI DOC......UlI CLlI
al2 21n 'U2I
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Fig.2. Not. thlt cells" and 5 .r. below the bas,line of the word.

1) Enter your own program In BASIC, or

2) Enter the STARTS program (listing 6).

lCS) II IlU. ""0 'K K
leS4 " illS' '" •••le~~ 11 1l1U "" C
leS6 e13n. '111' JP .I.STUT
"Ies, '11'14 11111 " ac.uu
lCSC D' '11" '"'18" ,

'1811 , IilAItE GENEItATIOlI...L CIlANGES
'112' ,

lCSD 21rr" .111. '" HL.5TOIlE.3rrll
lCU Dl nUl SCIlEM pop "lCU " .1IS. " ..,
lC62 'El2 Ill.. CP ,
lCU 2..... .111. " I.NltTl
lCU nil .u.. CP )
lCU lI14 n"l " I. $.,
lC'''' C.... , '19.. '" 4. (IILI
lC'C 1112 lUll "

,.,
lCU cau .192. m 4.t1lLI
lC"" lB 1191. nT. " •••lell rU2 11U. a ,
Jell 2..... 11'5' " l.nT2
lCH rEn 'UU a ]

'en lIU 1197. " 1.1·6
10' CLU: U9I' ... 5. (U)
lC7a 1812 uu. " ,.,
lC70 c.n 12'" ,n S. (ilL)
lCl, D1 UI1. nT, pop "lC" 1... 12'2' '" ..,
lCIl nu .lI). a ,
lCU 2..... .214. " 1.IOTl
lcn nil .lIS' a ]
lcn 2'14 fl'" " I. $.'
lcn cau 'lilt '" 2. (IILI
lcn 11.2 Il... "

,.,
lC'D CBDfi Il'" on 2. tilL)
7C.' la 1211. NllTl " ' ..7C9I nil III 11 CP ,
lcn 2..... 1l12' " 1.IfltT4
lCU nn '21)' CP ]

7CU 2'" IlJU " I. ,.,
lCU cln U15. '" 3. (NL)
lC'''' lIU uu. " ,.,
lcte cant: un. n, ), tllLI
7cn Dl '2111 NXT4 pop ""Ic,r , ... UU' " ...
lCA' nu ,UII a ,
lCA2 2..... .221. " 1 ••:In
lCA4 PEIl '222' a ]
lCA6 2114 U211 " 1. $.6
leAl C." U241 us •• (ilL)
7CAA 1112 U25. " ,-,
lCA( cae, 122" on •• (ilL)
leAE 11 Ulll MItTS " •••lC...I' PEU .,211 CP ,
7C.l lI .... U291 " z••xn
lCU nu .2311 CP ]
lcas 2"4 U3)1 " I. ,.,
lcn cat! .232. ... 1. (ilL)
"ICU lIU '2)3. " ,,'
lcaa cact UH. SIT J .IIlL}
lCaD 2B U)5t "', 'K "letE D' '2361 m
lCal' ta un. 'K K
lCC. l' '2311 " ..,
lCC1 al UH. "" C
lCC2 2lt2 1241. " .t. '.4
lCC4 1.14 nu. " .. ...
lCC' D' U42. '"lCCl Clinc .241. JP SCU.

UU' ,
u.S. , BLMI 0IIt: IOllDU or m.
.2461 , nua PREVEHTS WltAP.u:OUNO ErUCT
nUl ,

lCC... .UI' nu• ..... " a. '1'11
7ece nUll nut " DE.UII
7CC' DD21"~C U511 " lI.se,,"
7CDl ODeNIU 12511 tAU ... J,( lit)
lCDl DOClllln '252' ... 1. (lit)
lCOII DOC ...... t '2~)' '" 5.11lt1
lcO. "''' U5U PO, lIt.or.
lCEl 11" '2~!lo' '''' " .."n5U ,

US7. , .ESTOK! VIDEO I'JtOM \ItOUSPACE
ns.. ,

lCU 21115D U59. " HL. ST'OI;E
lCU nll)( .UII " Dt.VIDEO
lU' 111114 'UlI " 1C.41'H
lCK ,- .UlI "'''.Ul. ,

n'41 , CHECI GI!2f!:kAnOlf COUWT ST...T\lS rLAC

Il'''' ,
lCt:! 211'41... U". '" HL.7"I'411

'CP' " .U7. '" .... (ML)
'CPl 'EI) .UII a 1
lC'4 C2JIlO n,,, " Mt.HOCIf'!"

82711 ,
'2711 , COO,", AJm COIIV!:.,. TO ASCI t
U72. ,

'CPl HI) un. " .. ,
lcn J 1"3F '2U. " DE.)'''I'H
lC'C 211'21'" '275' " IlL.l ... ,211
lC" " '21" '" .... tilL)
lDII lC '277' "" ·10.1 " .2711 OM
lDU " Ul91 '" (IILI ....
lOll 1..7 .UII JP !lC. ,.,
lDn " .2111 CCP
lD" " nu. ''''' "lon " un. '" .... OILI
lDII lC 1214' ,,, •lD" 2"1 nUl 'M
lD.... 17 nu. '" (ilL) ....
lDta 2B Ull' ,OC "lDIe ,., U8I. ''''' •lD.O Eon UU. ..,
lD.r cu. 'UII POO .... 1.11
"IDll 12 uu. '" {DEI ....
7D12 DU' .2IlI SU, '"lDU EMl nu. ..,
lDU cu. nu. PO, ....1111
lDU 11 UUt D<C "lDU 12 U". to (D!) ,'"
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~.~o,
2 3

. ,

pluS 0 through 5 again
with the 4 arrows, or

to return to mortal time; Ufe con·
tinues

lC2. "0)41' .1H' ""' (IYI
len ooca),u: nu. CLlI m 1, III.)"")
lC.n un .au " l,eLll
7eu "Dun .un ''''' In.) I
lCK DOCN'" 1l!l1l CLll m t. (U."H)
lell >OK fl!l" " I,CLII
len: '0)411 'UtI ''''' llh1)
len P't!)u. .un ''''' IIYI
lell DOCIlUn: ,UlI CoLli m 1.IU."H)
lC>C 21" 1162' " l.eLU
len rII)Ul '161' ''''' In"ll
letl 'OJ... nu. ''''' (ITI
leu DOC"'l" nu. CLlt m '.1 n ••UI)leu 2.1l 11'" " I.CL2I
leu. rDU" .UlI ''''' IITI
,CtD DOn 1161. CLU ''''' "lcar 0' 11'" '"1C!I' cnC)D 1111. " """.1711 ,

1112. , '" I' ALL P0511'101lS CHttJ:ED
ll7l1 ,

BorK
GOO
M

Press
Move
Press

_ on Writing Your Own Program:

,. Use POKE statements 'Of' graphics, never PRINT or
PRINT@. You may POKE graphics on the video display from
locations 15360 to 16383. For example, POKE 15392.191, will

give a graphics block (191) a seat halfway into the top line.
SET and RESET may also be used.

2. Use ASCII character 128 for a space, not CLS. (Listing 8).
3. The last program statement before Ufe must be M% =

USR(O), although any variable may be used in place of M%.

The correct starting address for Life has been put in place by
the Life system program (see text).

Summary of using the god cursor control:

I. Press G: Mortal time is suspended and GOD - flashes on the
screen.

2. Move GOO - up, down, left or right by using the four
keyboard arrows; be careful it you go off the screen (see text).

3. When GOD - is pointed at a block 01 cells: Press B to enter
the BIRTH mode. or Press K 10 enter the KILL mode. An
asterisk (') will appear as a prompt.
4. Pre.. O. 1. 2. 3, 4, or 5 to BEAR or KILL a cell. (Fig. 2.)
5. You may:

BLV LISTING FOR
with Life



lDlA DI)I ntll ... 'U lDll N NU' c:P I'"lDle 1N1 n,.. ... lDI:I :1.41 .UII JO 1••1'1')
1011 l' U". DOC D' ,... n NU' OLCA
lOU n n.H n.c .. 'Dn N NU. c:P I'"lDl' .5 ')111 DOC • ,- 2151 NU' JO •••IT4
lDU 1'" nn. JO ••• S-U. ,ou n NU' OLCA

')1), • "ot N ..... c:P llOL'I)N. • Ct.Lt.I ...... MCJlIIID IIWCMU 'to AVOIO lOU 1.51' N:llI JO I.'ITS
n.5. • IIITDACTIC* wnw C&U'ICI .ITI lD&( :111:1)1 • UIt U> ,"-."n•
nM. , 'OU N NU. c:P I'L}

lOU unn nn. U> I1..VIOIO+)'. lor. 2101 'UM JO 'I.rooo
10H call .3tH ON 1.1'10) lCPl JAlnA NUl U> n.n"'")lDU CHI ."" ON ].11110) lDP5 D01515 .U2I U> 111.5).10
1D!A CaM 11111 ... 5,11rL) lDr, C)OU1& .UlI " nU>
lD:le HU 11111 U> .,. Iun ,
lOU :Ill'" nUl U> IlL.VIOIQ+)U'N .U51 , ...., JKllJTI.' TO "".. 011 KM lIn
lOll e,"" nUl ..u... .N 4,IILI 141" ,
loU CaM nu. ... 5.1'101 lorl A' lUll ".. 'DO •10)5 ]a .n5. DOC DC 'DrC .. .4111 DO •lOll 111" .UtI DJO. """'" 70r0 :I,,, ." .. JO .1••••
lOU Dt .UlI ""'.. Ull 7Drl' OOCIll416 .04411 us '.(11+4)
7Dlt csun .n.. " .UL 71n 1154 NU. JO ....

'UM • 7115 .eM'C" NU. R' '.llX+'}
• U .. , x:ftIOUtO sa.. nlR -x.D. GIlX). MlIC 7&" lIta NU• JO ....
.UU , 7U. AI NU' '1'1'1 ... •lOX 11l1l1 nUt .... U> .L.JlU' 11k .. .Ust DO •10)1' Jail • UlI U> ' .. 711&1 :I_ ..... JO ......

'DOl .. .nn c:P I"" 7111' DDCN4U: '04411 us 1.1Ix:+4)
lOU :lttl • U5' JO 1.1-6 1&11 1144 ..... JO ....
1O.. 1111" n2l5. U> IIL.U." 7115 tIClCM4CI ..... R, 1.UU'}
"Ol .. .UlI c:P ('101 1&1' Inl N51t JO ....
7041 nn .Ult JO '1. '+7 71U AI Nn, 11'1':1 ... •7040\. 1ED1_111' •un U> ' •• In,al 1I1e II ..n • DO •7041 ct .nll Oft 1&10 UN 'UlI JO " ....lOU lUlU •nll U> llL.lllll 7U" DOC"'" 145.. ... :I.II1H)
7051 lU' .U2. U> A•••• 7123 In, 1455. JO ....
705. I' 'Ul' c:P (NLI 7125 DOC.UM U5n .OT 1,IIX"!
1055 nn IUtI " I. , •• 112' 1121 'U7' " ....
1051 el517e n)5' " ...oo 7UI AI' .451t lIT) 'DO •7ltSA U .U" c.... 'DC ... 7UC If "'H oa •71tS. H .U7I I'" 111101 71211 2'115 14'" JO ........
7UK 21 .n.. DOC .. 7121 tlDC".,1 NU' ... 1.111+"
71n0 C, .n" Oft lin 111' .un " ....

nUl , 71n tlDC..401 NU' aT s.OU'}
nu. , "LAtIIIG -GOD- lCQUaa nNtTI 7U' litE NU' " ....
nu. • 7n. AI NU' liT' 'DO •70U DOn,nc '''JI U> II.VIOIO 7ZlC .. ..U. DO •71liU DOD ,,.n GODa .... U 7UO 2'" NU' " ••. f_'

1D1' 1:1 ')451 .... .. 7r:l' DOCN'''' .".. ... 4.UU')7.5 11117A •,.n U> DE.7A1" 7141 1114 '''M " ....
7D1. '11411 n'7I U> "'.. 7ltS DOCNUI 1471. RT '.UU.}70U 110M n4l' U>JO 7149 11'1 14711 " ....
7D60 DOl""7 ."" U> (II) ."1 7141 AI' N11• OI" 'DO •7071 DOun" .n.. U> UlI+II.'''' 1I.C .. 147)' DO •7075 DOUUU .lSl. U> UlI.:I).,UI 71411 :liN 1414. " ••• J-t
101' 00)")51 IJU. U> (JI+)).UK 714' tlDCII'U .nu ... !I. II""701D CDU10 nUl CA.... OlLAr 115l 1114 .nn " ....
7011 lin .3541 JO DCA.. 7155 DOC.un '4711 n, !I,(IU')

1)55' , ..7 It ,
1l5" , OCLAY lOO'l'IKI 1't.A.C10 ""OU ACTION 14791 , IIOlnJlft1 TO OIL IT! "AI. MD
• 3511 , "ItOOOCU OILIIIMn raUlTUrlC* .".. , UI'f'OIII DIIGJIlAL IKAOE HIODEII IT "GOD-
.n.. • 'Uu ,,.u :lU.U 1J5M DELAY U> 'L.l"'" 715' JAI"'A Nn. .... U> "10. (lAr'fH)

7015 .. "'" DOC " lISC DOn'5 ..Il. U> IIllUI.L
'oa' " IJfl. U> '.' lIU ClAJ11li "'4' ,. ..IT
lOOl .. .)u. DO .. 7t15:1 cot""A N'!I' C*CJ: U> Be.I7A1.I)
7M. :I.... .11). " • •• J-) 11M DD7U• ..... U> !II) .C
701A C' .1541 Oft 7"' D07111 '''71 U> IU-U.'• 1In • 7Ut: IDUI'A1A ..u • U> ':::.17A1A1)

.UIt , t04f I'Oa 1O'r1C* or -QlX)- "'"""'" 711. D071n NU' U> (U·:lI.t:
'lIn , 7a'l) D07Ul "H' U> lIX-)).'

7NI u,u. I),,,
""'" U> IlL.).... 711' C, NU. Oft

7NI Ut' 'UM U> '.' '49:1' •70M II: •nll c:P IIlLI 'Ul• , llOUTl-.s 'to PIlODUCE ROTIC* or ·GOD·
7Dt1 CAl2l1 .nu " I.U.Aa .U" •7014 ., ')H. ..CA 7V7 COUll 'U!ll ..... CA.... DO"7ot5 '1. "H. " (I.LI 7r1A D02l 14'" '''' U
lot' CA'UI n7 .. J' ...... U"IC CDl271li .4171 CA.... OILAT
7ot' f'7 n75' "CA 7111' ClU1D 1491. " ....70U II U7" " (IlL) 7112 CDti27£ '.'M ..., CAU. ""'.lOti CMIlI I)n. ,. •• acllAII lin Nfl .51.. LD ....N7011: 11 U71t "'CA 1117 OD2' .5111 DOC n70tr N .nll " INL! lilt lire nn. ..,., ,.,
70A' CAnn .lIlI ,. l.rJl'foUl 1111 CllU7D nu. CA.... DlU.A'•lIl. , 7111 C)U70 '5... ,. ....

UI2' , ICAW lInllOUD "OIl 111.1.. lUI. • .->IlTALITY 71t1 CDUlI '5'5' MM CA.... <lOa
un. , 71t. '154' .516. U> .....

"'OJ uun nu. 101T U> IL.].n. 7115 DOn nn. '''' n,- JIlt "151 U> ••• .,." 11K nil. DJO, H
,OU N nN' c:P IlL) lI'A CDt270 ,,- ow. DILoU
70At 1114 ')171 " I ....115. 71to C)U70 lUll ,. ....,..... .U.. DOC , 7ut e&lun nUl .aM. ow. <lOa7DAC ., ')lM """ 7SAl DO:II nUt DOC ..,..... .1911 " IIlL) 71AS a>t270 nut ow. .....,
7DIU 3:lU Inu JO I ••_15. 7tA1 ClU70 ISU. JO ....
10M 2J un. .'" " 710U COU71 .515. ..... ow. cooca
70al 3121 uu. U> A.2" 7CA1 ll&nA 15111 U> 'I'.1A&n
1De) .. .1941 " 11110) 7e.l cunl .nll JO •• 110
7~ CA.U71 • 1951 JO I.IIELD .U.. ,
1~7 aU7I .u.. CA.... ...co In" , JIOUTI., 1'0 OJlI'LAT ICUD TlI'f
7DaA a>U"ID • lI7I ow. DII:LAT .nlt , AT 'KGlnJ.. 0" P'IlOGMM. IlICJ.UItIl ..
70811 lUl .U.. JO .... 1521. , DILATe. a.lllA'flC* COOJrt c.DICII:,
701" Mil nn. LD ". '5:1:11 , AJfIl U1'U1.N TO IAIIIC COImtoL
lDCl lin lUll JO ••• n:lJl •7DCl Mil ... 11 U> ,,1 U .. '!I:lU DO. U'"7De5 2U'7A • 41:11 U> 1110.71" •• 15:151 ,
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1.1. I ••TM••'. 'ISM'
For MOD I and MOD II TR5-80™

FAST
_ Now you can lort In 85K dllk.tt. FAST

in Iellthln 3 minutes- -
Perfect for your multl·dlskette RANDOM 1IIe mailing lists, inven
tory. etc. Ideal for specialized report generation. Sort, merge or
combination. All machine language stand·alone package 
Efficient and easy to use. No sepa,ate key flies required! Physical
records ars rearranged on diskette! Supports multiple sub records
per sector Including optional sector spanning. Sorts on one or
mofe flelds - ascending or descending. Sort 'ields within records
may be character, inleger, and floating-point binary. Provides
optional output field deletion, rearrangement, and padding.
·Sort timings shown below are nominal times. Times witl vary
based on sort and system configurations. Nominal times based
on Mod I 48K 4·drlve configuration, 64 byte records, and 5 sort keys.
rY~ FILE SIZE SORr TIME TY~ FILE SIZE SORT TIME

flytll' ~ l!I!!!l ISICI
SORT 16K 33 SORT 340K 1081
SORT 32K 49 SORT 680K 2569
SORT 85K 173 SORT and 85K SORT + 1757
SORT 170K 445 MERGE 1275K Merge

DSM IOf Mod I (Minimum 32K, 2·drl.es) .75 On-Dlak
DSM!Of Mod II (Minimum 64K, 1·drl.e) '150 On-Dloll
Mod II De..lopment Pocll_ .100
Machine language SUPERZAP, plus Editor/Assembler and
Disassembler patches.

Mod II O_allnd SUbrout.... Faclllfy 'OSF' 150

.I••I.T. 1.1.1:
For MOD I TRS·80™ Tape and Disk Systems

extenalona to La.alll and Dlak BASIC 148.15
Full MATRIX Functions - 30 BASIC commands'!
Mathematical and common matrix functions. Change arrays In
mid-program. Complete array handling. Tape array read and write,
Including strings. Common subroutine calls.
Over 50 more STRING Functions as BASIC commandsII String
manipulation, translation, compression, copying, search, screen
control, pointer manipulation and utlllty functions. Includes
multlkey multlvarlable machine language sorts. Load only machine
language funcllons that you want! Where you want In memory!
Relocating linking loader! More than you ever expected!!
Qll BUSIN ESS (Requl..alnllnll. BASIC) .21.15
20 Business oriented functions Including:
Printer Automatic Pagination with headers and footers!
Packed Decimal Arithmetic (+ ,-,",1) 127 digits'
Binary array searches and hash code generator!
COMPROC Command _tOf Dloll Syal......l ••115
Auto your disk to perform any sequence of DOS commands,
machine language loads, BASIC, memory size, run program,
respond to Input statements, etc. Single BASIC command file
defines execution I Includes auto key·debounce, screen print and
lower case software driver.
REMODEL + PROLOAD lIpecIIJ 1" 32, CO' 4IK~ I3U5
REnumber any portion or all of BASIC program. MOve any portion
of program from one location to another. DELete program lines.
MERGE all or any portion from tape. save and verify portion or
all of combined merged programs 10 tape.
QSF (Specify 1•• 32, Of 4IK)124.115
18 Machine language routines. Includes RACET sorts.

CHECK, VISA, MlC, C.O.D. DEALER INQUIRIES INVITED
calif. A..ktenta acid 1% WHEN ORDERING PLEASE

T·.elept....h........... OnIon Ac:c.pled (714) .37·5011 AO',S' PUBLICATION SOURC'
, ..... is. fII(QISTEIU!D TRADfIlAlIIiK Of TANDY COfIIPOf'ATlON

E- RACEY COM~UTEI1j
7111'11 lIntIIe CA IZtII

from GALACTIC SOFTWARE

EDITOR ASSEMBLER
TRS-80'· Model II

only $229_00
also from Galactic ...

EDAS 4.0 is the first user oriented Editor Assembler and was designed to utilize all the
features of your Model II and TRSDOS operating system. EDAS 4.0 includes innovative
features for ease of coding and debuging. EDAS 4.0 package includes complete, accurate
documentation (over 120 pages).

MAIL/FILE - A true name, address & phone number data base management system. The most uersatile
system of its kind. Up to 2,500 records per file. $199.00

HOST I/O - Make full use of your Model II's communications ability. Your "BASIC" programs can now
make use of the Model II's RS-232 channels, with this full·featured "KS~" system. $199.00

GALACTIC SOFTWARE LTD. Dept. 8A, 11520 N. Port Washington Rd" Mequon. WI 53092
.-2!;' (414) 241-8030

COD & Money Orders· Shipped Immediately Check Orders - Allow two weeks.
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MONEY MADNESS These two programs
will let you experience the joy and
headaches of being an Industrial giant.
-M4IIlonaI.. -Can you manlpulale $1000
Into a million dollars In fifteen years? It all
depends upon your shrewdness and strat
egy, aa you buy and sell properties, nego
tiate bank loans, collect rentals and ac
cept sealed bids.
-TImber Beron - This is an in-depth expe
rience of the timber business, from the
time you cut trees until your milled lumber
reaches the market.

Nothing In Ihls Ilia Is eeay, and you will
tace tha hazards of lira, rOiling lumbOf,
equipment failure, strikes and sawmill
problems. With some luck you will weath·
er It all, to sell your lumber and make a
huge profit!

Money Madness is not just another
game. These transactions are allected by
real-life variables; those tough, unex
pected emergencies which can upset the
most careful plans. For the TRS-80 Levell!
16K. Onlor No. 015l1R 18.15.

For a free catalog listing over 200
programs write: Instant Software
Catalog Dept., Peterborough, N.H.
03458

Prices subject to change without notice.

EVERYDAY RUSSIAN This program will
acquaint you with the words lor various
foods, places to eat, signs. and the names
of stores-exactly what a traveller needs
tokoow.

You can practice typing in Russian. The
program will allow you to Iype In lelters, or
words, using the complete Cyrillic alpha·
bet. Praclice writing words auch as hotol
names, tourist attractions, and street ad·
dres.... All you need Is a TRSal Levol II
16K. Onlor No. 0137 18.16.

a6BrAelhla
~I7IKnMHon -----------...
PCTYcpX~

"IWU!
bblb
310R

GfiC
I""" l

sights, and you get chances to shoot them
down.
-Auto Race - You attempt to steer your
car past the car driven by the computer.
The course is tricky. SO be careful.
-RACE-Steering a car around this
course is a real challenge. it has potho~
and some very tricky curves. But that is
not all, because the road becomes
gradually narrower!

Don't be charmed by these Innocent·
looking titles. None of these contests are
easy, In fact they all become vary dlllicult,
and you will be hard·pressed all tha way!
For the TRS·5O Level II 16K. Order
No.OO82R. 18.115.

servaUve player and follows all the ac
cepted rules ollnt","atlonal play.

You can leI Chessmale leach you the
moves. A single command has Chess
male making lhe rTlOYe lor you. Another
command can let you watch Chessmate
deciding on a move. It's fascinating to see
the compuler go through all lhe altOf'
natives until it either runs out of lime or
finds the perfect move.

Chessmate allows you 10 set up Ihe
board and play end games or special prol>
~ms.

Wetchlng Chessmate play Itselt and
seeing the compular choose the basI
move is a fascinating slgh1.1t will give you
an excellent insight in the methods com
puters use to make declstons.

Chessmal&al plays auch a good game,
you might be embarrassed 10 play It In
public. This program requires 2 TRSal
llovel I or II 16K. Onlor No. 00I57ll 18.16.

BEGINNER'S RUSSIAN The thr.. pro
grams In this package will glvo you on·
ocreen dlsplaya of lhe Cyrillic 10l1ers,
detailed instructions on their proper pro
nunciation, and exercises that will have
you recognizing and speaking simple
Rus.ian words.

Thla package Is ••cellent for sludants,
bulln.lsmen, scientlltl, and anyone
who i.lnt.....tedln 'earning the Russian
language. For the TRSal Levol II 16K.
Onlor No. 0131R •.15.

CHESSMATE-80 This versalile chess op
ponent gives you a choice of ten levels of

ay, from lhe '"blitz" _ (Ihe compulOf
ha. three seconds to choose • 1'T'tOY8) to
the "infinity" level (where the computer
will consider every possible rTlOYe, which
could laka years). The program Is a con·

DAREDEVIL The following collection of
fast·action contest. will test your reac
tions, your reflexes and qulckness-of-eye
during high-speed maneuvers:
-SKI RACER - Hurtling down the ski·
slopes, your task is to guide the skktr past
gates all the way down to the finish line.
-lob Sled - At high speed, lhe challenge
is to avoid taking the curves too "high",
because if you do, you could 00 "over·the
top" and easily crash!
Indy-80 - You will need alilhe skill at your
command, to avoid smashing into the
other cars on the racetrack, and to steer
clear of the curves!
-Aero Target - The aircraft flash by your

PETERBOROUGH, N,H. 03458
603-924·7296
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InstantSoftware"Inc.

o Master Chalge

o Money orOer

o AMEX

Order your Inltlnt Softwlre todly!

Ouanlily a.der No. Unll COSt Total Cost

Hlndling 11.00

TOIIIOldel

-Million Impolilble- This program re
Quires both skill and luck to accomplish
your mission in this real-time simulation.
Your objective is to drive your tank into a
prison courtyard, rescue a jailed prisoner
and escape. Sound easy? It's nol!
-Trip - This is a two·player game, in
which you must maneuver your opponent
into a position where he is hopelessly
trapped. Good luck!
-Wipeout - A twa.player game in which
your mobile gun accumulates points by
destroying as many obstacles as possible
on a battlefield.
-Block·em-A two·person competition in
which your moving "snake" tries to block
your opponent.You'll need a TRS-80 level
II 16K. Order No.OO70R. $9.95

SEE INSIDE BACK COVER
FOR LIST OF DEALERS

NEAR YOU.

SKIRMISH-80 This four-part package is
designed 10 let you leave the safety of
your commonplace world and venture
forth into another, more combative place

;~m't2 Li[jimg.:

LOOk lor Instanl Software at a store near you. II the
store nearest you does not stock Instant Software,
use thiS order blank 10 purchase your soflware
directly or call Toll·Free 1-&»258·5473

I
I
I
I
I
I
I
I

I Inltlnt Soltwlrelnc. o.p•. 70FO I
L ~1~bo~O~N~~~~__ J

,----
I Name _

I AOOress

I CoO, _

II 5I,ue Z,0 _

I 0 Check

1 0 VISA

I CarO No _

I EXDlfal,on Oate _

I S'gned Date _

I
I

I
I
I
I
I
I
I

EQUIVALENT VALUES

BIHARY "Itl 0000 11 tl 11 11
HEXADECIMAL 0~PP

DEC I MAL ~55

OCTAL 0~" J77

Z8Q ''''''11111111111111'1111

[)[J2R

f[J ltB
PROGRAMMER'S CONVERTER Have you
always wanted to try your hand at Z80 as
sembly language. but were intimidated by
all of those FO's, 48's and 002A's? Once
you begin using hexadecimal numbering
YOU'll wonder how you did without it!
This package contains these three pro
grams:
1. Be.. Celculetor- Turn your TRS·80 In·
to a calculator which lets you convert
numbers to any base from 2 through t6
.nd perform calculations in thaUthose
base(s). Memory, sign change. one's and
two's complement are all available. It will
even handle fractions.
2. Hlxldlclmll/OecJml1 Converllon
Trllnlng-A dual purpose program. First,
it's a handy converter which changes
decimal numbers to hexadecimal nota·
tion (and vice versa). Second, it's a
teachingltesting program that gives you
practice in making those conversions
yourself.
3. Number B... Conftfllonl- Converts
any decimal, binary, octat, or hexadecimal
number (up to SFFFF), to its equivalent
value in the other three bases and dis·
plays all four values simultaneousty.

With these aids, you'll be exploring the
inner recesses of your TRS-80 level II 16K
in no time. Order No. 0058R. $9,95.

YOUR CRIBBAGE AND CHECKERS
PARTNER

-Cribbage - A popular two-person card
game that nicely balances skill versus
luck, attack versus defense and tactics
versus strategy_ This Is not a tutorial pro·
gram - it's a gameworthy adversary.
-Checkers - This is an old favorite for
most of us. Whether you call it checkers or
draughts, it's stili the most widely known
board game in exIstence.

Two modern classics, ready to team up
with your TRS-80 and provide you with
hours of challenge - the old·fashioned
way. Order No. 0068R 19.95.

SURVEYOR'S APPRENTICE This three
part package will dIsplay on-screen
diagrams of rectangles, circles, triangles,
parallelograms, trapezoids and polygons,
giving you the formulas to compute the
area for each figure, and it will give you ex
amples of how to do the problems. The
program will also quiz you and tell you
how well you're doing.

These programs are a terrific supple
ment for any high scHool geometry course
for work both in and out of the classroom.
For the TRS·80 Level II 16K. Order
No.OI27R. 19.95.
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NOBODY CAN BEAT
THE MATCHLESS
QUALITYjDOLLAR RATIOI

M5-800

Oltlers may charge less than Matchless, bulthelr quality can't campare. Don't toke our word tor It.
AsI< a Matchless customer. His enthusiasm will.c nee youl

Here's our Ine of qualify products and the
systems with which they're compatible:

MWO - MS-eoo 104" 151 Shugart I"
51.~ I" S" M5-2Gl Sgl/Dbl Sgl/Dbl

$yIlIHn 1-llthle 1-lltl1l8 2-llthle PrImer DensIty Denlily----
IRS-eo I S395 51095' 52'95' 5795 5270 S500

IRS·eo " N/A 51095" 5 595" 57Q5 5270 5500

Apple " N/A 5'045' 52'45' 5870'" 5270 S500

5·100 5395 51095" 5'595" 57Q5 5270 S500

.. lnCluOes "'0.0-...0.., l.C1TWO<e ana aocvrnenlol>Qf'1 (Co~ E.lla SJQ Qt»
Inctuoes norOloooO,e ana dOCumenlohol" (eocles f.lro SJQ~)

." Inc~oorOl~ ....,etfoc:. w,ft! dOCU/Tloef'IOI>()n

For your convenience, order Matchless products from these Dll1rlbutors/Dealers:
AIl1ZONA CALIfORNIA INDIANA

GOld Mind Systems Hobby World Brookville Electronics
2810 So 24th St 19511 Business Center Dr. 571 Main Street

Phoenix. Ariz 85034 Northridge, Co 91324 Brookville. 100
(002) 273·7732 In Cal 1·800-382·3051 (317) 047·5005

Out of Cal 1·800-423·5387

The Mexe-Quohty-Per·Dollor People
DeoI8f Inquiries Welcome. mS-80 1$ a Radio ShOck proaUC1

...,.

NEW JEllS('(
Mountain Electronics

8 Main Stroot .
5parta NJ 07871

(201) 729·5719

Jade Computer
13440 Hawthorne 81\1d.
lawndale. Ca 90250

(213) 973·7330

Q TComputer Systems. Inc
153355. Hawthorne 81\1d.

LONndale. Co 90250
(213) 97Q.QQ52
1·800-421·5150

18444 South Broadway Gardena. CA 90248
(213) 327-1010

MAlMAND
Radio ShOCk

Forrest Plaza Shopping Center
Annapolis. Maryland 21401

(301) 224·2Q()(J

LE
YSTEMS

80 Mlcrocomputlng, June 1980 • 81



GENERAL

Adventures
In Roseland

Adventures in Roseland

82 • 80 Microcomputing. June 1980

Allon S. Jollo W3KBM
1005 Twining Rood
Oreshor, PA 111025

ThiS general equation J = a
SIN X, II properly translated

into a program that your TR5-80
can digest, paints a three leafed
rose onto your monitor screen.

Program Listing 1 gives a pro
gramming poaalbility. Altor you
have run the program and ex
amined the scenery, the ques
tion "Why bother?" may come
up.

Pottem Alter Pottem

For a partial answer, make
the following changes and addi
tions to listing 1.

5 G=O
1!5 G '"' G + 1: PRINT 1-) !5O,G
30 R.35·S!Nf(i.J)
80 INPUT ZS
go GOTO 10

You now have a program that
produces pattern after pattern,
because of the changing value
of G, each time the program
runs. line 80 Is merely a way to
put In a controlled pause.

When one pattern has been
generated, you may examine it
for as long as you wish, hitting
ENTEA to gel the next one.

The print statement In line 15
Is an Index that will help you
make a record of any pattern

that happens to strike your fan
cy.

Running the revised listing,
you will see that when G Is an
even number, the rose has pet
als equal to 2·0, and when Gis
odd, the petal count equala G.
Note also that when G Is odd,
the fIgure Is IIrst traced and then
retraced by the program.

If you are going to run any
number of these patterns, I sug
gest you alter the STEP in line 20
to read .035. This cuts the print
time In half without too much
damage to the Image,

After you have played with the
program for a bit, jump past the
rose petal section by changing
line 5 to read G = 29. Remember
that as the patterns form, you
can stop them as desired using
SHIFT (AI.

You will notice that some of
the patterns are predominantly
circular, while others are spirals_
Some are cluttered looking and
others quite sharply defined.

You can expand them by set
ting the value In line 5 to such
constants as 99, 199 or 299 to
find new patterns. For more
visual fun with your TRS-80, set

lOCLS
20 FOR J =°TO 6.21 STEP .0175
30 R =J5.S!N(3.J)
40 x. (R.COS4Jr&'
5OY=(R.SI~7

80 SET(X.,47f(Yf2»
70 NEXT J

Program Listing 1.
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Disk Based
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Processor
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CQMIUlII S8MaS
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•

VANCOUVER, I.e., V6I4H9~

604-224-3107 ~

+

THE MICRO CLINIC

•

KIT - $59
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•)iJ Iill "'*m 1](1 Turn your Ed"or
~• ..ol.r lnto • dilk pack.ql. This
patch .odifi.. EDTASM 1.1 " . 1.;Z
WIder TRSOOS. NE\IDOS. Dr VTOS I
P••t~r•• ? Add full di.k I/O. block
mova, global change. prinu.t
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PITTSBURGH. PI. 15206

ITRS- 10· regi.t.r.d trademarle at .... Tandy Corp.

<.Q'I PRINTROL <.Q'I

for the TRS-IO
I

LINE '1INTER-1

> FIVE SELECTABLE PRINT DENSITIES
One variable, from 10/ln to 22/ln (approximat.)
four conltant, u••, adlultable

> TWO WIRES TO PRINTER CIRCUIT BOARD

SYSTEM DIAGNOSTICS FOR THE MODEL I TRHO'
THE FlQIIPY DOCTOR """Y DlAOHOSTIC
• eon.lehi:l, testa J5 or 40 track Write/Read section tests each

drives address 25eO times
• Teata controller functlona end • Verities correct re'rnh operation

lIalu. bU. and addre.. unlquen...
• Te.t. drive motor.peed and IliowS • "M1 Worm" l.st execules machine

adjustment code from each addr....
Complete .rror loggIng for 1 to 4
drlv.a
Both dlagnolUcs are written In Z-80 m.chlne code Ind can be run conllnuoully
to Yertfy long-term syatem rellabliily. Completa InalrucHon manual Inch,Kiea
hints to troubleshootIng. Supp'~ on diskette tor. minimum 18K single disk
syslem. •T,u.fO IS .. "EO/STflltEO T""'DEM.. A,I( OF T"NOyCO#t~TlON.

I"NCa: "1.15 CA '••!dants .oda,. s.le. Tax. Add ".00 PiH .... 21.

'- lTHE MICRO CliNIC • 1737~ BrOO«;hurlt· No. 114. Founilin Valley CA92708---...J

A SOphi.ticat.d Model II Editor
Aa.a.b1.r i. now availabl.. Contact
HISOSYS or Galactic Soft.....r. ltd.

tUSOSYS oapar~nt I( .... 221
5904 Edg.hi11 Driv.

Al••andria. Va • • 2303
703-960-2998

MASTER CKAACE , VISA Acc.pud

DISK-MOD and DSKBLR II require I ]21t
diak IYltali.

"iJiIlmIll' r II C_,,_", you,
'1'....... .1..)' r....9 l.o.':1. tool_ .... ith thill
180 di.a._.-bl.r ....hich produce.
.cr••n. printllr. or di.k file
output. A 2-pa.. proce.. provide.
SYMBOLS for 16-bit addr... lind 8-bit
r.llitiv. r.far.nc... EQUat.. , ORG
ar. q.l'IlIrat.d. Pric.d It $20. A 16k
Tlipa V.rdon (OS.... LR 1.2) ill
aVliilab1. for '15.

~[J miJ i II II Now you,~ ••ponOr or LJr~ CKD fil.. and/or SYST~"
tapa.. Parform tran_fer to , fra.
dhk/tapa ot SYSTEJ!VCMD ftIOdu1...... ith
ott•• t clipabilitie.. Provid•• PATCH.
TAPCOISk, , LMQFFSET capabilitiaM ._
_11 •• add. a t_ of it. own. Gat
CMDFlLE today I 16K raq 'd. '20.
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the value of G In line 5 to 29. Line
20 shooid read:

20 FORJ,.OTO 3.14 STEP.035

ThIs line eliminates some of
the clutter you may haye noticed
In the p.ttern••nd .Iso .peed.
up the printing of the Im.ge.

When G ~ 35 yoo see .n 1m·
age of five tanoent circles. If
G =~ yoo have. gaggle 01 Ioor
circles. When G = 36 you see a
stylized eagle Inside • splr.1
segment.

We already have Index G as a
guide. Add another index so you
can see what I see in the follow
ing examples.

Change line 30 to read:

30 FI ,.3!i.5INtO.J): PAINToo. J

Start the program running
.g.in by setting G In Une 5 to
equ.1 28. The 'Ir.t time yoo run
the progr.m G will equ.1 29. II
you stop the pattern when
J = 1.12, you .hO\lld see what
might be Interpreted as. barbell
weight.

II G =33 .nd J = 1.575, you
may see a dinosaur.

II G =63 .nd J = 1.47, yoo will
hopefully see Snoopy the dog.

II G = 116 .nd J = 1.435, you
will see • running dog.

Here are some other fanta
sies available by altering G.

G = 143, i•• stylized Darth
Vadar, and G =1" gives you.
close approximation of the hu·
man eye as shown In a cross
section of an anatomy book.

Negall.. V.....

You can also use negative
values for G. In this last Image,
let G = - 1~. The p.ttern I.
Identical except it has been
rotated so that It is now the mir
ror Image 01 lhe posltlveG Input.

Since we are dealing with cir·
cul.r 'unciIon., thl. dl.place
ment can be left to right as In
this example, or top to bottom
(G= .ndG= -1).

You can also get a combina
tion of shifts, such as both right

to left and top to bottom, as
when G =36 or G = - 36. There
are times when altering the sym
metry makes the Image more
realistic. For example, if G = 33
and J=1.115, you see what
looks like a running horse. It you
alter line 30 to read,

the running horse becomes
more realistic.

This program Is • ntee way to
Introduce some Imaginative
people to the TR5-80. It I. one
sure way to get rid of the c0m

ment, "Shucks, I can do that
with my calculator".•

THREE OUTSTAMIIIG PROGIltIMS

fWtSlCTOR V TMI Ul.T1IMTI IfIiIM:I WAIl $19.95
T ............~I....,.,..............
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::.;::..==..=--::::=.:*. - ..... 211
Jor ,....,.. c.IIIIIlMo"~ ...QoEIl:.1IIIICNYClIIDBI;.

~ IO.MlIC...PO"~ ..... F\. »1M
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VOl.l know y'OUf child woutd r8ttIet P'eY 911- on
)lOY' TAs-«l tI'lIn ptK1a mattl. But a1n you blwne
him? Let's rae. It. 'proQI'lmmM IMming' PKU!iJ
CM ~ uMpMutMy dull. Unlit rIOW. Meet~s
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GENERAL

Is your random really random?
Try this Levell program to plot a bar graph.

Randomness
Todd L. Carpenter
6660 Washington
Sf Louis, MO 63130

At the heart of most game
programs is a statement of

chance. the RANDOM state

ment. Having the ability to look
at the shape of the RANDOM

distribution, can give you the
power of shaping the distribu

tion to suit your purposes.
Graphics displays on the

TRS·aO certainly have their

limitations, but there is one type
of display the TRS.ao handles

rather nicely-the Mr graph. If

you are interested in the state
ment Y = RNO(X), it is Important
for you to understand the dis

tribution characteristics of Y
over its range (1 to X). A bar

graph can display this with a
touch of elegance.

II RANDOM Really Rlndom

I had written a custom Star

Trek program (hasn't everyone?)
for my level I, 16K machine.
After playing with it for several

Program Listing.

•...•.................•..•.

Y-RND{X) +RND (X)

TOC
RND(X) STATEMENT ••......•....•............

REK CALCULATE RNO(X) VALUES
ReM MAX VALUE STATEMENT ••
REK •••••••••••••••••••••••••••

M-2·X

REM •• PLOT CRAPH
FOR 1-8 TO 58

IF A(I)<J THEN 2168
FOR H-l TO INT(A(I}/J)

SET (21.2·I,38-H)
NEXT H

NEXT I

REM LABEL X-AXIS
FOR I-e TO II

P.A.9'S+S·I,S·I·N;
NEXT I

REM PLOT Y-AXIS
FOR 1-6 TO )8

IF INT«(I-2)/6)-(I-21/6 THEN SET US,I-I)
SET (16,11: SET tI7,I)

NEXT I

REM HEADINC AND LABELS
P.A.29,-RANDON DISTRIBUTION-,
P.A.8],·X--,x,· ·,C,·TRIALS !VoX VALUE--:L,
P,A.64,·' OF TRIALS·,
P.A.976,-EACH BAR IS A-,Nz·VALUE RND(X) BIN·,

P.A.961,··;
INPUT I
COTO )1iII
REM END

REM PLOT X-AXIS
CLS
J-INT(K/32)+1
FOR 1-16 TO 123

SET (1,]8)
IF INT(I/ll)-I/11 THEN SET (1,)9)

NEXT I

REM LABEL V-AXIS
FOR I-I TO 5

P.A.771-I·128,J+J·6·I:
NEXT I

NEXT'70
'80

'"un
1111
112.
1131
lU8
1158
1861
18111
lIs8
Ill.
1118
1128
1138
1148
1151
1288
1211
1228
1238
1248
1251
1311
llli
1321
1331
1341
1351
1368
1488
1411
1421
14311
1448
1458
1468
2118
2118
2828
2138
2U8
2158
2ilU
217 I
SUI
61U
711111
9999

INPUT TilE DESIRED NUMB

THE CREATER TilE NUMBER

FOR THE RND(X) STATEME

8 (G RND(X) <_ x·

HUST BE A POSITIVE NUM

TilE SMOOTHER THE CRAPH

THEN M-58
THEN M-(INT( (M-l)/SI)+1)·S8

REM
L-M
IF 1'1<50
IF 1'1>59
N-M/SI
FOR I-I

REM
REM

P.A.348,·THINXINC·;
X-I: F-S0
FOR I-I TO S0

A( Il-O
NEXT I
X-INT(X)
IF X<_I THEN ]18

P.A.77,··,: INPUT C
CLS

CLS
P.: P.·INPUT X

tIT. IT·
P.

BER: •
P.: P.-
P.A.74,··J: INPUT X
CLS
P.: p,.' or TRIALS

ER Of TRIALS,·
P.

Qt' TRIALS,·
P. •

REM ••••••••••••••••••••••••

B-INT('{"')i!/K)
IF B<8 THEN 870
A(B)-AtB)+l
IF K<A(B) THEN K_A(B}

RE!'!. AANDOl'·l DISTRIBUTION CRAPIIICS PROCAA!'!.
REM
REM TODD I. CARPENTER
REM •• 19/91/79
REM

'"~

'"~

320

330"..OO
.11

110
111
121
13.
14.".310
311

...
'"~."n.
'"'"S2.
Sl'so,
ss,so.
S7.
sa.
H.
720

'"730
H'
76.
770",780

7"
.OO

'"'"'20
an...
'"~

'"
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TING 
TONG

by R8Y D81y

Sound effects and last action combine in this
old lavorite to provide hours ollun lor one or
two players. This machine language version 01
ping-pong has seven levels 01 play to make it a
challenge lor everyone.

Each player controls the paddles using two
keys. Two players compete against each other
while the single player rebounds the ball off a
back wall.

Acorn produces several games lor the
TR5-eo·. Th_ include: Codebreaker, Star
Warp & Lunar Lander, Word Chellenge.
Bandito, Block'em, and Ting- Tong priced st
$9.95. Pigskin, Quad and Star Trek Two are
available lor $14.95. Ask lor these and other
quality Acorn programs st your local computer
Itore.

Acorn
Softwve Producta,lnc.
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weeks, I noticed that the majori
ty of the Kllngons wefe always
located near the center 01 the
galaxy. Rarely did I ever find a
Klingon In any of the perimeter
quadrants. I thought 1had used
a slmpla Y = RND(X) statement
In distributing the Kllngons; but
It seemed that either my RAN
DOM statement was not trUly
random or the Klingons had suc
ceeded in outsmarting Captain
Carpenter.' chose to pursue the
former suspicion because, after
all, the Kllngons Bfe the bad
guys and they could not out
smart me-could they?

I set out to write a simple pro
gram that would show me once
and for all whether or not the

Photo 1

RANDOM statement really gave
me a uniform random distribu
tion. The purpose of the pro
gram was to display in a single
picture the distribution of the
RND(X) statement. The ability to
see the RANDOM distribution
would enable me to determine
immediately the actual ran
domness ot the statement.

I was prepared 10 make a
shattering dIscovery that Radio
Shack had goofed in their
design of the RND(X) statement.
But why had no one else discov

ered this biased RANDOM state

ment? Perhaps, I thought, the
bias was slight, and I had dis
covered It only because my pro
gram used the RANDOM state-

ment over 4,()(X) times in distrib
uting the elements of the gal
axy. As you will see, it was Cap

tain Carpenter who had goofed,
not Radio Shack.

Random Shaping

After a closer examination of
my Star Trek Program I discov
ered that 1 had inadvertently
used a combination of RAN
DOM statements. How could I

test the distribution of this com
bination? After a few general·
izations in my program I was
ready to run an analysis on any
combination of RANDOM state
ments that could start with
"y ::". 1 proceeded to test my

Klingon distribution. Sure

Photo* by YU8n CMng Lo

enough, they were doing just
what I had been telling them to
do, concentrating In the middle.
In separate parts ot the pro
gram, I had mIstakenly used
what amounted to the sum at
two RANDOM statements and

gotten a dice-like distribution.
see Fig. 1.

As all craps players should
know, when rolling two dice,
more sevens turn up than twos
or twelves. In tact, six times as
many sevens turn up.

The advantage of seeing any
RANDOM distribution before

ENTERing iI, is that Ihe shape ot
a distribution can be selected to
fit an application. Once you
know how to generate some
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P.O. Box 938 • Pacifica. CA 94044
Send tor yours NOW: (415) 355·4635

:.:
u

,C....
III
ell
lZ:
W
>....
iii

Visa Me
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Pen Basic
n $14.95

Photopoint
[l $19.95

Money
Order

o

_______ 51.__

Name _

Address _

Zip _

City

Card' _
Ex. CK.
Date [l

Don't be mlaled by more .ItPtn.... Imlqtlon.'

This Is the ortglRIII Photo point light pen pre
ferred and supported by some of the leading
software sources like, "Quality Software"- "In·
stant Software"-"leveIIV"products and so on~

Just Imagine.
In playing backgammon, (included) when you
want to move a man, you just point at where you
want to move 'rom, then point at where you
want to move to, and your man moves!!! No
more fumbling with keyboards-YEA!

Your Pholo PoInl packogo comoo complolO:
• 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 Informative programs

and games
• Ready to connect to your TRS-BO System.

(DOS loa!)
• Does not void any Radio Shack warranties

Requirement.:
• level II basic
• And a little imagination!.!
For fast real lime programming it is your lowest
cost peripheral at $19.95

Announcing

NEW PEN BASIC by Steve Bjorl<
Steve is one of the Best Assembly lang. pro
grammers around, and he has come up with PEN
BASIC. This low memory routine will 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. other commands. Perfect lor
you lightware authors and NEW light pen owners
too! . . ..only 114.'5

for getting any integer value
from 1 to X. For example, X = 6 is
analogous to the case of rolling
one die. With six faces, the prob

ablllty that any particular face
comes up is 1/6. See Fig. 2.

Next, input the number of

trials to be made. For our exam·
pie this would be tt)e number of

rotls of the single die.
The greater the number of,

trials performed the more the

graph will be dellneatad. The
number of trials made must be
large compared to the entered
value of X. As a rule of thumb I

make the number of trials at
least 20 times the maximum

Photo 2

PTogram Inpull

The program (See Program

listing) starts by asking 'or the
value of X in the RND(X} state

ment. It can be any number

greater than zero and preferably
an integer (although the mao

chine will accept a decimal
value and 'Ind the integer value
itself). For the case of the

simplest RANDOM statement,

Y = RND(X), the 'unction Y is
unifcwmly distributed from 1 to
X. This means that for a single

trial, the probability is the same

simple shapes, the next steps

seem easier.

Photo 3
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MARK GORDON
COMPUTERS

•
"
i.

"
DIVISION OF MARK GORDON ASSOCIATES. INC........

15ltEHWOOO ST~ CAMIAIOOE., MASSACHUSETTS 021_
.'7)2Q.21. .17) "·7505

•
"

COMPUTERS
Levf:I·1I 4K Syst~.

level-II 16K System.
Model·1! 64K System.

..519.00
. 659.00

.1499.00

3

"

DISK DRIVES
40 Track 5'/_ inch drive.

11 Tro'lck 5'/. Inch drive.

4 Disk Drive Cable.

..... )19.00
.. 549.00

.. '9.00

,
"

PRINTERS

DISKETTE TRS-80·
B<JSINESS SOFTWARE BY SBSG

AN! PRINT
TRS-80 IS. rancty Corpofatiol'l llademJrtLlJse 01 abo¥tI opetallng.ys
lems may rtQl,lir. the UM 01 Radio Shack lRS-DOS. ~Jo SNell.
eQUipment subteClto 1M Will aod whim or RadiO Shack.

ORDERINQ INFOAIIATlON
w. accept ViY, and MaSletc1'latge. We "".11 Snip C.O.D. certified checil
Of money oroets only All 0I'13efS musl incluOe 4 pefC@rll IOf sniDOino
.rld l'l.ndltOQ MUHCI'luMIIS reSldenlS aod 5 percenl S.'es lb.

~lE ROlLS OF TWO DICE

time with 10.000 trials. As you
would expect, the average num·
ber ot values per "bin" is now 10
times what it was in the previous
example. or 200. I have coined
the word bin to reter to each bar
of the graph. A bar getting larger
can be thought at as a bin being
filled.

Chengl"g 1M Dlltrtbutlon

There are two important
statements in the program. They
are the RANDOM statement and
the MAX VALUE statement. The
RANDOM statement is at line
810 and contains the expression
which determines the shape of
the distribution. This statement
must be edited manually when-

value that Y can be. In this case,
make Y equal to X or 6,

You are now ready to take a
peek at Photo 1 which shows a
graph of the function,
Y = RN0(5O). There were 1.000
trials, the minimum rule of
thumb value, used to determ'ine
this graph, (Fitty values times 20

trial outcomes per value, equals
t ,000 total trials.) As you can see
it yeilds quite an uneven distrib
ution,

I chose to use the number of
trial outcomes for the vertIcal
axis rather than probability in
this case, But, either way the
shape of the graph is the same.

Now consider Photo 2. I ran
the same distribution, but this

S 119.00
SISO.GO

$150.00
S 49.00

$415.00
IllS.oo
I 99.00

..'9.00
..99.00

. ... 64.95

. ..... Z49.00
.... 159.00

...•9.00
.... 109.00

.. 49.00
. 54.00

... Z4.oo

.. 15.00
. II.GO

... __ .. __ 5.00

.899.00
........ 999.00

. ..... 599.00
__ .999.00

______ . __ __.1619.00

.1195.00

STORAGE MEDIA

Centronics 730.
Cennonics 779·2.

Comprint 912p.
Integral Data 440G

NEe 5StQw·Irc'lClor.
TI 810 8c1sk:.

OPERATING SYSTEMS
NEWIX>S by Al"'rARAT INC.
N(IM)()S + by AM"ARAT INC.
MMS fORTH DISKHlU'RIM[R.

MISC HARDWARE
lJtpollnsion int TRS-SO(Ok).
Novation (<.'If modem

16K Mt-mory Kit.

l~e. Monitor.

Printer Cc'llJle lor "bavr.
1502 IsaICHOr.
AClIN(FllTtR,

Vrrbc'ltim·bOIl 10-5'/•.

Mtomorex-l>ox 10·5'/•.
Plastic Stor<'lse Boll.

rr~~ enhc\ncemcnt\ ",nd upgrades to registered owners for

Ine (0$1 of mecll<'l ",nO mailing. 30 day 'rff telephone sup
port. U~r reference on fe-que51.

fUlly Inrrrc'ctive Accounllng r"tekase. General ledger.
Acecums r ..yablr, Accounts Rr:<eivc\blr c'lnct rilyroll.
Report Cenrrc\llng.
Comprf:{f' r<'lCkc\ge (requires 3 or 4 drives)

Indlviduc\1 Modules (requirelo Z or 3 drives)
In\lenrory II: (requires 2 or 3 drlvnj
Me'liling Ust N<'Ime &. Addre!>!> II

(requir~ 2 drives)

Intelligenr Tlt'rminolll System ST·80 III:

The [Ie-cUi, reneil trom Michael Shrc\~r
file M.JMgemcnr S~lrm:

Photo 4
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ever a new Ixpreaalon ~ de
Ilrlld. The MAX VALUE Itll...
ment Is at Ilne 730, and defines
the variable M which must be

set equal to the largeat possible
value Y can be In the RANOOM
statement. In the Hltlng Ihown,
Y z RNll(X) + RNll(X), 10 M z

X + X. For inltance, It line
810 readl Y = X - RND(X), line
730 would read M = X - 1. (When
a term is subtracted, use Its min
Imum value.)

PholO 3 lhowl the dlltrlbu
lion of the equation In the pro
gram listing. I chose to ent.,
X .6, so I woukj be abHl to ex
tend the dice r~lIng analogy.
Thla time I rolied two dice and

Photo 5

got a dlatrlbutlon luch lhal the
most IIkety number to come up,
...,.", was In the center. This is
essentially how my Kllngonl
were distributing themselves.

Now, we move on to some
more complicated dlltrlbuHonl.
Pholo 4 lhows a graph of the
distrIbution, Y. X + AND

(RND(X)) - RND(RND(X)), where
M• X+ X- 1. This was run with
30,000 trlala and quite a amooth
graph was obtaIned. On my
Levell, 18K machine, the largest
number of passes allowable
through a FOR·NEXT loop il
32767, 10 thla II the largest
number Of Irlala I can ent...

Photo 5 ahoWl a nannal die
trlbutlon, fOl' thoaa of you In

terested In Itatistlcs. It can be

approximated by ualng a large
lum of almple RND(X) Ital...
ments. I used six terms here.

As more and more soph~U

cated functtons are used, a
definite IimltaHon crops up. A
simple statement like
Y = RNO(X) tak.. about Ilx
tim.. a. k>ng to executa as a
FOR-NEXT loop pair, and the
atatement Y = RND(RND(X))
takes about 10 times as long. In
other words, this program can
take Quite a k>ng time to run
Ihrough 30,000 trlala. With Ihal
In mind, it's wise to start t..tlng
a new funcUon with the mln~

mum rule of thumb number at
trlall. If Y z RND(RND(X)"2),

M,. X-2, and you enter X .. 50,
then you lhould enter the num
bIf of trlala as 2,000 (20 tlmes
M). Thla will not produce a very

lmooth graph, bul will take only
about 1115th al much time to
run. Ulually this Is about two to
thr.. minutlll.

Auto IlcaIIng

Thla brlngl up one laat algnW·
cant feature at the program. You
ha.. ...., how the vertical axla
scales Itself depending on the

maximum number 0' trial out
comes per bin. The same thing
applies to the horizontal axla.

You are not limited to a max·
Imum value 0' 50. It can be 51 or
13501' 1,000 or whatlYlf you like.

DEBUG-SIS
FOR YOUR TRS·80·

AT LASn!
APOWERFUL

DEBUG MONITOR
FOR THE

EXPERT I NOVICE
PROGRAMMERS

DlIUII-I/I II ••....." -"'I _Ill< IIr: III IIIIyzIoI. 12I
...... 1IIIIIfyt...... 131 -..........-.1_. "..
..... _ IIIIIll.~

EFFICIEIT - IIMI'U - FUI
No longer do you need to keep reaching fOf yoor reference ciud or
surchin; throUGh your program listing while debugging your pro
gram. - Most all 01 ttlis information is It your finoertips with
DEBUG-SIS. Warning - Debugging your prOGram with DEBUG-SIS is SO
effie"'t and cDl'1venient that you may finel yoursetf wishing that you
had more bugs 10 lind

RUI II IlDW IIOTIOI
With DEBUG-SIS you may run your program in slow motion or single
Slep and oDslfve your 2-80- reoisters dynamically and lor observe
your message prinhng on the screen Dl'1lt-Character-at-a-time!

8I'lITIIlCMEI IIII'I.AY
DEBUG·S/S uses a convenlenl splil screen disptay system. The upper
rNjjht section of the screen iKJtomaHcally displays upon entry to
DEBUG-SIS from the user's program. This section shows the user's
next instruction in hexadecimal and disassemtMed symbolic 10rm. and
also shows the user's major 2-t1r registlfs. The left portion of the
screen is for the user's display or a scratch pad area for memory
dumps. The lower right section of the ser"" is whefe DEBUG-SIS
commands are entered and echoec:l fOf the USlf'S inputs.

TIWI8PUEIT MODE
DEBUG-SIS may be operated in atransPilrent mode which Ieayes the
entire screen showing all of the user's display dati upon entry to
DEBUG-SIS. exceptIo, the letler 0 displayed on the upper r~ht CQrner
of the seT"" indicating thai DEBUG-SIS has been entered. If the user
new wishes to BXamine his 2-80" registers, hesimply Iypes DlDisplay).

"110 ClASH" BIEAKPOINTI
DEBUG-SIS uses a single byle breakpoint wtlk:h means you may pula
breakpoint in the firsl byte of any instructioo in yOllr program and 1101
cluse your program 10 crash because of the bnakpointlnsertion. Your
breakJjoint will stlY active until you reset it or re<lefine it. This al~ws

you 10 run ttlrou~h kJops in your prooram repeatedly wilhout havin~ to
redefine your bru.kpaint each lime, You may enter Iny number of one
byte pseudo breakpaints simultlneously in your proo,am manually
with the MemQ(y command.

POWIIFUL CIlllIlAIIDI
EXilmp~ of DeBUG-SIS commands are: Jump· Go • Breakpoint 
Memory examinelmodify - Hex Dump - ASCII Dump· Symboltc Instruc
tion Dump - Single Step - Automatic SIIIl stlrt/stDp • Increastl
Decrease Auto SIIIl rale . Clur SCreen and saye cursor position -Clelr
SCreen and home cursor position. plus other commands.

YOU WlU IIfC(IYE
You will receive a eauetle and Instruction manual. DEBUG-SIS is
auembMcI into lowtr memory on one ski! of the Cluett, and klto the
tDjl of ll1K mamory on tho othor side. DEBUG-SIS uses 4l( of RAM.
'TJtS.«Ilt. tr",-,: of the Tnty Cof)ofatiolt. 'Z-«III .Ir.-....n:.f likIQ

SInd chick Of money Q(dtf Plvatmlto:

'~StmJ $3995
Olkland. CA 1MlI11

Cautomia Restdents add 6.5% Sales Tax.
(PlIINn

-----------------
......ss _

STAff __rI __
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"••

DATA ENTRY
SOLUTIONS "• •

• • • IN FOUR SIMPLE STEPS - ••

1'1 Draw the Oal8 Entry Form on the VIDEO
SCREEN

121 Specify Checking IOf Each F,eld

TRMO' SOFTWARE FROM:

,John.on a••oclet.. -or- 24 Hour Ordlr lInl ",. 2t3
P.O. BoJ.14G2M FOf ..nk Card Sail.
Aedd1no. CA 11011 II18.221.()140

w"nE fOl' flllEE CATALOO

TRS·80· "a r8QIstflfe<l traoemar" of TlWldv Co<p

OpllOflS
-length Check - YIN Check
_Numeric Type Check - No Fte6d Checking

-Alpha Type Check

131 Store Data Entry Control Form on Olskelle
141 Use QATAENTR Subrouhnes In

~hon to COMPLETElY Control
at Data Entry

• BUSINESS APPLICATION ADVANTAGES
· Siandafd Automatic Operator Error PH)mpts
· Stmplified ()pefalor TrainlOQ
· Reduced Prooram Development T,me
· Ehminate Garbage In/Garbage Oul Problems

DISTRIBUTED ON DISKETTE· •• INCLUDES:
_Screen Prep. Ut~ity - OATAENTR SubroullneS
• Sample DE Screeo - Example Program

-CotnpIele Documen131lOl'l

If the graph shape is all that is
desired. this can generally be
accomplished with 50 as a maxi
mum value.

If you decide that some larger
number Is more convenient.
then the axis will be automati
cally scaled. There will never be
more than 50 bins In which to ac·
cumulate trial poInts, but if the
maximum value Is 64. for exam
ple. the axis will be scaled down

POSSIBLE AOl.LS OF ONE OlE

by a factor of two. This makes
each bin a two-value. rather than
single-value bin,

Now you have an elegantly
simple program that lets you
see what the RANDOM stat..
ment can do. Thanks to this pro
gram. my Kllngons have been
controlled. the galaxy has been
saved. and Startleet Command
will not have to give me a desk
job.•

DE 200 MODEL I REQUIRES 32K • 1 DISK
DE 200 MODEL II REQUIRES 14K. 1 DISK

140.00
540.00

t;\ RONOURE COMPANY oA~t~s·~~i~" ,~'" ttle computerI~ ..... t11 214 604621
room

USED
POWER
SUPPLY

$15.00

Mullin-e.DO
Sprot - 4 DO

onlG.
NLV
'00

~"al 12 Amp
16" "I 6 Amp
6" "12 Amp

USED
OMNITEK

USED FANS

$40.00
CoVtll P,I'lU

NEW
POWER
SUPPLY

525.00
,,, "I J Amp

12" a' (, AfrP
·12" al 3 Amp

$19 50

Modem
pickup

ASC "

MICRO SWITCH KEYBOARD
useD BUT LOOKS Vl:RY IC

5450.00

SALE 515.00

Pin leed -9" paper

• I:l" I poe,1 on•
• " ". I)I'''\'
... I c:o-:le
.,:1 l fl''''
eJOCIII5

." k'''''''''UM
e$t "'9"'. 'M.

lit p,*,g t;O .... I1i.OO

(us.d)
19ood Yfonm-.g concUtlonl

ASCII Keyboard
(used)

w;th encl05Yt,

SPECIAL GE TERMINET WE HAVE FLAT-PACK
Printer for your 300 PRINTER ACOUSTIC
Microcomputer

Will run on serial RS232 pDrt of
most micros including TRS.aO.

OROeRI I FORMAT ONI
'he Sh p lnl la e d.y 'lie reethe" Irllt Id c:hlck Clf rr>oney OrCler.
TI... rei CMl'IU edd ~,. .. II u •. P,,1e Col I I vou n.a"'1 I QlAllion.
Wflte 'or 0'" CATALOG 01 rna", puts. tetrnl""I. 1""r1. etc:.
Allilems 'ub~1 to "villlabOIW Vou, money fetyrned" 'We.,.
OUI of "lXiI.

SH PPIN INFOR~ATlONI

Modams S2.SQ e" j t<ay 8a.,-dl 1350 Pow... Su , $S.OO
Lugelte I" P.fU. P_c,l, F-'-Iljht Clf AI, Frlll\ltlt olea
I-or. O,CMf'. Add "lJ"prClP,I.t f,. ht or P05U1!M'.
Wa "OW '.k. MiII'er har and VI", oro.rl. SpecIfy lull numDer,
b""k n!,lm.,.,., •• plr.t 0" dat _
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r/f\'I PROGRAM STORE (202) 337-4691

4200WisconslnAveNW POBox9609 Washington DC. 2OOl6

!'I!P:!q!!PAcorn
Ping-pong for the TRS-80. Th. g-='
i. tor on. or two player. with
eight .peed. and incIud.. Bound
.ffacta. In machina languag•.
Onl~ 4k needed. '9.95.
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J?!s~!M.H Sy.t...
Org.ni.e your diak program libr.ry.

Thi. program re.d. .ultiple di.k
directori.. to produce an index at di.k
file.. You c.n aort, ...rch, delete,
add, or print the indax of filen.....
You can al.o aave it to di.k. -The be.t
thing ainc. alicad bread- aaid
8Q-Microcomputing. Requir•• J2k and one
di.k drive. $19.95

Structured
BASIC Translator
by Gene Ballinger trom Acorn
Try structured prograMming. You c.n
writ. progr... u.ing PROCEDURES, CALLS,
CASE-CALLS, Ir-THEN-ELSE. WHILE and
UNTIL. Onc. written, SBT will quickly
tr.n.l.te the .tructured code into an
afficiant BASIC progr... Speed. up
progr.. development and document.tion.
The program i. both f.at (. 20k BASIC
progr.. in Ie.a than 4 .inut.s) .nd
compact. Requir.. J2k .nd ona diak
driva. Supplied on di.k for $29.95.

CREDIT CARD CALLERS MAY PHONE US

2~-HOURS A DA' AT (202) 337-~691.

~~!!2."L,~!,,-m~!!rJ?rhY~
The -PLUS- in ....mbly languag.

programming ha. arrived. If you have
re.ched the It.it. of editor/••aembler
or war. alway.. little awed by
•••.ably. then Microsoft'. varaion i.
for you. You not only qet the fe.tura.
found in their Radio Sh.ck ver.ion, but
also included .re tbe dabugging faature.
of TBDG and mor.. Thi. will m.ke your
proqr..-ing, ad.itinq .nd debugging
e••ier, mora .fficiant .nd more
anjoyabla.

Tha 80 page ref.ranc...nuald••crib••
.11 the feature.. The.. include the
macro f.cility, ••••mbly directly into
.->ry. conditional a ••-.bly. tbe
addition.l expre••ion evalu.tor••
• utoaatic origin, .lphabetic .fRbol
tabla and the qu••h ca.mand. Addition.l
editor ca.mand. and the naw d.bugger .ra
.lao fully axplained.

ror 16k tapa ay.tem $29.95

Electra Draw
from The Programmer. Guild

This disk-based, gr.phic gen.r.tinq
prograa producee linas of BASIC cod. for
you to marge into any program. It
produce. low .peed, full acr_n
display.. It add. a nic. toucb to .ny
proqraa. '19.95

fr~

•• the
colony
thair

practical
$14.95

graph.ica
tabl•• ,

.ake tbi.
to thr_

Advantura

Adaaa ha.
adventur•.

Scott
ninth

Typing Tutor
'w Ainaworth , B.ker

rosoft
efore this program. we wera

reJucant to advertia. .ny other
typing program. But thia ona waa
worth the w.it.

The progr.. adjust. to your
.kill l.v.l. There .r. two
saction.. In the Tutor ••ction you
l.arn new key.. Th. proqr..
continuou.ly adju.t. to h.lp you
laarn tho.e you don't know .nd add.
new on.a aa you progre... The
Pr.ctice P.ragraph section give.
you an accuracy and worda per
minute r.te. It tell. you which
k.ys were ~ia.ed and where you were
alow.

Ona of the moat
proqr••• for the TRS-8Q.

Graphic Map
~~Y!ptl!~t!ulrtion.

The.. may not be a true
-advanture- ainc. they ua. =ap.,
combat .creen. and merchant charta.
but th.y are beyond word•.
1. Dark KingdOlll h.s tour maps
whara your goal ia to detaat the
roving mons tara, collect gold and
ailvar plua enough tam. to cc.bat
the evil lord in r.al lita.
2. Lunar Encount.r pita you
protector of the moon
again.t tha ali.n torce and
l.ad.r.
J. Jedi Knight requir.. you to
seek tame and tortun. .tarting •• •
lowly knight in the laat day. of
the Republic. Struggle witb the
Lord Vader with your light saber.
4. Mercenary Cc.D6ndar ha. you aa
a .oldier of Maxt-illian. tba
Mexican King. Try to k_p the
villaga. und.r Fr.nch rule and put
down the r.bellion.
'14.95 e.ch.

~«!YTt!'ture #g
by Scott Ad...
Int.rn.tional

At lonq la.t
r.l••••d hi.
'14.95

9w!~~r~c:t1~eYolutJon
Thi. i. the third in the trilogy

which .t.rted with -Galactic
Eapira- and than -Galactic Trader.
In tha time at r.volution you mu.t
u•• diploaacy to ..ka alliance.,
impl...nt .ocial change and tight
tha bur.aucracy it you w.nt to
conquer tha qalaxy.

Sound att.ct. and
including bar graph.,
chart. and othar di.play.
a great game for one
player.. $14.95
Galactic ~pire $14.95
Galactic Trader $14.95

Astro-Word Search
from Proqr.. De.ign. Inc.

Look for word. iabadded
horiaontally, vertically or
diagon.lly in the pu••le.. WOrd.
fUy be b.l.ckw.rd. or forw.rd.. Thre.
puzzla. par t.pa 'three diffarant
t.pa. are .vailabl.l
SPANISH $14.95 rRENCH '14.95
GEOGRAPHY $14.95

-'25.00
-'25.00
-'25.00
-$25.00
-$20.00

Genaral lAdgar
Account. Recaivabl.
Account. Payabla
Payroll
Any bock

0Ib0me &
Associates
Accounting
Programs

for
fRS-SO
ror two y.ar. we have looked for

good buain••• accounting progr....
Aftar reviewing ..ny over-priced or
nonefunctionlnq packags., we have
finally found sa.. excellent
aoftvara. And it i. availabl_ at •
rea.onable price $25.00 per
packaga.

T~.. program. ar. the Osborne ,
A••ociat.. .y.t.... originally
d••igned for the $lO,OOO Wang
computer. Savaral C.P.A,'. at Pull
Service Accounting and Proc••• ing
haye ..d•• few minor .edificationa
to the proqr.... Now. the 4Bk
Modal 1 TRS-BO vith two disk driv••
1•• bus in••• co-puteetTh... pcogc... are not games.
They ar. ..ant to ad~pt to your
accounting system. You should not
expect ua or this software to be
your accountant. But, if properly
uaed, you will aav. hour. of
valuabla buain••• tim•.

All O.borna , Associates
progr&a8 ar. tully-docu.entad by
their thr.. ext.n.iva book.
-G.n.ral Ledg.r,- -Accounta Payable
, Account. Itecaivalbe, - and
-Payroll with Coat Accounting.
(Theae TRS-80 proqr..a do not
includ. the co.t accounting
.y.tam.) Th••• book. are available
tor '20 .ach. Plea•• includ. 'J.OO
per book tor fir.t cIa.. .hipping
(otherwi••••nt book rat.).

Act today I Thaea are .pecial
progr... at a .pacial price.



GENERAL

Forget pen and paper, use your 80 for doodling
interesting results can be saved on cassette or disk.

Doodle Bug
R. Oanial Bishop
Departmanl 01 Chamistry
Tha School 01 tha Ozarks
Point Lookout 1./0 65726

Some people ar. habitual
doodlo<s. Glyo them a pen

a< pencil and, without being
awaro 01 their actiona, thoy be

gin skotchlng a< scribbling on
anything that might be handy.
Their addiction seems to be
uncontrollable In eertain loca
tions, luch a. near telephones,
and at specific times, such as
during long business meetings
or conferences. Some even d0o
dle on napkins In restaurantsl I
know those things beeauso I,
too, am I compulsive doodler.
Long ago I gave up all hope of
ever r.formlng myself.

It thus should come a. no sur
prise that on. of the programs I
just had to comploto fa< my
TR&aO was Doodlo, a program
doslgned to promoto uninhib
Ited doodling using tho graphics
capabltlty of tho mlcrocom·

Fig. 1. Eight direction keys used
to control dev.'opmtmt of the
sketch via keyboard Input.

puter. Furthermore, In the event
that a productive sketch were to
tako birth during tho doodlo pro
cess, I derived two subroutines
to pe<mlt saying the Yldeo dis·
play, either on disk Of on cas·
sotto tape, and lwo corrospond·
Ing .ubroutlnos 10 ponnlt r.
calling the stored data and r.
cast tho Yldeo display In Its on·
tlroty. Thus, a building floor
plan, 8 circuIt diagram Of styl·
Ized drawings 9f equipment or
building architecture can be
stored for future redesign or
viewing.

Once a design has been com
pleted and stored, some simple
program statements that
omploy tho PRINT @ XXX,
feature can be written temporar·
lIy inlo the redisplay subroullno.
T:hen, when this subroutine Is
run, not only does the original
sketch reappear on the screen,
but also the a'phanumerlc infor·
mation shows up. This new dis·
play can then be saved using the
save subroutine, thus allowing
complex graphics displays with
accompanying labels and cap
tions to be stored.

ThePYogram

Two sets of keys are used to
provide direct keyboard control
of tho skotch and of the pro
gram. Fig. 1 shows Ihe olght
direction keys that are used for
dlrecllng tho moy_t of the
graphics display points. With
your mlddlo tinge< on tho G key,
Ills then Quite natural for you to
tap the T for upward movement,
the H Ia< movement to tho right,
the C for diagonal movement to

P Pause. Halts the program
until a new keyboard entry
is made.

S SAVE video sketch on
disk.

Z CSAVE video sketch on
casselle.

G Move cursor without leav·
ing permanent display.

L Erase current cursor posi·
tion and proceed to next
position (as determined
by last direction key
pressed).

Table 1. Five program control
keys ustKJ to provide pro
gram control from the
keyboard without Interrupt
ing the video display.

the lower leU, etc.
The program was Initially de

signed to produce only one
point each time a key was
lapped. I soon decided to lot the
computer handle any repetitive
functions, so that now each of
the eight direction keys Initiates
a line drawn In Iho direction
choson. Tapping any of tho
other direction keys once re
directs the IIno.

In addition to the eight direc
tion keys. five control keys were
choson to allow program control
to be Initiated from the key
board. These f1ye control koys
are listed In Table 1. Prossing

the P causes the program to
pause, thus halting the move
mont of Ihe dlsplsy polnl and
stopping the line being gener
ated by II.

The Sand Z keys function on
ly when the program is in the
pause mode. Thus the P key
must firat be pressed, followed
by oltho< Sor Z. The Sdirects the
program to the save subroytlne,
which sayes the yldoc display
on disk. Similarly, the Z key
directs the program to the save
subroutine, which saves the
video display on cassette. To
avoid a possible mix-up between
these two, which would result in
an error message and destruc
tion of Ihe sketch on display, it
is advisable to Incorporate only
one of these options into your
program, dopendlng on the par·
tlculaf storage method you wish
to use.

The G and L keys function on
ly aflef a direction key has been
doprossod. The G koy will cause
the pointer to move In the dlrec·
tlon determined by the last
direction key 10 be prossed, bul
It will not leave a permanent dis
play of lhe points. Thi. allows
for moving the cursor to any part
of the screen without leaving a
trace of II. passage. Sovoral
unconnected flgufes can be
skotched using the G key to
move the cursor from one figure
to the nexl.

The L key Is used to erase
points that have previously been
set. Erasing is accomplished as
follows:
1, Use an appropriate dIrection
key and the G control key to
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Pre5~ - Protect - Display
your equipment with

CRYSTAL ClEAR

PlASTIC COVERS

Orldfono riOsicknts ackJ 4';. $OlEos raxJ

SpKtDl ~fer: Buy bolh CoveTS & saw

..520.00

"'S

And tIM Model II program.
Some brand new. tughlY'!IOPNsticated
progranu for the TRS-80 Moc»I II, at S249.95
each, plus $20 for the book where required.

Oenerall.edv-r/Cuh Journal
Accounts PayablelPurcha.e Order
Accounts Receivablennvoicing
Payroll/Job eo.ting

For the Mod4tl I progr&mS, you can tell Ull
whl.t you nHd in a letter or by phone. You get
the dilk and aU the instructions you need. Any
problema. just call rna.

For the ModrM n programs, I .sk you to fill
out. qu..rionnaire before r send you any
material•. The ayatema hIi.,. .0 much flexibil
Ity we tailor ttwm to your needs.

That way. I make SUi'll you get • 'YItem that
works. It you baYe any doubt. about that. 111
gift you the name. of Kme people in yow arN
wbO'". already been through the pr~•.

Let \bIm taU you wt.tber I ree.lly deeer.,.
that fancy new repo.Iution.

Taranto
• ASSOCiATES. INC

P.O. ... 110'73. 4ue IIIIdwood ""_Yo s.a ..... CA 94103
.4t5' 412-Z7IO. Add 1:1.aO ....~ lor baDdbag ,, __
LV; ... c.altot_ only. w.- Chafve. v-. eD.D.

DISK FILE MESS?
Find disk files instantly with the most sophisticated disk indexing program available.

Similar Indexing programs exist but none wHh as many features as FINDISK·II!

AUTOMATICALLY create. sort. print. search a Master Index of all disk files
AUTOMATICALLY read me names. disk numbers (no hand enfryl.
AUTOMATICALLY prinl disk labels (optional/.
AUTOMATICALLY update Index from revised disks
AUTOMATICALLY add optional me descriplions.
AUTOMATICALLY purge disks of unwanled files.
• FINDISK·II (on ta~ or disk. 32K minI ..

Other powerful programs from Doeuman available on tape or disk:
e STRUCT·I beam design and moment transfer w/graphics (16K) . . SI5.00
• SOlAR·. essential eakulalions for passive solar design (32K). . SJO.OO
e RIA.I complex analysis of real estale inwslmenls (32K}. . $30.00
• DEPRECIATE·. cakulale. prinl12 facts on depreciable Ilems tJ6K}. . S1O.00

.... VISA OR MASTER CHARGE
DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, MI 4'lOOS (616) 344-Q80S

I'm Irwin Taranto, and tim. have changed.
In 1M fir.l lwei.,. months. atmo-t • thou

.and bu.i~._put me to the teet.
You can buy my TRS·80 'Y'tema aU over the

country-doa.n. of compan* ••U them. Some
are my deajen, some aren't. And tbi. creat_
• I.-w .et of problems.

You Mil, learning to uae • computer - any
computer - wilke teaming anything else. It
tu. .ame getting u.ed to. If you .it down
with. computer program and tM manual and
try to flgur. it out &1l by your.aU, you'D prob
ably JUlt gt.,. up and 1M!. you'.,. bHn had.

You haw to hang in there for a month,
make a f.-w~ call.. and hoWe somebody
wbo really underR.anca tbt~m twlp you
work it out.

That's why I stlU an~t the phone. And
why, I gu..... people AY all tbon nice things.

Tbe IIodeI I oywtema
So tar. I M¥e sia spt.emll for the MocW l at
S99.95 MCh, plus S20 NCb for tbt books where
r~. FOr tbt CUb Journal option on the
o.o.raJ lAdger.~ anolMr $SO.

Accou.nu Payable
Aa:::ounts Receivable
Imoicing
GononoI ......... (Cash JoumaI optional)
Pay<oII
lnftntory Control

TRS-BO"

A year ago,when nobody had ever
beard of me,I satd these dlsks Could turn
a TRS-80*Into a serious computer.

Now they tell me I'm"the standard
of the indnstry."

•:IeCrown Pt.1K: Co. ...."1
3746 N. Col_ 317·925·5566
Indi..,apolis. IN 46225

WI AlSO~ AN DliNSliJI
UNI Of $0100~; IIE __

$0100 __ IN _ AT _

COIIPUTBI S10lIH ~W1DE.

GmpuPro'M .."
fr<Xn ®~~

[
Combino/ion pric. U 1••5 ]

p1u.SJ.50__

.~d. i......I..u· .. CRT
• Lh... rrln!ft I

~,~\c..
~..'W••

9 SPECIAL
PRICE

TRS-80 * ·1 or ·11
MEMORY EXPANSION

CHIP SET: S••"
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INITIALIZE CURSOR POSITION

LISTING FOR • DOODLEBUG·

TEST FOR KEYB~RD INPUT.
XI , YI DEFINE INCREMENTS FOR X AND Y.

Doodlebug program.

mand key. Be sure that the re
corder Is in the Record mode
before pressing the Z key.

As for the disk, both alpha
numeric and graphics char·
acters may be stored, although
here each character code must
be converted into a 4·byte string,
which requires each row to
be entered as a separate data
string. Thus, the cassette sub
routine stores 16 strings. Care
must be taken to ensure that
each character code fills four
bytes (which Includas the In·
teger's sign); this Is accom·
plished by adding 100 to each
code. Again, for the sake of effi
ciency, the last two characters
of each row are deleted from
this routine. This is more critical
than the case with the disk sub
routine, and should be kept in
mInd when the sketch is drawn.

In order to reload your sketch
from disk storage, load the pro
gram and then use the com
mand RUN 400. Be sure that line
400 contains the appropriate liIe
name for the particular sketch
you wish to retrieve. Also before
running the program, you
should modify line 300, provid
ing the name under which the
new sketch will be filed. The
subroutine tills In the video
screen with the appropriate
sketch and then transfers con
trol to the main program, with
the cursor's beginning location
being the bottom right-hand cor·
ner of the screen.

Reloading the sketch from
cassette storage requires the
command RUN 600. The cas-

ALL PROGRAM LINES INCREMENT
CONTINUOUSLY BY 5 STARTING
AT LINE 1•• ALLOWING USE OF
-AUTO 1•• 5· MODE.

1 REM
2 REM
) REM
• REM
S REM
6 REM
7 REM
1. CLS:CLEARl'"
15 PRINT@461.···· DOODLE ••••
2. PRINT@832.·8Y R.O.BISHOp·
25 PRINT:PRINT-CUSTOH COMP-
3. PRINT·BOX 125. BRANSON, .0 65616·
35 FOR I-1T0999INEXTI:CLS
36 IREM
31 IREM
38 IRE'"
4. PRINT-ENTER STARTING X POSITION.·
45 INPUT-I' TO 127) :·JX:IFX>1270RX<.THEN45
51 PRINT· ENTER STARTING Y POSITION.·
55 INPUT-{I TO 47) :-;Y:IFY>470RY<ITHEN55
61 CLS1SETIX,Y)
61 I JU;JIl
62 IRE'"
61 lREM
U :REM
65 A$-IN~EYSIIF L£N(ASI_I THEN 65
7' XI-'IYI-I

SoYlng VIdeo Dlaptaya on otak

ore••"".
The video display may be

stored on disk using the subrou·
tine containing statements
numbered 300-385. This subrou·
tine is accessed from the main
program by first pressing the P
pause command key, then
pressing the S command key.
Both alphanumeric and
graphics characters are stored
as eight, 255 byle strings. Thus
two lines are fielded and Btored
at a time. Since two complete
lines require 2S6 bytes, the last
character of every other line is
deleted. This, however, is a
small price to pay for the
simplicity of the SAVE and
PRINT subroutines and the
more efflclent use 01 storage.

Storing the vtdeo display on
cassette can be accomplished
using the subroutine containing
statements numbered 500-585.
This subroutine is accessed
from the main program by lirst
pressing the P pause command
key, then pressing the Z com·

pOSition the cursor exactly

where erasing is to begin.
2. Depress the appropriate
direction key that would be
needed to trace over the line to
be erased,
3. Immediately press the L key.
Each tap of Ihe L key moves the
cursor one point along the line

to be erased and erases one
point on that line. Note that the
direction key is pressed only

once at the start of the erasing
sequence.

** ***********"if
* ** THE *
* ** GREEN *
* ** SCREEN *
* ** ** If you ...... IMN tt.l. '-min_ ** with your TR&-8O" you will n.ic_ th. *

......ve .: c. "Gi'"¥-* ** FirK _ rn-. it far lIUI--' Since _ ** ..... lIIIIny hours with our fvur
~. _ -.laaklng far. wey CO ** e-. bIItt:IIr chfII-y, IMN Hb~~
~ of ourbig~.W. found ** tMt. c-.in optic" ..ld-t filter ** s-e ucell_ reeuItL W.-. 8CI
pin•• with it tMt _ dlIcidlld CO 1I1IIk. ** it ......... co att-s. ** .
n. GREEN SCREEN will: ** .IMPROVE IMAGE CONTRAST ** .REDUCE EYE FATIGUE *
• DECREASE GLARE* .ENHANCE SCREEN LEGiBIUTY *
• PROVIDE A MORE PLEASING* DISPlAY ** .GIVE A DISTINCTIVE PROFE BIONAL *

LOOK TO YOUR SYSTEM* n. GREEN SCREEN. cu.tom molded CO ** fit nicely __~ TR&-8O" IJIcb- tube.
it Ingeniouely rnount8 in __ without ** enytaol.. *• • • • • •* n. GREEN SCREEN: ** .Cen be i ••wnd If nnlled *

*
.Donn't vaid g__

• Won't mw nor merk~ unit *
* ** We II.- tram our aMI .....__ thR *

you will be vwy p'nnd with your* GREEN SCREEN. *
* ** TO ORDER: -.d .12.50+ U BaH CO: *
* ALPHA p;oduet co. ** 115-71, 7_IIt., W, ._~ N.Y. 11421 *
* Phone 0rdlIrs: (212) 288-5918 *
* 1---1 a= *
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TRS·80~ CP/M~ & CBASIC~

IKISINESS SOFTWARE

adventure .-"
international

From The Company That
Brought You Adventure,
by Scott Adams
We are now accepting TRS-BO,
Apple, and Atari software for
review to manufacture under the
Adventure International label. .
Join the fastest growing software
company in the U.S. and enjoy a
money paying hobby as well. Just
send a machine readable copy of
your program with documentation
to: Adventure International, Box
3435, Longwood, Florida 32730

<\"
~

GJ
LOW-COST MOD II DISK EXPAr-tSIOr-t

... over 610.000 bytealdl. with our
CP/M ... pi". ",.ny other fealure••

Find out why ours is the Better Bualneu Buyl
Model II CP/M (reI. 2.0) . . .... $250.00
Modell CP/M (re. 1.5). . . . . . . . . 150.00
CBASIC . . . . . . . . 95.00

APH (Automated Patient History) 175.00
RESIDENTIAL PROPERTY ANALYSIS

system 300.00
MAGIC WAND~ Word Processor. .. 400.00
RM COBOL~ (laO code). .. . ..... 750.00

Osbome & Assoc. CBASIC source programs-
O&A Payroll w/Cost Accounting $250.00
O&A Aceta. Rec./Accta. Payable 250.00
O&A Genera. Ledger w/Cash Journal. 250.00
O&A CBASIC books for above (each) .... 20.00

Send 30e SASE for CP/M Users Group software
list & free "CP/M Primer".

ATTENTION
SOFTWARE
AUTHORS

71 IREH
72 IREH TEST FOR ·PAUSE· COMMAND AND
73 :REM -DIRECTION· COMMANDS.
74 :REM
15 IF A$_-P- THEN 125
al IF A$_·H- THEN XI-+1IGOTQ145
85 IF A$--F· THEN XI--1IGOT0145
91 IF A$-"T" THEN YI--1IGOT0145
95 IF A$-·B- THEN YI-+1IGOTQ145
III IF AS-"R· THEN XI--1:YI--1IGOTOI45
115 IF A$-"U" THEN XI-+1:YI--lIGOTOI45
III IF A$-"N- THEN XI-+1IYI-+1:GOT0145
115 IF AS-"C" THEN XI--1IYI-+1IGOT0145
121 GOTO B
121 IREH
122 IREH "PAUSE· SEQUENCE TESTS FOR DISK
123 IREM OR CASSETTE SAVE COMMANDS.
124 IREH
125 A$-INKEY$:IF LEN(ASI-1 THEN 125
131 IF A$-"S" THEN 265
135 IF A$--Z" THEN 411
141 GOTO 7'
141 :RtM
142 IREM INCREMENT CURSOR POSITION.
14) :REH VERIFY THAT POSITION FITS ON SCREEN.
144 :REM
145 X-X+XI:Y-Y+YI
lSI IF(X<I OR X>127)THEN X-X-XI
155 IF(Y<I OR Y>47) THEN V-V-VI
161 P-POINT(X,V) :SET(X,Y)
!tiS GOSUB595
166 : REM
167 :REM TEST FOR "G" OR "L" COMMANDS AND
168 :REM DIRECT PROGRAH TO TilE CORRECT NODULE.
169 IREH
111 AS-INKf:YS
115 IF LEH(AS)-I THEN G0T0145
180 IFAS-"G"THENRESET(X-XI,Y-YI)IGOTQ195
las IFAS-"L"THEIlRESET(X-XI,V-YI):COT0235
191 GOTC78
191 IREH
192 IREH "G- MODULE. CURSOR CONTINUES MOVING. BUT LE

AVES NO
193 IREM PERMANENT 1'lARIl:, UNTIL ANOTHER KEV IS PRESSE

D.
194 IREM
195 IF P<I THEN 211 ELSE RESET(X,V)
211 X-X+XIIV-V+YI
215 IF(X<I OR X>127)TIIEN X-X-XI
211 IF(Y<I OR Y>47) THEN V-V-YI
215 P-POINT(X,V)
221 SET(X,V) IGOSUe595
225 AS-INKEY$:IF LEN(AS)_I THEN 195
231 GOTO 7B
231 I REM
232 IREH "L" NODULE. PREVIOUS AND CURRENT CURSOR PO

SITION
233 IREH ERASED. IF <L> IS TAPPED, CURSOR INCREMENTS

ONE
234 IREM STEP AHD ERASES NEW POSITION.
235 IP1X<1 OR X>127)THEN X-X-XI
24. IF(V<. OR V>471 THEN V-V-VI
245 RESET(X.V)
251 A$-INIl:EY$:IF LEN(A$)LOC'A$TOP@r5.
255 IF AS-"L" THEN X-X+XI:Y-Y+YI:COT0235
268 GOTO 78
261 IREH SUBROUTINE THAT SAVES DISPLAY ON DISK, 2 LI

NES AT A TIME. J INCREMENTS ONE FOR EACH CHARACTE
R POSITION.

262 IREM Z, RECORDS TIlE CHARACTER CODE WHICH IS CONV
ERTED TO STRING DATA AND ADDED TO ZPS.

263 IREM ZPS ENDS UP WITH 2-(64+63)-254 BYTES. PR IS
THE PHYSICAL RECORD NUMBER. ZP$ IS FIELDED AS ZS

264 :RE"
265 CLEAR11•• IOPEN-R",I,"SKETCHII"
27. FOR I-.T015 STEP2
275 ZPS---
281 FOR X-.T01
285 FOR J-I TO 6]-K
291 Z'-P!E~(IS361+J+64.I+64-1l:1

295 ZZ$-KXIS(U)
]11 ZP$-ZP$+ZZ$
31S NEXT J
311 NEXT k
31S FIELD 1,254 AS Z$:PR-INT(I/2+.5)+1
321 GET1,PR
325 LSETZ$-ZP$
331 PUT1.PR
335 NEXTI
341 CLSIPRINT"SKETCH IS SAVED ON DISk."
345 CLOSE
351 END
]51 IREM SUBROUTINE THAT LOADS DISPLAY f'RDft DISK. EA

CH OF TilE 8 PHYSICAL RECORDS IS BROUGHT OUT AND 01
SPLAYED.

]52 IRE" THE LAST] CHARACTERS ARE DELETED TO PREVEN
TROLL-OVER.

]53 IREH STARTING VALUES FOR X AND Y ARE ASSIGNED. T
HE PROGRAM IS RETURNED TO THE MAIN PROGRAH FOR kEY
BOARD INPUT, ALLOWING ADDITIONS TO THE SKETCH.

354 IREH
355 CLEAAl.I.ICLS:PRINTP515.··· INSERT DISIl: THAT CONTAI

NS SXETCll AND PRESS <ENTER>.•-"IIINPUTZHSICLSIOP
EN"R",l,"SkETCHI!"
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360 FOR I-l'I'08
365 FIE~D I, 254 AS %S
379 GET 1,1
375 H' I-a Til EN ZS-~EFTSlzS,252,

389 PRINT ZS;- -;
)85 NEXT I
3911 X",127:Y-47
395 CLOSE
411I SETIX,Y)
415 GOTO 65
416 :REM SUBROUTINE TO CSAVE DISPLAY ON CASSE'M'E. 0

MIT TilE CMD-T- AND CKO-R- COMMANDS If' A DISK-DRIVE
IS NOT ot'l-LIHE.

487 :REM EACH ROW IS SAVED SEPARATELY AS A STRING OF
CHRS CODES. TO INSURE UNIFO~l RECORD SIZE OF 4 BY

TES, 1811 IS ADDED IF THE CODE IS LESS THAN 118.
488 :REM THE CODE IS CONVERTED TO STRING DATA AND ACDE

o ONTO US. EACH ROW 15 THEN RECORDED OI'l CASSETTE

489 :REM
411 CLEAR 18ID:CMO-T
428 fOR 1-8 TO 15
425 ZPS---
431 fOR J-8T062
4)5 Z\-PEEKI15)6'tJt64-I)
441 U_l\t1'"
445 JZS-STR$(U)
4slt ZPS-ZPStUS
455 NEXT J
46. PRINT'-l,ZP$
465 NEXT!
418 CLS:PRINT-YOUR SKETCH IS SAVED-
475 PRINT-ON CASSETTE AS 16 DATA ITEMS.
481 CKO-R-
4Bs END
499 CLEAR1..8
491 :REM SUBROUTINE THAT CLOADS VIDEO DISPLAY INFO F

ROM CASSETTE. OMIT CKD-T- AND CKO-R- INSTRUCTIONS
If' A DISK SYSTEM IS NOT ON-LINE.

492 :REH EACII LINE IS READ IN AS ZPS. ZPS IS THEN S
LICED INTO 4 BYTE SECTIONS, EACH BYTE CORRESPONDIN
G TO A CHRS CODE, Z\. 188 IS SUBTRACTED FROM EACH
CODE AND THE RESULT IS POKED INTO THE DISPLAY.

493 :REM THE LAST TWO COLUMNS Of THE DISPLAY 00 HOT
TRANSFER, SO THESE ARE FILLED WITH BLANKS TO ERASE

I1NWANTED CIIARACTERS. X AND Y ARE ASSIGNED STAATt
HC VALUES AND PROGRAH RETURNS 1'0 AWAIT INPUT.

494 I REM
495 PRINT~sls,-INSERT TAPE TO LOAD DOODLE, PLAY MODEl P

RESS <ENTER>,-:INPUTZMS
soe CMO-T-
50S CLS
518 FOR 1-0'1'015
515 INPUT'-l,zP$
5211 ZPS--t-+ZPS
525 FOR J-OT061
539 ZZS-MID$(ZPS,4-Jtl.4)
535 Z\-VAL(ZZSI
549 z\-Z\-lBe
545 POKE 153611·J+64-I,Z\
559 NEXTJ
555 POKE 1542].64-1,0]2
568 POKE 15422+64-1,032
565 NEXTI
5711 POKE 15422,832:POKE 15423,8]2
515 x-127 :Y-47
5811 SETfX,Y)
585 CHO-R-
599 GOTO 65
591 : REM
592 :REH TIME DELAY SUBROUTINE. LErl<;TtIEN OR SHORTEN

AS
593 :REM DESIRED.
594 : REM
595 FOR l-1T048:NEXTI:RETURN

sette recorder must be in Play
mode. Again. the subroutine
transfers control to the main
program. with the cursor
located at the bottom right-hand
corner of the screen.

It should be noted that these
sets of subroutines are entirely
general in nature and can be

used with any type of program
that generates a graphics
display that you might wish to
preserve for future use. The
following comments relating to
the program listing need to be
emphasized:

1. Only one Clear 1000 instruc·
tion needs to be used for the en
tire program.

2. For a system that does not
have a disk drive. it is not neces
sary to include a CMO"r or
CMO"R" Instruction.

3. For applications other than
Doodle, where it is not neces
sary to set new data points or
change the sketch, lines 435.
445, 660 and 665 are unneces

sary.

Progrom Modlfle.llons

You may desire to slow down
the program so the lines do not
develop so fast. This may be
especially true if children are to
be using the program. (And.
believe me, are kids ever
fascinated by the sketches they
can generate!) Just change the
timing loop in line 999. using a
number larger than 40.

On the other hand. you may
wish to stop the line generation
function altogether, so that only
one point is made each time a
direction key is depressed. This
is most easily accomplished by
deleting line 110, changing the

GOTO statements in l10es 116

and 220 to GOTO 115 and GOTO
220 and changing line 215 to
SETIX,Yj. deleting the
GOSUB999 instruction.

The direction keys chosen are
those conveniently reached us
ing the left hand. If you prefer to
exercise directional control US·

ing your right hand, you may
wish to change the U key to Y
(line number 65). The P and L

keys may be moved to the left
side of the keyboard. perhaps
using 1 in place of P in line 35
and 3 in place of L in lines 125

and 260,
Finally. In order to Insert cap

tions. titles. labels, etc.. first
complete your sketch and then
determine just where each of
these labels should be placed
on the screen using the PRINT
@ XXX, statement. Next. save
the sketch on disk or cassette.

Now insert your PRINT @ XXX.
statements into the program be·
tween lines 430 and 450 (disk) or
between lines 657 and 680
(cassette). laking care not 10

erase any other program lines.
Nowa RUN 400 or RUN 600 will
display the sketch complete
with titles and labels. This new
sketch can be saved right over
the disk or cassette recordings
of the old sketch. but this lime
all at the alphanumeric infor·
mation will be included with the
sketch.

With this article. I anticipate a
whole new approach to the
advertising campaigns of micro
computer manufacturers: "Be
the first in your neighborhood
with the most elaborate. expen·
sive and versatile doodle-pad
ever invented!".

UCSD Pascal* for TRS-80' Model II

Plus:
• Single or double density diskettes

standard formats.

• Disk Formatting program.
• Configuration program for serial I/O.

The Standard Package: Operating System 0 Compiler 0 Screen Editor 0 Filer 0 library 0 Z-1lO Assembler
o Patch Utility Program 0 280 page User Manual 0 Jensen & Wirth Pascal Reference Manual 0 Bowles' Beginners
Guide To UCSD Pascal 0 tutorial disk,

I
I
I

Optional Utility Programs: I
in one or more • File conversion- I

_CompIet. CP/Mt to Pascal, , , , ,$50,00 I
1300 without TRSDOSI to Pascal , ,$50,00 I
",.""oIear • Z-1lO Disassembler/Dump Program ,$50,00 I
tutor1llI dIoI<

I ..... PCD SYSTEMS P,o, Box 143· PennYan· New York 14527·315-536-3734 I
L _ .::~n::~~~~l~:: :\~I~~i=:'" ....:':::::::~= ~a:.":: ~~~~~.:(~:: _.J
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PROFESSIONAL

BUSINESS MICRO LIBRARY
Professionally developed and field-tested business and accounting software for
your -TRS-80 Model I or II from the acknowledged leader in micro-business
systems.

Modell Modelll

169.95 199.95

189.95 219.95

189.95 219.95

67.95 97.95

37.95 47.95

47.95 57.95

17.95 24.95

ASSETS/SO ASSET TRANSACTIONS
Accepts entry of mixed long and short term asset transactions, computes holding
period from dates bought and said, and prints out separate long-term and short-term
transaction lists, ready for inclusion in Schedule 0 at tax time. or for determination
of the client's position for any period.

FORMLET/SO FOR PREPARING FORM LETTERS
from a selection of pre-written and stored stock paragraphs. Will store up to ten of
such letters on disk and allow you to select among them at will. You may intermix
fresh text, of course.

TYP/PRT/SO SMALL BUT MIGHTY
Not only permits use of the printer as a typewriter but will allow you to retain any
display already on the video, make notes from It, or actually copy It on the printer
automatically. This program will run concurrently with another program you may be
using and you can go from one to the other at will. Also contains a calculator. So
useful It is hard to describe here.

* * * * * FOR DISK BASED SYSTEMS ONLY * * * * *
Write on letterhead, or call, for free

brochure and sample outputs.

-lRS·SO Is a registered trademark of randy Corporation

CONTRACT SERVICES ASSOCIATES .."

LOANCOMP/SO LOAN COMPUTATIONS
Computes interest and principal balance for monthly, annual, and loan total periods.
Computes payments required to amortize a loan. Mata. 'Ita "Trua Annual Parcen
Iage Ra'e"compulallonl Has a separate section which analyzes ordinary annuities
with monthly, quarterly, semi-annual, and annual payments.

For any of the above, prints out summarizing statements or your choice of three
types of amortization schedules.
We recommend this program to anyone In the accounting professions or concerned
In any way with financing.

STATEMENT/SO PREPARES ITEMIZED STATEMENTS
of any desired form (Profit & Loss, Rental Income, etc.) and prints out the form, with
computations made automatically.

CBOOK/SO THE ELECTRONIC BOOKKEEPER
Single-entry bookkeeping system with a chart of accounts which matches Federal
Income Tax Schedule C (Profit or Loss from 8uslness or Profession)
Develops standard-format Profit & Loss Statements throughout the year and
automatically produces a full Schedule C In IRS-approved format at tax-filing time.

DEPCOMP/SO DEPRECIATION COMPUTATIONS
Computes depreciation of depreciable assets by any (selected) method. Prints out
depreciation schedules for asset's life, or for selected years.
Stores client's entire asset list and prints out his complete yearly depreciation
schedule. Usts are updatable as reQuired. A must for the busy accountant or tax
practitioner.

706 SOUTH EUCLID ANAHEIM, CA 92802

TELEPHONE (714) 635-4055
* * * 20 YEARS OF SERVICE * * *
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GENERAL

A computerized kaleidoscope for your Level II 16K.

Kaleidopen

ExsmpltJ ,.

420 INPUT-ENTER STARlIN' COOkDhfAl[;,.. A ,i< 1:'://,1 (il-.;)"''':,'
440 If (l(O OR )1)1271 OR I Y'.O Ok I 4: J TH[N 4~\)

1100 If UR<O OR UR>127 OR YIU'.1l or< (IU,·47 TtlLN 460

uL --' --' •

.---~<---

Fig. 2.

(M) that moves without leaving a
trace and does not erase any
thing already on the screen.
(Hint: Use the POI NT (X, Y) com·

mand.)
So what do you do with your

masterpiece once you've com
pleted it? Why save it on tape of
course! That way you can recall
your best creations for use in
projects or for putting on your
own one man art show.

Put a blank tape into your
recorder, position it, note its
location, be sure your cables are
all connected and depress both
the play and record buttons.
Now press the P key to save
your design on tape.

The entire process takes
about 80 seconds. The screen
ctears when the process ts com
pleled and you will be loid thai
the picture has been saved.

If you wish to rocall a picture
from tape, respond yes when
you are asked. Rewind the tape
to the correct position, plug in
the cables, depress the play but
ton and hit ENTER. Your picture
prints on the screen in 45 sec·
onds.

And that's all there Is to it!
The program Includes a brief
summary of the drawing com
mands to refresh your memory.
50 limber up your fingers and
begin creallng wllh KALEID-

images in the other three quad·
rants. Always remember 1hat
your directions refer to quadrant
I only!Su_ You M.k•• Mlst,k.

Now we all make mistakes
once In awhile. If you make an
error, just press B to clear the
board and begin a new pattern
'rom scratch. If, on the other
hand, It Is just a case of having
drawn a line too long, use the E
key to erase.

Suppose I drew a tine In dlrec·
tion four, but tailed to stop in
time. 1simply press E to erase,
followed by eight. I erase in
direction eight because, as you
can see from Fig. 2, elghlls Ihe
direction opposite four. If I drew
in direction one, I would have to
erase in direction five.

You can also use the E key to
skip to a new position on the
screen without leaving a trace.
For instance, pressing E-three
moves 1he point up without
drawing a line. Pressing S stops
at a new position.

The only problem is that you
may pass over a line you want
ed. The result is an erasure at
that point. The trick is to move
up to the line In Ihe E mode,
stop, draw one point and then
go back Inlo the E mode again 10

keep moving without leaving a
trace. It takes a mUe practice,
but really isn't that difficult.

If you are feeling ambitious,
you can build a move command

'"

IV

"

Fig. 1.

"

•

(X,47-Y) to produce a mirror im
age looking down. And in quad·
rant IV, (127·X,47·Y) creates a
mirror Image looking down and
to the right. The total effect is of
a kaleidoscopic pattern cen
tered on 1he screen.

Running Kaleldopen you are
asked to specify 1he starting co
ordlna1e for your design. En1er
lhe X (0 10 63) and Y (0 10 23) cc
ordinate as a pair separated by a
comma. For example, 1ry 20,10.
This is the only Ume you will use
Ihe ENTER key while drawing.
For 1he rest of 1he commands,
simply press the key you desire.

Fig. 2 shows the eight direc
tions used in the program. Just
press any key (one-elght) and
when the tine has reached the
location you want, press 1he S
key to stop it. Then press the
number of the next direction you
want. Continue until your design
is finished.

Notice that you are only draw
ing in quadrant I, but that the
computer is simultaneously
drawing the appropriate mirror

R~
,,~---+-----1

t=Jd

Robe" F. Nicholas
2-8 Lennox Heights
Lennox, MA 01240

How II WOftl,

Before you begin drawing,
you need to understand how the
program works. As you can see

trom Fig. 1, your video screen Is
spll1 In10 four quadrants. As you
draw in the upper leU-hand
quadrant, the computer crea1es
mirror images of your design in
1he other three.

Points in quadrant I are de
fined as (X,Yl and are printed by
using the SET command. Re
member 1ha1 your screen Is 128
(0 10 127) by 48 (0 10 47).
Therefore, points In quadrant II
musl be defined as (127·X,Yl in

order to produce a mirror image
10 the right.

Similarly, quadrant III uses

Remember kaleidoscopes?
Those little cardboard

lubes filled with brlghlly colored
shapes and mirrors? How we
stared into them, twisting them
around to create dazzling de·
signs!

Kaleidoscopic designs can be
fascinating, and they make
great patterns for painting,
needlepoint, fabrics and other
crafts projects.

You've probably seen a
kaleidoscope program running
on a computer, and you've un
doubtedly wished that you
could create some of those pat·

lerns yourself. Why should Ihe
computer have all the fun? Well
now you can jump right in there

and explore your creative poten
lIal.
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FROM PROGRAMMA
HI-RESOLUTION GRAPHICS FOR THE TRS-80~

...............................
••,. 1'It .. l 10 I·O~ y,... lR1\._ •

•"'In UDI.... •

••--.au.
•1'1 11 I) •..

low., ~.''''

•...............................
LOWER CASE

The BO·GRAFIX board includfl
two I.tl of 10_ CMI characters

II no adcIiliOll<lI 0011.

INVERSE VIDEO
Thl BO·GRAF IX bo.rd .lIows you 10

do invlrse video 10 high·light your
screen dilpiaYI.

DEMONSTRATION PROGRAMS
Th, 8O·GRAFIX board il wppliecl

with. CharKt.r Generator 10hw.re
and IeVlr,1 demonstration progrlml.

FINALLY. AT LAST...
HI- RESOLUTION GRAPHICS is .....il.b!. lor your
TRS-SO compute' IVltlm. Th' 8O·GRAFIX b~,d from
PROGRAMMA Inl.,.nll;oo,l, Inc. ;i¥" 'lour 1R5-80 high
r~ution c.pabihty Ih.t is grlltrf than the Commodor.
C8M/PET or INtn me rlNtrtd APPLE II.

BO-GRAFIX gi....1 m. TRS·80 In effective screen of
3&*X192 piu". _lUI ttl. flOnTlal 127X192 for th.
TRS30. BOXSO far the CBMIPET. or th. 2BOX192 of ~n

APPLE II. As an .ctded fe~tur•. 8O-GRAFIX offerl you
lo_r QM ch.ractl'rl " no additional COlt. Of coun•. you
.;", .ho cre,lI your own lIt of up to 64 origin.l characten
lIIing the lupplied Character Generator wftw,r•.

The BO·GRAFIX boIrd il simple to inl1,l1 Inote Ih.t ttlil
voim your R,dio ShICk wert.ntvl. "'d pr09'amming il
donI through BASIC. BO·GRAF IX openl up • wholl new
re.lm of lohwer, dftelopm.nt and ellcit.mlnt nlver
dreamed of for tht TRS·OOI

CHARACTER GENERATOR
Tht supplied ch,racter gln.rltar

Wftwlft allows you to crtall! your
own chlrlCter lit of up to

64 orilJinal chartet.rs.

REAL·TIME GRAPHIC GAMES
With Ih. 8O·GRAFIX board you an
writ. 'lcitil'l9 ,••Hime pmn using

BASIC.

EASY INSTALLATION
TheBO·GRAFIX boIrd is simple to

install and fitl inlide th. TRS-80 c....

GRAPHICS GALORE
Th. 8O·GRAFIX board and

thl suppied Char.ct,r Gener'tor
.llow you to become an artist.

nl'I.fUI_..n. l.m!M11It1fi

... lWl'I!J ...... Cl.

• --"'11m...

~·r-··
• 1 "...,••

11II1II 't'It1Q'
- liOI~

~ m.,
, "

.1I 1_

11lII1llJI'I'1l1lWt.
C1l1lt81flll ..... _

ELECTRONIC DESIGN
Th. 8O·GRAF IX board hIS unlimited

.pplieation in EIK1ronic design
Ind Educltion.

BO·GRAFIX HI·RESOLUTION
Fin.lIy. the only mHm to prottet

your computer invlltment is to or~
.n BO·GRAFIX boerd TOOA VI

EXCITEMENT 1Io FUN
Open up a nIW fHlm of whw....

drtIllopm.nt with the 8O·GRAFIX
board.

Availabla axclusivolV through PROGRAMMA at the cost of $149.95
Please check with us for availability prior to ordering
VISA and MASTERCHARGE accepted
TRS-BO is a registered trademark of the Tandy Corp. .....21

PROGRAMMA
INTERNATIONAL, INC.
3400 Wilshire Blvd.
Los Angeles. CA 90010
(213) 384-0579 • 384-1116 • 384-1117



EXlmple 2.

Program Listing

.20 If'lPUT·[f'lT[R SHl~llt4G tOORDINAT[~ X 1(1-6.5 .. -1 ~0-47 '·i)(,Y
440 IF I X<O 01< XJt.3 j ~ t l \,.0 OR Y,..4;' 1 hiE/'I 4Zil
1100 IF ll+R<O ~ lUk 6l ~ f'tU ..(, 01'0: '",,1.,.7 lHt::I-l .60

11 ItALEIDOPEIl
2' IlOIERT F. MICBOLAS
31 CLS
41 DEPIMT A-I
5. CLEAR 2'"
I' PRIft'456,CKR'(2])·1 ALE I DO P B M·,
7' POll. TI-l TO IS"
I!II HIT TI
91 CLI
lit DU' '$(5)
11. 'Alft·THIS IS A IALEIDOPEM.
12. PAINT· PRESS A • FROM 1 to I rOR DI~!CTIOI or

YOOR MOVE.
13. PRINT- PaBSS '5' TO STOP A LIKE.
14' PRINT· PRESS 'E' TO BRASI (FOLLOWED BY THE DIR

ECTION t1.
15. PRINT· ALSO USE 'E' TO SUP TO A IUW P

OSITION WITHOUT
161 PRIHT· LEAVING A TRACE.
171 PRINT· PREBS 'B' TO CLEAR. IJCRr.:BN AIID an A ICBW

DRAWING ICY\RO.
18. PRINT
191 PRINT- THE DIR!CTIOIIIS ARB AS POLLOWSr
1224 PRINT'7l8,-.·,
21. PAI~'7],,·1·,

22. PAINT'I",·2·,
23. PRINT'I",·]·,
241 PRIft"61,·4·,
25' PRIft'721.·5·,
26' PRINT'7",·6·,
27. PRIIft'ISI,·7·,
211 PRINT'7t6,·'·'
2" PAINT,'I•• • .,
]11 IIfPOT·BIT DITSR '1'0 CC8TIIIOE DUECTIOMS·, X
ll.CLI
321 PRIIIT· NOft THAT YOO DO mT HIT TIlE £lITO. lET WIll

LE TOU ARB
3). PRIIIT·DItAWIMG A PICTURE. JUST PIlUS THB lET YCIl DE

SIR!.
34' PRINT
)5. PRlft· IF TOU IfISB TO SAVE OlE or TOUR PICTURU,

Dr.:PR!SS BOTH
)61 PRIft·PLAT AIm RECORD UTS (If RECORDER AND THO PRE

88 'P'.
371 PRIHT
]8. INPUT·DO YOU WANT TO RECALL A PICTURE PRBVIOUSLY SA

YED (Y/NI·,n
lit CLS
4•• If.LEPT$(lf,l)
41. IP I$-·Y· THIN 147.
42. IIfPUT·!MTI~ 8TAa~IMC COORDIKAftS X ('-I]),T ('-23)·

,X,Y
4]. CLS
44. IP (X<. oa X>631 OR (T<' OR Y>231 TIER .2.
45. c0s08 1171
461 !-O.
41. A••••
411 8f-··
U. 0••
511 a••
511 RDl Ion, aotJTIII! ~ Dl'rU DIAWIIIG C'OIUWIDS
52. If-iMun
53' RDC STOP DItAIIIIIG
S4. IF 1$(>·'· TREN 5••
55. GOSUB 117.
561 GOTO 461
571 RDI GO nrro llASE JIODE
58. IF B$(>·E· THBN 64.
51' 1·1,•• B'."n, GOlUB 1231
621 GO'ro 52'

n. au CLB.u TIll lOUD AlIt) lien" .. DUlaII'
64' IF ••()-.- THEI '"~
nteLS
ii' GO'fO U'n. UIII co SAVE '!'BI DUIGlf c:. 'rAPI
'8' IF .,.-p. TIEl 13••
6f' U-"$.B$
711 J.!M DRAW WEST
11. IF A$()·S· THEI '"
72•••-1
73' U-'
14. CO'fO 111'
75' UII DMW .:;)Il'!'WII'!'
'" IF "$<)*4- !BEl II'
1" a-I
711 0--1
79. GOfO 111.
II' IWt DRAW EAST
81. IP 0\$(>*1* THEN '6'
u. a-)
83. u-,
BU GOTO 1111
85. DRAW SOUTHWEST
86. II A,()-,· THEN tl.
871 .--1
88. U-l
89' GO'fO UII
'" REM DRAW I«)RTH
'1' IF 0\$<)-)- THEN '6'
Ut a-In. U--l
U' GO!'O Ill.
95. UII DRAW SOUTHEAST
'6' IF A$(>-'- THEW 1.1.
'" a-I'II 0-1
'"~ GOfO Ill'
III. UM cu.. SOUTH
1.1. IF A$()-l· TRIM 1'"
112. ae'
113. U-1
114. G01"O Ill.
1.5. REM DRAW NORTHEAST
I'" IF A$<)*2- THEN 52'
1171 a-I
118' u--l
1.9. REM CHICK MIW POBI~IOM IS W]!ftIN BCRIEN BOUKDARIIS
11•• IF X+R<' OR X+R>61 OR Y+U<' OR T+U>2) THIN 46'
111. X-X+R
1121 Y-Y+U
1131 GOSUB 1171
114' IP E-l THEN GOSUI 123.
115. 1$···
116. GOTO 521
11,. aER SET POINTS 1M ALL FOU~ QUADRANTS
118. SET(I,I")
lit' SET(127-I,YI
12•• SIT(X,47-T)
121. SET(127-X,47-YI
122. UTURJI
123' 011 usn POurrs 1M ALL FOUR gUADDJrrS
1241 USBT(I,T)
125' RlBBT(127-I,T)
121. RlSET(I,47-T)
127. ABSBT(127-X,47-Y)
1211 REnJU'
12t1 JlEII SAVE DUIGlf C. TAPE
13•• , ....
Ill' II-I
132. FOR X-1531. TO 11312
In. '-P£B1Il: (X)
134' IF '-32 THill P'.P'+CHl$1121) ELSE P'-P'+CBR'(PI
135. N-H+l
131. IF H<25' THEN 14••
1371 .-1
138. PRINT'-l,p,
lU. PI-"
141. MilT X
141. '.PIII(11)8J)
142. P~IMT'-l,PI,p

143. CLS
144. "1ft· PICTURE lIAS BED lAVED.
145. GOfO 31.
141. UII BCALL DUIGIf FJtOfI TAPE
1411 PRIft· DEPUSS PLA'! IIUT'!'C* C. 1lEC0RDU. Al'TU. P

ICT'UaE BAS IBIDI
141. PJ.IJrr·PRlJrrED, lIT 'III"fO' '!'O EJtABE SOlD AIm a&G

1M A*)'ftZR DESIQI.
lU' P~Ift""D TAPB RECORDU IS lEADT, BIT 'D'!'P:'.
1511 I..UTI
151. CLS
152. Faa J-l ~ 4
15). IMPUT'-I,P'(JI
IS4I IfUT J
155. IMPUT'-I,p'15l,P
lSI. PRIft",··,
157. FOR J·l TO 5
158. PRIIIT '$(J),
ISti UX'!' J
16•• POlE Iv]8] P
161. I' INlET'-'· THBN 161. ELSE CLB
lfi2. GOTO ]I!II

440 and 1100 aa Indicated In Ex·
ample 1.

To create one large drawing
board (the entire ocr_I, delete
linea 1190, 1200, 1210, 1250,
1260 and 1270 and change lines
420. 440 and 1100as indicated in
Example 2.•

OPEN.

_1fIca1lona

y"" can modify the program
to produce only one mirror im
age (bilateral symmetry'?) by
deleting linea 1200, 1210, 1260
and 1270. Also change linea 420,
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MICHAEL SHRAVER SOFTWARE, INC.

1198 los Robles Dr.
Palm Springs. CA. 92262

(714) 323·1400

DI
55

Features
TRSDOS or CP/M Compatible' Supports Four Disk
Drives • Dyn<rnic Print Formatting· Diablo, NEC &
Qune Print Packages" Multi-Column Printing .. Print
Value Chaining .. Page-ot-o-time Scrolling ..
Bidirecticnol Multispeed Scrolling .. Subsystem with
Print Value Scorebo<rd .. Automatic Word & Record
!'Unb<r Tally' Global Search & Replace' Full Margin
Control" End of Page Control" I\Ian Printing Text
Commenting • Line & Paragraph Indentation ..
Centering • Underlining" Boldface

.....,

TRSDOS
$ 350.00
$ 325.00

Cmette ••••••• $ 100.00
Disk ••••••... $ 150.00

TRC
TRD

CP/M
5.erial Diablo, NEC, Gume $ 300.00
All ather printers ••... $ 275.00

the electric penCn
-a Proven Word Processing System

The TRSOOS veniOfl$ of The Electric Pencil II ore our best
evt!I'! Yoo COl now type as fast os you like without losing my
dlcrocters. New TRSOOS features include word left, word right,
word delete, bottom of page numberIng as well as extended
cursor controls for liJ'eoter user flexibility. BASIC files may
also be written md simply edited without additional software.

Ox CP/M versions ere the sane as we have been distributing
fer several years ald allow the CP/M user to edit CP/M files
with the addition of our CONVERT utility for CJ'l additional
$35.00. CONVERT is nat required if only quid< ald easy word
processing is required. A keyboard buffer permits fast typing
without charocter loss.

The Electric Pencil I Is still available for TRS-80 Model I
users. Although not as sophisticated as Electric Pencil II, it
is still CJ'l extremely easy to use ald powerful word processing
system. The taftwere has been desi!1'ed to be used with bath
Level I (16K system) ald Level II models of the TRS-80. Twa
wnicns, one for LBe with cossette, ald cne for use with disk,
ewe available on cassette. The TRS-80 disk version is easily
transferred to disk crtd Is fully interactive with the READ.
WRITE, DIR, ald KILL routines of TRSOOS.

When text is printed, The Electric Pencil automatically
inserts corriage returns where they ore needed. Numerous
ce:nbnations of Line Length, Page Length, Character Spacing,
Line Spacing O1d Page Spocing allow for my form to be
hmdled. Right justification gives right-hood margins that
ere even. Pages may be m.mbered as well as titled.

the electric pencil IITM
©1980 Michael Shu,yeJ

~1 for the lRS-BO Model 11* Computer
~i

As text is typed crtd the end of a screen line is reoched, 0

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 0 wrap <round fashion.
Everything ~s on the video display screen as it occurs
thereby eliminating CJ'ly guesswork. Text may be reviewed at
will by variable speed or poge-ot-o-time scrolling bot" in the
forwerd ald reverse directions. By using the search or the
search ald replcxe flWlCtion, my string of characters may be
Iocxrted CI'ld/or replaced with my other string of characters as
desired. Specific sets of charocters within encoded strings
may also be located.

The Electric Pencil is 0 Character Oriented Word Processing
System. This m~s that text is entered as a continuous string
of chcrocters aK:t is ma'lipuloted as such. This allows the user
enormous freedom mel ease in t~ movement met hcndling of
text. Since lines ae not delineated., O"Iy I'll.KT'Iber of char
octers, words, lines cr paragraphs may be inserted or deleted
anywhere in the text. The entirety of the text shifts mel
opens up or closes 05 needed in full view of the user. Car
rioge returns as well as word hyphenation ae not required
since each line of text is formatted Qutomatically.
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GENERAL

Have fun with PEEK & POKE
making your game simulations realistic

Real-time Graphics
Richard A. Zidonls
4500 Ardmore Ave.
C/flVe/and OH 44'44

If your friends were like mine,
the tlrst thing they asked

about your computer was,
"What can It do?" Most likely,
you responded by loading a
game program. As time went on,
you became less Impressed
with the standard Wumpus or
lander game and struck out on
your own to develop the ultimate
game program. And thaI's where
we begin!·

PEEKing

I have a Radio Shack TRS-80,

16K, Levell! system.

The TR5-80 has an available
command called IN KEYS. The IN
KEYS function returns a one
character string equal to a
strobed keyboard depression.
This allows you to Interact with
the system durlflQ real tlme.
Visions of real·tlme video games

came to my mind at once. But 8S

often happens, problems came
Into play. For InstancB, If you

had a dot on the screen that you
wished to move to the left, a
single keystroke could start it
moving, but another keystroke
would be needed to stop it. This
problem was quite troublesome
for aWhile, but the solution final·
Iy materialized.

We will develop a method at
moving and stopping a game
paddle with a single keystroke,

and at computer real time. Not
only that, but we're also going to
move It at a speed rivaling a true
analog·lnput video game.

To do this we first need to
develop a method of deter·
mining the presence of a single
depressed key. The TRS-BO
system Is memory mapped.
Upon looking at the memory
map, we find that the keyboard
is located between memory
locations decimal 14336 and
decimal 15359. Knowing that,
let's PEEK some keyboard loca
tions.

The PEEK command in Level

II requires that a variable be
assigned to what is found at the
PEEK location. As in the state
ment X = PEEK (14337), the
decimal value of memory loca·
tlon 14337 Is assigned to the
variable X. Stili with me? Since
we can only assign variables to
alpha (A) or alphanumerIc (All
characters, we are only Inter·
ested In PEEKing the letters of
the alphabet. Refer to Table 1.
Note the first 16 keyboard mem
ory locatloos (lor the alphabet)
and the PEEK value for each tet
ter of the alphabet. If you are
saying to yourself that it looks
repetitive and long, don't de
spair; It's oot.

If we tell the system X = PEEK

14336 14337 14338 14339 14340 14341 14342 14343 14344 14345 14346 14347 14348 14349 14350 U351

A
B
C
o
E
F
G

II
I
J
K
I.
M
N
o

p
Q
R
S
T
U
V
W

x
y
Z

0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2

• • • • • • • •• • • • • • • •16 16 16 16 16 16 16 16
32 32 32 32 32 32 32 32
54 6' 54 " " 54 54 54

128 128 128 128 128 128 128 128

0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
2 2 2 2 2 2 2 2

• • • • • • • •• 6 • • • • • 6
16 16 16 16 16 16 16 16
32 32 32 32 32 32 32 32

" 54 " 54 54 54 54 54
128 128 128 128 128 128 128 128

0 0 0 0 1 1 I 1 0 0 0 0 1 1 1 1
2 2 2 2 2 2 2 2

• • • • • • • •• • • • • • • •16 16 16 16 16 16 16 16
32 32 32 32 32 32 32 32
54 54 54 54 54 " " 54

128 128 128 128 128 128 128 128

0 0 0 0 0 0 0 0 1 1 1 I 1 1 1 1
2 2 2 2 2 2 2 2

• • • • • • • •
Table 1. PEEK chart.
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o 1 year/$15.00 0 2 yearsi$24.00 0 3 yearsi$36.00
o Payment enclosed Bill: 0 Me 0 Master Charge 0 VISA 0 AMEREX

DECIDE NOW...
I'ECA\l5E TttE
YRICE 15
QOINQ \lY.
If you haven't made up your mind yet about a subscription to 80 Microcomput·
ing .. . NOW IS THE TIME. July 1, 1980, the cover price of 80 Microcomputlng is
increasing to $2.50 and along with it the subscription prices are going up. BUT,
80 Microcomputing is extending the time that you can subscribe or renew AT
THE OLD RATES until July 18,1980.

You've seen the first issues of 80 Mlcrocomputlng and now you know that we
were serious when we said we'd bring you the most complete journal for the
users of the TRS·80· ... one filled with applications, reviews, programs and
more of Wayne Green's thought-provoking editorials. SO SIGN UP TODA Y at
$15.00/1 year, $24.00/2 years and $36.00/3 years rather than get hit by inflation
again and pay the new rates of $18.00/$30.00/$45.00.
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I~~ . . T"I PO BOX 981LDV. mlcrocomputlng FARMINGDALE NY 11737_________________________~7~1

". trademark 01 Tandy Corporalion.

80 Microcomputing, June 1980 • 83



Table 2. POKE chart.

Position 15360 is the same as print location zero.

Position 15551 is the last print position in the
third row, etc,

VERBATIM'!' ATHANA~ GEORGIA MAGNETICP

nOppy DIskeIt. for
ANY COIIPUTER SYnEM

8" Floppies only $311
:

HUNDRED lOTS

10 for $3.85 ea. • 50 for $3.40 ea.

W. reMne tM right to ship ~therollhe name brlnda tl'la' _ carTY.

51f~' Mini-floppiesonly $2::-
HUNDRED LOTS

10 for .3.10 ea. • 50 for $2.85 ea.

15360
15424
154BB
15552
15616
15680
15744
15808
15872
15936
16000
16064
16128
16192
16256
16320

PLUS 63 = 15423
15487
15551
15615
15679
15743
15B07
15871
15935
15999
16063
16127
16191
16255
16319
16383

SP.CU'Y SIZ., TYP., & COMPUT.R
5'1.· Soli Sector, 10 SKlor. 18 s.ctOf-S" IBM CompatlbMI, Hard Sector

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?

DON'T BLAME THE SOFTWARE!

Doing II

Now that all the preliminaries
are out of the way, let's get it

working. Refer to the short pro·
gram in listing 1. While referring

to this program, let's decipher

each line and see what we have.
line 10 is easy; U's a standard

clear screen command. LIne 20
sets the Initial value of X to be
used when we start POKEing.

Table 2 shows that the location
of the POKE Is on the left side of
the display about halfway down.

In line 30 we ae assigning the

value of PEEK (14337) to the vari·
able named V. In line 40 we set

the stage for moving our paddle.

The line starts with IF Y = 2

THEN POKE X,128. The only
time V can equal 2 Is during the

depression of the A key on the
keyboard.

these codes, you will see that
they are different configura·
tions of the 2 x 3 graphics block.

To do the examining, the com·

mand is PRINT CHR$ (X). It X
equals one of the available

graphics codes, you will see a

graphics configuration dis·
played.

To see what is available. refer
to Table 3, which shows the

ASCII number and the corre
sponding display. An X refers to
a bit turned on, and an 0 refers

to a bit not on. For instance, a
PRINT CHR$ (191) results in all

six bits turning on. A PRINT
CHR$ (149) results In the bits on

the left side of the block being

turned on. As you can see, we
have lots of different configura

tions available for our use.

POKE

First let's change the subject

for a moment. The TRS-BO

graphics character consists of a
block two bits wide by three bits

deep. Each of these bits can be
accessed and turned on by the
set (X,V) command and turned
off by the reset (X,V) command.

This method is effective but ter
ribly slow. Fortunately, we have

an alternative. We can POKE the
graphics positions. Refer to

Table 2, which shows you the

POKE locations of all the print
locations. POKE location 15360

Is the same as print location
zero.

As you can see, the chart is

self-explanatory. If you know the
print position you can find the

POKE position. OK? So now we

have established places to
POKE, but what do we POKE?

Time to move on again.

(14337) and then depress an "A"
key, the variable X will have a

value of 2. If the above PEEK
statement Is locked In a loop,

the variable X will take on the
PEEK value only during the key
depression. With the A key de
pressed, X returns a decimal

value of 2; with the key not
depressed, X returns a decimal
value of zero. Now If that doesn't
forward-bias the LED above

your head, keep reading. Keep
reading anyway; we're not done.

Available Graphics

Via the TRS-BO, we have

available a number 01 ASCII
codes (129·191). II you examine

or
C.O,D.

.....

Sahool••nd
unlventtl..

11••11, ..."Ioecl

.....

DC SOFTYaRE & COMPUTER PRODUCTS
POST OFFICE BOX 503
SAN BRUNO, CALIF. 94066

FOR INFORMATION 415-348-2387

ISQ.'

Power Line Spikes, Surges & Hash could be the culprit!

Floppies, printers, memory & processor often interact!
Our unique ISOLATORS eliminate equipment interaction
AND curb damaging Power line Spikes. Surges and Huh.
-ISOLATOR (lSO·1A) 3 til .... i.oI.tltd 3-prong lCx:ketl;
intagr. Surge/Spike SUPPNllion; 1875 W Maximum loed.

1 KW 100d Itly socket $56.96
-ISOLATOR (150·212 filter isole~ J-pronpsocket tJ.nks;

(6 sockets totll); in.wal Spike/Sur;. Suppression;
1875 W MIX load. 1 KW either bank . _ . . . .. 556.95

-SUPER ISOlATOR (ISGJI. similar to IS()..1A
except double filtering 81 Suppfftlion . . .. 585.95

·ISOLATOR 1150-41. similar to IS0-1A DCept
unit h. 6 individually fiUered sockeu . . .. 596.915

·ISOlATOR IISo-15l. similar to 150-2 except
unit tt. 3 socket blnk.. 9 sockets total ... $79.96

·CIRCUIT BREAKER. any modeilladd-CB) Add $ 7.00
·CKT BRKRISWITCHIPILOT ony modol

(.cBS) ..........•..•.••• Add $14.00

• PHONE ORDERS 1·617-656-1532 ::IC
~Electronic Specialists, Inc,

17' South Main SlrHt. N.tlell, M.... D1710 o.pt. 8M

CALL TOLL-FREE 24 HRS. TO ORDER
800-824-7888
OPERATOR 814
CALIFORNIA 800-852-7717
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If Y does equal two then we graphics block. Line 70 loops us THE LOWEST
POKE X. 128. The format for back to our PEEK statement at

prices on this hii'S:tuality software. BuX direct and save Now. also
POKE (in my system) is POKE line 30. available lor CB SI on CPIM and MB SIC on HEATH HDOS.
LOCATION,INFORMATION. The In a nutshell, what we are do· DATA IlASf MAllAllER MocI-l Illll Moll-II 11ll!1
ASCII character code for a ing Is Quickly lighting a graphics You can use it to maintain a data base &produce reports without any user
space Is 128. After POKEing the position, erasing it and relight· programming. Define file parameters & report formats on-line. Key

ran om access. last multi·key sort. field arilh.. label. audillog. No lime·
space we Increment the value of ing it at the new location as is consuming overlays. 500 happy users in a year. Mod-II version with over
X by 64 (puIS us one line down). appropriate. If you have the pro· 50 enhancements.
The last portion of line 40 keeps gram in your system. you will AIR Mod·1 Illll M.d·1i S1411
the value of X within our video notice that when you depress Invoices. statements, :3ing, sales ana~sis. credit checking. lorm input.

order entry. As oppos to most other IR. ours can be usec by doclors.
POKE positions; otherwise, we the A or B key the paddle moves. store managers. etc.
POKE into places we do not and when you release the key WORD PROCESSOR Mod·' S49 Mod-II S49
need to be, such as the program. the paddle stops. What we have Center. justification, page numbering ...Used for letters. manuals. and
the staCk, etc. This causes all is real·time interaction with our reports. Mod-I version features upperIlower case without hardware

change!
kinds of nasty crashes. Line 50 program with a single key de- MAILING LIST Mod·1 S$ MId·1t S9ll
decreases the value of X during pression. Use the keyboard The best' Compare and be selective. Form inpul. 5-di~it seleCllon code. zip
a key depression, which pro- table to pick where you want 10 code exl.. sort any lield. multiple labels. Who else 0 lers a reporl wriler?
duces a Y value of 4, which hap· PEEK. In the case 01 the UP. INVENTORY Mod·1 S9ll M.d·1I 1149
pens to be the B key. line 60 DOWN. LEFT and RIGHT com· Fast. key random access. Reports include order info. performance

summary. E.O.Q.. and user-specified reports. Many converted their
POKEs at our new X value the mands, you may use several inventory to ours!
ASCII graphics code 149. Look· PEEK locations assigned dif· PAYROll. AIR. AlP. and GL available lor the Mod·1I DOS and CP/M.
ing at Table 3, we find 149 to be ferent variables-for instance, 1216. a casselle package 01 10 business programs lor Level II 16K
all the bits on the left side of the U = PEEK 114340). When the U systems. S59.

All programs are on-line. interactive. random access, virtuall~ bU~ free.
documentec and deliverec on disks. Mod·' programs rrwre32 TR DOS.
and credit is allowed when you upgrade to Mod·11. e challenge all
software vendors to offer low cost manuals so you can compare and

12' 13. 131 132 133 134 avoid those h~h-priced. undocumented. 'on-memory' programs.

'0 0' D< 00 '0 0' Manuals alone for Mod·1. SlD lor Mod·11. Don't let our low prices 1001
00 00 00 '0 '0 '0 you!
00 00 00 00 00 00 Mod·1I programs are extensively modiliec. guaranleed to run with 1year

13S 13S 137 138 139 140
newsleller and updates. 10'10 olllor ordering more than 1Mod·1I program.

D< 00 '0 0' D< 00 MICRO ARCHITECT. INC.. ... ..
'0 0' 0' 0' 0' D< 96 Dothan 51.. Arlington. MA 02174
00 00 00 00 00 00

141 142 143 144 14S 14S

'"' 0' D< 00 '0 0'
D< D< D< 00 00 00 lAS·80· - CONDENSE00 00 00 '0 '0 '0

147 14. 14. ISO lSI 152
1M UlII.tl II BASIC"" 00 '0 0' D< 00

00 '0 '0 '0 '0 0'

~
C••prusl" Utllltil. •'0 '0 '0 '0 '0 '0

153 1S4 ISS ISS 157 ISS •• hili.. 1.3 In AnU.... ..
'"' 0' D< 00 '0 0'
0' 0' 0' D< D< "'0 '0 '0 '0 '0 '0 • Wrile BASIC programs using single stal.m.nt linea lor ....

01 maintenance.
159 160 lSI IS' lS3 "I • Writ. BASIC programa with unlimit.d r.mark. and comm.nts

"" 00 '0 0' "" 00 to improve program r.adability and documentation..

"" 00 00 00 00 '0 - "'ND SnLL GET -
'0 0' 0' 0' 0' 0' OPTI"U" USE OF ..E"ORY - F"'STER PROGR.....

16S ISS lS7 IS' 169 ". EXECUTION

'"' 0' "" 00 '0 0' • Compr..... programs up to 7Qtlb 01 original size
'0 '0 '0 0' 0' 0' • Improve....ecution tim. by as much as 30%
ox ox 0' 0' 0' 0' • Cr.at•• multiple·.t.tem.nt program lines

171 172 173 171 l7S '"
• Blank compre••ion
• Remark .nd comment del.tion

"" 00 xo 0' "" 00 • Renumbers GOTO. GOSUB. THEN. ELSE. and RESUME
ox D< "" D< "" 00 Illtementl which reference deleted line numbers
ox ox 0' 0' 0' " • PLUS THESE NEW USER REOUESTED OPTIONS:
177 ". ". lBO 181 182 . Retention 01 low numbered remerk stalements

'0 ox D< 00 '0 0'
. Checkpoint I Reltert Fecilities

00 00 00 '0 '0 '0 - Phase 1 work file
D< D< "" D< D< xx

183 184 lBS 186 187 188 ••MI I 121.95 ...11 II 124.95
"" 00 '0 ox "" 00 (Diskelle) (Diskelle)
'"' ox 0' ox 0' """" "" D< xx D< " IITERIlATlOIAL SOFTWARE ASSOCIATES
lB' 1.0 1'1

1'.0. III 14105'0 ox D< .".187
D< "" xx 0••. ••. 68124D< D< xx

Table 3. Graphics chart. Tlndy COI'porlllon"
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Listing 1.

10 CLS
20 X=15808
30 Y=PEEK(l433?)
40 IF Y=2 THEN POKE X,128 : X=X"'64 :

IF X> 16320 THEN X=16320
50 IF Y=4 THEN POKE X,I28 : X=X-64

IF X < 15360 Til EN X=15360
60 POKE X,149
70 GOTO 30
80 REM "A" FOR UP AND "B" FOR DOWN

key Is depressed on the key·
board, your variable U returns a
decImal 32. When the U Is not
depressed, you have a zero re
turned to your variable.

In the case of an actual video
display, use Table 2 to lind the
screen location and Table 3 to
find your particular graphics
character. Also-hadn't men·
tioned It before-you can POKE
any character. number. symbol
or control code that you may
desire by referring to the ap·
propriate chart in your user's
manual.

N_Thoughtl

Now that we have all that ac·
complished, you can start writ
ing your ultimate game pro-

gram, either a video game as
above or the ever-popular
lander-type program. Use the
above Idea to enler fuel and
direction during real time. The
trouble with a lot of present
lander games is that the pro
gram stops and allows you to

think. With real-time entries you
become a busy pilot. It will also
be almost Impossible to come
up with a set routine to land your
lander. How about running a dot
through a maze? You could have
an Incrementing counter in your
control loop that gives a relative

time readout upon negotiating
the maze.

I put this article together to
demonstrate a function that I
find convenIent. If you find it In
teresting, then I have accom
plished my goal. If you have also
picked up some general PEEK,
POKE and graphics information,
then I have doubly succeeded.

Conclusions

Just remember to put your
PEEK statement in a loop where
it will be strobed. You can
branch out when your statement
is Qualified and then return.
When POKElng the video sec
tion. always put in an upper and
lower POKE limit to keep from
crashing through.•

COVER YOUR INVESTMENT

•I
T

c
•I
•I
•
C
o

MAXELL®
OR SCOTCW BRAND DISKS D

•Some computerisls pay less bU1 may not gel T

•••s~u?g•• r~'.0: I.B':' 'I 'IP~r~v~. d:S~5~ •• •

I
o

CUSTOM ",,,
• ELECTRONICS INC.,
T 238 EXCHANGE STREET
• CHICOPEE, MASS. 01013
~ EST.1960 1-413-592·4761

HOURS: TUH. 10 SIt. - 9 10 5

•••,
I

T 8" SINGLE SIDE· DOUBLE DENSITY •
• Bo> of 10 FOR $50.00 I

I 8" DOUBLE SIDE. DOUBLE DENSITY •
Bo> of 10 FOR $65.00 :

5'1." MINI - Bo> 0110 FOR $40.00 •........ !IE'
I ~ DY.AII' DI.K.·~ .
• 5'J. .. Mini· Bo_ 01 5 tOf $25.00 mIIIII·. .. .. . .. ... ~
A COD $1.00 Additional - Speclly 18···
• Soil Of Hlrd 5e<:torIIS·'·SoIl Of Hlrd $eclorl
o

•
• w............ " DvM.......
'l~'.Doo<ot_e-.

_i.l ... • ElKltlll·.... Ill«l

,.. ?-::.~,

~_ -•.
..... 11 ......
a-- u .....

DUUIllOClU.UIIll'lUD

-.:.:- .....
::: ;,.:-' ':

• QoIn_.... '"' y .... '

""""--"".~- ~~.

EDUCATIONAL
SOFTWARE

TRS-SO"

MATH

IIOLOGY

HISTOIlY

ACCOUNTING

IUSlNlS5 lD.

MAILING LA.lLS

lUMlNTAaY

5C11NQ

GlOGIlAPHY

lCONOMICS

JOUIGN LANG.

GAMlS

Prosr..."" .rOtlpeCllnto polck••n of
4 to 7 prosr... prke4 At S .4,95 per....cu.. ..,.1_. 1IlIp... ""d """.
eIIl"l. Ay.llAble on disk or t.ape,

Wrtte for C.t.AoaI .... 11
MlCIO LlAININGWAIl, lOX 1 I l4,

iN. MANKATO MN 56001, 507·615·1101
"TAS'IO I, • r~ll.'.cI 't.cMrriarll 01 TANDY COAP:'

,,; 22S

.. lll__ a-Oo".e-.__

[r,1 ." r[j~H'lIII" di.if,iF';1S
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PACKAGE FOUR INCLUDES; LIFE 
This Z·80 mlcnlne I.ngu.ge p.og••m uses
lull ",rapl1lu! 0".. 100 ",ener.tlons 0"
minute mlk' It t,uly ,nlmateal You m.ke
you. stir tin", p.ttern, the computer aoes
the reUl P,ogram can De stollPed and
changllS made I Walch II g.ow! * SPACE
LANOE:R - Tnl~ lult graphlu slmul.. to.
Illis you piCk wh.t pl,net, ,ueroid 0.
moon YOU wish to land ont Has 3 sklU
Ie ....ls thai make" lun lor e"e.yone. *
GR£ED II - Mulli-Ievel 91me Is lun .nd
challenllingt Beat Ihe COmelul', 1\ Ih,~ dice
9.Jme using you. knowleage of O(lOs ..na
luCkl Comput.. keep; ttlCk 01 his
winnings 'Ina youn. QuiCk Int acl1on.
This ",.",. Is not easy! * THE "HARAOH
- RUle In' ,nclenl city 01 Ale~.narlat

BUll at sell I,na. Keep lIour lleOllle from
reVOlting! StOll the .amll''llng 'Its. Re·
Quires a t.ue POlitiC. I PelSOn.llly 10
!)flcome gooOI • ROBOT HUNTER - A
group 01 ..n,,,,.de 'obots haye escaped .no
... spotted In an 010 'lhosl town on MalS!
Your 100 IS "Rooot Hunter" is to dest,oy
Ihe pi•• te mlchl""s Delore tMy kitl any
more settlersl Excilingt Chanengin",! Full
gr.phlcs!

PACKAGE THREE INCLUDES: POE.
TRY - This program lets you choose Ine
subjeCI as _II IS Ihe mood of the poem
you want. Vou glye TRS·80 certain nOUI""
0' h.me~, tnen Ihe mood, and it doe~ the
reI'! It hll a lOOO·wora • YOCabul.,y of
nouns, ... ros, .aieclives Ina .a..... DS! ...
ELECTRIC ARTIST - Manual: ar,w,
erase, mo... as well u, Auto: arlw, e,.se
and mo"e. uses g,.phks Dits not bytes.
Solves drlwlng on t.De or alsk! ... GALAC·
TIC BATTLE - The Swineus enemy n....
long "nge phl"rs OUI cannOI I.avel II
W"'P sPeed! Vou "In, OUt only h.ve snarl
range phlte.S! C.n YOU DliUk.;eg Ihe
enemy Wilhoul geltlng aeuroyed! FUll
grapnlcs - ,..I timet. WORD MANIA
C.n YOU guess the computer', wo.a~ using
you' hum.n Intuitive .na 109lcal .bllltlU1
Vou'li neeo 10, 10 De.t tne compute.! ...
AIR COMMANQ - Bittle the Kamlkazl
Oilats. Requires ~::llit second timing. This is
IF AST aCllon ..c..oe game.

PACKAGE TWO INCL.UDES: CHECK.
ERS Z.l - Fin.IlYI A checkers D.og.am
tl1al will challenge ev..yonel €~pe'l II

_II II .mateu.! uses J.ply l.ee searcn 10
IIna best ponlOle move. PICks ,.naomly
l)elween equal moves to anure 'I'0U of
neve. haying iaenlleal \HImes. * "OKER
I"ACE - The comput'. uses PSYCnology as
_II as lOgic 10 tfY .no Deal you at poker.
ca.ds are dlsplay,d using TRS·80's fUll
grapniu. Compul.. .,ises, C<lllS. ano
somellmes eyen lolds! Great p.loClke lor
your Salu.Oay nlghl pok.. malch! IPlaY~ S
cafO oraw).'" PSYCHIC - Tell Ihe
comput.. a little a\)Oy1 you.self Ind nto'll
Predict Inll'lgs a\)Oyt you, you won't
lJellevet A feal mind Dender! Great
amusemenl lor parI Ie..... TANGLE MAN.
IA - T.'I' .na lo.ce YOUf opponent InlO In
ImmoOIt, PO'llllon. BUI wllCI1 oul, Iney're
oolng the same to you I ThiS graphics g.me
Is fO' 2 people ana has l)een useo to end
Slupld •• guments. (And occasionally sllfts
Ihemn ... WORD SCRAMBLE ~ Tnls
game Is 1o. Iwo or mo.. people. One
person Inpuls a wo,a to Ihe computer
while lhe others look ,way. Tne compute,
.cramo"s the wo.a, lhen keeps lrack 01
w.ong guesses_

SOFTWARE~TRS·80-S0FTWARE
II•

PACKAGE ONE INCLUDES: GRAPHIC·
TAIEK "2000" - Tnls lUll 9"Qnl~i. ,e,1
time glme Is lUll or tnt, exciting lello"1
EltPlodlnll photon lo,peCloes Ind pnilSllrS

:~~ ~nn'l:~~:r~1,:g~C'::~llt~C:~:I~r,~~~~:~:
nUlo", 1$ _II IS to IlIo;d ktln90n
torpedoesl Hn snlelds, giliCtiC memo.y
",dout, d.mlge repo,u, lon9 'Ing,e

:"":~~~'. ~~C~,.'~:t 3pl~'Vv:,I:! 1~'I~Jlns'Wj~
WORG - Time: 3099. PIleI: E,l'th', 501••
Syuem MISsion: As gene••1 of E.,ln',
fOfceS, your iob is 10 SloP ttle Wa.,
Inl/ulon Ina destroy 1M" QuIPOi" Of!
Mil", Venus, ~Iurn. N'~>lun•• IU:l ElfIn',
Fo'ce,: And'o;ch - Sp.ce Fignlt" 
Lu:e. Cilnnon - NeuUlno Btnte,s! WOfll
Fo,eu, Robah - Slluce., - 0'$1"119'110"
- ,,"Pion Otlst<oyer'l MultI level \I.mfI ~ts
vou Ielv.nce to • mo•• comollc.ted !I.me
n yOl.J gel oene.t * STAR WARS -

~u,~~~;eroro~~e~o~~:t~I~~i~'r !ae~~OI~ t~6~~
oomo, Illen escape via tile only '~It. Thl~

~'P~nl1~a~UI~r:a~I~~~E! Ml't..~~eE;.orc.!.
snoot 'I enemy snip~ witn you, mlniles.
If Iney elect In a PlfloCnute, capture them
- 0< 1I you're cruel, desl'Dy Ihemt FUll
g.aDniu, real lime game! * SAUCERS
This lau IoCtiOf'1 9"a"nlc. 91me has a lIme
I;milt Can you be tnto commarlller to win
the aiUlngulwed c.on! Requires ~Dtlt

ilJKOf'1d timing to wint Walch oull

HARDWARE- TRS-80 - HARDWARE

MICRO MICRO
SPEED BEEP

ONLY $12.15

ONLY $12.95

PACKAGE SIX INCLUDES: 20 HOMIE
f'INANCIAL PROGRAMS - Figures 1m·
ortllltlon, .nnultles, d<lsCflptlon ,.tes,
Interest lables, "mea Interest on Slvlngs
ano mUCh, much mo... These j)r09raml
will get usea tlaln and .g.ln. A must la'
the conscientious, Intllllon minaed per·
~.

ONLY $12.85

PACKAGE SEVEN INCL.UDES: BACK·
GAMMON 5.0 - 2 <Jill,renl ~kUI le"el~

make thiS glme • challenge to ."•••0Il o.
lovlnced pl,yefS FAST US secona avg)
Look~ for blst poulOle mo.... to blat you!
FANTASTIC GRAPHICS. PlaYs ooubles
'fld uses Int'rnaIIOn.1 rullS • SI"£IED

~~a~I~:;o ;h.c:;,ci~~~m~?~~en~1~'~1
m'ledal. Greal 1o. teen.ge" ,nd ,dulU to
Imo'o.......aln9 skills • PT 101 - Drop
deplh Ch"ges on moylng subs. Lowe.
deplhs get hl9"" points in thiS list action
guphlcs 9Im,.• VAHTZIEf: - PlIY V.ht·
lI. wllh Ihl ..:omputer. This oooul.r game
Is 'ven more lun and chlllenglng ag.lnst a
TRS·80! • WALL STRIEET - can you
tum your 550.000 into a mHllon dOll"d
ThaI's the oDJect of this g.UI 'l.me
Simulates an ,ctu•• slaCk market!

MICRO·BEEP make games more
fun as well as provide useful sound
outpul for professional applica
tions!

Works with Any Model I TRS·80

ONLY $9.95 complete

EASILY CONTROLLED FROM
BASIC:

OUT 255,4 = on
OUT 255,0· off

Simple hook up: Just plug cassette
remote iack into unit.

ONLY $12.95ONLY $12.85

Upgrade your "slow" TRS.aO to a
SUPER FAST MACHINE!! (2.66
MHZ) over 50% FASTER! Some of
the features:

Auto turn-olf during cassette or
disk access. (This means NO lost
programs EYERI) ITurns back on
automalically tooll MANUAL can·
trol. (Unit may be turned on or off
at any time. Yes even during
program executionll Keyboard
indicator light "blinks" when mi
crO-sPeed is on. Stops blinking
when off! Don't wait for SARGON
II or any other program!!! Comes
wilh easy 10 fOllOW instructions.
(Some soldering required.) OR take
to your local computer store or
TY·Appliance Center for quick
installation. (5·10 minutes!!) Works
with any mOdel, TRS-BO.

ONLY $24.95 complele

ONLY $12.95

PACKAGE FIVE INCLUDES: SUPER
HOR5ERAC£ ~ Makl your Dels Juu like
I! Ihe rIal ,..cetraCk! 8 no.ses race In this
spe<:l,cular gnphlc dlsplalll UP to 9
people c.n play! uses real oad~ but has
tn,t element 01 ChlnCI 'I'OU see in rell Iller
Keep~ If.ck of eVlryone'~ winnings Ind
lo~ses. This Is one 01 the lew computer
slmul'lIon~ thlt cln .clually get a .oom 01
DeOOIe chee,lng! * MAZIE MOUSE - The
mouse wlln • mlnat Tnl computer
genefllU random mIllS of whatever slle
you ~peclt)', tnen seltCheS 10' a way out!
The secona II"", nl'll alWllfS go IlSlesl
.outll A t,ue alspll)' of .. Iifklll intelll·
gencel Fun guPhics, mazes & mouses! •
AMOEBA KILLER - You comm.nd a
one man SUbrThllfine Ihat hIS been
~nrunken to Ihe sile 01 o.clerla In tnls
exciling gflPhic .a....nlurel Injected Into
tne Pfesloent's Dloodstream. you. mlUlon
is to ant'Olf the dua''I' .moeb. Infection
rlv.glng hl~ DDd:.'1 * LOGIC - Thl~

Popul" g.me Is based on Mlstermlna but
ullllle~ tlcllcs t".t mike It more exciting
Ind Ch,UengJng - has 2 le"ett 01 pl.y to
make 11 fun lor e"eryone .... SUBMARIN.
ER - Shoot torPedoel al Ihe enemy shiPs
to gel 1l01nlS. Fasl ,ellon gflllhks, "<:Iae
tyPe ga"" IS exclling and fun lor
evlrYDody!

ONLY $12.95

Exceptional Products through Research &. Imagination

Send Check, Money Order or Bank Card No. orders to:

Same Day Shipment on Bank Cards.
Money Orders & C.O.D.

All Tape Programs Require a Minimum of 16K Level 2
Packages Available on Diskette (32K System) 54.25 Extra

3 or More Packages Get 10% Discount
Dealer Inquiries Invited

TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORP,

SIMUTEK
P.O. Box 35298
Tucson. AZ 85740

Please Add 2.50
Per Order For

Postage &. Handling

Master
Charge

24 HOUR (7 days) HOTLINE
(602) 882·3948

IC.O.D. $3 extral
Visa
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UTILITY

If you don't know your FF from
your 00 then try this program for size

Hex Display

111.....,"
UI M:M.C-i.M.i:.-.a
121 FlJIl"lT018 lfQ)MU<liO:B)~<2WlB~lNIR.B. Ir8>J1jtUl<~IMTI\,8,

U8 1f1}~~INTR;8;' ",0«1(6),1. ~1:"'.1.1lXT
1~ RJ:!q,Tl)6:ltU=QfK(H):tQt=Oti("o(} 1FB>9f'f(:i<16Cf$)2Sf'03<J2Ill8)~INt·",
1tl.';IQS;' ·,I)•. lfI>41FKe<4ftIIfl·", 1t1J.K2 '.OJ
161 If8)~<192PI!:IMT' " It1lJ 112I;' " D,' " O«$(D).
171 Co('l:~l.1£XT

181~ c.1.I•••••1:~1I)
138 1Aa.'."2'flIIIKlSa'F'm.l:3ioI
211 1At1'."5'IfCIH2ta'F'OO5l.IlJ68
211 IFlI1 ·'·fNll0a·f"iXJSlM3QI
22'. oot1 ,.fICl!o0z 'F'OOTD24I
23l!I1lIT012I
248 tM68:E"1 1t=o48:1:=178 J~
ZiI IFO>191OOSlI3Qt:001029ll
2Q FClU'lT01I"It1IaOf!t(J) .I0-Oti<H) J'lI:un- '. Htt.IQS,· '. I),' " Q«l(1» •
.D-()tl It-H+1J(Xl'
271 fall.1T06:It1~(J) :1C2taOti(~) .PlINt' •,lt1l. 112J." " K.' •,(tbm,
[-Ett -:"'1.I£X1'
288 J.Jol.IMHIL ~.[.l.kot:tU

2rl ooTQ25I
291 FeRl-,T01I ,1t1~( J) ,H2$aOI!I<H) .Pf:INt' " ItU; 10.' ',0, l)o()tl.H-K+l.1€Xl
3M F<al.lTf)6'!41II11()tiW.~W£) -PJlIMT' " Itu. K2t•• 'J t. 'E=Etl.Kottt:IEXT
111 J.J+l:Motf-l':~.E.l.Ko('l'

32t 1fM1Ja'S'ltI'lH2t='F'lDSlIl368
138 IFItU·"t~·F·CJ:l9..IlA

148 1Flt1....·F·lIlIKlfa·F·OOTQJ8I
l'5Il 00111298
361 PltIIfT:PI!!NTlIII<2t)'WlIT fca 1OlE':flRI I 1T01Ill8.J£XT
171 Q.5:PftINT' ','101',' ','D'," " "ASCII'! Tf!8(l1)'M", " ", "0',' " 'RStIl",
TfI8<n>"1o!'," ") '0';' ", '1lSC1I', TfI8(~')'M';" "
'0';' '. 'RStII' :JE:Tl,IN
• PRllfTTfI8<2tl'OO (J DI5F'U1Y"DI\

H , ASC" H , ASC" H , ASC" H • ASC"
1 1 2 2 J J • •, , , , , 7 , 8, , .. " OJ U IE ".. 1l " " " is " 1£U 17 " " 1l " " 2t
" 21 1£ 22 17 2J " "" " "' " " 27 1C28
IJ) " 1E J8 If 11 28 12
21 11 22 ,. ""

, " "
" J7 " J8

,
27 " 28 ..

'" " "''' " " " ..'" ., " .. 2f ., /
WIlT FCI: ..

H .. 1&" H , ASC" H • ASC" H , 1&"
J8 .. , 11 ., 1 12 " 2 J3 51 J,. " • " "

, " ,. , 17 "
,

J8 "
,

" "
,

" " J8 "Jl "
( lJ) " Jl " ) If " 7.... ,

" "
,

" " 8 " " c.. " ,
" "

, .. " f ., 7t G
.. n H .. " I .. ,. ] .. " ,
" " l .. n , " "

, .. "
,

" " P 51 " ,
" 82 • " OJ S,. .. 1 " " u " "

, " " ,
" "

,
" "

, .. " 2 " " I

" " \ " " I "
,. y "
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Dr. H. J. Campbell
Institute of Psychiatry
De Crespigny Park
London SE5 BAF

The speed of many micro
applications could be im

proved by rapid and accurate
hexadecimal conversions of
decimals 0-255.

Assembly language program
ming is tedious without this fa
cility and modifying byte data in
main memory or disk sectors
can be highly dangerous.

Although converting numbers
In this range with a pencil and
paper is not difficult when done
as an exercise. it Is a source of
distraction and prone to error
when carried out while program
ming or doing surgery on data
registers. Yet there appears to
be no software available specifi
cally designed for this purpose.

Display ASCII as Well

The program Hexadecimal
Display, written here in Level 11
BASIC, displays not only hex
conversions but also the ASCII
characters and the TAS-80
graphics characters. The latter,
of course, appear only as peri
ods in the printed AUN.

Hexadeclmals composed on
ly of numbers can be displayed
by using the simple variables A
and B. Since variables con
sisting of a combination of let
ters and numbers cannot be as·

signed or called directly. it is
necessary to introduce two
modifications to the simple A-B
scheme.

Firstly. the calls for all num
ber hexadecimals must be made
to leapfrog over the alphanu
meric ones. This is done with the
Boolean logic of line '20. having
initialized the variables in line
110.

Secondly, to call the alphanu
meric hexadecimals the vari
ables are first assigned to
strings and these are then
equated with appropriate CHR$
functions. This can be seen in
lines 50, 260. 270, 290 and 300.

The logic In line '50 ensures
correct spacing in the display.
Here. as In all the PRINT lines,
meticulous care must be taken
with punctuation. Throughout,
CHA$(H) provides the hexadeci
mal number byte and CHA$(64
+ C) or CHR$(64 + E) estab·
Ii shes the appropriate leiter
byte.

Calling the ASCII and graph
ics characters cannot be done
as a continuous series because
many of them are control codes,
which execute following a
PAINT statement. For example,
a simple request such as

FOA I '" 0 TO 255:PRINT CHAS(II:NEXT

will founder in several places.
The worst. perhaps, Is when
CHR$(23) 15 reached. This im·
mediately converts all subse
quent display to 32-character
format.

Higher codes witl do other un

acceptable things such as clear
ing the screen and compressing
in tabular fashion. Still. this
problem is easily overcome by



,1'_.1 GOLD PLATED
CONTACTS

28 GAGE, 34 CONDUCTOR
STRANO 0 COMPUTER GRACE

FLAT RIBBON CABLE

FULLIIHCH
COMPLETE ASseMBLY
THROUGHlY TESTED

569 NORTH MOUNTAIN AVE. - SUITE 8
UPlAND. CALIFORNIA 91786 U.S.A.

.0. ..."
0 •• + IJG COMPUTER SERVICES

•••

2 PIECE HIGH IMPACT
MOLDED PLASTIC

JU!iT

GOLD PlATED
CONTACTS

$16.95
""H

pus I..OCAL TAXES
Smf>PL\'"G. HA.\'"OUXG

EASY TO INSTALl.<a.-.e IlllriM <t._r. _ c."'"
,.~ co_ DONE I

·ve Extender Cables
FITS ALL MINI-DISK DRIVES

VISTA. MICROPOUS • MTI • PERTEC
SHUGART· PERCOM • AND OTHERS

Mrt .1_ "' "'Mel to 1"'lrfKC the I\IS ModI! ~"'•••\11 pan to •
,tlonClllfd C""_oc:. c" con...c:tor ...",.~.. ,......... fOf •
-..e." P""'" c-...

GET ONE FOR EACH DRIVE

END THE HASSLE I

•~-;~~:C:::=HC~~~ FROM

•:UC:II::::~~~~=~HO
•~~:~':.~:AOt=£F~~:EO::~:"

• ~~~~':.A~::=H~~~~STC::U.

• ~~H~~~~~~DRW£

• ~·~~·\T:;:~~~€~"rT·

---ORDER NOW (1) 800-345-8102---+-------------------------------------

V RDATA'S TRS-80™
SWEEPSTAKES

DISK DRIVES $350.00
OVER '149.00 LESS THAN RADIO SHACK

FullV compatible with Radto Shack's operating system
TRSOOS'" and drives. Just plug in .nd runl

• One. two. three or four drive configurations. 102k to
408k byl••.
• All systems include I patch progr8m to upgrade your
TRSOOSTIll to 40 tracks.
• Cases are furnished in gray to match your system.

UP TO 30% 0FFAND
IMMEDIATE DELIVERY

TRS 80 $3626 00 Celebrllllng v. R. DATA', 8th Annlve,...ry

1M • OVER $1700.00 In PRIZES

MODEL II 64K FULL~~~:~~~TEED GRAND PRIZE - 16K L11 TRS-80
---ORDER NOW (11800-345-8102 --~TWOSECOND PRIZES. DISK DRIVES

FOUR THIRD PRIZES· S50." Gift c.rtillcot••

SWEEPSTAKES RULES
1. ALL ENTRIES MUST BE SUBMITIED ON ORIGINAL

ENTRY BLANK.
2. ONE ENTRY PER PERSON.
3. WINNERS SELECTED BY RANDOM DRAWING.

NOTIFIED BY MAIl.
4. ENTRIES MUST BE RECEIVED BY 10/31/80.
5. VOID WHERE PROHIBITED BY LAW. NO

PURCHASE NECESSARY. .

V R DATA CORPORATION
777 HENDERSON BOULEVARD Noli ... "

FOLCROFT INDUSTRIAL PARK
FOLCROFT, PA. 19032 (215) 461-5300

--
LIST lUI
I'fllCf ~_00 __

SEND FOR CATALOG 0

INTENDED USE

MAIL NOW TO ENTER V. R. DATA·S SWEEPSTAKES

NAM~~~~~~~~~~~~~~~~~~~
ADDRESS
CITY STATE ZIP
TELEPHONE OCCUPATION
COMPUTER EOUIPMENT OWNED

----------------------------------------

.....-0 ••

.....-om
. *'"• UTft.~DOT_~._
.-c~__T_J'.Oll __•

llST ...

"". -~ •• LP&'..,.fIII _00 .... lot
,.... •• LnlIL .,,..fbI M'tOO ..,..,.,.... ••~ ••,..fbI _00 ,,..__10.-.. uti • .,. ..

~_ ""00 "M.•
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IIlIT flll IUE

","T nit IOlE

It 0 ASCII
n '4)
F1 247

"'""'"

It D RSCII
0"",,'"
"'213
all1
0)211

" '""219
1If22J
0221
E7m
11m

" '"

It D ASCII
9J 147

" '"" 1"
'If '"

"'"" '".. 171

,. '"
81 11.

"181
"117

IF '"

It D ASCII

"""103
.. 117
gw
7lW
17'"
11m
"127
8l 111

"1l5

"'"SF 14)

It D flStll

"'""'""',.,
"''''02'"
" '1<
DO ".lIE'"
"228,,'".. '"
E£lJll

It D ASCII

" '"""... ".
9E l~

"''''.. ",
M 111
lIE 17~

" ,'"
"lJ2....... '"

It D RSCII It D Hit
Fl 241 F2 242
F'52~ F62*
"~, ffl~
FD 251 FI 254

OG CF OI5F\Jtt'

Program Listing

It D AStIl It D fItStll
61 91 G2 98
&S 111 " 1.rl
" 115 fiR lib
lilU6 fiEU.
l1W 72U~

nU7 76U8
7! 121 7fI 122
1D lZI i"E 12'
11 12! 12 131
85 ill Ql; lJA
M 131 IR 138
III 141 BE 142

H D RSCII

" I"9S 14'

"'".. '".. 1£1

"'""''''10m
81111
80181.. ,.,.. ,.,

It D RStIl
"m"',.,
"'"'"'"",.,
05'"

" '""''''U22:I

"'""'"!Om

H D IISCII

",..
"'"",..
Fe'"

It D 1&.11
"'101

"'""''''0:'"

"'""'""'""'""12'

"'",,'",,'"

HOEll

"".. 111
<alto
0:111
1IW
"U£

"''''
" '""'""112
"ll&

" ".
It D ASCli

" "... '"
" '"~ l~~............ ""1<112
" llli
..111

" ...
" '"

""",.

between each page. Interim
pages carry Ihe message WAIT
FOR MORE and Ihe laSI page
contains the Information END
OF DISPLAY. These break
points cannot. of course. occur
within FORNEXT loops. so lines
19o.210 and~ call Ihe
delay subroutine in line 360
(which may be user-modified to
aller the lenglh of lhe delay perl·
od).

When FFH Is reached, line
340 sends the pointer to the final
message and END of the pro
gram In line 380.

Headings for the columns are
provided by the subroutine In
line 370, which is' called at the
beginning (line 100) and which
follOWS the various GOSUB. to
line 360.

The program responds to
BREAK at any time and the RUN
may be printed In whole or in
part by using the JKL screen
printer of NEWOOS +. In the
absence of this facility or if hard
copy Is desired. obviously the
PRINT statements should be

changed to LPRINTS.

Deliberate compression of
the program by avoiding spaces
and REMs produces a memory
requirement of only 1.1K. Thus
the program can usually be

SAVEd on most disks where
surgery Is to be carried out, pro
viding an in situ source of hexa
decimals which, unlike print
outs. cannot become buried
under other papers.•

incorporating leapfrogging log·
lc lnlo Ihe lines Ihat display lhe
CHRS equivalent of the decimal
variable, viz. lines 130, 160,250,

260 and 270.

H...declmal C.legories

This set of hexadeclmals
comprlses several groups that
fall into two categories. One
category is the groups in which
the first byte runs from A to F;
the other category has the num
bers 0-9 as the first byte. Each
of these categories requires a
dlstincl FORNEXT loop, 1 to 6
and 1 to 10 respectively (see
lines 150, 270, 300 for the first
category; 120, 260, 290 for the
second category).

The values of the variables
within each loop are changed by
the accumulator assignments in
lines 140, 170,260,270,290 and
JOO.

Since each FORN EXT loop
assigns its own set of values to
the variables, these must be re
set correctly for the looping that
follows the GOTO statements In
lines 230 and 250. Resetting Is
done In lines 180, 280 and 310.

When the first hexadecimal
byte is a letter (decimal 160) and
when both bytes are letters (dec
imal 170) variable values must
be reassigned. line 240 accom
plishes this. The pointer is sent
here when 9FH Is reached (line
220).

As listed, the program scrolls
page-size displays with pauses

£<ado 55.95-_1... 5 '0.00

°uo';'"};s

.-271

To«- ""'" 10~ IN I'l"ICld "'!lOt1 ondlif"Cll rou'"__ laodln9 _. Ie aha IMI rou~ wld\ _ ....

1_~e1C.laontywfoaI pari d INJIIr09'OI"rou_1n.
. e- wltI'I irlMn.onlaft. ~rol"""'" ond oc adapIOI

·029-'0'·

•• ~ COMPUTEk TECHNOlOGY··
P.O.80x t2"6. Covino CA 9t 722

Phon. (2'3) 332·2216 .. 966-9&6&

••••• SE(UkITY (ONTkOl (ENTEk •••••
You (0/'\ (Otll~ IlgIw w"-' row'.. 1»1 01 ....... Ol'ondon>

11rne-i. T...." ..Ideo 01 '-dln9~f. 0flPI1otw.•• Nil.
loud lIIIcNm o.vIc. _ IK'd oft 01 11'_1 IWrwL ..._ II'O'IIM

0Ih'0",c:..• e- with CI'Iogtam. ~,ol 1I'IIlIdo.H. and OC
~OI • .( nt.Xl ,.

•••••• &O-D£EP •••••

••• AUTOMAftC TELEPttOHE OIAlEk •••
You con dkIll.......... OUt_kollr)OO 01 ....... «,0_11'

rou 101901I~~. If rou~ pOll d II.

rou con fW:t f'-~ ItwOU9l'l-a.~
e-w'II'IP'09'_CICIf'IlIrol~andocodoplOl

·(nt.sew

-Visa and Mastercharge acceprro-

TRS-80-GJEVEL II
and Disk GPrograms

MUlnPU IlCoUSWOllll.O-A dl~ \),owe! PMk",se or

(twi~PfOS'olm~ rl'l,u poor1"mll\ ~l.~lm",lon u~I",S

,nou'lolMb 01 ob~,v",lon,. UW. 'fM'clllflt If,,,n:-fOl'moll_

"0I'l~ (w.lle I"em In IlASKdv,lnse-e·C:Ullon). )II.y pIOI'.
1000m.llled 101' 'oC'ee" 01' prlnle, ...U le"IUU·' or Mull!·

1". R.s.e".on I 0 Us 00
llYll ....~AM'
Mul,lpl. R.s.e"IOl'l I 0 SlQ QS
1I....., r.og'oAmm,ng SlQ QS

1).1 r.oy",mmlflg SlQ QS

h","1opOf1""lon Algorllhm Sl9 QS

Hit'UI'i~lic: LI,", &.1I.voc:i"'g SlQ QS

SloAl r",,"-PM'd'um. mode _"n I"'VS. Iw.monic:.
Seomt',.t<). voA,,,,,,nu'. l'I,wOS'.un~ T.'-t\ IT.)IIl.l.1 one

v..,l"ble .eg.euoon. one ",net 1"'-0-"'-", ANiOVA '9 QS

DiItPfflttwl ~',o.u-()fN'11'>Od~ 'l9 QS

Q.wv'"S S."lllolIU 'I" 9S
lOWUlCAJI"-lnclude~e.c: .. llent doc:umC'ftI"lion

• "II pow"(fIOfl'lirlS elw 10 bu,l. ,~ibfe ..... ,1'1 lloK

nkr"",il 'I.QS
............. 1\
IC_"'~"'.

...........U_ .....

Mercer Sysce.s 11K.
87 kooter Lane

Kkk..",-, N.T. 11101

DUCATIONAL SOFTWA
LfteIIl-Mln 4K
for ages 4-7-teaches
alphabet recognition:
Reinforcement-a "happy"
face
for Grades 1-)-A random
series of one-digit addition
problems (I.e. 4+5=9)
Reinforcement-rush the
puck through the goal

51..... to __No depr-. tloe (NUl
key
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L[1I:1PUTEA
PIRATES
iJ~T~

&THIEVE
~AE HEAE•••

ADVANCED BUSINESS
SOFTWARE FOR THE TRS-SO

I......_w. f., .... II AIM)
• fOAECASTIIG ·IIIK IUlUIS • u.s. MACAO MOOH
II you',. .. ,ious .boul improving rour bUlinli.

wilh I compul.r, ~y 001 UI. ,h. b.lt bUll"," pllOning lohwlfl
IVliI,bl.? Or Olvid M. Chlr.b hll madllh. mOil powerful ud
succllsfut business Inllytical I.chn,qu.s IV' liable 10 micro
computer us.rs.

All progflms hsl.d below III In BaSIC. 101 32K 101 mont dIsk
b.sed TRS·SO svslems.

IUSIIUS PlAlIIIG PACUGE I.. fOR!·
CAsn.G An int• ..-II.d sel of for'CUllng plogr.ms

10 hind" I variety 01 bus"'tsl 10r'Clsli~ nltds
from Trend AMlpis 10 Adv.nced Multiple Regres
sion (100 PQ. Uur M.nu.l) 199.

IIVESTMEIT "15K AlALYSIS Th. mtjol ingr.d·
i.nl in .ny inUllmenl il uncllllinl~. This
progrlm Iccounts lor COil ch.nges. shifling
rev.nu. Itrums and inler'" rtll t1uctullionl.
Naw you can mlnag. ri.. (35 pt. Usar Manual)
'99.

U.S. SIMULATIO. MODEL Knowing where Ihe
.conomy is DOing Ind how il '..cts 10 gov.rnm.nt
fisul end mon.t.ry actions etn live you I 101 of
mon.y. This is • uSlr on.nl.d .conomlC situilion
mod.l construCI.d 10 Plo""lon.1 stlnd.rdl ISO
PQ. Usar MMU1111199.

1t0TICE TO CUSTOMEIf$:
Bu,uu DI rh, ".m,ndDus incrust in ,u,nr

OftM,S, 0/1 shippin, "spons, rim. h,s slOf/lld. W,
M' ,xp,ndin, in onI" to CD"'" Ihis situ.tIOn. But
10, thl Hz! month our sltippiRfl d,t, wiN 'VI"" on,
Wlat If'"~ ""ipl of your onJ".

To 0'" CAU IU/424-31I2. or tIW1l1 10 APPUEO ECONOMIC
ANALYSIS. 4005 loc... A.... La", Boach. CA 90107.

""

NORTHSTARSUPERBRAIIi
USE '11TH:

TRS-BO APPLE II

Don't let computer pirates: DIVINE your DATA
FILCBE your F~

PERUSE yourP~
Protect them all with CRYPTEXT, the hardware
encryption module that bricgs ultra-bigh level
security to the small computer user. Once
encrypted, your files can be stored or trans
mitted in strictest privacy. A single CRYPTEXT
unit will differentially control the medical,
legal or financial records, mailing 11sts, and
design data for an entire firm.
Breaking CRYPTEXT encrypted data 1s 11ke UD
scrambling an egg. We don't say 1ts impossible
but we have 3 oz. of fine gold w.ltiol for the
first person wbo succeeds 10 breaking our test
message.
SEC~RITY SYSTEMS FOR

Remel10008
II you've been looking fora
less expensive floppy disc
drive, but not wanting to
sacritice quality-
your search Is over!

Remel RFD 4000/8"
Floppy Disc Drive
Double the storage!
Double sided ...
Double density!!

Offers Quality and features lound In drIVeS costing
much morel. Slf1g'e or Double DenSIty. Double-SKied OI'lYe • Door
Lock INCLUDED. Wnle-Prolect INCLUOED • 180 Day Warranty
• Compatible w.h Shugart 850/851 • Low _er Operal"'" ensures
LONGER L1ff" • Model RfO 4001 offers Da'" and sectOf Soparator
AYAIlAIU OP'TlC*SlACClUOfUUOOual §_--_....""""'.. t19!1S
.., CXMnet, SI39 95 II'IteftacI ,S2 fS -o RfO <000 .bnu.I.I' !IS _ """"'. S2'J !IS 0 RfO '001. l56' !IS

You gel bolll in the Remex 10008' For only $419 95_ al whal you get
8" FIOm Drive • SinDIe or Double Density. Hard or Sort sectom'll •
Media Prolect... Feature. SinDIe Ilensily Oa'" So!>araIOf. 180 Oay
Factory Warranty
AVAlU.IlI ""*WACCESSOftI(S
ODoorLoc*.S19!1t5 Oau.DnwPower~ $9195 DInter'IKiI~ 1295o Writt--ProteeI, $19 95 O$lngllDrMPower~ 1M 9S 0 lnttrtIce~ 51295

SIRIUS iB3@1PJ~1UJ~ MPI-51/52 r~':.':"'_"_95_~:"'..':"'_':: ~":'':~J__ ,
I::~~r1,~~ ~~r::re I A SIRIUS ~~~~~N~~Sll «115)693-6563 I
yourTRS-ao· Mlnl.Orivel " ~ SY~~..s 0""" 0_- DC 0 D r:JMC D"SA OAf II
.ComIs~ .fw'Smshd'::'n:"'. .&::..-=, I NAME tARO - I
• __...... ~ -Deqo I I

~.:~ $349;; :=.~.[~'='" I AbbRlSS EiPUltfiONbAtE I
,_",,'_J M(':;.ttudl $259 95 I eitY Sill[ 21p UROtiiOtASSIGHAtijRt I

SIRIlIS.+2 (OuliHudl $419.95 ....-52 (OuIIHuGl $349,95 I AOdS7 OOl*On'l'!IotStN0cwi9~ T«nntSselrmclentudclS'SIltsW klttlQllOfCler1 I
L ·TRS.-:.....:-,_T_---'_""'--'-p L ~1~1=::".:~ ~":cv.-~ .J
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REVIEW

Six programs from four companies,
find out the bottom line as Rod Hallen sees it.

Applications Soitware

Rod Hallen
St.te o.p.rtment·Accr.
Washington, D.C. 20520

By looking at documenta·
tlon, ease of loading, dlffi·

culty of use and sullabllltY,1 will
attempt to help the potential
buyer decide whether the pro
grams discussed will be useful
to him. At the same time, please
keep In mind that your require
ments and desires may be dif·
ferent than mine and that what
appeals to me may turn you off
and vice versa.

TIle_are
Vendor: Micro Architect, 96
Dofhan Street. Arlington MA
02174
Name:WORD-l
""'-:General1'urpose word·
processing system
Documentation: Four pages
well-wrltt.n
LoadIng: OK-Level 7
Implementltlon: Requires a
pllnter to be 01 any plactlcal
yalue. Also, the TR5-80 should
be modilled lor lowercase. User
should have some BASIC pro-

grammlng background since
text Is entered Into the system
as deta statements. This Is more
dlfflcull than the method used In
most word processing systems,
but they cost at least four times
as much 8S WORD-1. Also,slnce
this Is written In BASIC rather
than machine language, It Is
Quite slow.
Suitability: This Is not for the
author or others with high
volume requirements. It Is,
however, quite suitable for the
~tter writer or for someone who
needs many copies of the same
letter with a different name and
address on each one. I like word
processors because they allow
me to correct all of my mistakes
without being committed to
paper.

Vondor: Micro Architect
Name:BANK·l
Pu_: Personal checkbook
accounting system
Document.non: One page
sufficient, mostly self~ocu

mentlng
l.Ndng: OK-Level 7
Imt:llamentlltlon: No hardware
requirements except the stan
dard cassette recorder. This pro
gram will process and store 100
checks In a 4K machine and
1110O checks If you haye 16K.
Data Is Input from the keyboard
and Includes check number,

amount and transaction code.
each check II put into one of a
numbet or categories depend·
ing upon the transaction code.
All checks can be recalled,
changed or deleted, and a sum·
mary report can be displayed at
any time. The summary breaks
expenses down Into categories
with total I for each one. All
check data Is stored on cassette
tor future use.
SuItability: A simple but effec·
t'" personal accounting system.
Should be all that most 00.
holds will need. Since it Is writ
ten In BASIC. the names of cate·
gorles can easily be changed to
suit your situation. I have al
ready entered all of last year's
checks Into Its data base.

Vendor: Micro Architect
Name: STOCK·'
Pu_: To keep track of the
value of your stock portfolio
Documentation: One page
sufficent, self«>cumentlng
looIdlng: OK-Level 7
Implementation: Program
comes loaded with sample
stocks so that the user can get
an Idea ot what to expect. For
your own stocks, you enter the
date, original price, number of
shares and current dividend.
The program then computes
your current worth by asking tor
the lateet price tor each of your

stockS. it also 'igures In the pre
sent value of your house. As in
WORD-l, all dala Is Inpul as
data statements rather than as
a response to an Input state
ment. It Is also awkward to use If
you have blocks of the same
stock that were purchased at
different times or lor different
prices. Each block must be Input
as a separate stock entry. Data
Is stored on cassette as part of
the program which is resaved
anytime that changes are made.
Suitability: The speculator will
want something more sophis
ticated than this. For the user
who buys and holds his stocks
for a reasonable period of time,
this program will compute his
net worth and gain or loss posi·
tlon. It will not analyze future
stock possibilities.

Other software available from
Micro Architect: cassette Data
Base Manager, Inventory Man
agement, Mailing list System,
Sorting Utility, Key..cces. Utili
ty, Statistics Package. Sales
Analysis and many more.

Vondor: M, M and 5 Computer
Software. 16 Marylyn Lane,
Westbury NY 11590
H.me: Statistical Package
Pu_: Designed to compute
and display mean, variance and
standard deviation, linear cor·
relation coefficient, T-test, anAl·
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220 .....6th edition, March 198Q

Card' ••p.
For ,mmechate SI'lipmenl on credIt card Ofders
call (2011 7&3·6940

HOW TO STAAT YOUR OWN SYSTEMS
HOUSE is a practical step-by·step guide lor the
EOP professional ~ small businessman wtIo
wanls to enler the micro<ompuler syllems
business.

WriUen by the founder 01 a successful systems
house, this fact·h1led 22O-p.198 manual cove...
virt~ly all aspects of starting and operating a
small systems company. 11 is abundant with
useful. real-lile ympla: conlr.:ls. proposals.
agreemenltl and a COi'Ttplete buSiness plan are
Included in full. and may be used immediate4y
by the readef.

Proven. lIe4d·lested solullOnS 10 the many
pl"oblems lacing the small sySlems house we
presented

From the contenltl:
• New GeneraUon of Syllems Houses • The
SBC Ma'ketplace • Ma-kellng Strategies •
Vertical Ma'kets & lAPs. Competetlve Posi
HonJPlansof Mapr Vendors Ma'ket
segment 5elecUon & Evalu.tlon • Selection ot
Equipment & MwlulaetUfet" • Make or Buy
Deci.ion • BecomlnQ a o.slubulor • Getting
YOUf AdvertislnQ Oollar's Worth. Your S.les
men. INhere 10 Fir\d Them • Product Pr.cing
• The setlin; Cycle. Handling the 12 MOSI
Frequenl Objeclions RAlMd by PrOspeclS •
FInancing lor lhe Customer leasing
au.stions You Will Have 10 Answer Befor. the
Prospecl Buys· Producing the SySiem • In·
Ilanation, Acceplance. Collection· Docu
mentation· Solulion. 10 lhe Service Problem
• Protecting Your Product • Should You 51 ...1
Now? • How to Write a Good Business Ptan •
Raising capital

r----------------,Euex PublIshIng CO. DEPT.'
2&5 ltooMfWd Awenue c.ktwe41. N.J. 01001

I would I,ll.. to order HOW TO STAPIT YOUA
OWN SYSTEMS HOUlE at 136.00 (New Jetwy
residenls ..:Sd !!l% sa1es tax) ..... m

Check Encloted - VISA Mastercharge

....._-------
"""'..._--------
CUy _

St.te Z,p

TRS-8O*TRs-ao.TR5-IO.TR5-IO
Model I s)'stem owners

SYSTEM TOO SMALL~
.... r , .... C' Ir4dt-Im on ""odd II

.... f a).,o bu) II-al '}"lcm. t.KlIlr.hl

CaU ...,"t liJf ~lM"'"
USED TR5-1IO SYSTEMS
"C' >dl u-ed .~oo...~.C'r 'Ill •

d""'dll'~.n.

l 01111 0( ."If ,.. qUO("
NEW HARDWARE IN STOCK

16K It'o'd II n .....
k..io SNo;L liN. dr,,'r. 14ft.•

IhK '-kmllflo"·UfnHlK: .arrllnl)' 11'9••
u-nlrnnlt3 '.:D-I "".00
illS J.IO Pa.,.., 11,...- \INt.•

SOFTWARE
l,bl:l MaI'llJC'"'"" Sy...nn·MOIJ I ,II II

An (',~Tllrnl tk>l'n·II-'·{ll" .......

,,-)fpur(' r'i"'~""c· '".De
U,Il,J'(' l.noJ rn,julrC'o R....'rl COlTlJ'Ul ....

GSf ..nd COMl'kOC

WORD PROCESSOR FOR MODEL II
WOk()SCRIBE·Y) M..'opha.... S)·......n.

A til'" for MllJrlll-Sl!It.OO

lomrtlch11lnlCYfllN ll.Ulomlll ..·
k'lln "r1"',. lor IIoI",dd II

l·I..,...... of \\"OM~MlHL. "IIMI~IAlI.
MAIU 1~"I·U!I.•

""tR~1

RAU:T OlMP\JTl."'<. N.~·I)()S.t:a.t:(TIUC.·

,.:N«.ll_ SMAIJ. S"·!\'·.:MS JIIOtTWAln:.
,,!\,.4 "liT S(lt..... ARt:. TIfo, P1tOC.iRAMMA.

'loo1)'PARlt:I~ M)(·.O..H4.....: ~...!'l,..~Ito4I~.

'UMS·C.:OO "·UCOMf. CI~SH. Ollol·". ott MOl'll" ORDf.R
",no }"""fOR MASTI-_1. ("11"1.(01. A]'\IO \'(SA

FOOTBALL
~ TRS-80·

FERIN ENTERPRISES ... 252

6310 Underwood Ave. S.W.
Cedar Rapids, Iowa 52404

'TRS-80 IS • lrlldemark ot If\e hAd., Corp

NO_ you c.n pI.r foottulll at nom. on row I....,., I 41(

rRS·"· You.1td yout"~, pi.,. .tra~,.s ~alft.,

Mdt ot"., rll. comp~ ana'rl., 1M ott."• ..,. and

~''''II''' play• .,.d c.lt:ulat•• yarrJ. lO.t fN g••ned.
s.nd SIg gs trK )'OW" loor".II can.". and lI'l.frucrJOn.

11 • .,. ._

"'''' -., - 'II.J"'-_ I

-"""..-.n'• .,. _0...,...-'1'.... toO;
~...u_ ......._ ..... _

$59.95

ALSO A VAILAKE ..,rHQVT
CAsscrn .EJ«JR"

OHItXYJrtn"'H

·w.__ .w.,_.w .......__ .••_'ou,_
w-••••.", _.,_
_ n,.",._••'_.........-
·_..,.-_ u .

L .._,.."'~ , .. ,- ~--_._ ,.,-,..,..,,....

._ ,_,u.t•••

j _.-.-,. n.- ..,,-
- -

- _I •

z •

U.. ." tJv
u.s. Coasl
G".,II ."d
u.s. ""'y

TRS-80© ... '24

TAPE DIGITIZER

,-~.--,:c-._ .....,

CHEAP BOOKKEEPER
A GENERAL LEDGER SYSTEM

See to Believe
Sold by Sturdivant and Dunn, Inc. Ipr Radio Shack TRS-80'
Modell Level II 32 or 48 K systems with 2 drives and at least

an 80 character per line printer.
Send $1.00 lor information and sample printouts (14 pages)

to Sturdivant and Dunn, Inc., Box 277, Conway, NH 03818...... Price is $175.00.
.. TRS·SO is II Trademark of Radio Shack, a Divisiun 01 Tandy corporatiun.
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ysls of variation and analysis of
covariance from user Input.
DocumentltkH1: Five pages
excellent
LOlIdlng: OK- Level 6
Im~tltlon: II I lost you
reading the purpose of these
(five) programs, then we're stilI
together. Quite frankly, I'm not a
math major (or math minor
either!) and this is way over my
head.
Sultlblllty: Math students,
scientists and anyone else who
understands the terms used
above can probably put this
package to good use.

Other programs available
from M and S Computer Soft·
ware: A Dissassembler.

Vlndor: Contract Services
Associates, 1846 W. Broadway,
Anlhelm CA 92~
Hlme: Form l040A Tax Program
PurpoM: To help the user fill out
the IRS lQ40A Income tax form
Docum....t.tkH1: Two pages
complete
Loodlng: OK-Level 7
Implement.tion: You are asked
to enter from the keyboard the
information that will be used to
fill out the l040A. If you qualify
for earned Income credit (in·
come under S8OOO), this Is com·
puted. You are directed to the
tax tables and asked to enter
your tax. The information reo
qulred on the form is then dis·
played on the screen.
Sultlblllty: Since the form

l040A Is so simple to fill out, II
would be hard to Justify the pur·
chase of this program for a one·
time use. There Is no guarantee
that the form will be the same
next year or that you will qualify
for It.

Other software from Contract
services Associates: All Income
tax forms and schedules (home
and professional), Monitor, cal·
culator, Loan Payment Com·
putation, Hex·oec-Qct Conver·
sions, Cash Flow Prediction and
many more.

Vendor: Circle Enterprises, Inc.,
PO Box 546, Groton CT 06340
Hame: File Handling
PUrpo.l: To keep a file of
names, addresses, telephone
numbers and birthdays
Documentltlon: Soll-document
Ing
Loodlng: OK-Level 7
Implement.tlon: Program is
self-documented and easy to
use. Names (last name fIrst) can
be entered In any sequence and
will be arranged In alphabetIcal
order. Any listing can be recall·
ed, changed or deleted, and the
entire block-name, address,
telephone number and birth·
day-will be displayed while It Is
being modified. You can step
your way through the file or
cause a list of all of the names
and telephone numbers in the
file to be displayed. No direct
provision for hard copy is made,
but this could easily be added.

Sultlblllty: This is another one
that I've put Into family service.
It will handle up to 100 names
and should be usable by most
households. It ought to make
our Christmas card list much
simpler to generate this year.

Other software available from
Circle Enterprises, Inc.: Moving
Signboard, Loan Payment,
Prime Numbers, Amway Dlstrib·
uter System and more.

Conclullon

Note that most programs
were loaded with the CTR-41
volume control set between 6
and 7. In order to get a good
CLOAD for the first time, I used
the following procedure:

'0 set the volume control 10 •.
20 ClOAO.
30 tl CLOAO failS THEN advance volume

sllghlly:GOTO 20
4QRUN

Radio Shack has a modlllca
Hon out for the TRS-80 that uses
the data on the tape instead of
the computer clock for clocking
the CLOAD. This should allow a
much greater volume control
setting range. I have another
computer that uses that
method, and I can set the
volume anywhere from 1 to 10
and stili get a good load.

When I CSAVE my own pro·
grams, they CLOAD best with
the volume set at4 '12.1 don't like
to have tapes that play back
at different levels because I

usually forget to reset the
volume control correctly. There·
fore, once I get a good CLOAD. I
CSAVE the program back to a
second tape. This means that
from now on it will CLOAD from
this tape with my standard
volume setting. Also note that
most programs only take up a
portion of the tape that they are
sold on, so I put many programs
on this second tape, which
reduces the number of active
tapes in my library.

Most of the tapes that Ire·
celved came without boxes.
Since dust and error free digital
tape recording are not compati·
ble, I do not like to see cassette
tapes lying around loose gather
ing dust. A box for each tape
would be a small part of the ven·
dor's program production ex·
pense and would certainly be a
beneficial service to the
customer.

1 have barely scratched the
surface of this fIeld. While I was
dIsappoInted In some of the
above software for the reasons
given, I think that we have made
a start In the right direction.
However, I still think that there
is a need for more sophisticated
applications·type programming.
Personal computing is growing
up very rapidly. More and more
people who are not interested In
computers as a hobby are get·
ling involved. They are going to
demand and be willing to pay for
good applications software.•

WHY LOWERCASE? Unfortunately.

" . p. .. 0 1.~~ $,.,t., ,I ".-...

.. ~. ...... _' .-.:. x... ..... s....:_ '100/ ......

.... 'IS

converting your TRS-80 requites Inslalllng the video memory chIp plus wit·

lno chang.es. Thele IS only one modificatIon on lhe m..,ket whIch ellmlnales most 01 the Wlflng.
To gel the dualcue mod Installed you have IhtH c~lces; 1) send youl computet to

a comlMlny or md,vI(hnl who will dO Ihe w"'no. 2) do it YOUlStlll. 01 31 "THE PATCHM

IH.de milk).

To mek. choices 1 & 2 operale leqUltes USIng sollwal. OVelhead In the lorm 01 a MdflverM. ThIS

'ak•• JO bytes. unless you wanl a Mnotmar' ,hitl 10 UPPERCASE keyboard. Tholl takes upwalds
of eo more byt•• Sollware oriented mods !\.Ive Ih,.. more d,..d'I'antages; 1) They fesJoe ,n

prOQ'am memory, eallng ptog,..m space wtllcn you coutd De usmg. 2) other macnine lanouaQ8

Pfograms are unusable ,I they ar.loaded agam5t the top of memory, or 3) the Mdriv"- SOtlware MUST
De loaded every lime you power·up. Of the WMEMORY SiZEr appears due to progt'atn DOmb. Choice
numbelthree sutler,trom NONE of the softwa,e overhead problems We call II -THE PATCMwand II's

new lor the 80'51

~THE PATCH-. a smaU electron,c module whIch plugs Into the unused ROM socket on level"
machines. makes necessary soltware cnanges 10 ROM supporllng lowercase. an optional bloc. cur

sor, A e.-I,a keybOard oebOUnce. ElectronIcally mean. NO sollw..re OV9fI'1ead. Your compuler
displays IoWetCaH in.tanlly upon power·up. and lhe keybOard opera'as In wnotmal- 1)'PeW"'.'

f.srllon.
MTHE PATCW ,s compl"ely compalittle witl'l your TRS-80 Slnc. it is the lir,t. and only, TRS-«>

lowercase syslem oesigned In.alllawlessly m.IlIes with the compoter as a un't, nollusl .. special pta
gram IMIckage.

MTHE PATCW is also Ihe only modificalion of any kind which can nave e.lra options and uPdates

factory instaUed lor 5 to 10 dollars per option. as Ihey ale available. same day lurnaround.

OrOe' yourlloday 10 avoid ••Ira delay. send 169.91 .. 2.!IO lor SAH to. CECDAT "THE PATCW /80.
8963' Moscow. 1083843. (208)883.()611

THE PATCH Is a t'ademark 01 CECOAT, Inc

'.' too.! __

..... , ..........."."

.,,' "" , .... '. ~.AS( ". • ~,'

~'- _ ..~ • t1'o:..' l 'y.. ~

' • .... ,,~I'\u ,.,...."ti'<,tif ... "'- , ........... ""
.... "'_ , •• tpl '''''1' Ii10 • I I "'. .E_

•••• "", .....'~ ..'I •• "' .. I •• .I.""'IH

Wouldn'l you like access 10 YOUR entire Iypeset1levelll 80ISIC con
verts lowercase command WOfdS into UPPERCASE. All chalaclers

contained belween Quotes remam as typed. but the SOftware in ..n un·

converted TR$-80 allows UPPl:RCASE disPlay only! This soltwa,.

shortcut allowed Tanay to om't one video memory cnlp. ThiS Chip

mutt be add«! and the video soltwere reoaired belOle Ihe dIsplay of

dualca:MI Is possible.

. .........

I I ..I,.' ., " .....

"'ro o .1·....... 1<1· ~ ..--.lo" ..........~ •
... J;:. .' .... ~. '-\,:•••••• M:Il". .... A..rd"ll- ..~

... ,..h-.:,':'ll".........:.~f't~,
'. • _ .. oCl .'••• .,. _ ~.... ...... .." - ...
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~
ALL

• M~

YSTEM ... 30
PRODUCTS FOR

THE TRS-BO'~
ALL

• M~

YSTEM

NEW!
lltIUTLU: NOlI( COfITIOlLU IIfTUfAU - 134.95. N.w hard.... , IIrod ..ct thlt
COf'ltrol. li,nt •• IpCllIIII'fI. ,_u. P.ripl'l",I •• d.._._ II ......nd other
'15 "olt d."i",. 111,.11." in ,OU. tIou"! Sollw .... COnt"Oll.d by CI...tl.
,.bl •• lin .. illl S 0" IIS1 "_ COllt.ol S,st•• willi .. ll'ISOIIi, 0011011 •
.....obl.d. Inud ll-COIItI;n.d. IIId illclI..... lIule lOft .......

TlS-tO .IK • OTMU .."TUIU - 122.9S. H.C. P,"";",IO". 1111 d;.~ boo~

~.' ... se... • D'"''IO''' "creu, hl' lo••au. liIcI.,1lI dh~ "COVI'Y. nc.

U"-I" UWl II - 115.95. D..... L'III. lea~1I LII' l-2 li~. you d;C1 L.... l-'.
U"'O, u"'. S_ ...1II0f' .ncl Ityl. IS L",v.l~l 1. S_. ne.. book!

UTILITIES
....2: MCHI.~ _IT. f. 1M TIS...·' - l26.n
ISIl-lI: TMln VlISI.. 0' ....l '01 tlSl SYSTEM - 29."
ISIl-l _nocn.: PVT ....1Ili ...,... I......, - '.n

".eIl;II' L.",..agf .011;10'1 .. itll l-aO C1h"u.bl ... ! HI_ tnd 'SCII _~,
C1_.; UIT. I'OVE, ElClultG(. VERifY. fiLL. IE'O, TlST. o~ SUICH ••eo.y.
,ead/..rin SfSnl'l laon. '"11" 8If.l.lPOINTS. '"N1' wilh 1IS23.2 or C.ntronin.
rud/ ... h. d;lk IfCIO'l di ...~Il,! IIS"-2 lapt toMl. tI too 01 16K Llvtl I 0"
li; ISfII-21l eli.i. illdudn S ver.ion. 10" I~, 5211: tnd 43K.

KII'-l: (OWI/UT $lSnll PIOIiIIAII& 10 01. HUS "".95_ (otcuU 'd"'"lu~"

Air •• id. ISL-l. £SI'-', '~lIG. n,. I.... dh~, .w... it th., illte .. fer. witll
nso~! .. ~ "er,;on work... ilh 1ISIIOS 2.1.

MSlC-''': UV£L-l "SIC IIITN P'lIIlUtK' - 11'.95. 'UII .ny LIVn-1 BUIC
pro, ... Of'l you' lbK L.".I-2. PLUS LPlI.' .nd LUST .. Itft our 115232 or
("'trOll;C'. ' ... lIhll.d an lip'; can be ....d fro- disk.

MODEL'I! TRS-80'"",M '11"10112.0 ,. T. IIOOI!l-li - '11'0••• LUffl wirth" Iro.. DI\lII.[
""I'ell. tUM 1I0lh 11"9l••nIl doubt. cMnli1J dhkl~ "~Ut\d.rd" v'fll,,"
t"'l ...... l' .. , (PlIIl ..,ltw.r,. 1",I....:Iln\l Cobol, 'ort.,". C-lInlc, 1Il-lInle.
b..,I,.." IfId .ccol,llltl"ll IInk.gu, It(. lIundr,.:1I of prO\l••1 'Ylll.bI,!

"'11: (JMMICU'. _no. '01 TN( _L-Il - 1,..91. l,toc.Ublf v."ion
of '$1I-2D pl ... l(run .(litor lor .adH,i"ll ,itl.,. ,,.-or, or lH,k ••uors 1ft
botll .......d ASCII. SQl;t lernn un'llll"ll...., forutted ...dll Or j)ar.lt.l
printing. Sold on 'tlf-booti!'l9 dilk; directions to n ... u ttSDOS fH••

PROFESSIONAL SOFTWARE
,.. EUCTlit PPlCIL '01 ,.. TaS": TAPl.....,.9S. IlSC-Ino.OO. '00,,1,.
,,1(11'0 ..ollor tor crut;nv .nd 'Ivlng I,_t tH.I. "Inn lo"'UIt'(! coo, ,!til
.IIIM junltlcuion. tNlll' Iltll"t .......b.rI"•••tt. UJlo.' cu. ont,. or
lo." ell. "It II -.odiflutlan. 161 Levll-' cr 2 (h~l.

C",1r C1NIllTlIlli '''TU. FOIl Till ••IL-I - 1145.00. til. aOlo/JlO "ScHw .
aus tor the IIIcd.I-' lIS-IO, lncl .. des nS1l2 ,"d 'S-212-( soltw .
tcwer-un sullll'Ort ...bounce. O(V-2 ...d otl>e. uniQUf utllitl". Allows ..
of • ...., .w.Hel. p.o,••s writun for C,,,,.

PRINTER SUPPORT
RSZ32 ,.1.TII I'lunu - "'.n ('59.95 ,ft" Jun. 301. 'nublld'
tested IHint" Intl.feet 10' 1tS252 0' 20-.1l C... flllt looll 1I.lnt..,.
flllillsioll iM"hcI 1I0t floul ..d. 'dnt I.e. t.".I-I1 ,.lSlC. C'/II.....51(-". ILICT'I( 'IIKIL••te. Sundl.d Clnltu scftwa" "Icluded. Add
12.00 fc. slltllClilli.

TaSZlZ "'_Tfl.I- IOfTWJlf NCU'I - '14.". '1I11S Ill" 11Il! lin. I ...,tl'l
cOIIt.cl. 1I.llIt .. PIU". "se,.t" line t.ro-Illition. ItC. tc TIS232.

MACHINE LANGUAGE GAMES
U' IUD. UItIlICADf. o' IIL-l: - '10.111 11,11••t l J lor 125.111

1MlJ2:
0'PZJ2,
flTZ32:

Add. U-252-C CI"lbillt, to 'SA-2I2t _iton - '9.95
.'-252-C for unltu ~.. iOll Ueel';c 'Illdl - '.95
TtS232 ...d .S-232-C 10. taO' wtr.IOII of lorASII - 9.95

...11 lAn: A .~•••1I001;~ ,allt.y; OU" .011 popul .. , •••• '''oulld b.nd

.inilt l.uncher 11\001' IIi,h .Pte<! .1 ..Ctln! Houri of fun!

...nIC....I: "'I£UOUI" fo .. III. nS-IO! , ... i. Iftro .. ,11 5 w.ll •• itft
ftiOh-.~ed b.ll tnd k.ybo..d conl.olled oaddl.! 96 dlfll,,"t oPtiOll'!

111'-': alt.". •...... t ... Idlto'. """Ito' 11010 __H.)
LJT-': '.111. Lhll~ 01 l,wIl-' IUIC "Hh _I C_""11

Ill-I: Illter ...111.11...\til rep..tillQ i..ybo.. d! St". 11111 ...". 011 UP' (4
fU'"hftllll. Pl., JOM ConwI,', LHI. ,.Sf - Ibol,ol , "cend p... , ..... t1lon!

"CPlII u OI,lul ......ch. Inc. "1115-10 I. 'andy Co.p,
S.. you' de.l.. Of' Of'0f. dlnct. Cll it, ... io.nU .od 61 h.

SIUI SYSIII SillI'll P.I. III III 11111Il .m CI 11111 sa'll SYSIII SIIIUII '.1. III III III"" ..II C' 11121

MAYDAY'· - TP.S·80 MODEL II USERS -

Prflserve - Protect - Display

••••••••••.YDAY 'U• ••n.' •

•••••I ••••
.A1DAV

Introducing...

The Uninterruptable Power Supply that.... your f:>qUlpmt'nl wllh

CRYSTAL CLEAR

PlASTIC COVERS

..... U.9Sr...
SI •.9Sr".

poIIo.'I.Xl_'..... _
(~'1'WfMoIIf.0CId<l'" IOI<H '0_)

[
Comblnollon p,ko ':W.9' ]

Including postoC)e

• Kr)'l>ONd &. CR T.
• Linr f'yinfrr Ill..

Crown Plastic CO..... 286 ~
3746 N. Col.go 3170 9250 5566_
Indianapolis, IN 46225

[fun - fJ~J IJ'IU. ... ",
lox 210
Hew Durham, New Hampshlr. 03155 (603) 85'·71 \0

(Manufocturing high technology products since 1970)

Protect your Time and Investment

• Prevents loss of memory when power "blackouts" occur.
• Prevents loss of memory or disk 110 errors when "brownouts" occur.
• Provides time to continue operating complete system with disk drives

to finish operations or store information.
• Will handle most mini/micro computers with power consumption up to

250 watts.

• Designed and developed using complete TRS.ao System,

For price list and detail.d specifications, contact your nearest Sun·Technology
distributor or call direct to:
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TUTORIAL

If you bought your 80
to learn about computers, why upgradeJo Level II?

Inside Level I

Robert v. Meush/Jw
4188 Brittany Dr,
Ellicott City, !AD 21043

Once I had worked my way

through the TRS-BO L..."
BASIC User's Manual and had
run most of the examples, I grew

itchy to move on to level II
BASIC. My friends who already
had Level II machines constant
ly reminded me of how primitive

my system was. The pressure to
move up kept growing.

10 1= 1

20 I::d+ 1
30 IF 1= 15000 THEN !lO
40 GOTO 20
50 PRINT "DONE~

60 END

Listing 1: Timing loop us·
ing incremented variable
(302 seconds).

10 FOR 1=1 TO 15000
20 NEXT I
JO PRINT ~DONE··

40 END

Listing 2: Timing loop us·
ing FOR-NEXT statement
(33 seconds).

I would have succumbed to
the pressure, If I had not already
gone through a similar exp8ri.
ance In my younger days when I
had been bitten by the stereo
bug. I had Sperlt thousands 01
dollars on speakers, amplifiers,
tun8fs, turntables, etc., In an at·
tempt to own the ultimate sys
tem. Clearly. It was an Impos
sIble task.

Looking back, I realized that
my pretention overcame my bet
ler judgement. After all, the pur
pose of owning a stereo was to

10 FOR t =1 TO 15000: NEXT I
20 PRINT ·'OONE-
3Cl END

listing 3: Single line ver
sion of timing loop in
Listing 2 (28 seconds).

10 FOR 1= 1 TO 5000
20 •••• B....SIC ST....TEMENT ••••

30 NEXT I
40 PRINT ~DONE"

!lO END

Listing 4: Program used
to investigate timing be
havior of various Levell
BASIC statements.

listen to music, not to claim the
lowest distortion figures of any
of your friends' systems.

My 8ars could have been sat·
is'led with a much less expen
sive system:

I had to reevaluate my true
motives 'or ownIng a computer.
Alter several days of mulling II
over, I realized I wanted to
understand the underlying con
cepts of the machine. My true
desire was to know the details
of the Z-80 microprocessor, how
the various software routines
worked and how the Level I
BASIC interpreter worked. There
was so much more to learn on
the system I atready had. I had
only scratched the surface of
understanding the TRS-80.

Levell BASIC

What I needed was a more
well-defined objective than just
to "'earn more about Level I." I
decided to begin my Investlga·
1100 with Level I BASIC and at·
tempt to learn any technique
that allQwed me to use the lan
guage ~ore efficiently.

A simple timing experiment
(listing 1) opened my eyes. This
is a very simple timing loop
which increments the variable I

from 1 to 15,000 and then prints
"DONE".

There is nothing amazing
about this program, but I was
dumblounded to find that It tool<
302 seconds to execute. In fact, I
was so amazed that on the first
several runs of the program, I
terminated the executIon pre
maturely because I thought the
computer was broken.

Why on earth, considering the
speed of modern day comput
ers, should II take 302 seconds
to count to 15,000? This was ex
temely puzzling, so for my sec
ond investigation I ran an equiv
alent program, shown in Listing
2. It took only 33 seconds.

Here was a problem worth in
vestigating: Why should two
equivalent programs differ in ex
ecution time by a factor of
almost ten? More importantly:
What can be done to obtain the
fastest program execution
time?

Out 0' curiosity, I tried to Im
prove on the results of the pro
gram in Listing 2. Listing 3
shows a third program that ex
ecuted in 28 seconds. This im
provement was not as dramatic,
but It stili amounted to about a
15°/~ increase in speed.
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1000...

For orders and information

DATA·TRANS
2154 O'Toole St. ... m

UnitE
sanjose, CA 95131
Phone: (4081448-0800

Desk Ind t.ble top modela Ilao lvelllbit.

Also works with Ex
alron's StrlnllY Floppy,
ror rasl loading or pro
grams.

HOW 'IU ORDER
DATA.TRANS 1000
1. We accept Visa, Master
Charge. Make cashiers checks or
personal check payable to:
DATA·TRANS
2. All orders are shipped
EO.B. San]ose, CA
3. Delivel"ies are immediate

Features:

• 300 Baud
• 14.9 characters per second

printout
• Reliable heavy duty Selectric

mechanism
• RS-232C Interface
• Documentation included
• 60 day warranty-parts and

labor
• Hi$ quality Selectric pl"inting

Olf-line use as typewI"iter
• Optional tractor feed available
• 15 inch carl"iage width

A completely refurbished
IBM Selectric Terminal willi
built-in ASCII Interface.
*FOR YOUR TRS·SO WITH OR WITHOUT
EXPANSION INTERFACE.

....• $11.95.FLOPPV SAVER O"eg·$....95I ......•....

'VERBATIM DISKETIES " _.. 126.50
... t"- tlftl ",""'" ...... ''''''' - soc:

'PlASTIC LIBRARY CASE '2 50

SPECIAL #2
If vou purchase APPARAT NEWOOS'
for the regular prICe of . . ... '99.95
you can buy 10 VERBATIM DISKETTES
AND. pl.alhc library c.se lor. . ~ 5.00

10' '104 95

SPECIAL #1
It you purchase the "RS·8Q DISK AND OTHER
MYSTERIES" 8oolr. lor the regutar price of ..... 122 50
vou can buy 10 VERBATIM DISKETTES
AND a plastIC library case lor . ." 122.00

10'.... 144.50I 0 ",.. ""0'" 0 UG.OG

FLY, SHOOT.
CHASE. TEE UP

Sumfun Ont. Eight great games In one extended pro·
gram. lake oil and land lrom "Carner." SeI"Chopper"
down sale!y With engme out. Shool 'em down In ".leI
Attack." Nel"Butlerfly" In a Wild chase, Play"FronI9"
mlnl·gotl. Hit "rracshor"s sphl·second (algel. All genume
challenges thai sharpen yOUf skill. hold your mleresl
tOI hundreds 01 plays. Also "Dead Heat" (horse race),
"Hotsy·Totsy" (number search) tOi tamlly & parly fun.

Programmed In BASIC tor IRS·gO lev. II. 16K.
Double-load no rewind formal. Top quahty digItal
casselles. double Wide pads, stainless Pins.
nylon rollers, screw shells. IndiVidually lab
checked. Cased.

New from

CREATE SUPERIOR GRAPHICS
&ANIMATION

.inter Graphics Reference. Displays fRS-SO keyboard
and graphiCS characters In all homonlal and wertical
comblnaltons. Thousands 01 shapes, screened 63 at a
lime. Or Instantly access a specific group. People, animal.
vehicle, symbol shapes yOu dldn'l believe were Ihefe.
Ideal relefence fOf anlmahon, graphiC Ideas. symbology.-----------------_.

The '..tI....te In
Ip.ce Htde AtUftft

Real Time 3-D action.
Graphics &. Sound. Voice
optional. Projection map/
viewing screen.
Battle a smart alien fleet in
this eXCiting deep space con
flict simulation.

On Disk, .81C. only

FantasUe Software
3305 W. Spring Mt. Rd.

Suite 49 ... '24
Las Vegas NV 89\ 02

Each, $16.50 80th. $30.00
If dissatisfied, return tOf tullrefund
Florid, rnidtnts add 4'11 "ttl tn.

Order today trom

Suite 406 • 531 S. Sequoi, Driw
Wnt Palm Blach, fl33401

..... 217

ALL ORDERS SHIPPED SAME DAY VlA UPS

[i]flllli'lS .... Blil 4638 Pr.~a

© 1I-,r'iI e-ns...~9'JCP
SIII.IIlPIit 12131 Be3..aS94

80 Microcompuring, June 1980 • 97



Clearly, for a given program,
there coukj exist a large number
of equivalent programs whose
execution times might differ
substantially. Unless each
equivalent program was coded
and tested, it might not be possi
ble to determine a priori which
would be fastest.

I h.d d.flned my project:
Determine a set of guidelines
which could be applied to an ar
bitrary program to improve its
execution time.

The AppnHIch

Since I had already obtained
execution times for the FOR·
NEXT loop shown in L1stlng 2, It
was a simple ma~ter to add
statements in the loop as shown
In Listing 4 and measure the
total time of execution. The ex·
tra time for execution beyond
th.t required by the FOR-NEXT
loop would be directly attribut·
able to the extra statement in
the loop_

For example, If the timing
loop of Listing 2 required 48
seconds to execute Its 15,000
Iterations after a statement was
added, then the additional time
required because of that state
ment would be 48 minus 33;:; 15
seconds. If the time per execu·
tlon of that statement was com·
puted. it would be 15115.000 =
.001 seconds.

In practice, the delay loop
which I used performed 5000
lIerallons because It did not
result in excessive execution
times.

Firstly, I attempted to cate
gorize the kinds of Levell BASIC

statements including:
Assignment Statements;

Arithmetical Statements;
Logical Assignment State

ments;

Single Parameter State·
ments;

Two Parameter Statements;
Transfer of Control State·

ments;
Conditional Statements;
110 Statements.

Within each statement cate
gory, I included various forms of
each statement in order to test
the effect of the variations.
While the list Is not exhaustive,
It's sufficient to gain an under
standing of the overall opera·
tlon of Level I BASIC_

The Altlgnment Statement

Table 1 shows the execution
times of the assignment state
ment variations. The various
forms included the assignment
of constants, variables, array
elements and strings to real
variables, string variables and
arr.ay element variables.

For example, the first two
results show that It requires
more time to assign a constant
to the variable K than to assign
the value of X to K.

The next two lines show that
iI requires less time to assign K
the value of a variable array ele
ment, I.e. A(X), than to assign It
the value of a particular array
element, I.e. A(7).

Comparing these results with
the previous results shows that
It requires more time to assign W
the value of an array element
than a non-array element. For in
stance, In going from K ;; A(B) to
K;:; X, we can cut the execution
time by 41 %.

The next three Unes show the

considerallle savings that result
from usIng the optional assign·
ment statement LET. Going
from K=A(B) to LET K=X we
can cut execution time by over
65%.

The next series of statements
shows the results of assignIng
values to array elements. As you
see, the fastest executing state
ment uses only variables and
the LET statement (I.e., LET
A(I);; X), and the slowest uses
constant parameters without
the LET st.tement (I. •.• A(B) =
7).

Finally, the limited string as
signment capabilities of Level
I are evaluated In the last two
statements. As expected, the
use of the LET statement results
in a considerable savings In
time.

Aside from comparing rela
tive speeds It is Interesting to
examine the absolute times re
quired to execute assignment
statements.

It takes approximately 10 ms.
to execute these assignment
statements. If you approximate
the machine Instruction execu· .
tlon time of the microprocessor
as 6 microseconds, it would ap
pear that as many as 1500
machIne Instructions are ex·
ecuted In carrying out one
BASIC assignment statement.

These crude approximations
can give some Insight Into the
relative Inefficiency of an inter·
preted language as compared to
a machine code implementation

of the same operation.

Arithmetical Statement.

8ince so many programs in·
valve arithmetic functions, the
results of Table 2 are particular·
Iy interesting. The left column of
the table shows the expressions

Lovk.1 Anlgnm.tt 51.1_11

A=(B=C) .011
A:B .. C .0086

LET A=B=C .0082
A=B>C .0ce5
A=B<=C .0065

Table 3: Logical Assign·
ment Statemenr Execu
tion Times.

evaluated in the timing loop de
scribed previously.

Each expression is written In
a general form using? to stand
for one of the f~nctions +, -, I,
or ., shown at the top of the
table. All the functions have
relatively close execution times.
Addition and subtraction, for ex·
ample, have nearly identical ex·
ecution times. The next fastest
function is multiplication, and
division is the slowest function.

Comparing execution times
In each column, we get similar
results to those previously ob
tained. For a given expression,
approximately 24 percent more
time is required If parentheses
are used, and approximately 26
percent less time is required if
the LET statement Is used. Addi
tionally, substitution of
variables for constants im·
proves execution speed. For In
stance, A;:; I+ J is 24 percent
faster than using A;:; 5 + 5.

Logical AnlQnment Statement.

Often programs require the
use of Boolean variables, or
variables which take only two
v8lues, usually 0 and 1.

Table 3 shows some ex
amples of statements which
compute the value of a Boolean
variable. The first statement
assigns A the value of 1if (B;:; C)
and 0 otherwise. The second

BASIC Slilimeni
K=5
K=X
K=A(51
K=A(X)

LET K = 5
LET K = X
LET K =A(X)

"15) =5
All) = 5
"15) =)(,

14(1)=)(,

LET Allt=X
AS = "ABCO"

LET AS ="ABCO"'

E..ec:ullon TIm. (Sec.)
.001
0058
0098
.0086
00..
.0034
.0062
.0108
.0096
.0096
0084
006
0042
001.

LET
LET
LET

A = 515
A = 115
A = l?J
14= l5151
A =(115)
A =lI1J)
A =515
A = 115
A =I'?J

01 0\
009009
0076 .008
.0124 .0124
.0114 01 \4
01 0104
0074 0074
.0086 0086
005 005'

.011
01
0088
0134
012"
.0112
0084

00"
0062

0118
.0100f
0092
0142
0128
.0116
0092
001.
0086

Table 7: Execution times lor Level I BASIC Assignment
Statements.
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CIRCUIT BREAKER PRICE SLASHING

1249
11848

1740

$299
1548
1785

1384
11085
124.85
131.48

I 1.85
I 18.00
I 88.00
1145.00
1170,00

$299

1248
1979

Coli tCll' prtces

COMPLETE SYSTEMS
TRs-IO' LEVEL 1I·11K with kaypad
TRs-IO' EIpanalon Int..l ...
ZENITH ZI8 ,11K expanda to UK, 111·in·one computer
ZENITH Z18
ATARI400 1524 ATARI aoo SI48
MATTEL INTELLIVISION71_ ----.
NORTHSTAR _

DISK DRIVES
More capacity than Radio Shack 35 Track (80 K
Bytes) drives. 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·SO°
compatible silver enclosure.

110 DAY WARRANTY. ONE YEAR ON POWER SUPPLY.
FOR TRs-IO'
eel-100 Sif4", 40 Track (102K Bytes) for Modell
CCI·200 5'/.",77 Track (197K Bytes) for Modell
CCI-800 8" Drive tor Modell! ('Ir Meg Bytes)
FClI' Zenith ZIlI
CCI-l89 5'14",40 Track (102K Bytes) add-on drive
Z-87 Dual 5 '/4· add-on drive system
DISKETTES - Box 01 10 (5 V. 0)

- 8" double density tor Model II (Box of 10)

DISK OPERATING SYSTEMS
PATCHPAK .4 by Percom Data
NEWDOS Pm - with over 200 modifications 35 Track

and corrections to TRS-OOS 40 Track
CP/M for Modell, Zenith
CP/M for Model II, Alto.

1131

1331-
11575
111115

17V5
S1I2O
1341

$59

ParaUel and serlal wI lRS·eo- Interface software
with upper and lower case and paper tray

OKIDATA M_I... eo Frlcllon and pin feee
Tractor Feed, friction. and pin feed

EATON LRC 7000 + 64 columns, plain paper

NEC Splnwriter
lettef Quality High SPMd prtnt..
InclUdes TR5-8Q- interface software, quick
change print tonts, 55 cps, bidirectional,
high resolution plotting, graphing, propor·
tlonal spacing S29I8

With Tractor Feed 131.
DIABLO 1850 LMW Quollty High Speod _
Prints at 40 cps, using 88, 92 or 96 char. Metalized printw~s.

VerUcal resolution r.. "; Horizontal %"", capable of proportional spac
ing, bkjirectlonal prinling, and graphics under software control.
Bidirectional normal and direct tabs. left. right, top and bottom
margins. Friction and tractor feed. R.O. S28

KSA $32lI5-771 CENTRONICS TRACTOR FEED PRINTER
Same as Radio Shack line printer

737 CENTRONICS FRICTION a PIN FEED PRINTER
Text quality matrix, proportlona' spacing

730 CENTRONICS FRICTION a PIN FEED PRINTER
7 x 7 matrix

Pl CENTRONICS PRINTER
same as Radio Shack quick printer

PAPER TIGER (IP44O)
Includes 2K buffer and graphics option

n-11O

PRINTERS

16K MEMORY UPGRADE KITS
for TRs-ao°, Apple II, Sorcerer (specify)

LEEDEX MONITOR~ 100 $135 CAT MODEM Originate and answer same as
Radio Shack Telephone Interface II

1157.50

SOFTWARE FOR THE TRS·BO'
CP/M BASED SOFTWARE

lor Zenilh, Altos, Radio Shack _.:'. t:·..

ACCESSORIES

CO,
TELMfT..,.,... l: ~-.e ,nlelloQel'll Ie<
m'fIlll P'OII';MI Suppor'5~ 1eI@OrOC:0!'U"'lI
prol000l5 ~ ~ 5IO'e5 ~5"'\l 0111.
OI'l(l,~ S1'III'5

"lAO eLlANING DIS_UTl: Ct...... (I""
ANd/WfIM _ on 30 IIIICOI'lO:I 0.-~_ Clio"'" PII'OC:_t~•. __ IorIogn

PIII~ _ mogrw !WICJII' tnI~ 01 Il'le
."....,,,.., LMlSIJ1MII3rTTOrTlft1""fITOIIIIy.
Soec:>IY n -0"- ......... J

5 Dexter Row, Dept. K6M
Charlestown, Massachusetts 02129

Massachusetts residents add
S% sales tax

Quantities on some items are limited

FLoPP'l' s-P: ~IIO'I lor ..._ rtaIa 01 $l,-
!lQppf dGloS Qr'Ily I _ per- Gl...- ow oonl ....
~ po&t ll'ftSU'e lOOt. Iougrt , ...... mv* .
'M:"'!iI ""!ill InIlIlIIhon IOOiS Itld fl. lor ~ dlIIo·
~'" ItUi

~ol"~onIy·ll.

-WORO-stAIt ....... dr'-' ...... ~~
.,,",", Ior.- wolF!~,~._ loJ.' ~I·
I"'lII*k:lrn* on~_ Fll:ilil* lor ,..,~.
W9t ............., fUIIl'" Itld_.UMrc:...
prII'lI _ CIOeufnIrTl .............~ 1dlI"'lI •
M(:OI'lO Edrl 1-=*0.. n;1udI gIobIII -.:rt ....,
,....,..I'IucI'WrtM 10 OIIW leol h.... bIodl _. II'IC

~ CRT *"'-' *'.... IddIftMlllet~.....

.....~

....,.... - lndloed~ ... A<XeII MIlhod

....... lor "'" TAS-«l- MooliIl I F(U' IftI(:"'" ....au. progr_ If\al c:... III~ loom your BASIC
orogr....... USA IUI'lthol'll 10 M:C:fta fKords .,;n,.r
~.,. 0' ,~ ThI lNSEQ-80 ll'OlI'.....
........._ 1111 lI'IOI0" Itld t"*,,, lor J'OU 1<"(:""","

~,Ii(JOI'luI~~Y 10 UIftIOIiOI,. lilotl

1Il¥P: ~lIQofn lIM 01 ..... pnn TAS·8Q· t_
UM~ diKIOuI'lCe. o..cl ry 01 wllClNc'
andUltllf'Olt'*-=....IoomI"..~ ..----_.,«4 --'1ncIuOIII 0...1 .......~,.,..
Aa::ao.-. ~ l'WOrf,.........
WlllICIcurNI*d -..cl br~=:::=: .,
.". NIt, eM.....,... ........
1rodMdUIII....... .,•
.....,.~2ar3~ .....,.~IO'IOCI)

....~~~.~incIudII~~
--... ....... _1'nirWnurn ~iIy.-dl..-
.... UIII ar-:~2
_ UN EIecIftC: fIIww;:~ ,.... /of _.:
..-Ioon 01 _. IIddrftI ..., 9JWI'"llI in leMrI
11.. _I) 10 prlnl~ ....... 00_~
......., .......~. -.cfI.••Ir-='."'-'9Iand pronl
IJCI 10 1250 __ ~ "'.-,.. WI« sorT \4l 10 eao
__ ,''' 1..-.... 40 W9t "*""'* l~ «Ide 101'1 II
••t-""'4IorDulo.rnaoI~"1Qr\I ..

TRSlI· 10:-:-:~-=::~-:=..:
11fIIII~~ Pfo,rQn.fRS.80· _
-...: ESC qy. ""'*" KI\l Aut! Oul K.-" 1Il1ly. lull
IlllClI' and~ uti SUI)pOrt. IoIlIII::UibII """'- ouI·
oullll'lllll'Oll'.... IoIlIII::UibIIlr_ I,,",..-
1heCPUSHOP
TO ORDER CALL TOLL FREE HIOO-343-6522
Massachusens residents call (817) 2.t2-3381
For detailed technical information, call 617/242-3350
Hours: 10AM-6PM (ESTlM·F(sat. tillS)
*TRS-80 is a Tandy Corporation Trademark
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10 FaA I =- 1 TO 5000
20 GOSUB 100
JO NEXT I
100 RETURN

Listing 5a: Program used
to test GOTO statement.

10 FaA I = 1 TO 5CXX)

20 GOTO 30
30 NEXT I

Listing 5c: Program used
to compare GOTO state·
ment with GOSUBIRE
TURN statements.

Listing 5b: Program used
to test GOSUBIRETURN
statements.

10 FOA I = 1 TO 5000
20 GOTa 100
JO NEXT t
100 GOTO JO

The SET statement is used to
turn on a particular point in the
128 by 48 point display, while
RESET is used to turn off a par
ticular point. POINT is a
Boolean function used to deter·
mine whether or not a particular
point Is turned on.

As expected, each of these
statements executes faster
when using variable parameters
rather than constants or other
expressions. Oddly enough, it
requires considerably more time
to turn on a point than to turn It
olt, despite the fact that the In
struction set of the Z-80 micro
processor allows a particular bit
in memory to be set to 1 as
quickly as it can be set to O.

The POI NT statement is the
slowest of the graphics instruc·
tions, even when It employs a
LET statement. Unfortunately,
the LET statement cannot be
used to Increase the speed of
the SET or RESET statements.

It is possible to determine the
approximate time required to
turn on or all every point in the
display, using the figures in
Table 5 and the lact that there
are 128 x 48 ;::: 6144 individual
points in the display. The time
required to turn on 6144 points
is approximately 49 seconds,
while the time required to turn
them off Is 41 seconds. But this
does not include the time re
quired by the necessary FOR·

REST(JO,471 .0096
AESETIX.Yl .0066

logical statements in cases
where execution time Is critical.

Two Parameter Statementl

There are three statements in
Level I BASIC which require two
parameters. These statements,
summarized in Table 5, are all
associated with the TAS·BO
graphics,

K=POINTlJO.47l .0146
K;;. PQINTlX.Yl 0114

LET K =POtNT(X.Yl .009

Two ".r.""., Slll.ment.
SET(3O,47l .0112
SETlX,Y)' 008

Table 5. Two-parameter
statement execution
times.

SIngle P.r.....lor SI.I......,••

Level I BASIC includes the
single parameter functions
RND, INT, and ABS, which are
shown In various torms in Table
4. The examples given for all of
these functions show a modest
increase in speed when using a
variable rather than a constant
parameter,

The speed Increase ranges
from 10.5 percent tor the RND
function to 14 percent lor the
ABS function. A LET statement
increases the speed more dra
matically. This Increase ranges
from 2B percent for the RND
function to 42 percent tor the
ABS function.

In Levell BASIC when RND(O)
Is used, a random number be·
tween 0 and 1 Is generated. This
particular function executes
considerably faster than when
the RND function is used with a
non-zero constant parameter or
even a non-zero variable paramo
eter.

The fastest execution of RND
results when a variable whose
vatue Is 0 is used as a paramo
eter. It is interesting to note that
the execution times of the ABS
and INT functions ~re on 8 par
with the addltlonlsubtractlon
assignment statements shown
In Table 2. However, the RND
function appears considerably
slower than even the division
statements shown in that table.

Peterborough,

NH 03458

The last two statements show
that there is no substantial dif
ference in execution time when
using logical tests such as
"greater than," "less than or
equal," etc.

On the average, the logical
assignment statements are
noticeably slower than the addi
tion/subtraction statements,
which surprised me. This may
indicate that arithmetical state
ments can be used in place of

.013-4

.012..014

.0098

.0088

.0072

K =RNDl66)
K =RNDlX)

LET K = RND(Xl
K =RND(30000)
K = RND(O)
K =RNOtJj

LET K =ANDlO)

[fa microcomputirigl

The year's hi'llf over and your copies
01 Be Microcomputing Me still lying
around in messy piles or worse l

Straighten out the situation with Be
Microcomputing library Shelf Boxes

. sturdy. corrugated. white, dirt-re
sistant boxes will keep your issues of BO Microcomputing orderly
and available for constant reference Self-sticking labels are
available for the boxes. too. not only forBO but also for Kilobaud!
Microcompufins, 73 Magazine, CQ, QH, Ham Radio, Persondl
Computing, Interface ABe, Byte and Radio Clectronics. Ask lor
whichever labels you want with your box order Each box holds a
full year of the above magazines. Your magazine library is your
prime reference, Keep it handy and keep it neat with these strong
library shelf boxes. One box (BX1000) is S2.00, 2-7 boxes (BX1001l
are S1.50 each. and 8 or more boxes (BX1002) are Sl ,25 each Be
sure 10 specify which labels we should send. Shipping and han
dling charges are Sl,OO per order. Call in your credit card orders
on our toll free line800-2S8·S473. or use tne order card in the back
of the magazine and mail to:

Table 4: Single parameter statement execution times.

K =INT15) .0096
K =INT(X) .0084

LET K =INT(X) .006

statement may look somewhat
strange, but it is equivalent to
the first and it executes 22 per·
cent faster.

This Is another example of the
execution time penalty incurred
when unnecessary parentheses
are used. As expected, the use
of the LET statement provides a
significant decrease in execu
tion time over the first state·
ment. In thIs case the decrease
amounts to 44 percent.

K z ABS(5) .0086
K =ABS(X) 0074

LET K =ABSIXI 005
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Tr.M.... ot Con'rol $,.,-,_
GOSUB - GOSUB 100 0072

100 RETURN

GOTO - GOTOXl 0026
30 NEXT I

GOTO 100 0062
30 NEXT t

100 GOTO 30

ON N GOSUB ON N GOSUB 100 .0092
100 RETURN

ON NGOTO ON N GOTO Xl 0062
JO NEXT I

NEXT loops, Using the results of
Table 1 to approximate the loop
time necessary for 6144 itera·
tions adds about 14 seconds to
the total, giving us 63 seconds
to turn on all the points and 55
seconds to turn them all off.

Tranater of Control Stat_to

Measuring the execution
speed of a transfer of control
statement required a slightly dif·
ferent approach,

The GOTO statement reo
quired a number to which con
trol could be passed. The
GOSUB statement required not
only a control number, but a
RETURN of control to the state
ment aftOf the GOSUB.

The particular routines which
I used to test these statements
are shown in listings sa, 5b and
5c. listing Sa allows the GOTO
statement to transfer control to
the NEXT statement of the tim
ing loop. listing 5b was used to
test the GOSUB/RETURN state·
ments. listing 5c was used to
compare the transfer of control
to a routine using only GOTO
statements with that required
by the GOSUB/RETURN state
ments.

The resulls are given in Table
6. Interpreting them is not as
clear cut as in the previous
cases. To execute a given rou·
tine using only GOTO state
ments is faster, but this routine
is not as flexible as one that
uses GOSUB/RETURN state·
ments, especially in the return
of control to the calling routine.

There may be occasions
when you can use the increased
speed of the GOTO to your ad·
vantage. In comparison, the

transfer of control using only
GOTO statements is approx·
imately 14 percent faster than
using GOSUB/RETURN.

A similar savings should be
gained by using the ON N GOTO
rather than the ON N GOSUB
statement. Of course, the entire
overhead associated with the
transfer of control can be avoid·
ed, at the expense of a longer
program, by including the sub
routine as in-line code.

Unfortunately, in level I
BASIC you cannot use a vari
able name in place of a line num
ber in the transfer of control
statements le.g. GOTO K). so
this trick does not reduce execu·
tion time.

CondItional Stat_.

level I BASIC includes only
the IF·THEN conditional state·
ment. At first glance, it does not
appear that there is much you
can do to improve its operating
characteristics.

I found, however, that In some
cases Ihe THEN portion of Ihe
statement is unnecessary. In an
expression such as IF X; 1
THEN 100, where control is
passed to line number 100,
THEN is required, but for condi
tional assignment statements,
etc., it's simply not.

The execution times in Table
71ndleate that there Is no penal
ly In speed lor omitting Ihe
THEN statement, so this Is a
four byte savings which Is
always worth taking.

The execution speed of the
conditional statement depends
heavily upon whether or not the
condition tested Is true or false.
By comparing the third and

lit computen. perip/lerals. software and other Radio Shack products.

Pan American ladlelllael
Electronics, Inc. A AUlhorl/ed Sales Cenl..

1117 CONWAY MISSION.TEXAS 78572

Toll Free Order Number 800/531·7466
Texas & Main No. 5121581·2765 " ..

Table 6. Execution times for the transfer of control state
ments. ~

NO TAXES collected on OUI·o!·stale shipments.~.~
\IIS4. FREE delivery available on minimum orders. . .•

WARRANTIES hlltored by Radio Shack .
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Tlbl.8: EX'cution times for various I/O statements.

tnpuUOutput ".ternen,.
PRINT PRINT .0172

PRINT ~ - .0184
PRINT ~ ~: ....,
PRINT ~ (64 spacesl" .0278
PRINT "164 spaces, "; .021
PRINT AT O. - ,. .....
PRINT AT O. ~ "; .....
PRINT AT N. ~~: .0072
PRINT AT O. - 1&4 &PIIees!" .0178
PRINT AT O. ~(64 spaces)": .0178
PRINT TA8(101: -~: .....

INPUT Not m..suted

REAOt'RESTORE REAOX .012
RESTORE

RESTORE .-
{!rom atJoot.... REAOX .....
c." compul.,

OAU OAUI.. 20 ITEMS ., .003

ClS ClS .0202
Listing 6: Assembly language program /0 perform eLSie/ear
screen}.

One T cycle :: 11(1.8 - 10' '6) MC..

TOlallltM ::: 215231t1.8' 10"61

'" .011;
:: .012 sec..

K::IN1!X)
K::INT(X.Y)
K=INT( .t4X}1

Table 9: Execution times
for various compound
statements.

CoIftpound ..........,.
K _INTI A(XII .0074
K :: ASS(X • YJ .<J09.4
K:: ASS( A(X)) .011'

Compound 51alemenla

After determining the execu
tion times of various level I
statements, I decided to ex·
amine their behavior when they
were combined. Table 9 shows
the execution times of the ABS
and INT statements used with
different perameters. In both
cases, the fastest execution
time reaults when a simple
variable Is used as a parameter,
which is not surprising.

It occurred to me thst by
decomposing them Into several
simpler statements, I might

screen.
Esch Instruction In Lisling 6

Is accompanied by the number
of "T cycles" It requires, whare a
"T cycle" corresponds to the
machine clock period. The total
time required by this routine is
shown beneath the listing.

The number 1023 In the calcu
lations Is the number of bytes
moved in the block move, and
tha number 1.8x 10" °8is the ap
proximate clock speed of the
TRS8O. The total time required
by the sssembly language p<o
gram Is approximately .012 sec
onds, just under one-halt of the
lime required by the CLS state
ment.

In8true''''' Number of T CJCI..
LO HLJCO()H 10
LO (HL),2OH 10
lO 0E.3C01H 10
lO BC.3FFM 10
lOlR 21
Total T cyc'" • to. 10.10.10.1023-21

:: .-0.21433
:z 21~3

from the combined REAOIRE
STORE execution time. These
results ara also displayed In
Table 8.

Some Interesting tradeoffs
are available when using
READ/RESTORE statements.
For example, if a sequence of
numbers Is referenced frequent·
Iy in a program loop, the num·
bers can be referenced either as
array alements or by READ/RE·
STORE statements.

The DATA statement is not
normally consIdered execut
sble, but It does requlra time to
determina that It Isn't In ex·
ecutable statement. When
placed In the FOR·NEXT timing
loop, I measured an "execution"
time of .003 seconds. This time
did not vary appreciably with the
number of Items in the state
ment.

I arbitrarily included the CLS,
or clear screen, statement In
Table 8. This is the slowest exe
cuting statement in all of Levell
BASIC. I didn't know why, so I
explored It In more detail.

By consulting a Z-80 micro
processor reference card, I
developed an assembly lan
guage routine which cleared the
screen (listing 8). It first loads
the HL register with the start ad·
dress of the display memory
(I.a., 3COO hex) and then stores a
blank at that location (I.e., 20
hex).

Next, the DE register is load
ed with the address of the sec·
ond display locstlon address
(I.e., 3COl hex). Then the BC
register Is loaded with tha
number of bytes to be moved In
the 'ollowlng "block move" In·
structlon. The effect of the
"block move" is to clear the

ar. examples of PRINT atate
ments. The results aeem In
conclusive, excapt to say that
using. vartab&e parameter In an
AT statement is faster than u~

ing a constant. It also appears
that suppreaaing the carriage
return In a PRINT statement,
ending It with a ";", saves time.

Alter further conalderatlon, It
seems to me that the execution
speed of the PRINT "atement Is
not really significant because It
makes no sense to print huge
amounts 01 data - the display
screen only holds 1024 cherac·
ters. Execution speed Is Impor·
tant only In the Internal compu·
tation that occurs before a print
statement.

The data entry statements
available In Level I BASIC ara
the INPUT and READ state
ments. The INPUT statement, of
course, requires manual inter
vention to supply the data. But
the READ statement, since it
ean execute continuously in a
timing loop, Is measurabJe.

It was necessary for me to In
clude a RESTORE statement
with the READ statement in the
timing loop, since I didn't want
to type a DATA statement with
5000 entries, even If I did have
sufficient memory to hold it. I
determined the-execution time
for a single READ operstlon by
independently finding the ex·
ecutlon time 01 the RESTORE
statement and subtracting this

fourth statements In Table 7,
yoy can see that when the test
falls, Its execution speed Is In·
creased by a minimum of about
40 percent.

This means that, where 'easl·
ble, conditional statementa
should be constructed to allow
for failure of the condition
tested. It Is probably safest to
time your program with condl·
tiona's that usually test true,
and again with conditionals that
usually test false, in order to
determine which approach Is
fastest.

Table 7: Execution times
for conditional st,te
ments.

CondIt...., ...........
(The 100lOwing e• .cutlOn limn
•• rne.lWl'ed ..,In J :II: 11
IF J:: I THEN X::l .0142
IFJ::1X::1 .0142
IFJ:II:1LETX:II:I .0114
IFJz2THENX:II:l Jx)7
IFJ_2XzI .007

IIOSta_

Because of the limitless num
ber of ways In which strings,
variables, TABs, ATs, constants,
etc" can be combined In an 110
statement, It Is a large field to
test. I limited my survey to a few
combinations which provide in
sight Into possible areas of sav·
Ing. These are shown In Table 8.

The first eleven statements
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LYNX.
makesyourT
awholenew
animal.
LYNX lln't JUlt. telephone coupler.

LYNX is a one-piece total telephone linkage
system for TRS-80 Levell and II computers. It
contains all the functions you need to tap The
Source. Engage your business computer. Play
games with a computer friend. Or do nearly
anything you wish.
Best of all ... LYNX costs only $239.95". A mere
fraction of what you used to have fo pay for
equipment to do the same job.
LYNX. To get your paws on one, call or write:

~~D EMTROL
~CJ SYSTEMS,INC..... '78
1282 lOOP ROAD LANCASTER, PENNSYLVANIA 17801
Phone 717/291·1116
VISA Of Mall.r Card Welcome

• ale '"~~''''-'~'''''JIIt,_IllII&o-._r.""'* "ltrrnoW"ll'OO'iIIlllOl__,otl:_ "IlI'\oIIl

J'r' I

,,~- J EMl~Ol SYSTEMS INC

• , __",,,,, ("d' 1_'.........plo,n...t ... d.,,,,1 ,,1_ """"
i"." I od.I"'.........

SINGLE SIDED $225.00
DO<JBLE SIDED $345.00

COMPLETE SYSTEMS
SINGLE SIDED $365.00
DO<JBLE SIDED 5485.00

INCLUDES:
MINI DISK DRIVE
FUSED POWER SUPPLY
VENTED CABINET
CABLE
90 DAY WARRANTY
FACTORY ASSEMBLED
FACTORY TESTED

THESE ARE NEW 5" FD's

• • SPECIAL• • SPECIAL• •
TRS-80 ADD ON DRIVES
IMMEDIATE DELIVERY

2 INTERFACE, INC ... ,..

I
20132 CANTARA ST
CANOGA PARK, CA 91304
(213) 341-7914

vtSA AND MASTER CHARGE ACCEPTED

TAPE OPERATION

2KBaudPLUS
for the TRS-80n•

• Savt. vrri!y and load pI'OII'UlS up to
4 times faster than normal

• Save, verify and load array d.l. up to
30 times faster than PRINT•

• User variable hardcopy formaning (3
output routines work with most
printers)

• "HISPEO" is a machine languagt
program (not a hardware add-on)

.2 copies plus a rift bask ItII prot.....
supplied on high quality cassette-for
level 2, 16K, 32K or 48K.

Writ". for full sp«jficQljons or s".nd
J14.95 (ek ormo) + Sl.OO P/H (Calif.
residents add 6'10 sales lax)

"TII'5-IO II • ,....__ If.-m.. of TANDY COII":'

'1IIIIf!P.II PALOMAR..
IIIIiiIiIIIJSOFTWARE

170 S. Palomar Dr.
Redwood City, Ca. 94062......

''HISPED''

'"UnMtl.""" II <"...... _ .........._.

• lo., loodon, IUI''''~' I" .." '0"." "11 (lOAD r..... ,-.,"
'" ""'''.~ ." mod,,_ Ion,~) _ be ........... <lo.~ ,_,.......
< be <1.1.' 1, 'u•• ..,. 0...""\1', 0.... DUN QlMI'I p'"
,..,. ,...11 net !.nI. ••n....... lK .......,••, """"'........"...
.._ .. ,,,.,,,'o onet

• k'_ ...__ MI""'\I IUIRMl. , ,. ""'" ,. ,n a <1 10-,
...t ""OlI,om (,,,,"11 I... ,,,• ....,, ,,, ••" _ <1010" 1'1 h%
"0 be 'GlI'_ ,,, ..,..... I"" '......'09''' ,_noel ,,,
1 Ion9o' ,,_. '.'.","11 ''''' , _ •• IASIC. (011 lun,
...... oblol••• '

• ~,"9l•.••.,."oIo.. ".r_".0:1 ., Id dow.. ~HII' l>o." I."......
o<>d .... ""'''.....\1( .........o<d llood O<l' o' 01><_ ~I...._ '0" o.
"V" 0". ".1""0<<1 to "'" • .."

• ......01_'_ ., Ju.. i'Iold ..... _~ ....... 01.........11.
...ond ","", "'- < ,.' ,._" _, .'9'" .,..~

lAor••n- " ,__ uO<Od ,..,. !>tood.,.... to ......odu<. AUTOlt .......

ClOH..... ....,eo.o:I ou _, ...... "".d, -ti. "",." .. to< l..-lll SlC
n ...., •• t...n ••.., , _. <ouldol"' '.';Ol w .... i"li! 00'....

.,..,.,..0-,.;" , ••_ oc "...,.. '''99'"'-'' , --',• ..,.. """,.
Iy ;"".. .....00<1 AUIQK 0I01f _ .. I... """go .

BRING YOUR TR5·80
KEYBOARD TO LIFE!

•K...-",. _." '0<.1"......., ',""'....,'. 'J"",,, PO""" <........ ~ •..-d
_ ~ 'n.oO....t •., " ..~ ~.,..."..... ,,,.,, I"" I,ll ,n _ ..........
lo~ ... ,loot ... ..dg.oo" ".,,' .. ,_,." •• ~.,"'9 .

a-~<..d ....k...... 0-1.. 1_,,,.....,,'tood
>OJ,, ....... dl...,I, I", _. ,"'....."ti....

m ... "",N ." 00.0 -... 01 .11... , on IA~C .... 00...... .»","--", So
why .." ... _ ,•• lli"9 ._ ~.,..bcaa.d to I.... tadcty ...,tIl..-,

80 Microcomputing, June 1980 • 103



K .. ABS(X. '(I ""'" K",X.'( 0076
L "ABS(KI 00"

01!1l0ljll

K "ABS( (A/Xll .01" K "AIXI .0086
L "AB5(Kl .001.

OHi lOla 1

LET K" AB5CX • '(I 007 LETK",X.'( .005
LET L '" ABSlK) .005

01101;l1l

This might be very bother
some, but It can be useful In pro

grams that require multiple ac·
tions after some decision. Many
interesting variations of pro

gram statements are possible

as a result of this feature. For

example:

or programs appUes In your

case (i.8., BO percent or the exe
cution time is spent in 20 per·
cent of the code).

Following is a summary of

some general guidelines you

can use to increase the perfor
mance of your programs.

Tab'. 10: Execution time· comparison of compound and
decomposed statements.

reduce their execution time.
Table 10 gives three examples.
In 88ch or the cases, a single
compound statement Is re

placed by two simpler state·

ments that produce the same
result. As the execution times
c~arty show, usIng a single

compound statement is can·
siderably faster than using two
slmpilltr statements.

While it is not fair to say that
this will always be the case, it is

certainly something that you
should Investigate when devel·
oping your programs.

BASIC VlrIIotlone

As a final project In my In

vestigation of Lovel I BASIC, I

deckled to "xamine the behavior
of the language when used in

ways not documented In the

Lewl , User's Manua'. It orten
turns out that there are Quirks in
a language, which you can use
to your advantage if you can find
them.

The tl~t statement lioolIed It
was the FOR statemenl. A typi·
cal form of this statement Is:

that can be caUed and supplied
with the particular parameters
to be used In Its loop calcula

tion. The use of variables or
logical expressions can be ex

tended considerably beyond

what is described in the manual.
It Is possible to use logical ex·
pressions to define Boolean

variables such as:

It is also possible to use
"mixed mode" expressions, or

expressions in which logical
tests are used with other varl·

abies. For Instance:

SET( (JO'f}°32 .2.•2l

is a valid expression.
In the expressions ON K

GaTO and ON KGOSUB, I found
that if K is a negative integer the
expression will not work. How

ever, if K is zero, or if K is a
positive integer greater than the
number of parameters In the ex

pression, the first parameter will

be selected. For examp~, in the
expression:

IF X lIE 1 THEN A" 1: 8.2: IF Y.1 THEN A
"A.1:B.8-1

will..,t A=2 and B=1, if X=1

and Y = 1 or A = 1 and B = 2, if
X = 1 and Y<>l. A,B are un·
changed If X<>l.

One final Interesting result
that I found was that in 8 pro

gram line which includes a
PAINT statement, if the final

character on the line is a quote

the mark can be eliminated,
thereby saving one byte of

storage.

This means that the f~lowing

program lines will produce the
same result:

PRINT MNC FINAL OUOTE NEEOEDM

PRINT ""NO FINAL QUOTE NEEDED

Lnal I auldallnaa
Some of the above results

have shown you how to con

serve memory space, while
others have shown you how to
Increase speed, usually at the

expense of program sIze. You
should make the tradeoffs you
feel are necessary in your own

appHcations. It should be possI
ble to obtain the benefits of both

reduced program slze and in·
creased speed if the "80f20" rule

I) Avotd unnKuury uN 01 paren·,......-
21 UN lhe LET slallttnenl in ..slanmenl

stjllemenls
31 Use FOR·NEXT loops as much as

poaSlbte wilt'lOullests lor u.ilil'lQ lhe loop

4) Use FOO·NEXT loop. en a lingle line.
~ Avoid unnecessary slalem.nl. wl1hin

loops.
61 Use varlabl•• In freQUenU~ ev.lu.led

expresSiOns r.lher INin conslanls or .rrjlY
_II

nUse compound stjllemefll. r.lher lNin
sequences 01 limpter stalements.

8l Use the random function with. lero
parame1er where INSib6e.

9\ Where possible. UN coricSotional
st.lemen1S whiett ll'YalUile 'alse moal 01
lhe lime.

101 In .r,thmehc.1 e_Pte.sions use
mul1ipllcjltiOn operations rather ,han dm·
licn operations.

As I have noted, these items
are strictly guidelines: Considet
them along with the various tim
ing results 1 have presented.

I have applied some of these
guidelines In Listing 7a which

was recoded in Listing lb. The
execution time for the first pro

gram was 47 seconds. Using the
recoded version, the execution

time was reduced to 17 seconds,
a reduction at almost 64 per·
cent!

While results such as this

may not be possible in every
case, I believe that the savings

you can attain are well worth the
effort. •

FOR I • , TO 100 STEP 2

In this example, the start in

dex, end Index and step size are
all numbers. I wanted to know
what woukj happen If I used

something other than a number,
and I was pkJased to discover
that I coukj replace any or all or
these numbers with either vari·

abies or expressions.
For example, the following

statements will execute proper·
Iy:

FQAI.ATOBSTEPC

FOR I • A • 3 TO A,8S(tu4J STEP AN DOl

This is Vllf'j useful in program·
mlng sHuations. One examp~ is

• general purpose subroutine

ON KGOTO 100.200.300

if K Is zero or if K Is greater than

three, the statement will trans·
fer control to line numbef 100. I

tried a sample program which
Includes multip~ statements on
the same line as a conditional

tesl. The program line I selected
was:

IF x" ° THIN A.O: B.1: C.2

In runnIng the program with

several values tor X, I found that
If the test evaluations were true,
all the remaining statements on
the tine were executed; while if

the test evaluations were false,
all the remaining statements on

the line were skIpped.

10 A.(O}" 1
20 FOR I • 1 TO!lOO
30 X=lllt1.28l ° A{O)" I
40 IF ((IX - AfO)f100l ) ,00011 THEN x= 6.28"X
50 ""(1). X
60 NEXT I

Listing 7a: Sample program for use In applying Level/BASIC
programming guidelines.

10 P"S.28
20 K:~~P

30 L=-"Ol.!l
40 M .11100
50 N •.0001
60 FOR I " 1 TO!lOO
10 LETX.,K"'
80 IFlX-ll"M>NLETX=P"X
90 lET Alll.X
100 NEXT I

Listing 7b: RBcodftd version of progr.m shown in Listing 7a.
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AUTHORIZED

COMPUTER SPECIALISTS

722.00
84.00

254.00
424.00
169.00
675.00
375.00

10%
DISCOUNT

Off
List

64K 1 Drive
53499.00

No Taxes on Out 01
Slate Shipments

Immediate Shipment
From Stock

Popular 16K Level II System $

26·1145 RS·232 Board.. . .
26·1140 "0" K Interface
26·1160 Mini Disk.
26·1171 Telephone Modem
Fast 100 CPS Centronics 730 Printer.
Highly Reliable Lobo 5'/'" Drives.
Versat; Ie Lobo Interface. 8" Drives
and IMI Hard Drives. Call For Prices

MICRO MANAGEMENT SYSTEMS, INC.... 72

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S. W.
CA IRO. GEORGIA 31728

912·377·7120

15%
DISCOUNT

Off
List

4K Level"
5527.00

Full Factory Warranty
onAllltemsSold.

V ISA. Master Charge
and COD's. Add 3 %

..............................................

ULC

STATIC ELECTRICITY

YOUR BIGGEST ENEMY'!!

STA TIC /S THE MAJOR CAUSE OF

PROGRAM AND DATA LOSS
Compuguard 2000TM can help eliminate
static problems now! Compuguard is spe
cialty formulated 10 reduce stallc electric
ity in all types 01 carpeting. You simply
spray Compuguard on carpeted and fabric
covered surfaces near your dala process
ing equipment and Compuguard immed
iately goes 10 work eliminating trouble
some sialic.
You can't afford to be wilhoullhe protection
Compuguard 2000TM will give. Before you
lose another program, ORDER TODAY!!
Your Compuguard 2000TM Starter Kit, at
the low Introductory price 01 $12.95, in
cludes a haltgallon 01 Compuguard 2000TM.
spray bollie and complete instruction.

YOUR SATISFACTION IS '00%
GUARANTEED OR YOUR

MONEY BACK'"

SEND NOW Your Check or
Money Order for $12.95 per Kit With Your
Comple,e Return Address To:

Woodland·Hafner Associates .... 230
Research Building
444 N. 3rd Street
Philadelphia. PA 19123

OR CALL COLLECT FOR
INFORMATION 12'51928·'691
Dealer Inquires Invited
Master Charge or Visa Accepted

...............................................

w 0 R D
Processing

in

BAS I C

UPPER/lower case that Is,
fully compatable with
Radio Shack's kit $4.95

NUM Listing without line num
t>ers for the final
copy. $4.95

TERM No more line listings that
run of! the page $4.95

APOS Allows BASIC to save text
as program files $4.95

"WIZt! Our manual on word proc-
essing with BASIC $4.95

These programs run on any Level II
cassette or disk system and can be
turned on or off from BASIC.
They are distributed on cassette tape
with instructions.

SPECIAL OFFER
ALL 4 programs plus the Manual tor
only $14.95

Pro/~ssiolllll1JG'1lCorpmwtioll .... 231

100 Broadway
North Haven. CT. 06473 VISA/

110JI }./9·7071 MASTER CARD

~~IT
~~"-'~. for your
'{?) TRS-BO·!

THE SPOOLER s-tpuaiClo lhe \osKal fUnclion of in·

pulIOUlpul oprrMioru from 11'1( ph~a1 functIOn of

1M \oI.mC Inpol/OulpUI o~alion. Tht prOl."nWH and

prmltT can runcuon indc'pmonnJ)' or tach Odlt'1" , A1

I rnult. Iypiul comrT'ltH:ial Ipplicalions run

nearly TWICE 15 rUI.

THE SPOOl.ER will fit into YfWfconfi'LU"*lOn-no
requirtd amoYnl or memcwy or buHn ~. Tht
diMribulion dISk provtOoo" diMilK1 ~Cf~n5 of THE
SPOOLER,20 for us-t in I 4811: \y5lnn and 20 for us-t
In I 3211: ~y ... nn.

THt: SPOOLER requilh no moOirlCallon 10 your

Us.tr lpp'icA4ion prOlrlm.

P"rb: I'•. A4W 14. 'or nM6I nnI oNIn.
"'tid $5. '01 C.O.D. or*"

DDc--e...........~ ror Ill.
Mockl II nnioa 110" avall.lIk.

PIIono (513) 191_ or writ.:

Snapp InC.......
~~ ffitlfifu~
~®l:u'jj) ~

• r........_ ...... ,..,.._e.- ... r...... e....-.._
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GENERAL

Your neat graphics
can get shot to ribbons with CHR$(23).

Doublc Sizc Graphics

Program Listing 1.

10 REM ADDRESS COMPARE rOR TRS-80
20 fl.(M 15 ""IEL 1/05/80
30 DIM ol(12),02{12l, 0](121
"0 INPUT "STARTING AODR£SS";A]
50 INPUT "ENDING AooRESS";A2
60 l[T A_AI
10 Cl S
80 e-PEEll;(A)
'0 PRINT (HkS{23)
100 (-p[n{A)
110 IF15<>C THEN C;OSU15 200
120 lET A_A.,
1]0 IF ,1,<,1,2 THEN 70
1 "0 Cl S
150 PRINT ",AoOR£SS","NORMAl","OOUBl("
160 FOR 0_1 TO 12
110 PRINT 01 (0) ,02(Ol.0){0)
180 NEXT
1,0 STOp
200 J-J+\
210 01{J)-,A.02(J)-f1;03(J)-C
220 RETURN

Bertram Thiel
759 West Main St.
Frostburg, MD 21532

It's funny how one thing leads
to another in computing. I

start adapting a hangman pro
gram and end by PEEKing,
POKEing and performing some
fancy logic that has nothing 10
do with spelling.

While transcribing a hang
man program into my TRS-80
level II machine, t decided that
the meager graphics In the
original needed some embellish·
ment, like sketching the IIgure
and gallows, followed by 8 rope
dropping down and the head
moving 10 one side with the
word "snap" appearing next to
it.

Sl....... O.rt>ege

ThaI'S simple enough. but I
am using the double-sized char
acter width for greater legibility
on my 9-inch monitor with the

command:

PAINT CHR$(23}

That's where the trouble
begins. I have written the
graphics part using SET(X,Y)
and a PRINT@ for the word to
appear near the head, but in nor
mal 64 character mode. When I

insert the CHRS(23) at the be
ginning and run II, alii get is gar
bege, and the PRINT@ lina fails
to appear.

ExtensIve debugging fails to
show anythIng of Importance,
except when I eliminate the
CHRS(23), averything works fine.
It is also apparent that once you
are in the double-width mode,
the only way to get out of it is to
clear the screen with the CLS
command, erasing anything on
the screen. Radio Shack gives
no information on how to reo
store single width graphics and
letters without erasing the
screen.

The article,"Hidden Codes
and Missing Chips", by Patrick
and Leah O'Connor (80-Micro·
computing, January, 1980)
starts me on the way to a solu·
tlon when they describe how
double mode works in hardware.
I try OUT255,O and OUT255,8 to
go back and forth between the
two modes, but it is too quick.
The OUT command does not
latch, so when it Is finished the
double mode reverts back to
what it was before.

Putting the OUT command in
a delay loop helps, but this is im
practicaL Somewhere there has
to be a bit that is flipped and
used as a reference to change
the bit No.3 on the output port
when it is finished.

To find it, I have to get my feet
wet in the swamp of PEEK and
POKE to examine the several
hundred addresses of reserved
RAM that Radio Shack does not

explain.
Since some byte has to

change when going from CLS to
CHR$(23), I try writing a short
program to test RAM within
range of addresses, compare
the contents before and after
the conversion and store any
positive results for display at
the end 01 the run.

Listing 1 does just that, stor
ing the contents of memory in 8
and C, then comparing them
and storing those that changed.
I dimension the arrays to 12
places which, as it turns out, are
more than enough. Try the pro
gram and specify memory loca
tions starting at 16384 and end·
Ing at 17128, which Is the zero at
the beginning of Program Text
(see the T·8UG manual for more
detailed information).

The results show that there
has been a change in the cursor

location, and six other loca
tions in reserved RAM. The one
that stands out and says,
"BINGO!" is location 16445,
which shows a zero in normal
mode and an eight (or binary
00001(00) for data pin NO.3 in
the CHRS(23) mode.

Now all I have to do is POKE
16445,0 to convert back to nor·
mal graphics and character size.
As far as I can tell, POKE
16445,8 is equivalent to PAINT
CHRS(23).

Switching back and forth be

tween normal and double mode,
it is soon apparent how the
thing works.

Even NUrnberl"ll

First, the PRINT@, in double
mode, only works for a word
starting at an even·numbered
position. If you are in double
width mode and type:
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...,..
• HoUowgien St. Iryin. CA
n.. . 552·""6 92714

... 53

LNW
RESEARCH

SYSTEM
~""'i:='IEXPANSION

fO. THf TM

TRS-80

The world's most popular microcomputer, with 16K ot
memory and Level 11 ba.1c lor only $675, complete
with lull 90 day Radio Shack warranty. .
We accept check, money order of phone orders with
Visa or Master Charge. (ShippIng co.'. added to
charge orders).

Disk drives, printers, peripherals, software & games...
you name It, we've got It
(both Radio Shack & other
brands). Write or call tor
our complete price list.

32 EAST MAIN. MILAN. MICHIGAN 48160. (313) 439·1508

NIXON'S·
FAVORITE

TAPES

\l;;~llJ
BLANK CASSETTES
PREMIUM GRADE C-20'S

5 SCREW HOUSINGS

8......... 1OI$a- 100/$75'"
"ORDeRS UNDER $20

ADDS2-IN OHIO ADD5-1I2'1.TAX

J[]Hr.iS[]r.i
(lATA PR[](lUCTS

P.O. BOX 17178 ... 221

ClEVELAND, OHIO 44117._-

It....SOFTWARE
MINIVENT

••MIfT perlorms minimal lnvtnlory conIrol lor
the ll'll.lkoom number of kMlntory items. It Is written
lor the TRS·eo· 16K llW8ll1 In BASIC. with built-in
machine IanguIge routines for fasI searching ~nd

uti. _ Input. MNiIYEMT can handle up 10 1400
inventory items, showing pans on hanel. order
QUintity. Ind liS! order Clay. (II dots not pemit
dntriptions or pricts.l

.1WfBfT can surch tor. add. Of delete iIIms.
lOCI c:hInge QU'f'llill8s or utes. MIRtIT will
dispay iIems whic:h need 10 be 0fdIrId. Ind slow
mcMng Items. With optionil print«.•1ftBfT t.Ill
print an order 1m Ind h.t if"l\lltfMory.

The lui price $49.95 indudeS two versions of
••IYBIT (8 Of 12 poUion part no.·sllnd~e
cll>tulroIUtioo.

Other TRS-80 " ••••Product.
COIl ......... • W...., Lou s,....
~ Mod.1=Otecast, Detlbue

BE - SMteh Entry Retrieval Program
MachlM lMg~. 12 to 44k ASCI enar.

u.uao . w.etllne Language I/O for BASIC
OMs and Progr.ms to Tape Of Disk_..-

OMINt'ftNT2.0 .S41.150112.0ltape) .12•.15
o COMl'\J.Dln1.2 .'1'.10 OlEl.Oldltkj ......15
OAddltlonallnlOlrNtlon DIASICt01.1." •.15

FII. Ret. add.~ kill Tax· Totll.'-----:cc:-=c:
OCheck/MonlyOrdif OVISA OMASTEACHARGE
c.rd No. Exp. Oltl _
Nama Bank No. IMC)
Addrl"

II.... Inlonnatlon Tachilology Syatama
POI 2187 _. FL 1317'

'TRS'SO IS. trldltnlrlt Of RIcI~ SI\IClI. I TInC!)' Corporation

... 300

/
II....SOFTWARE "'\
COMPU-DIET

Acomputer based nutritionll ballnc:lno system.
Professional psychologists and nutritionisls hive
cornbinId with cornputtr tlChnOIogy to crNte
COMPU-D1ET: I program fl\ll1I1ows you to spend
miMes I diy If your TRS«I. Indlose Ibs. PIf ....-k.

Eith day you Ind your fImiIy use COIlfV-DlET,
your bodies will come tIosef to healthful equilibrium
- USIng I'Ilturall00ds INlt you like. With this new
sdentific technique, your compuler win I'lelp you
an I unique mrtIboItc: ballnc:e 11'\I1 gUiranleeS
optitl"lll weigtllloSS. FInlIy. the ultirNtt weight toss
diet; one you S\I'f with and lose III you w~nt - 30.
40. SO Ibs. or more.

COMPU-DIfT Is written in BASIC for tnt fRS-BO
161( lM II. The lull price of $19.95 incIudts
bet\Ivior mod progriWn. nunition ~blSl. weigh!
toreclsl progtitTl. and Wttgtrt loss booti:le1.

Other TRS-ao " ....Products
IIINIYENT . Mlnlmaltn'Mnlory ContrOl

1400 Itema. 18K l.....-I II
R - SNrch Entry f*rll¥a1 ~am

".chin.~, 12 to K ASCI ehar
IIA8ICtO • Maenlne~ I/O fOf BASIC

o.ts and Proor..-ns to ape Of Disk

PlN....nd
OCOllPU-DtET1.2 .'11.15 DIE2.0(tapl) .124.15
OIllINlYINT2.0 ......150aEl.O(dlakl .1<t8.15
OAddlllonallnlotmal1on OaAllCI01.I.'14.15

FIL Rea. add.~ sa"s T.x· Tot.,.
DcnllCklMoneyOrdir DVISA OMASTEACHARGe
Card No. bp. Dat.
N."", Bank No. (Me).......
Ill... Inlannallon Tacllnology Syataml

POI 2187 SoroOOl. FL 13171
'fRS'eo il I tfldlmlr~ 01 RIOlo SMell. I flllcty Corporl1lOfl

\.. .... 301./
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""",..... ......... -,- Ot...... -,- .......
0 ./2 no >/212 no
1 (•• 1112 no I- • 1)/212 ye. l "' .. _ 1, >/, no >/'12 y.. .. z .. _ 1
3 I- + 1)/2 no (_ + '1/212 no _:._2

Table " Logic chaft.

Program Usring 2.

1 .E!'l D{"ONStRATIO~ 'ROtRA~ YITM t.Ap"ICS
1 Hl'l <;UItl.OU1,IH lO CO~HCl rD. CIiRS12J)
} lUll a TiltH l/oS/80
10 CLS
20 fOR Y·O TO ~7

jO .-y
~O Hl(_.V)
SO NOl Y
60 GOTO fiO
'H (NO
1000 'lOt SUaROUTlN[ 1) [VALUAT( • 'OSITION 'N HT COll,,-ANO
1010 Ir 1>11] !''''"H "I .5 OYERVlLUlO": STO'
1020 If "-0 R£TUIII.N
10jD A· .. n
10100 '_'/1
1050 C-(.-I)/1
1060 o..e/2
1010 1f({A-INT{,&)"ol :'!llO {(I·INT(a)} .. O) HHN A{fURN
1080 1r{{c-tfllT{Ol .. ol uo ((D-li11l{O}}"o) TIHN ,..X·l:'l(lUIUI
10'0 1r(A-INT{A))-O) AND (I-OIT(I))>ol TIl(H l .. l·l,lt{TUlN
1100 l~J-2: ~ETU_H

1110 HO,.

~GOSUB 1000

mill graphics IIno 'ro," 0.0 10

.7,.7. Insert:

and note the discontinuous tine
on a new run. To activate the
subroutine. put in the line:

1~ PAINTCHRS(2Jl

and you COrrect this problem.
Study how the subroutine is
used and insert it whenever you
decide to use double mode in
graphics.

With the knowledge of the
PRINT@ idiosyncracies and the
unusual use of graphics memo
ory storage. many unusual and
useful effects can be accom·
plished.•

trUG. what aetion will be lakA" to
set the proper memory bit to
give a continuous line.

Subroutine

The subroutine starting at line
1000 in Listing 2 uses these
characteristics trom the table
with the integer function and the
logical AND to determine if
there is a remainder after di·
vision.

Note that a tourth decision
line does nol exist since. it the
tirstthree are not satisfied. then
the X must be of character three
type which requires a displace
ment two positions to the lett.
Special consideration is given
10 zero in line '020 and an over·
value check in line 1010.

" you enter the program as
shown and run it, you get a nor·

127, but in double mode all you
have available is every other pair
at X memories. It we look at the
lirst four numbers. 0,1.2 and 3,
you'll see what I mean.

Type In SET(O,30) and you gat
a block In positions zero and
one (in double width model,
SET(l,31) occupies screen posi·
lions two and three on line 31.
SET(2,32) and SET(3,33) though
they do reside in video memory.
are nol displayed on the screen.
POKE 1~45,0 and you see
them: POKE 1~5,8 and they
disappear again. To draw in dou·
ble mode graphics, you have to
take this into account

The only thing left to explain
is how to do it easily, especially
if you are graphing. Studying the
characteristics at the numbers,
it becomes apparent that each
had a couple 01 characteristics
unique to its own group (multi·
pies ot tour). each time you
divide by two you have a result
that either does or does not
have a remainder, with. one ad·
ded to compensate tor odd num·
bers.

Table 1 shows how a position
can be evaluated and, when

PRINT@l00.~MElLO '-:PRlNT@lM.
"MELLO T

you see only the first line
printed. Now enter:

and the other line will appear.
Note they are both double
spaced. Double-width mode in
puts characters every other
position in memory, and if they
don't sian in an even position.
you'll never see them. This can
be surprising when loading the
screen memory with a message

or graphic in double-width, and
you have it suddenly appear by
leverting back to the normal
mod•.

If you have printing on the
screen in normal mode and
you POKE 1&4.5,8 0' PRINT
CHR$(23), you""" only one halt
of what was there before. Also,
the whole screen is shifted right
on, double-charlcter width.
which is the clue to under
standing how double mode
characters and graphIcs work.

Remember that you can SET
any X position between 0 and

COMPUTER FORMS ......
......412~'79U I M.C:.OCOMPUTaa

PAn. PIlODUc:Ta
'All iT~- ......' .LAflI~...!'mD.- .....nu.
n~lI'I~PA"'~
...-Te•••• "L, C~M '1...8.'" ....... tr' __•
.....1IlI..,......TIl..........~I~....I~.. CA..
.-..u P....... TUda_ • • ••..........................._ ......1"...
........ u...".. ................ ___
..--........................................._.............
•••U' •. .,."......S .• ,.••• _1"'" .."'_••••_......- ......... ._- ...~-_........
.A......." ..........~ ___......-....... ._- .......--- ........e.-...., ....... nhr ..................... ,.....................,..
~......... c ..... Cwlt
~ .................. -..,.
..U ....... ,.,.... -0&---.................,................. ......y.-.
.,..ftITUI ......_C.......... :E •.n........,..LL&, .....n

.............._,,~ UN "UNI'JII"

features a complete line of

SOFTWARE
and BOOKS

for the

IRS-30

THE C[JMP-CflSE

'"n~ 'TYU CAau f'OlI CAltnlNl A" "*01'lCTllllCl nc ,".
co_n:1. _QWllln~COIl'JIOC11OIl_c.......,.
co-.JIA, tJl'A_~'.'''I JIKOfIDlJlOOI_IllUWI. "-(
0110 CASIlI'O. _1'0'1 "'11 h'llA "ACt. f'OIt 011 ....
_lIl.NWU; ~ ....O'(lSOlO¥ll.Ql.IWIIIUlI '-'(AU _"''1'
_l't0'W'l «JItI:1l co-:cT I'OW[It ~ CW'OlAn: CQVII CAl> •
_~~ I.OClU:O _ I«¥llIn ""111lOU' lIIIC 1l1'lU"l11'lQ

cAaU OlI"flOlllAl. ., I'lODUI..IoJOII CIDI'oVUlI o\IW '" .,., II'\'TO ..
_T'l)II",A~nUIlNlC1MA.ft'OC:_ ItOII
_ll"-IO~~_ tlot
ItNOaJ-.. _C... II"NO' __ . U

"401 UN _IIe- It
CC'IO_",A_C... • II

""'~'~'''A''_'' ., , •••,., ~ ... ~ .... .",-
COMPUT\:R CAS\: C[JMPRNV ... ,

56~"0l.A/1 MOOI'tO CT.. COUI/IIIklS. OHIO ..
(f'"1", "'... .nll
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AN INVITATION

EXPANDED MAILLIST SYSTEM
Iy H••.., H."'.",

,..if•• l~ ",oil'··. o' d"."·oo....,,, ."d _. ye.. ,,~ I,ed '",1.1\0 C.E.CS 0\0 ..

'e ••,e, ''4! """,' (0"'01",,, .... ,I,I\Q I... , ...,t"....va.l.b'. 1o• ,10,. TItS 80 .t ..
'Pet.. '0'; ...trod~Clo'Y ""CCIt of SS44S H•• 'v,t"... _Itq" to,. .. ~'''Qle d·,1 ..
)1. ",.,'a"e ci .. 0""""

H•• E." ci.d MoO,I.,1 'i·I .t......"I.... , ".,1..""" "'.,....... 1."o...oe \.0'-
....(" .. low. '0' '''e '0" 01 !IOO ••co.d, bv \'jO'" O' "0 ,od S 'Ko"d,!
I.•••v, h., (omgl.,,, ."0' I••op."q d ••,oo..rv w,1, .\ 0 ,.,..1 v ........0
.Io. i!.t m "~.v ,~C••, t", d ' 0 ," the """ de. .. f,l. "0'
'o.."d COI'(II,IO" '''. ' ..." ......1'0 "e Io,pl. l,le oI"d .eo.o ".t,O" c.p,ob,I,I,••

Ihe lollo....q 1.. '1'1' l."led p.QQ' , ._• ... , ...d ..d .n , E.p;o"d.d MoI'U u
S,".'"

.. DU'liCATE CHEClCING-Ch.d, ;0' d",~~cale, e' vO" .M., e~d ..1'0 I...,
• ,ep"''''e 'o~t'''e .1- .. , ....11 p.I'Qe .. ~ .~I"e I.le 01 d"pl,,,,, •• n""'~11 ...11. ...'~o'e
"o.........~d

2. FILE t.4AINTENANCE,_U~ 10< ..dd'''o de!et,~o .. ~d <(>mo'.,...0" "'Q

0' yO~' ......" ., l,T.,
J. lAIEL AND liST 'lINTIN6--Allo...' ,.l.. "t,~. 0""''''0 01 l,b.l, O' 1,,1\

,,, ~o !o .. '." d'q" 10 ..'1'. AI,o I. .., f",11 ,,,,op'.u'o" cap.. b;I.I.... F-Q. "''''''01" ,I
'1'0'" ". d I". 01 ...."''1'0''. ," "" 1.1 :,1. .. ·J .... N· i" the,r .... "od. '''(.110'
.1.." ,.1. "'" 80' 'f0" ,"o..ld ,.1"". J N· ""d WOP'"'' '&0'.

4. STATUS ANAlYSIS-Th" p'oq'.,., .. ,II 0"".'''''' ,1"1;",,,,,1 '.PO'" 0" ,hll
o.'''.'''.q., of "",me, ~,Ih """ .. ,,, 1,,'1" O' ,.q,o",,1 b ..... do ...". II.....1\.f",1 10,
I.,! ,,,"'. ~o'iee, OIl I..bel,

5. FILE, lE,OlGANlZATlON-W.,;' ,h., o.oo.",m VO'" ......eo'o"'''''e ""
I.r., ''''0 H,.c.f,,, .. Iph.. 0' I,P "od. '"IKl''' 10' '''''' II.I.le "otoabil.'..

•. t.4UUI·'UlflO5E LAIEL UTILITY-P..."..d", to d 0""""0 01 l",b"I,
10' '0"".•1 d001o<."QIl"

E.p• ...1e4 t.4.:litl 5.,.1.", ." .II;'......ith "".1 ss•.tS
t.4 ....,.1 .,,1'1' n _itll fOlK c,."il 1_"".. " ....

AMCT-80
.., E.r1 '.1_"

II., ...." ...ot." "'0". "ode ,••,,1.•• 10, 'h. 10; le.<.l 2 TitS 10 " ,k. 0,,1'1,1
"'0"" "od. o' '..... ,....... I••""o.... ,'c.. ·• I.' '1'0",. 00'0")1'0" dQ>O" 0' ,_"d
~f; d.o d,"q .... Vou' o'ol,e,.,,< '0 .ee. ve "od... I' ;""l",de, Q p'ep.oq ed
0' " CI'''" ,e, f~l v b'. ,pe.d "'D '0 10 ... D.'" I Q "k....." per
q'OwP "nd I Q 'P<I".' be' ..·"e" ,,'O"P' ", ...,e' '.'e"••d oo'·e",. Tk• .end "'Od"
..110_' 10' ."vbo".d """'1' "0"" "1 '0 ,•• d ..o b... ",i :':"0 .. 2SO bvl.. ""0
0..1'10' '''.'11 ,,'e ...."'< o.oq, " b'e rne".QII' 01 b" "k"""CI",~ ••c:I>.

'.Od"~~·'m.."~=::;.:..: :::::~ .liI~w;:"·:~:::t::: ~e;4".:'t:!I:Jol10'"'0""'''

0••1e. i"41,,;'i., i ....it.... •

COST effECTIVE COMPUTER SERVICES
1041 Ute - P. O. 80. 3~3 Gr.nd J"nction, CO 11502

IlOll 24]·]629 .-"

July I, 1910. I'" co..,~ of KILOBA UD MICROCOMPUTING
.. eoi"l up 10 52.95. In""lioD .... foully kil. BUT. we woulel Uke 10

nlead you an INVITATION TO BEAT INFLATION . .. SUB·
SCRIBE OR RENEW YOll, p......1subs<riplion from now unlil July
II. 1910. A T THE OLD RA TES.

Do.·1 miss a....... of I'" iad..lry's most romplole and informali..
joa..al by IoIIiDI IIIIs SA VINGS pass by ••. fUl oul I'" coupon
bdow loday. Tk.. price Inc mak.. all Olher KUobaod Mlcrocom·
puline subs<ripllon offe olel on July 18th ... so harry and BEA T
THE 18% INFLA TION.

I~ _1O~1

lft~
,~. SOFTWARE!
~ ecc "1
~~ Corne<l llI" YHl (haIity SeftWaft for the TRS-8O g DOW

~ '."-", ......... anllellle. ICC 10 pIeaaod to be aIlIe to
....... _..., lDe.ttware'" with ev_

OCIo*P IOf'tVoI,U , -. ••ua.w. • tJ.e very ...,. t.tare. A1M we
llw .,.ft I. • ...... dev'" c.-- ......- leftware for y...
.,k ., ICC. every aeed. Write UI for • FREE price quote.

~F~~-SOjt:;;;;re'lThrnk'jiC(f~ eo".

o Mail Base 80 _. I (l....ul UI. II d.,YOo) Sb'.')
10Cl IlU••ul UI. I. d.I~••UU'.')

"U)lOOl'lIolXUS p.o., ••"";;'~~ bu••• -.<1 0' .n ... I ••,.d n_••••••• ,1••. Plu'
I. ~II...... 1.«£••« ... 01 I.'o'_"on 'n ~ft••••••• Iud.,. 1101 .,1 "'001._
","YO ""'.' ••'10. kill" ,_""", on..... ~ 1101 In .I.-cool. 0 ..... [.lCr~L1:IfT:I:

o Oil Delivery_1IOO II IllQlllUS 4U ~ I .,1 ... ) ... 1•• 10' ,.1..._t•.
".,•• _ 10' ,"" _. TlIIo .,..... ~~... I.. ,- ,.,n•••, ,too "".,1". I~d."'"

o Vendor _ I ' ..·... 1'·.. III ~ I ) 0 •.• 1
nolo '.0 ~..,. 1<-.<1 01 ." ""II." ... _ •• Io~ 0" ...1) o.......0...Il.....
....... ..., o' , ....._tl"" " YOnolo. _'. ~ .1_ ponl .. ~«•• o k,
...._. OIM. fl. I .

--9:=- For Supplies Think Bee~
oDisks & Tapes_)\. h .. k ...... , .. l>Iou" s"." ,10 10 ,1 uuJ

• 1_0 .. 1......... .._ , ..... ) I'" 01 10) _~"".,w<l. u •.•) ( 1 \0)=c:. ".. 1'0" _,," 111' 110'''' C20' •. _AIlIl '. ITA£: 0.......1. u"'.U
...1 r.... Ioo'<to • < , n.Un

o Prirlters t\ooo ...... 1 n 1 nllfTlJI '"' .ut:1I ~ ... h .. , •• , ..... n
...11 ••• no.. ,,1.'" j _', 1<0 ~<'" , 00 Ufo. 51100.001
UCOlII)ITI'*I:II ~ICi lOll (UO , •••••• ) SI)oo.OO

I:J·I[J~~·~·~·-::c:..:...~J[~.~.~..~w~~~~~~c.~ ..~'~.•~~~~~~~J~ :: v.... sc , ...
ORoEJt NOWl "'. pr _.-- -11 ' CUMUft. 1"ro1tfr v w.- 1 , ...
Mdi~l ,Ilarl" .. SHID ,.... .... NV8 r-owoMoto edd ,.,. CloM-lo bot~. 01 .1#toI. Iloo'01( ...........

"ef '~'''''''red__TelAJ .._., ...... 1"11 , ........ "'... , boo ,....,....11

Bourrut Consulting Corporation
21 f....-dyAd. Smrtht~nY.1l7!1

TO BEAT

INFLATION
t- OF COURSE. I'LL BEAT INFLAnON • • •

30688

State Zip, _

o New Subscriber 0 Renewal (please affix an address label from your most recent magazine)
o I year/SI8.00 0 2 years/S30.00 0 3 years/S45.00
o Payment enclosed Bill: 0 Me 0 Master Charge 0 VISA 0 Amerex
Card 8 Expire Date _
Signature Interbank 8, _

Name/Label
Address
City _

Canadian-Sl8.00. 1 year only,US funds. Foreian-S23.00, I year only, US funds. Please allow 6--8 I,l,'eeks for processing

THIS C... RD EXPIRES JULY 18, 1980
KILOB...UD MICROCOMPUTING PO BOX 997 I·...RMINGD... LE NY 11737
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P.O. BOX 521 Lowell, MA 01853

1 • Memory based printer spooler.
overlap processing and 110.

2 • IBM based terminal driver.
eBCD and correspondence
code. Full ASCII character set
with overstrikes. Scripsit
ZAPS.

3 • Disk timing program.
Meter Type numerical and
statistical screen displays.
Very easy calibration 01 all
type drives.

4 • Cassette test programs.
Writes test data 10 tape. then
displays all errors on screen.
Use to check all facets of
cassette operation and dupli·
cation quality.

SEND FOR FREE FL YER

- The bottom line 
COST: 59.95 Each + .75 postage

MA Orders + 5% tax .... 235

fINALLY!
PROFESSIONAL

PROCRAMMINC
TOOLS FOR EVERY

BASIC PROCRAMMER
Do you write Basic programs with your TRS
Bal- Then you know there are times when
you need to:

• RENUMBER part or all of your program.
• DElETE many lines with one command.
• APPEND common routines from tape.

Now. with PROJr.mmer, you can do ..
lhese things! And COMPRESS your pro·
grams to speed execution and reduce size.
And MOVE blocks of lines within your pro
gram quickly and efficiently. Moreover. load
'RQsrilmmer just once. and these com
mands are ollwolYS available!

Pfl:Ogr.,nme." S25 on ~'" ...."lth~l" IrnlructKln'>.

l~ II 'flqU"ed. PIe_ indtu'l" rne<T"Clr}' ".~ ....·nh Older.
C~it. r~h.tdd6·. 'loIln t ... ·TR!l-«I,., .. lr.KkmMt. of
T40dy COfp.

RATIONAL SOFTWARE I ,

963 E. California Pasadena. CA 91106

"J07

SUBDIVISION GEOMETRY
MANUALS
fOR MiCROCOMpUTERS

Includes complete listings 01 programs
used In engineering practice since 1977.
piuS DOCUMENTATION. & INSTRUC·
TlONS for putting these programs on
YOUR OWN MICRO.

o 11l'\~1 Ii\l (.,U:'III rOl' 51"

<D< IlfINtli"".\11 (.In"", tN\ I"
<D ""uW, (,ttMh III

o (I 11\' (,W."'" 111\ 10

01(·\l!i,,1 '0,.,1., 011 Itl

0( I Ii\l ''01.,1.1111 I Itl

111,.\1 S 1)11

SAVE $31.00

All 6 Manuals

Only $99.00

....... .& I,l;ts............g.e

T.......-~.Kc: ........

OlAlIE" INOU."IES INVITED

Andrew Machen
ConsuUong C•• Ii Eng.n~

143 C So Ceoros
Solana Beach. CA
92075 .... 95
,7141 755-4033

$184.

" ...send check or money order to:

ScITronics Inc.
SZ3 s. Clewell St .. P.O. Box S344
Bethlehem. PA 18015
(ZI5) 868·7ZZ0

Master Charge and Visa accepted. PA residents add sales tax.
C.O.D. Is accepted.

r~Ol' Iwileh•• nol1neludeCI

ENCASED SELF POWERED
CONTROLLER FOR TRS·80·(

Features:
• Controls all 256 remote switches-not just 16
• No ultrasonic link used-prevents erractic operation
• No BSR command module required
• Plugs directly into your keyboard or

Expansion Interface Jack
• Simple to use-sample software provided
• Attractive wood grain case

Applications:
• Make your entire home, business or apartment

··computer controlled"
• Save energy by controlling lights and appliances
• Control lights and alarms for security systems

Let Your Computer
Control Your Home

Now ~ve fUll computer control of up to 2.S6 light>. appliances and
..." wall switches wtthout~ wlrl",. The 5cITronics REMOTE
CONT'ROu.EIl permit> dlroct control of t~ Inexpensive BSR remot.
lInt<arrltr switches sold by 5ea~. Radio Shack and many ot~~.
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INTERfACE

A real I/O Driver for the
DEC LA-34 turns it into a fully working terminal.

DECwriter Driver
J.IN. D. BHuch.mp. Jr.
6214 Sllver/ea'
L"II~ Clly, TX 77573

What la bett.r lor a micro
computer'a ""tput blu..

than a line print", but coata
about the same? A printing ter·
minal!

After constderlng various line
prlnterl I decided the beat thing
that I could buy for my TRSllO
w.. the DECwrlt" LA-34. Here
wal a table top printer. for about
the same price as a centronics
line prlnt.r. y.t was a prof...
sional terminal .. well. The only
thing mlsalng w.. the eoltwer.
driver enabling the LA·~ to be
used as a terminal.

Though the RS-232 port from

Radio Shack has a DECwrn"
Driver lIated In the Inltructlon
manual, it is only an output
driver to be used with the
LPRI NT command. I wanted a

real 110 driver for my DEC
WRITER

The Control Codn

So I sat down. ch.lned myllif
to the computer and wrot. the
Term program that Radio Shack
had ann""need but not yet
relealed. Th. DECwrlter 110
driver is broken down into sev
eral sections which I have
separated with comment lines.

The lirat section 01 the lIatlng la
the control cod...

Control A II uled al a BAEAK.

The key labeled BREAK on the
L,A-34 transmits a .233 ma pulse
which la IgllOfed by the TRSllO.
The computer decodes Ita own
break as 01H. This Is the control

charact" SOH In ASCII and la
tranomltted by the CTRL A on
the LA-34.

The second control character,
S, was added becaus' the
TRS«l has a hablt of speeding
011 during th. DOS PRINT com
mand. Every time I tried to lIat a
program from dial<, the TRS-80
WO<lId ""trun the LA-34 and I
WO<lId 1011 valuable data.

Since the DECwrll" can auto
matically tranamlt an X-DFF
character whenever its char
acter buffer contains over 100
characters and an X.QN when It

contalna 111I than 10. I decided
to take advantage 01 thll
teature.

During the print cycl., when
_ an X-DFF la recelved, the

print routine enters a Ught loop

(at label X-DFF). When any char·
acter othlf than X-DFF la In the

RS-232 data .-glater. the loop '"
terminated.

During normal operation,
when the reglat" does not con
tain the X-DFF character. the
loop il IgllOfed. The loop can
also be entered by preaslng the
Control S during printing and
exited by prllling the carriage
return.

Another control character I
added, to prevent printing on the

perloratlona 01 my fanfold
pape<, la CTR L or lorm leed. I
added a line c""nter (actually
Radio Shack added It In the line

printer device control block. It
just seema that they did not
make very good usa of It) and a
routine (FORMFD) to generata
enough line feeds to send the
printer to the top of the page
wh.neve< the FF character Is
transmitted.

I also Inserted a check tor the
CTR L In the keyboard ,,,,,tine to
allow the form feed routine to be
invoked manually.

The Controls 8 and I _.

recognized by the TRS«land re
quired no special programming.
So that I c",,1d have the option
of using typing pape< I added a
loop (PLOOP lor pause loop) In
the form feed routine. This
caused the computer to pause
at the .nd of each page. This
loop reaponda to a flag (PFLAG)
that la lit with Control P (lor
PAUSE) and rlllt with Control R
(lor RESET PAUSE).

Input - Output

The next sections of the pro
gram are the Equate Table and

the DCB Initialization. Her. I lit
the values in all of the OCBs ex
cept the k.yboard. The key·
board is Initialized by going to
BASIC and ualng the SYSTEM
command to Jump to KBINIT-6
(hlf. I have uled 65001 - ...
ORG In line 800).

Thla II the technique uled by
KBFIX and la the only way I
CO<lld get the keyboard to Inl·
tiallz•. II anyone .Isecan get the
keyboard to Initialize from DOS,

I woold be grateful to hear how

y"" do It.

The next section performs the
actual Input trom the OECwrlter
keyboard. It llrat checka the
UART to see II It has been in·
itiallzed and, It so, Inputs the
character. II FORM FEED and
PAUSE commandl are preaent
they are acted upon; otherwise.

the character Is returned. The
UART Is then Initialized - a stan·
dard routine suggested by
Radio Shack In their RS-232
manual.

FFTEST begins the ""tput
routine by checking the line
counter to see If the printer is
within IIv. lInes 01 the perfor·
ation. If it is, the current char
acter is stored and a form feed is
oufput.

The computer next checks
the status register to see If the
LA·~ Is ready to rec.ive anothlf
character, then checks the data
register to see If • control char
acter has been received from
the LA-34. The possible char
actera are X-DFF, X-DN, CTRL P
and CTRL R. If on. of thasa io
detected, it is acted upon im
mediately, otherwise the next
character is output.

Altar the character Is ""tput
the computer checks for a line
feed and a carriage return. If a
line feed h.. been lint, the line
counter Is decremented and if a
carriage return ha. been sent, 8
line feed is also output.

The next section contains the
subroutines for decrementing

the line c""nter, generallng a
lorm teed, setting and rlllWng
the PLOOP Ilag and a loop lor
PLOOP to walt In.
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Program Listing

:I[T fiJI 11 lMlwt IalT
:.- :rlD n DT ..-r
i.. _.nDO
illll' .f LIIO 3 1m
:IITS iii, .TI m. lEn •
i1• .-.: LATDl
:La." 11/1.-: .. UlT'Dl
ilill
:~ _T ...8lIlDl ,_

:IET ... MlI' c.'M II
:allDl IELltT.
a.. Iff WfIO , '115
:,.I.r ra flnT 1M .. til
:lIIlI I lUi
:"'T .,.T I. [
:MI .fW' TI ""
:UIM I'DI.IU '<lIUI
a.IM _ 11'-": lMlJ(

tI.
1••TII
1.'111
CfUlI,'
tllllTl~

a.t ... 'lDt1.......

".
II.,Jtl......,......,
aol""/
IkITCllI.1I..
"H

"'" "'1031 •
'10'1 U
.1051 U
IIIIt III
'1071 ,.
01'" •
'L. III
iLLOi

'1110 L'
OIll9
'11)8 C.I
Oll~_l 1M
'1151
GUia All
01111 U
.1111 LJ
Gil. II

'llIe ..
'LlI' La
OLm lIlT
Oil)8 lOT. POI'
all.. ,..

'Iz,o fIIlII'

f[Z an
HI JI(!

FilO [iIl7
f£4l llctH

ru, ""
fEH If
FU' ..
F£41 7t:
Fie. tJEI
file FI
rHo [J

fU[ [I

fut fft.

"" ,."
fell: »:01
'£21 mm
fDllD""_
fEll ....
FD7 FI04

IfDIIlm 'II .'WI
""'21,1171 .........

011 IDA" tl
lIT•• T£UI

lin. ;.
tlilt ;.
-1:11 :.
001" :.

Otl,. : 111111111111111111111111111 11111111 1111 11111111111111111111111111

OIltt : 'nlll II .'WI iUM 1ft' III: IA-:M 11 M:T • AfV..l
01171 :TEaJ. II " .... IT lUI TIKI C. • nI [)I • ,.
tol. :,. ltD _ rw: U. ,..TD.
tt•• :
tIlIt ; .. c:aa. c.s ... M ~I. ,-n_:.1' :tJa. II ..
00iZl't ;ela. I ~ - TIll II A T111fT ~
llOZ3I :tTI.. l ••• ,. fID
tI:Z.. :l:1Il I ••• tMal. TIl: L1.
MZ5I :1:11'1. I ,tt
11I2IO :tra. , ,.. AT ~ • _ 011
tI:Z7I ;tT1l. • I ..~ AT ,. ,. ,. .f_:_:
_ ::~' 1I.'01l.1I0'.1I0'01J0'01l0'01l0'01l0'01l0'01l0'."0'.'0.0•••0....0....0..0.0110.0..

•• :.. EMit: TAI

,,.

;1Ml£ 1IIIIr£ll
;. I F. f£D If IT e.

:&EtI[Ml[ I Fill\'! FiU
;I'IUT LlJ( FEI. ,. [ 1['
;lifT L1I(S TO ~ • N6£

:IT lOTI" rtT?
;lIlIlT IF 1I 1lI1TQ11
:£1.1£ OUTM LI. F[G
;1illI • IT MIll. TIll IlIl(

: If .. lifT ,.;( LIiliTIl
;1lIM IT TO lie ctIIIT
:Ql(Ci HuS£ rLII6
:IS IT H"1
:l'" If stT
:B.Sl lI£T\III
:-.rTlI( TO SE1 "*lSl flMi

;~T1. TO l£c.:fI01 ji( d.lli (til
;,n lltf CIlIIT~
;1UaJOJ IT
;lDlWlI.

:ml If [. IJ Nil
:11111111 , rs [.,
:1lITM a.NCnI If MIT

;Llllllll .,1. IIEIi II 0.
;I5H'~lJlf<:

:If 51 I£tKJOI ll. taIIT

:15 n a <ell'
;~IF.T

;If • lIllT"'T a (lFI ....SO
:a",w, 1'.1
:In... TO taLLlII [8(

c. ...

..
,,",llll(CT

'H'
H

_,llIJEtTI,
l.Ff..n
mm-_,
_,iI'iU:TMI
ilU£TI.a
., CI'fLMiI....
I •.,...

"""..

lITMUI,'...
1. ,L1tT1..
1IZ••l'III
C,..,
STITI'

01&10 lilT

01120 "
011JO cal
OIMf [Ii

O.at •
••11I 1I
011i71 JI
01_ 1£111I KT

01110 I.lCTI MIl
olm LI
01'" I([
01110 ,.
0'" I(T
01111 r..,-, II
01110
01130 LJ

011+0 "
011'SG JI
OIMO talL
01.70 "
01_ fF1U1T L'

0'_ lJ
OlIGO l'
01!10 0'
olm •
OlD J'
01'" S£Tf' MIl

lJlliIll :_ ,_ _ , , •••

~17lO :.::: ::::: ::::::::: ::: ;::: ::IWIlIIlIlI8::::: :::: ::: :::: :::: ::::::1
01110 :.,..,., iOOIIlm f.IIUII L111f: F£fII TO ClEJT[ • rlllll FEU
Oint ;. S£H sns Tltf ,.. fLAG
1l11JO : I IIS[T' 'U£lS TIlf HlUS£ FLAi
01110 ;. L1tTt I£CIODTI TIlE LIlIf: cam £WI'f L111f. f£I. •
lJl75G :.__ .11 ..

Program continued

OllZl mot II a.lLlllf:[TI
m)) (I 5
Oil" a lIl,nlTII
8L:DO ,. 1#
'L:151 ,.. K
ol]1'II CiU FIllf"I
II. ", Ie'1. ,., 1# ;~ &11101
01_ STall' III I.tOOBI :~ ..,. ITtlll

.ltl' In '.1 :llIT r..,; f. Ill•
.1420 JI 1.lTaTl' :t.• If IWI
'UJ' ;''''''''''''0''.'0110'0110'0''0''0'0110'0110'_0110'0''0'0110'0110'0110'0"0'."0'.'.1........

'I'" :. TUI fit CIITa. DlWlCTDI [11[10 _IL£ 1M fIII'.T ~
ILOI ;... l1kJ .'1 lIST 18(, r-...,. mea I'. 1'I11T1ll& l"
.14M ;. FOI • l. lUI:. •
'1471 ; _ _ _ .

OI F 1M A.tITIllE&I alPllT",., DlIIM:TD TltE 1([ SDT

OIQO [, III :CIlEa 'f lIlIff
01:500 • 1..~ :t._ If .-J 'I 1('. IOIT
0"10 0' D :mT f. [JrM'(

01520 JI z,~ ilF • 1(T\a TO ..
015. CI' CT'k' :lIST fit ca.T. ,
'1510 C&J.. l.IIT' ;IF • ,1[1 WLM'1'" [, [Ta.J ;rnr fit c:.TR 1
"SU t&.J.. 1••1' :If ., D:T KlJ5
01511 ;1111111111111_.__ ...

01'" :. IITlOIIII£ lkITNT ll1E C/IllIII[TO

8:= :···..··~·..··..:[···....·....~tD:i·:':;o;·ro ..tf...:j;;;..,..••

Ff.. n
F[. IlilJll

"II: "
r~ [I
f[.1:1
fiJI 0(011

FEIf JAlIIO
rmH~

f04 emH
fm"
~~,. c
FOiS Cl!IFE
roc [I
FDI FI

""fElt Cl17
fE'! lIfl

fi7! 7!
F£7a J:D
rHe ~UA

'"E; CCWf
FEll n.
""fmar.
f[ll I"
F[II ct

'Ul """
F£. FItI

".. ""f£JA can
Ft:. [31lfl

"........
fW mIM
ff.~(

rtAI riff
FEM ZlIl
F£AI c:..-[

".",

F[54 ..
f£il FEU
f£ll 2If1
Hit fIll

"" ""'"F£if flIO
fin a:.I
~i71 fIll

"" ....

:e-a, RM II I[[ If UIlIT •
;. _ lID IMIT

;Q.UI I • m. If II'
;£L.: I£T lI(Il a.cm
;JS IT era ,
:IIT NIl( R.JI If •
:15 IT [Ja. I
;lI[I[l~ R.J& If •
il5 IT eta. l
: IF lilT 110 '-:TIIIII a..::m
:Ir eta.. LTID,.. FIn
:CUM a 8Jlm
:••fa

:_ IBiIITEll

;IIITIM.11I
;l'IIll LO II IE IEIllTO

:II. c.1U. t•• I' II IT
:1iTW "10 ,. II am

;j11TlM.11I IT IF MItT
;. a .. O-:TH 1m! IOn

:-. .. TIlE L1. CMTD
:-. • TIl( ,. LlWTIl
;nlllll"'~

;.. .-r TO TIllIllDTllII lI[I[n
:TN( Wl, .. 1. lUll TIlE 1I-lJ2
;CDlr-. .111
:.. IIl'I 11 TIll. LlCATi.~
;J"Il[" lUI _Tl., AI 'I
;1EttI nt: IDIIE _nan
;.. III II fillS L..D1I ....
:Jll( aara BIITO II
:-. 1. -.r STAIB BITD
:M .T TO Tin UDTi. l_ TIl(

;_T MIT IIUI. _'ITO,
:M ,... 1M M Ittlno
:IlIIU
:tlua,
:1:811'" I
:twa. L

I II 111111111111111111111111111

..
"..
IdfUll

tI3ZI : II I II 1111 111111111

1013O :1111.111111111111111111111111111111111111111111111111111_

.... :. TIlli -.TllIf: Ii lID 11 lllJTI-.11l Tll" Jt·m 'II'T. IT II ...

...,. :••, lIlO n.t: fUlll.., !fT.

IlIl'1O ;....._ ........_._1111111111111111_

01170 'VII L' ',lflMiI :IIU _1 IlDI fllTl-.Illl'
00110 [f m
00110 JI "', IttIIT
.... ,. ..lOlTlUI
0011' In J,l
ocmo • 1..m.
lltUl I. 1,l11M(i1
..... [Ii (1""
...,. au 1.!it:TP
... 0' l:1LI
IIllt1'I CAu 1••T'
~ CI' CTa.L
... Ifl II_ CAl ....

""IP IllI •

"'" 'fT---------

007M : .....' .......-11111111111111111 1111111 1111111111111111111

_110 :. ilJIIIKTI. IMlII TIt: c:..l[TR ,.. 'Ill: m.no. •
~no :. 11 TIO D£lS TIl: a.M:TH fit c:.ra. c.s • If I'IODlT •
00130 :. IT IiIIf1i T8 'lIE "'[1 1IIfT~, fII ..,..:1. If a r-. fill
_~ :. 15 IUliVlI, II( eau F..... If era. , II BIRQ lIf: C&J..
0lI750 :' lllf: .T1 ..,.,Uf. lIf: TIlO~ II lllf: C'ALlJIII c..

OISJO ; 11111111111 1"11111111'11111111111"1111111111111111111111111111

-. :11111 .. 11111111111111111111111111111111111111111111111111111111"

0IS5I :'111111 111111111111 111__11111111111111111111111111..

_1'111((1.' ,...- -- -01180 L'
01010

_:
tUM UIlECT ial ...
tI35I I'&Il'Il m ...-oem I£UT mI GOl--OMIt IllIfDl £al ....."..."
IIQt 011116 ~ ..--... IU.' fill lIOII..."--... tTI.., mI t2'MI
0151' tTJ..I mI OZlll
OOI:IZI [TaJ. E.Iil 0Ql

- .
"''' "'"- .- ....- .toll' LJ- .."'UIIIT II:IlI- .._ tAU.- ...." .._ tAU.- "

f[De ).Ufi
f[03 fUI
F[(15 t2Z2ff
H.....
ffOll Cl1t"
fiOC Zlil
f[...

FIIO FlI'
f£1l Cl:IGfl
fm f[U
f[ll tCIW[

ml f[OC
ftIC CI
r(L' CIIIf£

"" ..F[lL CI

"" ""1'"Fm n
f(23 3lIlfI

....

....

....

--

.."
"II Mf(....
•""m•m

""fin ..-
'IU ..

fin II"
FW"J CIIIOO
FIfI II
F~ ttlMl
fin till II
rlf) OUll

....
lOll-
-

112 • 80 ItIlcrocomputing, Jun. ,gao



PRINT MONEY WITH YOUR TRS-80!

START YOUR MONEY
MACHINE TODAY

BY CALLING
THE

PERIPHERAL PEOPLE

rent and ullhtles. even your TRS-SQ... te
your bUSiness Th.s can reduce your takes
substantially. The posslb.lllteS for making
money With yOur TRS-SO are endless

YOU RISK NOTHING
" vou don't agree thllt our LABEl

MAKER program does everythlflg that we
say. then reI urn Ihe diskette along With a
letter telling us why and we will
.mmediately refund your full purchase
price. plus the peslage

TURN THE SWITCH TODAV
Are yOu willing to Invest 199.&0 to lurn

lhe SWitch on your "Money Machine',?
Then call The Peripheral People loday and
order your copy of "lABEtMAKER" You
can charge 1110 your Mastercharg~or VISA
card.

ANV FRINGE BENEFITS?

You betl Provichng thiS service is a great
way lo get lhe family involved wIlh your
TRS-aO. Teenagers can easilv input and
output records dUrlng the dav. Most
women are latent business persons lind
your Wife can easily sell the service... parll
cUlarlv if it means some new Ck>IIleS.
furniture Of other "fringe benefits" tor her.
You can probably promote dlSCounlS or
trade services With your cuStomers Once
you've established a bus.ness In your home
you can legally wrlle off a po,ttOn of the

HOW DO I GET STARTED?
As. min.mum. you'lI need. 32K TRS-SO

WIth at 'east one disk drive Ind I eood line
printer Yoo·1I .Iso ne.d • copy of
"LAIELMAkER". aVlllable on dlskene
from The Peripheral Peopl. ThiS program
Will allow you to Input Mmes and
addresses. plus optIonal dlla such as
company. phone number and so on.
"LABELMAKER" also fe.tures a unIQue
method of coding each recOfd You can
selectively print labels by uSing these
codes and bypass all others. The recOfds
can be sorted by lip code or alphabetICally
by cempanv or name In olher words. you
can provide mailing labels or labular
lislings any way your CUSlomers wanl
Ihem.

If you have a TR5-80 disk system. you
,Iready own "Money Machine". h e.n
"prlnt money" for you and your famlty.
.nd do II leg.tty.
Virtually nllf'l bUSiness In your com
mUnity hn CU51om~ and prospect hSIS
people and companiK thlt they should
send mailings to on a regular baSIS. But.
t~ seldom do. In 8 typical bUSiness. these
names and addresses are lotally
disotganized and seldom used even
though they represent I valuabfe sales
1001.

PUT YOUR TRB-BO TO WORK
Your lRS-SO has the ability 10 lotally

Ot'ganize mailing IISIS for these companies.
II also has the ability 10 supply them with
tabular listings and mailing lebels upon
request. All it takes is a little bit of your
time. Any progressive business would be
happy 10 pay you a nominal fee to keep their
lists organized and up to date. What's a
nominal fee? You can charge 10 cents a
neme to enter, store and maintain BIlCh
record in vour computer. It's also worth 3
cents to supply thiS name on a gummed
mailing Illbel. Think of it The label costs
three-tenths of a cenl going into the prJnt.r
and. WIth the value rou add. is worth 3
cents when it comes out the other end.
Thars 10CJC1'l. profit. That's a "Money
Mach,ne" (2061 232-4605 " ..

The PERIPHERAL PEOPLE Box 524 MERCER ISLAND. WA 98040

SPECIFY
DISK OR rAPE

eTa Mn CI rMltf Corp.

nw.1I"~"'"--,......nt Trdy CQar1IIIIl Ot ,.._.

...-

.----

ADO$2 SOfOAS aH .CALII' RES ADOIIlISAlETAX
SEf\lO CHECK OR IIfOHIEY OAOEfl TO

0 .... ASIOClAnl " ..
P.O, lOX 22122, ....CRAMENTO.

CA Mall
TAS·eo IS A TlIlA()( """'111: OF TANOY CO'lP

THE 50S PlUGS tNTO THE O'$K CONTROl
LEJll'S SOCKET AHD HAS ONlY TWO WIllIES TO
COHHlCT NO TRACES HAVE TO If: CUT IT IS
THE MOST "tll~E AND ACOJAATf DATA
SEPARATOR AVAILA8l.E

THE SYNCHRONOUS DATA SE:PAAATOA WILL
ELIMINATE lOO"ll OF THE SOFT REAO ERRORS
ANJ SPEED UP DIS«. ACCESS T'ME 8'1' ELI¥lN
ATiNG RETRIES BY THE DISK CONTROLLER

SYNCHRONOUS DATA
SEPARATOR FOR DISK USI!RS.
SOS.. . $34.50

---
Eyerythlng needed to add pow.rful controlle,
capability to TAI-BO, Model 1, L• .,.I 2 or DOS
SCIENnAC ENGlNEERIMCI LABORATORIES ".,
11 NEIL DRIVE' OLD BETHPAGE, NEW YORK 11804
TELEPHONE (516) 1194-3205

BPII •••TRS-Ir
INTBIFACE

TAUE t L~ DECENllE''-LOWlIl CASE. ElECTJIlON.
.e SYMeOLs. T... LINE GRAPl4CS GAMlE S.,.,..
8OlS. TEXT~D BACl(OAOUNOS AND MANY
MORE DEMO CASSETTE IS tNClUOEO
FULLY A5Sl:....ED WIT" DET.... l JNSTAUCTK)N
F()fIl EASY INSTAllATION
RlOUII'lES ElfCT Pt:NCll TYPf. l C "00 Ofl
OAOE'l"El,tOAY AND SWITCH 1II:IT SMt(, Fa"',. ~

LOWER CASE. GRAPHIC
SYMBOLS GENERATOR KIT

FOR TR8-ION CG 11 1114.50

DR. HOWE'S SOnwARl
For the TRS-aO (0)

MACWM«f'"
IlM)Hn'OfII a. .
0', .ttlIci.~~ ,...,., ......
..-ctI "''Y. WId modify, rTIIId Mel ..... CIbted
tao>TT; - _ 1II1II IffltwnttlC; otlttct codT~
tor, lM*-d IJl"OIr.mI tor elM; fJ"'lIbOIlC outJluC

l:8:'~.~~: _ ..
..". .. MonItor n but Mdt: ..." .nd fMd IItil
fllea: cllr.ct Input WId output of dl. Metora· 1IfId.
r-*¥t. or talk to anothTf oomputt;r vi. fIl&m.c In·
l,rface' .ymbollc dlt....mbly on dl•.
S"A;nr TERMINAL ......•.................WU5
En.b... yOUf TRS-IO to bII uMd •••remot. t.mh\tl
to • tlm'-lNrlng .y.t"". Support. lowttea.. ancI
lull f.ngt of control qys. Aufotn.,iIt frtll,m/N/Oil
btl....,~ uld no.t C0n'\9ut•. Much mot,.
PACKl\lNPACK 124.15
Inc,.....~ Ill. capKtty by 33~ with NO NEW
HAMWAoIIE. ~iTT ooty 10 .lttno data Inr~
tl6Tl. Ideal for IT\altlAg II .cc.
GAME Of "l.W1~ 16.15
John ConwTy'. OM'II CIt .,Ift;M thowT pM""'" f¥Oty.

Int IN:I etWlg6ng Nlftty bttore 'fOUl .... A dud·
"'i dTmonTtrTl_ progrMlI

MIle SOfTWAM
MAlUNO UST _
.....,.... -- ,.. of .. lOOO .-..:C
........ Add. cIWIge. And .

=:'::'ll:~_ .._ ..
..... on Oornt CVplg~ _12. ....
ltIC* Of inCaIfta, ............ tnd __ tar •
... ......--oIuptol. '(lile. oaw,.~

:lol:r='~ __..
ChedleIoc* A_._lW~ ,..... 01
IftOOMT tnd rnar'IlNr ..... ......., , 'II ..
t=t:t"D=:x.'=nrr~ _....
DefltIT,.. 01."", ~ on ca-
... or diTfL Add,~ lriNf.IIOft.,...,.
pMt. ......... kUI tWda. .

HOWE sonwAIlE ,,103

1. Lexing10n Road
New City, New VO<1< 10956

(oJ TAoHO I,. ,.",r.r.d r,I'dMI.,* 01 TIItdr corp.
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any other routines that you have
In upper memory - so beware!

I invoke this routine with
SYSTEM 165001 on my compul·
er, but if you have smaller
memory. change the ORG in line
600. This is the address you will

use 10 enable lhe keyboard.
One last word about this pro

gram and assembly language
programming on the TR5-80. If
you have a disk. but have not
boughl lhe Appa,al Edilor/As·
sembktr patches, you are not
realizing the full potential of
your TRS-8O. The only problem is
the lack of a memory size com
mand at assembly to protect the
drivers.•

Conclullon

The only problem I have en
countered is that the editor as
sembler uses upper memory to
store its symbol reference table
and a large table will wipe out
the driver. It will also wipe out

The baud rate and variable
tabfe are explained in the Radio
Shack RS-232 users manual.
The last section is the house
keeping routine to return to the
vtdeo driver.

If you have added lowercase
to your T~, rerneYe lines
2400 thru 2420 and all 01 lhe
proper conversions will be
made.

Mod IPACUl\E. ..... S 149
• Receivables • General Ledger
• Payables

• SUPER DISC

70 PROGRAMS $13.95

Elliot KIel....., .-,..---.........4711 IIdO*/ It.
,,-,_33021

PROGRAM
[PROMS!

Mow the ca.puter hobbyist
cln tnexpensively prolJru 2708s
by building h15 CMI progrl_l!r.
The CC-500. built fro. reldily
IYli1Jblt puts. ",111 turn Iny
TRS·8~ tnto .n EPROM progr-er.

TM CC-500 tin .1 so tXpind
your ROM c'Plctty by lK.

The co-plett Isse.bly ..nUll
wtth softwlre Ind scheMttcs 15
now IVlillble for S5.9S

(

CtMPf.ITER CCllIIEC'I'IOIIS ) .-_
P.O. Sox 400

Northford. CT
06471

@c.,o.,.s,.,...._,. ,.
WordMeglc II

Complete WORD PROCESSING
deSigned specillcally for

The ~io ~k TRS«l MOCIelII Computet'

WoIdMag«: It· IS • WOld Procn!lOl~ 'Pt!C11i
c:"I,IOI' the R¥itO Sl\KIt. lRS.8lJ MocMI n Computlfl •

FEATURES INCLUDE:
."' "9 L>slA.abtl, GotnIfl'.I-.
• I_he Illle'gt"9 of ",..1tnIg 0....,I"lvi F.1e$
10 etHIe<J -PERSONAl..tlEtr Form Llftlefs

·"1I1_lot .'410-~ ... leII enl'Y
.,,,..,,It,.t-.. PI9'''V. ComcMeI. ~toI ~I
eComplellf EIMlno commands - lnsell-.. GIobII

SUbll,l ..tlOfl. 0...<..11•. IIle
o(:enl...t'\O. smoot" RI/OInl. Lell J ..s"l,
.r.ble 01 Cootenls Genef.t,on
• I_"e P.ge Numberl"VI _ .. ..,_~-

........ .......... rltlOOt ....IIC""""~_ __.._.--..,,...._-.. --III. jC4II. .........,

C.IO••• S,...... @ P.O. 10. 171448

Sin Diego. CA. 12117 .... 2t4
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~
' INTEGRATED

o EYPLUS UTILITY
PACKAGE

Kcyplus is a collection of utilities that can be enabled directly
from the keyboard of. Level II TRS-80. Seven different keyboard
entry modes induM BASIC shonhand (2 modes), direct .faphic
character input. (3 modes), typewriter style input and standard
T~enlry.

Keyplu5 supports auto-repeat, lowercase video (optional hard
ware modiflCation required), restoration of lost prolrams, key·
board debouncc. sinale key stroke user definable strinas and more!

Dcsilncd for ease of use, Keyplus routines rna)' be enabled or
disenabled in two key sirokes.

The level 11 version of Keyplu5 is IVlilable for $14.95 and a more
powerful disk version (32 or 48K) sells for $19.95. Pennsyh'lnia
residents add 6'" sales tax.

TR8-SO is. rqistcred trademark of TANDY CORP.

SJW, INC...,..
P.O. BOX 438

HUNTINGDON VALLEY,
PA 19006

215-947-2057

NEW!
779 Line Printer Timer

Works with TRS·80~ and
Centronlcs~ 779 Line Printers

Turns Motor on and off
Automatically

No software or hardware changes needed.
Saves motor life and power. Just solder 3
wires and mounts inside printer. Dealers
wanted. inquire on company stationery.
also O.E.M. and service accounts wanted.
$95.00 complete with one year warranty.
Make checks payable to:

Digital Timing Devices .. J08

4306 N.E. 8 Ave.
Ft. Lauderdale, FL 33334 USA

Phone II (305) 561·3757
Division of 0.5.5./.

e These are registered trademarks tor Radio Shack & Centronics

$29

FINALLY...
PROFESSIONAL SOFTWARE •.•

9~t ~e.s~tt!p!' .t~~ fip! }IiI')

NO MANUALS!
••.•• TRS-80~····

DEPRECIATION $19

MAILING LIST $79

ADDING MIlCHINE $19

TEXT EDITOR $99

AMORTIZATION $19

COMPOUND INTEREST $19

DEC/HEX/BI $19

PAliOll (.p.dly) $49

Weekly,

Biweekly,

Monthly, or

Semimonthly

INVOICE

(ch.c:k/m.order)

PA residents ... odd 6S

• •TItS·1O is 0 trcadetR'rk of thz Ior=ty C=p
DIVERSIFIED COMPUTER SERVICES

5601 PENN AVENUE A-23
PITTSBURGH. PENNSYLVANIA 1520t

412-361-7540 .. 247

The
"118Software
Ubrary

We rent games and
utilities for the TRS-8Q' at a
fraction of their purchase
price.

For catalogue, check
Reader Service. For faster
service send S.A.S.E. to:
The MlIIne Softwere LIIRty
P.O. Box 197
Standish. Maine 04084

..-
•A Trade name of the Tandy Corp.

PRACTICE
MAKES PERFECT*
"ESPECIALLY IF IT'S FUN!

E""'Y cI1ild who learns math needs
practice. Problem after problem
after problem. But sometimes.
practice can get bofing. And when
it's boring, your child won't learn.

Now. though. there is a way to
practice that's always interesting.
And tun! It's called ARITHMETIC.

ARITHMETIC not only generates
problems. it keeps your child In
volved with entertaining graphics.
Moreover, It repeats troublesome
problems and automatically ad
Justs to your child's rate of
learning. And It keeps track of
your child's progress.

Without a doubt, practice makes
perfect. Especially with

ARITHMETIC.
ANTHIIIETlC. Fut",... - _. - "5 on
CUMile. TRS«) le¥eI II reQUIred CaM.
fUiden11 add 6'10 uln Iu. TRS«) IS ~

tr~ of Tandy Corp.

RATIONAL SOFTWARF"
8113 EAST CALIFORNIA BLVD.

PASADENA, CALIFORNIA 811011
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SOFTWARE

A guessing game, where the computers recognize patterns!

True or False?
John Krutch,
P. O. Box 9284
Fort Worth, TX 76107

T"he subject of artificial

intelligence seems to
fascinate everyone, computer
scientists and the general
public alike. Public interest in AI
Is amply demonstrated by the

popularity of such movies as
The Forbin Project and The
Demon Seed. (Both of them are

shallow and unimaginative: for a
much more thoughtful presenta·
tion, see the computer-psychia
trist In scIence fiction writer
Frederlk Pohl's fine novel,
Gateway.)

Computer scientists, like

Terry Winograd and Peter
Woods, are hard at work
developing programs that some
day, perhaps, will make these
fictional portraits a reality.

Most of the programs are writ·

ten for big computers with 32·bit
processors and elephant,like
main memories. Smatter, but in
teresting AI programs can be
written for 8-bit processors with
modest amounts of memory.
The TF program I describe In
this article is one 01 them.

How the alme Works

TF is a sort of prediction
game. The program tries to
predict what the player is going
to do next, based on Its observa,
tion of his past behavior.

The player types in the letter T
or the letter F at random. The

program must figure out which
leller the player plans to type
next. The program assumes that
a person's behavior is never tru
ly random. No matter how many
times the player tries to arbi

trarily respond, certain patterns,
of which he himself may be un
aware, surface in his actions.
The program carefully stores
each response, whether T or F,
and searches for patterns in the
player's behavior. If it finds a
particular pattern that occurs
again later, the program finds
Itself in a position to make a
prediction.

TF is written In Radio Shack
Level II BASIC. II requires 16K
RAM In its present version, but It
can be converted to a 4K ma

chine without too much effort.

The program stores the first four

characters the player types in
order to make its prediction. The
character that the player types
is known as the "current event."
(This terminology is adopted
from AI researcher John H. An

dreae of New Zealand, although
the program itself Is not derived
from Andreae's work.)

Starting with the fifth current
event, TF makes its first predic
tion by displaying the character
it has established the player will
choose. The player must wait a
second or two lor the command
READY to appear before typing
another character.

The keys you strike do not ap
pear on the display. The letter
that shows on the screen after
you press a key is the
computer's prediction. The pro-

gram keeps a running score of

Program Listing 1.

Ii!! INITIALIZATION
21i!1 RANOOM
3"1 DEFINl C·E"-,J,Q.Rd
4"1 DEFSTR A
~0 01'" GII111.2)
00 CNTXfLNGTH = 4
70 CLS

100 MAIN PROGRAM
110 FOR I • 1 TO CNUTLNGTH
120 Gosue 500 'INPUT SUBROUTINE
13m CRNTCNTEXTIII. EVENTCODE
1"0 NEXT I
150 G05U8 ~00 INPUT SUBROUTIN(
100 G05UB 800 PRINrlNG AND 5COREKEEPING SUBROUT1N~

170 GOSue b00 LOCAl ION-CALCULATING SUf.'.F!('UTlNE
180 IF EVENT CODE - I THEN GILO.l) • QlLO. I) • I ELSE

QILO.2) • QtLO.2) • I
190 GOSU8 700 CURRENT CONTEXT UPDATING SUBROUflNE
200 GOSUB 001i!1 ' LOCATION-CALCULAfING SUBROUTINE
210 (iOfO 1~0

~00 INPUl SUBROUTINE
510 PRINf.. 412. "READY"
520 CURRENTEVENTS • INKEVS: IF CURREN1EVEN1S = "T" OR

CURRENTEVENTS • "F" fHEN 530 ELSE 520
530 IF CURRENTEVEN1. - 'T" Tt~N EVENTCODE 1= GOTD '50
S~0 IF CURRENTEVENT_ • "F" fHEN EVEN1CODE ~ 0; GOfO ~50

~50 CLS
~60 Ref URN
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600 LOCATION-CALCULAlING SUBROUTINE
010 A '" ""
b20 FOR I I TO CN1XH.NG1H
030 A ~ A MIO_tsrRS'CRNICN1EXIIII),LI
bto0 NEXT I
650 LO " VALl .... )
000 RE:TURN

J~0 CURRENT CONTeXT UPDATING SV8ROUlINE
710 FOR lITO 3
J~0 CRN1CN1FXft I > • CRN1CN1EXTt I • I)

730 NEll I I
7"0 CRNICNIEXlt"1 • (VENTfODE
75~ RETURN

la00 PRINf!NG ANO SCORE~EEPING SUBROUflNE"
BHl IF (i/(LO, I) QtLO,2l THEN IF. "f": T r I:

PRINf~ 350. TF.: GOTO 800
8'20 IF QILO.2) ) (lILO.I) rHEN IF•• "F": F .. F .. I:

PRINT~ 350, TF.: 6OTO Bb0
830 RAN. RND(2)
[:"'" IF RAN. I THEN IF. '"' "t": T • T • I: PRINT9 3~0, Tf.
850 IF RAN • Z TH£N fF" '" "F": F • F • I' PRINTa 3')0. IF'
Rb0 IF fFS = CURREN1EVENTS fHEN RIGHl = RIGHT • I
870 PRINfa ')12. "rOTAL NUH8ER OF ENTRIES: "' T • F
f::I80 PR1NHl 'J70. "NIJI1BER Of CORRECT PRE--
B90 PIHNla 64\, "OICfIONS BY THE COMPUTER: "~RIGHT

900 PR1Nl.i! 70'1. "f't:Rcn.n ('If CORRECl PR[-'
910 PR1NTa 769, "DICrIONS BY THt: COMPUTER: "1

lNl(\,RIGltl I IT • f-'~ • 1001 • 10' .51 I 101 "'/."
920 HE'IUHN



how well it's doing.

How does TF make Its predlc·
tions? Each time the player
types in a letter, TF examines
the "current context" - the last
four letters you've typed. in
cluding the 008 you just en
terect The length of this context
is four. That is the value as
signed in line 60. but you can ex
periment with other values.

Suppose you typo the lett.. T.
Assume that the three previous
characters were T, F and F. The
program consults array a to see
what you did tn the past when
the combination TFFT came up.

For exampHi, It you typed T
six times and F twice alter the
paltern TFFT Ilrst appeared, the
program predicts that thl next
character you will type is T, It
you have typed T and F an equal
number of times after a parti
cular pattern. the program gen
erates a random T or F as its
new prediction.

Each time you type in a new
leiter, TF eagmly codes it (T ; 1,
F ; 0) and stores it as data. The
storage structure set up in line

50 Is a 1111 X 2 array. The vast
majority 01 the elements in this
array go unused. It's done this
way only for convenience.

The program consists of six
modules, shown in Listing 1. An
initialization routine takes care
01 some housekeeping, followed
by the main program and four
subroutines.

The REMark statements are

intended to help you understand
TF, but they can be omitted

whe<1 typing the program. The
long variable names can be ab
breviated to the Ilrst two letters
01 the name without damage to
the program. However, it the
variable name contains the S
character, this must be included
In the abbreviation. For tn·
stance, CURRENTEVENTS must
be typed in eithfH' as CUS or In lis
entirety.

Incidentally, variable A in line

610 is set to the empty string,
not 10 a blank. The confusion
sometimes produced when dou
ble quotation marXs are printed
is one of the lew defects of
Radio Shack's Line Printer III.•

P&T CP1M- 2 unleashes the POWER
of your TR5-S0 MODEL II

P;ckles & Trout has a<wpted CP/M 2. one of the world's moat
popular operating aVltema. 10 the TRS-80 Model II and the
reautt is spectacular:

"S96K bytea uaablo atcrOlla at double density
-Runs both single and double density disks

with automatic density select
- Single drive backup
-Mutt~drive software can run on a 1 drive

eystem
-Operatea with 1, 2, 3, or 4 drives
- Fulliunction CRT control
"Type-ehead buffer for keyboard Input
• Full access to both ser;al ports and parallel

printer port
- Fully software programma~eserial ports
- Loads an 18K Basic in 2.5 seconds
"Full compatibility with existing CP/M software

and application packoges
- Full set of 7 CP/M manuals plus our own for

the TRS-BO Mode' II

Introductory price: $175
"'_>C!. coo. Ma.....,....ve ... 'I, '""c.,,_
Sft_"II ••1<. c.~,...",• .-.oI. _ &, 1ittI t._

." 273

PICKLES & TROUT
P.o. BOX 1206. GOLETA. CA 93017. (805) 967-9563

WHAT'S NEW?
(with the "Original" TR5-80® Users Journal) ,,"

The CONNECTION, our May-Jun cover story, Is a
srnaller-than-a-bread box device that enables even
4K Level I owners to use the RS232, serial
printers, and telephone modem WITHOUT the
expansion interface or acoustical coupler and to
participate in the expanding area of computer-to
computer chatter via telephone. (We Include a
phone number listing of resources to call after
you've been Connected.) An excerpt from David
Uen's "learning Level II" discusses data sorting.
The creator of "ANDROID NIM" cooks up some
SOOND producing BASIC routines with machine
language stuffing. Our new, magical "Panacea"
delves into the ways and whys of the~ Bus.

There is a review of RadIo Shack's new text editor
and a user tells how to (or how not to) handle a
"REUGIO<JS ERROR"I? Plus, there are the
regular features: A tutorial on the
Editor/Assembler for beginners; New Products;
Reviews and the Business Section. It isn't called
the "TR~ Users Journal" for nothing! It Is
published regular1y every two months, and costs
just $ 16.00 per yur in the U.S. Get a sample
current issue (first class rnail) for just $ 3.00. Use
your VISA or Mastercharge and call (206) 475
2219 today! Or, send check or Money Order to:
80-<J.S. Journal 3838 South Warner Street
Tacoma, Washington 98409

Yes! We are the people who developed "Android Nim"
and other fine animated graphics programs with sound!

TRS-BO Ts a trademark ot RadIO Shack. a DMsion 01 tht- TlltJdy Corporation
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GENERAL

Learn about assembly language by "looking" into the Z-80.

~sembly Language Trainer

William L. Co/she'
4328 Nutm~ Lane. Apt. '1'
Lisle, IL 60532

Sooner or later, most hob
byists get the urge to learn

assembly language. Unfor·
tunately, many never get any fur

ther. They've heard that assem

bler is hard to learn. that only ad
vanced programmers use it. and
that it Is only good tor bit twid
dling,

Actually, assembly language
is no more difficult than any
other programming lan
guage-it just lakes a slightly
different mind set. One must
think not only about solving the
problem at hand. but also about

what is physically going on in·
side the computer.

Because nothing stands be
tween your program and your
computer's CPU, assembler
programs can be very fast. Real·

time games with animated
graphics come to mind as a
case where fast execution is

critical. If you have any devices
like coffee pots or furnaces you

plan to use as peripherals,

chances are you'll want to use
assembler programs to control
them.

I can't teach you assembler tn

a single article. I can give you a
tool-the TRS-80 Trainer-to
make learning assembler a little

easier. It Is an assembler pro
gram that will run with changes

to the I/O on any Z-80 computer,
not just the TRS-80. The pro·
gram instantly shows the result
at nearly all the machine in·

structions which you're likely to

find troublesome.

Getting 1M Progrom 10 Run

Obviously. you'll need an
assembler. This is a not·so
subtle technique to get you into
using assembly language quick·

ty. This particular program is

written for the Radio Shack
Editor/Assembler, soyou'll need

to run out and buy one.
II you atready have another

assembler, you may have to
make some changes tn the

code, They shouldn't be moJor,
though. You'll also need a Level
11 TRS-80 with at least 16K.

All the information on getting
the Editor/Assembler running Is

Included in the Radio Shack

manual. Since it Is a system for·

mat tape you may have some
trouble loading it. Be patient
and keep turning the volume
down. Some of the information

about using the assembler

won't make too much sense at
first. but things should seem
more clear after you've started

to type in the program.

While you're typing the pro
gram, you'll be glad 10 know that
the spaces in the code listing
are actually tabs-the righl-ar·

rowan the keyboard. Naturally,
spaces that are inside quotes

are actually spaces. Just as in
BASIC, comments can be

deleted, but really shouldn't be.

Because thIs program uses
many symbots, assemble It with
the "INS" option. This sup
resses the symbol table, and

you can see how many typos

you make. When the symbol
table is displayed on the screen,
it scrolls the error count off.

Once the program is error

free, follow the instructions in
the Editor/Assembler manual
tor creating a tape. Make sure

you save the source with the
"W' command as well.

Uolng tho TRs.-o Trol...r

You're now ready to run the
TR5-8Q Trainer. Your system lor·
mat tape should have the

TRS-80 Trainer on it. Fig. 1
shows how to load the tape and
start up the program.

DlstMyed on IIIoniiOf
MEMORY StZE7 lcr)
RADIO SH"CK LEVEL 11 BASIC
RE"OY
>SYSTEM (cll

.? TRAIN IC'I

'?117152(CI)

Puis 1"- compuler mlo system mode ano
allows ,110 I..d machine language !apes put
oul by the " ..embler
"TRAIN" is lne name I uN<l for Ine progra",
when I assembled It.

171!12 IS lhe dec,mal add"ss 01 lhe lirSI in·
SlruClton In lhe T'aiM1" Whetl yOY press
ENTER Ihe Tril;nel display come. 00 {See
Fig.2,}

A - 0oooooס0 00 F - 0oooooס0 00 A 1 - 0oooooס0 00 F1 - 0oooooס0 00
B - 0oooooס0 00 C - 0oooooס0 00 B 1 - 0oooooס0 00 C 1 - 0oooooס0 00
o- 0oooooס0 00 E - OCIOOOOCKI 00 01 - 0oooooס0 00 E1 - 0oooooס0 00
H - 0oooooס0 00 L - 0oooooס0 00 H1 - 0oooooס0 00 L1 - 0oooooס0 00

0ooooo00ס1-0 R - 0oooooס0 00
IX - Cl()()()()OO()Q ooסס

tY_~CKXIQ

INSTRUCTION:

DIsplay format: AegfSter name

Bina,y l.p"sen!a11On 01 regille, conlents
HII.adectmal ,eples,ntatiQrl 01 "Ois'" COOlants.

Fig. 1. How ro load the TRS·80 Trainer.
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~I TRS-80 JI====F
Owners!

*Software that means Business*
A vai/able for immediate delivery

• Custom Business Programs

J\11 Business Programs Operate With Printer.
(all or send for our complete catalog today,

j Softwa... Mart II
24092 Pandora Street ,,2M

EI Toro, California 92630
(714) 768-7818

Now Irs possible [0 tum your TRS-80 Into an intelligent
terminal-with the TermCom package from Statcorn.

The TermCom package Includes the hardware Leo..el 1/ users
need for IImeshanng. and the software (0 convert It Into
an Intelligent terminal. With TermCom. }'Ou can unload entire
files and keep up ro 13 screens tullofdatc3 In the terminal, ready
(ex In.stant use. Term(om also adds the co~",enceof
scrolhng. automat.c formatting. buffer overflow protectiOn,
and the abIlity [Q lock data on part of the screen while
USing the rest.

The TermCom package" only 1150. The so"ware only " ISO
on d.sc, 540 on casserte, documentatIOn IS SID. \Alhen)()u
want to add [lmeshanng. (est eqUIpment. serial pnnters.
or other perrpherals to your TRS-80 ... TermCom IS an
Intelligent cholCe.

"'89
Corporation
5758 Balcone, Dr. SUI!e 202
AustIn. TX 7B731 15121451-0221

• Order Entry
• Invoicing

• Invenlory Control

• Accounts Payable
• Accounts Receivable

• Payroll
• General Ledger

• Medical/Dental

• Sales/Marketing

• Stock Market

• Data Base System
• Word Processing
• Business Stalislies
• Games

Radio Shack Dealer
Computer Systems Center

TRS-80·
SPECIAL

4K Levell was $499.00
NOW $44(}.00

16K Levelll was $849.00
NOW $739.00

Availab~ tor immediate delivery.
Warranty honored at any Radio Shack.
Add $7.00 shipping and handling in
continental U.S.A.
Tennessee residents add 6% sales
tax.

Send check or money order to:

Radio Shack Dealer
103 Pico Court

Hendersonville, TN 37075
Phone 615-824·5762~

"".
'Tlndy tla6emal1l.

... Reada' s.tvlca - ... Nile 182

'-~"-ft~ ".~O<_

'iJf. ". ,;~ Comput.,.
';t .. Gombllna

'~""~".

PRESENTS: '>, MoloaM"
....IILin
IIJIDICIPPIII
DOlCE I
AT_ UVEl II BASIC PII06I1AI FOR:
HOllE lICE IU-=aPPl.

... A"'1; READ COMP\JTERS & GAMBliNG MAGAZINE
SAMPlE ISSUES '1.00

TI'II$ amilllng plOQ.am was Wlilten by a ploltSsional 5011·
warl! conSLInant 10 TRW Space Systems. and is betng
Introduced by the {lu~ishe.s 01 COmputers & ~mbhng
Magazine "PHD-I" IS a lillflll comptel II!'II!I II program
reqUIIlI'IQ ill tulll6K 1115 CireluUy human lactOled 10( I!iIIsy
use. PHD·I is a comprehenslyt IMl.SI lacIng syslem lor
pttking Oft.lays in tflOloughbfed spnnl laceS (less lhal I
mIle). Thls slstem has been tested usino huncheds 01 laces
from the dal y rac",V lorm lOt' both maiOl and mit"lOf tracks
in the U S h consIStently yieldS a .... ,.iIhI ~.
Detailed Pltn10uts 01 OIl' S allsllcs are available ThiS
program leatures
- Automahc key~rd dfl)oonce
- VeriliCition dISplay 01 uch !'Iorse's p,arameters pnor 10

entry lor I!asy 'llor correclion.
- TM win prObability and correct odds lor eaCh horse
• BubbIe·sort routine 10. linat display
• line printer outpl.lt option
• Compte1' users manualwl1h I!lanlples and tiPS on belhng

and money manigemtnl.
Sit down with you. TRs-eo· and tM daily raClnll 101m the
night belor'lhe .,ce and answer 50r 6questIons about tach
~·s plS1 perlormlOC. Th. computer ttMln accurately
predicts ttMl win PlObability and odds-lin. 'or .ach horse
a"owing you to spot overlaid horses whil. althe Irack. TtMl
uws manual contains a compl.tt Ilplanatlon ot overlay
btninll.
..... AT ntS anClAl IITIODUCT.' NICE AIO
IIfCEM AtIftT Df QUI lMAlIIf AUalUTU' FMEI
I'ttf.Il. lilli II C Ile.

Mak. ~ts :at~ble to

n713¥tMln~i""'F "",193
-........ ClIft. 1314

'TRS-«l it a leglSltled tlllMmlr~ 01 Tandy COIPQrltion

SUPERIOR SOFTWARE PACKAGES
FORTHE
DISK BASED TRS-80·
SMARTIERM -$79.95
UNQUESTIONABLY THE BEST
SMART TERMINAL PACKAGE
FOR THE TRS·BO
-True Break Key
-Auto Repeat (Typomatic) keys
-Programmable .soft' keys
-ForwardJReverse Scrolling

Multipage Display
-Transmit from Disk File, Screen

or Buffer
-Receive to Disk File. Buffer or printer
-Multi Protocol Capability

SPOOL-80 • $39.95
A TRUE DISK·TO-PRINT DESPOOlER
FOR THE TRS-80
-Print Disk Files While Running

Other Programs
-Prints Compressed Basic Files
-Includes RS-232 Driver for

Serial Printers .

CALL US FOR YOUR CUSTOM
SOFTWARE REQUIREMENTS

MICRON, INC.... " Model II
10045 Waterford Drive Versions
Ellicott City, MD 21043 Available
13011461·2721 Soon

• TRSSO is a Trademark of Tandy Corp.

RfJ Uir.rnr.nmnlltlnn .111111/:1 10JUl _ 11Q



Table 1. TRS·80 Trainer Input.

Functlon/U..

Era..s currenllnllruclion Use II when you make .lyping mlslake.

Signals Ihe compulel 10 execute the currenl msllucllon, II lhe in·
slruchOl1 you have typed uses live byllls. Ine enter II nol needed.

The nexadecJmal dlgils used 10 inpul inslructlons 10 the TRS-ao
Trainer.

Your display (Fig. 2) shows

all the Z-80's registers, except
the stack pointer and program
counter. They are all Initialized
to zero to make It easy to see the
effects of the instructions you
type.

At this point, I caution you: It
is quite simple to blow up the

Trainer. Entering Jump Instruc
tions will do it, as will messing
with the stack pointer. Storing
things in RAM, where the pro
gram is (4300" through 4160,.)
can foul things up, too.

To use the Trainer, you have
to know what kinds of Input it
accepts. There are exactly three.
The hexadecimal digits zero
through nine and letters A
through F form allowab~ ma-

chine InstructIons. secondly,

the ENTER key tells the comput·
er you want something EXECUT
ED. The third iathe exclamation
mark. If you make a typing error,
press the "!", and your Input will
be erased. If you enter less than
five bytes of machine Instruc
tion, you have to press ENTER
to make the program execute
them. Table 1 reviews these
commands.

You've already seen that the
Trainer sets all the registers to
zero when you start out. With
this In mind, type 3E01. Now
press ENTER. You'll notice that
the A register in the upper left
hand corner of the display now
contains a one. In this example,
3E is the machine code for "load

the next byte into the A
register". Of course, the byte
this time Is 01.

Now type in 0601 and press
ENTER. A one appears in the B
register. Type 80 and press
ENTER. 80 Is the machine In
struction for "ADD the contents
of register B to register A." If all
is well, there should be two in

ENTER

register A.
With the TRS-80 Trainer you

can enter up to five bytes of
machine code at once. This ex·
ample loads register A with five,
register B with six and then adds
the two. Note that as soon as
you type the final zero, the com
puter displays the results. Try
this by typing: 3E0506068O.•

Program Listing 43D3 2lJ451 ..U. u> HL.S(:RIllJI'.lU
Uo' 1...4146 'UU " ". (SEll
uo, CDnu .n3. ""' OISPII
43DC 21U51 '1'41 u> HL.SCRI!lJF+356
UOI' 3...4CU ..n. u> ". (Sill)

UII .. 141 0" U,," 43E2 conu ..16. ,,~ OU''''
43 .. 211'5' ..15. '.0 I1L,SCItBUP 4U:5 21H51 '197. u> IIL.SCRBlJI'.H2
43.3 11115. 11161 " Dt.seRBUp.l 4l1. l ...41U '1981 u> "',ISLl!
4316 'U.14 ..17. " llC.n'H 4311I COHU .nn C"'LL OISFIl
41n 1'21 "III " (IlLI,UIl 4l1E 21D551 .11.. " IlL.scnOI'H"
4)11 ,~, ..191 LOlli 411'1 lA51U .1111 " .... (51)
4)'0 2155U .12.. " HL,TUT 411'4 C02H6 11'21 CALL OISI'II
Ull llU5. 'I2U ,~ Ot.5CRIUF.25 4)1'7 21U51 .lIli u> HL.SCRIU,.4U
4113 .1IE.. 1122. " IIC.UH 411'A lA54U .1141 u> A. (Sill
nu ,~, tin. LOlli 43P1l en2H' '115' ,,~ OISI'II
431. 115353 .nn " Ot.SCRIlUI'.'~l Uti 215152 .1161 u> IlL,IiCRIUI'.599
U18 I1'CII .. 251 u> Be,lell 4413 3A4U6 '117' u> A. [SIX.l)
431E E08. .1261 U>" 4..6 C0214' 11... ,,~ OISI'II.
432. H6PU ..27. " ilL. Ll un 215'52 11.,. u> ilL. SCRBUI'."7
4J23 lU'5' '1281 " OE.SCRIIU,.12, U.C 3...40.46 1111. u> ". (SIX)
43U .1341. '1291 u> BC.52 UIP conu .1111 CALL DISPIl
un ,,,., Ill.. LOU un 2U752 11121 " IIL.SCRIU'."l
U21 llCI5. IIll. " Dt,SCIlIlU,.l92 U15 1...5146 .111. u> ". (SIHll
un 11J411 .. 12. u> Be.52 Ull conu 111H eo~ OISI'Il
4])1 IDa' .133. U>" 4418 219P52 1115' u> IIL.5CIlIlUI'.nl
U]) 111'51 tt3.. u> Ot.SCRlUf.256 un 3"UU .1161 u> ", (SlYl
4JJ6 I1HII ..35. u> ac.52 U21 C02H6 .1171 om DIsrll
4)]' EOI' ..3U U>" U2. CD"U .1181 ,,~ ""., II'lOVE OISPLA't TO SCIlEEH
un llU51 ..31. " Dl:.SCllllUl'.n. .1191 ITHIS SETS UP '011 ACCEPT IN<;; "'M IMSTRUCTlCN
un I1H.. "III u> &C,52 11 ... IIlL -) DlSI'LA't AIlE.... DE .) EXr:cUTE " lS /lAX I'tTE.5
4)41 ED.' "39' LOU U:17 'U'lI' 11211 "' HL.SCRTCI',U4
UU 110351 ...11 u> DE. SC'UIUI'.U7 U." 115147 112:11 u> DE. INST1l
U46 1111.. .141. " lC.n 4no H.5 .121. "' " ,
un EDIl' ..n. LOlli 4421' C5 I1H. .." FU.511 K
un 11545. .143. u> OE.SCRBUI'.596 U]I en",u 11.5. ""' HXIII ,IltAD ONE HEX I'tTE
un '113" ..u. u> IC.Il. U31 Cl .1.61 "" K
4351 Eoa. 1145. U>" UH D... 3144 '1:17' " C.rINIS
un 119452 .1451 " DE.SCKIU"'" UH II 11.11 u> IDEI ....
4)5' '111" .1411 u> 1C.1l. un lJ .1291 '''' "4159 EOII ..... U>" UH 111'4 .ll .. """ ""...,. ITtUI CoeE 'UTS USER REG VALUES IN TIlE DlSPLA't .llll INEXT COOl: GETS UStll IIEes liET UF
nu C04U5 "511 ."". "u. IIln /OISPLA't HElt V....LUES U3! ID715U6 'll21 'IHIS " (SSPl.SI'

..51. ,UST 01' CODE DOJ:S IlNAJl't V....L.UE.S Ull' 1130U .lll. " sr.s,
U5E .1135. '15:11 u> IfL.SCRBlJI'.131 4U' 1"5345 IllU " .... (sn
un 3UEU ..53. u> ..... (SAl 4U5 E047 .ll51 u> ".UU C02J46 11541 "u. Olsn U47 1....54U .1311 " ". (5111
un 'U3S. ..551 u> IIL.SCAIlUI'.147 U4A W" .137. u> ','43'" 1...3DoU "551 u> ". (SI') 4UC 1'1 113U .., ..
4J1D Ctl23U ..571 ""' OISP1I. 4UO Cl 11391 .o. K
4371 21e3S, ..511 u> IIL.SCIIIllJI'.1'5 UtE Dl .14 .. .o. "U7J l ....UU .1591 u> '" {II} un tJ • 1411 .o• '"43" CD23U .".. em DUPlil U5I II • 142. .. III' .AI'·
4319 HD351 '''11 " HL ••CIlIOI'+.ll U51 D' .141. m
U'C 1....11'U '''21 u> "', (ICI U52 1'1 U4U .o. ..
41" Ctl23U 'Ul. eo" OIl" U53 Cl 11451 >0. K
U.2 211151 '1641 u> HL .ICRIOI'+25 9 U54 01 I1U' >0. "4315 1"4245 '165. u> ..... (SO) 4455 U • 1611 >0• "'4311 en23U ..u. ""' OISPII 445' .. .16 .. " AI' ....P'
UI. 211351 '1671 u> IIL.SCRIl(JI'+.75· U57 09 I1U' m
4311 l ...UU ."" u> A. (SEl U58 OOEl 115" >0. n
4191 C02l46 "691 "u. OISPR U5" 1'0El 11511 >0. n
4394 214151 ..,.. u> IIL.5CAOOl'+123 U5C E07851U .n21 u> SP. (SSl'l
4397 l ...uoU ..711 u> A. (lilll UU C0596' .nl • ,,~ I MSTlt ,EXECUTE USEII IHSTR\lCTICtl
439" Ctl2J46 ..7:11 ,,~ OIlPII .un ; MUT COOE IlA.VES USER "EG.S
U'D H5351 "73' u> IIL.SCIlIUI'.ll' U6) E0735US '1551 u> (SSP) .Sl'
nAt l ...UU "7" u> ". (SL) 4167 3151U 'ntl u> SP.Slh2
UU COHn .115••

~" DU.II U'''' • CE5 lIn• I'OSH n
UA' n .... " '1711 u> KL.SCIlIUI'+lU U'C """ 115n PUSH n
41... , l ...UU "77. u> A. (I... l) UU .. '15" .. Af ....,'
UAC C023U '''11 ""' D151'1I 4UI' " .1611 '"nAP 21845. '"91 u> IIL.SCRIllJF+l .. U7. " .1411 "''' "'411. 3...45U "U' u> A. (srI) un " .14.. 'USII "UIS eOHU "'11 "u. DIS.. U72 '" .Ul. "'.. "UB' 21U5I ..82. u> KL,SCIIIllJFt228 un " .1441 "''' ..
41•• 3...UU .111. u> .... (Ill) U74 .. .1651 .. M' , ....,'
UIE COHU '''41 "" OISPIl 4475 " .16n m
UC1 nl'451 '115' u> IL.8CROOI'.'U U76 " 11107. PUSK "'UC4 3"4746 11161 LO .... \8Cl \ 1477 05 .1611 "''' "ue7 CD2JU lIa7. ,,~ OISI'II U7, " .1691 I'\lSIl '"43CA 212451 ..... u> HL.SCAllUrt2t:l
43Ctl 3... 4....46 ..." " ..... (SOl)

Program continues43D' CC23U .U.. CALL DIII'R
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COMPARE aUALlTY,
FEATURES & DISCOUNT

QUME leiter-perfect printer
45CPS, receive only '249900

TOLL FREE

(800) 854·8275
CALI". ONLY (7141810·3322

Oronge
micro

P.O. Box 2076 Yorba Linda, CA 92686

D1glcom Coupler
ORIGINATE

Int.rt.e., to TRS80, Appl.,
At.rl, PET .nd most oth.r
computers.

FEATURES:
.72.80.96. 120 or 132 Columns per line.
• B~djrectional, 7 dot matrix. impact.
• Graphics Capability.
• RS232. Centronics•. IEEE..4(1. 20 rna.
.60 lPM I Faslleed.
• User Programmable Character Fonts.
• 16 Baud Rales - to 19200.
• Expanded Characters.

TELEVIDEO 912C
.78800

STAIlOARO FEATURES (plrtJlllIlll
• Reverse video, Underline, Blinkino.

Aeduced
• Protected fields, Security Blank fields.
• Block or Conversational modes.
• Editing: Line or Character; Insert I Delete.
• Tab. Backlab: Columnar lab.
• 14 key numeric pad with return key.
• RS232 Printer Port
• Deluxe Selectrice Keyboard

OPTlOIAl:
• 2nd Page Memory: IflOOO
• 11 Speciallunction keys and

8 edit keys: S1()"

lie Ptloneorderl WELCOME same dIIy ItnprNflt lor VISA and MASTER CI-tARGE.
P.~.I check, requlr. 2"'1 to cl.... AOd31lo IOfll'llpplng and handling CA
r.~nll add &IIiI "".nulltC1u""-, w.tr.nty Includec:l PrlCMllUbjec1 to revillon

IMMEDIATE DELIVERY- FROM ORANGE MICRO
BASE 2 PRINTER

.88800

Why not th~ away your ch«kbook and let
MtCROCIIECK -110 do thl.' artd'IJTletlc and tt"OOrd
k.t-eplns for you? $19.95 postage paid. ~nd

check. of ma.ey order, or write for d(:ulll'd
lnlonnatk)ot;

Wllh MICROCHECK -II) your 01ll81i1nding chc.-ck8
and depoalu can be kt1'l as Currl"fll al dt:alnod.
and mOluh-nwj account balancing Is a snap.
C.ncelled cbec:klan' starN on caSM'tU', rt.'.c;Iy
to be' lIated at any time on elttK-r the yldl.'O dll
play Ot. U J'OU hay.. onf'. a IIn(" prlnlt·r. A
lIPl"'CLtI (("alllte allowa each check lD be I!yen a
cod(' \d('f\tlfJI"Ilh(" catt'lOry o( eapenllC." (t"". B. ,
food. mtodlal, oontrlbutlonll. etc.). and tlK"
ood..a lIupp1ted with ltv: IIYllu'm are ruDy ~I

Ion,;! W IndlYklu.a1 rlquln'rfl('nu. Cancl.'lltod
cht."Cka can be lIatt.od by elq)en8t' c.&tt-gory. by
month. by any comblnallon of the.' two. or In
totll. 1.1110. a wmmary or cJ.prnlK· c.&tegor!el
II pn"ddt.'(\. Chf'ckll an' normally malnta!nt'<!
In cht"(:k numbl:r order, bot anuttK-r spt.oclal
It'allin' pt.'rmlu IIOntng and IIll1lng by any ftt'ld
In the canccllt'd check rt'COnI; tht"lIt' Include
dale, amount, payn', .nd expnJlK' category.

- A lrademark or Tlndy Corponlk>n

5UMA MtCRQWARE .... 267
1110 WE~ .flat ~R£ET

LA GRANGE. ILLlNOlS 60525

R8dy II) 1ft your pl'uonal computer do .,mt'
n ..1 work (or you? Thc'n you. r .. n'ady for
.,UCROCHECK -110. In exceptionally ulK'flII ud
u.ble checking account handkr (or 16K L('yd
11 ayllteml. Many productll haYl' 1011 o( fancy
IlIn..r, but h.'ln· out ('a,wnllal funclkJnll. Not
MICROCtlE'CK -II)I It gt'lli ItK- Job done wltMut
unnC'edlod gimmlckl. ulllllla minimum 01 hard
ware and human effort, Tilt' programs h'ad
you lIU1l-by-lICl'p Ihrough l:ach opt·ratlon. and
lIupportlng documentaUon III t'J[cdll1u.

TIRED OF }'LAYING GAMES
WITH YOUR TRS-80-?

I
•

...._--

[J lI;' :11 .-,..
SALES COMPANY
,,,,, \\ 1 fA RfI(LO

, O. 10X",1 '(HIACOLA Fl 12MI

I04JO...107
Ae1leftwWe 1 aoo 174 ,,.,

~g~ ". WM

Wh~n ou bu )our
TRS· 0 r\\ ~qulpm~nt!

• uur k.U rr-:-: neunl:h:r In

• .h<:,1. "." prke bd"", )"" bu
• TRS 110" ... Onl"h<:~

\(._ _..
---_ I' ...~

M •• I1 .. tn __

Comc>lll..., __ I.1Id SIl8'~

CQmClI"'~ 'If' ..1111'11 • r.i
a.tl _0 O"'''d an<! ""'Ill ...IIl ........tIfy "'-.. ~ r.i
Acl;ft_....
• e...- A'O· 1 ("""'" a ill lOy 01*...., l~oIogy S'.~OO

EPft()t,lI"t09'_• .-.-IP·V..l9lOyOpt,.....'~ l!051X1

To Old• .-0 PlYf'W'I .,..,. n CIl lIloppng _ '-'clIo ..... 10
QU4lifT SfIT..
P.o..a...
CMMLIITOM. ...C._

'nM __ ,.... ..~-..........,_...
TM J~.... I.4,.................._

• _lIU> MiIr;l_.."..._o<'In9
~O'l_0 '19"__ lUPPI\r

"l ~_~'O_--"_l""<JU!lI'16pon-=_·5 __~ .. ..,,,_.

3 ....... ~"'OdIoIof_..oo"__fig

P'\I9I """ \..,_0 Of .._ onI8J\Io;e0If'l_0""""."."__,,,
__ • ,nt...""9 s..-.·8S"I-AS 1'00_~

~
......
uont

. yst8tnS

....... ~1IldrMr._K1_~c.I ..... bM_ "'Ct'OC__•

__ 1"..* ...."1_
__1__01 ... 8S"I1lOm.~..

O....Cl COfIItOl 01 1'11"1'1 ~1ftCMI an<!_1
....1f'1«.. '0......., -... -.cit ,nc...~ AiD-alA COfI ......

_an[Pft()t,lPo"9'"_

PPI-80
/' / /

PARALLEL I/O
" FOR TI IE mS-80

/ /
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Program continued

K&II. IlIGISTER DISPt.AY
KL,SA
DE.SCIlIlUf+U.
II&II.OUT
HL,SI"
OI,5CIlBU •• IS6
KIXOUT
HL,8Al
OI,SCIlIUf+17)
KIXOOT
KL,IFI
DE,SCR8UI"'lll
IIIXOUT
KL,18
DI,ICltBllF.214
KIXOUT
KL,SC
DI.seaBUr.22'
HltXOUT
KL,Sel
In:, SCRoor+2)l
KIXOUT
KL.SCI
OE,SCltBll"2S1

rl- '
CI- •
11- •
LI- ,"

,,
Ol,,
,,-.- '

,,,,

UGISTEII DI6PLAY

"".lIli
(KLI,A

"

HL, tMSTlt
Dt.IHBTllol
0<, •

".(IILI,A

BIHAIIY
II. 11K

•Il<:. lEIIO
C.ONE

"SHirT

IlEXOUT
KL, $I)
DI,BCllau,026,
KIXOOT
NL,U:
DI,SCRBur.214
KIXOUT
IlL,SOI
DI.SCIlBUf+1I1
KIXOUT
ML, SIl
DI,ICltBlll"olll
KIXOUT
IlL.hI
01,SCIlBUr'132
IIIXOUT
HL,BL
DI,ICltauroHS
HnOUT
IlL,SHI
DE,Bcllaur036,
IlEXOUT
IlL,SLl
OE.5CIlIUf+3I1
IlIXOU1'
KL,II
DE.SCltllU'.411
KIXOUT
IlL,IIl
DE.lcaauf+.,)
HEllOUT
HL,llxol
DI,BCIlOO'.I16
HEllOUT
ML,BtX
DC,SCllauf+611
SEllOUT
ML,Sn+I
DI, SCRauf+61.
IlIXOl./T
IlL,SU
DI,SCII.8U ••612
IlIXOUT

"A, lIK
(IILI,A

"

1295. CALL
'2961 J.l)

.2971 LD
'UII CALL
.2991 LD
.3111 LD
nil. CALL
UU' LD
un. J.l)

UI4' CALL
un. LD
UHI LD
nne CALL
.1111 LDn... t.D
nUl CALL
Ulll t.D
U12, LD
IIll. CALL
'lln LD
.1I51 t.D
UIU CALL
'U7. Ul
I3U. Ul
nUl CALL
n211 LD
11211 UI
n221 CALL
Illli l.D
.lln t.D
U25. CALL
U2U t.D
1327. LD
I3UI CALL
U29. LD
13311 LD
Ulll CALL
U321 Ul
un. LD
UHI CALL
I3l5' LD
13161 LD
13371 CALL
I3UI lilT
unl ITHII CODE IOVU: BCltt:tJl IlUfPU TO 11.1. SCIlIP AIltA
nu. IIOYI t.D ML,BClIlUF
.HlI 1.D DE,lCIIII
'H2. LD 1<:.411n
nUl LDU
IlU. RET
nUl Ul
13461 LD
n47. LD
nut LD
UU' LD
nSIi UlU
"'11 lit!'
13'2' ,TillS COOt oou
U53, DII'R LO
USU Sill'" BLA
83558 CALL
115" CALL
83'71 IKC
"'11 OJlfl
.3591 R£T
'lill!ERO PUBK
'Ul' UI
'U21 UI
'3631 PO,
'314' IIET
8365' ONE 'USK

"'" LD.U7. LtI
UU' pop

'36" ltIT
83711 llfUT AIlI USER IIIG STOI\AGI ARIAS
U711 S, 011'1
8372. SA DEPII
1l73. BC DEra
8374. 51 DE'S
11151 IE DEn
1l7" SD DEn
U17. 51.. DEI'S
11711 SM DEI'S
'37" IFI DEPI
'1811 SAl DE,8
.lIlI SCI DEfI
13121 Sill DUI
11UI SEl DErn

"'" SDI O£rB
.3851 SLI DU'II
'3161 SHI DEPI
'3'11 stX DEMf
11888 sn DEI"I
'3891 S5P D[I"I
Inll 51 DEl'I
"'11 SII DEI'S
I1U. ,rOLLOWIlfG DEflKES 5CIIEEN DISPLAY
'3UI TnT Ot,,, 'TIlS-1i TRAIIIEIIIIlSTIlUCTIOIl,'
'3941 SCRIJJ. 1:00 ""11
1)"1 LI DEr" '"
13961 Dl:rM' I -
1)'7' DE'K '0 -
.nll OEfM' II _I),,, Dlf" '1-
14..1 OEr" 'lX-U-S,-'
1411. IMSTR Dl:rw •
.4121 DUW'
.41l1 DE'II,
.4141 DIn IC'K
.4151 SCIITO' EOO )CIIK
'4161 EHD

IJUlOJl:S

Program continues

USlI 12541
.267. .2641
.2111 1219.
U12. .1111 '19l,
'UlI nUl UII'
12151 .1151 '11" '2211 '2)l. InSl
n161 1216.
IlSlI "'41 .157••HII .161. "6" ."" .172.

IIHI 11711 lin...... lin...... '''1'
11961 I.,,, 1112••1IS' 11181 11111 1114'
.117.

4511 CDun
45n 214246
u.c UIC51
U .. CDIU,
45n 214146
4595 IUC51
UII CDIU,u,. 2UAU
un U2DS1
UAl CDUU
45A4 ZI.,41
UAl 11lD51
UM CDun
nAIl U4U6
4'1' l14CSI
4'Ill CDun
nN 214341
4S111 115CU
4SBC CtlI44S
4SBP 214CU
UC2 IUDSI
UCS <:tIIU'
nCI 2141..46
45<:8 1l1DSt
4'CI CDIU'
t'DI 215341
45D4 11D151
4'D7 CDIU'
nDA 21Sf..
nDO 11£051
nil Ctlun
UU 214141
45£6 111152
un CDUU
nlc Z14M,
UIP U60\$2
4"2 CDIU,
u.s 21nu
UPI UAU2
UPI CDl44'
4,rI 2UPU
..11 11M,2
flU CDIUS
un C,

4111 21115'
4111I 11IUC
UU '11'14
4111 EDS.
Ull C,
1614 215147
4617 U,Afl
UIA 11....
461D lEI'
461r 17
4121 EDe'
4122 CI

Ull 1611
412' CI27
4127 D41146
"2A OC1H6
U2D 23
un ups
4111 C,
Ull PS
un lUI
4134 77
UlS PI
46)6 C9
Ull PS
Ull )1.31
UlA 77
46l. PI
41lC C,

fllD II
4111 II
41lr II
114. II
UU II
UU II
UU II
UU II
UU II
4141 II
4147 II
un II
UU II
46u II
UU II
"4C II
4140 .11.
U4P 1111
4151 1111
4653 II
4154 II

"55 54
SII'
UIF U
UA3 U
UD7 H
4711 41
47lF U
4751 49
4759 II..
4H8 ,".
475D II
4751 C,
leU
.11.
1111. TOT.....

A1 UJ'
U 4538
I.e. UD'
Cl UDl
C2 HD4
CHM UDS
CLtAIt UII
Dtl'lI 4621

UBIIlt 1H8TltUCTIOlf ARU

,,",'''K•

".
",IAPKI" ,...

..
" ,
(SI) ,A

."tSItI.A
SP, (SI')
A,. ICL&AIt
IfL, tll8Tlt
DE, tll8Tlt••
0<, •
(KL) ,I

""ceo..
,,",IKLI

"••,,...
',AI".m
•".(DII,A

"".""',A2
)0.
m•...
(O&I,A

.1111 PUSK

.1111 LD
11721 LD
.11l1 UI
11741 UI
1175. l.D
11761 CLUII l.D
.1171 LD
.nll l.D
nu. LD
1111. LD
'1111 LDU
.1121 JP SHOW ICOIIlTIIItlI
'1111 ITltlS COOt: "'CCIPTI c.l IfUADECU'''L .nl
'1141 IA CAllUAGI UTVltK DlDS ClJI:UIfT IMft1l.UCTtOfl
lin. KUII CALL CIINl
nu. CP 'DK
nnl Jr I ,StrUT
'1111 LD ICll,"'11" CALL C.lARn,.. CP 'DII
.1911 J, I.SITUT
IInl LD IC2l,A
.191. LD A,lCl1
t1 '41 CALL HIX I"
lin. aLA A
'1961 lILA A
1197. SLA A
'1911 llLA A
.un pun AI
.UII LtI A. (CZI
'2811 CALL KIXIT
.212. pop K
n.lI ADO A,II
u.n LD II,A
illS' LD A,'
UI6. SLA"
'2171 LD A••
.2111 It&T
12111 HTLST LD
UU, ILA
U111 UT
.2121 C1 DUll
'Hl' C2 01.,..
12141 lTHtS CODI CALI.ll R.I. llIYBQUD aotlTI.
111Sl CHAR 'USII DI.
'UU PUSK n
.2171 AQt CALL 211II
.1111 OIl "
'11" JR I,AQI
1221. 11' !IIOIIIIRO I'lAJ.E SUIlI IT'S III!:X OR CR
UU. po, n
.2221 PO' Dt
.Z23. C, 'D11
12241 J' I, UT2
'22" C, 11K
.Z26. J, 1.ULLtT
1227. C, l'K
'1211 J, II,CRAR
I1n. CP lAIi
12111 JP ',TRUI
.2111 JP ",ll.t:Tl
n32. TRYU C, UK
'211' J, ",CIIAR
uln C, nK
Ul51 J' '.CKAR.n" RETI LD (KLI,A
I1ll. IHC IfL
U3I1 ltIT2 1I.t!'
U39' IIIXIT CP
.241. J,
.HI. ADD
'H2I IAIKI ....D
U43. RIT
I2U. IlILLIT PO,'24" PO,
12461 J'
12411 KEXOOT LD
.241. P\l8K

'24" SJU,
11511 BRL
USlI saL
'''2' BaLU53. C.
UH' J,
U,5I lOll
12'61 J'
I2S7I A1 SUI
'2511 XOIl
• ZS9I IT1 LD
.2611 Ill<:
'2611 PO,
.262. MD
.26l1 C,
.2641 J"
'265' XOR
.216. J"
un. A2 SUB
'2611 XOR
'26" BT2 Ul
U711 RET
1271. ,MUT COOE DOIS
1272' HUll Ul
1273. t.D
12141 CALL
.n51 LD
121U LD
.Z77. CALL
12711 LD
.2191 LD
'UII CALL
'2111 LD
'212' LO
'2111 CALL
12'41 t.D
nu. t.D
.2161 CALL
'217' t.D
12811 LJ)

'U" CALL.nll LD
un. t.D
12921 CALL
un, LD
nUl UI

UDI rDIl
UII Dl
UU rllD
un CAIUS
UU rUl
UII CAIF4S
UII rUI
UtD rADSU
Uri ru"
ur2 rn,u
urs r".Hs
Uri PlU
U'A rADSU
Urtl nn
urr nDSU
4Sn 77
4"1 21
4514 CI
un Fin
4511 PAle4S
UU cu,
4SIC t",
un C,
UIP rl
un Pl
Ull ClllU
U14 7f;
UU n
Ull calP
UU Ca3r
4SlA CU,
UIC CIlP
Ult PI'A
4'21 r2U4'
un Ull
HZS cncu
un 0619
4SZA BU'
U2C 12
UZD I)
un .1
uzr In.
un rlu
un 'UII4S
U16 IU'
un Cll'H
nn 0619
nlD 114.
UlP 12
nu C,
uu l1nu
UU 111CSI
un CDun
U4A H1DU
U4D llteS.
us. CDun
USl 214641
4SS6 llAll'.
4'5' CDun
U'C nuu
us. 1IIDSI
4"2 CtlUU
4,U l1n..4'" HCCSl
4'''' CtlUU
un 21)'41
U7l lIDCSI
UU CDIU5
n77 nuu
4S7A Uf;~1

457D CDIUS
nil ZU746
U.l 11rD"

UDS DS
UD4 rtIlS
Uot COZ.. I
UD.17
UDC n'A

un n
un ItlS7
4nc lUlU
4nr ItDsr
UII lUU'
UU ItD711S1U
UII lU'
U'A ZUU7
U'D lUAn
UII IIUII
un lU.
un IOU
UI7 Cln41

UIA COOSU
4UD PI'D
U" CACU4
UA2 )2Dl44
UAS CODSU
4UI n'D
UAA CACU4
Uk!) nD444
448. lAllH4
4..1 CDUU
U" CIU7
448' C.27
USA C.27
UK ca27
u .. rs
U., lAD4U
UCZ CDfSfS
UCS Cl
UC'"
uC7n
UC, 1111
UCA ca27
UCC 71
UCD C,
UCI llr,
UDI CU7
UD2 C,
UDl II
UD4 ..
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C 1 II:..

RENDClER
XHTERFf'GE

aOWTOUCd
REMIaD, PABT

P'OR1f.a:D. OR
IIlCREMEIlT TOVR

TAPES EVD W1IEa aCT
DOIaG. 'CLOAD', 'CUVE'

OR 'SYSTEM' COKMAXD,

ONLY ••• 14.'9~

Il PM M.l ...... DWID•

FEATl7RES: A.cl4iph. iMtanUy to
prnent eyst... prwdsiCln toggle 4nd
INJI'*!t...,. puP-tIvltan ••itc:t.s.
durAbl. paintad &1urNnu'n abiNt,
..... -'ty -.......... jo<k,
nan-s1icl I'\bbtIr fwt I 110M not
inttorlanl _ith "Ot"ftIII.1 .,.I:wl
apM"ti.CIn.~ dKian
CZl'I'O~h ~ .,.tMlo
Dlom:_lIIO_m
GRi\JlliE STATE
XNBTRlJt£NT e:tI'F'NrfY .... 13
BaM 3186
....,.,.".. NH 03061

(. 'IMI)M( II" TMC1f ~TDI

From The
Engineering Group
A't" GSICI

H14

10

HEATH

TRS

• Output MoNt. CIA RS-U2-C •

l.JIn printer driver In level n ROM. No -oftwano
drl...,. nHded In hllJh RAM. No InCIl'CI IIOltw.,.",
c:ompIIt.olllty PI'ObHlml.

e RS-U2-C Interfaclll F',... lor Olher u.. e

• BllUd Rete Adjulotlllble F'1'1lm 1200 to '800 e

e~lnq P...v..... l .... Cheteclerl e

NO SOFTWARE

REQUIRED
Sotr~1 Int...,.,;:. mount. IN.Idlt .-'II _ pow_d by
.lOp"'''' Int... llCtI. C~U .t penllel primer
port. eMy 'natall.lon. ""ey boI uMId ..t_IIy but
~.....~ V.-'II ./_ 9 to 12 V.

....y be uMId wlUl other ..-I.r print,,.. wf\lch ..-..:I
LI,... F'''' eft., C.....ieqe Return. o.te ror"". i. 1
51.-t Bit,' Oat, Bill, 2 Slop Bill.

"-'billd lit Tntlld With 90 o.y W..,....1 J9.n

PI_ lI'lo:l.... SUO Shlpp!nq IW>d Hendli"'9

ChOTE. R5-U2 C--=tor Not Suppll.cl)

SPEEDWAY ELECTRONICS .... 215
l}~ Aubul'l"l

Spndwey, 11'Cll_ "622'

1212.
my
nu.
'UII DYSAN SUO'211.
'211' DISKETTES !S
'11" .UII liZ" IIU••UlI .U"..... lin. "'" IIS2. "SSf IISII n. CAOILLAC ., ,. IIIU. '161 • •nu '"ll '"II ..lI. 'Ill Ftl,n 01,...."...... '"11 ."" ..n. '11.. 4JO
1116' .un .U2• • llS. '21l1 nlt • .t til". I.. ,rtUI
• 2IlI nlS. nil' n'lI nu. 1211'
Ull' n". u., • • 112. UU. UII'

.paON TX·80 DOT MATRIX ""'NT."112" un• •nll un. Ill.. U,..

n". 64 GraphJc ch riC"" 7 5 dot m.lrlxun.
n,M (7 6 IJl graphIC) double widlh ch riC
'lU'
'1111 I ,. TRACTOR end FRICTION 1_
.Ull .21S. model. W1th ",e"".ce and cabll lor (nil•
.lIlI P ,APPLE, 232 av lab IIIlln

OUR I p,......
•n" un. n211
'UII U2U uu. 'II lonwAU: 1.1 Gfl .Uat" 1""1If11otl<.uu IIsn '))lI .USf
'lIlt
.1I1.
Ill" 1114' ')21.
'152' II~S' 'llS'

'1211
.1IU U'1I
UHf .217. n,.. nu. U". Ult. U,2.
'US. '2111 nut nN' ')111 nu••lll.
'31" 'lltl n22. 'U,. 1l2" .UlI .UU
'Ul.
ItSIl
1125.
'1221 '15l1 IIll, '1111 nn. nut
U261
• UlI
.UII
Ilsn
'UIIun.
u;zn
IISll
.111.
.UtI
lin.
'162'..."
'IISf
lin•
'"11
•"lI
.1111
U1M
.1111
U211
'1211
lin.
II.,.

"'"HU'
.111.
..sn.....
..,11•.,s.
USII
.112 •
.1111
.1Ilt
.Ul.
UH.

'''".1In
.UlI
usn
nu•
• 1211
Ull.
U,II
IlSS'

• • • •
• TRS·SO'"

SOFTWARE

SCIlfOI' leU ..IS.
so UU Ul"
1D1 '"'' nu,
A UU .1lS.
Sli 'I" ')al.
S!T'UT UCI! nit.
sr U1D Ull.
IrI un U1M
.. UU Uli.
Al UK UU'
AIM un usn
• -ow un .tsll
Sl USl .nll
Silt '''D un.
sn U ....lIlI
a. uu un.
ILl un .lIS.
sa u'" .nll
58' 'lSI '3IM
IT1 U2C nsM
IT2 Ulr UU.
nXT USS un.
TIlYU uri UU.
IAP"I UK nu.
UIlIO U31 .UII

lID 15'1 U1U
1111 UtA .1IS.
I....". ns, 'UlI
IILLIT '''1' uu.
1.1 U" UIS•
II)YI; UII UU'
c.E un .us.
UA(l U2l' u;u.
UTI n.2 .nn
un nu Ul••
SA 'Ill: .112.
&AI '1'1 '3111
II un UH'
"1 un uu.
I<: 'Ill' .nll
K1 un '3111
lCuur S." UI"

I'IIIU un '1)11
nUT u.s U1M
IUOO"I' 1514 U'"

• COTTAGlSOrnNAll •
• 614 N. Harding .... 213 •

Wlchll., KS en08

•PACKER: Automatically edit, .11 or p,art 01 your
B8alc Pfl)gf.m 10 .... edltlng, run laster, or SII....
memory. Has 5 sections: UNPACK - unpacU multi·
D6t .t.temenilines into alng'- atatements mIIlnl.ln
Ing Pfogr8ll\ Iogk:; Insert. tPaCfl 8nc:l reournbet'S
linea lor ..lief editing. SHORT - lhor1ens your pn>
Gram by edillng oul .11 REM atalements, un
necuury WOfdI 8nc:l tpaCelI. PACK - 'lllCUt.. UN·
PACK and SHORT. lhen PKk. linea Inlo mullipla
.t.tam,nl lines: m.lnilin. program logic.
RENUM - ranumberl progr.m linea Includlng all
GOTO'., alc. You speclly Incr..,...nl. MOVE - moves
.ny line or block 01 linea to .ny new location In the

r:ooram and renumbers linea. Written In mIIchlne
l.ngU.ge; supplied 0f1 tape In 3 ....,..100. lor 1&K,
32K, & 481<.. For Level II Of D111k Ba,lc I2I_M
DtSASSE...UR: Read, write, .nd copy Iy.tem
t.pe•. Ol.pl.y .nd modlly m.mory contents.
D1aaasemtlle ROM, DOS,.10 system t.pes Int02-80
mnemonic•. Search lor IIring. In memory. Much
more!! lnclooes 32 PaQ8S 01 documenl.llon.nd In·
lormallon.
FDr 16K L.....lll 11'.•
SYITEM TAPE DUPLtCATOIt Copy your .yll.m lor·
mal lape•. lncludet vtIrlly routine.
Forl&&.s~llI '14.15CH : Tr.nsfers your copy 01 MlcrocheSl to
disk tor Quick and ....y ac:cesa.
~r.ilnl.fNelll Disk system ..

E LAla IlUJ{ER: A minl·word proceaaor
to print cassene label. on • line printer. Includes
manual and 50 pul-.nd-.Ueto:~. on tractOf leed

~5K l.rtelll.nd print., 11&.15
lNITRUCTlON MANUALS lor any Collage SoUware
origlrW prOQlarns ..all.bMI lor 20% 01 PfOOl"M\ lilt
prlca. Relundable wheft progr.m purcNted.
fRS.8O'" r,.palr. and modillcaUon._ Call or writ. lor
inlo. MANV' MORE iteml .....Ilabl•. Call or wtit. lor
cat.log. DEALER inqulrte. invited.
Ken... residents add 3% ..,-.tax. Foreign order.
In US Currency only.
Catl0Uf"24-f'1OUfphone:31~11 or write

"TRS«I ... ,........ tradamartt 01 TANDY CORP."

Program continued
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GENERAL

An additional index for Radio Shack's
Editor/Assembler manual-cross-referenced for easy use.

EDTASM Index

Creating the index, I discov
ered some errors in the Radio
Shack manual, which are de
tailed as follows:

1. The LD A,R (pg. 22) and LD
R,A (pg. 23) mnemonics are not
in the Radio Shack numeric and
alphabetic indIces.

2. OUT (D),R (pg. 103) should
be OUT (C),R.

3. LD B,H,NN (pg. 1211 should
be LD B,H.

I hope these indices are as
useful to you as they have been
for me. Since I am a beginner at
assembly language program·
ming, the time it took to prepare
them has been more than repaid
by the time saved finding infor
mation.•

Terry Kepner
P.O. Box 48'
Peterborough, NH 03458

Learning to program in as

sembly code is like trying to
learn a foreign language: how
long it lakes will depend upon
how good a reference book you
have.

If the book is well written with
a good cross-reference listing
the new words. their English
equivalents and the pages
where you can find their descrip
lions, you will learn the lan
guage more easily. If the book
doesn't have these features, you
have a hard trip ahead.

Unfortunately, the Radio
Shack Editor/Assembler Manual
falls Into the latter category.
While it does provide an alpha·
betic and a numeric opcode·
mnemonic cross-reference IIS1

at the back, these two lists do
not tell the USBr where their
descriptions can be found.

It took only a few frustrating
hours before I decided to rectify
the situation and produce a
good cross-referenced index.
However, this proved more dif
ficult than I had thought.

The numeric cross-reference
in the Radio Shack Editor/As
sembler is actually organized in
to three separate numeric lists.
ThiS meant, in addition to an
alphabetic index, I also had to
make a new numeric Index,
properly sorted.

"....,
"""•..
"....
K
K',,,.
"'"''''"'""'"".-....-
"..
"""..
""-,

"""".'".",
00,:0,.."
'''''

IMIOlles PIn •

flU A. IIf.I ..,;
iIIICC A.IIII_11Cl1 '"
'" I\,11~'11Cl1 '"
lilt A./\ '"

flCl(, "'. '"
lilt "'C ..,;
I(lC IlO '"
iIIICC "'[ '"

II)( "'" '"lilt I\,L ..,;

fit( 1\,11 '"
lilt If..k 'J
J« 1f..Df: n
'" ILIf. n
iii[( 1LSl' i)
lItO I\, <If.) ...
JIW A.\lII'IICl. oM

a 1\,"""11«» ~

"0 1\,11 .)
l'itCI 1\,1 .)
lItO 1\,( .3
IIUl A.~ .)
l'itCI A.( .)
fIOO 1\,11 .)

MIO "'~ .j;
Nlto "'II .)
K'(l 1f..1t 61
I'((l If.,ll( n
I'«l 1f.,1f. 63
ICb 1f.,S!' U
I'((l lit It ...
1((> 11tD( ...
11'(, IX, III ...
FUI 1X,Sf' ..
Ii(.(> IV, It 6~

ClIJ((1 eta

''''"""".......,-.'..
"""....
''''co.,
"""'",,"'....
CO"
eM
CO"
ceo>
CO"

""CO"

""...........,......
eM

"'""'"eM

"""'"""........
"""""""'""""'""'""'"""..""........
""''''""'"""""".........-
""....
""""...,
""""""........,...........,.......--"""""'''"""""n

IMJOlICS IWA: •

'"' IV,l( ~

'"' IV, IV ~

'"' IV,S!' 10
fK; (If.' ..,
fiN) <111_1100/ .,
IMI IIV_11Cl1 .,
fiN) II .,
INl I '9
1M> C .,
PHI to 19
1M> E .,
INl II .,
fill L I'
fill H .,
BII .. (If.) BI
BIT .. 111I_11CI) 82
BIT "(J~_1I111 12
Bll,," Bl
Bfl 1.1 M
III I.e 11
lIT I,D 11
111 .. [ It

In "" 11
lIT "L 11
lIT 1,11f.) 11
BIT 1,1111_111)) f2
III l.n.'_nIU 12
lIT LII 11
BIT LI 11
Bit LC I:l.
,Tt LD 11
III L( 81
lIT 1.11 11
III I,l It
lit 2,1"" 11
liT 2.IIX_UI)l ...
III 2,IIV-IfC)1 12
lIT 2,11 11
lit 2,B It
111 ;,>,( 11
Bn t.o 11
,n ~E 11
811 2,11 I:l.
BIT 2,l 81

BIT ). ''''' II
BIT l, <III_III» 12
liT ).(1"_1"'1 12
Bll].ll Bl
Iii ),1 BI
III ).C 8J
111),0 Bt
lIT ).( 11
111 ),11 11
II1).L 11
111 I, (....1 81
BIT .. UII_11Il1 12
lIT I,O.... IIllJ 12
In I,ll It
lIT ',1 11
lIT 1,( 11
lit .. 0 11
lIT 1,( It
Bll I,ll 11
.It '.1 11
.It '-(If.) It
111 !l.C1I1_11Cl1 12
liT ~11"_lfCll 12
lit 'Soil 11
111 '-I 11
811 "c 11
lIT 'SoD 11
111 'So ( 11
111 ".. 11
BIT "L 11
Bll '- ,If.) 11
BEl 6.\111'1100) 12
III 6.(IV_HIII 12
liT i,ll Ih

""""(1~2

con

"""",,~

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

""CO.
CO"

""""...,......,
u"'"',....,,....,u...,
"...,
"""y
K"'..,
"""•......
•
K

'"FE'",..,
"'""'""""n
"..-"""ro

"..
'"""""......
""..
•n
''''""..,
"'"..
"..
""'""""""""'"''''""''''''''''

III 6.1 11
III i.( B1
BIT ,,~ Bl
lilT i,( B1
III i,1< 2"1
lIT ',L II
lIT 7, til-I It
III 7,11;<'11«>, 82
lIT 7,IIY'IICl' 82
BII 7.11 Bl
Bll 7·8 II
III 1,( B1
BII 1.[0 II
BIT 1,( &.J
III 1," II
Bll 7·l 81
~ e,Nl ,,-

Uti It.... <0'

Cfl.L 14.:,'" 91
(ILL .... 9~

Ut.L fC,.... !i')

au ",N' 9~

(ILL f'{,reo ,)
UI.L 1'0. reo 91

uu. 1.... '3
W '"
CP ,..... ~

0' (111'111" ~.

CP 0 ...·\11)' ~

(P II ~

". '-
CP C ~

CP ~ !>,;'

'" "CP II ~

'" ""II "..
CI'O I;,>
(ptilt 4:
(PI 1\
CPII' II

'" ".. ..
Me '1f.1 ~

M( /111'11«>1 ~

Me IIY'IIClI ~

0(( II "
tolC I "
M( It 67
/J[C { ~

M( I' ~

D« til 67
Me E ~

0[( M ~

0[( If. "
D(( III '7
ttt II' 'lI
Ct:e L '5
t(C !>I' '7

" "~JlI1 DIS ~

" "(II (5"MI_ 1$
rx (9'), III ~

(ll 19", IV )6

(II ".,,' ).0
(II M.1f. 3•

Do< "..., "
I" 61
I" 61

" "III fI,«, ,..
1M fl. ~~I ,..
IN 1,'0 ,..
IN C <C, !'6
IN (I, «(, So:l
11/ (1(; !l8

124 • 80 M/crocomputing, June 1980



•
$ 55.00

semSYSTEmS, me. ",..

A .peci.lly dtsigned SF TACTICAL BATTLE GAME for
your PET, TflS·80 or APPLE Comput.r.

Th. m.n called Sudd.n Smith watched the five blip. on
his screen apreed out to meet the enemy. Two fretghters
converted into something like battl.wagons, powerful
but slow.. and three real cruisers: the most powerful group
of warships ever seen near the Promethean system - except
for the Stell.r Union fleet opposing them. Everyone WIS

calling it Starfl.e. Orion, though it exirted for only this
day. It was life or death, and, aft.r the object leston on
the planet Spring. everyone knew it.

STARFLEET ORION is a complete 2 player game system
• rule book • battle manual • cassette
• ship control sheets • program listings

Includes 2 programs, 22 space ship types, and 12 playteSled
scenarios. Game mechanics are extremely -simple, but play
is exciting, challenging. and rich in detail. Specify PET (8KI,
TRS-80 (L.v.1 II. 16K), or APPLE II (16K& 32K) 519.95.

Ask your local dealer or send your check to:

mAutomated Simulations
Department M .... 48
P.O. Box 4232
Mount.in View, CA. 94040

"lA""" .....tered~ 01 TANDY co.......
Californil re.id.nts pt.... odd 6% sal•• tax

PROFESSIONAL BUSINESS SOFTWARE
TO OPERATE ON

TRS-80' COMPUTER

• ISAM Accounting Packagc, ••

Accounts Payable. Accounts Receivable.
General Ledger with Cash Journal, In·
voicing and Payroll

Integrated Accounting System 5425.00

Separate Modules $ 99.00
• (SAM Inventory Control $125.00
- Above Systems require 2 - 3 drive Systems.
- Integrated System requires 3 - 4 drive Systems.
- Systems operate under NEWDOS by Apparat

(not included)

• Machine Language Disk Sort $ 49.95
- Multiple Keys· Ascending, Descending

Callable under Basic
• NEWDOS by Apparat

•

TO ORDER CALL, "'"
(617) 685·0151 VISA

(Dea~r Inquiries Welcome)
P.O. Box I22S. H.""miU. MA 01830

• Trademark of Tandy Corporation
•• Accounting Packa. nOI avail.b~ in Ihe Stale of CaUfornia ......._--':=:==--=~

TRS·SO· STRUCTURED
BASIC

313 Meadow lAnt
Hastings. Midlipn 490S8

(616) 945-5334
rl.>filkr ;nqllmn ;nnlrdJ

" ..
VISA" MASTERCHARGE ACCEPTED

. TRS·80 's a /IlIaemafA 01 'aflay COfP

A pre<ompiler adding performed pro

cedures. ca~ s(ruClur~. repeat while. until

and many other struclurn:l language state

ments to the already powerful Lt\'el II

BASIC. Diskelle SSO.OO. Lisling $3',00.

Manual purchased separately SIO.OO.

Jmill T11EF[j III !

PHASE VII,.

FOR REALLY FAST TRs.80·

GAAPHICS
.... e.t IOfTW.....E MdtIton 10 yow

TRS-IO" " IASK:.
•~ you ~...... your COftlIIU*
the 1' you on pepef.

• Dr8W , Mpt"atlUl ctMnc-..
1Ik.,." sIy utJng ...
~ttwn M.
• SET, OM gnphk: Ipot .t • time.

• DoM not UN''''''' or POKE.
.c.n be EDrTId M'Id SAVEd jual ... ....,,,..,
1lASIC_.
• Drew the atefWflfp ENTERPNSE. ..... ....,..'*" It Iny P*tt on the ICfMft, tn 0.3 MCONh

(TRS«) tall.. 4~ MIIlI UMt ......--• No eHect on your ••rnnty.

WINKING CUASOA
• "'-, ..... catMtW~ Into JOUr TM-IO"
end the curMf atarta ....Ing.
• AIM debounc.. ,our keyboerd.
elt kMpa Of! unt&I you him"~
oH(noI by~

01-1 OUtCKSETon~ 17.
we, wtNlUNQcugoRonCMMtte lUI
a11-1Ik11tlon ...~ ••
Add 11.1:10 per ordIr dWVL

(pA ,......- % WI) "
JIIS CCIfP "". 2

P.O. lox 1IOU NtIIburgh, , .. 1tn1
(4'2)111-7017
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PROFIT WITH MICRO COMPUTERS

Shouldn't In_lng In a Micro Comput
yield a prollt? CLUB SOFT In_ment
Analyall programl payoff immediately
with time. Ilmpllcltv. and utility gainl.
Dewlloped by programing lpaclalilt
for Pro,..lon.ll:

REAL ESTATE EVALUATION
BOND COMPARISON
LIQUID MONEY MARKET FUNDS
LOAN COMPARITORISCHEDULOR
STOCK PORTFOLIO MANAGER

Price $39.95 uch
All FIVE and an Inllatlon Analyall
Progrlm for

$199.95
Available lor all TRS 80 level " lyatema
and up.

CONTACT:

".-281

P.O. Box 2355
F~chburg. Ma. 01420
Phone (617) 342-5300

A OM./on 0/ FERMAC

REAL ESTATE

EVALUATION

~' "5'_ llAl UlAn IIfVUTMINn .r~ th~her

~.ItlM l"'I~lon fod.ly.1lut wl,h In(.r...!olnslnferl''' r.fn.
prol'habW Invntlns ,.UI <KCW.fl' Infor"...,lorI. Cl.Ia
tofrS IlAl ISTAn ANALna ,1'0_ oKC\,""" ~y

c~ 01 over T...-n P'~1nIMII&TANlOllS
n. VoIIt1'lllmple (onfrM ,hot' pros'"", c.., n.h".''''
_CArnAL GUll .... IlIAan VAL"
• MONTHlY II11fIN eClO5MO COIn
• 'AJlU • KCOfIeAIIy MOItT.
_MOaTAGI ""MIND elmlm COST
e.'AII cOIn • lINT UViU

OYU.0'''' VAItlAIUS

Gr"lc pro~'1on '''''''"51'' In,my quAntity.

Uwful 10 Iklye'u. XU"'I. arolc~. .uw:l InW'IolOf'

rae B9.9S

........lt~1e lOt' TR~ 16K L..~l .net up.

ConI.."

~~,
P. O. Box 2355
Fitchburg, Ma.
A Division of FERMAC

5%" Diskettes 10 50 100

JM·744.() 3.16 2.95 2.85
V.rbltim 525.01 2.66 2.45 2.30

... Di*ene.

3M·740 3.06 2.86 2.76

... Doubl. o.nlity

3M-741 4.15 3.95 3.80

Dllkene Storage Page. 1013.05
Plutlc Library C.... 5"-1.05 8"-2.85

CASSETTE TAPES - Agfa PEl11
PremllHTl QUllIly In aul*'lOf !!terew I\Oullr'IQ,

C·IO '0/6,66 50/25.00 100/48.00
C-20 10/6.90 50130.00 100/57.00

TRS-8Q Adven'"". by $con Adlrnt
Mlchint ungu~tCllstics for 16K.
Seven Acivenlures curr.nlly tWIII.blt.
SALE I $12.90 ..ch, 3 for $35.00.

NEW SARGON II ChlMI (TRS-ao ClsNntl
regultr price $29.95 -- our price $24.90

Add $1 per ordtr Tor 'hippi"ij. V:Jt PlY
blilanct IUPS surface) on ,II prtPlid orders.

"Tu..1t t ........................ TANDY CORP."
A B COMPUTERS
115 E. STUMP RD.

MONTGOMERYVILLE, PA. 18936

(216) 699-6826 ,.,..
WRITE fOR COWLETE CATALOG

5160.00
5170.00
$15.00

(If 'fOY own IBM S~I~ctric or rqulvillenll

(201) 569-8769,.,'"

A TRS-80 WORD PROCESSING
SYSTEM FOR LESS THAN S600

Turn your typewriter and TRS-80 into
a new word processing system with a
new device, the "KGS-30",

• Plug in compatible with TRS-80,
• No mechanical modification to the type

writer.
• Can be installed in 5 seconds.
• Software. a versatile Simple letterwriter. in

cluded

Customize Your Cursors
SELI!!CT ANY CHARACTER ~ GRAPMICS BLOCK

ANO \/vATCM IT BLINKl

CMANGE AS OFTEN AS YOU L.IKE.

~EATURES:

_~A.T Repl!:ATING oE- KI!!V AND SI"ACII: eA'"
_ INSTANT .WAP \/VITM RESIDENT CURSOR

_ UNAFFECTED BY NEW OF! R!:6ET
_ WORKS IN COMMANO- EDIT- EXl(CUTI!! MOOES
_ Ke:y OEBOUNCe:

T~E BL!N~!N~ LUA5CA
MACHINE LANGUAGE ROUTINE

,"OR TRS-e01BK L.EVEL.I!

L.DAOS IN SI!CONOS FROM CA9&I!!TTE

INTO L.I!!S8 TMAN 11li!'K l!IYTES OF PAOTI!!CTEO
MI!!MORY AND TIES INTO ROM KEY SCAN_

KOGYOSHA
179 Riveredge Rd. Tenafly NJ 07670

DEALER INQUIRIES INVITED

AUTOMATlCAUY SORT )'0- recor. AS

youeater~.

MMI*te LAna....e ISAM ACCellllble wItIli
....c Lan.use.
las-eo- Modell (111 + 481)

_.(64K)

Aver..e RICORD RnUVAl TIMI
1/10dI of A MCOIHl ..... A 4,000
rec:onlllle
ABo AIIo.. you to A4WIdclete re<or.

Allows '011 to worIt with .. dAtA flies"--y._.,
MODlL I
MODlL.
D(KUMlNTATlON ONLY

°TRS-8Q tnd TRSOOS .rt trtMn'ltrll.s of hndy
Corporation which ht. no rtltlion 10 RCR, INC.

~ ,.,11'

RELIABLE COMPUTER
RESOURCES

4., MILLBURY STREET
WORCESTER, MA 0160'7

(617) 7SS-8olI4
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So'.ware
Exchanse
• Cash & royalties for original

programs - science, busi·
ness, games, education.

• No risk.
• Join our cO'op & share your

programs with others and
vice·versa !

Programs musl be orlglna/!
For complele In/o, c/lp & mal/1o:

Sotlware Exchange
P.O. Box 42407 .......

Pori/and, Oregon 97242
•••••••••••••••••
Neme
Add. _

City
State
Zip

•••••••••••••••••
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",n ,,,,. ,t lut'

IlQ.u"wnl.'''....'· SIlIIll) 1".,,1 .. S~."I"

DISlo: 501': Sort> IhotJ"",d~ 01 ·...ndom III .. ' ,to<:o.d)
l",J.l("V" dcpt'nd.'nt on \UU' d,,~ .p..e{' Ill'. ,..nl u,..
01 '1""'1:' Sorl. d"'V d .. , ......'.. uom 1 Ih.u 2~S ton·
"\lUUU) bvlC...... ,lh,n ""VIIMI 01 youl.t."Co<d SV<,UI,.·"
hO,,' .. ..-! .... pul ""nit I"'"' qUt'.11OO & "n,...."., ml"lhod
1"'"'\ l: ..n bo' .Iored So u.ed "ulomdl'l:"lIy ,,., y""If \\1,-
lcm loh 'I' m Of.OU' •• ,., Of\{"-,hol ,oIl ''''l>UI I,l~ die
nol .lobb ,...d by Ih" '0" A11.,OIt·t!'Ilt'•• Cd'" I,.. d,,·
pl.""'d, .""'h·d Of ,h""'II{·d

S"'\ll,' Qf ",,,h'IlI.· II,w.·. & ""'I\: ..·.lu.. , ...1
O'''lI",.."I"lIon·SlUUl,J '01,.1 .. S..·J'J')

COMING SOON; G...."'... l l"d!:"r, A(toon" KClo:''''
.,bl.·/I'""·,,hl.·. I",,·,.,lo.\, Conl.oI & mo, ..
CUSTOM S'I'STIMS: II \ouh" ...,· ~ 'J-'f'I.,,,1 ".·.·d ...od ",
"I"ll'" WI' ...,., do "
ANADlk'IINTERS..DP-~l S1.&50OO NEW!

5entllOf aocumenlaUoo & order lorm.
GOOD· I )"DDON D...~ ~y~ltfll~

~JI:lt> RJ\~\tdf> I), (ilmo. C.... ~1·1lI .... 218
·O.'tJ"",,/}I.. on .01"0."1' Vt"(h.t'l"

IRS·&! J\ J ICI:"rl"t'(J "Jdem."k v' Iilndr (orp
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BUSINESS

Use this program to replace your
columnar work sheets when doing the books.

Accountants Aid

Program Listing

18 REM 'SPRE~ SHEET"
28 REM PROGRAMED BY JAMES H. SHEATS
)I RF." 21]6 HEADLAND ORIVE
41 REM EAST POINT. GEORGIA )1)44
$1 REIl 414-166-18'51
52 CLEAR2UI
'5) DEFOOI. C,T
55 CLS,LPIIINT CHR$(ll),LPRINTILPRIN'l'
61 PRlNT"SPREAD SHEET PROGRAM"
6'5 INPUT"REPORT NAltt"/R$ILPRINT TAB{)ljR$:LPRINT,LPIlIHT
68 INPUT"OATE",O$:LPRINT TAB(l5)O$:LPRINT:LPRINT
l' INPUT"INPUT LINE NAKE·ILS
75 INPUT" NUMBER OF COLUMNS WANTED ";N
16 DIM CS(N),C(tO,CT(N)
11 LPRINT USING-' '-I 1.$1
88 POR X.I TO N
91 INPUT·COLUMN NAME-IC$(XI
III LPRINT USING·' '·IC$(XII
121 NEXT
125 LPRINT·TOTAL·
IJ1 PRINTL$l1NPUT I.
141 IP L~'" THEN 211
144 LPRINT USING·' ........ '·'L'
145 T.I
lSI POR X-I TO N
155 C(X)-I
161 PRINT C$ (Xl,' INPl/T C(XI,T_nC(X)
Hi5 LPRINT USING· ·,C(X),
17. CT(X).CT(X)+C(X)
181 NEXT X
185 PRINT -'!'OTAL·IT,LPRINT USING·" ........ ·,T
191 GOTO 1)1
211 CLS,I.PRIHT, PRINT ·TOTALS·,LPRINT·TQTAI.S ·"POfl X_l TO N
214 PRINT C$lXl ,CT(X),
215 TT-TT+CT(XI
218 LPRJNT USINC· ·'CT(XI'
211 NEXT X
221 PRINT -GRANO TOTAL ·I'M'
231 LPRINT USING-"""'. "-ITT
241 END

James H. Sheats
2036 Headfand Drive
East Point, GA 30344

From time to lime accoun·
tants, bookkeepers, ana-

lySiS and the rest of the num
ber-scribbling fraternity (by
whatever name called) pick up a
sheet of columnar work paper,
print a report title and date at
the lop, print columnar head-

ings across the page, and start
filling in lines and columns at
figures.

Usually these sheets have
both line and column totals,
which should be equal when
cross·footed. After consider
able work with an adding ma
chine and an eraser they usual·
ly are. Finally.

The Accountant's Writeup
Aid Is designed to eliminate
some at the pain associated
with this process. The program
can be adapted to a number of
purposes in its present state
and can be customized to your
own needs.

This program is written for a
TRS-80, Level II, with a 132
column line printer (in the
author's case, an IDS Paper
Tiger). 4K of memory Is plenty,

since the program is very short,
about 874 bytes.

The Progr.m

The program uses both
screen and printer output, but
users without printers can
eliminate all LPRINT state
ments and stili have a useful
program.

The command on Line 55,

LPRINT CHR$ (31), is a Paper
Tiger control command that ad
justs the line length to 132
characters. It may not be neces
sary with other printers. Lines
65 and 68 allow you to input a
Report Name and Date. Both at
these lines are unnecessary
without a printer.

Line 70 is the reference name.
This can be Date, Check
Number, Invoice Number or
other suitable reference. This
entry is not used for any compu·
tations.

In Une 75, Input the number of
columns that you want tor a par
ticular task. This version of the
program is written with 10
characters per column and will
print the reference column, 11
data columns and a line total
column. (see Fig. 1.) You may
customize your lPRINT USING
statements for more or fewer
columns.

Lines 80-125 form a routine to
input heading names for the col·
umns.

In Lines 13Q.190, numerical
data is input. Each entry may be
positive, negative or zero. After
accepting an entry for each col
umn, the program prints a line
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Fig. 7.

total, and tlla routlnals repeated
for the next line. If an Input error

Is made. tlla sarna rafMance
number can be re-entered, zero

quantities entered for the un
changed columns. and correc·
tlons made in the erroneous col·

umns. This procedure Is demon
strated in Fill. 1 for day 4.

This program loop Is axlted by
Inputting a reference number of
999, but you may establish your
own loop exit. Upon exit from
the loop, the program prints col
umn totals and a grand total. At
that point, the program ter·
minate•. This routine is In Lines
20().240. MIRRORAYS 16K/1I1 S7.95

Flash rays of light into a black box in order to locate hidden
mirrors. which light up and reflect the rays when hit.
LUNAR LANOER SIMULATOR 16K/1I1 S7.95
This progr.-n provides REAL-TIME simulation and control
of the Lunar Module through continuous keyboard inter
ettion.
COMPACT GRAPHICS INTERPRETER 4K/1I1 S7.95
Elaborate graphic designs can be created and constructed
by this interpreter with a simple set of numbers.
BATTLEGRID 4K/LII $7.95
A REAL·TIME game of speed and strategy. enabling two
players to attack each other's forces.
Add $.75 postage per order. FREE brochure with full
description of each program,

..

...

ClneOl_anl_

One disadvantage to this pro
gram is that an entry must be

made in each column, each
time. However, a zero or an
ENTER will do. No heading
routines for second and subse

quent pages are provided,
either.

Stili. for the computer
ownerlbusinessman, this sim
ple program has a great deal of
flexibility end should be In his
library along with the amortiza
tion, checkbook balancing, de
preciation and all the rest of the
so-called "business" pro
grams.•

---
-~-..-- "" - - - .... "" ..... -'.' ,. .. '.' •• ~ '.' '" '.' .... ... ....

l.l5 ,.., ,.., '.' ,. ~ ~ lUI ,.' •• ~ "'.'.' '.' •• ,. .. •• ,., ,. .n •• ~ u.... ,.., ,. '.' ,n •• '.' .. '.n ... ,. ...•
.- .. •• ..• •• .. •• ,. •• ... •• .~.
'.' .. .. •• .. ..• ,. •• .. •• •• '.',. .. .. '.' •• .. .. •• .. •• '.' '.•.. UM ..• 1l,B •• '.' ..• •.n 10.111 M.' .... ~.•

-m-
Iwl

I I I .NTE R CTIVE I I I
MICROW RE. INC. I I

I '.0. BOX 771
I ST"'TE COllEGE. ' .... 168011

... 20'

-m-
IWI

MEANS IMAGINATION

TRS·80 lEVEL II/16K $25.00

BASEX COMPILER

AND LOADER

BY PAUL K. WARME

A powerful. easy·to·learn
language that runs up to
20 times faster than BA·
SIC. This 8K interactive
compiler works much like
BASIC and makes very
compact programs. Fea
tures include arrays,strings,
16 bit math, block move
and search. subroutines.
fast graphics and tape I/O.
97·page manual, $B extra.

FILE
MANAGEMENT

SYSTEM

.cREATES-describe tlla length and
narna of each field In a disk file and tlla
FMS system anows you to create and
update tlla file without any ",ogra""
mlng.
.uPDATES-descriptive prompting
and length checking for each field are
automatically performed by tlla sys
tem when adding or updating records.
eREPORTS-FMS allows variable re
port format and headings as specified
by you; reports go to display and/or
line printer.
eIORTS-flies can be sorted on any
field In ascending or descending ....
quence.

INCLUDES: p-ograms on dilbtte,~ "'" and
••tentnoe atep.tJy.ateJ:I ctoeurMntatiOtL
REQUIRES: TRS-IO. d.... 32K.

...-
ordetFMSfrom

609 Sapphire 51.
Redondo Beach, CA 90277
•• Idd \'1'10 101' ~\. , hanCSllnQ. callI.
r••kt.nl• .ctd 8% Nl.. la•. Add 3'" lor VISA or
Ma.ter Charge.

... ,...., SMYke-... ".,. '82

LeI Your TRS-aoe
Te.ch You

ASSEMBLY LANGUAGE
Tirle! ot buying bOOk .ft.r bOok on .ssemoly

Ianoua prograrrming .nd stil not knowing your
'" frOm your PUIH?

REl\I1soFr- prOUlty JnnounctS , mort efti·
d.tl1 way. vlin1 your own lRS·•• 10 un the
lunOilmenlJls 0 i1Ssembty lIngu,R' progrJlTlming
··It YOUR pace JnCl .1 YOUR convenience.
Ourun;quo 1lIC...... ".TIIODUCT1OlI TO11'
AIUIIILY,.........., witl prlMOt you with
... lollowing:
• Ten 4S·minutt leSSons on iUdio tJuettts.

• Adfivtr program 10 INk' your lRS-eo- viOeo
rnoniIof servt iIS , tNckbolrd tor lhe inSlructor.

• A dispLly PfOQfIlTl lor eath I,sson 10 provide
iUuslrJlion '00 relnlorcemenl lor whill you ".e
hearing.

• A t,lCIboOk on lRS·SO- Assembly L.'lnOUJOl
ProgrJfMllng.

• SltP-by·SI.p disseclion of compIet, '00 useful
routines 10 tesl rMmOfY ,tid 10 Olin dirtcl conlrol
ovtf tI'It ktytlOitd. video monitor. ,ntI printtf.

• How' 10 KeISS .nd use I)OWtl"IuI routines in your
Levtlil ROM.
This course WiIS d,veloped ,nd retorded by

Joseph E. Willis .nd is bned on lhe succeuful
w1ts at courses he hu IIuQtn 'I Mf\I Techrd;)gies
Corpofllion. the~ ShKll Computer c.mtr. ancI
other 1oC.lions in Northern Ohio. Th. mInimum
system requirtd is , llYtl II. 16K RAM

REMASSEM·1 only set.ts

~
REIVIsoFT. Inc. _

571 E. 185 sl.
Euclid. Ohio 44119

{2161531'1338

IndUOI &1 ~ tor~ Ind Mndhng
Ohio rn!dll'lll JOel ~ 'II '" witt In

IRS·eo- 15 J llJ1S1ilN'k oIlh' hnlly Co,p

UNOW AVAILABLEU

INDEX

SEQUENTIAL

ACCESS

METHOD

• Gel and Put Recoros 10 OisA F... by "KEY"
* ReI(! FH in Key 5equence WIthOut Sorting
• Delete Aecofds Without Recopying File
• Add Records to Disk Files in Any SeQoence
• Variabte Key length From 1 10 50 Characlers

BUSINESS APPlICATION ADVANT"'OES

· !mpfoved Disk Uliliz.ion
· Easier Program Deve60pment
· Improved ()peratW'lg C~ecteriStics

· Reduce Of EWtni'\ate SorMg
· Improved Perf~e

ISAM SUBROUTINES Documentallon
ISAM UTILITIES On 0;"'.0 $50.00

PlUS· FreeMaiingUstSlr.nc* App!iation

Add 6% sales Tax lor Cllitomia Orders

.....
TRS·8e- MODEll'. SOFTWARE FROM:

John.an ....lIOCiat.. -or' 2. Hour Order Lne
P.O. Bolt 1402M ForBtrlkCwdlSMts
ReddinO.CA96099 (916)221.0740

·WRITE FOR FREE CATALOG·

TRS·80~ ~islef~ T'~rk 01 lh. TANDV CORP
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UTILITY

Display your buffer contents in hex, ASCII or decimal.

Buiier Analysis

Aes 0' GET A' PUT A'
AND 02 GOSUB " RANDOM ..
ASC F6 GOTD '0 READ ••ATN E' IF SF REM 93
AUTO BT INKEYS C, RESET 82
coal F1 INP DB RESUME 9F
CHA$ F1 INPUT 89 RESTOAE 9D
CINT EF INSTA C, RETURN 92
CLEAR .. INT DB RIGHT$ F9
CLOAD e, KILL AA RND DE
CLOSE A' LEFTS Fa ASEl AC
CLS " LEN F3 RUN BE
CMD 85 LET .C SAVE AD
CONT B3 LINE 9C SET 83
cos El LIST 84 SGN 07
CSAVE BA LUST 85 SIN E2
CSNG Fa LOAD A7 SOR DO
CVD E' LaC EA STEP CC
CVI E' LOF Ee STOP 94
CVS E7 LOG OF STRS F4
DATA .. LPRINT AF STRINGS C.
DEF so lSET Ae TAB! ec
DEFDBL ,e MEM c. TAN E3
DEFINT 99 MERGE A' THEN CA
DEFSNG 'A MIDS FA TIMES C7
DEFSTR 98 MKGS EE TO eo
DELETE e, MK1$ EC TRQFF 97
DIM 'A MKSS ED TRON 96
EDIT '0 NAME A' USING eF
ELSE 95 NEW eB USR Cl
END 80 NEXT 87 VAL F5
EOF E' NOT ce VARPTA co
ERL C2 ON Al • CD
ERR C3 OPEN A2 - CE
ERROA 'E OR 03 CF
EXP ED OUT AD I DO
FIELD A3 PEEK E' , 0'
FlX F2 POINT C<; > ""FN eE POKE e, = 0'
FOR " POS DC < DO
FRE DA PAINT 82

Tab/e 1. Level II BASIC Compression Codes.

Program Listing.

100 CLS
150 FORX-16870T017127:A-PEEK(X)

95 , ••••• THE CONVERT BUFFER AND DISPAY IN HEX ROUTINE
•***.

96 ' ••• ~~~ •••••••••••••••••••••••••••• * •• * ••••••• * •• * ••.....

the amount of storage needed
for BASIC programs.

The Level II manual also
mentions that each line of
BASIC code contains a car·
riage return, a two·byte line

pointer and a two·byte line

number. The IRS·80 Microcom·
puter Technical Reference

Handbook says that a CSAVE
will generate 128 zero bits. an

A5 hex byte for synchronizing a
read, a twa-byte start address,

a two·byte end address, the
data and, finally, a one-byte
check sum. The check sum is
the sum of all the data.

When you examine the buffer
you will not see a lot of this. A

BASIC program in hex will start
00 2C D3 D3 D3. Presumably,
this portion follows the sync

byte A5, which is not shown.

Using the code compression
table below, you can find the

start of the program state·
ments and proceed to decipher
the program.•

1 CLE:AR1009
5 A$.-0123456789ABCDE:F-
10 CLS: PRINTCIIRS (23) : PRINT@528, "BUFFER ANALYZER- 1: FORZ.

lTOI200:NE:XTZ
15 GOT030 REM »»») TO MAIN LINE START ««««
20 CLS:AF$-CHRS(0):PRINT@530,-PRESS A KEY TO READ THE N

EXT RECORD- /
25 AFS·INKEY$:IFAF$<CHR$(I)THEN25ELSECLS:PRINT@534,-TAP

E RECORD BEING READ-,:INPUT'-l,B$
30 AF$=CHRS(0):CLS:PRINT@412,-PRESS";:PRINT@515,-A FOR

ASCII, II FOR HEX, D FOR DECIMAL N FOR NEXT OR X TO
ENO-/:PRINT@658,"PRESS C TO CLEAR THE BUFFER-/

35 AF$-INKE:YS:IFAF$<CHR$(1)THEN35
40 IFAFS."A"THENGOSUBI76:GOT0500
45 IFAF$--H"THENGOSUB95: GOT0500
50 IFAFS.-O-THENGOSUB200:GOT0500
55 IFAFS·-N"THEN GOT020
60 IFAF$--X"THENCLS: GOT0999
65 IFAF$-"C"THENGOSUB700:GOT030
90 GOT030
94 ' •••••••••••••••••••• ~ ••••••••••••••••••••••••••••••.....

string variable is used.
According to the memory

map provided in the Level II
BASIC Reference Manual, the
address of the I/O buffer begins

at 16870 and ends at 17127. Us·
ing the PEEK instruction within
FOR·NEXT loops and referenc·

ing this area, one byte at a time
is accessed and processed for
the chosen display format.

When the command menu is

displayed. you press A for
ASCII, H for hexadecimal, 0 for
decimal, N to read the next tape

record, C to clear the buffer and
X to stop the run.

Hexadecimal display is most

useful for my purposes and I
have, therefore, supplied the list

of compression codes in that
(Table 1) form. This list is useful
in analyzing BASIC program

tapes and useful Information to

use for writing programs to

renumber or change BASIC pro·
grams. These codes are used in

memory and on tapes to reduce

ness of frequently loading the

different programs, I decided to
write one program which would

do all the jobs.
Buffer Analyser is a program

which displays the TRS·80's I/O
buffer in ASCII, decimal or hex
adecimal format.

The whole Idea of this pro·
gram is to read a record into the
1/0 buffer and display it on the
screen In hex, decimal or ASCII.
Using the I/O buffer overcomes
the problem 01 truncated data
which often occurs when a

In my efforts 10 discover the
various TRS-SO tape formats,

I found that I had to write sev
eral assembler and BASIC pro

grams 10 do little bits and
pieces of the work.

To overcome the awkward-

Robert M. Chambers
74 Stinson Ave.
Nepean, Ontario
Canada K2H 6N4
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...5SVlUM.[O WR,no t~ 18. lunD

CONTROL BOX

u.. .,ou' TAS 10 wid OUI" Pol 10 control boo 1.lI1WOV"'"' conllol
_ • ., .......... O"OC.. M ......... CIf .. '(OUl'~ s...dfot_
t,..~I'lOt.too..,

',MII ,III-v OUTPUTS
• 0fI10·1I01.'*' . INPUTS
Stltcub6e potl 8dd,eu

......w"""
AsMmb'td c.al. &_101"'

MULLEN Computer Product•••••••••••••

MlJl.UN COMl'UtfJl 1'1WXIUCT'. actx 12'4, HAYWAJlO CA .......
0fI1'HCM .. '117U·... IIISAJ~ACCIf'110

INCIJ.I)f I' 10RJfII.......a & HAHDUG CAI.JRJINo\ IIdI)(HTS ADO 1AJ(

0""215a.-a...-.e-__~_e-..I_

511 0 •••••••• THE DELAY AT END OF DISPLAY ROUTINE •••••.....
511 0 ••••••••••••••••••••••••••••••••••••••••••••••••••.....

712 CLS:PRINT@54I,*CLEARINC-;
715 FO~X-1687IT017127:POKEX,I:NEXTX

786 CLS:PRINT@54I,-CLEAREDI*;:FORZ-1T0333:NEXTZ
711 RETURN
997 0 ••••••••••••••••• THE END ROUTINE ••••••••••• ~ ••••

•••••
998 0 ••••••••••••••••••••••••••••••••••••••••••••••••••

.....

SiS AF$-CHRS (I)

S19 AF$_INKEY$:IFAF$<CHR$(l)THENSll
SlS G0T031: REM BACK TO .....IN LINE
599 0 ••••••••••••••••••••••••••••••••••••••••••••••••••.....
711 0 •••••••••••••• CLEAR BUFFER ROUTINE ••••••••••••••.....
711 0 ••••••••••••••••••••••••••••••••••••••••••••••••••.....

181 CLS
185 FORX-16B7ITOI7127:PRINTCHR$(PEEK(X)I,* *,:NEXTX
191 RETURN
199 I ••••••••••••••••••••••••••••••••••••••••••••••••••

•••••

176 0 ••••• THE READ BUFFER AND DISPLAY IN ASCII ROUTINE
••••177 I ••••••••••••••••••••••••••••••••••••••••••••••••••

.....

211 I •••• THE READ SUFFER AND DISPLAY IN DECIMAL ROUTINE···211 I ••••••••••••••••••••••••••••••••••••••••••••••••••

.....
215 CLS
211 FORX-16870TOI7127:PRINTPEEK(X);:NEXTX
234 RETURN
2]5 0 ••••••••••••••••••••••••••••••••••••••••••••••••••

155 S-FIX(A/161 :C-S·16:0-A-C
161 PRINTMIDS (AS, s+I,I) ,MIOS (A$,o+l, 1),* *1
165 NEXTX
171 RETURN
175 0 ••••••••••••••••••••••••••••••••••••••••••••••••••

999 END
1818 0 •••••••••••••••••••••••••••••••••••••••••••••••••

•••••

••••••••••••••••••••••••••

.... 00

MANHATTAN SOFTWARE, Inc.
p.o. 110.5200~ central_
N_ 'ftlrk city, NeW York 10017

CIN RUMMY 2.0 plays astronggame,gOOd
enough to Challenge an expert player.
Plays a fUll regulation game. keeps score to
game level. allows rearrangement of
player's hand, ana Changes strategy to
counter Its opponent'S play. Hours ofgoOCl
card playing, a fasCinating program. one
you'll enjoy playing against and trying to
beat. MGR-1 S14.95

CHICKBOOK PLUS solves ttle problem Of
monthly bank statement reconclllation.
No cumbersome tape record keeping. Just
dO your checkbOOk once a month and let
CtleckbOOk Plus handle all ttle details and
find the errors. MCB·1 S9.95

CALCULATOR PLUS lSanon'screenor print·
Ing calculator. with chain and miXed calcu·
lations, memories for answer storage or
cakUlatlons wIth constants. Item count
and on·screen or printed revIew of long
ac:1d·and,subtract operations. Optional
dOllar format. MPC·1 S9.95

CHECKBOOK PLUS and CALCULATOR PLUS
Doth on one cassette. MC·2 S14.95

THI L1STMAKIR powerful. versatile pro·
gram allOws entry of 400 names with
cOdes In 16K. Usts by cOde on'screen or to
printer. SOrts, provides editing of name or
COde, dUmping, lOading listS. Ideal forclubs,
agarizatlons, sma. t>uslnesses. ildIvlduals.

MLM-1 $9.95

GIN!
YOUR TRS-SO CAN BE
A TOUGH OPPONENT

-TRS-80*"
,.. Our P'tCe

• le"el 11-16,1( "'00 7-49.00

• hpaMioIl 11l1efl,u "" 00 '"'00
• Celltro"i" P,inltn 79'l00 &- up

• Vt,b.lllim Oi,htl" ) 20 ea

or 32 00 bo~ of 10

• Pt,lec O;,~ O,l"t, }8900

• TRs.tQ Di,k 0,;,," 44900

Business Software by
• Robitron
• Data Access Corp.
• Newdos + by Apparat

Specialist in complete
business computer systems.

~Gamer's=

• Computer Center :z
615 East Avenue

Cedartown GA 30125,..201
404-748-3614 or 748-8585

•lflS.«l ....._ot__llI'Itd<e..-ot,...."e..-_

•••••••••••••••••••••••••
SOFTWARE CPUtm

........................... TM
.... I1IP: ~s....nw::EJDiussImt:i6If tar TIUl ltllI
auccessor 01 rsttP with till IutIns 01 EMU, -.I morl!
VIriIIlII SIlIId nw::E IIlOliI IIts you Ml ., ZIO INCI'IiN
lInguIOI prllllWfl urdIr IoCII control, IbscIut8I'y invalulblt tor
~erclilllugglng.

* Oisassembllr pasts ZIO mnerncnc in scrollinO field.
* sro.~ disPI'Is Yllclllllt IlI'!o"WIftII Z80 Prllp1J'l'Wlg

MoilIIs. SlaCk etemllnts " IIg stilUS.
• Vwilbll spIId TAACf mOOll animltn ZIO Models nl

Di$Wll!lbllr undllt dynImk: USIl" control.
* InlllllQlnt RAN WIndow SlIows S111C11l! IOCII RAM
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• * Implicit keypad with Backsplcl. RllltiY1l SJIICt. morl.

Iiow 10 haY1lI 6502 without having. 85021 eompwl, cootrast.
IIIfn I powll1u1 prOQralTlllllnQ: languIgI distinct "~Z80 er
BASIC, r'*' AgplI. PtT COOll.- ,. Isor....... CPU •I. level II TliS-IO. T8UG rlQllirtll. Mo. Bl..·1 124.95

.... naa: (lnbon rllocalOl" ler lBUG, lSTEP. SupIf STU'
18K levll MlRS-IO. T8UG flQUirld. Mo. LL·O IUS
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UTILITY

Lots of data to display?
Try these techniques for a tidier screen.

Display Formatting

Allan S. Joffa W3KBM
1005 Twining Road
Drashar PA 19025

The time will soon arrive
when you wish to display

large numbers of data bits on
your monitor. You have been
aware of the formatting aids,
such as the four printing zones
and the TAB function, built Into
the TRS-80. As a start, enter
Listing 1 and Listing 2 and run
first one and then the other for
comparison.

Vou may have to carefully ex
amine LIsting 2 to fathom how

5 ClS
10 FOR X = lTO.(()
20 PAINT X,
30 NEXT X
<to END

you got the same 40 numbers
that Listing 1 gave you. The item
of concern is really the dif
ference in format. In Listing 1
the consecutive numbering is
basically horizontal, while in
Listing 2 the consecutive num·
bering pattern is basically verti
cal. While it is a matter of
choice, I prefer the Listing 1 ap
proach when formatting data on
the video screen.

Modifications
Now consider this slightly re

vised version of Listing 1. If you
are working with this article at
your computer (which is the way
to fly), just make the appropriate
changes in the listing on your
screen (see Example 1). In line 7
there are three spaces between
each X, Xt3 couplet.

50 ClS
60 FOR X = 1 TO 10
70 PRINT X.X + 10.X + 2O,X + 30
80 NEXT X
90 END

When you run this program,
you will see we have added
some data to illustrate the for
matting look. Beside each value
of X (1 to 40) we now show the
cube of each X value. If your
TRS-80 has the same firmware
quirk that my machine has, it
will show a value of 8000.01 as
the cube of 20. Now look at Ex
ample 2.

Line 70 may be a momentary
heddscratcher, but if you
worked out how line 70 in Listing
2 functioned, the new line 70 in
Example 2 will fall into place.
Once again the difference in for
mats is a matter of taste and
what you are used to. I personal·
Iy opt for Listing 2.

Another formatting aid is
shown in Listing 3. The equation
in line 20 is a centigrade (Cel-

5 ClS
7 PRINT @O."X XI3","X
10 FORX=1T040
20 PRINT x: X13,
30 NEXT X
40 END

sius) to Fahrenheit conversion
based on the fact that - 40
degrees is a point of numerical
equality for both systems. Line
10 prints out Celsius tempera
tures from 0 to 102 degrees in
steps of 2 degrees (in conjunc
tion with line 30), and with the
further aid of line 30, prints the
corresponding Fahrenheit tem
perature beside the Celsius tem
perature.

The real value you get from
this effort will only come if you
enter the programs into your
computer. Once you have a feel
for and an understanding of the
methods outlined here, then
comes the fun. You can experi
ment and improvise, and in so
doing you are in great danger of
becoming a better programmer.
Don't say I didn't warn you!.

XI3","X Xf3..... X Xf3"

Listing 1. Listing 2.
Example 1.

50 CLS
55 PRINT @O, "X Xf3", "X XI3", "X XI3", "X X13"
60 FOR X", 1T010
70 PRINT X;XI3,X + 10;(X + 101f3,x + 2O;(X + 20)13, X +30:(X + 30)13
80 NEXT X
90 END

Example 2.
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5 CLS
10 FORC ",OTO 24 STEP 2
20 F=«C+4O).1.8)-4O
30 PRINT C;F ,C + 26;F + 48.8,C + 52;F + 93.6,C + 78:F + 140.4
40 NEXT C

Listing 3.



Direct cOMectlon oetween all TRS'80's \Level!4K to Level II. 48KI and the
telephone network without accoustic coupllt'l9.

R$·232 Input I output operates printers .nd other serl.1 inl8fl.ce deVICes.

Accur.1ll perform.nce at JOO baud (Bell 103 comp.table).

Collnects 10 two· way radio equipment lor computer communic.lions "over
the ai'·.

SlJpplled wilh soltware and documentation. Extensive optional sollware available.

For more Infonnlltlon or to 0Idef:

the m!c!ope!!phe!~!CO!PO!~t!oP' ......
po. Box 529 Mercer Island wit 98040• •

]06 4543303
•

TRS'SO" Is. registered trademark of Tandy Corp.

TMCONNECTION IS a trademark 01 The M,cropetlpheral Corp.

Moscow. 10 838~3
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FREE IDEA SEEDSIT"I

Have you ordered yours? If not, you better reconsider. Hor.
tn.n 5••• happy subscribers think you don't know what you .r.

missing. These are FREE programs for your TRS-S' and ,11 you

hav. to do to g.t them Is send us • legal size SASE. Th,t Is

,II there Is to It. Simple? You betl Every month there's a

new progrllll and VOO rully don't w.nt to miss any of them I

When you stop and think .bout It there are only three w.ys to

build your softw.re library. One w.y Is to writ. the progr..

your.elf. Another w.y Is to purchase progrlllls. The belt ~y

Is to have the programs given to you and th.t Is Just what ~

are dolngl All FREE IDEA SEEDS .re our own orlgln.I progr~

and ~ w.nt you to have them to us,, rewrlt•• and .xpand.

Send your leg.' size SASE to:

C£COAT, Inc. .....62 PO lox 8963

TM

-
* SOURCE
* MICRONET
* OTHER COMPUTERS

Telecommunication on All TRS-SO's
with or Without an Expansion Interface-
For ONLY S24900!

F••ture Checklist

The CONNECTDJ

$29~~.ooo
PAID ORDERI
PER PACKAGE

ALL FOUR '9900

SOPHISTICATED
ACCOUNTING

SOFTWARE
OSBORNE & ASSOC.

CBASIC, Gil, PIR, AR, AP
(4 pkgs)

CONVERSION - TRS-aO

You will appreciate this accessory every time you turn your computer on!

READ THIS
• Give your CAT the luminous green characters found on the very expenSive computer

systems
• Add a professional look to your system and your programs
• Dramatically improved contrast for easier reading and improved graphiCS

We manufacture an optically correct. l/S" plexiglas~screen that mounts eaSily over the
CAT on your video monitor. ThiS is a Quality accessory that enables your TAS-SO'
monitor to produce the luminous green characters idenlicalto those found on expenSIVe
terminals. For business applications this means enhanced appearance and reduced eye
strain. for the hobbyist. graphICS are bnghter and bolder The screen may be eaSily
removed-no modification to monitor We ship within

•

Screen for Model I $19.95 24 hours.
Screen for Model II $24.95 3D-day money back

'" 142 VISA + Mastercharge guarantee

Nanonal Tricer. Inc. / 3335 Greenleaf Blvd, Kalamazoo. MI 49008/616-375+7519

Ealt Coast Office
(703) 573-7300

Welt Coast Office
(801) 225-0497

FULL SERVICE
ACCOUNTING & PROCESSING

5423 Crows Nest Ct. "-'33
Fairfax, VA 22030

M/C. VISA
·Regular price $49/$196

Media & Manual Separate

Call us, Write us, or Circle our reader service 11
If you like to receive mail related tothe TAS-BO· Modell or Model II, then send us
your name and address. Companies and individuals all across the country have
products and programs they wantto tell you about. Products that will enable you
to use and enjoy your computer more.

Each day a trip to your mailbox can bring you use1ul. Interesting information
on accessories, business programs, game programs. hardware. supplies. etc.

And by mailing directly to you the companies can go
into greater detail on their products and services. So
send your name and address today. Tell us it you own a
Model I or Model II and if your interest is in personal!
hobby or business use.

~ TRS·80· Reo Trademark ot RadIO Shack

~ ,..,.218

Nalional Tricor.lnc.l3335 Greenleal Blvd./Kalamazoo. MI49008/616-375·7519
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INTERFACE

Use your 80 to check test measurements automatically.

Testing I. 2. 3

Fig. 1. One ParaflelllO Port. This example shows address 31 decoded.

.. --{>o-..
~..

7.LS~O .......
,"U ..
AOOIlUS

V.U. ....
"..,

om

D. C. Nelson
4733 E. Linden
Tucson, AZ 85712

BCD Ooto

A single eight-bit-word can ex·
press any binary value from
OOOOOOOO to 11111111, or from 0
to 255 decimal. In a single
decimal-digit, It takes four bits

to specify any of the possible
values from 0 to 9. The remain
ing binary combinations from 11
to 15 are discarded.

Since the computer operates
on eight-bit-data, It Is only
logical to use the remaining four
bit positions to represent
another digit. Thus an eight-bit·
word can be used to represent
any number between 0 and 99 In
BCD format. Unlike a straight
binary format, we now have
some bit patterns that are i1.
legal. Example 1 shows how this
process works_

Why go \0 BCD? A quick look
through an IC catalog will give
part of the answer. Many com
mon components such as
counters, AID converters, and
clock chips have BCD outputs
already available. Many com
mercially available measuring
instruments have auxiliary out·
puts that are BCD coded.

In addition, It is easier to tailor
your computer to the number of
digits you wish to resolve by us

ing BCD.
BCD also has some disadvan

tages. First is the need for a
method of converting between
BCD and binary.

Second, to have a large num·
ber of BCD Interfaces you must
also have a large number of in
terconnections. Remember that

each digit requires four bits,
therefore four leads will be
needed. For a six-digit 'requen·

..
I
~4LSl41

~
.,
••

~ - .,
~ ••
~ DATA

"

:5t--"
.,

<'1- _ .,
~y-••

" ,,-".. "-"• .-..
" .-0- DATA'"'00.. ,,-.. "".. ..- ••
• .-.,
• .-..

,,'" I'

"

~I'" ,

are equally usable. Let's look at
some of the requirements for
linking test equipment to a com
puter.

First, the data must be in a
computer recognizable format
and at TIL compatible levels.
However, this does not mean
that we are restricted to using
only binary numbers. Binary
code makes the most efficient
use In space of a given number
of bUs but It Is not always the
easiest code to use.

By redefining the meaning of
each bit position in an eight-bit·
word, we can make the code
easier to work with in terms of
the outside world. This is called
binary coded decimal, or BCD
for short.

I

",...
,"u "DATA

".U.
"
"

DO

1

Po",'''1 Por11

Fortunately there is a better
way. I am referring to the
parallel port, that neglected
feature commonly used for little
more than reading keyboards or
driving printers.

You can create both the hard
ware and software necessary to
link your computer to outsIde

measurIng Instruments wIthout
having to learn assembly Ian·
guage, since everything can be
done under BASIC.

Although most of what Is
presented is oriented toward the
TRS-80, It is by no means limited
to it. The S-100 bus computers

key in the data was not. There
had to be a better way!

v"

Have you ever wanted to
use your computer as part

of a measurement system?
Soon after getting a computer, I
began to wish that I CQuid use it
for recording and analyzing

measurements from test Instru
ments.

The thought of my computer
functioning as a data logging

tool was enticing, but the
thought of having to manually
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Fig. 2. Decoding 8 Parallel/IO Ports. Input & output circuits are the same as Fig. 2.

••.,
•• au,,,,,'.. 'O..

s'"otlS•• SL....
..

...,
••

~"'"., '0'"SfIlO.U•• l..J......

onto the bus. Need I say more?
I built my buffer using trl·state

gates on a small card that
plugged straight into the edge
connectOf. The buffer in tum
had its own edge connector
where the cable from the expan
sion interface was attached. Ire·
tained full use of the extra
memory and the disk drive.

Circuit speed posed no prob
lem. The TN and (jjJ'f signals
are 1.4 microseconds wide,
more than adequate settling
time.

Incidentally, the manual
showed one of the pins on the
edge connector providing + 5
volts. Check before you use It as
mine turned out to be a ground.
Because of the power draw of an
eight port Interface. plan on
building a separate power sup
ply.

(If you are wOrXing with an
5·100 computer, see the article
on building parallel port inter·
faces in the OCt. '77 issue of
Mlcfocomputing, pp. 102-108.
Although the mechanics of de
coding differ slightly, all other

N ,. 10010101 a 95 BCD
Nl .. 00000101 ,.. 5
N2 ,. 10010000 :: g
N::l0·9.5=95

1000 REM BCD SUBROUTINE
1010 N .. INp(8)

1020 NI .. NAND 15
1030 N2 :: N .......0240
1040 N2 :: N2f16
l050N .. 10"H2. Nl
1060 RETURN

Example 2. Subrourine to read an decode two BCD digits. Bit
masking and shifting are employed.

eight ports will require three bits
for the address within the block,
this leaves five bits to define the
block boundary.

Addressing a specific port

now requires three events to be
true: The proper boundary as
defined by A3-A7; the proper
three-bit address as defined by
AO-A2; and the IN or 0llT com
mand as appropriate. Fig. 2111us
trates this. (There are other
ways of implementing paraHel
110 ports. This method is shown
because of its simplicity and the
low cost of the parts.)

If a full eight ports are placed
on the bus, it should be buf
fered. If not, there is the possi
bility of overloading the bus with
all the additional decoding and
latching circuitry.

Also, If you locate your inter·
face at the end of several feet of
cable, you can introduce error
causing reflections onto the
bus. As a final thought, consider
the consequences If something
goes haywire externally; you
end up damaging some ICs and
your connections are straight

BCD DECIMAL
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BINARY

Multiple Port.

Obviously, a single I/O port
will not suffice for all measure
ment applications. In order to
address at least four, and prefer
ably eight ports, the address is
decoded differently.

First, we will say that all port

addresses will be contiguous, or
numerically sequential. The
lowest address will be the
boundary of the block. Since

..

01010010 10000010 82
01001101 01111001 19

00000o'1 0000001 t 3
100000oo ILLEGAL 128

01010110 BCD '"' 56 DEaMAL

..

Example ,. Binary, BCD and
Decimal Equivalents. One
byte can represent any two
digit number.

..

NAND gate high when eddress
31 is given. This signal Is in·
verted and gated with the in·
verted OUT command to form a
strobe pulse for the latch.

For an input port we decode
the address In the same way ex·
cept we use the TN line. Instead
of a latch, we must now use a trio
state buffer to place the input
byte on the data bus. Note that it
Is pos5ib~ for an input and an
output port to have the same
numerical address. The control
lines tell which of the two Is to
be active.

cy counter this means 24 bulky
connections. (Multiplexing can
cut this down but that gets more
complicated.)

Let's look at what It takes to
get parallel data In and out of
our computer. The TRS-BO has
an edge connector on the back
left that provides access to the
CPU bus Inside.

An explanation of the pinout
can be found in the back of the
Level I manual. Oddly enough,
this diagram was omitted from
the level II manual In the
system 1 worked on. You will
need Level II BASIC to make
both the hardware and software
fu~tion property.

The parts of the bus that in·
terest us are the address lines,
the data lines and the two can·
trol lines labelled mand 0llT.
The Z-80 CPU can address up to
256 110 ports. When this Is done
in the TRSaO, the CPU places
the port address (G-255) on the
lower eight address lines and is
sues the appropriate rn or c:5UT
control command at the rear
connector.

If a word is being written to
the port, the data bus will con·
tain the byte being output and
the 0llT line will be strobed low.
If an input byte is requested, the
data bus Is trl·stated to allow
the input port hardware to place
its byte on the bus and the iN
line is strobed low.

Whether a specific port
number is used for Input or out·
put depends upon the design of
the external hardware. It can be
both.

The first requirement in set·
ting up a parallel port Is for the
computer to recognize Its port
address. This means we must
decode a particular address. At
the same time we must check to
see if either the TN or OUT line is
valid. These control lines tell us
that the addre•• I. a port and
not a memory.

Fig. 1 shows an example of
how this works. First we must
pick an address that is not
already in use. Let's use31 as an
example.

The address bus has the ap
propriate lines inverted to make
the Inputs to the eight input
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Fig. 3. Interfacing a DVM chip. Multiplexed data is in latched parallel format.

tions you want left unchanged.
Following the masking pro

cess (which leaves the tens
digit), the shift right by four is
accomplished through dividing
by 16. Since dividing by two is
the same as shifting every bit
position right by one, it follows
that adivlslon by 16 will produce
four shifts to the right. The code
in Example 2 Is shown one step
at a time for clarity.

To obtain more than two
digits of resolution (one part in a
hundred is inadequate in many
cases) use some of the addl·
tional ports to give whatever
amount Is necessary. .-

Each port is treated as in ex
ample 2 except that the decoded
numbers are scaled by the ap
propriate power of ten before
being added. Remember when I
said how easy it was to scale the
system for any number of
digits? All you have to do is to
allocate sufficient ports and do
the appropriate decimal scaling
on the numbers. Example 3
shows a subroutine for reading
a six-diglt frequency counter
connected to three input ports.

Output ports can be used to
control relays, triacs, OIA con
verters, etc. One port can be

used to control eight separate
circuits by means of TIL com
patible reed relays or optical
isolators. The OR command
controls any specific bit without
affecting the others.

To establish how fast I could
transfer values in and out I tried
a couple of benchmark pro
grams. In each case the pro
gram transferred 1000 values to
a single port in a FOR NEXT loop
while doing nothing else. The
output was finished in 6.4 sec
onds while the Input took 7.3
seconds. Using the subroutine
In Example 3 took 115 seconds.

Obviously the calculations

1000 REM 6 DIGIT BCD READ
1010 N1 ::0 INP(8}
1020 N2 = INpt9}
1030 N3 = INp(10)
1040 N1 = N1 AND 15 + {N1 AND 24O}116 - 10
1050 N2 = N2 AND 15 + (N2 AND 240)116 - 10
1060 NJ = NJ AND 15 + (NJ AND 24O}116 " 10
1070 N = N1 + 100"N2 + 10000"N3
1080 RETURN

Example 3. 6 digit BCD read subroutine.

DIGIT 0

M••klng

The masking process is the
key step in the conversion. Us
ing the AND command makes it
possible to selectively turn off
any combination of bits In a
word and leave the remainder
unchanged.

Think of each bit in the input
byte as one input to an AND
gate and the other gate input as
being the corresponding bit p0

sition in the mask word. If the
mask bit is high, the gate output
equals the second input bit.

If the mask bit is a zero, then
the gate output is a zero, regard
less of the state of the other bit.
This command will act on all
eight bits at once.

To determine the numerical
value of the mask word, add the
binary weight of the bit posl-

chanics and the coding In more
detail. Try It longhand to con
vince yourself that it works.

DIGIT I

BCD D.l.T.I.

DIGIT 2

can represent two BCD digits.
Since the computer uses binary
and we are using BCD, some
translating will be necessary.

Assume we are using port 4'8
and that it contains the BCD
representation of the number
95. Our program must read the
port and return the number 95 In
binary to the processor.

The first step reads the port
and places the number in the
variable N. Next we mask off, or
zero, the four most significant
bits, leeving oniy the units digit.
This is directly equated to the
variable N1 for temporary
storage.

Then the four least significant
bits of N are masked and the re
maining bits are shifted right
four places. This number Is di
rectly equated to N2 for storage.
An artificial binary number Is
now created from each half of
the BCD byte. Since the four
least significant bits equate
directly to 0-9 (not counting the
IIlegals), the Interpreted digit
must lie In the four least signifi
cant bit positions. Anything else
will give an erroneous result.

The final step is to multiply N2
by 10, add it to N1 and return the
number as N. If this process is
made Into a subroutine, any por
tion of the program can get a
two-digit number from port N8.

Example 2 shows the me-

DIGIT 3

1111
1 r 11 I 1I 1 I I I r
I II Ij-J 1111j-J III

10J 01 or OQ 10JOIOIOQC 10JOIOtQOC 10JOIQolOQ)
,",CI4t7S C

OJ III III 00 os III lit 00 OJ III Dl 00·1OJ 01 Ot 00

I"""}- IOJ Q1 o. o:t- IOJ IU 01 0: 1"""]-'""'''0''2 ,
OJ III III 1l0

c
liS III III 00 IlJ III III OQ liS III III 00

I i I I I I I

0< III 01 01 00

'",..
·OV

'"'''''03 ~ ~ '"'CI .... 33 ...
'"."

" ILJ ~r-J

8oltw.,.

Now that the hardware has
been resolved, let's look at the
necessary software. Under
Levalll BASIC we will make use
of some specIal commands. The
first are INp(X) and OUT(X,Y).

The statement A ; INP(8) in·
structs the computer to read in
put port 1t8 and equate the value
there to the variable A. (Note
that at this time A can be from 0
to 255 declmel.)

To write to a port, tell the com·
puter to OUT 8,Y and the value of
Y In binary (not BCD) will appear
on port fI8~ In the examples I am
describing we cannot handle
floating point numbers.

Now we need the ability to
selectively examine specific
bits for deciphering the Incom
Ing BCD data. Earlier I said that
one byte, and therefore one port,

principles remain the same.)
Check your work by Instruct·

ing the processor to write a
specific byte to a port. Verify
this with any Instruments, from
an LED to an oscilloscope.

At the same time make sure
that none of the other output
ports are affected.

To check an input port, selec
tively ground each bit and verify
that the bInary number returned
changes by the appropriate
power of two.
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take their toll In speed. Consider
however, the application you
will be Involved with, and If your
experience echoes mine, the
comparatively low speed Is of
little matter.

What Is Important is that the
computer Is now doing more
work and the programmer less!
Also, it is almost always nec·
essary for the computer to wait
Idly while the external instru
ment makes Its measurement.

A do nothing FOR NEXT loop
can be used as a timer for such
occasions. I have found that 340
Iterations take one second.

Exampln

Let's look at a circuit that

uses the methods I have de
scribed. Fig. 3 shows an analog
to a digital converter using the
Motorola MC14433 tC. This chip
is the basic building block for a
3'!z digit DVM.

Note that most of the parts
are used to convert the
multiplexed BCD output to
parallel latched BCD, which is
compatible with the software
described. This Is a typical re
quirement for most instruments.
In this application the multiplex
ing works against us. It is possl·
ble to directly read a multi
plexed output, but it requires an
intimate knowledge of the tim
ing of both the instrument and
the computer.

To do this, the computer must
test the digit position it needs to
read. When that digit is enabled,
it must be read before the scan
continues. All digits must be

read in one scan so that an er·
roneous reading will not be
returned. This would occur if the
measuring instrument updated
its reading to a new value while
the computer was still trying to
read the remainder of the origi
nalone.

Taking two readings and com·
paring them before returning to
the calling program is a worth
while check, if BASIC reads the
data.

The circuit shown in Fig. 3 il
lustrates a typical requirement

for latching multiplexed data. 11
you intend to build it, or need
more information on this par·
ticular device, consult the
Motorola CMOS manual.

You can also call a machine
language program from BASIC
to demultiplex the data in soft
ware and POKE the digit pairs
into successive memory loca·
tions. This eliminates the demul
t1plexlng hardware.

The subroutine in BASIC
would then be modified to PEEK
the memory locations as a
source of data. Since the final
program will depend on the
specific instrument being inter
faced I will leave the rest to
you,_
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STYLE

We haf veys of making you
tell us the information, you, keyboard, you!

Keyboard Interrogation

10 CLS:PRltH TAB(2l>"KEVBOFtW IHTERROGATION":PRIHT
:3 PRINT"ADDRESS":X=14337:D.l:C=6"':Z"'132:V~2

~o FORI~lT04:GOSU8S00:NEXTI

~o C~43:FOP.I~lT02:GOSUB500INEXTI

SG PP.II-lT1!'/,~~:V=V+3:PRIIH4V,"EtHER a...EAR BfO!:EAK";
60 C-31: ·...-·,'.23: FORI'" 1T04: PRIHTfY, D-fI:$ <C) ;
7"0 C-C.l:'l..·...+7:HE>.:TI
3(\ PRINT'1V-2,"SPACE";:2"'Z+64:X"'X+D
90 PRIt-n~~,X:PRItH4Z+8, "SHIFT";
100 PRIIH<1731, "DATA VALUE";
1103 .;~,:-:-: D.l
120 FORI ~1 TOS: PRItH<IV ,O:D-t>;"2:V"'V+7
130 l<:::n
1';;:' GOT0140
:;0.0 PRtllTli'/, X: V-V+3: FORJ'" nos
:;1>3 ·/-·...7: IFC>90THEH PRIHT4V," ":GOTO:030
::;20 PRltlT<1V,CHRs:(C):C""C+l: IFC"'60 Tt£H C"44
'3.::0 I;=:XTJ: ;<:-2+6"': v.;:::: x=x ..o: D>-D"2
::;·~o RETLiRN
:;:;0 :;:11D

::r.: _:>
;:-:. .:.... : :, .. I·:;::" :";:'''';'·;2' 1~')".'~1'I

:.:o~ "":.-:,:. 'rillS lI'f!lXiII!l'ln ~01CHS"Il'lTl::i
::N~~:'lT'6~' ••• ,It..TU!llI'\'EIL'v~~1 «'
: IX' "":.IT'I;:<". ...... $1tU..l1l1E0U5 oot!OCltSSlIlG c.' l"IA.TlFU: .;£".'$
:~..., ",,:,ft'I?;' ••• SlIo..[ ".' p(f'9;t .x.· ruC:lleJ.
:~~ -l.n~7'.· I'l.l.. USl!lG HolE !lOISl' PU; 'I.'c:tll.. , «
:-" -n""f.O;):.CHl>H~J)· -~ lltOO.LY 1I.
:~~ p-courrlH64.C..h<J2)" • 1'0-6 ~"[1 [0,,1'-
1'W r.hl,r.:;':-l'I.~.-RH');r - IU..€S IIlOOoU LUY'
:~" "l'<TI':;74.Ct-P. 9-0). - It:;JLI[S ~oc•.cr I'!l~'

:1.Jl'I FI111rr"'~.C~'dll)· • 'CIoF.H';," • PO.E:S II;OCt-,ET ., IlIt:> I.fFt"
:.:otI P.:I",,7U.Cl-tU(,: , .• ·~.tt4)· - rw::o..4:S ~,.U " Nt:> II:IGlt·
.;::00 ~1I/:llrr,''::.c>PI('2)· - 'e.-I(~;,' - ro,)'iS 1l1OC>;[T r-o.-. NC> I.I:"!"
:"00 P1111lTU.... C....(')2)· • ·Cl>lP.( .... )" • PO-.€S 1I;OC>;1t1 ~, Alt:> I'!ICofT'
::"'...00 FOl £,·-1· W I Hro-.£X...(:), F'eJ.El(.I.~,;,
:<;00 ::~l(.·tl .. 1)<Of'EU""'I)'" .:)~It,.<X)l!·'O).~£o,tX.I)

:~OO ~:£X-I.I811,..Ot-,E-<.I";'~I.I*e
~OO ~:~

:~ I'X··.·hl~~<O·..·-..<T«<tN··;
:.'lOl'I IF' ••.. -1 1~~""".'I__.lT"ttl·;
:::.:lll I'X"'·I,I~::;.o.orl€Jr.._o
;:X 1,..· .. ·1 :~;J;""C>·....."T...·r:·;
::,)0 IF ••... II~-:.'3;iJiC'''"~n1'£l'.·-;
:'':-~ I' .'-1 :..~:""CJ ....a
:::::0.:- ~ro::"'...oo

~..w ;~EE, :~

--~ :':...:.n<[·'.·-....
::::~ :':~: ...T>€:' ... i ..
::'01' /':-.:;;110£:1:--:
,,~ :r.: ..... T)<[.r•• ;

..::.lIe :~:_4;):>€"I.·_,...
~:~ jr:.-:r<-Eor·'-';I
::N- l~: ';:,"E:'r"~1

....00 1':_8"H><>',·~~

'-:"'''(1 :~:·l'Ir'<[l<;';;)(l

loA'il 1'"Er....n

Michael R. Yarbrough
14 Carmel Terrace
Hampton VA 23666

James B. Vosteen
1765A 11th Street
Hampton VA 23665

Have you ever wanted to do
something over and over,

while holding a key down? You
found INKEY a little frustrating
right? INKEY senses each key
only once and then the key must
be pressed again.

What about the time you de
sIgned a real-time two-player
video game and tried to process
several keys at once? Again you

were left hanging, since INKEY

only processes the last key
pressed. You can overcome
these INKEY limitations by di·
rectly accessing your keyboard
memory, PEEKing.

Tho Keyboard

The TRS-80 keyboard con·
sists of 53 single-pole single
throw normally open keys. The
keyboard is designed as an 8 by

8 matrix with the eight address
lines (AO-A7) running horizontal·
Iy and the eight data lines
(00-07) running Yertically (Fig.
1).

The keys are divided into
eight groups, most 01 them hav·
ing eight keys per group. Each
key represents an intersection
of one address line and one data
line. The CPU scans the data
lines looking for an 'on' condi·
tlon (logical 1); once this is
found it begins scanning the ad·
dress lines for a similar 'on' can·
dition.

For example, if C is pressed
the data value eight is stored In·
to decimal address 14337; like·
wise if 5 is pressed the data
value 32 Is stored into decimal
address U352. This informatoin
is then processed by the Levell!
ROM which checks to see if the
shift key has been pressed and
then converts the code into the
correct ASCII equivalent.

Program listing 1 generates
Fig. 1 using Leyelll BASIC. Use
it in the future when a program

requires direct access to key
board memory.

The reason direct access to
keyboard memory is so useful is
because a key's value can be reo
pealed. The Instant a key of a
certain group is held down the

address of that group will can·
tlnue to have that key's data
value as long as the key is held
down. Once the key is let up, the
value in that address immedi
ately goes to zero. As long as a
certain data value is contained
within a group address you can
execute a set of instructions.
This function eliminates the
frustration of using INKEY in
your quick interactive games.

Another INKEY weakness is
that it can only return one key·
stroke at any given time. Using
PEEK you can detect two, three
or even more keys being held
down.

There are two ways of doing
this depending on what type of
processing you need. If you
need speed, design your pro·
gram to use keys of the same
group-one PEEK and several

IF statements in a row.
When looking for a single key

pressed, use whatever data
value is associated with that

particular key. To check for two
keys being pressed at the same
time, take the data value of both
keys. add them together and
that is the value to check for.

For exampte, suppose we
want to make a game that
moves a rocket up and down the
left side of the screen and fires
to the right from wherever it is
currently located. The program
might work as follows: to go up,
press the up arrow; to go down,
press the down arrow; to fire,
press both the up and the down
arrows.

Note that the arrows are lo
cated in key group A6. The key
board routine might look some
thing like this:

100 Z '" PEEK(1.~
200 IF z:: 8 GOTO 600
JOO IF Z ,",16 GOTO 100
400 IF Z:: 24 GOTO 800
500 GOTO 100

REM CONTINUE KEYBOARD

Program Listing 1.
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14368 '5

KeytM>ordlnlorn>golk>n

Program Listing 215 a demon-
14400 ••stration of keyboard memory in-

terrogation. The following is a
brief description of each routine
in Program 2: 14464 A7

600 Process up arrow and ADDRESS
GOTO 100

700 Process down arrow and
14337 ••GOTO 100

800 Process both arrow. and
GOTO 100

14338 AI

Two or more keys pressed
that are not in the same group
must be checked separately_ 14340 '2
For example. if you are looking
for the A and L keys pressed at
the same time you can check it
as follows: 14344 ..
x", PEEK(l4337)

143~2 ..
Y '" PEEK(l433B}
IFX.2AND Y • 16 GOTO

cuted. You will receive the same
response as long as you hold
down the key.

You can access all the keys
using PEEK. except for BREAK
and CLEAR. The reason being
the Level II ROM Interpreter Is
constantly checking these keys
and has priority over them.

07

128

O.
6432

05

INKEY remains a powerful
function that allows Input of an
ASCII character (string) that can
be used without further process
Ing. Using a combination of IN
KEY and directly accessing the
keyboard memory. PEEK, you
will be able to meet most of your
programming needs.•

16

04

8

DArA

03

4

Fig. 7.

0201

2

DO

4600 Return to main pro
..am

Conclualon

In order to receive a response
using the PEEK function, the
key must be held down at the
time the PEEK statement is exe-

tDOO-2.aQ set up seteen
2500-2700 sa..... next rodlet

position
Restor" old posUiOfl
Moy.. rocket to nellt
poslUon

2800 Call keyboard scan
2900-3otOO Make sure rocket

doesn't 00 011 top or
bottom

3500 Corltinue looping
KEYBOAAD SCAN

3flOO Get data valoe
3700 Checks lor up &trow
3BOO Checks lor down ar·

row
J900 Checks tor lell arrow
~ Checks lor right arrow
.'00 Ched:s lor up and lett

arrows
4200 Checks lor up and

r1ght arrow.
4300 Checks lor down and

leftauows
4400 Checks lor down and

right~

4500 Ched(s lor no Inpul
branch.. il true

announcing Ihe ,...

des,gned lor lhe TAS-BO'!-

. ,.s·to .• ,,''''l ,._ ,. 0' 1_, Coo"
·l·.:J ... ·O{I•• • ...",_ ·.otl,oooCoop

•

~ Mkro Tectwloolot, .n\,oouCes the 1"11
truly pO".flu' Inllru",.nlilll'On Inl.,lace
oeslgntlJ 10' use WIth TRS·eo- ....c'Myste"'s

The PCIO connectldlrectlylOlhe bp;lnslon Port
Edge Ca'd and acco",ooales up 10 .. 01 Apploed
MlcrO'1 Z·eo- ba...o spetl.1 'unCtlOn c,rcull
c.rds.

C"CUII C;lrds p1esenlly '~""bfe .re

• 32-0.-1 ND Con..-.ter I''''~

• I-ChannelD/AConMrtttI1."'"_-,,

• Prog,..,..mebM Clock roo--.._..
• ~ PQnI MtmeIk::~ ~1'-• 2·Ctl~ Seti.. 110 _DIe..........1

• 4I-IU Pal",,, 110 ~-"'-l

FO' complele InrOrm'1I0n. conlllCl

... 231

15012 W G'lnt ROid Tucson "'''lon. a51~

16(2) f>22·UO~
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INTERFACE

Use a Model 33 with your TRS-BO,
with no hardware modifications to your CPU.

Teletype Interface

Parts list.

1 UART -lntersilIM6402
1 7.LSl39 2-hne 10 4·lIne decoder
1 7.LS155 2-line 10 .-tlne decoder
1 7415().4 Hex Inverter
1 l.lSOJ 2-lnpul nand-open (;01.
1 7.LS30 8-inpul nand gale
1 7.LS367 Tn·slale buller
1 NE555 Timer
1 2NJ638 PNP l"ns15101'
2 4.7K "4W Carb. Comp. ReslslOl'
2 100 ohm 1I4W Carb. Compo Res,slOf
1 470 ohm 1I4W Carbo Comp. ReSIstor
1 10K 1/.W Carbo Comp. ReSISIor
1 10K 5"/0 II. Carbo Compo Resistor
1 50K 2O·lu(O P.C. Board Pol
2 .01 ut Mylar caps
1 001 vI Mylar caps

Milc.

4o-Pin IC sockel
J 16·Pin IC sockel
J 1.-Pin IC sockel
1 8-Pin Ie sockel
1 Gene'al purpose .. 5 .n. P.C. ~rd

wl••-P1n card edge conoeclor
1 44·Pin card edge conne<:tor

AIR .1 ul Bypass caps 1101 I.C.s)
1 4O-Pln r.bbon cable w/connector
1 .5V I amp Power Supply

Peto, E. Noeth
6906 Lenwood Way
san Joso CA 95120

Perhaps, like myself, you
don't have a line printer to

obtain hard copy from your
TR5-80 but do have access to a
Model 33 Teletype. The tallow·
Ing circuit and assembly Ian·
guage program provides the
necessary interface to the
TRS.ao CPU (l<eyboord) through
a 4O-pln ribbon cable without
making any modifications to the
unit. It requires the Level II ROM
modification.

Whenever you power up your
TRS.ao, this program must be
entered and started. If a pro
gram you are running crashes
and you get "memory size" dis
played on your screen, the
program must be restarted be

cause the normal initialization
routine within the ROM will
place the regular line printer
pointer (OS8DH) In location
4026H and 4027H. If this hap
pens, the teletype will still print
but will not provide a line feed
for each carriage return.

The address decoder sectlon,
made up of the 74LSJO. 74LSl39,
74LS155 and one gate of the
74LS04, decodes the address
37E8H. This Is the memory
mapped address for the line
printer_ When it Is available on
the address bus and AD line Is
pulsed low, pln-S of the 74LSl55

goes low enabling the Tri-State
Buff., 74LS367. This places the
binary bits 0011 or 3H on deta

lines D4'()7. The printer status

routine within the ROM Is 1001<
Ing for this combination to de
termine that the printer is ready
for a character. The four bits are
associated to the logic within
the TAS-80 line printer. This in·
terface only reQuIres the use of
one bit to Indicate the printer is
busy with an output.

If the WR is pulsed low when
the address Is decoded, pln·11
of the 74LS155 goes low taking
pln·25 (TBRL) Iowan the UART.
This loads the Character on the
data lines Into the UART's inter·
nal buffer. Then, it Is transferred
to the transmit register for out·
put as serial data on pln-25

(TRO).
Thelnterslt IM6402 UART that

I used has two signals which in·
dicate this activity.

Pln·22 (TRBE) goos low when
the buffer Is being loaded.
Pln·24 (TRE) goes low for the
duration of the output of the
character on Pln·2S (TRO).

These two signals are ANDed
together by the 74LS03. Its out
put is used to indicate "busy"
status to the TRS.ao. see Fig. 1
for the timing diagram.

The UAAT's reset is tied to the
TAS-80 system reset line so that
when you hit the reset button on
your TRS.ao, the UART will also
be reset and will clear its Inter·
nal registers.

The NE555 timer chip Is used
to provide the necessary clock
Input to the UART. ·The clock

rate is 16 X, therefore, an Input
frequency of 1.76 KHz will pro
vide serial output of 110 Baud.

The adjustment can be made
with a frequency meter on pln-3
of the timer, If you have one, or
can be adjusted using the tele·

type Itself as follows: Input the
following basic program and en·
ter run.

10 LPRINT "This is a Inl"
20 GOTO 10

ThiS provides a continuous
output to the teletype. Adjust
the SOK potentiometer until the
teletype begins to type the line
correctly. Continue to turn the
potentiometer until the t~etype

stops printlng the message cor
rectly. Noting the number of
turns between these two points,
readjust the potentiometer to a
point midway. This should then
provide the proper Baud rate.

The output at Pln-2S (TRO) Is
Input to a gate of the 74LS04
which Is used as a buffer for the
20MA current loop circuit. The
two points marked + and 
should be tied to the printer

magnets in your Model 33 tele·
type using its instruction man
ual for the proper connections.

Hlrdwlr.

I built my interface on a gen
eral purpose wirewrap card with
a «-pin card edge connector us·
ing sockets for all les. The rib
bon cable was soldered to a
«-pIn card edge connector as
were the connections for the
teletype and external + 5V pow
er supply.

The only caution with this In
terface is the IM6402 UART
which is a CMOS device and re
quires the normal grounding for
statlc when handling. Also, re
member not to insert or remove
this device with the power turned
on.

The parts can be purchased

Description
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Fig. 1. UART timing diagram.

7PEi2
7F64
7FEi6
7F69
1F68
7F6E

267F
2E6F
22264~

3E39
3228C~

CA~~C~

ORG
LD
La
LD
La
LD
JP

7F62H
H,7FH
L,6FH
(C~26H).HL

A,39H
(Cg28H).A
C~ggH

:32610 DECIMAL

;NEW LINE PRINTER POINTER ADDRESS
; 56 LINES/PAGE

;REENTER BASIC WITH "SYNTAX ERROR"
:DISPLAYED ON SCREEN

Fig. 2. Assembly language program to interface a teletype to a TRS-80 16K, Level II.

from most of the suppliers who
advertise In 8O-Microcomputing.
All parts, excepl the UART and
the rIbbon cable can also be pur
chased from any Radio Shack
store. A three-foot ribbon cable
with 4Q.Pln card edge connector
can be purchased from Elec
tronic Systems, San Jose CA,
part number 3CAB40 and the
IM6402 UART from Advanced
Computer Products, Irvine CA.

Any + SV DC power source
can be used or a small one can
be built. Oon't attempt to borrow
+ 5V from your computer be
cause with the Levell! modifica
tion and 16K RAM the power
output is running close to maxi
mum.

7P6P
7F7~

7F71
7F74
7F75
7F78
7F7A
7F7B
7F7E
7F8V
7F81
7F84
7F86
7F88
7F8B
7F8E
7F91
7F94
7F95
7F96
7F9A
7F9C
7F9F
7FA1
7FA3
7FA6
7FA8

79
e7
CAD1~5

F5
CDDl~5

2VFB
Fl
32E837
FE~D

C~
CDDlll5
2~FB

3E8A
32E837
DD34p'4
007£94
00BE93
79
C~
DD36~Cgg

~6~9

CDDUrs
2p'FB
3E8A
32E837
1~F4

C9

LD
OR
JP
PUSH
CALL
JR
POP
LD
CP
RET
CALL
JR
LD
LD
INC
LD
CP
LD
RET
LD
LD
CALL
JR
LD
LD
OJNZ
RET

A.C
A
95DIH
AF
g5DIH
NZ, $-3
AF
(37E8H) ,A.
gDH
NZ
~5DIH

NZ, $-3
A,gAH
(37E8H) ,A
( IXt~41
A, (IXtp'4HI
(IXtIl3H)
A.C
NZ
(IX+~CHI.ggH

8,99H
1l5DIH
NZ, $-3
A,9AH
(37E8H) ,A
7F9CH

;PRINTER STATUS ROUTINE IN ROM

:LOOP UNTIL PRINTER IS READY

IOUTPUT THE CHARACTER
:IS IT A "CR"?

iYES, WAIT UNTIL PRINTER IS READY

;ASCII LINE FEED
; OUTPUT A "LF"
;INCREMENT LINE COUNTER

;COMPARE TO LINES/PAGE (56)

;IF NOT 56 LINES CONTINUE
;ZERO THE LINE COUNTER
;uoop COUNT FOR 9 LINE FE~DS

;OUTPUT "LF"
;LOOP UNTIL {91 LF'S ARE OUTPUT

1~ REM • Teletype Interface - 16X TRS-8D Level II"

2g REM" P.E. Noeth, San Jose, CA. May, 1979·

3~ REM " Ansver Memory Size? -- 3261"·

cg REM " Run this Program - Enter System Command·

5~ REM Answer Prompt with /]26111·

llg End

12~ Data 38. 121, C6. III , 3C. 38. 6C. 62, 57. 50. CO. 118, 121, 183

13~ Data 202, 209, 05, 245, 205, 209, 05, 32, 251, 241, 50. 232, 55

H~ Data 254, 13. 192, 205, 209, 05. 32, 251, 62. 1~. 50. 232, 55

15~ Data 221, 52. DC. 221, 126, DC. 221, 190, 03. 121, 192, 221

16g Data 5C. DC. g. 06. 09. 205, 209, 05. 32. 251, 62. Ig

11~ Data 50, 232, 55. 16. 244, 201

Fig. 3. BASIC program to interface a tefetype to a TRS-80.

91l Poke I, 0

1111l Next I

lines have been prInted, zeros
the line counter and outputs
nine line feeds. This extra line
feed activity creates a typed
page consisting of a top margin
of nine spaces, and 56 lines of
Iype for a sheet lenglh of 11.0
inches. 1have also included the
routine in BASIC for those who
do not have either "TBUG" or
Ihe "EDITOR/ASSEMBLER" to
enler this program. see Fig. 3.

After turning on the CPU an
swer the memory size question
wllh "/32610." This protecls the
Interface program from any BA
SIC program you enter. Enter
the Interface program, using
either BASIC or assembly lan
guage. Enter the "System" com
mand and answer the prompt
with "/32610". The display will
return a "SN ERROR" and a
READY> prompt.

This is because of the JP
4000H in the initialization rou
tine. (I have not as yet found the
entry point in ROM which re
turns a "ready" without re-ini
t1alizating the various pointers
in RAM.) The program Is now
ready and use of LPRINT and
LUST provides a line feed after
each carriage return.•

carriage return (DOH) and if It Is
found, oulpufs aline feed (OAH).
It then Increments the linesl
page counter, compares It to the
line/page number (39H) and if 56

changes the lines per page to
56. The routine checks for print
er status (call 0501 H) and out
puts the character when ready.
It checks each character for a

all Read 0

711 For I ~ 3261V to 32680

Softwa..

The assembly language pro
gram Is shown in Fig. 2. The inl·
tlalization routine loads the new
line printer pointer Into location
4026H and 4027H as well as
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JPC Products Announces a New High Speed Cassette System
"The Poor Man's Floppy" for the TAS-SO"

S90 Kit· $120.00 fully assembled.
The TRS-80" Is a great small computer. But Its cassette recording

system can be very frustrating, partlcularfy If you can't read an important cassells. JPC
Products Company has developed an improved cassette system that uses your present

cassette recorder but operates much faster with better reUabllity. The Tea plugs into the expan
sion connector on the back of the keyboard and saves and loads 5 times faster! Less than

~I'
ONE BAD LOAD In a MILLION BYTES! With the VOI.UME CONTROL ANYWHERE BETWEEN 1 AND 8. The

J
Tca is available in an easy to assemble kit or fully assembled. JPC has an exclusive "can't fall" kit guarantee.

d
If you build the Tes and for any reason it doesn't work. we will make it work at NO COST. All

you have to pay is the shipping We guarantee It. The Tca magic is partly done In software. So you have to

•
••• load a small program In upper memory. It is usually out of the way there. We provide the software on a

cassette that comes with the TCB. Just load It In. Here's how you order. send

JPC PRODUCTS CO $90.00 lor the kit ($120.00 fu!ly assembled) plus $3.50 postage and handling
• to JPC Products Co., 12021 Paisano Court, Albuquerque, NM 87112 (N.M.

Res. add 4% sales tax.) Credit card orders accepted by phone or mail.

Phone: (505) 294·4623 12021 Pal.ana Ct. Albuquerque, N.M. 87112
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UTILITY

Treat assembly language tapes like
BASIC with this interesting technique.

CLOAD Assembly Language

; ~RC( TIo£ C(Rf(fCT STACK LOCflTJ ON.
4iH BB1.88 ORO 041FEJi
4iH 8&42 8B298 TESTfI> DEFW TEST
; SET UP TIE LOCf' YfLl£S:
; tl..- >TY SCREEN
; ftot: THE LCI£S1 OftRflCTER: YfU£
.. 8BJ88 TEST OEFS B
42Ml 2iMJC 894e8 LD ..... JC(8t ; TV
42!J; 97 era5&tI Sl8 A
; lOt FOR 110£ LOCf'. EADi Sl.I:XESSI~

; 0IRRC1ER IS PUI::ED IN EACH
; SlI:CE.SS lYE SOCEEN POS IT I~ lIfT IL WE
; fIlE BACI( TO Qt=RK;TER 88.
8880 ll868& LOOP1 DEFS B
4214 n B8?B8 LD 01..>, A
~ 23 BB8BB INC It..
4286 lC BB9BB INC A
4287 2'iJFB 918BIt JlI: IIIZ. LlXF1
; T1£ PROORffI IS IXI£. PROYE IT BY
;UD'Ir«iF~

8BE B11.II LOOP2 DEFS I)
4289 18ft 8:l288 JR L0CP2_ 8l.J88 Elil

F/g. 1. Tesllng the CLOAD hypothesi•.

Alfred S. Baker, 1/

2327 S. Westminster St.
Wheaton, /L 60187

Have you used the Radio
Shack T·BUG program, In

Memory Information program
or Editor/Assembler? If you
have, then you are probably
wondering how these programs
steal the computer away from
Level I BASIC. You type
CLOAD, load the tape, and then
the unexpected happens. In
stead of getting the READY
message, you are suddenly run·
ning the program on the tape.
What happened to BASIC?
Where did It go? How did Radio
Shack do thet?

I had to find out. Beyond slm·
pie curiosity, I needed to do It
myself. In thl. article you wilt
see the detection process I
used to discover how Radio
Shack uses the CLOAD com·
mand to load assembly lan
guage programs. I also provide a
section of program code that
will help you do the same thing
with your assembly language
programs.

Why Bother?

There are two ways to load
an assembly language tape on
a Levell TRS-80. The way Radio
Shack tell. you to do It I. crazy.
First, set the tape volume for
Level I tape. and CLOAD the
Editor/Assembler Sy.tem tape.
Next, change the volume to
handle Leve' It tape., type In
the name of the assembly pro
gram'. object file, and load that
tape. And now comes the good
part. The program should now

be In the machine, but you sUII
have to run It. To do this, type a
.Ia.h (1) follOWed by the mem
ory address of the program ...
In dfICima/, no lessl

I had written a simple assem
bly language game for my two·
year-old to play. My wife knows
nothing about computers. Gan
you Imagine me explaining this
to her? Can you Imagine the
look she'd give me If I tried?
You can also Imagine how
often she Would do It. I'll pass
her most likely comment on to
Radio Shack: "You've got to be
kidding!"

Fortunately, there Is another
way 01 doing It. The Editor/
Assembler System tape, as
well as the other programs I
mentioned above, are all writ
ten In assembly language. They
ar. all loaded with the CLOAD
command. Unfortunately, how
this Is done Is not documented.
If my son was to enjoy the
"benefits" of a computer
assisted education, then I had
to figure It out.

The first step was to go to my
frIendly Aadlo Shack store and
buy the T·BUG program. This
u58fulll11le product let. the user
look around In memory and, In
general, find out what Is going
on. If you plan to write very
many assembly programs, I

recommend that you get It.
If I wa. going to figure out

how to successfully abuse the
CLOAD command, I n_ an
hypofhesls.

The one I developed was
based on the way I write large
programs for Z-80-type comput·
ers. I assumed that the CLOAD
routine gets control from the
statement-reading routine via

standard Z-80 CALL·RET Logic.

The statement routine reads
the word CLOAD from the key·
board and doe. a CALL to the
CLOAD routine. The CALL In·
structlon In the Z-80 places the
address of the next Instruction
In the statement-reading rou·
tine on the stack.

When the CLOAD routine has
flnlshad reading In a tape file, It
Issues a RET Instruction. This
Instruction takes the top ad
dress off the stack and
branches to It. This takes the
computer back to the state
ment-reading routine.

Suppose the program being
CLOADed replaces the address
on the stack with Its own ad
dre••? Once the CLOAD rou·
tine Is done It will pick up this
new address and return to It.
Voila! The CLOADed program
has taken control of the com·
puter away from BASIC!

There were two problems

though. I didn't know where
BASIC kept It••tack, and even
If I did, I stili didn't know where
on the stack the CALL Instruc
tion would place the return ad·
dress from the CLOAO routine.
If I wa. going to replace It, I had
to know where It was.

First I had to find the stack.
This turned out to be simple. At
the back of the Editor/Assem·
bier manual Is a list of the ad
dresses for Important routines.
One of the addresses, 01C9H.
Is the entry poInt for Level I
BASIC. I loaded T·BUG and,
using Its MEMORY command,
looked at the routine beginning
at 01C9H. One of the first thing.
BASIC would have to do would
be to set up the location of Its
stack. The first three bytes at
thl. location were 310042.
Paydlrtl

If you know your Z-80 mao
chine language (or have a
reference book), you'll recog
nlz8 these three bytes as the In·
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.C61NE THE f'RtlJW1 STfIIl:T fN) OTI£R
; II'PORTfWT S'1STD'I Fl)()t£SSES.
.... 89189 ORO 4488H
eeee BI!Ii29't BEG IN DEFS 8
8FE9 8IlJ98~ EClJ 8FE9H
9f48 8&4flllI CftSOOT EaJ 8F48H
eEF4 B8588 CAS JN EClJ 8EF<1M
lIw.I ...... Bf1S1C EllJ 91l:'H
4a8 897'88 BS1ACK EaJ 42EI8H
; sn l.F Tt£ nI.I OOIN POINTS. ll£
; FIRST IS USED TO RIM THE~~

; lllllI. THE SEo:H> IS USED TO CREliT A
• Q(R)ABLE TFft..
4488 ~4 89&8EI JP RIM
4463 C31144 899EI8 JP CREATE
; Tt£ LOftO ROOT HE IS REAO IN fti TI£
; Q..01:> COltft() BECHlfollr.3 WllH 1)£
; II6TMTJ(.~ LFU:UO LOADfC). (JU
• UJ«:O, IT ('£T5 CUHRCl. AIr(.I LQF(;JS IN
; Tl€ I':EST OF Tl£~ fWII EXEWTE5
; IT.
44e6 9tH"! 01900 LOfIOflO [)EfW BSTA(;(
~ euoo LOfI() DEFS &
44tl8 Cl>£.9QF ~ CALL CRSOO
44ElP Cl>f48£ 8:13&fj CALI. CASIN
44& 05&4'" 81~ JP R\)j
00fB 9:CiQ& LM:lQ8 [rAJ t-lORllfl)
i 1)£ CREA1E rdlJTJPE [US fl.l THE SETLP
; IoQK. 11 IfNES THE LOAO ROIJTIfoE~

• TO LOCttTlCJol 41ff"H ff() THEH CJ<Ef1TES
• HI: CL(Jf()ABL~ TFft: F(JlJ( TUES F(R
• Sff'Ety. ErtCH It= Tt£ fM SETS (;(.t\I••

• SISTS OF T~ FIL£S: HE. LOf() WJTlNE
• AT 41FEH f¥() HE ENTlIi."E PRCOM'l f11,-
.F1RST. THE LCf() ~T1NE. IS t(fv'£D:
eeeo 916&& t"REAtE lIEFS e
44U 318444 917"00 U> SP.Ef()lhJ:l
4414 218644 91.&00 U> lL L[f()fC,)
4417 WE41 81900 LO DE. BSTf(J(-~
....114 &tQ9lY.f 820El& LO ee. LCfClfl:l
.....1.D EDB& 921a8 LOIR
; tUI SO l.f' F~ HlR t'OPtES
44iF 8684 B«'ft{j LO e, 4
0000 Q2~ C51:El88 OEFS e
4421 C5 \12489 PlF..H 8C

;\oIl:tTE THE: FIRST FILE: THE. LCH>t.R.
442:2 CO€geF ~ CALL CASW
~ 21FE41 8(~ L~ HL.esTAOK·~

4428 2lEl942 827&& LD lIE. I3STfOH~.
L~ee

44213 CD4BSF ~ Cftl.L CkSWT
; !Or' WflI1 A BIT
44a: 2lBQOO ~ U> tL. EI
eetfJ 8J8OO CREl59 OEFS &
4431 a 931.99 IN: Ii.

4432 7(; ~ LO A. H
4433 ~ BJ38El OR L
443-4 28FB 834aEl JR HZ. (.1i1;.150
• Cl1TPUl tt£ REft. THIOO: Tt£~
4436 (;()£98f 835b& CfLL (;f6OO
~ 21&&4-4 836&'1 LD tt.. BEGIN
443C 115iJ44 6376& LO DE. Eft.lIT
4U" C04B9F ~ CALL tf&l.IT
.w:l1T A ell fOtlH
4442 2198C0 ~ U> tL 8
eeer. 848tle CRE298 WS (;
444:5 23 94100 INC tt.
4446 7(; ~ L~ Fl.H
4447 C5 94300 M l
4448 C:'8F8 &44el& JR HZ.~
; TI£ BOTt()'l SIDE. Cf HE 4 T1I£S L~
444A C1 94500 POP Be
444£l 1004 ~ OJN2 ~100
4440 C3Cge1 lM7&El JP BK$J(.
; THIS IS THE PROORff'l SlfflT LOCIHHJi:
eeo& 948a6 R:lN'~ OEFS El,

PLACE H£ PR(.(JRff1 TO £;E.
ClOfl.'+:O t£RE.

;
eeoo 949&& EM)l1 DEFS (;
8008 ~ ENO

Listing 1. The Instructions nfHKJed to prepare an assembly' language program for loading with the CLOAD command.

struction "LD SP,4200H," SP is
the stack register and 4200H Is
where the BASIC stack is lo
cated. One down and one to go.

Now I had to find out which
address on the stack I had to
replece. Agein, a little thought
presented me with an easy an·
swer. I had just loaded T·BUG,
hedn't 11 T·BUG Is one of those
enigmatic programs that al
ready was doing what I was try
ing to do. /I It didn't use the
same stack and if It didn't cover
Its trail, then somewhere on Ihe
BASIC stack should be the
slartlng address for T-BUG.
4OB1H.

This address Is provided in
the Editor/Assembler docu·
mentation. I took a look at the
addresses on Ihe BASIC slack
using Ihe T·BUG memory com·
mand. Again success! The
T·BUG starting address was sit
ting at location 41FEH, thellrst
position on the BASIC stack.

Into the Lab

So far, I only thought I knew
what was going on. Now I had
to run an experiment. The test I
decided on was quick, but It
presented a slight gamble. I
assumed that T·BUG didn't use
the 13 bytes between memory
locations 41FEH and 420AH.
Using the memory command, I
hand loaded the machine lan
guage code for the program In
Fig. 1. I then used the T·BUG

tape Punch command to put it
on tape. I had a tape that
.hou/dCLOAD on a Levell TRS·
80.

Studying the program In Fig.
1 will tell you that It prints out
the entire set of characters on
the TV screen and then loops
forever. I turned off the com
puter and then turned It back
on. I wanted to make sure that
the test wouldn't be fOUled by
anything left In memory.

Next, I CLOADed my test
tape. It suddenly became dif

ficult to read the screen. It was
filled up with a large collection
of characters. Not only that,
but the keyboard WOUldn't reo
spond. The computer had gone
Into a loop. I had successfully
CLOADed a home grown as
sembly language program.

DoIng It Right

So much lor the prototype. I
needed a "production" version
of this code. I needed a pro
gram or routine that could be
used to create a CLOAD·able
version of any assembly lan
guage program. Listing 1 con·
talns the result. I place this
piece code at the beginning of
each of my assembly language
programs. It divides the pro
gram Into three logical com
ponents: CREATE, LOAD and
RUN.

The easiest way to describe
this program addition Is to take

the three parts in reverse order.
The RUN component is the orig
Inal assembly language pro
gram unchanged. The only dif·
terence is that the line ENDIT
DEFS 0 Is added just belore the
END line.

The LOAD routine contains
three statements. It turns on
the cassette tape, reads In a file
and then jumps to the RUN pro·
gram. Which file does it read
In? Oddly enough, it Is reading
In everything: the CREATE,
LOAD and RUN programs. How
can a program read itself In?
Thisls handled by thellrst com·
ponent of the program.

The CREATE routine per·
forms the actual magic of this
act. First, It copies the LOAD
routine down to locations
41FEH to 4208H. The condition
for CLOADlng an assembly pro·
gram has been met. The loca
tion on the stack that must be
replaced, 41FEH, now points to
4200H. Location 4200H now
contains a routine that will load
a tape file containing the RUN
routine and jump to It.

Now that the conditions have
been set up, a tape must be
prepared. The tape is written
out four times. I never trust
data on tape just once. The
repeated section of code gener
ales two tape Illes separated
by a time delay loop. The IIrst
file Is the LOAD routine begin·
nlng et location 41FEH. The

second file is the complete pro·
gram. We now have a tape of an
assembly language program
that can be loaded with the
CLOAO command.

Why didn't Ilet the entire pro·
gram begin at location 41FEH
instead of moving a load
routine down to that location? I
had two reasons. I use T·BUG,
which sits in locations 4000H to
43FFH. Also, when I flip be·
tween my program and BASIC.
BASIC destroys the contents of
41FEH. That is where its stack
is, remember?

Conclullon

What have we learned? First,
even with a computer with poor
or missing system documenta·
lion, such as the TRS.ao, It is
stili possible to learn a lot
about the behlnd·the·scenes
software. All that Is needed is a
little careful thought and some
diligent experimentation. You
must also have at least a few
simple tools to work with, but
without the former, they are
nearly useless.

Finally, we now have a sim
ple method lor loading TRS-80
assembly language programs.
A process that Radio Shack
made too complicated can now
be done by my slx-yearoOld
daughter. As for two-year-old
Nathan, his mother is having a
ball teaching him on "her" com·
puter. _
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APPLICATION

Use your disks to store questions and answers.

Quiz Master
Richard R. Eckert
Coleg;o De Ciencias
Universidad CaloUes
de Puerto Rico
Ponce, PR 00731

Because of the microcom
puter revolution presently

occurring, it is feasible for in·
dlvidual departments of univer·
sities or colleges to purchase
sophisticated computing equip
ment that can be used in a
myriad of different applicatlons.

One such application creates
Question and answer files for ex
ams and quizzes. Such a tech·
niQue is used by the Physics and
Chemistry Departments of the

Catholic University of Puerto
Rico in multi-section introduc
tory courses.

The university recently pur
chased a Radio Shack TRSOO
microcomputer with expansion
interface, dual mini-floppies and
a friction feed line printer. The
lotal cost was slightly more
than S3OOO.

Two computer programs writ
ten in TRS-eo Disk BASIC form
the heart of our exam-creation
technique. The first program
(Listing 1) permits a professor or
secretary to add questions to a
file on a mini-dlskette. The sec
ond program (Listing 2) is used
to prepare a quiz with questions
selected from a given file either
at random Of by the professor.

Once the questions have

been selected, they are printed
out on a ditto master on the line
printer. The professor can then
run off as many copies of his
quiz as he desires.

File c...llon

The first program reserves
string space for all of the string
variables used In the program,
including 255 bytes for the
characters used in a question.
This number was determined by
our decision to use just one
physical record (255 bytes) for
each question.

In practice our courses are
divided into chapter-size units
with common objectives. We
create one file for each unit,
which usually means some 50 to
100 questions. Since the capaci·

ty of a Radio Shack formatted
data diskette is 85.760 bytes, we
can place up to 335 questions
on one disk. This means some
three to six course units per
disk. and. depending on the
course, some four to eight
diskettes for all of the questions
in a course. (Since our project
has just begun, we have actually
created only four question files
on one diskette.)

After clearing string space,
the first program gives the user
instructions. First, he is told to
place the correct diskette in
position and then asked the
name of the file (course unit) to
which he is going to add ques
tions. The variable used for this
name is Y$. The program re
quests the number at the last

Program Listing 1.

11 REM <THIS PROGRAM WAS WRITTEN BY RICHARD R. ECIERT>
28 REM <BOX 145, STATION 6, POMCE, PUERTO RICO "731>
3. REM <ITS PURPOSE IS TO STORE QUIZ QUESTIONS IN A DI

SKETTE: FILE>4' CLS
58 CLEAR181U
61 PRINT
7. PRINT-PUT THE CORRECT DISKETTE IN DISI DRIVE' 1-
8' PRINT-TELL ME THE NANE OP THE QUESTION PILE YOU WISH

TO USE
U INPUTY$
95 Y$-Y$+-II-
1•• PRINT-WHAT IS THE NUNBER OP THE LAST QUESTION PILED.,
11. INPU'I'N
12. PRINT-HOW MANY QUESTIONS DO YOU WANT TO P[LE MOW-,
13. INPU'n'
14' PR[NT
151 PRINT-WHEN YOU ARE ENTER[NG A QUESTION, DO NOT OSE

THE <ENTER>-
16. PRINT-lEY UNTIL YOU HAVE PINISHED 11. IF YOU COME

TO THE END-
17. PRINT-OP A LINE BEPORE THE END OP THE QUESTION. USE

THE DONN ARROW-
181 PRINT-IN ORDER TO CONTINUE '* TUE NEXT LINE. WHEN

YOU HAVE PIN--
19' PRINT-A QUESTION, HIT <ENTER>, AND THE COMPUTER WIL

L ECHO BN:1. EX--
2•• PRINT-ACTLY WHAT IT HAS RECEIVED. YOU WILL THIN HI..

VE THE CHANCE-
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21. PRINT-TO f:NTER THE QUESTION AGAIN IP THEIlE ARE ERJ«)
RS.·

22. PRINT
23' PRINT-WHEN YOU SEE THE SIGN -->, BEGIN TO ENTER A Q

UEBTION.-
24' PRINT-HERE WE GO.
25. PRINT
261 PORI-ITOM
27' PRINT-QUESTION ,-,I+N
28. PRINT--->-,
291 LINEINPUTA$
311 CLS
311 PRINTA$
32. PRINT
33. PRUT-ARE THERE MY ERRORS (YES OR NO) -,
341 INPUTe$
35. IPC$.-YES-TBEN27'
361 PRINT
37' PRINT-NOW WE'LL PILE THE QUESTION-
379 REM <OPEN THE PILE AS A RANDOM ACCESS PILE USIWG B

UPPER' 1>
38. OPEN-R-,l,Y$
389 REM <PIELD THE BUPPER---HlRE WI NAIl ALL 2S5 BYTES

AVAILABLE POR THE QUESTION>
39. PIELDI,25S AS 0$
399 REM <PLACE THE QUESTION IN THE SUPPER>
411 LSETD$-A$
419 REM <PUT THE CONTENTS Of' THE BUPPER I!ft'O RECORD NU

"8ER [+N OP THE PILE>
411 PUT1,I+N
42' CLOSE
431 NEXT



CAlLI
INCLUDlD

.................... 14t4.l2
. 1375.00

. 1.24.l4

PRINT-ENTER THE NUMBERS OF THE QUESTIONS YOU DESIRE
---ONE BY ONE-

FORJ-ITQM
INPUTZ(JI
NEXT
G0T0411
REM <THE FOLLOWING ROUTINE SELECTS THE QUESTIONS A

T RANDOM>
rORJ-lTOM
Z(JI-RND(NI
IFJ-ITHENJ21
FORL-lTOJ-l
IVI (L) -Z (J) THEN 27 I
NEXTL
NEXTJ
PRINT-THE QUESTIONS CHOSEN WERE:
rORJ-lTOft
PRINTZ(J)
NEXTJ
PRINT-IS THE SELECTION SATISFACTORY (YES OR NOI-/
INPUTE$
IFE$_-NQ-THENPRINT-WE'LL TRY AGAIN-:GQT0261
PRINT
PRINT-NOW WE'LL GET THE QUESTIONS FROM THE FILE AND

PRINT THEM-
PRINT-ON A DITTO MASTER IN THE LINE PRINTER.
PRINT-PUT THE DITTO KASTER IN THE PRINTER AND TURN

IT ON.-
PRINT-WHEN YOU'RE READY HIT ANY KEY.
INPUTF$
REM <OPEN THE FILE AS A RANDOM ACCESS FILE USING 8

UFFER , 1>
OPEN-a- .1. Y$
REM <FIELD THE BUFFER---ALL 2SS BYTES FOR A QUESTI

ON. AS IN THE FILINC PROGRAM>
FIELD 1. 2SS AS D$
REM <BEGIN LOOP TO GET AND PRINT THE QUESTIONS CHO

SEN>
FORJ_1TOM
REM <GET RECORD' Z(JI FROM THE FILE AND PLACE IT

IN THE BUFFER>
GET1,Z(J)
R£JIl <PRINT OUT ON THE LINE PRItn'ER THE QUESTION 5E

LECTED)
LPRIHTD$
NEXT
CLOSE

~ drlv. Iyllemln cusu"" endoIu<•.
~ drlv••y••"" In ~01 endowf•..
Doub6e drlv. IYllem In anillm endowo•...

'"'"""

211

""...

221
211
2"
251
259

261

""211

""111
311

""""3..
351

""311

"""1
""""
'21

""
""'51",
""...
""",
""...

rr------TRS4lhi.~,,~01 TANDY CORP'~-----n
(.d _~pIk.-

4- .: ,.....
l..,..... nn.l.
....... ,.. In....
(.,._~

................. 11..._

~""".I" MOJ.Je
~-"'-.JJ' IU4.GO
'M --, .. lor Tft.8O _ ""'"

11•.fl
TJlS.«I a~ 8TAA IlI1'HJN IIAIVU

~.I Commont.

Although we are just starting
10 use the exam-creation tech
nique it seems especially

helpful to those instructors who
have many sections of the same
course and wish to give frequent
quizzes without duplicating

questions.
Also in small departments

which do not have a lull-time
secretary (such as in our

Physics Department), the
technique can be of enormous

value, as countless hours of typ
ing time are saved.

In the near future we hope to
modify the technique so that the

question files can be created on
cassette tape using a simple

TRS-110 Level II BASIC system.
Entering these questions is real

ly time-consuming!.

be selected for the quiz (M), and

whelher they are to be chosen al
random or by the user.

If they are to be sekK:ted at

random, the computer will make
the selection without duplica

lions (lines 260 to 320), print out

the numbers chosen, and ask
whether they are satisfactory

(lines 330 to 370). If not, it will
choose another random group.

lithe user wishes to choose his
own questions, the computer
will request the numbers
desired (lines 210 to 240).

The program finally instructs
the user to place a blank ditto

master in the line printer, and,
when everything is ready, pro

ceeds to get the selected ques
tions from the file and prints out

the quiz (lines 410 to 520).

_1"11 a....tlon.

The second program selects
questions from a file and prints
them on a ditto master in the

line printer. The user must insert
the correct diskette. give the
computer the name of the ques

tion tile desired (VS), the total
number of questions in the file

(N), the number of questions to

question filed (N); if it is a new
unit he should answer with a

zero. The next few print state
ments describe the way in which

the user should enter questions.

The important point here is

that when the user comes to the
end at a line. but not the end of

the question. he should use the
down arrow instead of the

ENTER key. This is necessary
since the L1NEINPUT instruc
tion (used later in the program)

terminates the input of a string
when It receives an ENTER
(ASCII code 10 or 13). The down
arrow (ASCII code 26) causes

the computer to jump to the next
tine without terminating the in

put of the string.
After the program finishes

giving the user instructions, the
loop beginning at line 260 asks

for a question. receives it in the
variable AS through the L1NEIN
PUT instruction (line 290), prints

the question as received and
asks if there are errors or not
(lines 300 to 330). If so, the user

must enter the question again. If
not. lines 370 to 420 file the
question AS In the appropriate

record (I + N) of the appropriate

fite YS. The file is then closed.
and the loop repeats.

Program Listing 2.

l' REM <THIS PROGRAM WAS WRITTEN 8Y RICHARD R. ECKERT>
21 aEM <ITS PURPOSE IS TO SELECT QUESTIONS FROM A DISK

E'rr£ FILE AND>
JI aEM <TO PRINT TtlEM ON A DITTO KASTER IN THE LINE PR

INTER.->
41 PRINT
S' DIMZ(21)
if CLS7' CLEARlIII
8' PRINT-PLACE THE CORRECT DISkETTE IN DISk DRIVE. 1.
9. PRINT-TELL ME THE NAAE OF THE QUESTION FILE YOU WISH

TO USE.
111 INPUTY$
11' PRINT-WHAT IS THE NUMBER OF QUESTIONS IN THE FILE-,
121 INPUTN
III PRINT-HOW MANY QUESTIONS DO YOU WANT IN YOUR QUIa-,
14. INPU'nt
lS' PRINT
16. PRINT-NOW WE'LL SELECT THE QUESTIONS---IF YOU WANT

THEJIl AT JlANDOM.-
17. PRINT-ANSWER WITH AN 'R'·
181 PRINT-IF YOU WAIn' TO SELECT THEM YOURSELF. USE ANY

OTHER kEY.-
1" INPU1'C$
2" IFC$--R-THEN26'

MIlt... 5219.00
W1. 1)2. duoll'leo6ecl.. . 1349.00
~I~400.. . 5216.00
~t SAIOC... •••.. . S479.00
londom .... Iided.. ..................5279.00
lOtlCbn double ~.. . 1425.00
~ •.. ~... . 1430.00

~:::~ :: :~~::
AIOfl ~ U4I.49

~~~~ ern···:········:!::··::::::::c.rttr:::l . ... . .. .. . ... $391.95

~-;~~. ... :.. :: ... :::.::: :.tm:::
10M 1.. . 1599.00
MooIIOl'l ,. 32tl. . . 52290.00
Suptrtwoln.. . .. 12695.00
SPEClALl MINI FLOPPY DISKS, IMP: of 10 (wWl pIMdc bDIJ onty
12&.110 (without ..-..c~ onty 1&50. loll 01 10. r .u (in ptMBc
tao. acUXlt.. Cennr*: m rIbDoM 1:1.50 Ndl. " 303

..~n IAlIfIl.-M:AAlI, WIA. .....nllCH"_
29-02 23RD AVENUE ASTORIA. NEW YORK 11105
(BOO) 221-1340 (212) 728-5252 Telex U20001 ETLX
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THE ORIGINAL MAGAZINE FOR
OWNERS OF THE TRS-80TII* MICROCOMPUTER

PROGRAMS AND ARTICLES PUBLISHED IN OUR "lIST 1Z ISSUES
INCLUDE THE FOLLOWING:

• A COMPlETE INCOME TAX PROGRAM ILONG AND SHORT FORMI
• INVENTORY CONTROL

STOCK MARKET ANALYSIS
• WORD PROCESSING PROGRAM (FOR DISK OR CASSEnEI
• LowER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER
• PAYROlLIFEDERAL TAX WITHHOlDING PR<XjRAMI
• EXTEND Ib DIGIT ACCURACY TO TRS·80" FUNCTIONS (SUCH AS

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONSI
• NEW DISK DRIVES FOR YOUR TRS·80'·
• PRINTER OPTIONS AVAILABLE FOR YOUR TRS SO'·

A HORSE SELECTION SYSTEM"· ARITHMETIC TEACHER
• COMPUTE MAII.ING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE

SEQUENTIAL AND RANDOM ACCESSI
RANDOM SAMPlING···IlAR GRAPH

• CHECKBOOK MAINTENANCE PR<XjRAM
LEVEl II UPDATES···LEVELIlINOEX
CREDIT CARD INFORMATION STORAGE FILE
BEGINNERS GUIDE TO MACHINE LANGUAGE AND ASSEMBLY
LANGUAGE
LINE RENUMBERING

• AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS
COMING SOON IGENERALlEOGER ACCOUNTS PAYABlE AND
RECE.IVABlE. FORTRAN tID. FINANCIAL APPLICATIONS PACKAGE,
PROGRAtIo15 FOR "IO,\1EOWNERS. MERGE TWO PROGRAMS.
STATISTICAL AND MATHEMATIC;\L PROGRAMS lBOTH
ELEMENT ARY AND ADVANCED) AND

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

WORD PROCESSING PROGRAM
(C...aette or 0 .....)

FOt ""tt"ng k-lIW~. 't'_l. I1\i.llhng lists. "'c, Wl,n t'Mh
n¥..... !tuksc"pllOn~ or rt'f\(>wal

LEVEL II RAM TEST
(C...aette or Oi.... )

Chl/'("klo rdndom deCt'ss ITWffiOfy 10 ..nsur.. ,hal ,1lll'T'1t"mory

kl(dllOn!io dlt' workIng proJ)t',I'lo'

DATA MANAGEMENT SYSTEM c:::
(C••Htte or 0.11) d.~J.--

Cunlplt'lt' Ilito molrl,lgt'rnt'nt lOT your TRS 80'· f p'-""
CLE~C~~~tte or Diak) ~
Fdsl 6Chon Malt' GaITIt'

• rws,,"'ISA IItAU[MAHKQf r",-.ovcORP

SEND FOR OUR NEW 48 PAGE SOFTWARE CATAL<Xj UNCLUDING LISTINGS OF HUNDREDS OF TRS 80'" PROGRAMS AVAILABLE ON
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE

HOUR
24 ORDER

LINE
(914) 425-1535

".1.' .... City, ..... Yor1l 1D151

ONE YEAR SUBSCRIPTION 124.

TWO YEAR SUBSCRIPTION 548 ..

SAMPLE OF LATEST ISSUE I"

START MY SUBSCRIPTION WITH ISSUE

(I' . July 'i78 ••7 - JanU8ry 1i79. 112· June 'i7i. '18· J.nu.ry tHO)
NEW SUBSCRIPTION. RENEWAL.

..............................................................................................................
;L[]~B.JlIl(lr.'iZLS i
~ -...:;.po.- ..~ -

CREDIT CARD NUMBER EXP. DATE _

SIGNATURE _

NAME _

ADDRESS -::::-:-:=====:-::==--::=====~STATE 71P, _
••• ADD IIIYlAA 1CANADA.1lIDUC0I ADD I111YtM. JCA&. • 0lITIIDI:. OIF u.s.A.. CANADo\ a MIJUCO-
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:L[]f:1Purn[]~%LS :.
FOR YOUR TRS-••••

TRS80 ... f"Nt~m.r 0 Ihr R.dkJ ShaC'1I. Dh'lslun of Tandy COrpor.tkln

••• __--L..c

* All Orders procnHd within 24-Hours
• F,... Shipping within UP.S. a,""" (add $3 fa, o,d~," outlid~ of th~ US.A. 0' U.P.S. 0'''''").

• 30-00y Money Bock Gua,ant~~on all So/twa,~ (Inl a $3 penalty fo, handling).
• IO-Ooy Money Bock Guorant~~on Disk f>toM. and Print~rs PLUS !20.00y1 F,~~ S.",ic~.

48-Page Catalog $2 FREE WIth Any Order
O,d~, byP~ or Moil

No Shipping Charge
Add $3 fo, C.o.D

Add SJ/o, all Forftgn ond non·UPS shipmc!nts
Add S3 for UPS sa. LDbeI

• LEARNING LEVEL II by DavId l,.n
The 0"9'0.1 Author 01 T~ lev" Manu"
A Slep By St.p appro..:" 10 Lu,nmg llMl' It
especl,lIy ge.red to new TAS·80- O....ners
'1595

• TRI-IO DIU: AND OTHER MVSTERIES
11'.15 ($22.15 ....'211/10). Ovet" 100 p.ges
01 lno~&ibl. ,nform'hon lOt d,." owner.
lNrn to teccwe, Inlorm,hon 'tom ~d d,skS.
ho_lo ~k' BaSIC prOGr.ms vnl'It'b1. Ind 12
more ch.Pters 01 n.evef published Ilpl,"",nlor.
m.hon Wnlt.n by H C Pennington (For.1l
OJ.... Ow".,.,

NEW 88Sa 8UBINESS SVSTEM FOR
MODEL I OR MODEL II • IN STOCK
- General ledger
- Accounts Aecei~able

- Accounts Payable
- Payroll
- Inventory Control With In...oicing
• Each mOdule can be operated indi... idually
or as a coordinated SYSTEM. Turn-Key error
catching operation 'or beginners
• Complete manual and documentation
accompany each program
• Minimum System requirements 2-Disk
Drl..... 'or MOdel L 1-Disk Dri...e for Modef II
• Each module can be formatted to span dala
on Upto 4-Otsk Dri.....
• Free 3O-Day telephone consultation
• Call for complete specifications
• Model I Version $125 per module
$4gs per System
• Model II Version $225 per module
$995 per System

DATA MANAGEMENT SYSnMS
- OMS replace index cards or any data
requiring long lists of informalion.
• TBS In-Memory Information System
(for cassene systems) $24.50
• TBS Disk Oat. M.nager (requires 1or more
disk dri...es) ...$et up fast random access
'iles in minutes. Stores up to 320K of
information on 4 Dri...es. UP to 10 fi&lds
and 255 characte" per record. Supports
upper and lower case AS-232 or TRS-232...
Features complete ediling $49.50
• Personal Software CCA Dala Management
System...Completely user oriented, menu
dri...e, 130 page Step by Step Manual..
c.pable of in...entory conlrol. sorting data,
reportin~data in nearly any form (for reports
.nd mai in9 labels). Sorts data by up to 10
field, for ZIp code. ballince due. geographic
location or wh.t.....r. Prints reports with
subtotlll,.nd 10t.ls.utom.lic.lly calcuilited.
Fut random access $75.00

~ZLSi
Boo 148 _ City. _ Yo'" 10151

FROM RACET COMPUTES
• REMODEL~PROlOAD· Renumbers pro-

gr.m lines. combinn programs. T". only r..
number program 'hal w,1I renumber I'" mIddle
ot a program Speclty 181(. 32K or 48K Workl
w'lh Cassette or D's'" . . IM.•

• GSF • Use ,n your 8aslc Programiior InSlanl
Sortmg (WIll 1011 l000lt.ms inisecondl). OIhaf
commands Includ. cempr... and Uncomprnl
Oall. OuphClle M.mory. D,splay Scr.en
Conlroll and Fast Gtaphlc Conlrol•... 124.•
(For Cassette or DII.... IPKlfy 16K. 32K or 48K)

• DOSORT • All G S F commandl plus lpeclal
Mulhple DIS'" SOf'hng Roul,flft ... 134.11
(SpecIfy 32K or 48KI

• INFINITE BASIC· Addl 70 commar\dl 10
your TRS-eo Includ.ng Inslant 5011. Mattia
Commands, Slrmg Commands. LeM and RIghi
JuST.I,cahOn. StrIng Cenl.rtng. 51mullan.aou.
Equations. Upper and Lower C.se Re".,I. and
mora ... "".15 (For Caslett. or O'skl

• IN'INITE BUSINES' (ReQUlr•• Inlln,t. Bal,cj-
Eliminate Round-oft .rfOf. 127-Oogll Calcula-
t,on Accufacy. Insel1 New Elaments ,n Sof'1ad
Arrayl. AutomallC Page H.ad,ngs. Footings.
and Pao,nalJon. MUlllpl. PreCIS'on Arllhmet,c
and more. .121.•. (For Casselle 0' Olskl

• COPSYS . Copy Mach,ne langu~e
Programs. . 114.15 (For C.ssetle onlyl

FROM SMALL .YSTEM SOFTWARE
• R.M·2 Mach""'e langua98 Mon,to, ... 121.15
• 1'5..·20 O'lk Vels,on 01 RSM-2 ... 121.15
• DCV·t Con"erll Machine language Programs

'rom lape to diSk ... 11.15
• AIR RAID· The ull,mat. TRS-80 game con·

~.rts your TRS-SO ""'10 a 'eal t,me SI'tOOlmg
lall.,.., ... 114."

• ARRICADE - AfaSI pong slyle game .. 114.1S
• CPM· $150 (lor O'S'" only)
• TRS·232 INTERFACE - Interlace Wllh Sofl-

war. dr.".r RS-232 Pfl",.~ 10 your
lRS-eo ... 14•.•

• TRS-232 FORMATTER -Add'tlonal
(opIIon.l) $oMwant lor TRS-232 owne's ...
many prtnter commands 10 )"our
TRS·eo ... 114.• (S9 95 w,If'l purchase 01
TRS·232j

• MAil PAC . For Modal I or Modal II D'ik
Sysleml only ... In.H. Ouick-Iort,ng lull user
COf'!trol 0 ....' mall'ng hslhom GattacllC Soflwar.

'''011 AOYl:HTUfilElANO INTEfilNATIONAl
• ADYIENTURE '1 : II by Scott Adams.

It ...." .ectl a"a.I.Dle on c....ne 0' D,s'"

SARGON II
THE CHIE" CHAMP_..

FROIO APPAIIAT
NEWOO.· ......,.. 40 and 17 T,ack Varaions avail.~

FROM THE BOTTOM SHELF
• CHECKBOOK II (to' CuM". or o'skl ..

It ..11
• ''''ORunOH SYSTEM eto, C..,. or

Disk ... 124.50
• SYSTEM DOCTOR ja compl... dlagnO$l, 01

your TRS·SO checkl memory. ""deo. cessan•.
d's.... ROM and all ot~ partl 01 your Iysl~l -
10f Cassetta or Disk . . 121.50

• CHECKBOOK REGllTER ACCOUNT·
ING SYSTEM (r&Qu.r" 2 dllk drtvasl .......10

• LIBRARY tOO - 100 aslablilh~ buslnn•.
game and educ:allonil programs plUI "'EE Tiny
P,101 all lor ........50

• BASIC TOOL KIT· 1,11. III"a"atMes. GOTO's
Ind GOSUS·I In your pr-ogram _.. Itl...

• SOUNDWARE - Ads sound 10 your TRS-lIO
JUSI plus II .n ...121.15. Sample progrems
.ncluded

• TING TONG - Can be used w.lh Soundware
10' a Sound ".rs,on 01 pong ... ".IS.

• VIC-The C... Y..uellnslruetionlll SI9 9S
Compu.... Prog,....
The l .... II 16K Cassetle IS O!tS,gned 10 leach
beg,nners lI'te Bas,cs 01 MachIne language Ind
Assembly U,nguage ProgrammIng See e"ery
Mach,ne langua98 InSlrucllOf'! O,splay on
your VIdeo
VIC Incluaes I Step 8y Slep 55 page manual

VISTA Yla DISK DAIYE
ttO K OF STORAGE

Sots
Add m.tS lOr Cab4e

IFr.. WIth PurchaH 01 Two Dis... Ori"es)
- 10 0.'1' Mon~ Back Guatan,.. -

FROM HOWE SOFTWARE
MON-3 - ....Chln-. lenguage PtOQremming lor

Bag,nn.rs IION-J II a Comptat.
Syslem Monilor w,'" UN.,
Manual .....

MON.... - Cts'" V.rSIOf'! ot Ma.J ......._

lEYlEl III BASIC ___ ...... fROM
IIICROSOn • Now ca..n.ow,.., cen .od
0'1'" Comm.ndSlottlairTRS·lIO"",thout owntng
a oi.... Ori".

• ."AND NEW Ollvt:TTI ""NTUI ...DeII
BuSt....... l"'er Qualify £""inl. IwlomattC line
Justilic.llon (on r~t). Ouk:k Printing. c.n
be uNCI as • M~ory Typawri..... ptugs righl
,nlO your TRS-IO witl'lOul any modification or
IOtlwara

THE ELECTJlltC "HelL

~ ... """
DIoIl ... S1l0.00

• HORH SELECTOR II by ot Hal Oa"ll .
I5O-.T'" TRS·IO ....t'IiOn upOate<l tor I". TAS-IO
Ind oriV'nalty r....,.,., ,n Sysr.ms .nd........

24 [jjj
HOUR ORDER LINE •

(814) 425-1535

80 Microcomputing, June 1980 • 151



•••
COORDINATED BUSINESS SYSTEMS

• EACH MODULE CAN BE OPERATED INDIVIDUALLY OR AS A COORDINATED SYSTEM.
• TURN·KEY ERROR CATCHING OPERATION FOR BEGINNERS
• FREE 3O-DAY TELEPHONE CONSULTATION WITH SOSG
• EACH MODULE CAN BE FORMATTED TO SPAN DATA ON UPTO" DISK DRIVES.
• COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL
• MINIMUM SYSTEM REOUIREMENTS - 2 DISK DRIVES FOR MODELl... '-OISK DRIVE FOR MODel II

ACCOUNTS PAYABLE
The accounts payabte system~ data concerning purch from
suPP".rs and produc.. C:~I In payment 01 outstandlng inwoic In
addition, it produceS cash manegement ,.porta. This system aids in tight
financial control oyer all cash disbursements 01 the business. Several
reports are ....ail.b.. and supply inlormation needed lor the anatysis of
payments, expenses, purchases and cash ~uirwnents.AIlAlPdata feeds
General Ledge, so Ihllt data is entered into the system ;uat once. These
programs were developed 5 y..rs -00 for the Wang mic~comput.,and
h..... been t..ted in many ."vironments sinca then. The pacltage has been
converted to tha TAS-eo- and is now I well documllnted. on-line. inter
active micro-computef .ystem with the C&palbiliti.. of lor Ixceeding many
la(get" .ystems.

ACCOUNTS RECEIVABLE
The objective 01 a computerized AIR sYltem is to prltpare accurate and
timete)' monthly .tatltnlnt. to credit CUltoml~. M."agement can gener
atl Informatton required to control the amount of credit extanded and the
cotleetlon of money owed in order to maximize profit~" credit .....
white minlmi:dng lau. from bMt debt•. The program. compo&lng this
tystem..,.. dl ••IOI'J.d 5 yNrlIgO.lSPKially for small busl~using
the Wang Mlcrocomputlf'. They h..,. bean tested in many environments
ainca IhIn. Each mocIu~ can be UMd stand alonl or can teed General
lqar for a fully Inr.gt1lted .ystem.

PAYROLL
Payrotl inwoicea many complex calculations and the prOduction of repor1l
and documents. "*"y of which are required by gO¥ltnment agencies. It is
an idM.1 candidate lot' the computei'". with this Payroll Iystem in-hou...
you can promptly and accuratlty pay your employ... and generate
accr~.documentllrtlPOrtl to maNgltment. employees. and appropriate
government agenc... concerning ..,.ning•. tnes. and oth. deduetton•.
The p,Kkage has bien converted 10 the mS-80'" and i. now I well
documented. on-line. interacti.,. micro-computer sy.tem with thec~
bilit.., Of (or exceeding) many larger .ystem•.

CAPABILITIES:
* performs aU r'lK8U«)' payrotl taka including:

• file maintenance. pay data entry and verification
• computatiOn of paly and deduction amounts
• printing of NPOrts and chKlls* can handle ....ried .nd hourty empfoyMl

* emp&oyees can rKei.,.:
• hourly Of IIIItV w.ge
• d1catton pay
• holiday pay
• piecewoR pay
• O¥ertime pay

(ContInued on ..... ,...)
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CAPABILITIES
• menu driven: eny to use; full screen prompting .nd cursor cont~
• InVOice oriented: everything rl¥Otvel around the mvotc:e: hand" new

invoice or credit memo or dIbft memo
• invoice informalion recorded: invoicl t. deaaiption. buyer. chec*

register •. in¥Oice dall. age date. amount of inwicl. discounl (in ").
freight. tax ($). lotIl payable

• tran..etlon print and file maintllnance procedures insura ecCUrKY
• nexibla check calCulation pf'OCedurl: allows check. 10 be calculated for a

HI of vendon - or - for specific vendo~
* program prints your ched;s: contiguous computer CheCk. with your

coml'Jany Ietterheld can be purchued from SBSG
* reports include (samp'" on back):

• open item listing/closed item listing - both detail and summary
• debit memo listingJer8CUt memo listing
• aging
• check register report (to gtve an audit trail of chick. printed)
• vender Iisling al"ld vendor ICttvlty (activity of the wnoM> year)

• fully linked 10 GENERAL lEDGER; each Invo~ can be diltributed to as
many al live (5) different GL accounts: ayaem automatically posta to cash
and A.IP accounts

CAPABILITIES
• menu dri¥lf'l: "'Y 10 use: full ac...... prompting and CUfWOr controt
• involCI oriented: invoie8 can be entlf'ed before rNCty tor biMing, wh....

~.cty fOf billing. aft., billing or after paid
• allows entry of new invok:e. creelit memo. c»bit memo. or ch../deMte

'nwlC<l
• allows lot' progreu payment
• transaction information includes:

• type of AIR tranMCIion
• cu.tomer P.O. ,
• description of P.O.
• billing date
• gener.l Iedv- .ccount number
• invoice amount
• Ihipplngltran.portaUon chargee
• tax charges
• paym....t
• progress payment information
• transaction print .-M1 fill maintenance procechK" i"-Ute lCCur.cy

* CUltomlf' .tatementa printtlCt; computlf' .tatements with your com~ny
letterhead can be purChaMd from seSG

* ~portl inClude: lllmp'" on bedc)
• listing of invoicea not yet billed
• open items (unpaid in¥Olc.)
• cloMd items (paid invok:ea)
.oglng

• tully Ilnkld to Gener* Ledger; wiU PG"t to l&PPIicable .ccounts: debib IVA.
credits eccount you IpeCify



(pA11lIOU CAPA..LmEI CONnNUEO)

• em~ an be paid using any combinalton of pay tyJ)es (e.cept. hourty
annat rece+we "'..-y &. ulary cannot r-eefve hourly)

• loPl'Cial non-t...~ 0( t.uble lump ..... m.can be paid ~IartyOf on. time
(bonua. ,.mburtem....ta. etc)

• health &. we«ara deduction. can be automatie-lly calculated for e.ch
em~oyt41

• Nmlngt-to-d.ta ara accumulated and added to perrf\llnent records; t....
• r. computed and deducted: US income tax. Social security tax...ate
Income tax. other deductions (regular or one filnl)

• paychecks ar. Pflnted; Computlf cl'lecks with your company letterhead
can be purchaMd 'rom SBSG

• calculatlont ar. -etumulated tor. empk,)yee~ histOtY. 1M1A. report. W-2
..-port. insurance ~rt. absent.. report

• tully linked to General L~.r.EKh .mployee·s paytoll Information can be
distributed 10 _ rf\IIny a. (12)twatve different GL accounts: systam
automatically po.ts 10 cash account.

GENERAL LEDGER
The Genaral Ledger accounting .ystam conlOlldatet f'intncial data from
other accounting subsystems (AIR, AlP, Peyroll, dlt1lCt poating) in an
accurate and timely !ft.nn.,. Major ~port. Incklde the Inc:onM Stat.,.."
and Balanca ShNt and a -apec:i"-~ deeigned by man.....," The
beauty of Ihls Glf*'aJ Ledg., -vstem II that it is complettlty UMf'formattltCj.
You ·cullomlfe-lhe account numbe.... desclipCionI. and report tormatato
lUit )'OUt plI1lcular busln... r~uirementa. TlMM programl WIf1I de>
velop.ed 5 yMni~ for lhe Wang micro-computlf Md have bMn t.IItd;n
many environments since then. The pec:kaga ha been~ to the
TRS-eer" and IS now a well documented. on-lIne. In.,act'" IYItcrQ
computat .ystam with the capablliti.. ot (or ••CMding) many 'arg.,
syatemt.

-----------------4CAPABILITIES
INVENTORYICONTROL INVOICING

CLIENT BILLING, STOCK CONTROL. DENTAL BILLING. COMMODITIES
Medicare/Medicaid billing al.o aYai"~a

WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND
WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPUTRONICS
MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE 00
CHARGE A S3 PENALTV TO COVER POSTAGE AND HANDLING.

• OVER 1()(X) ITEMS ON MODEL I
• OVER 3000 ITEMS ON MODEL II
• LOW STOCK ALAR'"
• INVOICING DEDUCTS FROM INVENTORY
• COMPLETE INVENTORY REPORTS
• REORDER POINT REPORT
• OUICK ITEM ACCESS

• mo~ than 200 chart of accounta can be hancMed
* .ccount number structure is u.... defined and contrcM~

• mo~ than 1.750 tran.actions may be ant.,ed ... ia:
• direct posting; dona by hand; ....Iidated against t.... account fila
betore acceptance
• uternal posting; generated by AlA. AlP. Payroll or all)' other lIMt
source

• data il maintained and reponed by:
• monlh
• quanar
• year
• pfW'tioua three qu.rters

• rapon. (sampl.. on back) include:
• trial balances
• income Iialemeni
• bal.nce IheeI
• special accounts r~s and more .

• UHr formatl report. with the following designed It you wish:
.tltl..
• heading.
• account numbers
• delc:liptions
• .ubtotals
• total.
• Ikip lines
• skip pages

• up to eight Ia¥eIs of totall • fully lIMt designated
• menu dtiYM; ...y to u..; lull .creen prompting and eu~cont~

$125 Per Module
$495 Complete System
$225 Per Module
$995 Complete System

MODEL I

MODEL II

•••••..••••••••••••••.••..............................................................••••••••••••••••••••••••••••

.... HOUR
24 ORDER

LINE
(914) 425-1535

MODEL I $125 PER MODULE __

$496 COMPLETE SYSTEM __

MODEL II $225 PER MODULE __

1895 COMPLETE SYSTEM __

CAEDIT CARD NUMBER EXP. OATo" _

S'GNATURE _

NAME _

ADDRESS STATE -Zz,P' _

••• "00 I6fl'E"'A IC"'''''''O'''. MUICOI • AOO Sl2NEAR AlA MAll· OUTSI[)E Of us .... C.....ADA • MUICO •••
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HARDWARE

Fit an external fuse to your power supply.

Fuse Fix

William P. Winter Jr.
O'Higgins 3168
1429 Buenos Aires
Argentina

HeyIng Just purchased a lRS
IlO keyboar~PU, adding a

TV monitor and cassette record
er, I had the system up and run
ning, when- poof! -8 fuse t»ew.

0It1~"Al... ~ IOUtO

C§J...~,...
"'..

LINt: CCMlO

Fig. 1. Original PC Board.

Off wenllhe TR&llO.
To get to the fuse I cui open

the plaBtlc power Bupply case

(badly designed by Radio Shack).
The fuse, soldered to the printed
circuit board, has pigtails. I
sotdered _ds to a similar fuse

and then turned on the TRS-aO
again. (Radio Shack had Incor

rectly Installed fast bk>w fuses,
Instead of the requIred slow
blow, In a Il"oduclloo run.)

Everything worked tine for a
half hour or so and then off it
went.

During the next few days the
story repeated itself, and each
time the fuse went, so dkj what

ever program I was working on.

Qlange Your FUM

I knew the fuse was there to

protect the expensive chips and
that the TRS-80 designers proD-

ably wanted 10 keep InexperI

enced users from Installing too
heavy a fuse. Howeyer, It was

also impractk:al to send the unit
to a service center every half

hour from Argentina.

If you haYe similar trouble you

can remedy the situation by fol
lowing these steps:

1. Remove the fuse and sol
der a Jumper wire In Its place.

2. Remoye the line cord ~ad

from the printed circuit board
and insert an in-Hne luse hokier

MC!01'I[O ~c _1ttI

G: ",,-.,..
C~· t-5Cl ~

LUI( CllltO

Fig. 2. ModlflBd PC BOIJrd.

tn series with the line cord lead
just removed. Cut one lead 01

the fuse holder long enough to
pass through the opening at the.
base 01 the supply and solder
this lead to the hole preYlously

occupied by the line cord lead.

You can now solder the other
fuse holder lead to the tine cord,

or do 88 , did and solder the line

cord directly to the contact In

sIde the luse holder. This re
quires more work but makes for
a much neatBf job.

3. Replace the luse with a

slow blow luse 01 the same cur

rent rating.

4. You can now glue the case
back together. Use the special

~astlc cement available at toy

and hobby shops.

Since performing this minor
surgery. I haven't blown a single
fuse.•

.........................
.........-..

M,c.oPH"a. SYSTEM.
Announc..

WORDSCRIIIE 'M TRS-80',
lU· trlftSfo.-. )'DIll'" -.1 I 01'" l'tI*1 II
TlS-1O Into I fIlgfl ..,.l1t, lIOrd pl'"OCns1r1g S~bII.

..,.... _. f"tII"," Incl.. : full sc"""
Httl", ....,In JltlltlfluttOfi. 1111I 111111'"tlon,
11...1nlOfi. bloe. -0..... bloc. CDfll, fll1d,
thl•• IIId -.lC1'I -.el'l -ore.

,,*1 II $149.95
~. 1 dh~. 64. _.

Itocttl I dh.....nlOfi .... . .. 1 ".95rwq. 1 dIs •• __.

lllIc_tltlOfi OfIl1 1 9.95
(UII • 1PJ11IM to lltal'" pvl'"'ClwSI)

STOCk MK£T DATA TAJIlS fol'" T1lS-1O Ibkl I It
Llcl'l UPI unltta tOflUt"S __tl'ls diu fol'"
• ITS( Of' "[I stoel of )"llU1'" dICIle-. o.h
11lC11Idn ..11, I'It"" 1000, C1OSl, lAd "1_
tnf_ttOl'l. Un .. O"Ild bl 1111 l ....l II "stc
PI"09I'"••1ttl s1..11 I"""t stat_ts. ...,,10...1.

,fOl'" Jill. 1919 to ,...Slftt. "1,," speclf,_t11
IIId Sloel_.

__tIls .~ 1 5.95
tlWl ..tt '" P1"09"M l4t. 95

(plots I'It,... low. closl 1M 1 -a'I'l", I ....S.)

'UCrvPhlll Sysu.
1122'3 E. 45 St. So. 1]14 ,..,123

1111 ... Qt. 14145
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DISASSEMBLED HANDBOOK
FOR TRS-MJ

VOLUME I-JlO. POSTPAID
UsinI !tOM c.as in.-nbly ........pr~
Sdr.....anmed kaminlcourw-IO Cbapms
All BASIC ROM CIDs-ROM InciIIary functions
ClNT, CSNC" COlt Irilhl1Jia11011ttc. Ocmo PIJTU

VOLUME 1-115. POSTPAID
Ad....nt'Cd DlaJlbIy~ c:oww-I]~as
SlorirII widco In MEM (or li.ter lilt" real
Sptil-KT'lello riIb with Jl:J"Ol.Vsccn/rccal
DecodinI lUI.. "~~ nurJlba'1

COMMENTS
COMPUTER INfORMATION EXCHANGE--d\ip 100
Vol. 2
Gelqr ......-Vol. I J(IOd intro. 10 ROM CALls
SOFfSlDE-';u rq)rinl xm copies of Vol. I
....... MoIliff-1 apa:iIIy rur:-mcnd Ihi! book
s-«) BULlETIN-A m_ for rt8)' 10~f
o-tet a..m-_0Il inf~M_ ~
1Nn::!tFACE__ )'OII I yew', _y. lut&. $l1Ilty
.Joni KosIosti-_ tok1 O¥'II" 500 rn: :to ck)'5
mE AI.TERNAn:: SOURCE-std. lUI f« taina ROM
MikI" MicrOCltJmClllliQl-ship us I canoo ASAP
Q{ICA11l.UG-5b~ us IIIOdlcr e:.toa'Iia ..... Mail
Bill Mc:ulllhtin-d!ip InOlber 300 air freithl

RlCHCRAFT ENGINEERING L TO. ... 271
Drtz..., IOU, WfIIrnmIIIlmhutrllll Pori<
OtiJIdtJUfIUI., N~w YOI'k 14722
piton< (7/6) 7B-1U4 I .. COD ord<n

a1@@®rnITL~

~@@n\!7ff1wTI@
n.._ ""_-._.n......._-...._.-_ --------_ ...-. ___._ ---. r ....--_ _.......... _.._---_ ...

....- ...- -.-'""'_ ""_,...,It _ ...........-- _-_ __ --_ _ -._ - II._ ~_-.,..i..4."""'- _ .._ ...._ .-.....n.__ ___..__••~ _ .... 4_ ~._

•__ ..---,.-1..-.'... _ -...........-.,.. _----~,..-_ .0._ .. ,... _._ __........ .........0o............-fס1-.. _ .. _ .. _._I1 '_._
......_-,.-.----_..- ......._--...--lIl!- ..._--....-~-_._ .._.........._.._-.....-_......-0-..-_-.........n _.,__....00----..
~.?l:1:~~ns(0W

La Grangeville, New York 12540



S1'ts
SIt ts
Sl, t5
SI. IS

.lI "

.lI "... "... "

...........................
......
$l,flw"
F.. 1111I.....
... &1._•.,....",l,._
VIlfM (lI.u

Hayd.n
The champ (')1 champ. I Surp.....
Mlcroch•••••nd .yen Slrgon It 01·
lers eompl'll moye., 7 level. 01 play,
activity Indlcalor, a .pecial '1'I1nl"
mocIe, plu. more I The but chess pro-

~mN~~2 TRs-aD $21.95
Ctit No. 2013 Apple II I2I.M

SARGON II

"., b, tll"k. MII1I,elll'lI, YI... or ( 0.0.
Chlgs card trd"'lltUt Illcilldl .."'111eI
1111•. I'I'1Ilt1l1 Iff u. 1I11N. lilly. Ord.,. lIy
pllolI,. MIl " II .. ItlIlt ,I•• MIIIIIMUM
OftOE'1 SII.OO ""... ilIdtIlI. plMlM III.. tlIr

=.~n:..:~-:c:.It::."::: :::;.
I'I/IIC' UU' All. n .... Irat 1 11I1 , 35c
.....ItI'11i .. ",MIII. fir ...." ... S3 DI
lint :rill .• 751'" Iddt' Ill. FORElGIII: ..•
IKl: S3.OCllinl I In , lie UdI ..1ft' II
All: 511.01 Irat IIbl .15 00 1Idl .... '1.
COO.: MIl 51 n 1d4I, lei"'''' ..
typIpapllkM tIrOIl IfIbtId III
prier .. " •...., Ito ..,.
111II11......*tIII EaClfltlea ,.,..
.....tlIM U.

""nil
nil
nl3

""""""""
NOTE: Not 'or u.e with

ATAIII Progroll'llllOble
Computen

.....
13'6.00
111.15
I 3I.i5
I 10.00
I t.50
• 33.00

P,lc.
11"5.00

10 80al$5I.i5

ATARI@
Home

Video System

W.~hl
151bl.
1001.

SItIllIIul
Yld. DIy....".......""".,...-
"""'1......1"'........

The nation's best seiling home video entertainment
center Is here! Currentlv supports a library of twenty
video game cartridges with over 1300 variations and
oplions. Comes with interchangeable Joystick and

paddle controllers, special circuits to protect home
TV, realistic sound effects and produces crisp. bright

colors on your TV screen. Also Includes ATARl's
"Combat" game with 108 variations and options.

CAl 11I0 O£SCRIl'TlOtri WI I'lICl
nn AlARI Yld. ,",pill., Spit.. I Ill. sn'.n
%fill 0riwI., C.,...,·M 1_. 5 , •.ts
n07 ",ddlt COIllf"'''''' 1 ". 5 11.ts
UOI J<ty.tic. C.llll••I'I1I" 1 ". 5 , •. 15\

ATAAI Go",e Cartridge.
DESClIll'TlOtri WI I'AICE
StJIIIIIp Itt 515.'5
11K••, Itt 515.ts
Sox. Wtr Itt 51S.ts
brr... 15 Il S15.ts
~ IbelllM Itt S15.ts

lIN sn.1S
Sil sn.t5
lIN snlS
Itt snt5
ler Sl,ts
In SIlts
1.1 5111S
1.1 SillS
1.1 SillS

Page .Iler page 01 exciting prOdUCII.
ComDulerlz«J toy. and oamel, par·
IOnel compute,., diS« drtve., Irt
t.graled circuit., semi conductors.
Add n.w dlmenskln to your APIll.,
Atarl, TRS-8O, .tc witl'l our .pecialapo
p1IC11llon boerd. and compreher1.lnl
software library Hundred. 01 pro
ducls avaIlable allerrllic HobOywoIld
prices. Clrc.. our reader Hrvtee

Po'w.r SUppty and CablrMt. F.c· number or wrll./phone lor your ""
lory te'leel L1le Elcpectancl iIlU.lratld lIyer IOday.
20.000 hours. ay.rage mldlam. ".;::;:.:;:.::~:::::.::::::r,;.~...--
;l';~:~:::.' on • "00''''''''· HOW TO ORDER

acees. 311mftl flSler I n Redto
Shack drly••• 40 lracks Inslead 01
35. Ellilling 3!l lIack aOllwlre
compl.I.ly compatable

W.lght
.Ib•.............,.......

TRS-80 Low.r Cos.
Modification Kit
Modilies YOUt mach,", to display
tlClh upper and Iowlf case Instan. In
minut'I' ROQutr.. drill. .<Mdeuntil
Iron ollnd .cre""'~f1YIf Will'l cemp ele

c:t~~~rc:s:o $19.00
TRS..., IS • f~llt.'erJ tr.o.m.,A

01 m. T.fK1y Comp.ny

CAT 11I0m.
"n
"TO

""""""""""....
"',
""""""nit

ADVENTURE
Explore an almot' .ndl... mal. 01
treasur.. and plll.II.. Chall.nging
and lunl
TR5-80 LlIL2 16k
Cat No. 1123 '14.'5

Similar to bl"eakOlJI. A real lime gamtl,
..ith ot;lliOot 01 .peed ball... angl.,
.tc.
TRS«) L1/L2 18k
Ctil No. t342 11 ....5

BARRICADE

.....
1115.00
$155.00
, 15.00
,,~.oo

$112.25
$33UlS

MICRO SQUARED M2-250
DOUBLE SIDED DISK DRIVES
Two "doublll .kMd" drtve. yleki
358k 8yte. 0fI TAS-eO, 875k 8yte.
0fI SoIOO Iyslem. Fill tr.n.l.r
rail 01 250k Byl••/sec. No
modUleallon 01 hardware or soli·
Wife nec••sary. Compl." with

~~NO. ~~~~~f:k Orl,es
'2321 ISSO-18 Hard sector O4.k.II.1

MATCHLESS MS-80
TRS-80 MINI DISK DRIVE
Plug. Into lhe e.pan.ton Int.r·
lac•. Complele lactory le.'1d
drlY' includes Inllallallon In·
.Iructlon. and sollware tilling to
Cal No. De.crlptlon
1375 M5-1O O4.k Drl,.
ZM4 2 Drlv. CaRM
t316 4 Drlv. CaRM
tU' Ace.llino SoftWII', tlach :M-4O
1415 D MS-IO "'1 51 ".n"al
""7 Verbellm DI.k.n.., (box 0110)

Wl.3Ib•.
WI. "Ibl.

'33.00

"9.i5

.33.00

1'9.85

PRICE

You Will be ch.llenged .nd irltllgued
by Il'Ii. gam. UN' .H 'lI'legie. 01
1"- game. Includ1ncl e runnlncl game,
I'll! .nd 'un, blOCkTng .nd be., ott
games you nandl.lhe dice I Choose
ottense 0' d.fense. Compute'
~:~h~'j~bV:fYevery gam•.

C.t to. 2"11

Backgammon
Choll.n~r $109.95

One 01 the moll advanced Slar T,ek
gimes eyel Locale Ihe-!l Clast M
Plan.ls, billie Klingons. but watch
01,11 101 black noles .nd pulsars. This
.,.r.ton I. 3 dImensIonal. nol Iial like
ot"-, Yersklns Watch lhe Enterprl ••
phMe'. hll and e.plode II'Ie Kling.
ons! Exten.lye use 01 graphic.
thloughoul At the 'nd. retum 10 Stat
Fleel commend, where the data In the
ships computet" .valuales and rales
~' performance Takn .OOUI 2

e.t ~:~~~YT~~weIl,"IKS1US

STAR TREK III

5-100 CIIrd 10 plug Into '1l1... l\JIl
5-100 m.ntram•. Operll UP the
.,asl wor1Cl 01 Sol00 Bu. product.
to TRS-IO owners. Wt. 3 Ib

Mini .lle, mlm prl~, bul maxi·
p.rlormanee. A....ll.bl...111'1
adaptor cirCUitry and lour .101
stl'ek!ec:l f'f'I01l'1efboard 101' lIiTlICI
5·100 1,1". 01' with ~tOl' on
Cat No. OeSCrtpllOll
ttoS Kit .Imolhe~rd, _ 5-100 Conn.
tJOl AIT, MOlhefbcwd," 5·100 Conn.
lto7 &11.,'''9' InlO 5-too _Inll.me
1101 A' ,p1Ugl kilo 5·100 mllnhlm.

TAS-80 To 5-100 BUS ADAPTOR-MINI 8100

Ch.ss
Chol"ng.r "'"

Ch.ss
"VOICE" Choll.ng.r

It you're 1"10 ch... you '11'111 to....
Chess Ch.lI.ng.1I 7 I....... of pl'y,
"Mat. In TwO" .nd "CheSI by M.II "
UI(. 10 N YOUI OpPOnent call out
th. rna ' T~ "\10k," eM"
Challeflg.r.•.000 BIll 01 R.ad Only
Memory. and ~r ',000 bitl 01 Ran·
dom Aceeu Memcwy. can be "'I«:l by
lhe bltnd al Ihtl gam. '11'11' audlbty <:Jill
..,.,., tT'IO'I'., caolu,., And "0611
boiIld POSItion
Clit No. 23" CMu CIuI!enQer "r
Gat No. 23M ChI•• Voice Ch.lIeng..

2332

NOVATION "CAT"
ACOUSTIC MODEM
The FIRST compact modem desioned lor Ihe
small compuler UH' Transmlls data over Sian·
da,d 'elephone linea Exchange d"a or pro·
grama with 011'I.' Iystems 0.11 lranllll rate up to
30 char/sec Complete and re.dy to u.. ROQuires
110 'lAC. eo Hz
Ctil No. 1'10 W.lvtrt 31bl. Pric.: 11Ii.00

2130
2331

VERBATIM 5~" DISKETTES
10 per box

CAT NO. TYPE DESCRIPTtON

11"7 S25-01.oft HelOt. TRs-fO.
Etc.

5zs.tO 10 hole, hard,
AppAt, Norlh .tar

Szs.tI ti hole, h.rd,
m!ct09oh 133.00

577·CIt 1011 ••ctor certlllid .....15
577-10 10 hoi., hard,

c.rtllled
577·11 " ~•• ha'd.

c.rtllled

"'.

TRS-80 I APPlE/EXIDY
16K Mamory $88 00
Add-On Kit •
Eyerythlng naoded 10 UPQra<le you'
TRS.ao. Apple or Eddyl An addilional
16K Includ.s Ulullralld inllrucllonl,

~~~~~:f~;~~:id~~~':1
CAT NO. DE5CRIPTtON
1156 U5-1O K.y~rd Unll
t156-A TR$-IO Exp.lnl.rl.e.

lPriof 10 41tlTl)
1156-8 1R5-1O Exp.lnt.rf.e.

Ie"" .,t"9)
1156-C tOt APPLE II
1156-D lOt EXIDY

America's Largest Mail-Order Computer Store

HOBBYWORLD~~n
ELECTRONICS, INC.
Call Toll-Free: USA (800) 423-5387
In Calif: (800) 382-3651
Local & Outside USA: .\..
(213) 886-9200

19511 Business Center Drive Dept. V6 Northridge, Ca. 91324
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5%" Drives - 8" Drives - Single and Double Density 
and Hard Disk Systems with up to 40 megabytes!

pAPER TIGER

NEe SPINWRITER™

The Fantastic Letter-Quality
Printer at 55 cps

- CALL FOR PRICES -

Bl-directional 150 cps iogk: seeking, adjUSI
able tractor Ava lable with lower case com
pressed print. forms length control or venical
fOrms control oplion. Centrontcs style paralel
;ntedace also available

T.!. 810 with senal/parallel interface

List 1940 OUR PRICE $1735
T.I 810 printer outperforms Line Prlnler III.

Printers for TAS-80 reQuire LevtM II machines
Printer cables ex tra. Call for price and order
number.

• Same as Line Prinler I
t Same as Line Printer II

Paper Tiger. List $995 ONLY $895
w/graphlcs options, Incl. buller, s1194 5989

IP-225 w/121 O. 1250 oPlions. List 5984 834
IP 225 w!tractor. 1210·,2K buffer,&

graphics options. List $1098 899
TRS-80 cable . 45
·1210 option is expanded/compressed print.

.'

ANADEX
8O-COL. DOT MATRIX PRINTER

Complele upper and lower case ASCII chdr.
set, bi-directional al 84 hnes/mln. Features
AS232 20/60 mil curr nl loop and Cenuonix
parallel lOterlace Ideal IOf use Wl1h TAS 80
Sorcerer, Cromemco, and North"Slar svslems

OUR PRICE ONLY $749
{shiPPing $101

CENTRONICS
PRINTERS

-- -- -. ,

CP/M OPERATING SYSTEM
for Mod. I List $145 $129
for Mod. II List $170 $149
Com~ete line of CP/M Soflware avaIlable

at d.scount pnoes

737 parallel, friction, traC1or, Ust $995 ... $849
779-1 (TRS.aOLlOePrtr 11,LIstS1245 94g"
779·2 with tractor, List $1350 . . 1049"
702-2 120 cps, bi-directional,

tractor, VFU 1995
703·2185 cps, bi-directional.

lractor, VFU . . . . . . . . . . . 2395
(shipped freIght collect)

NEW 730
wflrlctlon
and tractor

Vista, Percom, Lobo,
and others

Fully compatible with
expansion interface

and TRSDOS Software

Some as Low as

$359

Power Supply & electronics. assembled &
tested. You make onIv 8 simple solenoid
installation lor have the factory do it).
Manufactured bV Escon.

Parallel verSion, List $575 . ONLY $514

TRSSO cable (specify MOD I or MOD III $25

TRS-80
Disk Drive

SAVE
OVER $100

CONVERT YOUR EXISTING
SELECTRIC TYPEWRITER

TO A PRINTER •..

CORVUS 10 megabyte hard
disk for Mod. I or II

ONLY$4795

.. . We have them ALL
All the Disks and Printers
that interface to the TRS-80

SHIPPING AND INSURANCE Add $5 lor Selectnc Converter $6 for dIsk dm'es, $10 for MegaOOx CenrfonJcs pnnlefs srI/peed Irelglll
collect Contact us lor stlJppmg rnlormatlon on other pnnrers
All prices suO/ect to cnange and aff offers sub/ecl to WIthdrawal WIthout notICe PrICes In thIS ad are lor prepaid orders Sirgntly hrgner prICes prevarl lor
orner-than-prepaKi orders. Ie. C.O 0 cred,t card etc



TRENDCOM
PRINTER

• 40 characters per
second. 4-7/16 If'ICh
wide thennal peper •
Gnophocs lTRENDCOM
1(X)t 480 sevendot
pmt POStlOnS per line.
TRENOCOM 100,Ptrt
No. mC0100S495.95
TRENOCOM2(X),Pert
No.TRCD2DD.$37595
Intertace forTRS-BO,
Part No. T80A$45 95
For Apple II. Part No
TRCAII, $75.95 For
PET. NO TRCP2,
$7995 For5coccerer.
TFlCSR1 $45.95

Holds two 5-1/4 Inch
drskettes and ...... fit
any standard t1ree I'YIQ
twlder $9 95/10P8ck.

DIGITAL
CASSETTE

SOUNQ\o\IARElSa~system ItlflC1Jdes
a speal(er/BlTC)ifier Lnt ....rth volume control
e8f'Phone lOCk. and CCW'I"leCtor'S It boasts
&lee Ieflt tole Cf,Jaky yet IS smaland ce.nvenent
to use Add bettenes plug It .... and p&ay One
yef!/l(' warranty SOUNDWARE package (....
cIudes INTRO to 50UNOWAR£ ~~msl
PET (8KJ, Part No. 2(XX)3, $29.95 TRS-OO
Level II (16K), Pa~ No. 2CXD2, 529.95
Compucolor It (8KI. Part No. 20lXJ1, $39.95
INTRa to SOUNDWARE programs only PET
andTRS-80. Part No 2OCI05.$14.95 Cornpu
color II Pen No 2CXD6. $19.95

SOUND EFFECTS AND MUSIC
FOR YOUR COMPUTER

SARGON: A Computer
Chess Program

Features the complete progt"8m that 'NOI1 the
1978 WeSt CoaSt Computer Fatre Tourna
ment Part No 00603 - TRS-80 Level II,
PertNa. 00604-AppleII (24KJ $19.95

fLOPPY DISI(
STORAGE BINDER

5 min. eech SIde 80.
of 10 $9.95. Part No
C·5.

LEEDEX
MONITOR

NOW!
A FULL SUPPORT SYSTEM

FOR TRS-80

TAKE ADVANTAGE OF
GPA-EXPANSION CARDS

FOR THE GPA80
Memory cards: Now With Fortran compilers
a\l8!lable for you' TFlS-80, addltlooal e.penslOn
memory IS a must! Card WIth sockets only, Part
No GPA801.$119.95 CardWlth16Kof4116
DynamIC Flam Pa~ No. GPAOO2 $224£15
Card W1th32K 014116 Oynamc Ram. Part No
GPA8J3, $329.95. All cards come ~pped

WIth sockets to accomodate 32K 01 Ram
EPROM firmware caret. Put those value'*:
subroutJnes ... hrmwan!. Don't waste tme
Ioadfla and l.I"lIoadina tapes and disks Ftr2708
or27i6 EPROMS,~artNo.GPAEOi,$79.95
Serial 110 CIIrd. Here's whet you've been
askJng for. a lvI senel temWlaI Interface, With
R5-232C cr20 rnA Current loop Input!outpUt
capabilities. Part No GPA807, $79.95
ParaUel 110 Card. Control funcLioos In the
outSide woOd, monitor and store real bme
events. Two parallel outPUt po~s. Dip SWItcheS
select ports 10-2541 Part No. GPASOO.
$7995

• 32K of RAM • EPFIOM flmlwere • D,sk
control • Data acQLa5 LIon • Paralel I/O •
Senel I/O • Plug Ilto GPA's Mot.herboard
GPA's aualrty deSIgn tndudes • 644 PlI'I edge
comector'S. +5V -5V, +12V -12V elCtem81
power supply reQUIred • Active temW\8L1on
The Motherboard. Pan. No. GPAOO, IS otWy
5149.95

AN 5-100 bus Adapter-Motherboard for the
TRS-OO KIt, Part No. HUH81 DLXK,S295.95
Assembeled. PBl'tNo. HUH81 0lXA.S375.95

80. of 10, 5' $29 95,
8" 539.95.
PlastIC bo., holds 10
diskettes, 5" - $4 50,
8"·56.50.

SYSTEM
EXPANSION

from
LNW Research

• Sene! RS232C/20
rnA I/O • Floppy con
~ • 32K bytes
rnerTO)I. P8I'8Ie1 pnnt
er port.. Duel cassette
port • Real-tlme clock
• Screen pnnter bus •
Onboard poy.rer supply
• Software compatlble
• Solder mask. sdk
screen. PC board and
user manual, Part No
LNWOO. 56995

LIGHT-PEN
ForYourTRS-80

Y~TRS.aOllght-Pen

tsacareh.ty e iQliee ed
If'IStIU'T'lentand WIth the
pnJ(lf!I"' care wiI grIe
SBtlsfactor)t use and
many years of serw:e.
Part No, TRSeOLP
$24.95

Includes: 2 game ped- 16K RAMS
dies. interface. soft- For the Apple, 12" Bleck and WhIte·
were. speaker, power TRS-BO or Pet 58 12 MHz BandWIdth
supply, full documen- each Part No. 41161 • Handsome PlastIC Three-ring binder
tattal mcludlng: sch&-I;;2,;,',;,'7;.. ...I.Case__".s.'.3.9•.00

oI
comes WIth ten trans-

matlcs... theory of parent plastx: sleeves

operatIon, and user 5-100 INTERFACE which acconvnodate 1-------o0oi.
gUIde. pkJs 2 games on e.ther twenty hve-n:h
cassette (Pong and or ten. elt~nch
StarshlP war) 579.95 floppy disks. r &
Complete Part No 10t-dders$14.95 Part
7922C No. 88Xl: E.x:U'8 haders

DIGICOM DATA 95C each. Part. No. 8DD

PRODUCTS INC.
Series 312

Acoustic Coupler

GAME PADDLES
& SOUND

THE TELESIS
VAR-80

INTERFACE
UNIT

For the~ w.th
Level II BasIC • Provdes
Boutputs. P!"OYdes 8
InputS • 2 it. 01 ....eer·
W'lCCtlI~W/cal
nectar • 5 directly
mto TRS-BO • Power
supply proVided • As
sembled and tested.
Part No VARBO,lntn>
ductor')' pnce$l 09.95.

ELECTRONIC SYSTEMS Dept. 80--

(1&.I-..z:R _...._~,...
~.oo_... .-....
~.·Ol&~

~~

TRS·80
SERIAL I/O
• Can Input InLO basIC
• Can use lUST and
lPRtNT to output, or
output contlnuou&ly •
RS·232 compatible.
Can be used with or
wlthoot the l!llpanSlon
bus. On board sWItch
selectable baud rates
of 110, , 50,300.600.
1200. 2400, panty or
no panty odd or even.
S to 8 data blu, and 1
or 2 stop bots 0 T R
line. ReqUires +S
-12 vae • BoBl"d onlv
$19.95 Part No 8010
¥WIth partS SS9 95 p~
No. B01QA assembled
S7995 Part No 8010
C No connectors pro-
"'ded. see below

300 BAUD Oronate.
Part No AC~122.
$2'9.95 300 8AUD
Answer. Part No
AC3122. $219.95-------i 3OOBAUD_/D,·....-PlnNo.AC3123.
$229.95.



Ever hid your CIIr .toten?
The 11111' ...ctlon II one 01 dlsbellel ...
... you know It WI. right there!

What you want is a modern combination lock on your ignition.
The Steal Stopper. II's easy to install and atmost impossible to
defeat. Vou can by·pass it. il yoo want. lor partling altendants or a
car wash. Other than that, you set up a secret lour digit code and
only you will then be able to slafl the car even il you have the
keys in
the iqnition

ThiS protection retails lor S50 ... but we have a special tor you at
$39.95, Don'I procrastinate. Order' POO4.

Note: This product w(H'\(s best on Detroit cars. Mazda RX7
owners musl order additional module.' POO6, which costs sa. The
Steal Stopper can be modilied lor Mercedes, Porsche, Ferrari. or
other high perlormance European cars by returning unit to
manufacturer With S,J, They promise quick modilrcatlon and return.

This gadOet Ills Into most dashboards no strain .van in a liny sports Clr like the ""azda RX·7. . and
once you have it. every trip is like llying a 747. The darned thing lells you the time, how lasl you"re going. how
la' you've been on Ihls trip or since the lasl reganing. how many miles per gallon you're getting. either althe
Inslant or the Iverage 00 the hlp .. or Oll1on$ per hour althe moment Of lor the triP .. temperature outside
... insloe (or coolanllemperalure, il yOU preferl .. on, it has an elapsed time lor the trip, a stop walch, lap
time, an alarm ... how much furl her lor your trip. how many gallons more the trip witllake, how much longer
lor the trip at your present average speed. . yes, It gives you your average speed lor the !lip. You preler it in
metric, no strain .. , liters remaining, elC, Did we mention that il also has cruise conlrol either at a speed set
on the control board or at whatever speed you are traveling? The Compucruise will keep you busy and enter·
lalned during any trip. ,telling you more than you will ever want to know,

The Compucruise is not dillicult to install .. though it does connect 10 everything elcept the cigarette
lighter, Until you've Iried computerized travel. you haven't lound out how much lun driving can be. II will work
on any car not having hUll inJection. , . and there is a Iront·wheel drive accessory gadget availabtelor only
S4.4Q-lPOOl (I&gutarly 55.50).

The price lor the Compucrulse is regularly $199.95. and a bargain al that price. We'll sell you one 01 these
tanlastic gadgets lor Sl5995with cruise control \ModeI44·,POO2j,llnd $127.95withoutlModel 41-1POOJ).Send
money. ,and start having lun!

o
MAIL ORDER MICROS .... ,,.

D.pt. 880. PO Box 427. M.rtboro NH 03455
Phon.: (803) 824-3041 *

If you enjoy driving, You'" golng to get •
COMPUCRUISE. Once you 1ftwhat It can
do, you JUl' won't be ,bitt to live without It.

BRAND NEW' TRS-SO
and accessories at FANTASTIC SAVINGS

·NOT UPGRADED USED OR RECONDITIONED LEVEL I's WITH OLD KEYBOARDS
BUT BRAND SPANKING NEW TRS-80's IN FACTORY CARTONS WITH FULL FAC
TORY WARRANTY! COMPARE PRICES AND QUALITY AND ORDER FROM MOM's.

TERMS: Shipment normally within one week of receipt of your order (with cashier's
check, money order, or credit card) for microcomputer and three weeks for ac
cessories (checks take two weeks extra to clear bank). ADD $2.50 PER ITEM for
HANDLING. Everything will be sent to you with UPS freight charges COLLECT.

TR~,L.~I,G.~

KnighTs QuesURobot Chase 4K·
115100)3
Cave Elploring 16K·IISIOO10.
Doodles & Display 16K,IISIOO3O
Fun Packaoe I 16K,IISIOO41

TRS«l, LIIWl I, Finance
Status 01 Homes 4K·,ISIOO12.

TRS«l, Level II, HoOby
Model Rocketry Analyzer·
11510024,

INSTANT SOFTWARE
HALF PRICE SPECIAL
CLOSEOUT-ONLY 54

HONEYWELL
15 HOMyWNIt ASR·33 Communl,

calton. Con~.awith ny,
paper tape reader and punch.
Used, working when removed
lrom service. Shipped freight
collect or you pick up. weigl'll
300 tbs, $395. Order lP006.

ASK MOM
For ~taHa of Oc1obef 1980~n
lind EufOJMan Electronlca Tours.
s.. Jal'lUllty WaJM G_ edItori
-'a In Kllobllud Mlcrocotn9Utlng
and 73 "-V.nne, Info ItOO2 •.. No""....

CASIO'S NEW C-80
CALCULATOR
CHRONOGRAPH

has lightweight allractive ruggedly
buill black plastic waler,light case
and band, regula' digital watch lea·
tures 01 hours, minutes, seconds, AMI
PM and day on display PLUS two time
zones, calendar and a 4 lunction cal·
culator! You've seen it advertised in
the wall Street Journal lor $15 .
MOM's price is only $69.95. Hurry, OUI
supply is limited ... order IPC80
now.

LEVEL II 18K COMPLETE.. . 5720 #TRS.Q01S
18K EXPANSION UNIT. . 5400 #TRS.Q02S
32K EXPANSION UNIT. . 5525 #TRS·003
DISK DRIVES. . 5425 each (Specify which drive you want) #TRS-004
FRICTION MODEL PRINTER. $870 #TRS-005S
TRACTOR FED MODEL PRINTER. _.. _ 51350 #TRS-006
LINE PRINTER III (AND CABLE).. . _ .. 51550 #TRS.Q07
MOD II 84K. . . . . . . . . . . . . . . . . . . . . . _ . 53400 #TRS-008

'4 VOODOO CASTLE
S"'~( COU"T CR'STO FAD'" '>«
'1!N{)lS" Cl!MS( Oil r()fII(Y(Il 8(

OOO"~D_SEW"'''ETH( VOODOO

•••
Or<le< I$"'OOOT 10< H'S l .... II 161(.
OSAOOOS'O' 5ooc.... '611, 'SNIl'M-'
to<-'_~'I(_113'~"<~ on
enMl"

" ADVENTUREl.AND
YOU II \/\j,jIOUl 'H-'lOVC" -.N fN
CMiUlT(O lUOO (HCOUHTU",NG
WILD ...N'.....lS ..... 0 Iol ...GlCAl
et:1I'OGS W>Hl( VOU TIIV TO
II(COV(II losr rll(...SUilU
Orlle' os.o.ooH 10< HIS l_lt 'lif(.
oS"'OOIS I", SOf"..., '611, oS"'O(II-.
!O' "W. ~,I(_I'J'~..C~,...,
no"".

17 MYSTERV FUN HOUSE
rl ..OVOUI! W/l.V 'HflOUGH TH(
STf!AHG(S' ru.. HOUSE S(r()IlE
TH( W(lflO P..RI( Cl.OSIcS
0._ rs-.oon "" 'lIS l_lI ' ....
ISAOIJrs 'O' SO« .... ' .... , SAOIJI-. ""
~~·I(-I'3.'~••~.""(""'le

II PYRAMID OF DOOM
...10 E(;VPTI"'H UI("'SUflf _T
THI'f:)I)C;I< .. "(W\., lINCOvtflfO
..... 11....10 CCNol ....U( W,T .. -.H
OE'" CURS(
Or<le<esAOOeTIo<rRSl...,lt '6f<
IfSAOOlISl00 Sore.... '6Il.~
10< "-~41(-llJ.~""" ""
<.on."e

II STRANGE ODYSSEY
YOU II( Iol'ROQN(O U T.. [
Go'lAJlY S (OCE -.NO OlSCOHOl
l'lVI"S Of' "'N -.HOHIT -'ll(N
CI\fllllAToOH .000 Til" TO COf>l
\/\jlf .. ,-""E-."flo.\. y TfCH"O,OO'ES
_U YOU -.1ol ... SS f-.Bl)lOUS
'"USURf:S0._ OSAOCl&T '0< HIS l_11O 'SI(
OS4QOSS'or 5O<c.... '6"-. I$AOOl!'"
to< "- ~'K_Il]~..,,~ ...,
CUMU.

13 MISS.aN .MPOSSIBLE
ADVENTURE

SAV( H'E WOf'ILOS 'IIl$t
-'Ul()t.O"'T(O HVClf"'~ Ilr-'CTQR
_(00 YOUCOMf'l.(l( YOUil
IolI£SIO"
0',)., oSAOOJT 10' TIIS le It 1611,
oS"'OOJS to< SOft..., , oSAOO),O
'O' -.ppIo 2'I<_113'~..c~, ""
c'n.."

n PIRATE ADVENTURE
S""l TO '"(-'SURE ISl..... O -. ..0
IRY TO flE:coYfll lOHG JDoo"
SilV(Il'S lOS! '"USU!lES
0._ 'S.000.2T.O' IllS l .... ".6I\.
oSA002S I". SOf~.... lSI(. oSl\OO2...
10< -'pplo 16K-I'J'~.""", on
cu••".

'5 THE COUNT
,DVE U flll5T ,"n fflOt,l
>0Ufl8tG 8RASS 8EO IN
TIl-, ..SYlV-...,...
0._ oS"~T 10< HIS U ..I M 161<
~!O' Sotc.... 'SI(, oS_
lO< -'1>0" UI<-11J.~ ..OC".on
"'oMl'.
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TDIa'Unit PriCtl

A tachisloscope simulation
whic" .nab6es the 1,1.... 10 in·
crease rUding and compre.
hensiorl speeds. A mUll lor
....y TRS«ll8K l.rteIli
owner. Only 15 per ClSlelte.
OI"der 1R2OO1

Coukj be the most
important program
you'll ever buy.

MOM'S SOFTWARE
SPEED REAOING

COURSE

PANASONIC
TAPE DECKS

P-* RS2I1 US SIiefwo
e-a.n. Dec*a-.fl" aulO
Slop. record~ adjusl. VU
meters. uMd condiliOn: all have
Nd headl r~ced Ind
~igned. ITOO1-l&l
Pan..onlc AS2M US Sisno
ea...ne Dedll- "arne dS

above. but also ha' boas sw,tc"
lor chrome lapes dOO2·S50

HEAD AlIGNMENT KIT
Be$1 CUMtI. rICOIOIr llpel1Nlll
_ignmenl ~11 ....lilab61, SoIva
loading proI)lems. lIKOl)l-only

IUS.

Ctadil CArd 1+4%)

TDIa'

Shippng & Handting _

SALE

OMcnplion

MAGIC LIGHT
BULB SAVER

II you'", gollllQlll bulb you nee<l
tlUr MAGIC L.B.S. wfti(:l'llnCrNse5

II'le hI, '.l)I'(:lIncy of a new bulb
n hmn~. Ind savn you 44%
on _;'1 cotlS R&gullrly S2_50'

MOM's ProCI '5 $l.GG e.<:h..sao,

~
MAIl DIIDEIlIIIIC_ - '.

~_.,...., ......._-----

Catalc)g •

Bill: U AE [J Me n VISA

VERBATIM MINI DISKS
For TRS«l, Pet. Apple
(AMM .-city which)

10 PACK-OM.Y DUO
"'007 MOM'I offen the
Besl lor leu ... Again!

0I6iYety: 3to 6 _Personal chKlls
lak. atIout 2 10 c'"' ba1kbefore _ &hiP
EncloUcl I ~_

Co<' ~ ExpDlote' _

Nomo' _

Ship' 0 UPS

41f!!
SIMULATED SURVEILLANCE VIDEO SYSTEMS

Since 1M video canw"1 .ystems .,.lotaJly peychologtcal..'''''1 ill, 1M ~bI'

tty.-,d~honof video CarT*"a. 11.""1 cteter.ttw 1""1~ 10 .....
alt that i. rNtly neMted is s de¥tU lhal~~ to be I tuncUoning 'rideo
eam.L The SSV System pn:I'l'IdeI tn. bualnessman .iltt tn. same deterrenl
10 Crime .. rul .ysIems al a Iraclion 01 the OOS!.~ 1M c.M*"U and

ata<m box.. Ittl empty of l16ectronicl. bul woukHM crookS don' Itnow this.
and SSV Systeml .. ntr.ne/y rNtiltic in detail. Some scan bKtl and fort"
and all "".. red neon lightl. Tt.y 1..lu,. _y Inll&Jlation,~ on any .all.
hII.. metal oonstrucUon IfYoughout. wit" wrtr*.. lintarl PIi'"l, all M.minum
IeoI baIT.1 wit" l'IIOps, footage m&ltIlnga. and COt'tYP opUc•. simulated coax..
aI CIbMI.,1(f wan plat•• maoulac;1urer'1 unconclftlonal guerlnl_. ptua.arning
stickers IIlCIucIed withalt~.

SVS goo SClnnlng cameta ,..turn 155 ctevree ICIInnlng .cllon. Iongoltll
qu"l, 1 rpm molOl'". onty$tOO(regular1y 11 19.95) cltalog' POO10. SVS-880 Ila·
lIonaty cametS il ad;Uslabte 10 any ang"fOl'" Ilxed view CO'ter. wilh moun
ling brachts snd hard.a,.., only eo (rwgu6arty ~.i51 cala)og' POO11; 01'" QO

first clas. wilh IheS\I5-2OOO. whIctl no a loh blue Ilnistl .lttl ..t1n my_trim
ontyI10!5(reoulartyI124.Q51ca~'P0012. ttleslllUol"llty..,.1on laonlyl56
lregul.ly S62.e5J catalog' P0013. Alatm box... onty 120 !reguEty $24.951
Clt~. P0014 and COt\"IP6et. your 1oסii. of twving r.I-....Mlance8QUlpmen1
Installed II your bulineu. home or oflice.

"""'n' _
Cily ~ Slllte' _.J.Zip, _

MAIL ORDER MlC:IIa. -~...._.N_ a.II
.-.-~ ,.

BOOK CLEARANCE
UPT050% OFF

CMmis1ty with. Cornpul... (Edu
COtnPilUbl""'" 18K101o-wu
11.15. now $5.00.

Compu1.r Dictionary (c.metot·
pubhhet}IBK1018-... 55.iIi.
now nco.

FORTRAN Programming rc-n-
lol-publlsh.r) '8Kl011l-w..
S7.QI5, now $4.00.

FORTRAN WOOtXlO« (Camelot·
publllIhef1IBK1020-wu SUS,
now,52.5O.

A QuiCk Look at BASK; (CMWot.
putl6iafW) I8K1043-... $4.15.
_12.00.

How to Buy Md Use Minis ancl WIt
eros ISatns-PubfiaherJ 18K1025
-was $8.85. now $5.00.

How to Program MlcrOCCImpUIars
s.tns-pubishet) I8Kl027-.a.
S8.i5. now 54.50.

Your Own CofT'C)UMf ~b
I1lher) 181<.1072-••• Sl.lt!!i,
now SUIO.

8080A 8ugbook ~iS'*1
'81<.1103-... S9.95. now
~Oll.

~iOdic.1 Guide 1976 (8«g-pub
1Isher) 181<.1041-... $3.00.
now 11.50.

PwrlodlcaJ Guide llin (BerQ'pub
lllherl 181<.1042-"".. 13.00,
now 11.50.

UnderY;Jrotrd Buytng Guide IPM&
Klf'IQ-publi.,." 1BK10117-•••
lS.15. now $3.00.

Unders.anding Microcomputer.
(SCelbi·publilher) '81<.1019.a. 18.30. now $4.00

Compulator (TAB·publlsherl
181<.1012·... 17.85. now $4.

The Story of Comput.... (Came60t·
publisher) 181<.105&-.1. 14.95
now $2.50.

Fun wlltt Compultl'f1l and BASK:
(C.~IOI·publillher) 181<.1021·
was se.~. oow $3.50.

Introduction 10 MlcroprOCeHOfl
/Mlcrolog·publfshef1 IBK1032·
wu 117.!IO. fK)W 18.75.

Miaocompuler DtcliOnary (lQtrix·
publiaMrjl8Kl034-was 115.1Ii5,
_sa

Micmcomputer Primer cs.ms-out>
Iisher} l8tl;l~.U 17.iI5. now...

Home Comput.... Questions and
...,.......s. Hard.ar•. tOiIiI"lum
Publi-",-,"Sjw.. 17.95 now Sot.OO
.Btl;l023.

IPEQAl PNCf IIlCIudn mor1I lhan 20....
li-eounl... lrdc:s... extrl prk. reduc·
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a PROGRAMMING THE Z-80- BK1122-by Rodnay Z.ka. Here I.
as.semba)' languag prograrnm no for th,l.ao presented .S a pro
gress''18 step-by·step course Tnls be II both an educatlon.l
text end ,ell~ntaln.d,.lerence book, useful to both the begin
nIng and Ihe expel eneed prOOf mmer who wish to rn .boul thl
2-80 Exerel s to test the r••der are Included 51 •.95,'

microcomputirig Ibookshelf

a LEARNING LEVEL 11- BK1 175 - by DavId Uen. Written
e.peclally 101' lhe TR5-llO, thl. bOOk concentrata. on Levalll
BASIC explOring avery ,mport nl BASIC language cap blllly.
Upd.tes ara 'ncluded for those whO have .Iudled the Leval I
User'. Manual section. Includ how to U58 the Editor. dual
casselle operatIon, prlnlera and perlpher I deViceS, and Ih
conver.lon of Levall program. 10 Level II. $15 95.'

az.eo SOFTWARE GOURMET GUIDE AND COOKBOOK- BK1045
- by Nat Wad.worlh. SCelb,'a nawe.t cookbOOk' Thl. bOOk con·
talnS • complete dOSCflptlon of the powerful Z·BO InslruChon s t
and a wide vadety 01 programming InformatIon. Uti'll aut r'a
IOgled ents Includ no routines, subroutine. and a r1 program••
chOO'I' hme-' ted recipe and start cooking' $1495,·

aBASlC BASIC (2ND EDITION)-BK1026-by James S
Coan. This is • textb k .....h ch IncorpOfates It I rnln 01
computer programm no no I BASIC language wllh the
I ael'lln 01 math he Oljer 100 Slmpl programs II
lu.trat. the 1 hnlquea 011 BASIC language and ''e'er)' 6-
Uon IS lollowed by practical problems. ThIS second editIon
coverS character string handlulO and ltl u 01 det III
$9.5.'

a INTRODUCTION TO TR5-110 GRAPHICS-BKtl80-by Don In·
man. Oas.satlshed With )'our L IIOf l8\' III manual'l cO'e'el .0' of
graphIC. cap billl...? This well·.lructured book "ullab 101'
cIa sroom UN) II ideal for tnose who want to uS, all the grlphk:s
capabllllle. Dulll Into the TAS.8() A lutorl I method 'a u.ad w,lh
many demonstratlonl.lIla blaed on the LI'e'ell, but III material Is
.ullable fOl' Level II use. 58.95 •

UHE INCREDIBLE SECRET MONEY MACHINE-BK11?8-by
Don Lancaster A dilierent kind of "COOkbOOk" from Don L.o
castor Want to slash t••es? Get free v&Clllons? Win I' In
Yestmlnts1 Make money from something that )'ou '1 e 10 do?
You'lIl1nd thIS book e serlilaltoglV8 you the kay In.,.ler det.lla 01
whit Is really in~ot'e'ed In starting up your own money machine
55.95'

a FREELANCE SOFTWARE PUBLISHING - BK 1179- by B. J. KOI'llea. hi. book ,..boo I money and
how to make 'I by wrlllng and seiling computer programs "(.uthor. foreword). If you h.ve the okilisto
write iI &ate ble program, you wneed to 8CQU Ie th, skIlls 10 sell that proglam, This compact book
complohensI'e'ely covers the entire publishIng pr and many aspecls or sollwarelalesmanshlp.
$1495.•

...........

.lc pi«f; of MIt.n.- .. lIONooc, tlookaIM:I. ~tlor1NIh
__, r.Oc.Q.O. Ot*-rsaettpttd. AI ......d .1.00.. ....... 4-6..-.kI
r- 1P1uK.titcCUI ~" .. h.b0\4'OdJ....

a TRS-IO DISK AND OTHER MYSTERIES- BK1181- by Ha",.rd C. Pennongton. Thl.l. th. dallnllive rk on lhe TRS-SO d' k
system. It IS ful' 01 detailed How to" ntOlmatlon WIth ••amp I mpl.s and In-depth xpllnauonl sUltlble for beginners and
profesalona • allka. Tha racOloery of ona 10.1 1,le 's worth the prICe lone $2250 •

--::-::-----r::::L.--- az.ao ASSEMBLY LANGUAGE PROGRAMMING-BK11n-by
;- Lance A Leventhal. Th15 bo thoroughly covers lhe Z·110 'n.truc·

..... ...... "4 I _' ...~ tlon sel, aboundjng In simple pr rimming example. which lIIul'
1·/t....'.m /'/.,/, trate .oftware davelopment concapts and actual ....mbly

, langu.ge u ge Faature.lnclude Z.eo 110 davicesand Inlertac,ng
.\'0, ", U \\ 1'1,'" methods, assembler conventlona, and comparisons wltli

8080AJ8085lnslfuction sels Ind Interrupt structule. $12 50.·

FOR TOLL fREE ORDERING CALL 1-800·258·5473
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microcomputirig '"" bookshelf
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_THE BASIC HANDBOOK- BKI 174-by David Lien. This book IS
unique 111$3 vlrlual ENCYCLOPEDIA 01 BASIC. While not favoring
one compulerover another,lI explains over 250 BASIC wo,ds, how
to use them and alternate strategies. If a computer does not
pos ess the capabilities 0' a needed or specified word, there aro
olten ways to accomplish the same function by using another
word or combinatIon of words That's where the HANDBOOK
comes In. 11 helps you ge' Ihe most from y r comput'" be 11 a
"bottom-of-the-llne' mIcro or an overSized monster 514.95 •

_ADVANCED BASIC- BK 'COO-Applications nd problems by
James Coao is for those who want to extend their expertise With
BASIC. Oilers advance<! techniques end applications. $ .65.'

-PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM
BK1009 - Learn how to unleash the we' of • personal computor
for your own benefit In this ready·to-use datl·base management
program, $ ,95,'

-PAYROLL WITH COST ACCOUNTING -IN BASIC -BK100l
by Poole & M Borcherl.lncludes ploglam IIsllngs with r m rks,
descriptions, discussions of the principle behind each program,
file Ilyouls, and a complete use~s manual with .1 p,by-.'ep In
strucllons, flowcharts, and sImple reports and CRT displays.
Payroll and cOSlaccountlng featur slnclude leparale payrolls lor
UP 10 '0 companies, time-listed Inllractlve dall entry, easy cor·
rectlon of d 'I entry ",rOls, Job costing (t bor of dlstrlbullonl,
check printing with full deduclion Ind pay detail, and 16 dIfferent
prln'ed reports, InclUding W,2 and 941, $20 00.'

_ LOW·COST, PERSONAL COMPUTER·BASED INVESTMENT DECISION SYSTEMS- BK1 101 - Use thiS guide by Man·
Compuler Syslems,lnc 'e pr Sldent, Jerry Felsen,lOdeyelop Ine_penllv p",sonll compuler systamlthal can help you make
beller InveSiment decilioni. SI5.00,·

_HOW TO MAKE MONEY WITH COMPUTERS-BK1003-ln'0 Informatlon,packed chaplers, Jarry Felsen describes more
than 30 computer·rel led, money·maklng, high ploflt, low capilallnveSiment oppor'unlties, $15 00,'

_SIlCTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS
(2nd Edltionl- BK 1073- by Donald Spenc"" provides Ihe serious
Sludent of BASIC programming wl1h Interesting problems and
solutions. No knowledge of math above algebra required. Includes
a number 01 game programs. as well as programs for fmancial in
tersst, convorslona and numeric manipulations $6.95 •

_ BASIC COMPUTER GAMES- BKI074-0kay, so once you get
your computer and are runnlng In BASIC, then what? Then you
need some programs In BASIC, that'l wha" This book ha. 101
games lor you hom very s mple 10 real buggers. You get the
games, a descrlpllon of th games, the listing '0 put In your com·
puter and 8 sample run to show you how they work Fun. Anyone
game Will be worth more than 'he price 01 the book for the lun you
and your family wlll haye wl1h It $7 50 '

-SOME COMMON BASIC PROGRAMS- BK1053- published by
Adam Osborn_ & ASSOCiates, Inc Perfect for non·technlcal com·
puterlsts reqUiring ready·lo·use programs BusJness progrlms,
plus miscellaneous proo, ms Invaluable for the user who IS not
an ellt rlsneed programmer, AU will operate In the sland·alone
mode 512,50 peperback.·

_WHAT TO DO AFTER YOU HIT RETURN - BK1071- PCC'. IIr.'
book 01 computer ga ea.. 48 dltterent computer games you can
play In BASIC ... prOOflme, descriptions, many llIustraHons.
Lunar Landing, Hammurabl1 KIng, CI~el 2, Cubic 5, Toxman, Star
Tr k, Crash, ~arkl1, etc. $1u 95 '

, .

It ull~ a:dM IIIr' Ittmlr.e) ordu Oft • M~te piece of peper.nd _lito ao MlcrocOf"iP'ldng BoobAd'. Pcterbcrough
dMck OJ~ Uftflt (;I,d lf1formiltl no C.O D. OI~ Me lNi I ..,1,00 hMdIlnQ. PIic.le.nDW 4-6..-)j~

101 ,xbnry.QuuUom teQ..dItIiriJ}'<IUI ....del? "" Sef'llk:. ~lllw: abo~. ~Mu6

FOR TOLL. FREE ORDERING CALI., 1-8()()-258·5413
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'REVIEW
THE BASIC
SWITCHYARD

Your TRS-80, given the same set
of instructions and data, will
always arrive at the same conclu
sion. A railroad train, given the
same track and switch settings,
will always arrive at the same
destination. Using this as an
analogy, we investigate the way
BASIC works and follow the inter
preter through some programs. All
aboard for BASIC, next month in
80.

HOME
DISTRIBUTION

If you're involved In one of the
many home distributorships, or
vending is your business, then this
article is a must. With it you can
save time and make money! The
programs given are designed for
use by Amway product distribu
tors, but could be adapted for use
by many other busi nesses.

DATA FILE
MANAGEMENT

If you can believe in anything in
these days of intensive advertising
hype, then believe that If there is
any "real power" hidden inside
your TRS-80 it's hidden inside the
expansion interface - home of the
disk controller chip. The use of
disks opens up a tremendous
"power," to manipulate data.
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Ask for Instant Software at a computer store near you.
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STARTER KIT
EXATRON STRINGY FLOPPY FOR THE TRS80

Recommended Initial purchase:

Exatron Stringy Floppy
3 Wafer$ each 5', 10',20', SO'

Bus Extender, 2·for·'
ESF Machine Language MonItor

Wafer OrgaOlzer

S249.50
40.00
15.00

9.95
5.00

S319.45

SPECIAL PRICE FOR THIS STARTER KIT
Sales Tax (California only)
Shipping and Handling

TOTAL

S299.50

5.50

For more information see the current Exatron Stringy Floppy Owners Association Newsletter In Mfcrocomputing.

Stnnw Floppy IS' trademark of Ex.tron CorpofltionIf you h.". Iny questlons about the product. about EX.lron, or
ESFOA, pleut c.1I the Hot Line. Address letters to ESFOA. 3559
Ryder St., Santa Clar., CA 95051 HOT LINE IFor Calls Ou..,d. CAl 800-538-8559

.excellence in electronics

.... J exatron
3555 Ryder Street • Santa Clara, Californ,a 95051

(408) 737 7111
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