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

• The DOUBLER r 1 re.ads. writes • CONV RT utili ty . on pansi on Interface. requiring no 
and formats either single- or dou- DBLDOS 1

'
1 minidiskette. conv rts trappi ng or trac utting. Ex pan· 

hie-density m in idiskettes. files and programs from single- to sion Interface disk controller may 
• Proprietary design allows you to double-density or double- to sin- be completely restored to original 
continue to run TRSDOS'~ NEW- gle-density. configuration by simply re moving 
DOSt . Percom OS-80r'1 or other • The DOUBLER 1"' circuit card the DO BLER''' and r -installing 
single-density sofhvare without includes high performance the original disk ontroll er hip. 
making any changes to software data separator. write precom- • Works with standard 35-. 40-, 
or hardware. Switch to double- pensation circuits for rel iable 77- and 80-track mini-disk drives 
density operation at any conve- disk read operat ion - even wit h rated for double -density operation. ' 
nieni time. 80-tra ·k drives. • Introductory price. including 
• Includes DBLDOS 1

M, a • Plug-in lnstaJlation - The DBLDO ''1 andforma t conversion 
TRSDOS* compatible double · DOUBLER simply plugs into che ul ility n minidiskette. only 
density disk operating system. disk controller socket of your Ex- 219.95. 

Mini-Disk Systems 

Doubl&-Denslty Software 
(On diskette - with instruction manual.) 

OS·BOD"' Double-Density Disk Operating Svs
lem - This double-density upgrade version of 
Percom's acclaimed OS-801" resides entirely in 
RAM - requiring only 7.5-Kbytes! A BASIC 
programmer' s ' 'dream operating system ,· · e en 
uti lities are in BASIC. 
OOUBLEZAP·ll/80 Th is program modifies 
Apparat's NEWDOS/80:1: to run either double
or single-density programs - even to run a mrx 
of the two tormats on one system I . 
DOUOLEZAP-11/V This program modifies Virtual 
Technology's VTOS 4.0tt to provide the same 
capability as OOUBLEZAP-11 ao provides tor 

EWDOS1ao. 
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Call to ll-free, 1-800-527-1592. for the 
address of your n~arest authorized P r· 
com dealer. r to order directly from P r
eam. 
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TRS-80* Model I Computer Owners ... 

Double-density storage. 
It's really here! 

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

You can operate these cl.rives in ordinary single
density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER 1 to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 

Under double-density operation you can store 
as much as 350 Kbytes of formatted data - de
pending on the drive model - on one side of a 
five-inch minidiskette. That's four times the 
capacity of standard 35-track Model I mini
disks almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

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

TFD-40™ Drives 

TFD-4 Drives store 1 0 !<bytes (double-density) or 
102 Kbytes (single-density) of formatted data on one 
side of a 40-track minidiskette. Although economical
ly priced. TFD-40 drives receive the same full Percom 
q~ality. control measures as TFD-100 and TFD-200 
dnves 

TFD-100™ Drives 
TFD 100 dnves are " flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD- 100 drives store 1 0 Kbytes (double
density) or 102 Kbytes (single -den ity) per side. 
Under double-density operation. you can store a 70-
page document on one minidiskette. 

TFD-200™ Drives 
TFD-200 drives tore 350 Kbytes (doubl -density) or 
197 Kbytes (single-densi y) on one ide of a rninidis
kette By comparison, 3740-formatted eight-inch 
disks store only 256 Kbytes. Enormous on-line tor
age capacity in a 5" drtve. plus proven Percom 
reliability. That's what you get in a TFD-200. 

The DOUBLER™ - This proprietary 
adapter for the TRS-80"' Model I com
puter packs approximately twice the 
data on a dlsk track. 

Depending on the type of drive. you 
can store up to lour times as much 
data - 350 Kbytes-onooesideofa 
minidiskette as you can store using a 

Tandy standard Model I computer drive. 
Easy to install, the DOUBLER merely plugs into Lhe disk 

controller chip socket of your Expansion Interface. No rewir· 
Ing. No trace cutting. 

And because the DOUBLER reads. VJ!ites and focrnats 
either single- or double-density disks, you can continue to 
run all of your single-density software. then switch to dou
ble-density operation at any convenient time. 

Included with the PC card adapter Is a TRSDOS*
compatible double-densitv disk operating system, called 
DBLDOS™. plus a CONVERT utility thar converts flies and 
programs from single- to double-density or double- to sing
le-density format. 

Each DOUBLER also includes an on -card high 
perlormance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-. 40·. 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 

Free software patch This software patch. called PATCH PAK' " 
upgrades TRSDO for oper<1tion W1lh improved 4-0. and 77-
lrack drives. For single-density operation only 

Quality Percom products are available at authorized dealers. Call toll free 
1-800-527-1592 for the address of your nearest dealer or to order directly rrom [ LJEIUJClMJ 
Percom. In Canada call 519-824-7041. 
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Programming for Education 68 
by Jerome Weintraub 
The education market is booming but pro· 
grammers are find ing school ch ildren have 
special needs. Read how one man is "sel· 
ling " his 80 to a five-year-old. The first in a 
series of articles on program writing for 
school children. 

Project Local 74 
by Pamela Petrakos 
Thirteen years ago a computer instruction 
time-sharing project was started in Massa
chusetts with the help of federa l funds. To· 
day, that project has spawned independent 
micro laboratories in a number of area 
schools. 

Classroom Computing 78 
by Dr. Lee Droegemueller and Norman Bell 
Rosemount, Minnesota has a school de· 
partment committed to microcomputer aid
ed instruction. The Board of Education led 
the way with a statement of their commit· 
ment while seek ing the help of an experi· 
enced computer classroom planner. 

Grade School Program ers by Nancy Robertson 52 
Grayson Wheatley, a teacher at Purdue, has compiled some sur
prising statistics on the progress of computer-aided learners in 
Cumberland, Indiana. 

Random Tricks byGene Perkins 168 
Vaudeville fans get out those spinning plates, wooden dowels 
and "refresh" your memory about dynamic RAM. 

80 will take an overv iew of the popular Disk Operating 
Systems. Stewart Fason and John Burgan take a close look at 
NEWDOS +, NEWDOS-80, UltraDOS, DOSPLUS, and VTOS 
4.01 . What are the distinctions? How do they compare in value? 
What's the documentation like? 

For those of you still wired by cassette, Jake Commander 
will take you on a guided tour o the Disk Operating System and 
how it works. 
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122 Can Computing Be Art? Rembrandls of ATTY art, move aside James J. Conroy 
152 Populallon Estimation How many peas In a pod, fleas on your dog? Dennis Solomon 
154 Landlord Lease a jump on Inflation. James A. Tuohy 
194 Molallly Crunching Avogadro on the 80 Robert Suder 
198 Punch Out Speedy card circulation. James J. Conroy 
200 The Flnal Notice Don't miss It . WalterJ. Atkins, Jr. 

OO!l.!l~Ufu'l~~ 
216 Some Fundamentals Things you should know. Steve E. Tune 
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175 A Very Versatlle Interface Build your own. W. R. Stanley 
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220 Floppy Tales Stringy Storage. Eric Keener 
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86 Claasroom Doodles Run these for fun. Ann Rosenberg 
98 Notaa From the Classroom Hints from those who've done It. Ralph von Kaenel 

228 Vocabulary Bullder Learn a foreign language. Roger Zimmerman 
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128 Banner Banter Celebrate something, anything. Valerie Vann 
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230 Perverse Video Video on the run. Wiii/am P. Winter, Jr. 

".£li1XJ 
126 Function Plotter N6if!d a function graph? Louis C. Graue 

oo~rnw~ 
158 Electronic Systems Serlal 110 Electronic mall on a shoestring . Jim Cambron 
188 Starstutt Track your planet and watch out for UFOs. Russell M. Genet 
202 #26-2202 Model I EDT ASM reviewed, finally. Guerrl F. Stevens 
232 LNW Expansion Board Expand your space. Bob Couger 
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144 Auto Edit Pong by pointer equals speed. Dan Roi/Ins 
214 LPRINT Formatter II Tight packed ASCII. Charles Z. Tzlnberg 
218 Fast Edit Chop off 90 percent. Dwight K. /Ilk 
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Computers will, I hope, bring about a 
major change in education, second 

on ly to the printing press. 

The educational system I envision for 
our luture is much more than the "com
puter aided education" (CAI) which has 
developed so lar. Try not to project your 
impressions of programmed education 
and computerized drills Into the world of 
the year 2000. Instead, let's consider the 
strong points of our electronic technical 
developments and contrast them with the 
weak points of the present educat ional 
system. 

Much of the educatlonal process is bor
ing for many people and th is tends to llmi t 
the absorption of material. I remember, all 
too well, falling asleep in response to my 
efforts to memorize French vocabulary in 
high school. 

Perhaps, If we think in terms of helping 
people to learn rather than "teaching" 
them II will help us focus on the future. 
There is a fundamental difference and i t 
Involves personal freedom-learning be
cause we want to, not because we are be
ing forced to. I hope that the computer 
may free people from the twelve to twenty 
years cl virtual slavery they now endure, 
allowing them to learn those things of in
terest and value to them when they want 
to learn them and at the speed best suited 
to them. 

An enormous percentage of the things 
we are " taught" are forgotten and the ef
fort wasted. Until we know enough about 
the mind to understand how to access at 
wtll material recorded in the unconscious, 
we should consider the Impact of this 
"use it or lose it" concept. 

A few years ago I met a ham operator in 
Paris, Pierre Catala F280, and he wanted 
to come to the U.S. I helped him come over 
and he worked for me for a while-then 
went to college and went to work In com· 
mun/cations. He returned to Paris to visit 
his mother after having been away per
haps three years. He found that In this 
short time he had lost his facility in 
French and that many words escaped 
him. 

The e\ectronlc "school" that l envision 
for the future may at first fr ighten teach
ers. Panic not. and see me through this. 
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"Until we know enough about the 
mind to understand how to access 

at will material recorded in the 
unconscious, we should consider 

the impact of this 'use it or 
lose it' concept." 

Teachers wil l be needed, as much as ever, 
and may even be more appreciated in the 
future. 

Video and the Computer 

Some parts of education are well 
adapted to our recent developments in 
electronics-some aren't. Much of what 
is being taught In school migh l be better 
communicated to students via a combina· 
tion tel e~ision recorder and computer. 

Suppose we were to produce programs 
like those in the "Nova" and "Connec
tions" series on P.B.S. as a method of 
helping people understand most of the 
subjects currently taught in school? Every 
now and then the program would stop and 
the computer would ask questions to 
make sure the material was being under
stood. The system could either continue 

''Much of the 
educational process is 

boring. . . and this tends 
to limit . .. 

absorption . . . 

or go back automatically and replay the 
part not understood. This allows each per
son to progress at his own speed, thus 
solving one of the great problems facing 
teachers today- the difference in learn
ing speed of students. 

With mill ions of people using each pro
gram, we need not stint on their produc
tion. Our cameras can travel anywhere 
and simu late any situation which wi ll help 
us learn. The world's foremost authorities 
will be our tutors. Our teaching materials 
will essent ially be unlimited. 

With my " electron ic school" any Inter
est can be pursued. Perhaps I want to 
know about, say, wallpaper. I could watch 
a program on the history of wal lpaper
then one on how it !s made-followed by 
one on how to put lt up. Then I might want 
to know about patterns of wallpaper 
which are available-or run another pro
gram on the use of wallpaper and Interior 
decorating. 

Project that concept to everything we 

see around us and you have an almost 
unlimited and very practical education
one wh ich can continue for a lifetime. 

Where does the teacher flt into all this? 
First, t th ink that students will want a 
teacher for extra help. Help could be ac
cessed via a two-way television system, 
perhaps over cable-when people are 
working from home - or remote from a 
needed expert. 

Second, I believe that there will be a 
great Interest In acquiring skills-and we 
will need teachers and school facil ities for 
th ts. You have to have metalworking ma
chines to learn metalworking, so too, 
woodwork ing , electronic construct ion 
and testing and hundreds of other per
sonal skills. 

Not only wi II the student of the future be 
able to learn anything of interest through 
his life, but he will be able to learn at many 
times the present ra te. And he'l l enjoy It! 

In the school building of the future we 
may be able to lear to swim, skin-dive, 
drive, fly , cook, sew, do chemical experi
ments, use scientific equipment, tele
scopes, team musical Instruments, cast
ing, painting, sculpture, juggllng, magic, 
hang gliding, ballooning, skiing, publlc 
speak ing, plumbing, cement making, pot
tery making, lock repair, roller skat ing, ice 
skating, welding, boat handling, acting, 
selling, haircutting, dancing, movie mak
ing, photography, navigation, map read
ing, baske1 weaving (I had to put that In), 
gardening, and many other skltts Involving 
dexterity and coordination. Oh, we'll be 
needing teachers and we will need much 
better equipped schools than we have to
day. 

Providing for the future of learning is 
going to take a lot of work, but the bene
fits for every one Involved are outstand
ing. For my part, I shall be In there pushing 
for tne changes which I think will make 
things better. This publication is a start . 
BO will try to provide a forum for profes
sional educators in this and future Issues. 
As In terest In the use of computers in edu
cation grows I plan to spin of1 a publica
tion just lor this field. II is hoped that ar
ticles on successful educational systems 
in this and future issues will bring com
mercial ftrms and educators together. • 
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YOU DON'T TREAT YOUR BUSINESS LIKE A GAME • • • 
And neither do we. META MEDIA can help you reach your market more effectively 
and for less money than you may think you have to spend. Business is risky 
enough. Why not deal with people who understand products for small computers 
and how to sell them. You have a lot at stake ... time, money, your future. 
Why roll the dice? 

Meta Media Productions, Inc. ,.,, 219 

2611 1 Bru~h Avenue Eudid.Ohio44132 

We Accep1 : VlSA/MasterCard 

{216) 289-1100 

OATA LIFE is a TM o l VERBATIM 
AIDS·l l l. CALCS·lll and PLAIN JANE are TM ol MTC 

META MEDIA PRODUCTIONS, INC. is an aff i l iate of META TECHNOLOGIES CORPORATION , INC. 



INSIDEf0 
by Ed Juge, director of 
computer merchandising, Tandy Radio Shack 

"Don't become the next 
victim of the Radio Shack 
'Black Hole ' where orders 

for unknown products end up!" 

BY now many of you will have pur
chased the Model 111 versions of 

Scripsif and Vis icalc, and based on calls 
we began getting In November and De
cember (before the packages were even 
released), I suspect that the mill is churn
ing out even more rumors now. Both pack
ages contain a ··11mlted backup" protec· 
lion system, a subject that seems to con
cern some prospec1ive buyers. Let's put 
some ol the rumors to rest. 

The protect ion system limits the num
ber of copies wh ich can be made from an 
or!glnal '"protected" program. Only that 
program Is affected. You can backup the 
disk five or 500 t imes-there's no llmlt. 
Vlsicalc and Scripsit (being the protected 
programs on their diskettes) appear only 
on the first two backups. Those backups 
then can 't be copied fun her. 

Specllic Uses 

Wo plan to use this system only on spe
cific types of programs-those written so 
you don't have to operate the program 
with the program disk resident In a drive. 
You' ll put your program disk in Drive 0, 
load the program, then remove the pro· 
gram disk and tuck It safely away. You 
then Insert a plain old TRSDOS disk In 
Drive 0 for data handl ing. 

Rumors began back In November that 
we plan to protect TRSDOS. Not so! You 
can back TRSDOS up as often as you wish 
for your own use. Remember, however, 
that TRSDOS is a copyrighted product. If 
you want to sell your original software cre
at ion on a TRSDOS disk. you need to con
tact us for information on how to do It 
withou1 violat ing the copyr ight laws. 
(W1ite to Mr. G. V. Pack, Staff Attorney , 
Tandy Corp., 1800 One Tandy Center, Ft. 
Worth, TX 76102 for details.) 

So what happens if you do blow all 
three copies of a protected program'! 
Well , be sure you save your orig inal disk 
the one with our label on ii. Use it second 
... after you 've blown one of the back.ups. 
Then, should you blow that disk, you have 
one more backup to operate on while you 
take the original to your Radio Shack 
store so they can ma<I II in tor replace
ment. Since you only use these disks to 
load the program, three of them should 
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last tor years! 
Speak.ing of Vislcalc, there is an en

hanced Model Ill version in the wings. 
Those of you who buy (or bought) the first 
Model Ill version will find a card Inside the 
package which entitles you to get the en
hanced version for the difference in origin· 
al price of the two versions. Do not try to 
send in he card or order it before we In· 
form you or your store that It's ready. 
Don 't become the next vict im of the Radio 
Shack " Black Hofe" where orders for un· 
known products end up ! 

Model I 

Super news for Model I owners who 
don't have an Expansion Interface and 
RS-232. You can get our exclusive new 
TRS-80 Modem I (26-1172), a special soft· 
ware package (26-1139), and cable (26-
3009), and commun icate {half-duplex) over 
the telephone lines through your cassette 
port ! 

The Model I is a full orlglnatefanswer di· 
rect-connect (Bell 103 compatible), FCC
approved telephone modem. It conta ins a 
standard DB-25, RS·232C connector as 
well as a DIN connector tor the cassette 
connection and Color Computer's AS-232 
port. It's switchable for 0-300 and 0-600 
baud, although baud rate Is software se
lectable. When used with RS-232 connec
t ion (rather than Model I cassette port) It's 
full duplex. Cable is not Included In the 
low price of only $149! Don't wa it for this 
one to show up under another brand 
name. We designed It. and we build it here 
in Texas. 

We've got a few more tr icks up our 
sleeve for Model I owners in the com ing 
months, so stay tuned ! 

New Computer Catalog 
About the time you read this, we should 

be getting our new ASC-5 catalog to the 
stores. The cover looks just llke the cur
rent RSC-4, but you 'll find some new 
goodies in II. For example, we now have 
blank labels to fit both 5-114 and 8-i nch 
floppy diskettes, an anti -glare screen lo 
go over your video screen, a 15-inch wide 
stackable data printout tray and a univeral 
TRS-80 binder you have asked for with 
pages that will hold cassettes and disks. 

There's even a log ic template 10 help draw 
flowcharts. 

RSC-5 lists our new Line Printer V, 
wh ich quietly replaced the Ill in Decem
ber. Advancing our technology allowed us 
not only to speed it up to 160 CPS (from LP 
Ill 's 120), but to add underscoring, de· 
scenders, and a new 7.5 CPI condensed· 
bo ld character mode. The character set In· 
eludes 94 alphanumeric characters, 26 
European symbols and 30 graphics pat
terns. Best news of all , the price is $100 
lower than the LP Ill -only $1 ,860 (plus 
cablel ! 

There simply wasn' t room in RSC-5 (or 
t ime~ to try to " shoehorn" in our new soft· 
ware packages, so don't look for a big 
change there. We did get Vislcalc In for 
Models I, II , and Ill. We also included a 
new Stat ist ical Analysis program for Mod· 
el II and Mailing List II (also Model II), 
which interfaces with Scripsi l. There's an
other new peripheral of spec ial Interest to 
Color Computer owners, but I'l l tell you 
about It nex t month. 

Questions Again 

Customers often ask why we don 't keep 
our stores better informed about delivery 
times and new products. It's true. Often 
they can't tell you when a new product wil l 
be available, or how long the wait will be 
for a back-ordered item. They receive an 
update list of temporarily out-of-stock 
computer Items every few weeks. We 
can't guarantee the dates, but they repre
sent our best (and latest) educated est i· 
mate. 

Sometimes the problem is non-del ivery 
from our vendor, a transporat lon problem, 
a last minute bug, or a " hold" by our In
coming Qual ity Assurance staff. Sollware 
shipments virtually stopped for six weeks 
once, because our binder supplier went on 
str lk.e. 

In extremely dry cool weather, static 
electricity can cause a 20 percent reject 
rate In dupl icated cassettes. and anyth ing 
over three percent tr iggers a QA delay on 
hardware or software. Our bel ief is Iha\ 
\he only thing you appreciate less than 
nol getting your Item is gell ing one that 
doesn't workl 

Contlrwoo ro p. 37 



Fl LE BOX $24~o~ 5\l.'' disks 
DISKETIE STORAGE SYSTEM for 8" disks . .. $29.95 

TRS-80TM p ODUCT 
. 1,,.111• ... ,,,, ,..,,, ,. 

.t11nm .... orr 1u'"'" · 111·:H m1-:1J 
-.\·OT ! II I ~ .\\\':-'TllW ~ 

NEWDOSJ80 by Apparat . . . S 149.95 
NEWDOS + with ALL UTILITIES 

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

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

MICROSOFT BASIC DECODED & OTHER 
MYSTERIES for the TRS-80TM .. . .. . $29.95 

MTC brings you the ULTIMATE diskette 
storage system. at an affordable price. Stor· 
ing 50 to 60 diskettes. this durable. smoke· 
co!ored acrylic unit provides easy access 
through the use of index dividers and ad· 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry
ing handle. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical lorm of storage tor 10 to 15 
diskettes. and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac· 
cess. 
5 •;. -inch diskette case . ....... . .. 53.25 
8-inch diskette case ... . .. . . . . . . . 53.50 

'RINGS' & 
T ING 

Help prevent data loss and media damage 
due to improper diskette centerinl( and 
rotation with the FLOPPY SAVERTM rein
lorcing hub ring kit. 7-mil mylar rings in· 
stall in seconds . Kit is complete with 
centering tool. pressure ring. 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT tor 5 11, " diskettes . . $9 .95 
REFILLS {50 Hub Rings) S4 . 95 

Protect your expensive d isk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit . The kit, consisting 
of a pair of special " diskettes" . cleaning 
solution and instructions. can be used for 
52 cleanings . Remov es contam ination 
lrom recording surfaces in seconds 
without harming drives. 

CLEANING KIT lor 5 1 .. " drives $24 .95 

Single Sided. Sing le Density. Solt-Sectored 
5 1 • ·inch. {for TRS·SQTM) Mini-floppy 

DI KET 
$21 b~~f10 

These are factory Ire sh . absolutely first 
quality {no seconds!) mini-floppies. They are 
complete with envelopes. labels and write· 
protect tabs in a shrink-wrapped box. 

PLAIN JANE™ 
DISKETTES 

The Beautiful Floppy 
with the Magnetic PersonatityrM 

Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white bo1 . . . no fan· 
cy printing . fancy names or fancy labels. not 
even our own (labels cost money). Trus t us. 

PLAIN JANE™ Diskettes ... .. . S2 l.95 
I 0 boxes of l 0 (each box JS 21. 50 

VERBATIM'S PREMIUM DISKETIES AT 
AFFORDABLE PRICES 

DATALIFE™ 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually certified disket tes 
fea ture th icker 01ide coating. longer-lasting 
lubricant . improved liner . superior 
polishing and more! Meets or exceeds IBM. 
Shugart. ANSI. ECMA and ISO standards. 
Buy the best . . . buy DATALIFfTM 

VERBATIM DATALIFE™ DISKETTES 
5 1 .. -inch (box of 10) 

MD525-01 $26.95 
JOboxesot 10 {eachbox)S25 .95 

8-inch FLOPPIES 
Single-Density. FD34 -1000 S29 .95 
Double-Density, FD34 -8000 S39.95 

MORE-~ 
PRODUCTS 

Products damaged in 
transit will be 

exchanged. 
MOST ORDERS 

SHIPPED 
WITHIN ONE 

BUSINESS DAY 

PRICES IN EFFECT 
February I. 1980 THRU 

February 28. 1980 

WE ACCEPT 
•VI SA 

• Add S2.50 tor 
standard UPS 
shipping & handling 

Prices. Specifications. 
and Offerings subject 

to change without 
notice. 

• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D 

• S2 00 EXTRA 
for C 0 D 

• Ohio residents 
add 5 1

• 
0 o sales ta• 

FOR PRODUCT INFO 
1 ·800·321 ·3640 

CALL 
TOLL 
FREE 

TO PLACE ORDER 
1-800-321-3552 • 

v20 = 
~" ~o.:arl1Ji1 .~Pt11 l r.e-.see oaoe 242 

IN OHIO cilll \2 16)289-7500 !COLLECT) 

80 121 9 fjt TA TtC~!;i[]l[]G~l:S c []f\PO~fil ~[] ~ TRS 80 1J. a T 01 Titody Co,o 
PLAIN JANE " a fM ol HC 

l 980 bJ Met.,11ech11olog1es Co1porahon Inc 26111 Bru sh Avenue. Eucl id . Ohio 44132 
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Thanks to Friesen 

I have rarely seen an art icle as benefl· 
clal as Frank Frlesen's "H-14, Meet The 
TRS-80" in the October 1980 Issue. 

A year ago, I began searching for a 
printer. The Radio Shack standard models 
seemed overpriced for what they could do 
(" Walt 'Ill the screen printer comes out " I 
was told). I had experience with the lele
type (all bad), had never heard of Baudot 
as a printer and the Selectric Interfaces 
had not yet hit the market. 

Then along came good ol' Heathkli with 
their $595 bulld-i t-yoursell H-14. Being a 
veteran of a Iv. stereo and several pieces 
of test equipment , I couldn't see how I 
could go wrong so I sent a check to Ben
ton Harbor. 

Being somewhat of sound mind, I 
fathomed that a parallel output port would 
have dlff icully driving a serial printer but, 
having read the AS new product releases, 
I was aware of the RS-232C interface. My 
loca l neighborhood store had one with, lo 
and behold , an applicat ion/Instruction 
manual which described and listed a print
er driver. 

The kit was a snap. It went together just 
as the book said It should, and the test 
switch even printed the full character set 
the f irst time ii was pushed. 

After gett ing past the problem that both 
the printer and the RS-232C Interface had 
the same gender lnterconnecl s, I loaded 
the Radio Shack driver, set the baud 
switches to 110 and entered LPRINT 
" Hello" -lt worked- Out oh, so slowly. 
Further reading showed that I could go all 
the way to 9600 baud If I wanted (although 
Heath did not recommend it , but I thought 
that statement was for the H-8). Come to 
find out the on ly speed that I could get, re
liably, was 110 baud-how boring ! 

Then I noticed that Heath was offering 
a soltware Interface to the TRs-80. 

Entered the driver and, what do you 
know, welcome 10 the world ol 4800 baud. 

Everything was line and dandy until: 
How do you llst out an assembly lan

guage program while in TRSDOS? 
If you don't yet know how to use the 

USA function , where do you put all ct the 

.,, • Rfl U lro rnr.nmoutina. February 1981 

"Being somewhat of sound 
mind, I fathomed that a parallel 

output port would have difficulty 
driving a serial printer . .. " 

data statements for the BASIC POKE rou· 
tine, In a procram with many data reads? 

Since I wasn't into assembly language 
programming, the f irst consideration 
didn't bother me too much, Out the second 
turned out to be a bear of a bug. I spenl 
half my keyboard time trying to figure oul 
where to put the 72 data Items required by 
the BASIC driver so they wouldn't Inter
fere with the body of the program. 

After locking up the printer and burn ing 
up the print head ($203) I resigned myself 
to an eternity of fighting the data state
ment battle. 

Then comes Mr. Friesen, with a tw<r 
compo ent interface for less than $15. 

Th is one art icle has paid for my sub
scription. My computer now has no Idea 
that a parallel printer is not connected to 
it. When I can print wh ile In DOS I know I 
have someth ing. 

How much Is a lifet ime subscript ion? 
And I wi l l consider ii only If you give Mr. 
Friesen the " Art icle of the Year" award. 

Mike Bloom 
Houston, TX 77055 

Software Copyright Law 

Your November 1980 issue of 80 Micro· 
computing con tains an error on page 48 In 
your News section. The following Informa
tion Is correct and might be brought to the 
attent ion of readers of your "Software 
Copyright Law" article. 

H.R. 6933 was not passed Into law on 
August 20th. What happened 1s that an 
amendment was approved lo the dratt 
then within the House Government Opera
t ions Subcomm ittee. Yet another amend· 
ment changed lhe bill again on September 
23. As amended, the two most controver· 
sial pans of the 0111 (which would have cre
ated an Independent Patent and Trade
mark Office apart from the Commerce De
partmen t, and which would have merged 
the Copyright Office with PTO) were both 
dropped. As revised , the blll was approved 
by the lull House Government Operat ions 
Committee and, the same day, accepted 
by the House Judlc lary Committee . 
Despite a last ditch effort to get It to the 

floor ol the House bs fore the elec tion, i i 
was delayed and scheduled to come up In 
the lame duck House on November 12-
slnce then I've not looked it up. 

By the way, the first Da ra-Cash wasn't 
really overruled ei ther-but th at' s another 
story . .. 

WBller Schmidt 
Bront, NY 10463 

We were informed by a member ol the 
CONTU commiss ion and the counsel for 
the Subcommiltee on Courts, Civil Uber· 
l ies and Administration of Just ice, that 
HR 6933 had passed Into law on August 
20, 1980. At the time, we also checked with 
the Bill Status 011/ce wh ich had no record 
of the bl/I, but Informed us rhat It often 
rook severa l weeks for the Information 10 
reach their office. 

Upon receiving M r. Schmidt 's letter, we 
again contacted the counsel for the Sub
commitree; we a lso contacted the Bill 
Status Office and the Execut ive Clerk's 
Office at the White House. We stand cor· 
reeled. HR 6933 had nor passed into law 
on August 20, bur did Indeed pass In lhe 
House and Senate on November 21. Al 
press t ime, the b ill had not yet been 
signed lnlo law by President Carter. 

By the wa y, Mr. Schmidt, we did not re
port that Data Cash 11s. J.S.&A. was over 

ruled; what we said was /hill lhe reason 
ing behind the ruling had been altered. 
-Eds. 

Letters to the Shack 

I've read Wayne Green's comments re
gard ing the Im provement in Radio 
Shack's relat ionship to the public. Since 
I'm a bi t cyn ical In general I was doubtful. 
On November 13, 1980 I wrote a letter that 
was loaded with Quesl lons and criticism 
to Mr. Juge. I recei~ed the following in re
ply. 

" Dear Mr. Dunr1: 
Ed Jt;c1ge has asked that I reply to 

your letter of November 13th. 
Thank you lor your canst ructlve com· 

ments as we ll as for the many compl\-



ments .. . " 
At this point the letter has a page and a 

half of answers to my questions and prob
lems. These answers are direct and to the 
point with no Issue evading. 

" .. . once again, thank you for all 
your comments. They are all listened to. 
I hope that I have been able to provide 
you the Information you needed but if I 
didn' t, please don't hesitate to drop me 
a line." 
This letter is signed by Bill Walters, 

Consumer Information Manager. As I 
sa id, I'm a cynic-but results are resu lts. 
They solved my problems In a business
like manner, and fast . 

I rely on my two TRS-80 Model l 's In my 
accounting business and in the produc· 
lion of software. They are effective. I'm 
looking forward to delivery of my Model Il l. 
It ls Important to me that good working re
lationships exist between me, the maga
zines I rely on, and the computer company 
I deal with. Therefore I feel It important to 
express my appreciation to Wayne Green 
for getting Tandy to realize that customer 
relations are important; to Ed Juge for ini
tlallzlng and overseeing this very tangible 
improvement; and to Bill Walters for doing 
his job in an excellent manner. 

My hat Is off to all three of you. 

Peter G. Dunn, President 
Sturdivant and Dunn, Inc. 

Conway, NH 

Software Material Needed 

A Commodore PET·16K and a Radio 
Shack TRS-BO 16K-Level II were recent ly 
placed on loan to the men here at the pris
on. We would like to develop our skills and 
the full potential of the computers with 
our studies In electronics and microcom
puter programming. However, we are find
ing It difflcull to do without the appropri· 
ate instructional material and software 
models to gu ide us. I have talked with our 
prison librarian and tried to get him to 
order several texts covering microproces
sor programming and software develop
ment, but he Informed me that the library 
budget for the coming year has already 
been allocated, so he would be unable to 
order any for us. 

Confinement at Folsom Prison pre
sents a real problem In obtaining study 
and inst ruct ional materials of this type. 
We can borrow software textbooks from 
the Cal ifornia State library when they are 
available, but they can be kept for only 
brief periods of time. The t ime period we 
are allowed to keep them Is just not suffi
cient tor us lo properly utilize the lnforma-

lion and instructional aids they contain. 
Would It be poss ible to Impose upon you 
to send us a complimentary copy of any 
educational, business application, or 
systems program listings or tapes you 
may have available? (Both our computers 
have cassette tape 1/0 .) The condition of 
the material makes no difference as long 
as It Is useable. The programs. In addition 
lo utlllzing the subjeci matter, would be 
used to study commercially developed 
and professional ly wr itten software with 
the hope that by studying well -written pro
grams we will be able to apply the prin
ciples to our own compositions. 

If you can see your way clear to send us 
any program listings or tapes they would 
be most welcome and sincerely appreci
ated . 

Thank you very much for your consider
ation of th is request! 

Gottfried A. von Kronenberger 
PO Box 8 -49542 

clo Mr. R. E. Miiier, 
Supervisor of Education 

Folsom State Prison 
Represa, CA 95671 

This letter was passed on to us by Dr. 
Robert Biggs of The Microgram Company. 
Readers? A subscription to BO Microcom· 
puling wl// be on Its way to you. Mr. von 
Kronenberger. -Eds. 

Mad Hatter 

My story begins eight months ago, 
when I purchased Sorcerer's Castle, 
M-Trek and Galactic Blockade Runner, 
put out by Mad Hatter Software. When I 
brought the programs home, I was sur
prised to find they wouldn't load! I have 
the Radio Shack cassette mod, Alpha· 
netic's Acu-Data tape digitizer, and Larry 
Rosen's CLFIX, and I also followed al l of 
the " generic" loading Instructions. Pag
ing through the documentat ion I was glad 
to see that Mad Hatter would replace 
faulty recordings. 

I sent back the three programs with 
high hopes, and anticipation of prompt re
turn. However, three letters and eight 
months later, I failed to get any kind of re
sponse. 

If this Is Mad Hatter's policy towards 
legitimate customers, I hope you will warn 
other potential victims. 

Psu/Leong 
Chicago, IL 60659 

Al last report Mad Hatter Software was 
out of buslness.-Eds. 

Software Report 

In the November issue of 80, Wayne 
Green asked readers 10 send in comments 
on software they have purchased. 

I am particularly concerned with the 
high reputation Galactic Software has. 
The two programs of theirs I have tried 
are, in my opinion, disgracefu l. I pur
chased Mail List on the basis of Reese 

Input conts. 

f0AID 
Quick Fix Column 

A I the sugges lion of one of our read
ers, Richard Burrow of Mountain View, 
CA, BO is see/ling some short " quick 
f ix" items that can be shared by a// of 
its readers. 

These items w/11 be reviewed hy the 
editors and placed prominently in the 
letters section, along wilh BO Aid and 
the all too ubiquitous BO Debug. 

We 're not just looking for problems 
here, but solutions - whether they are 
homebrew or Radi o Shack 's own. 
-Eds. 

Line Problems 

I searched all my back Issues of your 
magazine without finding any articles 
on the two subjects I'm interested In. 

Has somebody written anything on 
making the TRS-80 Level 11 display 
lines of BO characters? This is Its only 
remaining signif icant shortcoming. I 
hope some genius has found out how 
to do it or will solve this problem soon. 

When I run the following line, the an
swer Is .0100002. Who can tell me why 
and how to correct It? 120 A = 20.01 :B 
= 20:PAINTA-B. 

I hope to see some Information on 
these sub!ects In your magazine soon. 

Michael A. Blnkhursl 
14939 Sylvan St. 

Van Nuys, CA 91441 
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Fowler's review in the February 1980 80 
issue. My comments follow. 

Mall List: Totally lacking in human en
gineering. Cannot be modified by non· 
skilled users. Major def iciencies in 
printing test labels and storing special 
displays. 
Versatile: Equally Jacking In human in· 
terfaclng. The user is left with a blank 
screen-apart from a prompt symbol
as his first Item. Requires the user to 
have a knowledge of LISTing and EDIT· 
Ing-which is not mentioned in the ad
vertising. 
To balance this, I have noth ing but 

praise for Radio Shack 's ICS Inventory 
Control System, which I have used as the 
basis for several general purpose filing 
systems. The documentation of the pro
gram (as opposed to the user's manual) is 
of course non-existent , but it is a good 
program. 

I also have high praise for Express Mar
ket ing 's Project Schedule Analysis Pack
age PSA/1 . The 61 page manual is a gem. 
Any unskl lied user shou Id be able to oper
ate the program without any problems, 
first time. A real bargain, and easy to cus
tomize. 

M. Barlow 
Pierrefonds, Quebec, HBZ 2AB 

Good News 

Cou ld I pass on a good word? AU too 
often we read of troubles and woe. We 
worry when we send off our money orders 
and hope at least for reasonably quick de· 
livery. Well , I just got two pleasant sur
prises from Fuller Software. Not only did 
the Supermap I ordered arrive within a 
couple of weeks, but It was accompanied 
by a $9.00 check. It would appear that the 
price has been reduced . How unusual and 
comforting to find this sort of integrity-it 
made my day! 

Jock F. McTavish 
Whitehorse, Yukon, Canada 

Pyramid Still Lives 

After reading the large number ol let
ters endorsing the Radio Shack program 
"Pyramid, " l was thoroughly infuriated. l 
have spent al least three days in frustrat· 
ed adventuring and have. needless to say, 
given up. This sort of program must be In· 
tended for people with a good knowledge 
of assembly language (to cheat), or for 
very experienced adventurers. 

When l first boughl my 80, l bought 
Pyramid as a starter program. I have not 

"' " •• : __ ... __ _ .,..1.1 fn,.. ~ohrl•~rv 1981 

found my way through yet. Many find th is 
sort of th ing tun, but I come to the conclu
sion that it ls not a beginners delight, as 
letters In the last Issue imply. I think it is a 
vague and over-acclaimed mess. 

l will probably continue trying, for when 
(and If) l find my way out al ive, I will really 
have something to tell my grand-kids. 

True, the idea of calling the writer of a 
program ls very brash, and the review was 
dastardly. The author made a good point 
however-just because you are smart 
enough to get through the damned maze 
doesn't mean that every CLOADing freak 
In TRS-80 land should waste $14.95 to 
challenge your score. 

Glenn Mcgee 
President GM/NC Software 

Waco, TX 76706 

LNW Expansion Board 

l recently purchased a System Expan
sion PC board from LNW Research. My 
first applicat ion was to interlace an H-14 
Heathkit Printer to my TRS-80. I ran into a 
few problems that might Interest other 
users. Since l have not yet expanded my 
board beyond th is application, response 
from other users would be helpfu l. 

Looking at the schematic, I noticed that 
the terminating resistors for 04 through 
07, GAS, RD and MUX were 1k ohm/2.20 
ohm pairs. I would have expected these 
resistor pairs to be nearly equal and also 
not iced that D0-03 was terminated with 
430 ohm/220 ohm pairs. l changed all the 
terminat ing resistor pairs to 430 ohm/220 
ohm. This resolved the hanging problem. 

The H-14 printer connection to the ex· 
panslon board (if wired by the expansion 
board schematic) connected input to In· 
put and output to output. To resolve th is, 
connections 4 and 5 were swapped and 6 
and 20 were swapped in the DB 25 connec· 
tor. 

The H-14 busy signal Is ATS pin 4 (pin 5 
in the expansion board). This signal must 
be inverted and fed to the parallel printer 
Interface. (The TRS-80 addresses the par· 
allel printer in th is conf iguration.) A 
jumper from U 52 pin 3 to U 20 pin 3 and U 
20 pin 4 to U 32 pin 11 (the remaining 
jumpers are as specified by LNW) will ac
complish the above. 

Harold L. Drurey 
Westerly, RI 

Pocket Computer 

I haYe been very impressed by Radio 
Shack's new product llne. The Pocket 
Computer , espectall')I , appears to be a very 

useful addition to their already outstand· 
Ing collection of Inexpensive computer 
products . 

For the past severa l months, l have 
been look ing for a device which I cou ld 
use in a remole data collection applica· 
!ion . Indeed, I have gone so far as to have 
a unit designed and protot')lped which 
would enable me to enter data in the field, 
and upload that data to a large minicom
puter S')lstem for subsequent processing. 
The Pocket Computer, when announced, 
appeared to be capable of performing all 
of the requirements of my data collection 
system at a fraction (1120) of the cost, and 
I was overjoyed. 

Unfortunately the Pocket Compu ter 
can't talk to anything but itself. The Pock· 
et Computer is capable of writing to cas· 
sette tape, but the tape format Is unique 
unto the Pocket Computer! Radio Shack 
is aware of this minor deficiency, yet no 
solution has been offered. 

Do any of your readers have a program 
for Model I, II , or Il l TRS-80 which will read 
a cassette tape produced by a Pocket 
Computer? I would prefer not to have to 
wait for Tandy to write the program, and 
for Apparat to fix it. 

Rick Richmond 
621 West Fontanero 

Colorado Springs, CO 80907 

Variable Change 

The "Variable Documentation" art icle 
and program by William Noel in your Sep· 
!ember issue have been very usefu l. There 
were several changes that I had to make 
for It to work with disk BASIC under 
TRSDOS 2.3 using 48K RAM: 

1. In line number 65010, change ad· 
dress 17129 to address 27172 (not 
26302). 

2. In line number 65012, change ad
dress 17128 to address 27171 (not 
26301). 

3. In line number 65020, change ad
dress 17129 to address 27172 (not 
26302). 

4. Convert line 65280 into the following 
two lines to express addresses be
tween decimal 32768 and 65535 as 
decimal -32768 through - 1: 

652&> V = 27 172 + U:IF V> = 32768 THEN 65200 
ELSE 

T = PEEK(27 I 72 ... Ut U = U + ! :RETURN 
652901" ,. PEE K1i1112 ; U 65536\ ·U - U + 1: 

RETURN 

Doug Walker 
Sa/em, OR 
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AILING INFORMATION ? 
• 

Af eta rrecfino[ogies 

FIRST AIDS KIT 

DOCTOR IT UP WITH MTC AIDS-I TM 

WORKS WITH CASSETTE AND DISK! 
•Up to 10 ueer-detlned field•, record• up to 254 characten long. 

•Machine-code et1t1lt1ted sorting: 200 records In about 5 eecond6, any c ombination of flalds, 

•Full editing capabll l tle• : 

Backapace, Rlght-juallfy, Delete field, Reatore fleld, Skip nerd, Enter lleld, Skip record, Delete record. 

•Full •electron eapebllltles: 

Choose records lo be worked on using any one ol 7 comparisons. 

Examples: NAME greater than L or STATE equal OH or PRICE leu than 99.00 

• Selectlone effect Ive for the following ma In lune tlone : 

•LOAD records from c1111sett11 or dlt1k 

•SAVE record• lo cassette or disk 

•SORT records 

•UPDATE / ADD records 

•DELETE recorde 

•PRINT / DISPLAY records 

• Prtnt/ dlsplay any combination of flelda In any order, In any position on a page-use for malling labels, lists, etc. 

MTC AIDS-I (Model I) . . . . • . . . . • . . . . . . . . . . . • • . . . . . . . $ 3 4. 9 5 

Write for our complete catalog, or 

FOR PRODUCT INFO CALL TO PLACE ORDER [·11~1 
1·800·321-3640 TOLL 1-800-321-3552 

IN OHIO c.aM (fi6~~~ (COLLECT) [%] 
l';l~TA Tt~H~[]L[]lJ~ES CORP[]RAT~[]~ ~:_:O oS a lMol r.n:~~:: 

261 11 Bru sh Avenue Euclid _ Ohio 44 l 32 1980 by Me\atecnnoloi,tes CorDOr" tion . Inc: 

,,. Reader Sen11ce- see page 242 
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Mindstorms: Children, Computers and 
Powerful ldess 

Seymour Papert 
Basic Books, Inc. 
New Yoft(, N.Y. 
Hardcover, 230 pp. 
$12.95 

by Chris Brown 
80 Stall 

indstorms, by Seymour Papert, is a 
revolut ionary book about what can 

and might be done with computers In the 
field of education_ Its content is drawn 
tram the author's years of research and 
bears little rela tlon to the drfll applica
!lons that pro liferate in computer aided in
struction (CAI). 

Two centra l themes occur in Mind
storms. The first is that children can learn 
to use computers in a most powerfu l way. 
The second, is that learning to use com
puters can change the way chi!dren learn 
everything else In our soc iety. 

Early In his introduction, Paper! can
didly states, "It is not true to say that the 
Image of a child's relationship wit h a com
puter I shall describe here goes far beyond 
what Is common in today's schools. My 
Image does not go beyond: It goes in the 
opposite direction." And so it does. 

Mlcroworlds 

In Mlndstorms , Seymour Paper! gives 
us a view of educa tional computing not 
available anyw here else. The vision he 
con/ures of the computer's role In educa
tion in the next decade finds the machine 
and the student in symbiosis: The student 
controlling the machine (not vice versa), 
and In doing so exercising control over an 
exceptionally rich and sophisticated mi
croworld. This close involvement of man 
with machine will , In Papert's view, yield 
some startling results in the areas ol 
learning, education and socializat ion. 
One of the most tang ible will be a greater 
understanding of the abstract in the very 
young. The author even feels that we can 
overcome our Inherent mathematlcal pile-

Edited by Pamela Petrakos 

"This close involvement of man ith machine will, 
1n Papert's vie . yield some startling results 

e areas of learning, educ t ·on and sociallzation " 

bla with the conceptual help of com
puters. 

Papert 's theoret ica l roots are found In 
the teachings of ean Piaget. In Papert's 
words, "I take from Piaget a model of 
chlldren as builders of their own Intellec
tual structu res_ I call Piagetian learning, 
learning without being taught." Paper\ ex
pands this model, however, by saying, 
" Bui in many cases where Piaget would 
explain the slower development of a con
cept by i ts greater complexity or formality, 
I see the crit ical factor as the relatl.,.e 
poverty of the culture In those materials 
that wou ld make the concept simple and 
concrete." 

This is where the computer comes Into 
play for Seymour Paper!. Computers can 
supp ly chi ld ren with examples and 
models which simplify those complex 
concepts. Paperfs LOGO language, the 
result of ten years research at MIT, is the 
key that will unlock the door to these rich 
conceptual mlcroworlds within the com
puter. 

LOGO Is actually a group of symbol-ori
ented, Interpretive languages that Include 
procedural definitions as well as the pos
siblllty of recursion. Using LOGO, young 
children can program cybernetic robots, 
called Tu rtles, to draw patterns or follow 
Instructions. By programming in symbol
oriented "Turtletalk," students are able to 
partic ipate in the creat ion of Turtle 
geometry. This intimate level ot part icipa
tion, in Papert's view, provides an under
standing of the abs1ract concepts under
lying most advanced learning. 

Theories at Work 

M/ndstorms provides many examples 
of Papert 's theories at work. To under
stand the nature of a different ial, students 
are asked to program their Turtles to draw 
a ci rcle. To do so, the student mus In
struct the Turtle to move forward, then turn 
a bit and move forward once again, re
peating the instruction until a circle Is 
drawn_ The lack of cont inu ity In the 
Turtle's action that eventually results In a 
circular f igure illustrates the nature of the 
differential. The student can grasp the 
concept of a differential without belng tor-

mally taught the Intricacies of calcu lus by 
simply part icipating In its creation. More 
importantly, a student can grasp this con
cept at a much younger age. The chapters 
of Mindsrorms are rich In such examples 
of the techniques that Papert has devel
oped during the course of his LOGO ex
periments. 

New Horizons 

The author maintains a balance be
tween the purely theoret ical aspects of 
his work and the practical results he sees 
in his lab. In addition l o being a lucid ac
count of Innovative research, Mindstorms 
Is also a well wri tten book (something rare 
In resea rch accounts). Papert 's fluid style 
draws the reader on to new horizons In ed
ucatlonal computing and each chapter 
telegraphs to the reader the author's own 
excitement about w at he has accom
plished to date and what he hopes will be 
accomplished In the future. 

Refreshing and Innovative 

In Minds forms Seymour Pa pert gives us 
a view of computers In education that is 
refreshing as well as Innovative. His abil· 
lty to look at the machine In a new way, to 
visualize applicat ions that have never 
been thought of, to look beyond what Is 
being done now, to what might be done to
morrow, is truly exciting. In Mindstorms 
he shares his vision with us. It is required 
reading for anyone wit h an Interest In 
computers, children , educat ion or the fu
ture. I recommend It highly!• 



Curvplot $16.95 
Curvflt $16.95 
MTS Enterprises 
Nlcevllle, FL 

by Scott Spangenberg 

Worthwhile books are an enjoyable 
e5<perlence. They provide valuable 

information and insights, making the 
reading experience entertaining. Others 
yield their treasures In a more sullen 
fashion . The same Is also true of pro
grams. Of these two pieces of software, 
I found Curvplot entertaining and in
formati ve and Curvfit to be of value as a 
teaching tool, but not as exciting to use. 

Both tapes loaded easily, and the sig
nals were clear and strong. Likewise, the 
quality of programming was excellent In 
both cases. 

Curvfll 

Curvit is a polynomial cuive fitting pro
gram wh ich will handle up to 14th degree 
polynomials and 40 data points. A unique 
feature of the program Is that it will allow 
you to input up to four y values for each 
of the x values . The program will then 
generate a separate curve flt for each set 
of data. The program takes between 20 
seconds and a little over half a minute for 
a third or fourth degree flt. 

A 14th degree fit with 40 data points will 
take better than 10 minutes. The program 
will calculate the coeff icients for each 
power of x in the selected model, predict
ed values of y over an interval, and of 
course the correlat ion coefficient. You are 
also presented with the option of analyz
ing the same data set tor a different de
gree of fit (a nice touch), and the program 
will display the correlation coeff\cients for 
all models chosen. 

My major gripes are: The instruct ions 
within the program are a little dense and 
awkward, although you can figure out 
what you are being asked to do without 
wracking your brains. (The documentation 
is a great deal more lucid and would be 
particularly helpful to those not familiar 
with the pitfalls of curve fitting .) Second, I 
would have preferred a whole family of 
curve fitting programs, no t jus t a 
polynomial curve fitting. For example, ex
ponent ial and power functions occur 
quite frequently In business data. 

My only other gripe Is a minor one. Com
mands phrased as questions (such as 
"HIT ENTER TO CONTINUE?") are con
fusing to the new computer user. This 
problem could have been el\mlnated by 

using PAINT to display the prompt and 
INKEY$ to read the response. 

Curvplol 

Curvplot also has the same bug, for ex
ample, "HIT ENTER TO SEE MENU OF 
COMMANDS?" However, the documenta
tion for this program was also very well 
done, although I did find some minor mis
takes, such as misspellings. 

This program Is a lot of fun to use and 
would be excellent for teaching, because 
it would allow students to discover the 
shapes and fundamental natures of func
tions. Any function which may be esti
mated by either the explicit functions pro
vided In TRS-80 BASIC or any approxima
tion algorithm that BASIC can handle can 
be plotted using Curvplot. 

The program wll\ automatically send 
you Into TRS-80 edit mode to place your 
function Into the body of the program; an 
original feature. You may change the 
coarseness of the plot, draw only the 

Part I: Introduction to BASIC 
Tandy/Radio Shack 
Ft. Worth TX 
$159 

Package Includes: 
Teacher's Manual 
25 Student Workbooks 
143 Transparencies 

by Joan Poltack 

Part I: Introduction to BASIC is a com
plete package of teaching materials 

consist ing of overhead transparencies 
(143 In all), a teacher 's guide and student 
manuals. All of this Is conveniently con
tained in a three-ring binder. The guide 
has been designed for use by any teacher, 
regardless of his/her experience with mi
crocomputers. 

The binder Is designed with pages one 
above the other. The upper page directs 
the teacher so explicitly that, indeed. 
nearly anyone could teach the lessons 
with little or no advance preparation. On 
the lower page the teacher finds an exact 
reproduction of the overhead transparency 
he is to show. 

Pages in the student manual are closely 
related to \he transparencies. The student 
is directed to tum to specif ic pages and is 
told when to complete blanks left in his 
manual. The answers are found In the 
back of the student manual. Each lesson 
culminates in a hands-on activity with the 

axes, relabel the axes If your plot over
writes any of the labels, and refer back to 
the menu of commands at any point in the 
program. The user must define the range 
of values that are to be plotted. 

One of the most useful features of the 
program is that you may also change the 
range of x or y values that are to be plot
ted. Th is feature also allows you to zero In 
on any areas of special Interest. 

It's possible to make the program bomb 
II you ingnore the Instructions, but ba
sically, both programs are essentially 
user-proof. 

I consider both of these programs to be 
very useful. However, Curvplot is actually 
fun to use whether you are a student, a 
lover of math or just plain curious.• 

Scott Spangenberg received a S.S. in 
math, with a minor in physics, from the 
University of New Hampshire. He has 
been tutoring math for ten years and also 
teaches programming. 

computer and a chance to test a student 's 
new knowledge. If a student has mastered 
his lessons, then the activities are within 
his grasp. The student manual and teac l1-
er's guide each end with a section called 
" Feedback for Activ ities" which shows 
the complete, correct programs. 

Part I: Introduction lo BASIC has been 
extensively fie ld tested on students rang
ing from elementary school age to college 
professors. Taken as a whole, It 's a most 
successful package that can give a group 
of computer novices the confidence and 
knowledge to delve further into program
ming on their own.• 

Joan Polteck received a M. Ed. from 
Boston College. Currently, she is the 
Media Specialist at Martha Jones School 
in Westwood, Massachusetts. 
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EDUCATION REVIEWS 

K-8 Math Program 
Tandy/Radio Shack 
Ft. Wor1h, TX 
$199 

Package Includes: 
Teacher's Manual 
10 Different Programs 
5 Cassettes 
3 Dlske/les 

by Frances H. Petrakos 

Research has identified poor recall of 
math facts as a maior source of stu· 

dents' skill deficiencies. It's a sad fact 
that once students fall behind in arlthm&
tic, they tend to stay there. 

Radio Shack's K-8 Math Program is an 
excellent computer supplement to regu lar 
Instruction that can be used successfully, 
with either the above-average student 
who wishes to sharpen his skills or the 
average and below-average student, who 
requires a remedial drill to increase his 
skill. 

Excites all Learners 

Observing students work with this pro· 
gram, one th ing is c lear-K-8 Math Pro
gram exc iles all types of learners. It packs 
the kind of interest and variety that chll· 
dren love-along with the kind of solid in· 
struction that effectively teaches compu
tation skills. Dri ll work is of primary impor
tance in arithmetic inst ruction and slu· 
dents get plenty of It here. But these are 
drills students want to do. It's one thing 
for a student to be faced with a page of ad· 
dition problems, but il's something else 
when the computer te lls the students 
which column to add first and whether 
there is reg rouping or borrowing and 
where to put that sometimes i ll usive 
number. 

Each feat ure of the program is success
oriented. They are as fo llows: 

-- .• · .. • - - -- .,,;..,,. S::11> lv11rirv 1981 

•Automatic promotion of rhe student, 
based on a minimum number of problems 
and a minimum or maximum score. 
• Placement mode to move the student 

ahead or back very rapidly to an appropri
ate level , where regular drills beg in. 
•Reinforcement message keyed lo cor· 
ree l and incorrect answers. 
•For grades K·3, reinforcement mes· 
sages use graphics: Smiley, the happy 
face, is the student's cue that he has an
swered the queslion correctly . Later 
grades were reinforced with statements 
like "Great ", or " Thal 's correct!" 
•A unique student time-out function 
prompts him. If a student doesn't respond 
after 15 seconds, one of a series of 
prompting messages tells him to " Come 
on, try one," or " Don 't go to sleep." 
• Session that can be set to run a specific 
number of prob ems and term inate auto
matically, or can be ended after a t ime 
limit by using a keyword known on ly to the 
inst ructor. 
• Individua lized instruction for each stu· 
dent. Each student moves at his own 
pace, co nstant ly chal lenged, but never 
threatened. Th is is certainly important , If 
the prog ram were being used by a remedi· 
al student. 
•A flash ing cursor denotes borrowing in 
subtract ion or carrying a number in addi· 
tion . This same procedure is used for mul
tiplication and division problems. This Is a 
very good technique for the slower than 
average student, who has d ifficulty re
membering the steps in the correct se· 
quence. 
•A comprehensive reporting function is 
provided at the end of a student session . 
The screen displays the total number of 
problems attempted, number correct , per· 
cent correct, any promotions and average 
response time. All these features offer 
learning incentives to the student. 

The package also includes a Student 
Record Summary Sheet, which is filled in 
at the end of each session . The teacher, 
with a quick glance can see exact ly where 
a student's strengths and weaknesses li e. 
This automatically shows a teacher or 
aide what lesson lo continue at the next 
session . Thus the automatic promotion or 
demotion feature al lows the students to 
progress at their own individua l rate. 

Skill Building Lessons 

The skill building lessons In addition, 
subtraction, multipllcalion and division 
present more dilflcult problems as the les
son numbers increase. An appendix out
lines the problems covered within eacll 
lesson, thus making it easier for a teacher 
to place his/her student. A teacher can se
lect tile number of problems Ile/she wants 

''Encounter after 
encounter with success 
motivates a student, and 
when a program doesn't 
'feel like math' . .. then 
indeed it is a positive 
learning experience. '' 

each student lo work, cind can also time 
the sessions . 

The program's buil t-in features o f im
mediate feedback of correct or incorrect 
problem solving make it an invaluable 
learning tool. The criteria for evaluating a 
student's progress are also built Into each 
program . For example, If a studen1 is hav
ing diff iculty, he is required to work addi· 
tional problems and must solve eighty 
percent o f the prob lems before he is pro
moted to the next level. If lhe student is 
unable to work at least lorty percent of lhe 
problems correct ly, the previous lesson is 
repealed . 

K-8 Math Program is an excellent leach
ing tooL The tapes lor each grade level be
gi n with the most basic arithmelic facts 
and computational skills, so !hat no mat · 
ter how far behind a sludent may be, he or 
she won't be left out . And you can appro
priately place the better student, offering 
him a challenging, stimu lating experi· 
ence. 

The mat h level in the tapes is careful ly 
controlled to make the program access i· 
ble to s1uden ts ot mixed abi li ties . And be· 
cause only one math skill is covered in 
each lesson, students prac tice intensely 
and acqu ire the reinf orcement they need 
to master that sk i ll before they move on to 
the next. 

Rad io Shack's program is designed for 
simplicity and ease of student use. En
counter after encounter with success mo
tivates a student. and when a program 
doesn 't " feel like math" (as expressed by 
one student), then indeed it is a posit ive 
learning experience.• 

Frances Petrakos received an M. Ed. from 
Boston State College. She has been 
teaching for the past ten years on various 
levels- from grammar school to high 
school. Currently, she is a teacher of mod· 
erate special needs in Westwood, Massa· 
chusetts . 



MTC AIDS-Ill™ 
MODEL I . . . $69.95 MODEL II . .. $99.95 

Introduc ing the la est add1tron to MTC's family ol data ma nagement systems, AI DS-111 NO 
PROGRAM MI G. easy to use . COM PLETE PACKAG E including demonstration application , 
documen tahon and MAPS-I ll (see below). 

• Up to 20 USER-DE Fl NED Fl LOS of either numeric· or characte r -type 
• CHARACTER -type fields may be any lt!'ngth ( otal: up to 254 characters). 
• NUMERIC- type fields fea ture automatic fo rmatti ng. r ou d ing , decima l alignment and 

validation . 
• Full Jea ru re ED IT! G when adding or changrng records: 

. ENTER FIELD (can't type ·•n more characters th an spec11iedl 
·BACKSPACE (delete last choracter ty poed'I . RIG HT-JUSTIFY FIE LD contents 
· DELETE FIELD contents · · SKI P FIELD (to next or prevlOuS !1eld) 

RESTORE FIELD contents - SKIP RECORD (to next or previous record) 
• SORTIN G ol records Is MACHI NE CODE assisted . 

- 200 RECORDS (40 characters) in about 5 SECO NDS. 
- ANY COM BIN ATIO N ot fi e lds (includrng numerics) with each field m ascend ing or 

descend mg order . 
• SELECTIO N of records for Loading , Updating , Delet:mg, Pr inting and Sav rng rs 

MACHINE CODE assisted. 
- Speci fy up to 4 CRITERIA, each usrng one of 6 REL ATI ONAL COM PARISONS. 
- LOAD or SAVE selected records usrng MULTIPLE FILES. 

Exam ple: Select records representing those people who f111e m the state of Col· 
orado, but not 1n the c ity of Denver. whose last names begin w1lh " F" 
and whose incomes exceed $9000.00 . 

- Example: Select records repfesen ting those sales made lo XYZ COMPANY that 
exceed S25.00, between t e dates 03/ 15 and 04/ 10. 

MAPS-Ill (MTC AIDS PR INT SUBSYSTEM), included at no charge, has the folio mg features 
• Full AIDS-Ill SELECTION capab1l it1es. 
• Prin ts user-specif ied f ields DOWN THE PAGE . 
• Prin ts user ·spec1f1 ed fields 1n titled . colum nar REPORT FORMAT. au tomat ica lly 

generating column head ings, pagrng and (op llonally) 1ndentallon. 
• Can create a single repor t from MU LTI PLE FILES. 
• Prrnls user-defined for mats for CUSTOM LABELS, custom fo rm s, etc. 

TC AIDS CALCULATION SUBSYSTEM-Ill"' 
MODEL I . . . $24.95 MODEL II .. . $39.95 

MTC's most popular AIDS subsystem. Use • Columnar sub totals gener ated when 
for r eport generation involving basic there is a change in a user· pecilied 
manipulat ion ol numeric data. Features ar e: column. 
• User-specified page title • User-specified Columnar Totals 
• Columnar Headings • Columnar values computed using con-
• Optional Indentation stants andl or column values 
• Use for accoun ting. inventory , trnanciat • Balance for ward calculations (Ex: Gross 

and other numeric-based in formation sales equals previous gross sales + sale 
systems. amount + sales tax). 

Compare AIDS-lll "' ICALCS-111 '" with anv other data management package under SI OO! 
Others make claims, CALCS·l ll'w deliver ! 

CALCS·lll "' REQUIRES THE PURCHASE OF AIDS·lll "' OR AIDS-I '" 

Let your TRS-80™ Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique package, "INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING" in· 
eludes ten 45-mlnute lessons on audio cassettes. a 
display program for each lesson pro · ing illustra· 
tion & reinforcement , and a ten book on TRS-80' 
Assembly Language Programming. Includes use
ful routines to access keyboard, video. printer and 
ROM. Requires 16K · Level II. Model I. 

REMASSEM-1 . .. ... . .. ...... $69.95 

FOR DISK SYSTEMS . . .... . . . $74.95 

Let Your TR~801"' Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 
REMSOFT does it qain! REMDISK·L. a concise, 
capsula !.l.lpplement to REM SSEM-1. Package 
consists ol two 45-mlnute lessons on audio cassel· 
les. and dlspl.ay P!'c>g-rams pro · ~ Illustration 
and reinlareement. Provides 51>Kil1C track and 
sector 110 t~hniques. and s-equential and random 
file acceM methods and routlnu. 

REMDISK-1 . .. .. .. . . . . ...... $29.95 

l 9BO b Ma1111echno1o&1es CorP<>rOTIOfl Inc 

MTC ls proud to announce MTC EXTENDED 
BASIC tor the Model II, by R. Ryen. Features in· 
elude "fi xes" to eri ini; BASIC. multi-I ne func· 
l ions. extending an existing sequential file, PEEK. 
POKE. greatly enhanced screen control and er· 
panded editing capabilities. The contents or 
variables are NOT CHANGED when editing. delet· 
ing, inserting or merging lines, allowing continued 
program execution! All th is and much more. Com· 
patible with SNAPP BASIC, below. 
MTC EXTENDED BASIC . , . .. . . ... . . . . . . S 99. 95 

MTC brings you the best of SNAPP, lnc.'s Model II 
BASIC Interpreter at a very special introductory 
price. Written entrrely in machine language. the 
enhancements are fully integrated into BASIC and 
require no user memory or disk space. Utilizes AP· 
P RAT's NEWDOS modifications to BASIC on th 
Model II. Features include 16 single keystroke 
commands for editing. listing. and other opera· 
liens. An enhanced program lme renumbering fa
cility supports relocation and duplication of blocks 
ol code. Includes a po erlu l cross-reference capa
bility lor producing a list Identifying program tine 
locat ions of user-specified variables and line 
numbers. Output may be d1sp yed or printed. 
Compatib~e with MTC EXTENDED BASIC, above. 
SNAPP BASIC for Model II ... .. . _ . .. .. . . S 99.95 

- = ·~ - - - ~ t : 

MTC AIDS MERGE-Ill™ 
This subsystem will combine up to 14 AIDS· 
created data tiles in to a single. large Ille. An op
t ional purge capabllll y remove duplicate entries 
while performing the merge opera n (can even 
be used to eliminate duplicates m a single Ille). 
M chine-code assisted for high-speed perfor· 
mance. MERGE-Il l™ properly handles files sorted 
by any combination of Jields. including numerics. 
with each Held in ascending or descending order. 

MTC AIDS MERGE-Ill™ . . .. . ... . . . Sl9.95 
l=or Model I I ... . .... . . ....... .. . . S29.9 5 

Let Your TR~801 Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 
A complete ched!up for your Model I. THE FLOP· 
PY DOCTOR completely checks every sector of 
35- or 40-track di$1l drives. Tests motor speed, 
head position . controller functions, status bits 
and provlda compleb! error logging. THE 
MEMORY DIAGNOSTIC checks lor proper 
write/read , refresh, ei:eeutability and exclusivity of 
aU address loatlons. Include& both dlagn0$tics 
and complete IMtructlon manual. 
SYSTEM DIAGNOSTICS ... .. . $19.95 
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EDUCATION REVIEWS 

Money Master 
Med Systems Software 
Chapel Hiil, NC 
$9.95 

by Sherry M. Taylor 

There's a new education program from 
Med Systems Software for the TRS-80. 

You remember your TRS-80-the one you 
bought for yourself , bu t the k ids have 
taken over? It they 're going to dominate It, 
they might as well learn something. 

The program Is called Money Master 
and Is designed to give children practice 
counting money. There are dri lls In adding 
coins and bllls and drills In maki ng 
change. 

As In any good educational program, 
the student thinks he/she is playing a 
game. The student is confronted with a 
random ly generated maze stocked with 
creatures and objects. To mo1.1e th rough 
the maze, the student must buy lhe ob
jects and pay a toll to the creatures. 

When the st uden t enters a room in 
which there Is an object , the screen clears 
and shows drawings representing the 
coins, penny through half-dollar, In a col
umn with a graphics $1 and $5 bil l. The 
student pays for the object by Indicating 
how many of each coin or bill are needed 
to make up Its exact price. 

When a creature is encountered, the 
student is to ld how much the toll is and 
what the creature took . Alongstde lhe 
coins, the student Is then shown his 
change. The student must determine 
whether the creature gave back. the cor
rect change, and Indicate yes or no. 

If the student's answer is wrong, the 
computer displays the correct answer. 
The creature or object Is moved to another 
room to be faced aga in. If the student gets 
the amount correct , but another combina
tion of coins Is belier, that answer is also 
shown. He is gi\len credit for a correct an· 
swer, but cannot use 68 pennies to pay for 
somethlnQ that costs 58¢. In this case, the 
computer informs him that the amount Is 
correct, but he has used too many coins. 

Each game Is different. There are two 
dozen creatures and objects stored In 
memory, but only six are used for any 
game. The arrangement of the rooms and 
hallways Is random. 

A graphic representation of the player 
shows him walking along the hallways, 
commanded by the arrow keys on the key
board. The anlmallon routine ls simple, 
but adds a nice touch . 

Although th is program ls designed for 
chlldren with some knowledge of money 
and addition, with the help of a patient IU
tor e1.1en younger chl\dren enloy it. My fi1.1e-
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year-old moves through the maze while 
his older fr iend works the problems. 

When all the ob jects ha1.1e been bought 
and the creatures dispelled, the game 
ends. Everything the child bought is 
shown on the screen, along with the per
centage of correct answers. 

The program has three levels of d iffi. 
culty. Easy deals with amounts under $1 ; 

Vector Addilion Program 
Tandy/Radio Shack 
Ft Worth, TX 
$29.95 

Package Includes: 
Programmer's Guide 
User's Guide 

by Mary Shooshan 

Agood teacher Is always on the look · 
out tor good-I mean really good

teaching programs. A new addition to 
Radio Shack's eduction a I software is Vec 
tor Addition, a\lailable on cassette or disk . 
Usefu l In geometric and physical applica
tions, Vector Addi tion will find the resul
tant o f up to twelve vectors and display 
them tip-to-tai l or 1rom a common origin . 

The program assumes you know what a 
vector is and how to add vectors by tip-to
tal! and parallelogram methods. The man
ual does go through some e)(amples, but 
you are responsible tor knowing any nec
essary formulas , e.g. for 1.1elocity, force 
and momentum. 

General Instructions 

The 47-page manual beg ins with gener
al instructions on using the TAS-BO. This 
introduc tion will enable people unfamiliar 
with th e computer (such as students and 
teachers In a classroom) to get star1ed 
with a minimum of diff!cul ty. 

A very worthwh ile section suggests 
se1.1eral ways to use computers in school: 
in the classroom, In a lab, in the library. It 
compares cassettes to di sks as a medium 
for storing programs. Finally, It notes sev
eral things to keep In mind when choosing 
a location for a computer system. 

Wh lle the manual does a fa irly good job 
explaining most of the program's special 
commands, the very useful ed it mode, E, 
Is barely mentioned. Don' t let th is stop 
you, as edltl ng or alterl ng any of the vec
tors Is easy-just indicate wh'rch vector 
you wan! to change along with the new 
magnitude and dlrect ion. 

The manual goes through one simple 
example slep by step . If you are ever wan-

moderate, up to $5; hard, up to $10. 
I wish the program had a preschool 

level. This option could allow 79 pennies 
to be accepted for payment, or keep the 
prices to a total of one coin. This way the 
preschooler could match the coin to the 
price, penny by penny. 

The program is written in BASIC and 
uses 16K memory. • 

dering around city btocks that are In per· 
feet alignment with the compass and are 
curious about possible fllghl paths for 
crows , this example is for you . Two more 
d ifficult prob lems w ith thei r solutions are 
also presented. 

A good listing of problems with solu
tions is provided - problems covering fun
dament als of vectors, d isp lacement vec
tors, velocity and accelerati on, force, 
gra1.1itation, conservation of momentum, 
and electric forces and fi elds-a broad 
range applicable to both math and sci
ence courses. 

A Variable Listing 

For those who are interest ed in pro
gramming, a guide lists the variables and 
subdi1.1ides the program into sections. 
Tandy suggests no modif ications, how
ever. 

How does thi s program add up? It's well 
written and uses a good (for TRS-80) 
graphic display. The manual is wel l orga
nized for classroom use. This is a wor1h
whlle package for demonstrating vector 
addit ion as well as providing student 
practice. • 

Mary Shooshan rece ived a B.A. from Co l
by College in math and phi losophy. Alter 
two years of reaching high school math 
t1nd science, she ret ired to pursue educa
tional, as well as other, computer app/ica · 
tion s. Currently, she Is an edi tor with 
Instant Software, Inc_ 



~ META TECHNOLOGIES ~ 
<_ry FOR YOUR TRS·SOT" DISK SYSTEM ~ 
MTC AIDS CALCULATION SUBSYSTEM-Ill™ 

MODEL I ... $24.95 MODEL II ... $39.95 

User-specif~ <~;~;~;==~;~v~;;-~;~;;- ,,,==c===========~ ========-====;;~~=~=- Automat.ic Page 
page title Numbering 

Columnar~~~~~ ~~: ~:g~== ~::_~~== ~~;::,.~~ ~=~::=:~~:: $ / ill I T 

Headings o . oo·---- User-specified 
ACM£ 3/ 10 100 <i 7s .oo 37 .lJ 11 2 . 13 1 . 12 initial balance forward 

200 1325 . 00 7 2 .88 2 110 . 00 6 . 99 
J/ 20 400 247 5 . 00 136 .13 472 1 . 1J 6 . 5 3 

60 0 362 5 .0 0 199 . 38 8 54 5 . 50 6 . 37 
400 26 0 0 . 00 14 3. 00 112 89 . 5 6.96 

/'

/ 10 
/ 20 

Optional 
----------- ---------

170 0 10700 . 00 588 . 50 

Indentation MET A 3/ 10 
3/ 15 

200 1345 .00 
---"'""'"'~~-=--:-::~7 Columnar values 

12107 . 48 1 . 0¥ computed using 73.9 8-

Columnar subtotals 
generated when 

there is a change 
in a user-specified 

column. 

User-specified 
Columnar Totals 

XY Z 0 

4/ 0 5 
4/1 0 
4/ 20 

3/ 10 

100 
200 
400 
150 
60 0 

650 

200 
100 
300 

6 00 

150 
200 
so 

300 
40 0 
70 0 

6 7 4. 00 
1295 . 0 
24 35 .00 

935 . 0 0 
35 8 5 . 0 

-----------
102 6 9 .00 

13 25 . 00 
685 . 0 0 

1 40 . O!l 

-----------
3950 . 00 

995 . 00 
134 5 . 0 
355.00 

1975 . 00 
2520 . 00 
417 5 . 0 0 

37 . 0 7 
7 1 . 2 3 

13 3.9 3 
5 1. 43 

197 . 18 
---------s 4 . 80 

72 . 88 
37 . 6 8 

106 . 70 
---------

2 17 . 2 5 

54 . 73 
73 . 9 8 
19 . 53 

108 . 63 
138 .6 0 
229 . 63 

13 4 1 a. 55 1. 1 1 constants and/or 
147 84. 7 7 6. 83 column values 
173 5 3 . 70 6.0 
18 340 .1 2 6.58 
2 2 122 . 30 6.30 

235 20 . 17 6 .99 
24242 . 85 7 . 2 3 
26 2 9 · 5 5~·8 2 Balance forward 

calculations (E1: Gross 
sates equals previous 

27339 . 27 7. oo gross sales+ sale 
28758 . 2 5 1 . 09 amount + sales tax) 
29 132 . 77 7 . 4 9 
3 12 16 . 4 0 6 . 95 
338 7 4. 0 0 6 . 65 
382 7 9 . 6 2 6.29 

Compare AIDS-Ill™ /CALCS-lllTM with any other data management package under $100! 

Others make claims, CALCS-111 ™ delivers with user-specified: 
• Fields in any order, with optional indentation • Columnar S'-!btotals and totals 
• Computations using field values and constants • Full AIDS-Ill selection of records to be pr nted 

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

CALCS·lll™ REQUIRES THE PURCHASE OF AIDS·lll™OR AIDS·lrM 

Products damaged in 
transit will be 
exchan~ed. 

Prices, Spectlications. 
and Offerings subject 

to change without 
notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

FOR PRODUCT INFO 
1 ·800-321-3640 

DEALER 
INQUIRIES 

INVITED 

CALL 
TOLL 
FREE 

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

TO PLACE ORDER 
1-800-321-3552 

IN OtllO caP (216)289-7500 (COLLECn 

• Add $2.50 for 
standard UPS 
shipping & handling 

• S2.00 EXTRA 
for C.O.D. 

• Ohio residents 
add sv,3 sales tax. 

fjtTR Tt:cH~DLDG~t5 Cor:tPDr:tRT~o~ .,.-20 801219 

261 11 Br ush Avenue. Eucl id . Oh lO 44132 
H~S ·60 ''a TM ol Ja ndy Co•P 
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IOREVIEWS 
Edited by Pamela Petrakos 

Your First Computer 
Rodnay Zaks 
Sybex, Inc. 
Berkeley, CA 
Soltcover, 258 pp. 
$7.50 

by Carolyn A. Straub 

So that you don't get lost In a mlnd
boggllng sequence of computer pro

gramming events, here Is a beginner's 
guide to help you take stock ol your busi
ness or personal computing needs and 
plan for your first micro. 

Your First Computer, by Rodney Zaks, 
comes complete with summaries and 
tests at the ends of chapters along with 
six appendices of additional, definitive In
formation at the book's end. As a novice, I 
found It a good foundation. 

The figures and photos a.re clear. In 
Chapter Seven, on " Business Comput
ing, " there Is a page by page Illustration of 
a run through a malling list program. 
Called NAO (developed by Structured Sys· 
terns, Oakland, CA), the program has six 
modules-lour are demonstrated In print. 
The program Is written In CBASIC, a com
piled version of BASIC. It Includes Ille cr&
atlon and sort routines In the selectton of 
entries for a typical malling list. The begin
ner sees the display step by step on the 
video screen and Is aided by the book. 

The author Is a bit brief In describing 
business applications. More detailed ex· 
amples of business programs which your 
computer could run might be shown. 

Your First Computer takes you In 
logical progression from the basic con
figuration of a micro layout to program
ming, the various computer languages, 
peripherals, and system appllcatlons. 
Chapter 13, entitled " Help," Is a listing ol 
clubs, magazines and other educatlonal 
outlets where you can go to l lnd out more 
about your particular area of Interest. 

The reader Is lured Into the book by a 
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"So that you don't get lost In 
a mind-boggling sequence 

of computer programming events, 
here Is a beginner's guide . 

humorous open ing chapter where a family 
Is living within a completely computerized 
home. By setting these scenes, the author 
teaches us definit ions. The ensuing chap
ters take us through the micro and Its 
basic components, and there are self· 
testing exercises (with answers on the 
next page). From there, we learn how a 
system works , about programming, flow 
charting, Information representation and 
applications. Several trademark com· 

A SAFE House Electronically 
Tandy/Radio Shack 
Ft. Worth, TX 
Sollcover, 125 pp. 
$1.95 

by Bruce R. Evans 

Many of you may be wondering how to 
develop home security systems us

ing your microcomputer. And althoug h 
you may be able to write the soltware and 
build the interface; do you know what 
hardware Is on the shelf or how to assess 
it? 

Well , Radio Shack has come to the res
cue wl1h a small book writ1en in distinc
tive style by Texas Instruments. 

Chapter One is an anecdote of the need 
for protection , wh ich progresses to a nar· 
rat Ive on how securily has been achieved. 
Don't let the childish style ol this chapter 
put you off . Just skip it! 

Chapter Two is an overview of lhe cur· 
rent systems. Although there are photos 
of some of the equipment-available at 
Radio Shack - the central thrus1 gives you 
the general details ol what to buy olf the 
shelves including the limitations. This Is a 
good start for your own system. 

Chapter Three gels down to the resis
tors and capacitors of a system. With 
lhree solid examples, the book describes 
the best way to monitor and protect spe
cif ic layouts. The pros and cons of each 
method are spelled ou1 along with the me
chanics of the hardware. The simplicity is 
amazing. Perimeter as well as space sys
tems Including In fra-red, sonar and micro
waves are discussed. The emphasis is on 

puters are described briefly, In sum
maries. 

One thing I fell lacking was a thorough 
discussion of soflware. Also the final 
chapter, "Tomorrow," too succlnct\y and, 
without much analysis, describes the 
future of computers. 

There Is sllll much to learn about the 
science behind the operation of the 
microcomputer. This book Is, at least , an 
incentive to learn more.• 

home security to safeguard the house and 
contents in the owner's absence and, 
more importan tly, lo protect lhe occu
pan ts when they are home. 

Chapter Four does the same for a busi
ness. Here, the emphasis Is on detect ing 
and catching an intruder as well as pro
tecting your business from sudden flood
ing or fire. Most of the ideas presented 
within th is chapter are also appl icable o 
your home system. 

Chapter Five deals more explicitly wi!h 
the hardware, particularly the lntercon· 
nections that enab le response. A few 
hints are given on using a computer but 
these are suggestions rather than speci f· 
lcs. I don't feel that this Is a failure of the 
book-ii is beyond Its scope and purpose. 

The book Is well-writ ten and lectu
ally accurate; I recommend It to anyone 
who Is contemplating building a security 
system.• 

Books 

" 



Typing Tutor 
Micro sot! 
Bellevue, WA 
$14.95 

by Richard S. Adcock 

S o, you're great wit h the computer: 
You can compose a BASIC program 

in your head without giving it a second 
thought. But when you get ready to enter 
the program into the computer, you sit 
there for an eternity hunting and pecking 
your way around the keyboard, cursing 
yourself for having taken baskelweavlng 
rather than that typing course. 

You could call a local college and see 
what they offer ln the way of typing 
courses, or you could spend a mere $14.95 
for a program recently Introduced by 
Microsoft and, as their brochure sug
gests, " turn yOtJr computer Into the Aristo
tle of Typing Tutors." 

Typing Tutor comes on cassette and 
makes your TRS-80 a top notch typing 
teacher, capable ol Improving the typing 
ski lls even of a fairly adept typist. 

Typing Tutor Is designed with the pro
grammer in mind. During the typ ing exer
cises, it Is not unusual to come across 
words like DEFINT or DEF DBL wh ich may 
seem like gibberish to many people, but 
are of Interest to programmers. 

Peeking While Pecking 

Accord ing to Microsoft , the unique 
thing about this program is a feature they 
call Time Response Monitoring (TAM), 
whfch allows the computer to scan the 
keyboard 20 times a second, keeping up 
with even an extremely fast typist. Th is Is 
also the feature that presumably separ
a tas the teachers from the Aristotles . 
TAM Is fast enough to catch even the 
slight pause between keystrokes which 
normally indicates that you have peeked 
at the keyboard. 

You may choose to pract ice letters, 
numbers or symbols, then choose either a 
pract ice paragraph or typing lesson . The 
pract ice paragraph Is used primarily as an 
Ind icat ion of current sk ills. When fi nished, 
the computer analyzes the results, Indi
cat ing speed. accuracy, the characters 
you were slow on and the characters you 
missed. 

The computer will also Instruct you , by 
giving you different combinations of eight 
characters to practice. You start with 
those found on home row, but as you 
achieve a certain amount of speed (20 
wpm start ing out) with any one character, 
It Is moved off the practice list and 
another character takes Its place. 

The beauty of th is system is that you 
work only with those characters Iha! you 
need to pract ice. Old Mrs. Markel, the high 
schoo l typing teacher, cou ld never have 
done th is. 

Aller you have run through a series of 
ten lessons, the program allows you lo 
choose a faster, slower or unchanged 
minimum speed for the next lessons, or 
will let you try another practice paragraph. 
The practice paragraph is now composed 
of those letters, numbers and symbols 
you pract iced unti l they were removed 
from your list. You get immediate feed
back on how well you 're doing in terms of 
speed and accuracy. 

Look at it this way. If you are trying to 
speed up your computer, a cassette to 
disk upgrade will Improve speed by a fac-

Deathmaze 5000 
Med Systems Software 
Chapel Hiii, NC 
Level II, 16K 
$12.95 on cassette 

by Debra Marshall 
BO Stall 

I've had It ! I'm sick of It! I hate It! . .. Well, 
maybe I' ll try Deathmaze just one more 

time. 
This has got to be the most Infuriating, 

Irritating, aggravating, frustrat ing, anger
ing, spellblnding game on the market. 
Whoever wrote It Is a pure nut. 

I'm not going to describe it, except to 
say that it's different from any other ad· 
venture game I've seen so far. Just think· 
Ing about it makes my blood boll, my teeth 
chatter, and I get an overpowering urge to 
try It again .. . just once more. One staffer 
here actually dreams about the corridors 
and doorways. 

The game comes complete with practlc· 
ally no direct ions whatsoever, but It does 
have a warning: " Ba patient. You will not 
solve Deathmaze during the first week. Or 
th& first month." Well, I've managed to In
volve just about everyone at Green, Inc. In 
this mind trap, either directly or Indirectly. 
My boss Is making dire pred ictions about 
my career, when he's not making sugges
tions about how to solve this puzzle. I'm 
gaiting desperate. What do I do? I can't 
get past the first level I 

To Everything There ts a Season 

I've wandered the maze, checked out all 
the rooms, and gathered all sorts ot junk. 
Somehow this stuff is supposed to help 
me get out a! the maze alive. It Isn't hap-

tor of maybe 50 percenl . Yet, a slow cas
sette isn't all that painful , is it? You can 
always drink a cup of coffee (or some
times two) whi le wa iling . If you can up
grade your typ ing speed from a hunt and 
peck 10 words per minute to 98 percent ac
curacy al 52 words per minute, a program 
that you would normally load in five pain
ful hours could be loaded in an hour. Typ
ing Tutor may well be the best deal In a 
speed-up kit you 'll ever buy. • 

pening. What would you do with a rotten 
sneaker, a jewel handled dagger, a preci
sion crafted fr isbee, a hat with ram's 
horns, a broken calcu lator, and the boxes 
all or them come in? Or what I am sup
posed to make out of the crypt ic message 
I found on one wall : "To everyth ing there 
Is a season" ? I mean, noth ing works! 

I' ll tell you what I keep doing. I keep 
starving to death. I've starved to death by 
indlvidual and group effort, at least 50 
Umes In the last two weeks. A person's 
got to eat somehow! I can 't even get out of 
the seventh room to find the fridge. 

Please, please, doesn't someone out 
there know where to find food and how to 
get out of the seventh room? Where's the 
door to the second level? Does anyone 
have a magic word to activate any of the 
junk I've been carrying around? Do I really 
want to put myself through five levels of 
th is agony? 

Ah, but such enticing, Interest ing 
agony I 

I've got to get beck to work now. I left 
some articles here on my desk some
where ... Help! Oh no. There's that crazy 
message again ! 

Invert end telephone. 
Invert end telephone. 
Invert and telephone. 
lnver1 and telephone. 

Maybe I should try .... • 

Note: In an attempt to preserve the sanity 
amongst the staff a r 60 and Kl lo baud, and 
In order to get some real work out of these 
game-crazed editors, 80 Mlcrocamputlng 
hereby offers a reward of $50 to the first 
person to provide the solution to this 
game. Included will be our grateful 
thanks. 
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The Patch 
Cecdat, Inc. 
Moscow, ID 
$69.97 

by Sal Navarro 

Let me tell you of the events leading 
up to my selection, purchase and In

stallation of the Patch. 
I've Installed many dual case mods for 

friends of mine, each one just a little bit 
dlflerent, but still basically the same. Fi
nally, Radio Shack came out with theirs. 
Although it had a different graphics gener
ator to give it descenders, and consider
ing the fact that it won't work with al l pro
grams-It remains basically an Electric 
Pencil mod. All of the dual case mods I've 
encountered need lo reserve memory for a 
drl\ler routine, and some programs I have 
conflict with the dual case drivers. Then , 
along comes The Patch. 

One day I was looking at an advanced 
copy of an advertisement for Kilobaud 
and BO Microcomputing on the Patch. The 
ad had statements like 'Electronic Mod
ule,' 'No software to road,' 'Operates like a 
standard typewriter,' 'Block cursor,' 'Spe· 
cial options available for live to ten dollars 
more.' It convinced me to look into what 
The Patch could do. 

I called Cecdat and spoke to Greg Matt
son, who told me that the first modules 
had been shipped and were being used 
with great satisfaction. After a lengthy 
talk and Greg's assurance that if there 
were any problems, (which there shouldn't 
be) they would be promptly taken care of. 
It was then I decided to order my Patch . 

The Dawning of the Day 

The day it arrived was truly not one of 
my better days. Murphy's laws were In lull 
bloom. When I arrived home, on the table 
lay a package marked The Patch. The way 
the day had gone I wasn't sure If I wanted 
to open i t. I found the instruct ions aimed 
at a novice user. I noticed that If you al
ready had the Electric Pencil mod In, you 
could skip over two thirds of the instruc
tions. 

After supper and a little relaxation while 
reading over the instructions aga in, I de
cided to tempt Murphy. It went along flaw
lessly and in 30 minutes I was ready to 
power up. Lo and behold, on my video 
screen was upper and lowercase. Need· 
less to say I had to try each and every let
ter from A to Z. First lowercase then up
percase. Everything was there, like a regu
lar typewriter. Press shift and there was 
uppercase, no shift and I had lowercase 
and I didn't even load a driver routine. 
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I then proceeded to try TRSDOS 2. 1, 2.2, 
2.3, NEWDOS, and VTOS 3.0. BASIC will 
accept lowercase but DOS will not. Forlu· 
nately, I had some zaps for NEWDOS to al
low DOS to accept lowercase commands. 
After I applied them, NEWDOS accepted 
commands with uppercase, lowercase 
and a mixture of them. CP/M was the only 
funny one. It accepted lowercase input 
but appeared on the screen In uppercase. 
Also to stop a BASIC listing the shift @ 

would not work. Upon further investiga
tion I realized that it was looking for a re
versed keyboard. When I tried'@' with no 
shift It worked fine. When you scroll a pro
gram it is much easier to use the@ with· 
out the shift to start and slop the scroll. 

Next I tried my disk directory program 
because it resides In high memory and 
uses the rest of memory to record and 
manipulate the records. It worked per
fectly! In hlghslght though, 1 see where 
the programmer was a little careless with 
the menu and some other statements. 
There are a few upper and lowercase let
ters mixed together which I had never 
seen before. 

Murphy's Law #15 

Next I entered free and was greeted by 
'program not found.' What program? I 
asked for free space on the disk. Then I 
noticed that I had only typed 'Ire.' Pardon 
me computer. Something was wrong, I 
couldn't get that second 'E'. No matter 
how many times I hit that 'E' key, It would 
not print. I tried a different key and it 
worked. Then I went to the 'E'; It worked. I 
tried it a second lime. No good. Finally I 
found I had to wait about 15 seconds be-

80-Graphlx Board 
Programma International 
Los Angeles, CA 
$150 

by Bruce Douglass 

The 80-Graphix board Is offered by Pro· 
gramma International as a solution to 

the TRS-80's low-resolut ion graphics. The 
80-Graphix board, the ad says, gives you 
greater resolution than the Apple II. In re
turn for high resolution you get a program
mable graphics generator complete with 
lowercase. 

Ease of Installation 

The board comes with easy·to·follow di· 
rections. I managed to install the board 
with only one sligtit modificat ion In the di-

fore the key would work again. What could 
Murphy be doing to me? 

It turned out to be Murphy's law 1#15. 
One debounce In DOS plus one debounce 
in the Patch equals one key dead tor 15 
seconds. After 1 disabled the debounce in 
NEWDOS, everything worked fine. I contin
ued to try different programs to see If 
there were any other strange problems 
that I might run Into. There were none. 

By now, with the time difference be
tween New Jersey and Idaho, I could place 
a call to Cecdat. After I explained the prob· 
lem to Greg we both had a good laugh and 
he said that If I wanted a permanent fix to 
send him back the Patch and he would re
move the debounce. When I received the 
Patch back I tried a single key over and 
over again. Greg had removed the de
bounce as promised. 

I Love My Patch 

As you have probably figured out by 
now I don't particularly care for Murphy 
but I do love my Patch . I highly recom
mend The Patch to anyone wno is interest
ed In having a reliable dual case system 
with no software to worry about loading or 
losing. 

I understand that Cecdat will be an
nouncing another version of the Patch for 
$97.47. This new version will be able to 
toggle between a standard TRS-80 key
board and an upper/lowercase keyboard. 
Also they will be introducing an electronic 
shift lock for $10.00. 

An extra plus is the one-year warranty 
you get with the Patch. By the way, I re
ceived my Patch in February 1980 and it 
has worked ever since without a hitch.• 

rectlons. One of the ICs was " hunch
backed" and wouldn't stay in place for the 
cement to dry. I ended up soldering it Into 
place. 

Straightforward Programming 

Programming the 80-Graphix Board Is 
straightforward, but consumes a great 
deal of memory. The video memory is 
used to program the characters In the 
character generator. 

The board offers three graphics modes: 
low resolution (normal graphics), high res-
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owSyour 
I velife? 

l I t ·lud s Me included in the program. Most ar des Jibed in deta il in c e accompanying manual. 
rp Int >rludes are buried in the program awaiting that very 

m . · n yo ur interview says you're ready. (When you team secret I t I d 1 
.. 

l l 9 . your love life may never again be the same!) Interlude n er u e .-2!
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elution, and program modes. These 
modes are accessed through the cassette 
port, which has one major advantage: 
They can be easily accessed in either BA
SIC or assembly language. 

In BASIC. OUT 255,32 puts you Into nor
mal graphics; wh ile OUT 255,160 puts you 
into the high resolution mode; and OUT 
255,96 puts you Into the program mode. 
So far, so good. 

Programma says that you can use their 
graphics and still access your normal 
graphics. True enough, but that doesn't 
mean you can do both at the same time. 
You are either in the high resolution mode, 
the program mode or in normal TRS-80 
graphics mode. 

Programma also says that you get low
ercase. Well, that sounds like a pretty 
good deal, but what you get are graphics 
characters that only look like lowercase 
ASCII. 

When you send these letters to a print· 
er, your printer reverses upper and lower
case: That is, uppercase as displayed on 
the screen Is printed as lowercase by the 
printer and vice versa. Since this has to do 
with the lowercase print driver Itself, It can 
be modif ied to correct the transposition. 

Once you are in the program mode, the 
screen is blanked oul, and your previously 
devised data statements POKE the de
sired characters into the board's RAM. 

The 80 Graphix characters are com· 
posed of a rectangle of 6 x 12 pixels. In 
program mode, you have access to all 72 
individual pixels In each byte, and you can 
turn on each individual pixel as desired. 
These pixels are the same ones that make 
up the ASCII characters on the CRT dis· 
play. If you look at them (ASCII) you will 
get an idea of the resolution we are talk ing 
about. 

Normal TRS-80 graphics characters are 
composed of a rectangle of 2 x 3 pixels . 
These pixels have the added advantage, 
however, that they can be accessed Indi
vidually in your display by using SET and 
RESET. 

To SET a pixel, Its position must be 
XO Red with the graphics character in that 
byte of video memory. The characters are 
arranged In such a way that the new 
graphics character will have that pixel 
SET, as well as the other pixels that were 
preYiously SET. Note that this is done by 
putt ing a new character into that byte of 
Yideo memory. 

Now that leads us to the point (finally). 
Unless you are extremely clever (much 
more so than I), you will be totally unable 
to SET and RESET while In the high-res 
mode with lhe 80 Graphlx Board . The 
Graphix Board will display the character 
whose CHA$ number is the XOR ot the 

sixth-bit pixel position and the character 
currently In memory. This character, how
ever, will have nothing to do with the nor
mal meaning o! SET and RESET. 

With only byte-resolution and display, 
and without the help of SET and RESET, 
and with only 64 characters available to 
program, It seems to be a misnomer for 
Programma to state that you have 384 x 
192 resolution . 64 x 6 x 12 makes more 
sense. 

The memory locations starting with the 
Yideo memory (15360 in decimal or 3COO In 
hex) are used to store the bytes that de· 
f ine your character set. Each row of six 
pixels is coded in one byte. Therefore, as 
you might expect, It takes 12 bytes to code 
each character. The next four bytes are 
spacer bytes and are ignored. To code tor 
all 64 characters requ ires the entire video 
memory while you are in the program 
mode. 

To set every other bit, the number (in bi· 
nary) is 010101 . You take this number and 
multiply it by two (or shift ii left in assem· 
bly language) and set bit seven (add 128 
decimal). This is the number that you wi ll 
POKE into the first byte of video memory. 

If you wish to saye some memory, you 
don't have to code the four spacer bytes 
between each character set. Still, generat
ing characters takes up an entire 1 K of 
memory. Further, while generating char
acters , you cannot use the CRT because 
nothing Is displayed. Once you leaye the 
program mode and enter high resolution 
mode, your screen returns. 

Advertising Claims 

As I previously mentioned, the adver
tisement that Programma Internat ional 
runs Is not entirely as it sounds. 

The ad states that several demo pro-

Line Printer Ill 
Tandy/Radio Shack 
Ft. Worth, TX 
$1999 

by Robert James Lloyd 

Have you ever wanted a hard copy list
ing of a special program? Or tr ied to 

debug a 250-line program while only look· 
Ing at the '>'ideo display? 

It any of the above were answered in the 
affirmative, then you have a very real need 
for some type of printer. Such was my 
problem . Soon after I became a micro
computer hobbyist, I began the search tor 
a printer that met my needs. 

A friend of mine was able to attend the 

grams are Included with the board, be
sides software to aid in the development 
of graphics characters. Several In th is 
case means three: a fa irly long one that 
extols the virtues of the Programma name 
and the 80-Graphix board, a CRT version 
of a Star Wars spacecraft (which look 
good) and the aforement ioned lowercase 
generator. 

Their ad shows a powerful looking char· 
acter generating program and what you 
get, " Create," looks somewhat simi lar, 
but is less useful. The software shown In 
the ad displays the entire character set , 
and says which character you are on. 

The program you actually get only 
works with one character at a time, and 
does not display or construct an entire 
set, as does the one In the ad. This makes 
ii harder to visualize how your characters 
are supposed to fit together, and In fact, 
whether or not they actually look like you 
want them to. 

Now to use this generator in a program
ming situation, you must first define al l 
your characters, one byte at a time, write 
down the data statements and type them 
into your program . 

There Is one last point I would like to 
make to those of you searching for high 
resolution graph ics on the TRS-80. You 
must assess your needs before you buy. II 
what you really want is vector graphics, 
then I can not recommend thi s board. 

However, If a graphics generator Is your 
hearl's desire, and you are willing to 
spend a rather large amount of time pro
gramming the board, the 80-Graphix 
Board may be the Ideal add-on tor you. 
Once programmed, the switch between 
high resolution and normal graph ics is 
easy In both assembly code and In 
BASIC.• 

New York Nat ional Computer Conference 
last year, and as a favor, brought back 
some of the literature distributed by the 
many exhibitors. Needless to say, I was 
engrossed for several hours, during wh ich 
time I digested the pros and cons of vari
ous printers available for the TRS-80. 
Graphics, fr iction feed, tractor feed, up
per/lower case; the llst goes on and on. 

Being the contented owner of two Ra· 
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dio Shack computers, I decided to contin
ue with their products. I wanted a pr inler 
that could handle numerous forms with
out locking me Into any one type of paper 
such as thermal or roll stock. While I ha ... e 
nothing against these printers, I wanted 
to be able to print labels, en ... elopes, 
and different kinds of mu lti-part forms_ All 
the requirements I desired were found in 
Radio Shack 's line Printer l lL 

Retall price ol line Printer Il l is $1999! 
Admittedly, two grand is a rather steep 
price for the home hobbyist, but cons ider 
its features: 
• 120 cps/50 lpm. 
•Upper/lower case. 
• Bi-direct ional, logic-seeking ca rriage_ 
• ASCII cha racters from decimal 32 thru 

decimal 127_ 
• Expa nded character capabili ty, soft

ware selectable. 
• Hand les fo rms up to 15 Inches In width 

and up to l i'v'e parts. 
• Adjustable !ractor feed for alignment 

accuracy. 
• 132 characters per line (64 with ex· 

panded character forma t. 
• Compat ible with Model I or II. 
• Can be used with or without expansion 

Interlace. (Requires Printer Interface Ca
ble 2&-1411 !or operation without El). 

• ONLINEJOFFLINE modes. 
• Paper ou t sensor stops printer when 

end-of-forms is reached. 
• Six or eigh t lines per inch, software 

selectable. 
• Manual controls for line feed . 
• Rear or underneath paper feed_ 
• Manu al self·tesl . 
• Ribbon In cassette form to allow easy 

replacement. 
• 9 x 7 dot matrix prin t head. 

The one feature lackfng Is graph ics. 
Perhaps, one day, Radio Shack will mar
ket a graph ics modification for the printer 
as they dld the lower case mod tor the 
computer. (Are you listening, RS?) 

Several other negati ... e characterist ics 
came to light during my firs t week's own· 
ershlp. Most are bu il t-i n quirks that take 
get! lng used to, but one is jusl pla in 
economics. Below are the quirks: 
• Li ne Printer Ill automat ically prints 132 

characters per li ne unless a carriage re
turn Is received. When listing programs, 
line statements shou ld not be longer 
than 6090 characters for 8 112" + 11 " 
paper. Longer lines will require 15" 
forms. 

• You cannot backspace the pr lnthead or 
overstrike characters (such as when 
you wish to underline). 

• The first form fed In Is wasted because 
of the print area's design. Th is is espe
cially annoying when printing checks or 
using pre·numbered forms. 
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• On/Off switch Is located in the rear. This 
Is not an actua l deficiency, just m y per
sonal preference. I l ike all controls and 
switches in one place. 
Now the economics. Two thousand dol

lars for the pri nter was high, but I accept · 
ed it. I realize inflation is taking its tol l. But 
I can't be lie'v'e the price of a replacement 
ribbon: $21.95 ! I ha ... e yet to find any at a 
cheaper price. Mine only last approxi
mate ly three to four months wh ich 
amounts to $65-$90 annually. And if you 
use Line Printer I l l In a business, ribbon 
costs cou ld exceed severa l hundred dol
lars a year! 

Set-up can be accomplfshed in 15 to 30 
minutes, dependi ng on how anx ious you 
are. Follow the operating instruct ion 
booklet and you should have no trou ble. It 
you are using the Prlnter Interface cable, 
follow Inst ructions out lined In the booklet 
for proper con necting proced ures. 

Because the instruct ions are c lear and 
straightforward, there 's no need to go into 
the procedure tor conduc ting a sel f-test. 
Once this has been accomplished, you 
shou ld be ready for a tria l run. My se lf-test 
consisted of a simple program li st ing. At 
no l ime dld I experience any problems or 
malfunctions. Line Printer Ill has worked 
each and e'v'ery time ft has been powered 
up wi1hou1 error. 

There are se..,eral hints I feel that I 
should pass along !o help the beginner. If 
you should print in the expanded charac· 
ter mode, be sure lo reset it back to norm· 
al mode. This must be done 'v' ia a software 
command. Otherwise, the printer wfll pro-

3'1 33 I 34 

38 & 39 , 40 

44 ' 45 - 46 

50 2 51 3 52 

duce ex panded cha racters un ti l it is pow
ered o ff and on again. The same applies 
when printing eigh! lines per inch. 

Line Printer Ill weighs in at a helty 50 
plus pounds. For this reason, Radio Shack 
recommends thal a printer stand be used. 
I d idn't ha ... e !he funds ava ilable to buy 
one after purchasing the printer, so I made 
one util izi ng 112" plywood and several 
two-by-fours. This a llows feed ing forms 
directly from underneat h_ 

For you electron ic wizards, diagrams of 
the controller logic, power supply logic, 
driver log ic, and mot herboard logic cir
cuits ha ... e been Included in the Instruc
tion booklet. I wou ld, howe ... er, caution 
anyone from try ing to make repairs on 
their own. If repairs by Rad io Shack be
come necessary, their policy is to charge 
a higher rate i f there is evidence ot tam· 
pering. Also you wou ld automatically void 
the warranty. 

Rad io Shack has a great prin ter here. 
Positives far outweigh any negat i ... es. I 
ha'v'e had my Line Prin ter Ill for almost a 
year and have come to appreciate the lux
ury of ownlng it. I wo uld not hesltatE to 
recommend the purchase of a line Pri nter 
Ill to anyone. The one major advantage, I 
feel , is the readily availa ble service-with
out having to re -package and pay sh ipping 
and insurance-when and ii repairs be
come necessary. 

Should you decide to buy, you will be 
gell fng a valuable addition to your compu· 
ter center. With proper care and mainten
ance, you wllf experience trouble-free op
eration. Happy print ing ! • 

II 35 # 36 

( 41 ) 42 
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Fig. 1. Line Printer I/I Character Set-ASCII Codes In Dec/ms/ 
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@¥? META TECHNOLOGIES ~ 
Q]Q FOR YOUR TRS-80 1

M DISK SYSTEM C{P) 
PROGAMMING TOOLS 

NEW LOW PRICE! 

TDAM . .... .. . ........... . .. $14.95 
For Model II .... .. ... . ... .. .. $24.95 

Includes MTC QUE Gard! 
Havin1 trouble with RANDOM FILES? Wrth MTC's 
Tabt.-Driven Access Method CTDAM) you'll never 
fret over FIELDlng again. No knowledge al 
random access files ls required . Insert the TDAM 
"interpreter" into any BASIC prO(l'am and type in 
a few DA TA statements describing the inlonnation 
in your Illes. TDAM does the rest! Reads and 
writes fields and records of any type (even com· 
presses a DATE field into 3 bytes!). Features 
automatic lite buller allocatlon ldeallocatlon. 
memory buffering, sub·record blocklngide· 
blocking. and handles up to 255 liekls per record. 
Super last and super simple! Complete with 
TDAM Interpreter, instructions and demo pro
gram. Requires programming experience. 

SIFTER . . .......... .... . . ... S14.95 
For Model II. .. . . . .. .. . . . ... . $24.95 
Twelve In-memory high-speed sorts IOI' 1i5e In any 
BASIC program: stable. non-stable. with/without 
tags, lor numeric or string data. Random File 
Sort Included. Some sorts written In machine 
code. Includes sort subroutines. demo programs 
and Instructions. Relocate as ~ with 
REBUILD. Requires programming experience. 

SHRINK ... .... . . . .. ..... . . U4.95 
For Model II . . . ... . .. .. . .. . . . S24. 95 
Makes Every Byte Count ! Make programs 
smaller and laster ! Combines lines & removes un· 
neces.sary code including remarks. without alter· 
ing proeram operation. Typically reduc.is pro
gram size 25% to 403 . 

SUPERSEDE . . .... . .... . . . . $14.95 
For Model II. ..... . .......... $24.95 
A "must have" for the professional proerammer 
or the aerious amateur . Probably one ol the 
1reatHl time-savers available. Write programs In 
shorthand · Challle variable names · 1enerate 
prO(l'am documentation· uJe with REBUILD and 
MINGLE to build new programs from old ones. 

MINGLE-II .. ........ . . .. .... $14.95 
For Model II .. .... .. . .. . .. . . . $24.95 
Merge up to 14 Illes (Program or Data) into a 
single file. Data files may be merged in ascending 
or descending sequence with the ordering based 
on a user-specified cooiparison field . A very han· 
dy ulilitv for consolidating data Illes. 

"OTHER MYSTERIES" 
VOLUME II 

tor eword by 

H.C. PENNINGTON 

.t11t110."t#u··1· ll4..,7t ' 111~v ·om.;n 

.. t · OrHrn i't\YST ERIE:-i 

Call now and place your order tor tllls new book. 
"MICROSOfTTM BASIC DECODED & OTHER 
MYSTERIES IOI' the TRS.SOTM'', from IJG, Inc. 
A primer for cassette and disk BASIC on the 
TRS-SOTM, the information provided applies to 
similar MICROSOFnM BASIC interpreters. 
Features include definition of terms, an over· 
view ol BASIC and DOS, explanation of exits , er· 
ror codes. verb actions. "cold" and " warm" 
restart procedures and Hamination ol system 
utilities, arithmetic support and 110 driver 
routines. and the communications region in 
RAM. Individual routines are Hplained in detail. 
with an indei provided for easy access. Appen· 
dixes Include 13bles for BASIC and DOS vectors. 
stacks and interrupt locations, PLUS thousands 
ol comment lines for the complete 
MICROSOFnM BASIC. 
MICROSOFTTM BASIC DECODED . . $29.95 

The perfect supplement lor your 
NEWOOS, from IJG, Inc. 

"TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages written i'l PLAIN ENGLISH packed 
witti HOW TO informat ion with details. examples 
and in-depth e1planations. Recover lost files and 
directories. remove lile protection. make BASIC 
programs unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-80™ DISK .. . . .. . . . . . .. $19.95 

NEWDOS/80 
by Apparat 

APIJ3fafs lontl·awaited SUcteiSOI' lo NEWOOS+ 
Is here! This is not an enhanced version ol 
NEWDOS. but a completely new product. 
Simplified DOS COl'nmands can be instanlly e1· 
ecuted trom BASIC, even within a prorram • 
without disturblfll the resident code. System~ 
lions. such ilS p1155word protection. number and 
type of disk drives. BREAK key enableldisable 
and lowercase modification recog11ition, can be 
quickly and easily changed. F"rve new random· 
access file types allow record lengths of up to 
4096 bytes, and no FIELDing! A powerful CHAIN 
littility allows keyboard INPUTs to be read lrom a 
disk file. An Improved RENUMBER facility per· 
mlts groups of statements to be relocated within 
projl:rillm code . Diskettes may even be 
designated as RUN·ONLY ! Features all 
NEWDOS+- utllilies (SUPERZAP 3.0. etc.) end 
much more! One MTC technical staff member 
said having NEWDOS/80 is " better than se1" 
(you' ll have to judge lor yoursell!). Includes 
ISO.page Instruction manual and MTC QUE 
card. 
NEWDOS/80 . . . .. . . . ... . .. . . .. S 149.95 
MTC OUE Card only . . . . . .. . .. . .. . $7.50 

CALL REGARDING OUR 
NEWDOS + UPGRADE PRICING 

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

NEWDOS+ 
$ 6995 

by Apparat 
includes REF, RENUM, SUPERZAP, EDITOR/ 
ASSEM .. DISASSEM., DIRCHECK. and more! This 
Is the original NEWOOS with all ol _ Appai_:at's utility 
programs. Includes exclusive MTC QUE (Quick User 
Education) card. 

40-Track Version . ... . . .. . . . . . . . . . $79.95 
MTC QUE Card only . . .. . .. .. .. . .. . S l.50 

Products damaged in 
transit will be 
exchanJ.ed. 

Prices, Spec1ficalions, 
and Offerings subject 

to change without 
notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

DEALER 
INQUIRIES 

INVITED 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
•CHECKS 
• MONEY ORDERS 
• C.0 .0 . 

• Add $2.50 for 
standard UPS 
shipping & handling 

• S2.00 EXTRA 
for C.O.D. 

• Ohio residents 
add 51/ 2 3 sales tax . 

FOR PRODUCT INFO 
1-800-321-3640 

CALL 

TOLL 
FREE 

TO PLACE ORDER 
1 ·800·321 ·3552 

IN OHIO call (2161289·750Q ICOLLEcn 

r:lETR TECH~[]L[]lJ~ES LDRPCJR~T~O~ ..-20 
601219 

26111 Brush Avenue . Euclrd . Ohio 44132 TRS.SO ~ .s ii T ~ or Tandy Coro 

t 980 by Mela te<hoololirn CorPotahoo , Inc 
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EDUCA ~~~! 10 "Nothing but computer language 

BY this time you're surely aware that 
Radio Shack made several goofs In 

the design of your 80. If you didn't discov
er them yourself or read about them, I'm 
sure your students told you about them. I 
used to hear a lot of gripes, but a number 
of the problems were solved by RS. They 
put those solutions \n later production 
runs and even retrofit older machines at 
no cost. 

There Is one problem which they have 
not corrected. For want of one cheap inte
grated circuit chip and a few wires, you 
are llmlled to uppercase letters on your 
screen. You know the lowercase letters 
are In there somewhere because they 
come out on your printer. Somewhere on 
the way to the display, everything is con· 
verted to caps. 

Critical Shortcoming 

The lack of lowercase display is of little 
If any consequence In most applications, 
but in several educational uses this short· 
coming is critical. 

Have you tried using 80s for typing in· 
structlon? Sure, It can be done with the 
display all In uppercase, but it cannot be 
done well. Looking at caps while typing 
small letters can create the wrong motor 
responses In the learner. Frankly, to me, 
this Is unnecessary. 

And how about reading? It doesn't mat
ter whether we speak of teaching speed 
reading or remedial reading or reading to 
the little tykes in the primary grades-the 
problem is the same. Nothing but comput
er language Is written In uppercase. If you 
are going to teach people to read, you 
must have lowercase on that screen. 

For a variety of reasons your 80s would 
be more useful if they displayed lower
case letters. RS will install a lowercase 
modification for you, for a tee. (Note the 
lack of an "r" ln that last word.) 

On the other hand, if the powers-that-be 
In your school will permit it, you can make 
the modification right In your room for the 
buck or so the IC costs. If you can't do it 
yourself, round up help from the electron
ics or physics teacher, an advanced tech· 
nical student, or even a cooperative par· 
ent. 

There have also been many magazine 
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is written in uppercase. 
If you are going to teach 

people to read, you must have 
lowercase on that screen." 

articles containing directions for adding 
lowercase. My own preference is found In 
the April 1980 issue of Kilobaud Micro· 
computing. It Is simpler than most and 
works like a charm. Finally, there are a 
number of lowercase kits available for 
around $20 (still much less than Radio 
Shack's modification fee). 

When I installed my first lowercase 
mod, I was surprised to find that some or 
the small leUers looked strange. The let
ters with descenders (p,q,g,etc.) sit up on 
the llne Instead of descending below It . 
Those letters are clearly different from 
their uppercase counterparts, and you wil I 
find ii takes a while to get used to having 
them there. 

The pract ical way to real descenders Is 
to replace the IC character generator. I un
derstand that all but the earnest 80s have 
that chip in a socket, making its replace-

"The fetters with 
descen ers . . . sit up on 

the fine instead of 
descending below it. · · 

ment quite easy. The only source I have 
found for a "proper" generator IC Is EBG & 
Associates, 203 North Wabash, Chicago, 
IL 60601 . No wiring changes are required 
with this IC, you just pop out the old and 
pop In the new . The generator costs aboul 
$20 and It makes a beautiful display. 

Speed Mod 

I suggest that you make another modi fi
cation while you are In the 80, to speed up 
lls operation. The 80 usually operates with 
plenty of speed, spending most Its time 
waiting for the student to respond or input 
data. There are times, however, when the 
student sits and waits for the computer to 
complete a function (CLOADing, CSAVE· 
Ing, searching, sorting, etc.) 

Radio Shack will not modify your 80 for 
faster operation, but you can dolt. There 
are speed-up kits available-again, for 

that magic sum of $20. For do-It-yourself· 
ers, the February 1980 issue of 80 Micro
computing explained one method. 

Do not be disdainful of the 50 percent 
Increase In clock speed that most modifi
cations provide. Fifty percent laster is sig
nificant In all machine operations, yet not 
so fast as to be unreliable. 

We have been using the homebrew low
ercase and speed modificat ions de
scribed above; each worked on the first try 
and neither has given any trouble In count
less hours of operation. We have found 
them to be a great advantage. 

Incidentally, you can turn these partic
ular mods on or off with keyboard com
mands or with statements built Into your 
programs. 

Perhaps I had better be completely hon
est about that " no trouble" statement a 
few lines back. The speed mod did cause 
some hard times when first Installed. You 
simply can't CLOAD at one speed, if a 
tape was CSAVEd at a different one. We 
made several unsuccessful attempts at 
first, and suspected the 80 or the recorder 
or !he cassette or the cables or all of them 
before ii finally dawned on us-change 
the speed. 

No-Repeat Selection 

There you sit, writing an instructional 
program, which randomly selects ques
tions or problems from a list. Or perhaps 
you are using the random function lo gen· 
erate an endless series of math practice 
problems. How can you prevent a ques· 
lion from being repeated on the very next 
Item? 

Take a look at this procedure: 

120Y = X 

130 X = RND(30) 

140 IF X = Y THEN 130 

I 50 PAINT AS(X) 

In line 120, the last comp leted Item 
identification Is filed in Y and the new se
lection is made in line 130. They are com
pared ln line 140; i i they are not the same, 
execut ion tails through to line 150, which 
causes the new Hem to be displayed. 

Although two consecutive !terns cannot 
be identical, there can be repetitions as 



long as there is at least one other item be· 
tween them. If you wish to prevent the rep
et it ion of the last two quest ions, make 
these changes: 

120 Z= Y:Y = X 

140 IF X =Y OR X =Z THEN 130 

This procedure assumes that your 
questions are stored in array AS(n). It is 
easily modified to suit other types of ques
t ion storage or generation. and can be ex
panded to prevent duplication ol as many 
previous Items as you wish. 

There is a better approach to non·rep
etit ion when the number of items to be 
avoided becomes large. Let's look at the 
case ol a series of random quest ions 
about the SO states when you want no rep
etl tons. We'll put the Items (states) In ar
ray A$(n). These statements would be 
placed In the program: 

901111 = 0 

100 M = M + 1 

110 If' M = 51 THEN 170 

120 X = RND(501 
130 11' TIX) THEN 120 

140T(X)• 1 

150 PRINT A~X) 

160 GOTP 100 

This procedure sets up numerical array 
T(n) to test for repet it ion. Each T(n) is lni· 
tia lty equal to zero . When X Is selected in 
l ine 120, l ine 130 tests to see i f T(X) equals 
zero. If not , l ine 120 selects X again. If T(X) 
does equal zero, execution falls through 
to line 140. 

In line 140, T(X) is changed from zero; 
that is, lhe flag is set. Th is means that the 
same value ol X cannot get past line 130 
for the remainder of the RUN and the 
same state will not be printed again. Lines 
90, 100, 110, and 160 assure that SO and 
only 50 Items are selected. 

Either method for preventing repet ition 
of randomly selected items can be used 
with discrete items in an array or with 
items that are generated . 

Help For Other Readers 

We all run into problems we must work 
out or work around as we write programs. 
Somet imes the solution can be complex. 
Often , however, a short subroutine or a 
law program statements will provide a so
lution. 

You must have worked out a few prob
lem solvers yoursell . Wouldn't you like to 
share them wilh other readers? Send 
them to me with a brief explanation of the 
function of each. I'll put those of greatest 
interest in future ED 80 columns as space 
permits. Of course, you will be listed as 
the contributor.• 

f0ACC~!!!~! 
It seems that no matter how much effort 

and care you put Into teaming a new 
piece of equipment, old Murphy Is not far 
away. Despite all the time that I spend at 
th is gray box, I still have much to learn. 

This Is a classic example of the dan· 
ger of violating one of the most basic 
principles of microcomputer applicat ion. 
Never mix equipment from different 
manufacturers ! 

One of my clients recently installed a 
Model If system. Because they already 
owned a Teletype Model 40 printer they 
asked me if it could be connected to the 
Model II. 

I reviewed the Model 40's specificat ions 
and found that it could be equipped with 
an EIA-compatlble serlal Interface. The 
Model II ls equipped with two EIA-compat
lble serial ports, and a serial printer driver 
Is available which can be Invoked by using 
the FORMS "S" command. 

There appeared to be no problems In in· 
terfaclng the two devices, and I advised 
my client that the hookup appeared feas
ible. The client then contacted Teletype 
service to Install the proper connectors 
and ordered an Interconnecting cable 
from Radio Shack. 

Naturally, the first try at a hookup was a 
failure and I was asked for assistance. I 
quickly found several Inconsistencies. 
The Teletype required two more connec
tions than lhe computer provided. After 
much head scratching, the Teletype tech
nicians finally succeeded in developing 
an Interconnecting scheme that should 
have worked. Unfortunately, the Model II 
refused to recognize the printer. 

At the client's request, Teletype sent 
over one of their top technicians with 
some special equipment. It quickly be
came apparent that the computer was not 
sending data to the printer. I switched to 
the CP/M operating system. With this 
system and MBASIC S.O, I could read the 
status of the serial ports and send data 
directly to the printer using BASIC INP 
and OUT commands. These commands 
aren't available under TASDOS. MBASIC 
let me send data to the printer; however 
the printer did not recognize carriage 
returns or line feeds without a delay loop 
to Insert nulls. 

More Disturbing 

Wh ile this was only inconvenient, a 

more disturbing factor appeared. When 
printing was Interrupted for more than 40 
seconds, the printer turned itself off . The 
only way to restart It was to reboot the 
system and re-Ini tialize the interface. You 
cou ld restart the printer without resetting 
the computer If the motor start pin was 
briefly pulsed. Unfortunately the logic of 
the printer did not allow hardwiring the 
motor start pin to a permanently-on posi
tion. This had been done deliberately to 
avoid burning out the printer motor. 

The problem, then, was the software 
driver. 

Fortunately, I had had experience with 
custom printer drivers In the past. I knew 
that the development of driver software 
for a Model II TRSDOS system was a com· 
pllcated undertaking. 

Radio Shack does not document driver 
software. When an assembly language 
programmer wishes to use a peripheral he 
uses service-call routines. The service-call 
routine uses vector Interrupts and a jump 
table to locate the desired routine. If the 
driver program is suitable, all goes well. If 
not , altering the driver Is rather inconven
ient. First , the driver has to be found to be 
modified. 

I Just ran Into these problems when I 
purchased a surplus Selectric typewriter. 
Although the driver program and conver
sion table was supplied with the Selectric, 
it took almost a month to get it working 
with TRSDOS. Based on this experience, I 
estimated that an assembly language pro
gram could require two man-weeks to de
velop and Interface with TRSDOS. At an 
estimated $70 per man-hour, such a pro
gram could cost approx imately $4.900. 

Faced with this Information, my client 
took the easy way out and ordered a Line 
Printer IV. He chided me for suggesting 
thal the Teletype would work. 

By now I'm sure you are curious what 
happened to the Selectric: I sold It. As I 
had guessed, Radio Shack modified all 
the drivers when they Issued Scripsil II an 
TASDOS 2.0, and the Selectric no longer 
worked. Facing another month of Interfac
ing problems, I gave up. 

TalCes 
As I write thls column, we are deep into 

our end·of-year tax planning procedure. \\ 
Is this planning procedure that a profes
slonal uses to help clients make proper 
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f0ACCOUNTANT 

decisions to minimize taxable Income. 
To aid In the tax projecllon procedure, 

many accountants use worksheets that 
summarize tax Information In various 
categories. Typically, these categories 
are quite broad with litt le detail, such as 
dividend Income, capital gains, and part· 
nershlp distribution. But these are profes
sional procedures. 

A program tor the average taxpayer Is 
Mlcromat lc Programming Co.' s Tax/· 
Saver. Although the product we reviewed 
was not In Its llnal form, II Is an excellent 
example of conversat ional software. In 
this package, the computer becomes the 
accountant and Interviews the taxpayer. 

Realizing that this tax preparation pro
gram was not designed for a professional, 
I asked my good friend and non·account
ant, Gordon E. Lamb, to look It over and 
give me his opinion. Here In his own words 
are his comments. 

A Review 

PLEASE TYPE IN THE NUMBER OF 
THE SITUATION WHICH DESCRIBES 
YOUR (LAST) •MARITAL STATUS· ON 
DECEMBER 31 1979. Thus Tax/Saver 
begins an In-depth Interview ol the tax
payer. As its conclusion, even the neo
phyte, unfamil iar with either IRS or TRS, 
will have been (In most cases) success· 
fully coached through his or her long or 
short 1040 form. 

As supplied In the preliminary review 
copy, the program consisted of three un
formatted disks and documentation. II de
manded the services of a two-drive Model 
I. The version I reviewed did not support a 
printer and required that you copy In· 
formation from the screen to your tax 
forms. The system provided no way to 
stop In the middle of a long return, but 
rather demanded that you fin ish the work 
at one Interrupted sitt ing, free from power 
outages or voltage surges. 

After a bit of beginning graphics, the 
program embarks upon a well thoughH:iut 

Interrogat ion ol the user. lnltfally ii goes 
about the business of creat ing a gener
alized picture ol the laxpayer. It offers ad
vice as to whether to Ille the short or long 
form, compares the merits ol married 
couples fi ling Jointly or singly, and recom
mends data to have on hand before begin· 
nlng the return. 

All Informat ion Is gathered In such a 
way to allow easy revision after entry. To 
maintain accuracy, the questions double
check your entries. As an example of the 
program's detail, consider the select Ion of 
suitable dependents. A brief description 
of quallllylng characteristics Is displayed 
followed by a query as to whether you 
need any assistance ln screening a par· 
tlcular Individual. The program then offers 
a series of tests which will either qualify 
Uncle Fred, disqualify him outright , or re
mind you that you may, for example, claim 
his medical expenses, even though you 
may not list him as a dependent. 

At various stages ol the operation, you 
are presented with a very complete menu 
of deductions and opt ions, each lntr~ 
duced with a general description and re
marks as to sullabillty. You are also ad
vised as to the specific documentation 
needed to support each option. 

Tax/Saver even removes the need for a 
calculator, offering to total Interest, divi
dends, etc. As a deduction Is worked out , 
the user Is presented with a national aver
age claimed by other taxpayers In his or 
her Income bracket. An option Is offered 
to recheck the calculation of the deduc· 
lion. Various irregularities, such as over
payment of FICA taxes, are screened out 
and informallon necessary lo recapture 
them Is provided. 

Slides Smoothly 

Although the llnal product offered for 
sale may lack some of the features of the 
preliminary copy, this program can really 
aid the layman. There Is a gray area be
tween the point where a non·aCGountant 

can prepare his own returns or should 
seek professional help. This program Is 
certainly equal to many store-front lax 
preparation services and could be more 
sophisticated. It slides smoothly through 
adtustments to Investment credit tax on 
items prematurely sold, alternate min· 
lmum tax , Income averaging, etc. 

Because ol the mass of detail, regula
t ions and figures pert inent to a tax year, 
changes In the IRS regulations can quick· 
ly make the package obsolete. The buyer 
should be prepared to subscribe to an an· 
nual updating service. Still, at $49 for two 
diskettes, the tab for tax work by the 
Tax/Saver (deductable) Is not too bad. 
Tax/Saver Is available from the Mlcromat
lc Programming Company, Georgetown, 
CT. 

Alter Gordon's well chosen comments, 
I can only caut ion that programs such as 
Tax/Saver may not be desirable In al\ 
cases. Tax law Is complex, and no com
puter-regardless ol how cleverly pr~ 
grammed-can equal a competent pr~ 
fess ional. For example, Tax/Saver does 
not handle Schedu le D transact ions. 
These transactions occur when capital 
assets are sold or exchanged. Despite 
these object ions, Tax/Saver may very well 
live up to Its name In your situation. It 's 
worth a look. 

This column marks the first time that I 
am using an outsider to assist me in re
viewing a piece ol soflware. I welcome 
comments from any Model I or II user who 
would I Ike to share his experience. I would 
especially like to hear from users of spe
cialized software such as real estate 
packages, cash register emulators, sur· 
vey systems, or crit ical path scheduling 
systems. I believe that your comments 
could be of value lo all our readers. Please 
do not hesitate to wri te me. Once again 
the address Is: 42 Bulalre Rd., East 
Rockaway, NY 11518.• 



IO•NPUTS 

Index Welcomed 

Whlle thumbing through my stack of 80 
Mlcrocomputing magazines the other 
day, frantically searching for an article 
that I remembered seeing, I happened 
upon Mr. Klungle's Magazine Index pro· 
gram in the April 1980 Issue. 

My search ended right there. I didn' t 
find lhe art icle I was orlglnally looking for, 
but I did find a useful piece of software 
that will undoubtedly sa11e me consider
able time and frustration In the future. It Is 
a most clever cure for the" now-where-did· 
I-see-that-article?" problem. Also, It 
serves as one more Justification for buy
ing a microcomputer. 

One slight modification Is necessary, 
however, when storing data on a tape that 
has a leader. Line 805 (as modified) is as 
follows: 

805 CLS:E = 1:PRINT@ 130,"STORING "'N$;" CATA ON 
TAPE"": PRINT:OUT255.4:FOAI = 1TOSOOO:NEXTI: 
PAINTI - l ,N$. 

This turns on the tape transport and ad-
11ances the tape wel l beyond the leader, 
preventing an attempt to write on the 
leader. 

By the way, as I was feeding data into 
my Magazine Index program, I localed lhe 
article that I had vainly searched far 
earlier. 

Gordon Hogue 
Panorama City, CA 

Tape Scripsit Mods 

In the October issue, R. J. lighten ex
plained how to modify Radio Shack's 
Scrlpslt to make the line feed commands 
work properly with a Selectric-type prl nter. 
His Instructions were for the disk version 
ol Scrlpsit. 

For the tape version, the memory loca
tions to be modified are dllferenl: loca
tions 60EOH and 60F4H must be changed 
from OAH (line feed) lo OOH (carriage rir 

turn). The obvious way to do th is Is with 
T-BUG, but unfortunately T-BUG occupies 
memory locations 4J80H to 4980H, thus 
sitting right in the middle of Scrlpsll, 
which occupies locations 4300H to 
69C5H. 

This Is the p!ace to make use of the pro
gram by Irwin Rappaport (80 Microcom
putlng, January 1980, page 118) 10 move 
T-BUG to locations 7380H-7980H. First, 
move T-BUG . Then get back Into com
mand mode with #J 0072 or #J 1A19. From 
command mode, type SYSTEM and load 
SCRIPS. When the tape has loaded, don't 
answer the "? question with the usual 
/ENTER; instead jump back to T·BUG with 
/29568. Use T·BUG to change the loca
tions listed above, and then to punch a 
tape of the revised SCRIPS (#P 4300 69C5 
4300 SCRIPS). Th is tape can be loaded 
and used In place ol the original SCRIPS, 
and the line spacings wil l work as they 
should. 

C. D. Graham, Jr. 
Ardmore, PA 

If you hove on Apple, Pel or TRS-80 microcornpu1er." you con 
hove kmfosy at your fingertips with Epyx computer games from 
Automated Simulations. 

hours at a time. You con ptay these games over and over. because 
you're constonny trying new tactics and strategies. 

I've already entered and re-entered a world of monslers and 
misfits, demons and dWorves, trials, tribulations and treasures with 
a game called ·rempte of Apshal~ Now it's my chance to have fun 
with three more games from Automofed Simulations ... and I con 
save mone~ too! 

Like me, you're probably really Into games, all sorts or games. 
But on Epyx game is more than o game- irs on experience, and 
1rs a chance lo use your computer for something other than work. 
The great thing about Epyx games is that you have a choice. 
Whether you're a beginner or on expert, you con find games that 
ore easy to learn. Challenging. Fun to play for twenty minutes or 

"I can rescue fen prisoners 
slay a mad wizard, retrieve 
stolen treasure and save 
money.So 
canyoul" 

..- Reader Service-see page 242 

Wrtl'l ·oatestones of Ryn· and ·Morloc's rower: I get lo escape 
from booby-trapped mazes, find more treasures and zap more 
monsters. And with ·Rescue at Rigel; I get to outwit the nasty High 
Tolloh and free 10 prisoners. 

Aulomoted Slmurallons has a special oner on "DafeSlones "" 
of Rvn: ·Morloc's Tower' and ·Rescue at Rfgel~ Buy all three 

for just $49.95, a $70.00 value. Tllis offer is ovollable 
for o limited Hme only, so don't wait to be a hero. See your 

tocol dealer today. Or you con order these games by 
phone. Diol (800) 824-7888, operator 881 . In Colifomio, 

(800) 852-7777. operatof 861. 
"IMill:ll:!ll on IOI ~SK.-,,. 

,..._3211 .... 
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THE ASSEMBLY LINE 

This month we'll be talking about. . . ex
cuse me, I hear the doorbell . .. "HI, 

John, I'll. .. excuse me, I hear the phone 
. . . "HI, Ron, I'll call you back, I'm writ ing 
the Assembly Line Column-Interrupts. 

If you can make sense out of ttie first 
paragraph, you know how Interrupts work, 
In a nutshell. We'll expand on this Intro
duction by talking about what they are, 
how they're performed In the Z-80 and 
TRS-80, how to build a simple trace pro
gram using the real-time clock Interrupt, 
and the possibilities of doing foreground/ 
background processing with the TRS·SO. 
Th is last topic Is especially intriguing as It 
makes possible such things as using your 
TRS-80 to monitor home burglar alarms 
and sense temperature while you simul· 
taneously diddle around In BASIC! 

Why Have Interrupts At All? 

A good question. There are two basic 
reasons to have an external signal that 
the computer recognizes whlle It Is In the 
middle ol a program. The first of these is 
that someone might pull the plug-a ca
tastrophe! The second Is that a slow-poke 
device, mechanical or human, Is finally 
ready with another piece of data to enter. 

The first raison d'etre ls obvious. It's 
nice and often essential to have a signa l 
that Indicates a catastrophic condition. 
Larger computers have power-fall Inter· 
rupts that Indicate that ac power Is fa lling. 
In lhe space of one power-line cycle, stat
us can be saved In non-volatile memory so 
that the bits and pieces can be recon
structed later. 

Such catastrophes, of course, can be 
further qualified so that a computer gets 
an interrupt for such things as running out 
of bott les on an assembly line, empty 
prune juice dispensers, and Jammed pick
le slicers, not to ment ion China Syndrome 
meltdowns. 

The second reason covers a wide range 
of cond itions. If a computer Is wait ing for 
a very slow device, especially one that Is 
not predictable (or asynchronous), then 
It's handy to have a signal that indicates 
when the device has data available. It 's al
so nice to have the same type of signal to 
Indicate when a more intelligent device 
has finished with the data. 

by William Barden, Jr. 

" ... a computer gets an interrupt for 
such things as running out of bottles on an 

assembly line, . .. and jammed pickle slicers, 
not to mention China Syndrome meltdowns." 

If a computer can continue processing 
while an lnpuUoutput device ls waiting for 
the next key to be pressed, or the current 
line to be printed, or the next communica
tion character to come In, then the overall 
efficiency of the computer system will In
crease greatly. The computer system can 
overlap processing and lnpul/output aper· 
atlons, recognizing an 1/0 interrupt only 
when the next piece of data Is available. 

This concept Is widely used In large 
computer systems, where many jobs are 
run concurrently. Job number one Is run 
until 110 Is called for. The 1/0 Is started, 
and job number two is run until it requests 
1/0, and so on. 

Many real-time systems are also Inter· 
rupt-drlven, handling some " background" 
task until a higher-priority " foreground" 
task Interrupts the processing. In general, 
background refers to a low-prlorlty pro· 
cesslng function while foreground refers 
to a high-priority task that must be han
dled In real-time or near real-time. 

Depending upon the computer system, 
there may be from two or three to hun· 
dreds ol separate Interrupts possible, 
sometimes with distinct levels, or priority 
groupings. 

How Do They Wort(? 

The normal interrupt procedure goes 
something like this: Somewhere In the 
CPU Is a flag that says that Interrupts are 
enabled or disabled. Unless this flag is 
set, an external Interrupt will not cause 
any action. Depending upon the machine, 
the flag may or may not be remembered. 

If the Interrupt enable Is set , an Inter· 
rupt comes Into the CPU as a signal on a 
system bus line (a high going to a low, for 
example). The CPU acknowledges the In
terrupt by sending an Interrupt acknowl
edge signal. At this point, the requesting 
device may send over additional ldentifi· 
cation data, which will vector the Interrupt 
to a special Interrupt processing routine. 
This Interrupt processing routine may be 
anywhere from several to hundreds of In
st ructions long. There may be a separate 
interrupt processing routine for each in· 
terrupl , or one general-purpose Interrupt 
handler for many Interrupts. 

When the Interrupt handler is entered, 

the first thing It must do Is save the envi
ronment, or the set of conditions that ex
isted at the Interrupt-the contents of 
CPU registers, the state of the !lags, !he 
location of the interrupted Instruction, 
and so forth. 

The address of the Interrupted Instruc
tion Is (usually) saved in the stack auto· 
ma! lcally, or In a predefined memory 
locat ion. There is no way of predicting 
where the Interrupt occured- lt could 
have been directly after an Instruction 
that has set CPU flags, or In the middle of 
a block move. Very few Instructions are 
non-Interrupt Ible-mostly Instruct ions 
concerned with the Interrupt, such as set· 
ting Interrupt enable and return ing from 
the interrupt. 

If the Interrupt processing routine Is go
ing to use CPU registers, then it must save 
all of the registers It wil l use In the stack. 
Chances are some of Its instructions will 
affect the flags, so the flags almost al
ways will have to be saved. The flags and 
registers will be restored Immediately be
fore the return from Interrupt 

TRS-80 Interrupt Structure 

like assembly language lnstruc11ons, 
the Interrupt structure of the TRS-80 Is In· 
t lmately t ied to the structure In the Z-80 
microprocessor. The interrupts ava ilable 
!or the Z-80 are the Interrupts for the 
TRS-80. 

There are lour sets of Interrupts for the 
Z-80, but only two are used in the TRS-80. 

The first of lhese Is the non-maskable 
Interrupt, or NMI. The NMI Is normally 
used lo Indicate catastrophic conditions 
In Z-80 systems. What could be more final 
In the TRS-80 than a reset? The TRS-80 
uses N Ml when the reset button is pressed. 
The reset switch Is tied Indirectly to the 
NMI line that goes Into the Z-80. Non· 
maskable means that this Interrupt can 
never be dlsabled; reset Is always active. 

When the NMI (reset) Is received, the 
Z-80 saves the address of the current In
struction In the slack, and transfers con 
trol to location 66H. 

That's II. You can look on lhe NMI Inter· 
rupt as a type of CALL to location 66H. Af
ter interrupt processing, the last instruc· 
tlon executed must be an AETN, a return 
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from non-maskable interrupt {unless the 
stack is reinitialized). 

The remaining three ty.pes of interrupts 
are maskable. The Z-80 Interrupts must 
be enabled by first execut ing the enable 
interrupts (El) lnstrucllon. The three 
Interrupt types are defined by three Inter· 
rupt modes set by the IM 0, IM 1 or IM 2 In· 
structions. The default mode Is Interrupt 
modeO. 

Interrupt mode O is not used In the 
TRS-80. II is a mode compatible with the 
aging father of the Z-80, the 8080. In th is 
mode, an Interrupt signal from outside 
sets the INT· signal line. The CPU then 
asks "who's there?" by an Interrupt ac· 
knowledge-a combination of the IORQ 
and M1 signals. The external device con· 
!roller then responds by jamming a AST In· 
struction onto the data bus lines. Aha! 
The AST is not only used tor short CALLS 
to page O of ROM ! The AST was originally 
developed as an external eight-bit Inter· 
rupt code to permit eight separate inter· 
rupts to locat ions 0, 8, 10H, 18H, 20H, 28H 
and 30H . Can you use this Interrupt se
quence? Sure. Build an external device 
controller, bring out the IORQ and M1 sig
nals on the bus, and put In new ROM and 
you're set . 

Interrupt mode 2 is also not used in the 
TRS-80. In this mode the I register Is load· 
ed with the most significant byte of the 
address of an interrupt vector table. If the 
vector table were at EOOOH, the I register 
would be loaded with EOH, tor example. 
The external interrupt would supply the 
INT· signal as before, with the CPU re
sponding with an Interrupt acknowledge. 

The external device would then supply 
the lower-order eight bits of the vector ta· 
ble address, the CPU would assemble II 
Into a 16-blt address, and a vectored CALL 
would be made via the proper vector table 
address. Th is mode permits 128 separate 
interrupts, as each vector table entry Is a 
two-byte address. Can this Interrupt mode 
be used ln the TRS-80? Here again, the In· 
terrupt-acknowledge signals IORQ and 
M 1 are not avallable on the TRS-80 bus. 

The last Interrupt mode Is interrupt 
mode 1. This mode is used In the TRS·80. 
An Interrupt is put on the INT· li ne as be
fore. When the INT· Is received, the CPU 
essenllally performs a CALL to locat ion 
38H, a dedicated location to handle this 
Interrupt. An Interrupt acknowledge Is un
necessary, as no external response Is nec
essary. 

Two devices in the TRS-80 use the mode 
1 Interrupt. The first of these is the real· 
time clock. The real-time clock ls simply a 
divided-down clock frequency generator 
that activates the INT• llne every 25 milll· 
seconds. The second source of the mode 
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1 Interrupt is an Interrupt from the disk 
drive controller chip, the 1771 . The two slg· 
nal sources go onto data li nes 7 and 6 re
spectively, so that the TRSDOS code can 
decide wh ich condition caused the Inter
rupt. See Fig. 1. 

What are we Jell with after th is lllt le dis· 
cussion? Two interrupts-the NMI (loca
llon 66H) and the mode 1 Interrupt (loca· 
tlon 38H). If you look In your disassembled 
Level II llstlng, you 'll see that there's not 
much we can do with the NMI. It lmmedi· 
ately starts out testing for the disk to re
boot. New ROM code, anyone? 

The mode 1 Interrupt Is a different story. 
The first th ing that happens at location 
3BH Is a jump lo .W12H ! If we can subs ti
t ute our own code at 4012H . . . 

That Bllnkln' Interrupt Handler 
To get our feet wet in the muddy waters 

of the Interrupt morass, let 's describe a 
simple Interrupt processor. The program 
shown in Program Listing 1 Is about the 
simplest one I could come up with. It 
blinks an asterisk on and off in the upper 
right hand corner of the screen. Each as
ter isk on t ime corresponds to 256 real· 
time clock Interrupts; each blank corre
sponds to another 256 rea l-t ime clock In· 
terrupts. 

To use the program, follow th is se
quence: 
1) Assemble the program (opllonal) and 
output the object file to disk as INTIOBJ. 
2) Load DOS and perform a LOAD INT/ 
OBJ. Or, as an alternative, key In the ma
chine code using DEBUG at 7FOOH. 
3) Load BASIC and protect memory by an· 

CABLE 
TO CPU 

06 

07 

IN T>I< -

-

GATING 

FLIP 
FLOP 

swering 32511 for MEMORY SIZE?. 
4) Disable the Interrupts by CMD" T" In BA
SIC. This command performs a disable in
terrupt (DI) lnstruclion, to mask out real
time clock Interrupts. 
5) Enter POKE 16403,0:POKE 16404,127 In 
BASIC. This replaces the JP 4518H in
struction normally found at location 
.W12H to a JP 7FOOH. 
6) Enter a CMO"A" . This restarts the Inter· 
rupts. You should now see a bllnklng as
terisk In the upper right hand corner that 
blinks at the rate of 6.4 seconds. 

The procedure above substitutes the 
INT interrupt handler before the TRSDOS 
handler. When the clock Is turned on (El In
struction executed), a real-time clock In· 
terrupt causes a CALL lo local Ion 38H. Lo· 
cation 38H holds a JP4012H. By substitut
ing our own jump lnslructlon al 4012H , our 
own Interrupt handler Is entered. 

The INT routine first saves the A regls· 
ter and flags. Th is Is absolutely necessary 
because we will be using A and the flags 
in the routine. No other registers are used, 
so saving AF suff ices. 

The roul lne bumps the count in CNT by 
one. II the count is zero, the last character 
of li ne 0 Is Exclusive ORed with OAH. If a 
blank was present previously, it Is changed 
from 20H to 2AH by the XOR. II an asterisk 
was present, the 2AH Is changed to a 20H. 
A POP restores the A register and flags, 
and the normal ATC interrupt routine at 
4518H Is entered. 

We've used a JP to 4518H here so that 
the normal Interrupt routine is entered af· 
ter we do our own processing. This Is nee· 
essary because the DOS routine process-

EXPANSION 
INTERFACE 

I---

DIVIDERS 

t 
OSCILLATOR 
ANO 
DIVIDER 

INTRQ 
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I Mtil 
CLK 

Fig. 1. INT" Signal Generation 



PIH 881119 
98110 
eeue 
Hile 
0eue 
91115 e 

ORC BFl98H 1*""CHAHGE THIS*'' 
;•-····································~················· 
I !9TERRU P'I' '!Rl\C E PROGRl\PI • 
1 PRINTS OUT ONE TO SIX TRACe "WORDS" ~T 25 MS IllTERRUP'I'' 
;•*•····················································· 

P888 F5 99168 INT 
reu D5 aene 
fH2 E5 HIB8 
FB83 DOES 88198 
PSIS lllllC 18218 
F888 DD21SOF8 81218 
F81C DD7Etl 88229 INT818 
P88P DDB6fl 88239 
FBl2 281F 982.S 
FB14 DOES B8258 
P816 El 89268 
FB17 23 88261 
F818 CD3BFe 88278 
FBIB 3E3D B828B 
FBID 12 8B298 
FBI! 13 B838B 
FBlf DD6E88 Bil l i 
FB22 006681 BSJ21 
FB25 23 BB321 
FB26 CD3BFI 88338 
F829 JE28 88348 
1'82B 12 Q03S0 
FB2C ll H369 
P82D DD23 89378 
F82F 0023 88381 
FUJI 1809 88399 
Pill DDEl 88489 INTl21 
1'835 El 8B418 
P836 DI H'28 
rn1 r1 e9ne 
P838 Cll845 88448 
F8JB C042FB B8468 MEMOOT 
PBlE CD42F8 88478 
P84l C9 88488 
1'042 l\F 88'98 ROTATE 
F843 CD4DF8 8BS89 
F046 CD4Dl'i 8B518 
P849 E06F 8B521 
PUB 2B 88538 
P84C C9 8BS48 
1'840 ED6F 89S78 l\SCII 
PB4P PS 88575 
F058 C638 89S88 
F8S2 FElA 88590 
F8S4 Fl\S9FO 89688 
1'857 C687 B8610 
PB59 12 8862B AS818 
POSA Pl 8862S 
P858 13 98639 
P85C C9 8860 
FS50 0648 986S8 ADOTAB 
FBSP E849 88668 
P861 F04B 88678 
F863 FFFP 88689 
F065 FPFF 88698 
P867 FPFF BB78e 
F86 9 9988 88718 
eBee 88729 
eeeee TOTAL ERRORS 

PUSU 
PUSH 
POSH 
PUSH 
LO 
LD 
LD 
OR 
JR 
PUSH 
POP 
INC 
CALL 
LD 
LO 
INC 
LD 
LO 
!NC 
ULL 
LO 
LD 
INC 
INC 
INC 
JR 
POP 
POP 
POP 
POP 
JP 
ULL 
ULL 
RET 
XOR 
CllLL 
CALL 
RLO 
DEC 
RET 
RLD 
PUSH 
ADD 
CP 
JP 
ADD 
LO 
POP 
INC 
RET 
DEf'W 
Dl!!PW 
DEFW 
DEFW 
DEl'W 
OEPW 
DEFW 
END 

AP 
DE 
HL 
IX 
DE,3CHH 
IX,ADDTl\B 
II, (I)() 
(IX•l) 
Z, IllT829 
IX 
RL 
HL 
HEMOUT 
A., ••• 
(DEi ,A 
DE 
L, (IX) 
H,l!X•l) 
HL 
MEMOUT 
A,' I 

IDE) ,11 
DE 
IX 
IX 
INT8l8 
IX 
HL 
DE 
AF 
'51811 
ROTl\TE 
ROTATE 

A 
ASCII 
ASCII 

HL 

AF 
A,leH 
lAK 
H,AS818 
A, 7 
(DE) ,A 
AF 
DE 

48D6H 
U!SH 
'8PDH 
IPFPPH 
IFPFFH 
8PFPFH 
e 

1SAVE ENVIRONHEN T 

1STMT OF LINE 8, SCREEN 
rSTMT OP ADDRESS TABLE 

1GET LSB OF ADDRESS 
1MERGE MSB 
;GO JP DONE 
: TRANSFER IX TO HL 

I POillT TO MS 8YT& 
JDISPLAY ADDRESS Vl\LUE 
; EOUALS 
JDISPLAY • 
:BUMP SCREEN POINTER 
1GET LSB OP ADDRESS 
1MSB OP ADDRESS 
;POl~'T TO HS BYTE 
rDISPLAY CONTENTS 
; BLAN~ 
;DISPLAY BLNI~ 
I BUMP POINTER 
I BUMP TABLE INDEX 

1CO POR I/EXT ADDRESS 
1RESTORE ENVIRONP\£NT 

1•••THIS ~y CHANGE••• 
JOUTPUT lST AND 2ND DIGITS 
10UTPUT lRD AND 4Tlf DIGITS 

1CLEAR FOR RLD 
rOUTPUT DIGIT 
rOUTPUT DICIT 
I RE STORZ Vl'.LUE 
1BUHP POINTER TO LS BYTE 

:GET PIR&T 4 BITS 
:SAVE UNALTERED DIGIT 
JCONV&RT TO ASCII 
JCHEC~ FOR A-F 
JGO IF 8-9 
JCONVSRT TO A-P 
1STORE 
JGET lJNl'.LTERED DIGIT 
>BUMP Plll'R 
J RETURN 
1SET LAST ADDRESS TO 8 

100N'T CHANCE THIS I 

Program Listing 1. Interrupt Blinker Program 

es Interrupts caused by the disk when the 
clock Is on. 

registers as before. El re-enables the Inter
rupt. The Interrupts were automatically 
disabled by the CPU when the Interrupt ae
quence was started and remain off until a 
new El Is performed. RETI returns from lhe 
Interrupt In an analogous operation to a 
RET from subroutine; ll pops the return 
addre88 from the stack and loads ii Into 
the PC register. 

The asterisk will keep blinking In similar 
fashion to the real-time clock display, 
through BASIC program loads and execu
tion, and returns to DOS and DOS com· 
mands. 

Th• CH• of the Stru'G• AeMt 
You'll notice In the above code that an 

LD A,(37EOH) was performed to reset the 
flip-flop for the pending real-time clock In
terrupt. If this weren't done, another Inter
rupt would occur directly after the El and 
RETI, and another, and another. 

In the process of checking out the 
Blinker, I found that the Interrupts seemed 
to occur at double the rate expected. I was 
getting 5120 Interrupts In 64 seconds, 
making the rate 80 Interrupts per second 
rather than 40. This rate occured In both 
the stand-alone version of Blinker and the 
version that Jumps to the normal DOS In
terrupt handler. 

An oscilloscope verified that the rate 
was Indeed 25 milliseconds. Where was 
the problem? 

I looked at the expansion Interlace 
schematic again. Yea, a 40 Hertz signal 
came out of the divider chain and want In
to two strangely connected fllp-flops. At 
this point I called the local TAS.ao hard
ware guru, Dan Likins. 

Dan quickly found the answer. "It looks 
llke you need two reads of 37EOH to 
reset th~ logic," he exclaimed. Sure 
enough, wllh two LO A,(37EOH)s, Blinker 
runs at the expected rate of 40 Interrupts 
per second. 

If you want to bypass the DOS routine 
completely, you'll have to turn otf the 
clock for disk operations and substitute 
the lollowlng code: 

7PH ::1r: r•••••••~~~•••••it!!~•••••••••••l~~~~~~.~~!~.!~~.!~~~.~?~EH 

OUT LO A,(37EOH) ;RESET INTERRUPT 
POP AF ;RESTORE REGS 
El ;ENABLE INTERRUPT'S 
RET1 ;RETURN FROM INTERRUPT 

The LO A,(37EOH) Instruction resets the 
expansion Interface logic that caused the 
Interrupt. If this weren't done, another Im· 
mediate Interrupt would result after the re
turn from Interrupt. POP AF rastores the 

7P9e PS 
7F91 3A167F 
7FU )C 
7P85 32167P 
7P88 2989 
7FIA 3Alf'3C 
7P8D EE9A 
7F8F 323FJC 
7Pl2 Pl 
7fl3 C3184S 
7Pl6 H 
eeee 

ee12e :• INTEAAUP'I' BLINKER • 
ee1Je ,••••••••••••••••••••••••••••••••••••••••••••••••••• 1 •••• 

eeue , 
Ul5B INT 
98168 
88118 
81188 
HlU 
B82H 
&8218 
89229 
88211 OUT 
882'8 
88258 CNT 
8B268 

PUSH 
LD 
INC 
LD 
JR 
LD 
XOR 
LO 
POP 
JP 
DEPB 
END 

AP 
A, (CllT) 
A 
(Clll'] ,I\ 
111,0UT 
A, (JClPHI 
BAH 
t3C3Fff) ,A 
Af 
4Sl8U 
I 

1SAVE ENVl~ONMENT 
1CET COUNT OF TIMES 
1BUMP 
;STORE 
;GO IF NOT 256TH TIME 
1GET LAST CHAR OF LINE I 
1CHl'.HGE SPACE/ASTERISK 
I STORE TN LINE 
1RESTOR& REGS 
1CO TO RTC INT HANDLER 
JINITll\Lii& TO 8 

eeee1 TOTAL ERRORS 

Program Listing 2. Interrupt Trace Program 
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THE ASSEMBLY LINE 

LOCATION a 

CONTENT81 2 4 6 

words in standard Z-80 word format , as 
shown In Fig. 2. 

~~~~~~ The six locations to be displayed are en· 
tared into the A DDT AB table. The first zero 
entry marks the end of the table. In olher 
words, to display one locat ion, put the ad
dress of the location In the first two bytes 
of ADDTAB and zeros In the next two. 

1!1111! • AAOl 8001 • 12.34 llOOA•ll!9A &EfE •IAB7 llE9A • 8000 B000• 111 1 

J 
LOCATION< 81111111! 

CONTE NU OF LOCAT ION 85~6 , 8111!!1 

~ 
ST.o.NOARO 
z-eo "woRo" 

FOllMAT 

Fig . 2. Trace Display 

The display appears continuously on 
the first fine of the screen as long as the 
clock is enabled. Follow the Identical 
loading Instructions as in the previous 
program, except of course, loading In to 
FOOOH, protecting 61439, and POKEing 
240 Instead of 127. The table addresses 
can be changed at any time by POKElng 
addresses via BASIC. 

Dan and I mulled over the design phi
losophy. One thing appears obvious to 
me-the DOSes as Implemented now pro
cess two real-time clock Interrupts, 
one Immediately follow!ng the other, 
until the logic is reset by the second LO 
A,(37EOH). I would be Interested In com
ments from any reader who has worked on 
this problem. 

More Ambitious Interrupt Handlers 

I stated before that interrupt handlers 
could be hundreds of Instructions long. 
That's not always true. Interrupt handlers 
are usually written In tight code to be as 
fast as possible. The constraint here In 
the c lock Interrupt is that it must com· 
plete before the next 25 ms Interrupt , 
which amounts to about 25,00015 = 5000 
Instructions. Of course, 5000 Instruct ions 
wouldn 't leave much time for any other 
processing. 

We can use the real·llme clock Inter
rupt , however, to Implement any short 
foreground function. Suppose that we had 
the TRS-aO hooked up to our home "com
puter central" that was monitoring bur
glar alarm data, room environment, and 
weather data. Every 25 milliseconds we 
could poll the Inputs (with some simple 
add itional hardware) to check on the sta
tus of our Inputs and take appropriate ac
tions. At the same time we could be enter
ing and executing BASIC programs I The 
foreground interrupt processing would be 
automatic and transparent. 

Well , almost transparent. BASIC and 
TASDOS use software for tim ing such 
things as keyboard debounce and cas
sette bit !Imes. Wlth a large Interrupt pro
cessing program, some characters may 
be missed on keyboard entry. You' ll have 
to turn off the clock on loading cassette 
tapes, and you' ll be disabling your fore· 
ground processing during that time. How
ever, the potential ls there for doing short 
foreground processing. 
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An Interrupt Trace Program 

As an example of a more ambit ious 
foreground task, consider Program List· 
Ing 2. It is an Interrupt trace program. It 
continuously displays one to six selected 
locations on the first line of the screen. 
The six locations are assumed lo be 

7 4 3 0 

t 

One of the more Interesting things to 
trace is the siring work area pointer at 
4006H. The string handling ability of BA
SIC Is well known, and ls character ized by 
those interminable pauses while BASIC 
heals itself by compact ing and cleaning 
up strings. You can actually see this 
str ing cleanup by displaying 4006H in the 

HL POINTS 
TO MEMORY LOCATION 

! 
4 3 l 0 

I t RLD ._____I, I__.__~' 
SHIFT LEFT 

REMAINS 
UNCHANGED 

4 BITS 

RRD cl~4 3 ------.. 

SHIFT RIGHT 
4 BITS 

0 l I 
A 

Fig. 3. RLD and RAD Instructions 

Loc:atlono 
Location Dlapl1yed Content a Oltpl1yW11 

1 2.1 AF 0001 =CCAA 
2 3.2 C3 0002= 77CC 
3 4,3 74 0003 : 0077 
4 5,4 06 0004=CCOO 
5 6,5 CJ OO'.l5:00CC 
8 7.8 00 0006 = 4400 
7 4() 

Anaw., ='1 

Table 1. Trace Debug Problem 

HL POINTS 
TO MEMORY LOCATION 

! 
4 3 l 0 

Dl1play Sl\ould 
H1v1 BMn 

0001 = C3AF 
0002c 74C3 
0003 = lle74 
~=C306 

0005 = 00C3 
0006 = 4000 



This 
~ter 

costs less 
than$450. 
Beat that ... 
if you can. 

This is the Epson MX-70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in 
common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability. 
And technological breakthroughs like the 
world's first disposable print head. But frankly, 
the MX-80 packs a lot more power than some 
people need. So we built the 
MX-70 to be a no-frills print
er. At a no-frills price. 

But the MX-70 is still a great 
little printer. We give you 
80 CPS unidirectional print
ing.Top-of-form recognition. 
Programmable line feed and 
form lengths . Plain paper 
printing. An easy-to-read 5x7 
matrix. Self test. And an 
adjustable tractor feed. 

That's what you'd expect 

from a basic little printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free. 

We call it GRAFTRAX II. And itmeans480 dots 
across the page, resolution to 60 dots per inch, 
and a graphk image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice. You want more 
power and extra functions, you buy the MX-80. 

You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX-70. 
They're both at your dealer 
now. 

But at this price, you'd bet
ter hurry. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard ·Torrance, California 90505· (2U) 378--2220 ..-404 

,,, Reader S,.n11ce-SlH! pag9 242 
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THE ASSEl1BlY llNE 

t1ace. Other suggested pointers are the 
stack pointer at 40E8H and the star! of 
free memory pointer at 40FDH. 

The program itself Is not too complicat
ed, with one exception. All registers used 
In the rout ine are saved in the stack. DE Is 
initialized with the start of the screen 
memory and IX with the ADDTAB start . 

The code wit h the indented comments 
Is the main driver loop. It first checks for a 
zero entry in the ADDTAB table. When 
found, the last location has been dis
played, and It ex its to normal Interrupt 
processing at !NT020. 

If a valid address (non-zero) ls found In 
ADDTAB, the address value is dlsplayed 
by calling MEMOUT which calls ROTATE, 
which In turn calls ASCII. An equals sign Is 
then displayed and the contents of the ad
dress value are then converled In a similar 
manner. After this conversion, a blank Is 
displayed, and the driver loops back to 
INT010 for the next address from ADDTAB. 

Th is routine makes use of the ALO In
struction, which ls a unique BCD shift. 
The shift operates four bits at a time be
tween the least sign ificant four bits of A 
and the contents of the memory locat ion 
pointed to be the HL register pair, as 
shown In Fig. 3. An ARD operates similarly 
for a right shi ft . 

During the process of debugging, I 
fou nd an unusual problem. The ADDTAB 
value was being converted properly, but 
the contents of the address were not be
ing converted correctly. Specifying 1234H 
as l he first address of A DDT AB resulted In 
1234 = on the screen, but th is was fol
lowed by 3344 Instead of the actual con-

tents of 3547. To debug, I made a list of the 
locat ions to be displayed, the result ing 
display, and the correct display (shown In 
Table 1). Can you see what I did wrong In 
the program or In my mind? The first five 
correct replies will receive a copy of my 
Howard W. Sams book Z-80 Microcomput
er Design Projects. 

Disk Dump Subroutine 

Here's a clarlflcat lon on my November 

INSIDEf0 
Con//t1ued from p. 8 

We tell our field people only what we're 
very sure of. And still , we blow it some
times. Speculat ion leads to customer i ll· 
wil l every time. 

Advance information on new products 
is nor made ava ilable for a number of rea
sons. For instance, we might have to 
make a price or specificat ion change at 
the last minule. Then there's the threat of 
unforseen delay of weeks or even months. 
What i i a product must be cancel led? 
Where, I ask you, Is the poor customer 
who invested time and money In a TAS-80, 
on the strength of a canceled printer we 
had promised In 90 days? I hope you can 
see the wisdom of knowing the facls be
fore we open our corporate mouths-even 
to our own people. 

Model II Owners-Help! 

In most Model II software packages, 

column. The code al FE72H shou ld con
sist of 41H, 4CH, 49H, 4EH, 45H, followed 
by 18 blanks (20H), OOH, followed by eight 
blanks (20H). This pads out the Ille name 
properly. It Is correct as it stands, but not 
very obvious since only the first character 
of a DEFM Is shown. 

Next month we' ll have more assembly 
language topics. If you have Ideas on 
what you'd like to see, write me at 28182 
Palmada, Mission Viejo, CA 92692. • 

there is an Owner Registration Card ( l oo~ 

in the back of your binder). Please fill In 
the card, and return it to us. Be sure the 
catalog number of the software package 
is correctly entered In the upper right· 
hand corner. We get them back with num· 
bers of anything-even pr inter cable cata
log numbers. 

We're building a I l le of owners so we 
can let you know when a bug is found, or 
an enhancement is made to the specific 
package(s) you own. Without your correct 
address, we can't let you know. So far it 
appears that the card return rate is low. If 
you haven't sen t yours, do so. 

Pocket Computers 

Back In the November/December 
months, Pocket Computers were a bit 
hard to !ind. Plentifu l quantit ies shou ld 
now be reaching the warehouses. So, if 
you had trouble finding a TRS-80 Pocket 
Computer, try us again .• 

l~llllHI PllNlll IWlllHI 40% OFFll 

OOR MOREi 

BRAND NEW TOP QUALITY EXACT REPLACEMENT RIBBONS 
FOR ALL OF THE 'DOT MATRIX lRS-ao; & CENTRONICS PRINTERS: 

Send order blank below & 
PAYMENT (Min.$20) TO: 

Your PRINTER 
TRS-80 LINE PRINTER II 

TRS·BO LINE PRINTER Ill 
TRS-80 TRACTOR FEED 

CENTRONICS MODS 700-704 

CENTRONICS #730 
CENTRONICS #737 

CENTRONICS #779 

Your 
RETAIL LIST Wbolesgle Price 
18.95+Tu (3 PACK) 11 .95 PER 3 PACK 

21 .95+Tu (IN CART I 12.95 PEA RIBBON 

1 8.9Sna. fl PAClC I 

18.95+ Tu ( J PACK! 

18.95+·Taa IJ PACKI 

18.95+ r .. 13 PACK) 

1 8 .95H .. (J PACK) 

1 1 .95 PER 3 PACK 

11 .95 PER 3 PACK 

11 .95 PER 3 PACK 

11 .95 PER 3 PACK 

11.95 PEA 3 PACK 

ITEM NUm8£R 

~ii 
:· · Mf~.ffMUNf · ·oR·oER: ·siii.oo· ·No ·shf ppfn-g · i:ha.ries ·or · ta.ies:--- ·· ··: 
~ PLEASE SEND ME: __ C-700, 3 RIBBON PACKS & __ J-3 RIBBONS. : 
: I WILL USE THESE RIBBONS ON A PRINTER. : 

. $ ENCLOSED ··· ··· ··· SEND C.0.D. ( ) 
· Nome _______ ________________ _ 

Address ________ ___ _ _______ --; 

ANCIE LABORATORIES 
!1202·9206 BAL TI MOAE 80Ul £VAAO 

COUEQE PARK. MO 20740 
(301) 345-6000 

Volume Discounts: 
10%, 10-36packs ~ 
15%, 37-100 ~ 

~--~-~~!' .. ~.t-~~~,-~~~A-.N.-C!E-__ -~-~0-~-~!-0.R-!E-_S-__ -~-~~-~-~9.-29-~.-~-'.'.-":-o.""--~-~-~---. ~-~-,!~-.·.-"..•-:"---~--o-_2,.,.._o_1=--:..,-'!.--""'-J"'_Q""~-""}_"4~'°':~;;;9;;;99M_J - --==----_;___:.__:.::_ _ _ _ _ __, 
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Fully TRS-80® 
Compatible 

MPI B/51 DISK 
DRIVE 

Includes: Case and 
Power Supply 

Fully tested 
Guaranteed for 90 days! 

Here's why the MPl/B-51 
is the drive for success: 

• 40 tracks 

• 5 ms track-to-track 

• Auto-eject 

•Hi-Temp stabil ity 

• Fully-closable door 

• Speed constant <1 %% 
• Double density head 

• Optical sensors-no switches 

Save time ... Order by phone 
Toll free: 1-800-323-4335 

• 102K per disk 

ADDS MORE POWER 
TO YOUR SYSTEM 

IN ILLINOIS CALL: 312·251 ·5955 

Other Money Savings Opportunities 
Order by Phone or Mall 

CABLES 

2 Drive Cable ..... . .. $29.00 
4 Drive Cable ....... . $39.00 

Diskettes 

Verbatim ... .. . .. .. .. 10 lor 
$31 .00 

BASF with Lib. 
Case .... . . . .. ... 10 for 

$28.00 
Dysan ...... .. .. ..... 5 lor 

S21.00 
Plastlc File Box ... .... S3.95 

Operating Systems 

TRSDOS 2.3 .... ... .. S14.95 
40 Track Palch ....... $9.95 
VTOS 4.0 

"The Ultimate" .. .. $99.00 
NEWDOS + 

40 track . ....... .. $99.00 
TRSDOS Manual .... . . $5.95 

MIDWEST COMPUTER PERIPHERALS 

TRS·8f1 

16K Level II with 
keypad ... . .... . $729.00 

Expansion Interface 
{;JK ............ $274.00 

Printers 

Centronics 779 
(frelghl col lect) . . $849.00 

Centronics 737-1 ... . $815.00 
IDS 460 .. ...... .. . $1219.00 
Okidata Microllne 80 with 

tractors .. ...... $709.00 
NEC Spinwriter 5530 

(lreight collect) $2579.00 

16K Memory Kits 

Prime NEC 200ns dynamic 
RAM. Comes with complete 
instructions ........ . $44.95 

MPI Service 
Manual. .... .... .. $3.00 

MPI Engineering 
Manual. . . .. . ... . $30.00 

P.O. BOX 437 • WILMETTE, ILLINOIS 60091 

TRS· '• TANDY CORP 

Midwest ••••••••••••••••••••••••••••••••••••• , 

C t 
P.O. Box 437 • Wiimette, llllnols 60091 

: ompu er ..-a ~ 
• Peripherals ~~ 

085 
Quanlity 

D Check enclosed 

Bill my D Visa 

Description 

D Master Charge 

ACCEPTED! 

S each 

6% Ill. Tax 

TOTAL 

(Min . Order $10.00) 

Tota l 

Acc. No. ___________ Exp. ___ _ 

O Please send catalog 

: Name ---------- - --------
: Address _ ______ _ _ _________ _ 

• : City _ _____ _ ___ Slate Zip _ _ _ 

• I • I 



f0 APPl.ICATl9,~! 

The TAS-80 is already some1hing of a 
legend, and wlll probably be remem

bered as the Univac of personal comput
ers-not the first, but simply the best· 
known representative of i1S age. No, this is 
not a eulogy for the Model I, but instead, a 
bit of praise for a machine all too often 
disparaged as the "Trash-80." Through its 
versatility, ii has proven the viability of 
personal computers. 

Many of you are familiar with the mem
ory map of the Model I, but here's a brief 
review. Of the 65536 possible memory 
locations in the 80, 12,288 are reserved for 
the BASIC language In Read Only Memory 
(ROM). A handful of addresses serve as 
windows to the dual-cassette latch , 
printer, and d isk drives. The first block of 
16,384 bytes of read/wri te memory is 
broken up Into two parts- a section 
reserved for use by the computer 's 
operat ing system, and the rest available 
to lhe user for BASIC programming. Two 
addit ional 16K blocks of programmable 
memory can be added In an expansion 
unit. 

A section of memory slighlly more than 
2,000 bytes long was left unass igned by 
the Tandy engineers, presumably for 
future expansion. The new Model Ill uses 
this unassigned space for extensions and 
changes to the BASIC language of the 
Model I. It can be assumed that Radio 
Shack will not provide future expansions 
In 1hat area. This month's Appl ica tions 
will show how to use that memory space 
for data storage, ut ility programs, and as 
a development system. The Memory Side· 
car implements three different concepts 
on a sing le circuit board: 2K of user RAM, 
2K of user ROM, and a special approach 
to developing future ROM-based pro
grams I call "read-only-RAM ". 

Read-only-RAM is true to Its name. 
Once a program has been written Into this 
block of memory, a switch can be fl ipped 
which will no t permit the information to be 
changed. In this way, programs which will 
e~entually be burned into ROM can be fl!I · 
ly emulated by this non-writable RAM-a 
kind of digital try-before-you-buy. 

For this project you will need a power 
supply and ten integrated circuits: two 
74LSOO, one 74LS02, one 74LS30, one 
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"A section of memory slightly 
more than 2,000 bytes long was 

left unassigned by Tandy engineers, 
presumably for future expansion." 

74LS12S, four 2114 memory chips, and 
one 2716 2K EPROM (5-voll only). Of the 
last c ircu its, because of their cost ($5 
each for the 2114's, and about $20 for the 
2716), you may wish to Install only 1K of 
RAM to start with-two 2114's. You will 
need all the 74LS circuits for this project, 
and I would recommend sockets for all 
parts. A special socket known as a zero-in
sert ion-force socket Is used for the ROM; 
it has a handle which squeezes its con· 
tac ts apart so ROMs can be inserted or 
removed without bent pins. (See the parts 
list for prices of a complete set of parts, or 
assembled and tested versions.) 

The first task of the Memory Sidecar Is 
to decode the addresses wh ich will Identi
fy the locations of Its memory. Those un
assigned addresses are 3000 to 370F 
(12288 to 14303 decimal). Z2a/b and Z3alb 
partial ly decode the area from 3000 to 
37FF, and Z1 together with Z2c decode an 
address portion defined as 07EO. These 
two signals, (the output of Z3b and Z2c) 
when combined by Z2d, allow all address 
signals from 3000 to 370F to flow through 
to the output of Z2d. (Exatron Stringy. 
Floppy owners note: since Exatron has 
gobbled up this memory space without 
allowing you to patch the ESF out of the 
operating system, the Memory Sidecar 
cannot be used without powering down or 
disconnect ing the ESF unit.) 

This decoding signal would be suffi
cient to select a 2K EPROM like the 2716. 
Unfortunately, similar 2K RAMs are ex· 
pensive and hard to get, so I chose the 
type 2114 1 K RAMs Instead. Address line 
10 Is bu ffered (by Z5d) and combined with 
the select line in Z4c to produce 3400 to 
37DF; it is Inverted {by Z4a) and combined 
with Z4b to produce 3000 to 33FF. This 
way, each bank of 1 K RAM has its own 
select signal. 

The outputs of S4b, c, and d, respective
ly, select low RAM, high RAM, and all 
ROM. Two sets of signals will compete for 
the at1entlon of the CPU If both ROM and 
a bank of RAM are turned on at the same 
\\me. To avoid \his, \hel r respective select 
signals are led through the three-state 
buffers in ZS. The individual buffers in ZS 
are turned on according lo the position of 
S2. 

The signal from S2 can select RAM or 
ROM only If the proper address occurs 
simultaneously with a READ or WAITE 
signal from the computer. Assum ing 
switch S1 is closed, either a low READ or 
low WRITE signal will cause Z3c to go 
high, and It is In turn inverted to a low sig
nal by Z3d. This condition will activate the 
appropriate Z5 buffers. It the output of 
one of the Z5 buffers Is low, lhe appropri
ate block of memory will be selected. 

S1 is the heart of the read-only-RAM 
Idea. When it Is closed, all signals proceed 
normally as described above. But when S1 
Is open, the 1 K res istor locks the Input of 
Z3c high. Thus, although the RAM re
ceives the memory-write command from 
the computer, the command is dlscon· 
nected from lts address-select circui t. In 
other words, the RAM wil l not believe It Is 
being asked to store data! 

Fig. 2 presents the wiring of the mem
ory circuits themselves. The select sig
nals are led to each of the ICs, as are the 
address lines. Nine address lines select 
data from the 2114's, and ten lines are 
needed for the 2716. Each 2114 is a 1 K by 
4-bit circuit, so two are used tor a fu ll 1 K 
by 8 block of bytes. Note that lines DO 
through 03 are led to Z6 and za, and lines 
04 through 07 are connected ton and Z9. 
The 2716 ls a 2K by 8 bit device, so all eight 
data lines are attached to it. 

Fig. 3 Is the optional (but recommend
ed) data bus termination. Because 26 sig· 
nal-carrying lines are used by the Memory 
Sidecar, a great amount of local electron· 
ics noise is produced. This noise has the 
potential to cause program crashes (par
ticularly ii you are wire-wrapping this cir· 
cuit) , so I recommend terminating each 
data line with a 1 k-ohm res istor to ground. 
In fact, this improved the reliability of my 
system as a whole, stabilizing the data 
transfer mechan isms throughout the 
TRS-80. 

The entire device can be fit on a three
Inch by five-inch board, as shown in Photo 
1. Because of the number of connections, 
I recommend wire-wrapping as opposed 
to soldering (Photo 2). 

Giving It a Test 

With your system's power off, connect 
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10 APPllCATIONS 

the Memory Sidecar to your TRS-SO. Set 
s1 to RO/WR, and S2 to RAM. Power up 
the circuit, lhen your TRS..SO, and follow 
through the power-up sequence. As with 
all homebrew attachments lo your com· 
puter, /l'lt does not set normally tum the 
90 off lmmedlstely/ Then recheck your 
work. 

II all seams right, enter Iha followtng 
short program: 

10 v = 1!13eO 
20 FOR X = 12288 TO 13311 
30 POKE X, PEEK (Y) 
40V•V+1 
50 NEXT 
eo v " 16360 
70CLS 
80 FOR X = 12288 TO 13311 

go POKE V, PEEK (X) 
!OOV:V+1 
110 NEXT 

Whatever currently appears on you screen 
should be transferred to the low block of 
the Memory Sidecar. The screen will clear, 
and the transferred Information should 
then be put back on the screen. 

II It works, shout and stomp (I did that), 
and replace lines 10 and 60 with FOR X = 
13312 TO 14303. Run It again to test the 
high block of memory. If either test 
doesn't work, check these symptoms: 

• Program crash and/or return or 
MEMORY SIZE? 

One or more of your data or address 

lines are Incorrectly wired. You may 
have left out the ground connection 
(computer pin 37). The RD or WR lines 
may be Incorrectly wired. 

•Program locks up but does not crash; 
can be reset. 

The address I Ines may be wired In lncor· 
rect order, and you are Inadvertently 
selecting two addresses at once. 

• Screen tills wllh graphics blocks a lier 
the CLS. 

No memory Is being read. Check the po
sitions of the switches and the power 
connections. Also, double-check the 
wiring of the RD and WR tines, and ZS. If 
you are only using two of the 2114's, In· 
sert them In the other sockets (with the 
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40 & 80 Track 
'}41.ll>J>'\7'' • 
ror TRS-so* Dnves 

REAL VALUE 
AEROCOMP oilers the best value In 
microcomputer disc drives on the market 
today! Rellablllty, features and cost tough 
lo beet. We deliver ... and we stand behind 
our products, as evidenced by the only 
FREE TRIAL OFFER in the industry. Ex
amine your systems needs and order to
day! 

MYSTERY REMOVED 

SELECT YOURS! 
• 40-Trick "FLIPPY" 1349.95 
(Model 40· 1 ) 48 TPI, single dens. 
125K bytes/side, double dens. 
250K/slde. 
• 80-TRACK "FLIPPY" 1459.95 
(Mod. 80-1) 96 TPI, single dens. 
250K bytes/side , double dens. 
SOOK/side. 
• 40 TRACK DUAL HEAD 1459.95 
(Mod. 80·2) 48 TPI, double-sided , 
40 tracks/side : single dens. 250K 
bytes, double dens. SOOK. 
• 80 TRACK DUAL HEAD 1599.95 
(Mod. 160-2) 96 TPI. double-sided, 
80 tracks/side; single dens. 500K 
bytes, double dens. 1 megabytes. 

NOTE: All capacity velues Ile unlonn•te~. tu 
models c~ of single or <loul>le cienslty , All 
wl!l1 ?OW., aupj)ly/ail'o er enclosure. I I 5 VAC. 
50·60 Hr . 1151230 VAC available. 

There appears lo be some confusion In the •SPECIAL PACKAGES• 
terminology used to describe disc drivea 
end their features . Here's what we mean: 
• FLIPPY Allows the use of both 
sides of a diskette with a slngle
headed drive by simply turning the 
diskette over (model 40-1&80·1 ). 
•TRACK DENSITY Specified In 
tracks per Inch (TPI). Refers to the 
number of tracks per radial Inch on 
the diskette. Typically 48 TPl•40 
usable tracks and 96 TPl=-80 usable 
tracks. 
e DOUBLE DENSITY Relers lo 
recording density in bits per inch 
(bpi). Typically single density means 
data can be recorded up to 2 ,938 
bpi; double density means data can 
be recourded up to 5,876 bpi. 
•DOUBLE SIDED Refers to number 
of read/write heads. Single-sided 19 
one heed, read/write one side only: 
double-sided is dual heeds allowing 
read/write operations on both sides 
of the diskette. A double sided drive 
appears as two separate drives to 
lhe controller . 
•ACCESS TIME The time required 
for the head to move from one track 
to the next. Typacllly 5 lo 40 

§JAAW 40-Trick FLIPPY drlve,2-Drlve 
cable; SOOS 2.3 Diak lo Manual Freight 
& Ina. lULll (reg. 1401.00) ' 

11 40-Track FLIPPY drive 
2-0rlve ca bl• 
Newdoa/80 
Frelghl lo lna.1459.00(reg.S52a.001 

12 80-Track FLIPPY drive 
2-Drlv• cable 
Newdo1180 
Freight lo Ina. 1589.00 {reg.S63a.ooi 

#3 TWO !2) 40-Track FLIPPY drlve1 
4-Drlve cable 
N1wdo1/80 
Freight lo ln1. 1785.00 <AEG. sa113.00> 

#4 TWO (2) 80-Track FLIPPY drlve1 
4•Drlve c1bl• 
Newdo1/80 
Freight I Int. HH.00 t•ev.s 1 , 13.851 

•DISK OPERATING SYSTEMS 
Newdo11ao 1149.00 
VTOS 4.0 1125.00 
DOSPLUS 3.1 $89.95 

milliseconds (ms). COMPARE AND aUY AIROCOMPI 
ACClll MIAO 0111( CA,ACJT'I' IAIT- .... 

"f~IPPY" TIMI lOAD LllCIOll (unfor1ttcUed INTllY niu 
(trod!, JO IOUHOID ,,,..1. -lrc><I<) clon&lty) 

AlllOCOMP Ht ·-· "' Jll ,_,Y'" ,.. .... ,_, HI ., .. 
IADIO NO '°"''· YU HO 1(191( byl•• HO NO 
llf&Q• 

NllCOM YlS llm1 . VIS HO 1* ........ YU NO 
(both 1M!e1I - NO :kn1. YU YH I~ byl•• vu NO 

IHUOA.,. HO '°"''· YU NO IOIK: byre• NO NO 

YAM- NO Sm•. NO NO 12~ bywi• NO NO 

fochlol mo,•riel trom c:u1unt .Pno1u.1hM:tvt•(1 6oto ,....._ •• !1 Mll...,ed re lillbJ. b.11 c91\nol '- 9WOJOfO...d. compe•in9 A e tO<Offtfl 

~I •0-1ro1imUor mod•h . 

- - --- ___ ,.. "'"" 

•DISKETTES, SOFT SECTOR ,5 114"(bo• 
ol 10) 

Slngl- lded, 1lngl• den11ty 129.95 
Doubl••lded, doubl• d•nafty 139.95 

• CABLES 
2-drlve $24. 95 
4-drlve 134.95 
Ext1nd1r 118.95 

FREE TRIAL OFFER 
Order your AEROCOMP Disc Drlve and use 
ii with your system for up to 14 days. It 
you ere not satisfied for ANY REASON (eK· 
cept mlsuae or improper handling), return II, 
packed In the original shipping container. 
IOI a lull refund . We have complete con
Rdence in our products and we know you 
will be satisfledl ORDER TODAY! 

WARRANTY 
We oller you a 1 20 day unconditional war· 
renty on parts and labor against any defect 
in materials and workmanship. In the event 
service, lor any reason, becomes 
nescessary, OUI' service department ia last, 
friendly and cooperative. 

100% TESTED 
AEAOCOMP Disc Drives are completely 
assembled at the factory and ready to plug 
in when you recell1e them. Each drive is 
100% bench tested prior 10 shipment. We 
even enclose a copy ot the test checklist, 
signed by the test technician, with every 
dri11e . AEROCOMP MEANS RELIAB1LITY1 

ORDER NOWll 
To order by maY. t;>eC•IY Model Number( a) or 
on.e. ,,_. etc. (-). el'ICloae ai.c1<. ~ 
a<der, VISA or t.IASTEACHAAGE card numb9r 
ond •l<l>lr•llon <late. or r9e1ueat C.0 .0 . 1h\pmtnl. 
TeUI resld<lnla 1d<l 6'Ho oale1 lb. Add 15.00 
per dt!ve ror a/1\ppklg and handling. 1'19- alow 
2 w-1 for oersonet cl>eek• to cle., our bank. 
No pereonel cltecka will bl .ccepte<I on C.0 .0 . 
shipment1-c.ull. money O«I.,.. or certified 
checka only. You wil ,_,.,. 1 card aliow'ng ~ 
1xec:1 C.0 .0 . amounl b9fore your a/llpnlent 11· 
!NH . Be aure to 1ne1uc11 yO>JJ name and 1hlppjng 
a.ddrffl . WE SHIP PROMPTLY! In tile ..,.enl 
there It a llllghl -y. you will bl n-.t or Ille 
•hCl!>ino aa11 111<1 wa wll NOT chit~ yOUJ 
benl<Cll<I ""lil ""' <II)' "'. shlpl 

WRITE AEROCOMP TODAY 
FOR MORE VALUES 11 1 ... 
CAU TOLL FRH FOi FAST SlltVla 
(IOO) 124-7UI. OPlltATOll 24 
POlt YllA/MASnllCMAIOl/C.O.D. o.a.H 
Colllornlo dlol (.:IO) 152-7777, Op.ro1or 2 .. . Aloako 
ond Howoll dlol (I00) 12•·79", Operator U. 
T0U .... LINU WILL ACCll'T CMIDufl OHL YI 
for A~llcotlo111 ond Technlcol lnlormollon . coll 
(2U) 337-":M6 or drop u1 a cord. 

Deol1ra lnqlrlH Invited 

AE=tOCOli1i' 
Redbird Airport, Bldg. 8 
P.O. Box 24829 
Dallas, TX 75224 ,....331 
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9'0 APPLICATIONS 

D0-07 
>-----------.---------------.---------------.-------------~.-------------~..-----------.roFIG. 3 
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LOW RAM CS 
e 10 

HIGH RAM CS 
RAM WR 

ROM CS 
ROlll Ao 
ROM AIO 

A0 - A9 

power olfl) and try again. 
•Screen shows incorrect characters, cor· 
reel spacing. 

Data lines are Incorrectly or partially 
wired. If you are using only two 2114's, 
one may be in the wrong socket. 

• Screen fil ls with garbage. 
This is a 1ough one. You may have Im
properly wired the address lines or the 
chip selects, meaning you have written 
garbage to the memory, or you have 
read from some other area of memory. 
Double check the address wiring. 

"The TRS-80 is already 
something of a legend 

. . . not the first, 
but simply the best-known 
representative of its age.'' 

Once you get a proper result from the 
board, flip 81 to read only position, 
change whatever you have on the screen, 
and run the program again. What comes 
back to the screen should be the old 
screen you wrote before you changed it. In 
other words, the program is read ing the 
memory, but the POKEing has had no ef
fect. This Is the object of read-only-RAM. 

Finally, If you have any programmed 
2716 EPROMs, Insert one carefully Into its 
socket. Flip the switch to the ROM posi
tion, and GOTO 45 In the program above. 
The contents of the 1K of ROM should be 
written to the screen. Again, if you don't 
get what you expect, look for a wiring error 
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In the RO M's address and data lines. 

What To Do Wilh II 

Now the big tes1-a short program for 
encrypting data according to a simple ran
dom offset scheme. listing 1 presents a 
BASIC program to create a new set of 
strings from the original set of strings 
which represent data. These new strings 
are made up of characters substituted for 
the originals. For example, THIS IS A 
TEST might t:Jecome XuAJ L? m 0#"; when 
characters are substituted. Such a code is 

not easily broken, because the code Is 
made up of whatever random numbers are 
in your private ROM . For simple encoding 
of game Information or moderately confi
dential information, ft Is ideal. A code tape 
can be read Into RAM, or better yet, a 
packet of code EPROMs can be kept 
under lock and key. 

To start, POKE random numbers (0 to 
255) into locations 12208 to about 12400. 
Th is will provide a random distribution of 
replacement offsets. PEEK back in1o 
those locat ions, and record !he values you 

Listing 1. BASIC encryption program using data at 3000 hex. 

4016 
4016 0030 
3000 

00100 
00110 
00120 

06CC 
4036 
3B0l 
40111 
4099 
0060 

00130 BAS I C2 
00140 KEYIJLD 
00150 KEYBRD 
00160 llOLDER 
01H70 INKEYS 
00180 DELAYS 

ORG 
DEf'W 
ORG 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

4016H 
ENTREE 
30001! 
06CCH 
403611 
3801H 
401Al:l 
4099H 
0060H 



MODEL Ill FOR $320.00 

Yes, double density is herel Two 40 track drives give vou 368K of storage. And if thats not enough. four 60 
track drives will give vou 1.4 megab1,1tes of on line storage. All this with the added speed of double density 
operation, not to mention 80% more storage per diskette. 

No loss of your software library or conversion of your single density diskettes is necessary. DOSPlUS 3. l D 
reacts to the diskette. It wil l read single or double density with equal ease. It is not JUST a double density 
operating system, it is a double AND single densltv system. It is the first of it 's kind. No one con offer you what 
we can! To change a disk to double density you need only format a double density disk. and then ONE 
command (TAANSf€A). will bring over all your files. Very simple to use. but not necessary, because DOSPLUS 
will read them as they are now. Just insert single density diskettes and run (with our operating system). The 
machine wil l know what you are doing without having to be told ANVTHINGI 

If you wont your computer to chain functions, then you need DOSPlUS 3. 1 D (for example, from powerup vou 
could have your machine coll another computer, scan a data base for appointments, recording any thotoppear 
on your printer: and then load in our new BASIC, setting fi les and mem/size. and start your program so your 
secretary con go right to work). With our BUILD, DO and AUTO. all of the preceding would be child's play. Sy the 
way. you could have also set the time and date, looked at the directory of all your drives as well as checked 
the free space map '(which tells you not only how much space you have on a diskette, but also where it is and 
what it is used for) DOSPLUS is a truly intellegent, eosv to use operating system that gives you all your 
computer is capable of del ivering. 

You probably guessed that for $320.00 what we ore doing is turning your Model I into a Model Ill . It's so 
easy anyone con do it in 10 minutesl Why spend $2,500.00 for a Model Ill when vou can get the same 
computing power, with our kit, and NO SOFTWAAE CONVERSION. for only $320.00. Don't throw away your 
Model I, let us expand it! Move up to the world of double density. 

You wil l reap the benefits of our error-free software. No miracles, just plain hard work and a lot of testing by 
experts and novices a like. Test us and judge yourself. We guarantee you will be 100% satisfied. If vou ore the 
first to find a legitimate "BUG" in our software you will be rewarded with a brand new S l 00 dollar b il l. 

Your systems disk will come complete with on all new single/double densitv disk editor called DISKZAP, and 
a BASIC program compressor called CAUNCH. Also included is PURGE, a utility to make the mass removal of 
unwonted files from a diskette easy, and AESTOAE, a program that makes recovering a dead file as easy as 
typing in a command llne. TAANSfEA is just as it sounds, a program that moves all files (except systems) from 
one diskette to another. Single density to double or vice versa. CLEAAALE is used to zero data files on a 
diskette for a "dean slate". DISKDUMP Is a new machine language sector display/modifv program that works 
with filespecs instead of tracks and sectors. Used In conjunction with DISKZAP, you will have more disk editing 
power than ever before. with less frustration than was ever thought possible. 

You will now be able to use all your DOS commands from our new BASIC with the CMD feature. And how 
about variable length records that really work. first time, EVERY time! This wi ll allow you to use the ISAM 
programming technique for vastly improved handling of large data bases and lightning speed unheard of in 
BASIC. (ISAM stands for Indexed Sequential Access Method). 

If inflated computing power without on inflated price tog is what you're ofter, contact us at the address 
below. 

/llJ/9/f(!) I !l/11$ !/!8/!IJ$ 
S/3/1'$1//tlllflP·1ne -- .-- 384 

Specializing in the Tandy Line 

~ L~~..=.=.=--=:.=..:.-=--~~~-5-8_4~6-F_u_n~s-to_n_s_t_re_e~t ~ (305) 983-3390 Hollywood, FL 3302 

CALL TOLL FREE FOR F AST SERVICE 
(800) 824·7888, OPERATOR 193 
FOR VISA/MASTEACHARGE/C.0 .0. ORDERS 
Cahlo m•a d•a l (BOO) 852-nn. Ope1a101 193 
Alaska and Haw aii dia l (800) 824-79 19. Operator 193 
TOLL FREE LINES WILL ACCEPT ORDERS ONL V! 
For Apphcalions and Technical 1nfarru<11ion. call 
(3051 983·3390 or drop us a card 



Pensadyne 
Bringing Word Processing Power 

to the People 
Performance. At a price you can afford_ The 
basis on which our company has built a 
reputation that spans hundreds of software 
sa les in seven countries. 

Pensa·write 2 - A new genera tion word 
processing system that 's flexible, versat ile, 
lightning quic k, :md include system fea
tUJes unparalleled. 
- In memory capacity of l 9,199 characters 
in a 32K machine. 
- lul l editi ng capabili ties including; global 
search and replace, fully con trolled trans
parent cursor, insert and delete functions , 
k ey w ord searc h es, non-pri nt ing com · 
rncnts, forward and backward scroll ing, 
complete word wrap-around and much 
more ... 
- user orientation features included on sc
rt·en such as time and date , program loca
ti on, currenc free memory space, words in 
memory, and the amount of free disk space. 
- di rectories for all driv es available on 
screen wi thout exit to DOS. 

- sophisticated program s tructure that 
will allow the addition of program modu les 
that will enhanct: the editor, your initial 
purchase will include editor and general 
purpose printing program. Enhanc.:ment 
modules will include mail ing lis t, basic file 
editor, repo rt printer, let ter printer and 
oth ers, and will have prices ranging from 

S39.95 to $79.95. You may also write your 
own programs which you may integrate 
wiih chc processor. Up rn 20 commands 
may be specified_ 

But there's m ore. Pensadyne computer ser· 
vices be li eves that aft er sales scrv1ceis vital 
to rhe full implernencacion and support uf 
our programs. Should a problem arise with 
one uf our programs, we have a 24 hour 
sen•ice departmen t whl·re you can call and 
get your quest ions answered_ We guarantee 
it. In writing. We want you to like wha1 we 
do for you, because if you do, then you'll 
come back again in the future. The price of 
rhe Pensa-write 2 word processing system . 
Jus1 $7?.?5. 
Pensadyne. Giving you the power co ch ink . 

COM PU fER SERVICE S 

4441 WEST FIRST AVE. VANCOUVER, B. C., V6R 4H9 604-224-3107 ,,... 201 

LVNX..0 
makes your TR....._ .... _.,...,. 
LYNX is more than a telephone coupler. 
LYNX Is a one-piece total telephone linkage 
system for TRS-80 Level I and II 
computers, with or without expansion 
interface. No RS-232 required for true 
originate/answer direct-connect telephone 
operation. DOS-compatible EMTERM 
"smart terminal" software furnished on 
cassette. Already have a favorite TRS-80 
program? Use it wilh LYNX. 

With LYNX you can tap the Source or the new 
Compu-Serve Information Utility. Control 
university, business and personal computers from 
a remote location. Communicate via electronic 
mail. Learn from library data bases. Profit by 
instant financial market info. 

All for only $279.95* at your dealer or: 

~~o EMTROL vm 
l.:::]CJ SYSTEMS, INC. 
123 LOCUST STREET LANCASTER, PENNSYLVANIA 17602 
Phone 717 /291-1116 

VISA or Masi er Card Welcome 
r..iii . ~ ~II ·Add S2.SO lor shipping and llandlin~ . PA resldenls add 6'fo sales la>< . 

' ~ Includes all 12blss. "EMTERM " terminll pro~ram , in51•uctlon m~nual. 
FCC Regi<lrnlion Number: A9()9KE-69438-DM·N 
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ew animal. 

Fect0<y ord..-• •hipped ume day. 

"TRS-80 Is• lrademarle ol 
lh& Radio Shack Division of 
land\' Co r1><1rallon" 



8'0 APPLICATIONS 

3000 E5 00190 ENTREE 
3001 210B30 00200 
3004 221640 00210 
3007 El 00220 
3008 C3CC06 00230 
3000 213640 00240 START 
300E 010138 00250 
3011 1600 00260 
3013 0A 00270 CHKKEY 
3014 SF 00280 
3015 A3 00290 
3016 2018 00300 
3018 77 00310 
3019 14 00320 INCD 
301A 2C 00330 
301B CB01 00340 
3010 79 00350 
30H: 0680 00360 
3020 20Fl 00370 
3022 0607 00380 
3024 20 00390 DECL 
3025 86 00400 
3026 10FC 0041'1 
3028 A7 004 20 
3029 3E00 00430 
302B C0 00440 
302C 321A40 00450 
302f C9 00460 
3030 A6 00470 CKPREV 
3031 2BlF 00480 
3033 3A9940 00490 
3036 A7 00500 
3037 20E0 00510 
3039 3AlA40 005211 
303C JC 00530 
3030 321A40 00540 
3040 FEFF 00550 
3042 2809 00560 
3044 cs 00570 
3045 06FF 00580 
3047 00 00590 TMWSTE 
3048 10FD 00600 
304A Cl 00610 
3048 18CC 00620 
3040 3D 00630 DECA 
304£ 321A40 00640 
3051 70 00650 
3052 73 00660 STORE 
3053 cs 00670 
3054 010002 006 80 
3057 CD6000 006 90 
305A Cl 007 00 
305B 0A 00710 
305C Al 007 20 
3050 CB 007 30 
305E CS 007 40 
305F ES 007 50 
3060 FS 00760 
3061 0640 00770 
3063 3A3D40 007 80 
3066 E6FD 007 90 
306 8 67 00800 
3069 F602 00810 
3060 6F 00820 
306C 70 00830 LOOP 
3060 03FF 00840 
306F 7C 00850 
3070 D3FF' 00860 
307 2 cs 00870 
3073 0640 00880 
3075 lllFE 00890 
3il77 Cl 00900 
3078 10F2 009H 
307A Fl 00920 
107 B El 00~30 

307C Cl 00940 
3070 C3FB03 00950 
ll6CC 00960 
00000 TOTAL ERRORS 

PUSH 
LD 
LD 
POP 
JP 
LD 
LO 
LO 
LO 
LO 
AND 
JR 
LO 
INC 
INC 
RLC 
LO 
SUB 
JR 
LO 
DEC 
ADD 
DJNZ 
A.ND 
LO 
RET 
LO 
RET 
AND 
JR 
LO 
AND 
JR 
LO 
INC 
LO 
CP 
JR 
PUSH 
LO 
NOP 
DJNZ 
POP 
JR 
DEC 
LO 
LO 
LO 
PUSH 
LO 
CALL 
POP 
LO 
AND 
RET 
PUSH 
PUSH 
PUSH 
LO 
LD 
AND 
LO 
OR 
LO 
LO 
OUT 
LO 
OUT 
PUSH 
LO 
DJNZ 
POP 
OJNZ 
POP 
POP 
POP 
JP 
END 

HL 
HL,START 
(401611) ,HL 
HL 
BASJC2 
HL,KEYHLO 
BC, KEYBRD 
D,0 
A, (BC) 
E,A 
E 
NZ,CKPREV 
(HL),A 
D 
L 
c 
A,C 
81lH 
NZ,CHKKEY 
8,7 
L 
A, (HL) 
DECL 
A 
A,0 
NZ 
(HOLDER) ,A 

(HL) 
Z,STORE 
A, ( INKEYS) 
A 
NZ, INCD 
A, (HOLDER) 
A 
(HOLDER) ,A 
0FFH 
Z,DECA 
BC 
0,0FFH 

TMWSTE 
BC 
HICD 
A 
(HOLDER) ,A 
A,E 
(HL) ,E 
BC 
BC,200H 
DELAYS 
BC 
A, (BC) 
E 
z 
BC 
HL 
AF 
B,40H 
A,(403DH) 
0FDH 
H,A 
2 
L ,A 
A,L 
(0FFH),A 
A,H 
(0FFl:I) ,A 
BC 
0,40H 
$+0 
BC 
LOOP 
AF 
HI.. 
BC 
03FBH 
BASIC2 

llnd. This Is the code for this particu lar 
session. If you are using a ROM, you 
would not need to copy them down 
because they would be permanently 
"burned" Into ROM. Once you have the 
numbers POKEd and recorded, use List
ing 1 to encode some sample text. The 
data will take some time to record If the 
message Is long. 

If the coded tape Is read back through 
normal INPUT#-1 statements, or If loaded 
onto the screen with a 500-baud tape 
copier, the visible data will be garbage. 
But, when read via the creating program, 
the offset will be removed and the data 
will be restored to its original condition at 
entry. 

Listing 1 is very elementary, and may 
become useful only when Incorporated in 
a more sophisticated program. The heart 
of the encoding is the subroutine at line 
1000: The Individual characters In the array 
0$ are created by first obtaining the ASCII 
value of the keyboarded character AS. An 
offset ls created next. By taking the cur
rent position of the OS array, and equiva
lent position from the beglnn!ng of the 
ROM (at 12288) can be identified. A value 
is PEEKed from this location, ANDed with 
127 (to suppress a possible overflow 
greater than 255), and finally added to the 
ASCII value of the keyboarded character 
A$. This Is the final coded informat ion. 

A more likely use for the Memory 
Sidecar Is for storing your frequently used 
routines, such as KBFIX, and RS-232 
driver, monitor program, lowercase driver, 
etc. If you have loaded a half dozen taped 
utilities before every session In the past, 
you'll probably appreciate the conve
nience of typing something like 

SYSTEM 
"?112288 

to activate all your routines at one time. 
Listing 2 presents my own KBEEPFIX pro
gram originally publlshed In 80 Micro
computing a year ago. This version has 
modificat ions made by Jack Decker, and 
has been relocated to the beginning of the 
Memory Sidecar's addresses. You can 
test Its convenience by loading It into 
RAM using T-Bug. After loading, flip the 
switch to Read Only, and the data will be 
protected no matter how many times you 
return to the MEMORY SIZE? routine. To 
activate KBFIX, simply type SYSTEM 
112288 as noted above. 

The potential uses ol the Memory Side
car are as extensive as your normal RAM 
and your BASIC language, with the plus 
that lts contents are always protected 
from normal act ions by BASIC. I trust that 
this prolect will satisfy your needs, espe
cially all of you who took the time to write 
with your suggestions.• 
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f0 APPLICATIONS 

10 CLS : CLEAR500: DI \D $ ( 100) : PR I T"TYP E l TO CODE, 2 TO DECODE" 
20 AS= I KEYS:I F AS="l" THEN 3 0 ELSE !FA$=u2 ' THEN 20 0 ELSE 20 
30 X=ll: PRINT"ENTER INFORMAT ION TO BE ENCRYPTEO ":PRl T : PR I NT 
40 A$=I NKEY$ : I F AS="u TH EN 40 
50 PR INTAS: : IF ASC (AS)>ll ANO ASC(A $ ) <127 THE N GOSUB 1000 
60 I F X=80 THEN 80 
70 IF A$=Cll RS(l3) TH EN 80 ELSE 40 
80 DS(X)="/":D$(X+l)=" / " :0$(X+2l=u/": D$ (X+J l =" /":D$(X+4) =" /" 
100 PRINT: PRINT "DATA HAS BEEN ENCODED; READY TAPE" 
110 PRINT" PRESS ENTER WHEN READY" 
120 A$=INKEY $ : I F AS="" Tl·lf,N 120 
130 FOR N= 0 TO X STE P] : PRI NTl -l ,D $ (N),0$ (N+l ) , OS(N+2) 
140 NEXT : PRI NT -1," <STOP >", " <STOP >"," <STOP >" 
150 PR! T" DATA HAS BE EN SENT TO TAP E" 
160 PR I NT"PRESS l TO CONTI NUE , 2 TO END" 
170 A$= INKEY$ : IP AS= " l" Tl1 EN RUN 
180 IF A$=" 2" TH N CLS : ENO 
190 GOTO 170 
200 CLS : ON ERROR GOTO 250 
210 PRI NT"LO/\D TAPE INTO RECORDER: ENTER \'/HEN READY" 
220 AS= I NKEYS : IF /1$="" THEN 221l 
230 INPUTl-1 , DS (N ), 0$ (N+l), D$ (N+2) 
240 I F 0$ ( ) =" <.S 'OP > " THE 25 0 ELSE N= +3 : GOTO 230 
250 0 ERROR GOTO 290 : PRINT " DATA LOADED - JOW DECODING:" 
260 PRI T:POR X=0 TO N : I P DS(X)= "" OR DS (X) =" <STO P>" THE 290 
270 PRI NTD$(X); : DS(X) =CHR$(ASC (D$( X))- (PEE K(12288+X)AND127 )) 
281l , EXT X : PR! T : PRI NT : ON ERROR GOTO 290 
290 PRI NT :PRINT: PRINT"DECOD ED l FORMATION FOLLOWS: ": PRI NT 
3!Hl FOR X=0 TO : PRINT D$(X); : EXT 
310 PR I NT :PRI NT" PRES S l TO CONTI UE, 2 TO END" 
320 GOTO 170 
10 00 D$( X) =CHR$((PEEK( l2 288+X ) AND127)+ASC(A$) ) : X=X+l :RETURN 

Listing 2. KBEEPFIX for the Memory Sidecar, with modifications by Jack Decker. 
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IMPORTANT BOXt!I !! 

There are lour ways to obtain memory ad· 
di ti on devices for you Model I. The first Is 10 

build lh8 project as shown In this column. 
The second is to obtain a complete, assem
bled and tested version available lrom The 
Peripheral People, P.O. Box 524, Mercer 
Island, Washington 98040. This model is be
ing manufactured from the designs pre
sented In lhls column, and costs S149 com
plete with a zero-inser1 ion-force socket to 
hold a 2716 EPROM (not included), 2K or 
RAM , and power supply. The main circu it 
board alone can be obtained for $24.95. 

Programmed ROMs can be purchased 
from Personal Microcomputers, Inc., 475 
Ell is Street, Mountai n View, California 
94043. Many readers may recogn ize Per· 
son al Microcomputers as the manufacturer 
of the PM~. which is described as a 
"worll·allka" vers ion of the TRs.80, contain
ing an Identical Laval II BASIC and software 
compatibi lity. The first ROM available from 
PMC to fit the circun In this month 's col
umn-and which will work with both the 
TRS-80 and the PM~-ls a special 11er· 
sion of KEEPIT (80 Reviews, December 
1980) that res ides in 3000 to 33FF. It Is sold 
In a 2716 EPROM package, leaving 3400 to 
37DF free for later user programming. The 
cost ol th is ROM Is under $50. 

Personal Microcomputers. Inc., also 
makes a ROM-only addiUon tor the rns.ao 
called AEX-80. Like the Memory Sidecar, it 
Is mapped to addresses 3000 to 37DF, but 
Includes no RAM. This can be a savings for 
those users who do not need read/write 
memory at these locations. The RES-80 
comes assembled and tasted for S60, in
cluding a zero-Insertion-force socket for the 
ROM. The power supply Is $8, II needed, 
and a standard double-ended 40-pin bus 
connector is $25. 

Finally, a board which Installs inside the 
TRS-80 cabinet and holds either two 2708 
lK EPROMs or one 2716 2K EPROM has 
been created by the Micro 60 Computer 
Club ot 011awa, Ontario . They call their 
board the Romplus. and de,eloped it for 
use by their members. It you would like ln
lormatlon, send an lnlernallonal postal 
coupon for two ounces (and if you wish, a 
small contribution to the club) to Mlc10 80 
Computer Club ol Ot tawa, in cam of Brian 
Herron, 87.J691 Alb ion Road, Ottawa, On· 
tario Kn 1P2, Canada. 

Photo 1-top, Memory Sidecar proroty(>6 with 
2K ROM and 2K RAM In place, and Photo· 
2-bottom, Underside showing wire-wrap 
method of construction. 



You are sining alone. Ir is 2:00 AM. Your eyes are 
bloodshot. As you peer Into your computer screen, you 
suddenly scream, "I must be crazy!" If th is has ever 
happened to you, or the men in white coats from 
Death maze 5000 have hauled you away, ii is rime for you 
to enter the most ambitious 3-D graphics advenrure yer 
offered by Med Systems; ASYLUM! 

3-0 PERSPECTIVE GRAPHICS 
Asylum features the full screen 3-D perspect ive sraphic 
displays that have made Death maze and Labyrinth best 
sellers. You can actually see what you are doing ond 
where you are going! The mazes and buildings are bit
coded. This allows us to store gigantic mazes in small 
amounts of memory. These programs are not just a 
series of stored pictures. Our mazes typically contain 
over 600 locations. Further, machine-lansuage pro
gramming gives instantaneous graphics generarion and 
game response! 

ADVANCED LANGUAGE INTERPRETER 

Asylum also features one of the most advanced input 
routines available. Players are no longer limited to one 
and two word commands. Entire sentences may be 
entered from a vocabulary of over 200 words! 

ASYLUM places you on a cot in a small room . Periodi
cally. a janitor lobs a hand-grenade through the window 
of your locked door. What you do nexr could mean 
surviva l and escape! It could also mean permanent 
residence in the home for Deathmaze survivors! To 
leave, you will have to deal with guards, fellow sur
vivors, doctors, the infamous Crazed Carpenter, and 
much , much more. Don't expect to get out any time 
man ! 

TRS-80 Level 11 16K or Model Ill 16K $14.95 

DEATHMAZE 5000 place you in a gigantic five-story 
building. There is only one goal. ESCAPE ALJVE! Mon
sters, dogs, vampires, and other vile horrors will plague 
your every step as you struggle to survive one of the 
most challengi ng adventures ever written. As of Decem
ber 20, only two people outside th e Med Systems' staff 
were known to have esca ped! 

TRS-80 Level II 16K or Model Ill 16K $12.95 

LABYRINTH places you in a huge maze of tunnels 
inhabited by gnomes, ghosts, witches, and an evil mino
taur. You must find the weapons and treasures needed 
to destroy the minotaur before he destroys you! There 
is food enough in the maze ro hold out for months! 

TRS-80 Level II 16K or Model Ill 16K $12.95 

. "-- J.. - ~ ... -.. ...... _II'.._ nAffll ''' 

REWARD! 
This man escaped Death maze only to be hauled off to 
Asylum! From his condition you would never realize 
that he desisned both Dealhmaze and Asylum. Those 
few others who escape either nightmare may send their 
correct solution to us. On May 30 , a drawing will be 
held. Six intrepid adventurers will win their choice of 
three programs from Med Systems' catalog and a shirt 
with the Death maze or Asylum logo. Only the correct 
solutions are eligible. All judgements final. Please en
close a SASE for return of solution~ or notification of 
correctness. All winners will be contacted directly. 

SATISFACTION GUARANTEED! 
Asylum , Deathmaze 5000, and Labyrinth are guaranteed ro 
be the most incredible 16K 3-D graphic adventures you can 
buy. If for any reason you are nor sat isfied with these 
products, return your order within 14 day1 for a prom pr and 
cheerfu l refu nd. 

ORDERING INFORMATION 
Orders are proce~sed within five working days. We pay all 
postage and handling within the U.S .. Canada, and .S. ter
ritories . European orders please include $2.00 for air post. 

D Asy lum 

DDea1hmaze 5000 

D Labyrinth 

D Programs on Disk 

D Programs on Ca sse11 e 

[$14.95) s ----
($12.95) $ --- -

($12.95) s --- --
(add S4.00) S ____ _ 

(N/C) 

TOTAL$ _ _____ , 

Name __________________ _ 

Sneer -------------------

- --------- Stare __ Zip __ _ Ci ty 

Computer: 
D TRS-80 Lii 16K OModel II! 16K 

0 Mastercard OVl5A De.heck. 

MCorVISA• -------------- - -

Expiration Date 
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DECATHLON 
By Timothy Smith from Micros.oh 
The graphics capabllllies you were promised 
when you bought your computer are nnally 
u111iied In this manelouo 5uies or programs. 
Just like the real Decathlon, you compete In 
10 demanding games that encompass different 
forms of running. jumping and throwing. 

Pl•y alone or with as many 15 eight compeli 
tors. the gold medal will always go to the skill
ful - - never the luckiest - - because your 
score depends antlrely on skillful manipul 
allon of tha keyboard. 

One of our more expensive game colleclions - 
and worth every p~nny ! You MUST see this 
system In •ctlon. Otherwise. you simply won't 
believe the combination of truly outstanding 
graphics. fut - paced action. na ll- blling In
tensity, and even a touch of comedy you'll ex 
perience with Olympic Decathlon! 

16K Tape .• . $24 . 95 J2K Olsk . . . $2~. 95 

COSMIC FIGHTER 
By B. Hogue s J . Konyu from Big Five 
Terrine oound , graphics and unique chal 
lenges mark this new space gwne a winner! 
While righting off the alien convoys, each 
more skillful than the last, you must keep 
track of your rocket ruel or risk explosion as 
you m•neuver toward your sp•c.e st•tlon . Can 
you dock Immedia tely, or Is the st at ion over 
run by aliens 7 Find out by ordering Cosmic 
Fighter tod•y. 

t6K Tape .• . $1~. 95 
l2K Disk version •. . $17.95 

GAMMON 
CHALLENGER 

By Ray Daly S Tom Throop from Acorn 
The backgammon player featured in Personal 
Computing Is now back In a raster, even 
better version! The game logic of tha new 
C•mmon Challenger has been compiled to 
machine language for extra speed , and !here 
are more spec Iii futures than ever. 

ci-se one of three levelo or pl•y. but don't 
get too .... bilious - - Cammon Ch•llenger will 
pu! your skill to the test 1t all levels. For ser
lout pleyers, the "doubling cube" option can 
be used for added excitement. There are 
other computer backgammon gM1es, btJt none 
quite llke Cammon Challenger. 

Protected Tape . . . $1~. 95 

TR5-IO Leyel II 16K~ 
unless otherwiwt •• 

noted 

PROJECT OMEGA 
By Bob Nicholas -- Adventure I nternatlonal 
In probably the most accurate simulation ever 
produced for 1 microcomputer, you ue res
ponslble for the production, finance, haalth 
and well-being of Project Omega. the E"th's 
firs! deep •pace colony. • 

Palnnaklngly researched, Project Omega will 
provide much enjoyment and satisfaction as 
you overcome the lrustn!ions and obstacles 
of taming an uncharted environment. The 
tape vers ion Is for one player; the disk ver 
sion supports one or more. plus a special tour · 
nament option . 

16K Tape . .. $1~.95 l2K Olsk .. . $2q . 9S 
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ATIACK 
FORCE I 

By B. Hogue & J. Konyu from Big Five 
Unlike the usual space "shoot - em- ups," your 
ship Is not lied ro the bottom of the scrHn. 
In At"ck Force, you use the arrow keys to 
control both speed and direction as you man
euver all over the screen In search or 11\e 
alien Ramshlps and Flagships. A realtlme, 
machine language game with amazing graphiu 
and sotJnd. 

You have 10 be quick to avoid the enemy 
ships that warp down on you, and the Flag
sh!ps' lasers can fire In all directions -- even 
diagonally! And don't look away for an 
Instant , because one of the alien spac.ecraft 
might be transformed Into a mirror - image of 
your" own ! 

z 
0 
R 
K 

By lnlocom from Peroonal Software 
In Zork , the Great Underground Empire, un 
earthly creatures guud 20 treasures. Br ing 
all the treasures back to the trophy case and 
you can leove alive! You must pick your way 
through lntrlcale muu. collecting objecu 
that may help or hinder you in your quest. 
But keep your wits 1bout you, because in 
Zork, they 'ake no prisoners~ 

TRS- 80 or Apple 11 , l2K Disk ... $l9. 95 

• By John A lien from Acorn 

BASKET 
BALL 

You have to be fast to keep up with the action 
as you try 10 outscore. your opponent in five 
minutes of one-on- one basketball. Compete 
agelnst a friend or your computer. 

Steal the ball, duck •round your opponent 
and slant toward the basket for a lay up t Th~ 
graphics are based on a 1-dlm•nsional depic 
tion of a basketball court. and bail drlbbllna 
sounds add lo the reall •m . -
Protected Tape . . . $1'.95 
Protected Disk. ,.$20.95 

JUST ANOTHER PRETTY OOS? 

If new LOOS were just another disk operating 
system (DOS). we would not recommen:I It to 
you. However, two diffe rences make this sys 
!em unique and lmpor!ant : customer support 
and user benerils . 

When you buy any DOS , you need service for 
programming assistance . upda!es and tips on 
how best to use its features . This Is part of 
what you buy with LOOS . First. you will be 
s upported by a toll - free phone line listed on 
your registration card. Second , you will be 
promptly notified of all updates and may send 
your original dlskelte to a service center for 
updating. You pay only the cost ol return mall 
- - you can do Ir every week If you like . 
Thi rd, a regular newsletter will Inform you of 
any updates and provide tips on using oome of 
LOOS 's many special features. 

With LOOS you get • well documented . thor
oughly tested, and powerful DOS . The pub
lisher Is committed to a professionally wr itten 
•nd det•ll•d uurs' manual. Be-sides con
tr1ctlng with M>me or the best microcomputer 
systems houses for technical and customer 
support. a highly regarded tecnnlcal writing 
firm is doing the manual. 

Tha power of LOOS Is Its use of operation, 
Its Independence of hardware conriguratlon. 
and Its device independence. You can make 
selected backups ; chain together a series of 
progr11T1s and operat ions, and opuate several 
differen t types ol drives from the computer . 
LOOS has all the features or VTOS ~ . O, fully 
Implemented and working . There are hun
dreds ol features which we do not have room 
to mention, but the bes.t fr•tures are- Its ease 
of use for the new disk owner combined with 
Its shur power potential for the expert. We 
will gladly oend you more information on LOOS 
if you just call our toll free number. 

LOOS wl t n Manual . • • $119 

r---- INTRODUCTORY FREE BONUS i ---- 1 
: (A $32. SO Value) I 
iPurchese LOOS before March l 1, 19~ I and we I 
lwill include a box of 10 diskettes -- FREE! I 
t I 

~----------------------------J 

Visit Our New Stor.1 W. Bell Plaza- 6600 Security Blvd •Baltimore, MD 

1 ~. TO ORDER CALL TOLL FREE 800 424-2738 For Information 
C.-1 (202) 337-4891 

THE PROGRAM STORE ..- 11 

4200 Wlacon1ln A..,...,. NW, Dept. Kl lox 9609 
Washington, D.C. 20016 
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MAIL ORDERS: Send check or M.O. for total purchme 
prica, plus $1.00 postage & handling. D.C. residents. add 
5% tax. Charge card customers: include all embossed 
inlorm9'ion on card. 



Get the most from your micro with 
software and accessories from one of 
the world's largest selectlons. 

...-11 

The 
F\ogram 

Store 

CALL TOLL FREE 
800424-2738 

DUEL 
«N» 

DROIDS 

.By Leo Chrislopherson from Acorn 
Your 'drold has i'llready learned N l.M. so now 
11 15 time co teach it how to wield a laser sword! 
Leo Chdslopherson , aulhor of "Android 
N IM, ~1 " Dancing Demon 11 and other anima t ions . 
has developed a new type of an imat ion .ln d 
high- quality sound In his laiest work . 

Vour 'drofd s tarts ou t as a rawl y clown . You 
te<Jch It how lo use a laser sword by contr-ol 
llng Its mov..,,ents . After troining ii 10 be a 
11Grand ~1.astcr, 1' you enter the tournament 
agDln s t the pl"'og r a.m•s sk·illed 'droid 1 Enter 
tain ment for all ages . 

Protected Tape • . . $ I q _ 95 
Protected Olsk • .. $20 . 95 

from Med Systems 
A new bl"eed of advcn lur ing! Venture 
through a g raphically repre•ented l - D maze, 
with halls t h a1 could deed end -- or recede. to 
lnnnlty . Step throu gh lhe doors or drop into 
the pits. \Yill you encounter monsters and 
mayhem. or will you be treated 10 useful ob
jects and Information I Wiii you ever get out 
aliver 

i&K TR S - 80, l lK APPLE IL . . $12.95 - ... 
~ 

o~ 

co 
uo ~~o 

By Bill Ha9ue from Big Five 

SUPER 
NOVA 

Asteroids surround your ship . You mvst shoot 
the asteroids, a s well as any a lien spaceships. 
Written i.n fast machine code, thi s g aine: ls 
GREAT! 

You may encount ~r five dlfferet' I kinds of 
alien ships , Includ ing t he very deadly fla9 -
sh lp. You shoot from your sh ip 's posit ion, 
rotue it, use your thrusters to move - - ir you 
are overwhejmed, you can e11en ge t away lo 
hyperopace. Fast and exc:l ting. 

Tape . ... $1~. 95 

DDT Disk Drive Timer 
;p ~ n 1c 11 s n:. r o r 

·" ~ 1i11.: 0 
EACM ""''( 1!Er <~Of> 

~ SLOtl l 

?~~. 00 iql!i. b 

• 0 1 0 

O. Jl PP•. 

It£ f 0 

cr-s.i1 
l.ll . ~) 

,l .111luuluul•11•luuJ, ... J,,ulu 11l1111J 1111l11ul1111l1 

from Disco Tech 
An;jyze ond adjust your d isk drive motor" 
• peed with • real- time g raphic di splay. Ma
nua l details use for Radio Shac:k . Shugarl, 
MPI. Pe rtee and Vis ta drives. dtlc.I DOT can be 
used with any drive . Afl you need is DDT 
two scr-c'"drlve.-s and rive minu les. 

Disk . . . .. S 19. 9S 

SPACEWAR 
By Device Orien ted ame s from Acorn 
A two - player, real - llme llC t ion game that leu 
e ac h pl aye" rnn r rol a '!!pace hi r> w 1 I h r"O( <H e . 
thf'uS t . fire, ilnd hype,.s p occ. Five pame: 
op t ion s f mcludlng g ravdyJ an d lh ree p la ying 
speeds . l n fas \ mach1 ne la nl]uagc . 

Tape .. . 9.SS 

GALACTIC TRILOGY 
By Doug la s Carlston 
Take c.on t rot of the Gal act ic..:1 as you nav iga1e 
through .on uncharted 3-dtmens iona r uni -
verse . tn "Ga lac t ic Empi r-e . 11 you at tempt to 
unify a unive ,. se that is random ly created 
each time you play . 

"Garactic Trader 11 pils your bar-tering skills. 
agains t lhose or the other jnhabitants as you 
try to accumulate riches and powe r . 8 ut 
watch our for the assassins and the enC?rgy 
cartel -- they're out to ge tc ha ~ 

Diplomacy and devlou5ness pl~y equal parts in 
uGal.Jcttc Revolvtlon . 11 It 's a game th.at com 
b ines. lac1Jcs, social manipulation an d Machia 
vellian ruth lessness . For more lntrlgue .. lhis 
game allows more tha,, one plnycr. Sound ef
fe c ts . 

Choose a n y gam~ a t $1q. 95 for TRS - 80 16K on 
tape, SH . 95 for Aople 11 •18K Disk . 

To control the entlf'I:' urfrverse. get al l three! 

JET FIGHTER PILOT 
from Instant Software 
La u nc.h one: of several realistic jet fighte r- s 
from an airport. or catapult from the deck of 
at, air-c.ra(I carrier. Incred ibly real istic simu
la t ion. r ight down to main tenance ptoblems. 

You will not on ly learn about the dynamics or 
flight , yo u' ll discover the complex ope rat ion 
of modern military jet ai,.craft as you si l back 
and try to k~ep up with t he constantly 
cN!nging instrument panel dlspl01y. Challeng
ing and in format Ive . 

Casselle, . , $I~ . SS 

EDAS 
Editor/Assembler 

By Roy So ltoH from Ml SOS VS 
With EDAS . you are no longer lied lo memory 
limi1a t ions while wriling in assembly fain9ua9e. 
Now you ciln ass.embh! di.-.ectly from text 
stored on disk. Branching lets you lest your 
program, then return d irectly 10 EDAS . Great 
for edilln9 and debugging. 

Ot ~r features include : glob01I editing , 
upper /lower case support , b lock movH, plus 
availability of DOS command s wllh n EDAS. 
It's the Edilor/Assembler designed with the 
p rogr"'ammer In mind ! 

Dis k ... $79 . 00 

MiGs 
& 
Messerschmidts 
Mlt is the summer of 19Q1 and the Blitzkreig is 
smashi ng into the. heart of Russia ... " 

This ls how your instrucl ions begin when you 
become 1he nght"r oquadron leader In "Migs t 
Messerschmltts 0

• one o( fou r- e')(citing new 
Olsco\lety Al ,. Combat Simulation s . 

These World War 11 r e - e-nactments are histori
cally accurate -- they challenge you to ro.1rn 
lhe tac.tics used by lhe actu a l comba tants ! 
Written in machi,1e. language for fost re
sponse. 

MIGs and Me.sserschmidts 
RAF : T he Bal!le of Britain 
Ja9dst01 ffel 
Winged Samurai 

For TR S- 80 , Apple 11 , PET - - T6K .. . $T9 . 95 

PROGRAMS UNLIMITED ... 
• , . If you don 1 see the progrl!m you t d 

11 l<le , gi ve u:r. a cal I - we probnbly heve I I 

tiEWOOs+• . ... .... 99 .9' Y10S' •• , . ........ 99 .95 
llEWOOS/!lO • . , • • • 149 .95 RAD€X 10 ' ........ 99 . 95 
l""el 111 eAS IC. 49 . 95 CCI Dato llgr ' .... 75 . 95 
14'15 FCRTH /Man • . 79. 95 SVS TEM SAV ERS., .. 14 . 95 
KeyEd l I ......... I 6. 95 Tin y PASCAL '. ...• 50 . 00 
Accrn w/Sou nd (oach l : Tope 14.95 D l ~k 20 .95 

Plnba l I Plg'1.f n StarTrok Tlng- T0<19 
l nvsdc l"' ~ From Spece Al ten l nv asloo 

Langua ge Teacher l f r , Span , It a l. l • 19 .9 5 ea . 
~ A ASSOC. Bus I ness Sy s t Ms ' : 25 .00 ea . 

Gener o I Lodger Account s P '"I ab lo• 
'"=coun t s P.ec:elvoblo Poyrol I w/o coot acc t. 

• Ohk 

r-,;;~~-;T-;;~K-;;,:9;,-;.;2-;;0-;;:;.,:~~:-~-:--~.;t~:-;,;.-;~;;;---1 
I Item Price Postage $1.00 name I 
I Total addr I 
I D CHECK DVISA city state_ zip I 
L-------------~MAST~C~~C~nk#-==..£~~-------Ex~ __ J 
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" .. His students learn BASIC 
and programming skills as 

they need them to solve math 
problems and other assignments." 

5th, 6th Graders Practice Logic and 
Program on High School and College Level 

In 1978 Grayson Wheatley loaned his 
TAS-80 Model I to the Cumberland Ele

mentary Schoof In West Lafayelle, IN. It 
wes placed In Jeanne Goris' tilth grade 
classroom, along with a number ol calcu· 
lators. Though II was not part ol a BASIC 
course, the programming skills and logi
cal thought processes her students have 
developed are Impressive. 

Last summer five students from that 
fifth grade class were among 16 gilled 
youngsters admitted to a special section 
of a Purdue University course tor comput
er majors. The accelerated course In Pas· 
cal used the standard college text and 
covered three-quarters of the semester 
material In 17 days. According to Wheat
ley, Instructor Biii Verts told him, " If I went 
th is fast w!th Purdue students, I'd lose 
most of them." The five students from 
Cumberland Elementary all received As 
and Bs, and earned their first college cred· 
Its. This school year they are in the sev
enth grade. 

Cumberland's Giiied 

Dr. Wheat ley, of Purdue's Gifted Educa· 
t lonaf Resources Center, and James Hers· 
berger, a Purdue graduate student, began 
working with Jeanne Goris in 1978 to re
vise the math curricul um for the top 27 
percent of Cumberland's fifth graders. 
The following year Bob Foerster joined 
the project and taught the same students 
In the sixth grade. The school board pur· 
chased two more TRS-80s to place In 
Cumberland. The pro/eel, which has been 
extremely successful, is being continued 
and extended to the other West Lafayette 
elementary schools, and copied In Fort 
Wayne, IN . 

At Cumberland Bob Foerster Is excited 
about his students' enthusiasm. Since he 
has been Involved with the program, 
Foerster believes the students have 
shown " a tremendous change In att itude 
In math class." Rather than the fear which 
most children have of math, Foerster says 
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these students "want to try hard prob· 
lems, even those without obvious an· 
swers! " 

Bob Foerster's enthusiasm Is shared by 
many teachers across the country who 
have the advantage of classroom micros. 
And like these other teachers, Foerster 
emphasizes the Importance of the com
puter's problem-solvi ng applicat ions . 

. . Students 'want to 
try hard problems. 
even those without 
obvious answers!' ,, 

(Problem solving has become the popular 
term among educators lor mathemat ical 
and appl led logic.) Once computers are In· 
traduced, most schools teach computer 
science and Include problem solving or 
heurist ics (self-teach ing) under that head· 
Ing. Participants Jn the Cumberland Ele
mentary pro/ect have unlquely reversed 
the situation. 

Dr. Wheatley explalns that at Cumber· 
land they are " attempting to teach prob· 
lem-solvlng skills, promote curiosity and 
teach math." Computers and calculators 
are available as tools towards these ends. 

In a report to the West Lafayette School 
Board, Wheatley and Hersberger outl ined 
the following goals of the cumberland pro· 
gram: 
I . Chal ll!llge the more able malhematlcs students. 
2. Ul lllze calculators 10 develop concepls and build prob
lem-solving sk.il ls. 
3. Introduce computer programming as a problom·solv
lng tool. 
4. Assure computational prol lclency. 
5. Empl'laslze lhe fu ndamental concepls or me1nemat· 
lca. and develop ba.slc lhinking sk ills. 
6. lncr&ase sludents' Intellectual curiosity. 

Besides his help In def ining goals, 
Wheatley had a hand in the structure of 
the project. " Kids are really ripe In f\tth 
and sixth grades" lo learn computer 
skllls, he explains. With equal convict ion, 
he adds that children In this age group 
would l lnd a straight course In program· 
ming " dry and boring." 

Bob Foerster says thal his studenls 
learn BASIC and programming skills as 
they need them to solve math problems 
and other assignments. Once they beg in 
programm ing, programming assignments 
often lead to leam lng higher mathemat ics 
concepts, which In turn lead to more ad
vanced programming. In short , an upward 
learning spiral Is set Into motion. 

For instance, one boy In Foerster's 
class decided to write a slot machine pro
gram. When he finished the orig inal ver· 
sion, he decided he needed to learn more 
about probablllty to Improve his program. 
To further his study of probabili ty, he 
wrote another program to simulate dice 
throws. In another case, students study· 
Ing Integer functions and expanded nota· 
!Ion decided to write a program to solve 
their math assignment. They used nested 
loops In the program, learning that skill as 
well as their assignment. 

Students In the project became prolif ic 
programmers, creat ing a var iety of utl ll· 
ties, educational programs and games: 
several spelling tutor ials, many complex 
target games; a computer dat ing program 
that incorporates matrices; a mathemat· 
lcs tutorial used In other Cumberland 
classes; a drill and quiz of presidents of 
the United States; a program In which the 
player manages an American League 
baseball team in a simulated game; a pro· 
gram to compile and summarize stat ist ics 
on energy conservat ion, etc. 

Mlndlaaa Drill and Practice 

Whlle the Cumberland teachers and ad· 
mlnlstrators have been thrilled by the sof1 · 
ware written by their students, they are 
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discouraged by the courseware (educa
tional software) that Is available In the 
marketplace. 

" Most of the software that I see (on the 
market) Is of the mlndles.s drlll and prac· 
lice variety. It doesn't make any sense to 
use a computer for developing paper and 
pencll computallonal skllls," Wheatley 
says. " Computers should be used to de· 
velop higher level thinking-reasoning, 
estimat ion skllls, the appllcallon of prob
lem solvlng heuristics. These are the tools 
that are needed In a technological aocl· 
ety." 

Through the Cumberland Elementary 
School project, Wheatley has had a 
chance to see his theories, of education 
for the gltted and of computers In the class· 
room, In practice. Statistics and observe· 
Ilona! studies verify the apparent success 
of the Cumberland experiment. 

Studying the Results 

The project began after standardized 
tests were administered to Cumberland's 
fourth graders. The top 27 percent of 
those students entered Jeanne Goris' 
fifth grade. A control group, the top 27 per· 
cent of the fifth graders at the other West 
Lafayette schools, was also determined. 

The Cumberland students and !he con
trol group were ell given a test of compu
tation and problem-solving skills early In 
the 1978-1979 school year. Another test of 
these skills was given again towards the 
end of the year. The Cumberland students 
began the year 1.6 points ahead of the 
control group. At the end of the school 
year, both groups had advanced, but the 
Cumberland students had pulled ahead of 
the control group by four points. A graph 
comparing the test results between the 
Cumberland class and the other West La
fayette students is shown here. 

In reference to these tests, Wheatley 
and Hersberger reported to the school 
board: "Testing showed that the students 
(at Cumberland) learned advanced mathe
matics concepts compared to their coun· 
terparts, and In no way suffered computa· 
tlonally from the reduction In drill and 
practice time." They also stated that " the 
fact that nearly every topic studied was 
extended lo levels usually considered ap· 
proprlate to high school and college stu· 
dents" was another measure of success. 

Working with students In Purdue's Pas· 
cal course for gifted students, graduate 
student Tim Fisher did a study comparing 
the five Cumberland students to five other 
students ln the class. This provides anoth· 
er measure of the project resu lts. In his 
findings he wrote Iha! lhe Cumberland 
group "seems to have better problem· 
solving processes." He also stated, "They 
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Compu1allon & Problem 
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Black-Cumberl •nd Gro up 
Te.st Re-sul1s 

Gray- Comparison Croup 
Tes1 Aesulls 

were more enthused, Involved and had 
more fun ." 

David Flowers, supervisor of Computer 
lnstructlonal Services for the Fon Wayne, 
IN school distr ict, spent a day observing 
Jeanne Goris' fifth grade and Bob 
Foerster's sixth. His remarks and com· 
mentary are filled with accolades. One of 
several panlculars that left a last ing Im
press ion on him involved two fifth grade 
boys who had just decided to write a ten· 
nls simulation. 

"The typical approach Is 10 start wllh a 
reduced version of the prob lem and then 
once the simplified version has been de
veloped, modify It until It comes as close 
to a realistic situation as possible. This Is 
exactly the approach these two boys were 
taking! As we discussed their plans, they 
were wllllng to postpone teckllng small 
details in order to get a simplified version 
In operation. Many high school students 
and many of their teachers with whom I've 
worked were unwllllng to tackle simula· 
tlon problems; the few that did usually 
had no plan of attack to the problem. 
ihese fifth grade students are the excep· 
!Ion rather than the rule. They have evl· 
dently developed some rather sophisticat
ed techniques for problem solving. " 

For the most pan, Cumberland Elemen· 

Spring Tesl of 
Computat ion & Problem 

S<ilving 

17.8 

13.8 

tary School 's special curriculum for their 
gifted ma1h students has met the goals ii 
sel at the begi nning. However, in their rec
ommendations to the Wes1 Lalaye11e 
school board, Wheatley and Hersberger 
pointed out that "there have been stu· 
dents that were not capable or motivated" 
to meet the challenges. They recommend 
that only !he top 10 to 15 percent of the 
Wes! Lafayette students participate in the 
future. 

Wh ile overall s1udent response does 
no1 point to brighter possibll\ties for the 
average West Lafayette sludent, Wheat· 
lay and Hersberger con lend that the pro
gram sl lll has a val Id place. The following 
quote Is taken from the conc luding re
marks of their report to the West Lafay· 
ette school board. 

"Some may argue that we cannot or 
shou ld not have a special program for so 
few. But this argument collapses In light 
ol the ath letic program .. .. II these highly 
able students are not challenged, they 
may slip into mediocrity when In fact they 
are capable of much more. The Issue Is 
not so much what they learn but their at· 
titude toward learning and Ideas." • 

by Nancy Robertson 
80 Staff 
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Harvard Micro Conference: 
Education for Publishers and Teachers 
The Irony Is perfect. A serious Informa

tion gap surrounds the Introduction 
and use of the machines that have created 
the Informat ion explosion. Perfect though 
It may be, this Irony Is unacceptable for 
many within the educational community. 

The painful slowness Inherent in 
today's parallel evolut ion of techniques 
for Implement ing microcomputers in the 

''Schwartz . . . urged his 
audience to think beyond 

the drill-and-practice 
mindset . . . micro

computers have come 
to symbolize. ·' 

classroom is particularly frustrating con
sidering the speed with which micros are be
ing woven Into the labrtc of our lives. For 
contemporary educators trying to bring 
computers Into their classrooms, It Is usu-
ally a case of the right hand not knowing 
what the left has been up to. The pauclly 
ot journals covering the topic, the institu
tions researching the subject, and fund
ing sources lhat bankroll the projects all 
confound an already perplexing situation. 

A November conference on the use of 
microcomputers In the classroom, spon
sored by Harvard University's Graduate 
School of Education, was an attempt to 
breach the lnformatlon gap that the inlor· 
matlon machines created. The Harvard 
conference reflects current trends In edu
cation regarding the use ol computers in 
the classroom. At Harvard's Gutman Li
brary, approximately 500 teachers, admin
istrators and researchers gathered for 
three days lo discuss theories, swap 
ideas, tell tales and share enthusiasm. 
The conference afso attracted the atten
tion of manufacturers who sense the po
tential of the burgeoning educational mar· 
kel. 

ments was not minimized, most confer
ence attendees were looki ng beyond this 
application toward more innovative uses 
of the machines. 

Theory and Prac11ce 

The carefu lly structured conference 
was a healthy mix of the theorltlcal and 
the practical. Keynote speaker Judah 
Schwartz, an MIT professor, researcher of 
computer simulation of human Intuition, 
and theorltical physicist. stressed the use 
of the machine In new and different ways. 
He urged his audience to think beyond the 
drill-and-practice mindset that classroom 
microcomputers have come to symbolize. 
In his keynote address, Schwartz main· 
talned that the classroom computer's 
most Important task Is to function as an 
Intellectual amplifier for the student. 

An extensive offering of specialized 
seminars In which educators detailed 
their experiences with kids and comput· 
ers was available throughout the confer· 
ence. Topics Included: K through 8 math 
drlll wi!h Interactive video disk, long and 
short range planning for computer use in 

For most ol those In attendance, the 
emphasis was not on using the computer 
to teach computer science. Instead, the 
development of the computer as another 
tool that creative teachers can employ to 
make learning meaningful and fun was 
stressed. Though the appropriateness of 
the micro In drill and practice environ- Radio Shack's Chris Bowman at Harvard 
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schools, software development, the 
LOGO experiments, microcomputer se
lection, microcomputers at the commun i
ty college level. public access computers 
and much more. 

Publl1heni' Panel 

A publishers' panel, composed of repre
sentatives of many large text book pub· 
l!shlng houses, discussed the problems 
they have encountered in the develop· 
men! of quality, educat ional software. The 
panel, chaired by Christopher Cerf (son of 
Random House and "What's My Line" vet
eran Bennelt), Included representatives 
from McGraw Hill, Houghton Miff lin, Miii i
ken, Glnn & Company and Bell & Howell. 

II is not surprising that these textbook 
publishers Intend to go Into the software 
business. The surprise was, that In terms 
of Ideas and abilities, these corporate gi· 
ants have no monopoly on expertise when 
compared with teachers who are already 
writing and using educat ional software. 
Everyone, It seems. Is starting at square 
one. 

In the realm of educational software, as 
in many other areas, microcomputers are 
altering tradltlonal political and power re
lallonshlps. The aggressive tone of the au· 
dlence's quest ions indicated that teachers 
will demand a larger role than they have in 
the past In deciding what ls-and Is not
appropriate for use In their classrooms. 

The publishers emphasis on ROM· 
based, non-modlflable, drill and practice 
software did not strike a responsive chord 
among the educators present. If pub
lishers perslsl In their efforts to market 

. . Corporate giants 
have no monopoly 
on expertise . .. . " 

software of this type, they may find them
selves short on sales and long on lnvento· 
rles as teachers develop and use their own 
programs. 

The Leading Edge 

It textbook publishers are on the 1ralllng 
edge of the classroom computer revolu
tlon, MIT resea.rcher Seymour Papert Is on 

Continuu ta page 56 
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MODEL II 

26-4002 
64K 1 Drive 

$3440.00 

26-4160 1 Drive EXP . $1035.00 
26-4161 2 Drive EXP . . 1 575.00 
26-4162 3 Drive EXP .. 211 5.00 
26-450 l Gen. Ledger . . . 180.00 
26-4502 Inventory ..•..• 1 80.00 
26-4503 Payroll ..... . ... 360.00 
26·4554 Acct . Rec ... . . . 180.00 
26-4701 Fortran ..• .' . . . • '.270.00 
26-11 57 A Daisy Wheel . 249 5.00 
26· 1158 Dalay Wheel II 1799.00 

' 4ii 

CEnTROnlC:S 
Fast 100 CPS Cenlronics 

$DISCOUNT$ 

TRS-80~AL•• 

COMPUTER SPECIALISTS 
26-11 SS Quick Printer II . . .... .............. $1 87 .00 
26-11 45 RS .232 Boord . .. .. ....... .. . ...... ...... 84 .00 
26· 1140 "O" K In terloce .. .. .. .. .. . . . . ... .. . . . . .. . 249 .00 
26-1141 " 16" K In terface ... . .... .. ....... ... . . .. .. 359.00 
26-1142 "32" K Interface . .. .. . ... . ... . ........ . .... 469 .00 
26-1160 Mini Otsk · Drive 0 .. . . .... . .... .. ... ... . . . 419 .00 
26-116 l M ini Disk · Additional. . . . • . ......... . . . . . . . 419.00 
26-1154 Linepronter II ... . . ... .. . . . .... . ..... . . . . . 699.00 
26- l l 56 Linepr inter Ill . . . . ... . .. .. ... . ........ .. .. l 799.00 
26· l 159 Lineprinter IV . .. . .. . ....• . . . ... . .. . .. . . ... 859 .00 
26-1 166 Line Printer VI . . . • • . . . • . . • . . . . . . . . . l 080.00 
26-1.563 Scripsit . Disk ..... .. .. ..... ... .... ... .. . .. . 79 .00 
26-1566 Visicolc . . ...... . . •........ . . . .. . ..... • . . . . 83 .00 
26·1562 Prof i le . . . . .. .. . . . . . .. . . . . . ..... ..... . . . 72 .00 

NOTE : Coll for ovo ilobill ty of VIDEO TEX . Model Ill . Color . 

ond other new produch . 

MODEL 111 

• ----. . ·-. ··., 

26-1 061 4K t. ....... . . .. . $630.00 
26-1062 I 6K Ill ... . . .. . . . . 888 .00 
26· 1063 32K Ill 

2-Drives , RS232 .... . . ... 2225.00 

COLOR 

26-3001 4K .. . . . ......... .. .... $360.00 
ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 
AND ACCESSORIES AT 

DISCOUNT FROM 
CATALOG PRICE. 

Novation Cat Modem .. $149.00 
CCA Dato Management 
System . . ............ . . 72.00 
Adventure Games 
Games 1-9 each .. . .. ... . 14.00 

26·300216K..... . ....... ... 540.00 
26·3010 Color Video .. . . . .... . . . 360 .00 
26-1 206 Recorder. . . .... .. . ...... 5~ . 00 

26-3008 Joysticks .. . .. . . . . .. . . . . . 22 .50 

8 Acorn 
Software 
Products. Inc. 

GAMES: 
Al ie" lnvosio" . . . . . ... . • .. . $9.00 
Stock Market . . . . . . . . . . . ... 9.00 

730 Printer. ..... . .• . . . ... .. •. $659 .00 
Text Quality Centroniu Pocket Computer 

Star Trek . .. ... . . . . . •....... . . 9.00 
Block 'Em . . . . . . . . 9 .00 

737 Printer . . .. . . ...... . ...... $819.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

26-3501 1 .9K P.C.. ... ..... ..... .. .... $225 .00 
26-3503 Cossette l / F .. .... . ... . ... . ... . ~5.00 
1~ · 812 Recorder . .. .. . . . .. • . . . ......•. . 72 .00 

Ting· Tong .. . _ 9.00 
UTILITIES: 
System Sove'l . . . . . . . . . .. . . U .00 
EDUCATION : 
longuoge T eocher . . . 18 .00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 

ra~~t\[] raR~RGErac~T SYSTEr:'IS, ~~L;12 

No Taxes on Out Of 
State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE . S.W. 
CA I RO, GEORG IA 31728 

(912) 377·7120 Ga. Phone No. 
From Stock on Most Items 

R.S. 90 Doy limited Warranty 
F-48 Form Provided 

Largest Inventory 
In the S.E. U.S.A. 
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f0NEWS 

Random House Markets Radio Shack's Line 
Continu ing In Its assau lt on the edu

cational market, Radio Shack has 
named Random House, Inc. an aulhorized 
educational distributor lor Tandy pro
ducts. Random House, In addit ion to be
ing a malor publisher of books, Is also a 
widely recognized distributor of class· 
room materials. 

Word of the new agreement came from 
Charles A. Phillips, senior vice-president 
In charge ol special markets for Radio 
Shack. Phllllps termed the cont ract " an 
Important step In Radio Shack's st rategy 
to better address the growing market (for 
microcomputers) ... in the schools." Ran
dom House wl\1 now carry all of Radio 
Shack's products-both hardware and 
software-through its eictenslve Institu
tional marketing network. 

For Tandy, lhe timing of the team-up 
seems part icularly propitious. February 
1961 marks the second anniversary of the 
firm 's educational sales program; Tandy 
now has fielded a five-man team of educa
tional sales coordinators who work ex
pressly with teachers and school admini
strators within their respective regions 
(see Mlcrocompuling Industry, Jan., 61 
and 80 Microcomputing, Jan., 61). During 
this t ime, Radio Shack has secured a 
large piece of the low-end micro market 
within academia, a market which It co
dominates with Commodore and App le. 

Harvard Conference 

Conrlnuea lrom page 54 

the reading edge. Papert's seminar, dis
cussing his 10 years of eicperimentat lon 
with young children and computers, de
tailed his efforts to create a transparent 
man/machine Interface. His eicperlments 
have resulted in a new, symbol oriented 
language called LOGO. LOGO allows chil
dren to Interact with computers despite 
the tact !hat !he children cannot read. As 
Interact ion occurs, the ch ildren are learn
ing how to learn. 

Papert 's pioneering work Is setting the 
stage for educational computing In the 
next decade. He predicts that if the cor
rect decisions are made now, and the In
herent conservat ism of educators can be 
overcome, the atta inment ol computer lit
eracy In children will be as natural as the 
attainment of language skills and will oc
cur without deliberate Instruction. 

Papert places heavy emphasis on the 
role that the Interactive graphics and sym
bol rich environments of microcomputers 
can play In the early development of cog-

56 • 80 Microcomputing, February 7981 

The alllance w!th Random House prom· 
ises 10 greatly enhance Radio Shack's 
posit ion. 

Talking wtth Teachers 

As to whether th is new coalition will sl· 
phon oft sign ificant business from Radio 
Shack's own retail outlets, Phllllps thinks 
not. "We won 't be stepping on our own 
toes," he said, "there's really no conf lict 
there. For one thing, ol the people man
ning our stores, only a small percentage 
talk with teachers. Also, our retail people 
generally lack the patience to make 
educational sales which usually require 
months to comp lete. How~ver, we do plan 
lo structure some sort of reward system 
for our retailers, which wtl l take Into ac· 
count outside-store sales to schools with· 
in their respect ive terr itories." 

Radio Shack currently offers about one 
dozen courseware programs. Random 
House will be adding these to its own In
ventory. " Math-based programs wil l be an 
easy entree tor us," continued Philli ps, 
"from there we can readily branch out into 
other subf eel areas such as those that 
rely heavily on graphics." 

The educational marlrnt Is usually 
broken down Into three broad categories: 
computer-aided Instruct ion (CAI). the 
study of computers themselves, and ad
min istrative or non-classroom appllca-

native skills. He even th inks that our soci
ety can overcome Its Inherent mathopho
bla with the help of computers. 

Using learning aids like his Turtle, a cy
bernetic, student-programmed robot which 
traces geometric shapes on paper, stu
dents wlll no longer find math a foreign 
domain because they will act ively partici
pate In the creation of geometries, sets, 
etc. They will do so by programming their 
Turtles to draw. In the process, they will al
so acquire a logical (lop down) approach 
to problem solving. 

A self-described computer utopian, Pa
pert believes that the world will be a better 
place thanks lo computers. And, contrary 
to popular opinion, Papert feels that the 
computer wil l Intensity our personal rela
llonships, especially with our children, as 
it hastens their intellectual development. 

Cross-Polllnatlon 

As participants 111\ered back to their 
districts, classrooms and projects al l 
across America, the result of the cross· 
pollination that occurred at Harvard will 

l ions. Random House and Tandy will now 
be tackling all lhree In tandem and, in ad· 
ditlon to the expected rise In revenues, 
both firms hope to reap side benefits In 
the form of new courseware. These pro· 
grams are scheduled for co-development 
through an ongoing R&D program con· 
ducted within var ious academic environ· 
men ts. 

New Dlractlona 

More Interesting than the actual 
mechanics of the new Tandy-Random 
House agreement, however, ls the fact 
that for the the first time Fort Worth has 
decided lo deviate from Its tradit ional 
policy of st rictly In-house marketing and 
enter Into a contract with a gentile com
pany. Nor will this be the last such tan
gent for Tandy as can be readlly Inferred 
from Phill ips' remark that the Random 
House agreement Is noneiccluslve and 
that at least one other similar arrange
ment Is being negotiated with another 
educational publisher. 

It Is reasonable to assume that the mar
kedly different character of Institutional 
sales led Tandy, at least In part , to find 
ou tside talent, this to gird Its loins for the 
market wars to come. • 

by Paul Quinn 
80 Staff 

begin to take effect At the very least, the 
people from New York who've been work
ing on a long range plan for the Instruc
tional uses of microcomputers In grades 
K through 6, now know what has been go
ing on In Palo Alto, where studies are un· 
derway to determine eicact ly what It Is that 
makes computer games tun. And, Rose
mount, Minnesota's eicperlence with Inter
active video disks Is now common knowl
edge In Dallas where they, too, are experi· 
mentlng with computer controlled, multi· 
media Instruction. 

As the hailing, first steps of cornputer
lzallon of the classroom are taken, gath· 
erings like Harvard's will provide the 
energy and direction for future growth. 
Next year's conference Is already being 
planned. 

Inquiries should be di rected to the Me
dia Center, Monroe Gutman Library, Har
vard University Graduate School ol Edu· 
cation, 6 Appian Way, Cambridge, MA 
02138. (Telephone 51 7-495-4225.) • 

by Chris Brown 
60 Staff 



Access Unllm1ted's 011m economy m 1m

d1sk syslems store more data. are more 
reliable. Data access times are fastest 
possible with your Expansion Interface. 
Heavy duly power supplies run cooler. 
last longer. Low noise three-wire ac pow
er cord is safer. Enclosures are llnished in 
compatible silver enamel. 

AFD-100' (40-track, 102 Kbytes) . $3 15.00 

Mention our DOUBLE DISCOUNT NUMBER when you 
order and save $20.00 on your AF0 -100! 

Percom Mini-disk Systems 
TF0-100"' (40-lrack. 102 Kbytes/s+de) . . . 
TF0-200'~ (77-lrack, 197 Kby1es) .. 
Prices include Percom upgrade PATCHPAK'" 

$349.95 
$634 95 

An advanced easy-to-use disk operating system that 
works with Level II BASIC commands. Resides 1n only 
7-Kbyte of memory. May be extended indefinitely with 
disk-resident u1ilities. Supplied on 5" disk with exam
ple programs: $29.95 wi1h Instructions. 

CIRCLE J Software 
Two extremely useful ulililies for Percom's OS-80"' 
DOS: 

1. Machme Lanraae Save/Load Utjlitv. On 5• disk 
with bonus pate program that allows l:ls Renum
ber Utility to run under OS-SQ'Y. $14.95. with in
structions. 
2. VAAKEEP - Adds NAME SAVE and NAME 
KEEP commands to OS-80"'. Use one set of com
mon data wilh two or more BASIC pregrams. Also 
runs under Radio Shack DOS, On 5" disk. with 
instructions: $ 14 .95. 

ZBOZAP 
Super fast machine language disk modification utility. 
Read, Wrile, Display, and Modify sectors: remove 
passwords; apply patches. fixes: make backups and 
much more. On s· disk with instructions: $29.95, 

Ask about Scan Adams' Adventure gamu! 

100% machine language word processor ... 
SPECIAL DELIVERY ( From Software Etc.) 
Use MAILFORM lo create name and address lists , EX· 
TRACT to llnd names by ZIP, address , gender. age. etc , 
SORT to son an entire list on any lield In seconds. Print 
personalized let1e1s wri1ten with either the Electric Penclt:t: 
or Scripsit ' using MAILRITE. Prints labels from Mailflle cre
ated under MAILFORM. Runs under Percom's OS-00"'. 
Radio Shack's TRSDOS'. $125 (disk) 

Howto 
Order by cal!lng ACIC8SS Unfimrted toll-tree on 1-800-527·41961. 

Inexpensive Color Graphics: 
the Percom Electrlc Crayon,... 
Spec1acula1 multicolor graphics, sharp 2· 
color alphanumerics with yoor TRS-00 ' . a 
color IV and the Percom Eleclnc Crayoo'"'. 
Up lo eighl colors. Resolul•011 wilh lull disp lay 
memor1 (6 Kbytes) is 256 X 192 p icture ele· 
menls. MicroproceSS-Or C011lrolled lhe Elec· 
Inc Crayoo"' Is nol only a full color graphics system bu! also a 
complete , seH·conlained control compuler wllh a dual bidlreclional 
parallel 110 port - provision lor second dual port Interface lhe 
TAS·80' via your Expansion lnleriace or Pr1n1er Cable Adapter Sup· 
plied wolh 1 Kbyte display RAM. EGOS"' operating syslem and 
comprehensive users manual with example programs. $249.95. 
Optional TRS-80 ' interconnecling cable: $24 .95. 

Percom'a Speak·2-Me-2,... 
Give your TRS-ao· the gift of speech 
Texas Instruments' Speak & Speir is the voice c l 

your TAS·80' computer with !his clever interface 
module manulaclured by Percom Your own 
Level II BASIC programs announce. com· 

mand. implore with sentences and expres· 
sions formed lrom Speak & Spell 's- voca
bulary. The Speak-2·Me·2"' PC module 

ins1atts in lhe banery compar1ment of your 
Speak & Spelt- . Power is supplied lrom an 

ordinary calcula1or power pak. Comes wllh in
terconnecting cable (tor TAs-ao· Et or Printer 

Cable Adapter) , ope1atmg sottware and users 
manual. $69 95 (Speak & Spell - noi Included.) 

Pe1com·s new pjug-<n adapler IOI youi pan!llOO 1n1ertace 
slores a1mosi rwice 1he dala on ad kene rrack as a s1r'{lle
dens•IY •ySlem You can s10<e up 10 ""'1 I.mes more dala 
oependino on Ille type OI orwe - on Ot'le side OI a dlGketle 
lhan yoo c~n ste<e usong a slandard t.'<xlef I m.no-d•sk drove 
Otl1e• reatu1..s Reads. wnres and fon1,;i1s Olifhet <r,.,,Ce OI lof!~l!!lllf 
double denSTly """'°'5kenes • Runs TRSOOS". NEWOOS "' 
• . Pe<com OS·80'"01 olher S•"llle c1Bns11y sonwore wir/'!OIJI 

chan<;JITTg e•"U''lef solcware °' naroware . S._imch to ooubfe
<1ens1 y wnell conven1en1 • 1nclu<1e.s OBLDOS'~ " 
TRsoos· compa~ble oouo1e·dens11y OIJ<!ra11ng • YSlem • 
Includes on card. h>Qh·perlormance oa1a s&pau1l01 c.1cur1 • 1ns1au,; w11trou1 
1ewl~ng or trTICi! cumng • tnuocluclory pnce. 1r>eludlnQ OOLOOS ano lorma1 
corwe1S100 011l1ly. ooty $219 95 Mernron ou1 OOUBLE DISCOUNT NUMBER 
wn"" )'OU orde• one save $20 00 on )'OUI OOUBLER• 

DOUBLE·ZAP - Modifies NEWOOS 80 + 101 double-denSJl·1 ope1a11on u....-.g 
the Percom DOUBLER Perm ls simullanoous ~1r>gle- 01 dolJble·densrly ooera· 
lion From Soltware Ere iJnd Cllc!e J Sollwa<e On •lWIJd1skl!lle $<19 95 

Use your credit card and save! 
VISA and MasterCard charges are not 
deposited until the day your order is 
shipped. 

Diak System Interconnecting Cables 
Improvement over RS cable design places dnve O, which includes 
the cable termination, at lhe end of the cable to eliminate the reflected 
noise ol an unlerminated cable. Beller data integrily. Pnces: 

Two-Drive Cable . . . . $24.95 
Foor-Drive Cable. . 34.95 

Power Line ~llter 
1151250 V, 50-400 Hz. tnslructions Included lor easy installation in 
standard mmi· bo~ chassis: $t9.95 

Mlnldlskenes 
10 Disks in a convenient plastic organ izer box 
Single Disk . . . . . . . .. . , . . . . . . .. .. . 

Diak Drive ID Tabs 

. . $3490 
3.49 

1" x 1-11.- sell-adhering p laslic dnve 1dentlficat1on tabs. Compatible 
silver with engraved black drive number. Two labs (Nos. 0, I): $2 .50: 
three tabs (Nos. O. 1. 2): $3.25: loor labs (0. ! . 2, 3): $4.50. 

~~=t1¥~~:::..~~~~:o:=~~t80 
O"dllt• 29. dlQia9ll Sctrw .. c.vG 1««11 DinCltWll ~ 'Wit Dtt1 sbc:oriQ 
AnO .-...nee c:Ntgn on oi:i.. OV9I 11 03000 ~ ~l• ... IJ'Ce .-ci 

DOUBLE DISCOUNT 
NUMBER: 

ACCESS UNLIMITED 
315 N. Shiloh . Ste. 01 · Garland, TX 75042 

(214) 494-0206 
~~,.:.~...:nooo~~~ac:.:.~=::r1i20~ 
"' ' - '"' - • .-. t T aiias 19S1denls call (2 I 4 l 494-0208 
Al.I. Pll!CES ANO SPE.C1FICATIONS SU!IJEC I TO c:;w.GE AND Al.I. OFFERS 

80M110 
SUl!JECT TO ~WAL WrTttOVT NOTICE 

raoom.n<ol Appatol Cclpaf-
traaema<~ol/lclceu~ CO<TJPM'r 

™ -ol Pen:om o.i..~..Jnc 
RADIO SHACK - TRS«l 11<e lraDem/11"' ol Tor<ly Car"""1 "" 



Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 
for the TRS·SO 

SubLOGIC's T80-FS 1 ls the smooth, realistic 
simulator that gives you a real-time, 3-0, 
out-of-the-cockpit viewol lllghl. 

Thanks to last animation and accurate repre
sentation ol flight, the non-pilol can now learn 
basic !light control, Including lake-oHs and 
landings! And experienced pilots will recog
nize how thoroughly they can explore the 
aircraft's characteristics. 

Once you 've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game Included In the 
package. Destroy the enemy's fuel depot 
while evading enemy llghlers. 

Computer and aviation experts call the 
T80-FS1 a marvel of modern technology. 
You'll simply call ii fantastic! 

Special Features: 
• 3 frame-per-second lllcker tree 

animation 
• Maximum lransfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
• Radio Shack TAS-80, Level 1 or 2 
• 16Kmemorv 
• Nothing else! 

See your dealer or order direct. For 
direct order, include $1 .25 and specify 
UPS or first class mall. Illinois residents 
add 5% sales I.ax. Visa and Mastercard 
accepted. 

NEW CIN NEW CRIBBACE 
FOR MODELS I AND Ill AND ATARI 800 

GIN RUMMY 5.0 The classic computer Gin Rummy Is now even better. with card 
graphics and faster playing time. On-5creen cards can be rearranged as you play , 
and Che program pJays the same mean game of Gin, hotdlng Its own against any
one. Plays a full regulation game and changes strategy to counter your play. can 
you beat Gin Rummy 3.0? TCR·2 516.95 
ATARI GIN With COior graphics and sound for Atar i BOO. 32K. IGR·1 519.95 

CRIBBAGE MASTER plays a strong game, too , making the most of every play, hand 
and crib. It'll Mugglns you for the smallest mistake, but try to catch lt counting 
wrong. card graphics. TCM-1 512.95 
CONCENTRATION Clever screen graphics plus sound effects make thls an lrresisti ble 
computer version of the long-popular match-the-cards game. Play with 2 to 15 
pairs of figures - the smaller game Is Ideal for children, and 15 pairs will challenge 
anyone. TC0·1 S9.9S 
LABYRINTH RUN Race through sharp turns, slaloms and narrowing passages. A fas
cinating/frustrating test of coordination . with three skill levels. High speed 
graphics. TLM 59.95 
E.S.P. LAB Psychic? Find out with this program based on the famous Duke uni· 
versltv experiments. see the full -page review in tne October Issue of Kilo
baud. TPL·1 59.95 
THE USTMAKER 11 Pull any category from a list Jn seconds with this powerful . ver· 
satlle program . Enter up to 1100 names or Items. with codes. In 16K. Sort, edit, 
dump, load , print or display lists and sub-lists on screen . TLM·2 59.95 
CAlCULATOR PLUS makes your TRS·BO a printing calculator. Chain and mixed calcu· 
latlons, constants. memories. on~creen review Of long add·and~ubtract opera· 
cions. Prints all calculations. TPC-1 59.95 
CHECKBOOK PLUS Never agonize over a bank statement again! Put the figures In 
and let Ctieckbook Plus handle all the details and find the errors. special check· 
stub arltnmetic review. rca-1 59.95 

CALCULATOR & CHECKBOOK both on one cassette. TCC·1 5111 .95 
California residents add 6%sales tax . 

2~our credit card order hotline: 12111454-8290 

MANHATTAN SOFTWARE .... oo 

. EJ 
Post Office eox 35. Pacific Palisades, CA 90272 
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Distribution Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 

TRS-80™ SOFTWARE 
For Mod I & Mod Iii 

MACHINl LANGUAGl 
SOFTWARE 

MON llOI' sJ '39 9!> 
0i.YH4'1'T't>IC'I' mu.fTIOI~ ell~ ITlftl'ftOfY 11\0'le_ MllC., ..,.-1ly 
.tnd rnoo1ry. rui:i ar.a .... -uie ootcct 11oe• F\Cl • .OOC:llma.I 
anlf\n'MllllC:.. OCJjetCI <;00. tetloc.lllOI ..-nload PIOQ:l.,m.-1 IOt GliJO... 

s1tt1i0CH11C ouH>vl t!U)l!!I,_ •t P-of!l 11'1'.!s ltuc:11on in,.,._,.~ 

MONlTOR •"4 "9 ~ 
~HMoc'ttlOl IJDY1100$. ,..._...ll(j1Hd<lt hin..cl•rOCtlfl 
Dul a.no outpul 01111~ ~1Qfi!> ~ r~'tll!! OI W~ to •l"Olhet 
CC'll'Tl0\l1et w•a HS 132-C 1111.,.~.ce s~c Ol5Hsembiy on 

SM.A.RT TEFIMlNAL SAii) ~ 
El"LDUIM yOOf TRS-eo 10 bl uwc:I H it. r1Jrt101!'! t"1m.rwi IO• lrtne

anatinQ 1~:s. Lvm Supooi11 ~C•54! aFJO lun ••"Of! o t conUOI 
~O'f'-' A11rom•P>c llM.Sm!'UIO/ll bolwMn memory encJ h05.I COIT! 

?Vt r lduci'! moie.. 

F.l.STSO~ r '9 11() 

MKfUr\4HllO(lu.11ge :soiunv .Jllogt•m IOI UM Dy S.UK PfDgl~mB 
Many tirne'l. lute1 1tui.n ou,,.. moll\Ods' 

GAME Of LIFE 
Jann Conw1y 1 Q"""9 o• ltfo '!lr.Q"w) ~Horn\ C'IOl'tr"'Q 1n<J 
~·ng 1w1lll~ bc'1~ rou1 e', 01 A (.la..t..Llrng defnonlltil!.1Un 
~og11.rn' 

BASIC SOFTWAIE 
MAI UNG L..ISl S69 96o 
M.Mn1 .. n, IT\.ll•hn(J hs1 l ile't DJ a.. 1COl l'UlllnH per dl»Jltllt1 
AIJD. dtll0113 C:.Nint}C' hnd o.Dn• IHlii:hllllJ ~nQ~ SOl1 pl1'11 ... 
SMALL BUSINESS ACCOUNTlNG SA9 Q5 
BeJt<t on Oorrllll!I BookJibt04"'Q Jour1W1l lti,2. MMp.S lf lM:.1'. al 1n. 

conw. e1.~turos. 41n.:J pey1Qlt for a ama11 but•nessol up lo 1& 
""10IO'tet5. Oartw- . mt:ll'lltr ly, yQQI' lcxJa!e e.umrnarlln. 

>iOME BU DGE r 
en.di~ m•inlerqrv;.e c;omOtned w~ th rll!COtOs oJ income 
.ane1 rnonl hly t11lls.. Monthly -.oa yao1H0011t o iurrwnann wow-
~ IU rJtdUC.hOft& 

0AfA8ASE MAN.40EMEN T U9Q5 
Defines hlll.S ot any oeac.i1,pto-t •ncJ mainlolfll on CUMU8 or 
dfwit... Adel e~. ~ta h.na .a.ii ru~hl)o Pl'tnl lMIW oon.r_ 
)Dlitl hetd~ . 'Wlllll 

HOWE SOFTWARE ,,... 103 

14 Lexington Road 
New City , New York 10956 

1· 1 TRS·80 •s a 1eg1st•r•a traaematk ot Tenay corp. 



f0NEWS 

History, Music, Math-Micros in Every Class 

There's something new and exciting 
happening In education and compul· 

ers. There's a public school In North Caro
lina which Is using micros as an Integral 
part of their entire educational program. 
The school Is called the North Carolina 
School of Science and Mathematics. 
Located In Durham, NC, It's new this year. 
II is a coeducallonal resident lal school de
signed for eleventh and twelfth graders 
from around North Garollna who are con
sidered gilled In science and mathemat
ics. It Is on these subjects that the school 
places Its emphasis, and computers are a 
large part of that emphasis. 

According to Dr. Steve Davis, head of 
the Computer Science and Math Depart· 
men! at the school, It's Important lo Instill 
a sense of the computer as a tool In all 
areas of learning, not only In the tradition· 
al areas of math and science. To this end, 
many ol the students' classes wlll be 
taught as lnterdlsclpllnary studies, and 
the computer wlll be used In classes such 
as music, American Studies, and others. 

The school, at this time, during Its first 
six months, consists of 150 high school 
juniors and 13 to 14 full time teachers. 
About 60 percent of the teachers hold 
Ph.0.s In their llelds. They come from the 
varied worlds of research, college profes
sorships and high school teaching. Only a 
few are actually competent on the com· 
puters. In fact, some of the students have 
much more skill In BASIC than their teach
ers. Teachers do not find this situation a 
problem, but rather It fits nicely Into the 
philosophy of education and computers 
that they are trying hard to develop. 

The main emphasis this year in comput
er education Is on micros. The school has 
three Apples and one TRs-80. They expect 
to acquire two more Apples in the near ru
ture, and even more Apples In the coming 
years. 

H•rdw•re •nd Software 
The 80 which they now have Is a 32K 

Model I; unfortunately, It hasn't worked 
since they got It. The school had hoped 
to provide the varied experience of dlf· 
lerent micros, and find the lack of an 80 
frustrating. (The local dealers and repair 
shops haven't been able to Ill< It; we'll see 
If the people In Fl. Worth can solve the 
problem.) 

The educators prefer the Appte be
cause of Its high resolution graphics, 
which are unavailable on the 80. Graphics 
appeal strongly to the students. 

The school Is hooked into the North 

Carolina Educat ional Computer Service, 
which is a computer network provided by 
the Triangle Universities (Duke, Carolina 
University and North Carolina S1ate). The 
network serves as an umbrella tor other 
campuses in the s1ate and currently ser· 
vices about 25 organizations. The North 
Carolina School of Science and Mathe
matics uses the net for its interactive BA· 
SIC, Pascal compiler, FORTRAN, and 
other services. 

The School of Science and Mathemat
ics also plans to purchase a VAX 11 /750, a 
product of Digital Equipment Corp., next 
year. The VAX will offer greater graphics 
abilities and virtual memory. Students will 
use the 32-bit CPU VAX with Pascal and C 
to learn to operate with these computer 
languages. The VAX will also allow teach
ers In the foreign languages, American 
studies, and other discipl ines to use the 
computer for drill, simulations, and com
puter assisted Instruction. The micros 
currently used are belier suited for 
science, music and math, it is explained 
by Davis. 

Educators at the school are, on the 
whole, unimpressed with available educa
tlonal software, and will do without, or cre
ate their own. The Apple Education Foun
dation has donated equipment to further 
this goal, retaining distribution rights on 
any software produced. Although the 
school Is not In the software business, 
they see one of their major goals to be the 
creat ion of a philosophy and software 
that can be utilized In schools throughout 
the state and nation, Davis said. They 
hope lo develop this software in such a 
way that teachers with no tra ining in com
puters will be able to take advantage of 
the programs. 

Currlculum 

Using the available hardware, students 
at the School of Science and Mathematics 
are learning BASIC and Pascal in indepen
dent stud ies th is year. As the languages 
are mastered, these high school juniors 
will be writing programs involving slmula· 
tlons, graphics, adventure games, and 
programs to facllltate the school's admin
istration. In science and math courses, 
the computers wlll be used as a lab tool to 
process data, much as they would be used 
In a professional research situat ion. 

The computer rooms are open for stu
dent use untll 10 p.m. each evening, per
mitting ample time and opportunity for 
students to graduate with a knowledge of 
computer languages, programming skil ls, 
and many accumulated computer hours. 

Davis says that micros are cheap 
enough for any school system to use
and provide benefits that outweigh the 
capital outlay. He hopes the School of Sci
ence and Mathematics will forge a path 
for others to follow. Davis believes the 
school Is In a unique position to Institute 
the computer as an integral part of the 
high school educational process. The 
teachers and students are highly recap· 
!Ive to computers as an educational tool 
within en Interdisciplinary curriculum. 
Davis feels these avenues should be 
opened to students of all capabi lltles. 

In an effort to spread the word and 
share their phllosophy of education, the 
North Carolina School of Science and 
Mathematics expects to open Its doors to 
students from outside North Caro lina in 
the future. This summer It will beg in a 
study program by Invitat ion tor teachers 
around the state. Two workshops on the 
uses of microcomputers, elementary pro
gramming and computer applications in 
math and science are planned for 120 
teachers for the first summer program. • 

by Debra Marshall 
80 Staff 

Boston Wrap-up 

In terms of brute square feet and num
bers of exhibitors, the Northeast Com

puter Show was a giant . Larger than either 
the Chicago or New York shows, Boston 
attracted over 52,000 computer bulls. 
Playing to the second largest computer 
marketplace In America (San Francisco 
being the largest), Boston drew a wide 
cross section of exhibitors. Represent ing 
the corporate giants were IBM, Prime, Nix· 
dorf, Wang, Bell Telephone, etc. Micro 
companies were also there In force with 
Tandy and Apple enjoying the highest 
vis ibi li ty. 

Radio Shack's tasteful and functionally 
designed walk·lhru exhibit had at least 
one of everyth ing Including a dual disk 
drive Model Ill, the new daisy wheel print
er, Scrlpsil for the Model II, and an up
dated version of Model II TRSDOS. While 
the Shack's sales staff got down to seri
ous business with the crowds of the curi
ous and the moneyed, there was another 
Radio Shack booth in back. Here high 
school kids stood in fine for a chance to 
write their own programs lo printout on a 
daisy wheel. 

The noon crowd on Saturday made buy
ing a hot dog or buying a llght pen equally 
diff icult . • 
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Electronic Dictionaries Will Even Spell 
Daddy, how do you spell 'suede'?" 

"Go look it up In the dictionary." 
The child runs her fingers over a key

board, slowly picking out the letters S..W
A-0-E. The screen displays, "'Suede' is a 
kind of leather. 'Swayed' Is a form of the 
verb 'to sway', meaning to rock or swing 
back and forth. Please touch your finger 
to the word you wish." 

Dictionaries are with us more today 
than ever before, and In forms unheard of 
even 20 years ago. Small books and " un
abridged" ones, dictionaries of slang and 
of acronyms, thesaurus-style volumes 
and concordances, specialized technical 
dict ionaries, even dictionaries of ethnic 
and regional variants. The presence of 
these has, In sum, mirrored our culture 's 
comings and goings, developments and 
transformations. 

Although dictionaries have changed 
form many times since their Introduction 
as sociopolit ical encyclopedias four cen
tur ies ago, a new government-sponsored 
report suggests they are about to lake a 
quantum leap Into the realm of electronic 
Information. 

A new report from Carnegie-Mellon Uni
versity pred icts the development of a com
pletely computerized dictlonary. Prellm· 
\nary results of a study on such computer
ized wordstores, commissioned by the 
National Institute of Education, was pub
lished by Mark S. Fox, Donald J. Babel, 
and Alice C. Parker In Computer, July, 
1980. 

The actual costs of computer hardware 
have come down so far, say the authors of 
" The Automated Dictionary," that porta
ble electronic dict ionaries for students 
wi ll soon be possible. "Pred icted storage 
technology enhancements wHI make a 
portable device with 30,000 words feasible 
In the late 1980's," and video disks will al
low enormous storage at low cost. More
over, these dictionaries are likely to be 
more useful than printed ones, suggest 
the researchers. 

Mein Dllflcultlea 

Presently the main difficulties facing 
creators of an automated dict ionary
aside from the significant public relatlons 
aspect-are the method of access and 
the amount of Information stored. Saving 
a list of words Is no problem; but given the 
extensive definitions, pronunciation, ex
amples, forms o! speech, etymology and 
cross-referencing of the average printed 
dictionary entry, the concept of worth· 
while automation comes Into quest ion. 

II a parent's command to " look It up In 
the dictionary" were only lo help a child 
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learn spelling, then the process might al· 
most be trivial. Beyond, that, "leafing 
through " the entries has always been part 
of vocabulary build ing. Such leafing re
quires sav ing and presenting pages of in
formation In a highly interactive and user
oriented manner. But rapidly provid ing a 
screenful of dict ionary entries complete 
with synonyms and antonyms demands 
high-speed search capabili ties and enor
mous storage. 

The authors of the Carnegie-Mellon re
port have concentrated on the education
al aspect of dictionaries, but a recent ad· 
vertisement for Spellguard from lnnova· 
live Software Applicat ions In Menlo Park, 
CA presents another possible use for the 
automated dict ionary: computer as proof
reader. For $295, the user of a CP/M based 
system can obtain a 20,000-word dict ion
ary on diskette. It Is compatible with the 
most popular word processing systems, 
Including Electric Penci l, and can be ex
panded and customized lo Include words 
tor part icular fields such as med icine and 
computing. 

Likewise, text editors have been mak
ing their way Into business offices and in
to the hands of wri ters-as well as Into 
the newsroom. When asked her op inion of 
the concept of an automated dictionary, 
one city desk edllor, who currently uses a 
text editor to Ille all stories, responded Im
mediately with, " Great! Where can we get 
one? Can we put It on our system?" 

The Carnegie-Mellon report, together 
with the Spellguard advertisement, sug
gest that the time may be right to begin 
creating extensive electronic dictionaries. 

Bui the pubUc relat ions aspects of a 
computerized dictionary wil l not be easy. 
In a recent article, national synd icated 
columnist Neal Pierce lets his lmag lna· 
lion wander: "What If electron ics had 
come fi rst?" he asks. The difference 
would be astounding, he suggests, If our 
latest discovery were " the simple notion 
of applying Ink to paper to create a phe
nomenon known as the printed page." 

" Instead of getting your news from talk· 
Ing heads or bleary little green letters II· 
lumlnatlng a screen of limited space, you 
could have an entire news and entertain· 
ment pack.age-It might be celled a news
paper-delivered at your door .. .. In a 
random, curious way, you cou ld leaf 
through the sections . ... " 

lndlvldual Dictionaries 

The Carnegie report authors recognize 
this challenge by offering the vis ion of dlc
tlonaries·1allored to the Individual: "What 

information Is chosen for Inclusion In the 
automated dictionary Is dependent upon 
many variables, such as the type of user 
(child vs. adult, writer vs. physicist) and 
storage avallabll lty (such as 3000 com
plete entries vs. 10,000 abbreviated en
tries). An automated dictionary can be de
signed as a specialized dictionary, the dic
tionary can be an easily replaced memory 
module, or II can have a network connec
tion for chang ing the dictionary. Alter· 
natively, the data base can be stratified to 
present difficult Information to different 
users, according to user prof ile or com
mand." 

The authors contend that acceptance 
depends on the user, and they name sev
en Immediate factors affecting that per
ception: time spent using it, user error, 
novice learning, functionality, ease of re
calling Its use, concentrat ion, and fatigue. 
Beyond that, they suggest that In the 
educational environment other factors, In
clud ing variety, curiousity, fun and adapt
ability, come Into play. 

When presented w!lh the Idea of an 
electronic dictionary, teachers and writ· 
ers are often skeptical. One writer be
lieves that such a tool will make students 
lazy and wordsm lths bored, and that the 
cold, electronics medium wi ll detract from 
the surprise of discovering new words and 
new meanings. 

Etymology 

Poet John Ciardl of Princeton has writ 
ten often about the " ghosts" of words, !he 
long-forgotten history of the words we use 
that Influence the way they are heard. But 
automated d lct lonaries, suggest the 
authors of the Carnegie report , can be 
searched for any combinat ion of lac· 
tors-not only meanings, or rhymes, or 
spell ings, but also etymology. Thal means 
that the reader need not know Latin (or 
have unend ing patience) to discover that 
fert lie, lat itude and tolerate have the same 
ancestral ghosts. Or that speaking about 
the " essence of the future" Is evoking 
ghosts of the verb "to be." 

The authors state II less poetically: 
"The basic philosophy of Zog (an experi
mental electronic dict ionary system) Is 
that a menu-selection system can be an 
effective communicat ion method II the 
user can move around In the system 
quickly and If there Is a large network 
avai lable to meet the user's needs . .. . Dif
ferent paths would be provided for dlller
ent levels of users." • 

by Dennis Kltsz 
80 Staff 



I<ING OFTHE HILL! 
We've taken artistic lfcense with our illustration in order to make a point: 

MYCHESS is the most powerful microcomputer chess program on the market. 
bar none. 

Proof? All you want and then some. For eumple. MYCHESS was the winner o f 
the " Fifth West Cwst Computer Fa ir". At the "Third World Computer Chess 
Championship" ln Linz, Austria, It was the highest finishing micro ... in addition to 
winning the special Blitz Tournament (5 to 1) against six top players. Add to this its 
USCF rating of 1565. and you know you 're dealing 'A-1th the King of the Hill . 

You'll find MYCHESS Is the perfect companion or opponent whether you're an 
advanced player. or starting your first game. For it lets you set the dlffkulty of the 
game from level I to 9 . And, you can change levels of play as you o ... or even 
change sides. Want to set time limits for moves? MYCH ESS can do it. Want to sove 
a game for later? MYCHESS will store up to 6 games. And , for added interest, It will 
even predict the upcoming line of play. 

If you're a player, you 'll appreciate the MYCHESS challenge. If you're a beginner, 
you'll enjoy learning from a master. Either way. when it comes to superior chess, 
make your move ... to MYCHESS. Avai lC1.ble for the TRS-BO• with 3ZK. for 34 .95 
Including disk, documentation and backing by Programma International. Apple._ 
version coming soon. 

Can you beat 

MY CHES 

MY CHE 
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SOFTWARE 

t/ new items/new prices. 
FANTASTIC PRICE PROTECTION POLICY 

We'll match any advertised price on any item that we carry. 
And if you find a lower price on what you bought with in 
30 days of buying it. iust show us the ad and we'll refund 
the d ifference . 

It's that simple. 
Combine our price protection with the availab il ity of fu ll 

professiona l support and our automatic update service and 
you have the Ult imate Software Plan. 

It's a conven ient. uncompl icated, log ical way to get 
your software. 

.t 

%%;( CPIM users spe<:1ly dJSk systems and lormats. Mos! formals avai lable 

1ci' i>-
TH IS MONTH'S SPECIAL: 

PascallUCSO S299/S 30 
CP/111' si ;t Pascal/MT + S224/$30 
OSBORNE ~ T.l.M. DBMS JUST S299. Pasca11M S 149/S20 
G~ne<ail Ledger: s 59/$20 Nevada Cobol 1 129/$25 
Acc l ReCIACCI Pay~ s 591120 Te r ri f ic t or i nventory. mai l ings. ,,, Raid 1229/$25 
Payrol l w/Cos1• S 59/ S20 f inancia l. you- n ame- i t! M e nu- ..... MAGSAM Iii S129/ S25 
Bu i· 2 get I free S1t 81S57 driven. au to-s0r1. 32000 records ,... MAGSAM IV S259/S2S 
Al l 3 & CBASlC-2 S 199/S7 1 per hie. any number of I i i es. and ,,- BSTAM S 129/S 10 

DIGITAL RESEARCH dynamite documentar1o n 1 FMS-80 S649/S45 

CP/ M 2 2 Nor1ns1ar s 149/ $25 dBASE II DBM S 1629/$35 

..- CPI M 2 2 M ocropcl1$ I 169/ $25 Condor DBM S S599/S30 

..- CP/ M 2 2 Durango tN orCIStar / M 1{·M erge S4 34t S6S Vulcan DBMS S4 69/S30 

F-85 s 1691525 DataS rar S279/S35 T l M OBMSt $ 329/S J~ 

CP1M 2 2 Cromemco s 189/ 125 Wor d-Mas1e1 S1191S25 CBS S369/S45 

CP/ M {o the r ver-s1onsl Cari Suoe rSorl I S 199/$25 Wha1S11? s 1491125 

..- PL/1·60 $459/ $35 SuoorSorl II 1 1691525 ,,,. Ullra-Sort II S1 59/S25 

Mac s 85/$ 1 ~ SuperSorl Ill I 11911 25 "' M1cr0Sta1 S224/S 15 

Sid $ 65/ $1 5 PEACHTREE · <Jl S I Mg/ BO I 84/ S20 

Z·S1d S 95.'S i 5 Genern1 Ledge1 1399/$40 ..- Ved; r I 991115 

Te• s 701$1 5 Acct Receivable S399/S40 Pos 1ma$1er s 1491$20 

DeSoool S 50/ S 10 Acct Payable $399/$40 "' WordSearch SI 791S25 

MICROSOFT Payrol l 13991$ 40 ..- SpellGuard S269/S 25 

Bas1c·BO S294/ S30 1nverH0ty S399/S40 Soe11 Binder S3491 S4 5 

Basic Como11 1 1334/ $30 Proe>erly Mgr s 7991$40 ..- VTSISO l4891S65 

Foriran-80 S384/ S30 C PA Cloenl Wrilo·UP $799/$40 Mag ocWand S2991 '45 

..- Cobol-80 S574/S30 Ma111 ng Address $3491 $40 E lee Inc Pencil II less 15% 

Macro-80 s 144/ $20 STRUCTURED SYSTEMS 
CPA1d5 iess 12% 

Ed11-SO I 84!S20 GL or AR or AP• $74 71525 APfll.E II' 
MuS•mo/ M uMalh S224/ S25 Payroll~ $7471125 MICROSOFT 

v" M ul isp-80 S 174/ S20 lnven rory Con11 01~ $447/$40 Soflcard iCPIM \ S292 
Analysl ~ I 197/$ 20 C<>bol Call 

M ICRO DATA BASE SYSTEMS 
HOBS S250/S40 Lerrerignr• S 167/$20 PERSONAL SOFTWARE 
MOBS s 750/ $40 NAO• $ 871120 Vls1c.:ilc' St22 
Orher Call OSOAT S 07/S20 CCA Dal• Mgr s 84 

S.O.F.T.W.A.R.E. GRAHAM·DORIAN " Des111oplPlan s 84 

M1cr0Ta•' I General Ledger• S693/S40 ..- Zork Call 

Federal 10d1v1dual $ 749/150 Acc1 Receivable • $6931$ 40 PEACHTREE · • t 
Federal coroarate $249/ $25 Accl Payable• $693 /$40 General Ledger 1224/$40 
Sfafe md1v1dunl S249/ S25 Job Casr1ng• S693/S40 AcCI Receivable 1224/ '40 

TC St 
Payroll • $493/$ 40 ACCI Payable 1224/ U O 

"' General Ledger I 79/S25 
lnventory• S493/S40 Payroll 52241540 

..- ACCI R ervable I 79/ $25 
Cash Reg1s1e•• $493/$ 40 1nven1ory S224/S40 

"' Acct Payn ble S 791S25 Aoarim enr Mg" 54931140 MUSE 
"' Payroll I 79/ $25 MICRO· AP Suoer-Te• l 11 11 27 
,,- All 4 $269/$99 Selec1or 111-C2• S269/ S20 Olher disk solrware 10&5 10l, 

SUPERSOFT Selector IV• S469/S35 STC (Software TeehJ 
Fortn 18080 or Z80l s 129/$25 ..- S·Bas•c 1269/$ 25 ..- Prof Time .'I Billing 1279 
D1agno.i1c I s 49/$ 20 WHITESMITHS QI her IC·SS 15% 
01her disk sol lwar~ less 10 ':!. C Com oiler • S600/ S30 "OTHER GOODIES"' 
SOFTWARE WORKS Pascal l •ncl "C"l • 17501145 ..- Data Fac1ory s 79 
Ada pl s 691 na EIDOS SYSTEMS Whals1 1'>· Sl 29 
Rall or S 661 na Kiss 1299/S25 .,,,,, Creatot S229 

COMPUTER PATHW.AVS K-Bas>C 1529/SSO ..- LedgerPlus 

Pt>ar l level \ l • s 99/S25 ORGANIC SOFTWARE tGL A/ R & A/ Pl S549 

Pear l ,level 2)• $299/$25 Te• 1Wri1er 11 1 S I 1 llS20 TRs-80 • MODE.. II 
Pear l le"el 3) • $5 49/$25 ..- DateBook S2691S25 CPI M 2 2 (Pa Ti $I 59/ S35 
COMPLETE BUSINESS SoHoGroup Elecw c Pencil II less 15% 
SYSTE MS! ..- MatchMa•er I S41 S1 0 NORTHSTAR 

"' Crea1o r S2(i9/ S25 "" Wor kShee• s 124/$20 ..- NonhWord S299 
"' ReOOf!OI s 169/ $20 "OTHER GOODIES" _,, Mai l Manager S239 
..... 8 011'1 S399/ S4 5 Tiny C s 89/$ 50 ..- Info Manager 1369 

MICROPRO ..- T1nv ·c Como11m S229/SSO _,, General Ledger S749 
\ ordS1ar S324/ S40 CBASIC-2 s 119/S 15 ,,,. Ace• Rece ivable '449 
Maol l M ge Sl 14, S25 Pascal/Z S369/ S30 .... ACC I Payable $449 

• 51><!< &· S J, tt"1 O' 'l+' f : RMJ•f 'm-t:ro 1Joc!t 9:..SIC • - S110011o(J 1n ~cP cuae • ~aau11ei C8ASIC·2 " - Ft.AIQ'l f,-;a ~ma•• 

O RDERS O N LY- CALL TO LL FR EE VISA• M AST ERCHARGE 

1-800-854-2003 ext 823 • Calll. 1-800-522-1500 ex t. 823 
Qverseas -aod s 10 o!w; add111ona1 oos1age • Add 12 50 oos1age and MMling oe r each 11em • Cali fom1a 
res1aen1s add 6% sales 1•• • Allow 2 weeks on checks, C.O D ok • Prn:es subj ec1 10 change w11h0u l no1>ce 
A.II items sub1ec.1 10 ava1l ab1l1t)' • 

THE DISCOUNT SOFTWARE GROUP ...-440 
1610 A rg yle Ave . B ld g _ 102 • Los An ge les. CA 90028 • (213 ) 666-7677 
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f0NIWS 

FCC Lightens Up 

In an eleventh hour action, the Federal 
Communications Commission granted 

Tandy Corp. a reprieve by waiving tech
nical standards and cert ification requ lre
ments for Model I Interlace devices. This 
last minute stay of execution covers only 
OK, 16K and 32K expansion Interfaces 
(#26: 1140, 1141, 1142) and allows Tandy to 
continue mar1(etlng and selling these RFl
prone unlls until December 31, 1981. 

The waiver Is In effect-providing sev
eral stlpulatlons are adhered to by the 
manufacturer. The net Increase In Interfer
ence potential of the TRS-80, Model I must 
not be greater lhan 6 dB when a noncom
plying Interlace device Is attached. A 6 dB 
Increase Is a net gain of 2X. Also, Tandy Is 
allowed to manufacture up to, but not 
more than, 30,000 Interlace units during 
the waiver period. Ftna lly, the Commla· 
slon also stipulates that Interlaces manu· 
faclured under the waiver may nol be al· 
tached to any personal computer manu
factured after January 1, 1981. 

This last stlpulatlon carries some Inter
esting lmpllcat lons. It Is possible that 
those attempting ID purchase an expan
sion Interface In the coming year will be 
requ ired lo show proof of Model I pur
chase predating January 1, 1981. 

Commission motivat ion In granting 
Tandy's waiver stems from the desire of 
all parties Involved to allow Tandy to llve 
up to the commitments It has made to 
customers with regard to the availablllty 
of expansion Interfaces for the Model I 
system. In addit ion, I he FCC's action Is an 
effort to ease the strain placed on all per· 
sonal computer manufacturers by the 
st ringent new rad io f requency In· 
terterence specifications taking effect 
January 1, 1981 . 

In the same session In which Tandy 
won Its reprieve, bolh Apple Computer 
Inc. and the Heath Co. received exten
sions of their personal computer certif ica
tion periods from January 1, 1981 to April 
1, 1981 . In each case, these manufactur· 
ers pleaded extreme financial hardship in 
efforts to gain certification. Claiming that 
they wou ld have to close I heir plants if !he 
FCC persisted In Its lnslstance that they 
meet certification requirements by Jan
uary 1, 1981 , both manufacturers suc
ceeded In getting the commission to 
back-off. The onus of adding to the al
ready serloua unemployment problems In 
America was apparently too much for the 
commission to bear. • 

by Chris Brown 
80 Stall 



NEW PRODUCTS 

Radio Shack 
BASIC Learning Package 

Introduction to BASIC Programming, 
Part I is a part of the Computer Education 
Series, a classroom package from Radio 
Shack designed for students In their first 
experience with computer programming. 

The package includes a teacher's man· 
ual, a set of transparencies for overhead 
projectors and 25 student workbooks. The 
program included requires one or more 4K 
or 16K Model I Level I or II TRS-80s. The 
package Is available at Radio Shack 
dealers for $159.95. 

Also available from Radio Shack is The 
Science Fair Story of Electronics, a comic 
book available tree to teachers, youth 
groups and students. For more informa· 
tlon, contact Tandy/Radio Shack, 1800 
One Tandy Ctr. , Ft . Worth, TX 76102. 

Reader Service v 165 

Edited by Chris Crocker 

Radio Shack's Introduction to BASIC Pro· 
grammlng, Part I 

Game Tests Knowledge 

The Wizard Is a quest ion and answer 
game authored by Richard Taylor. The 
game quizzes up to tour players in tour 

The Wizard 

Radio Shack 's Science Fair Story of Elec
tronics 

pre-p rogrammed categories using the 
TRS-80 Model I system. A built-in utility 
program allows users to design their own 
data base. 

No prices were released. For more in for· 
mation co ntact Programs Unlimited, 
Jericho Products, Inc., 125 South Service 
Rd., Jericho, NY 11753. 

Reader Service ..-334 

Education Newsletter 

Microcomputers in Educa tion is a 
monthly newsletter carrying reviews of 
educational software, new product an· 
nouncemenls, reviews of books and 
magazine articles and industry news. A 
yearly subscript ion costs $15. Queue's 
Catalog #3 is also available, list ing educa· 
tional software from over 40 suppliers for 
the Apple, Atari and TRS-80. The catalog 
costs $8.95. 

For more informal ion, contact Queue, 5 
Chapel Hiii Dr., Fairfield, CT 06432. 

Reader Service ..-161 

Math Education Programs 

Two educational programs are de
signed to develop mathematical reason
ing and mathemat ical concepts. The Esti· 

The New Products section ts intended lo inform our readers of new products on the market. A ll ln tormanon In t e section Is taken lrom pro<lucl releases sent Oy manulacturers. 

Because of the ,olume ol product releases, w~ ca111101 attest lo he quality ol tM product HOi ed 
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NEW PRODUCTS 

mat ion Game develops number sense and 
estimation In whole number computation. 
The Distance Game provides experience 
with two and three-dimensional graphing. 

The programs are designed for use !n 
grades three through nine. Each ls on cas· 
sette for $9.95. For more Information, con· 
tact Educational Programs, P.O. Box 
2345, W. Lafayette, IN 47906. 

Reader Service v340 

Software, 
Hardware Catalog 

Slmutek's TRS.80 Users Catalog lists 
software from Simutek, as well as other 
manufacturers. The catalog also lists 
hardware, and Is available from Slmutek, 
P.O. Box 13687, Tucson, AZ 85732. 

Reader Service v 173 

System 
Provides Portable Power 

PACS-300A is a portable power system 
which provides 110 volt ac power In the 
event of a shutdown, and PACS-300B pro
vides ponable ac power at remote loca
tions. PACS provide 150 Watts contin
uous or 300 Watts surge power. 

PACS are available from GTO Elect ron
ics, 430 Ritt Street SI. Peter, MN 56082. 

Reader Service v 183 

PACS Portable Power System 
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Demagnetizer 
Is Self-contained 

The Maxell HE-44, a lape head demag· 
nellzlng cassette, ls powered by a single 
micro button cell. The HE-44 achieves 
complete demagnellzallon In one second, 
according 10 Maxell. 

The HE-44 Is available for $24 from 
Maxell Corp. of America, 60 Oxford Dr., 
Moonachie, NJ 07074. 

Reader Service v 171 

Realty Program 
Calculates Mortgage 

Custom Tailored Software's mortgage 
pre-qualificaUon system figures an appli
cant's limits for a mortgage through either 
VA or FHA methods of financing a home. 
The operator gives the program the total 
income and any outstanding debts, along 
with savings. The system figures In In
come taxes, the current Interest rate, and 
closing costs. II then gives an optimum 
mortgage amount for that customer. 

The package costs $199. For further in
formation, contact Custom Tailored Soft· 
ware, Inc., 93 Old Homestead Rd., Wayne, 
NJ 17470. 

Reader Service ,,..1ao 

Newsletter 
Gives Buying Advice 

A monthly newsletter for small busi
nesses Is designed for users with little 
prior background In computers. The news
letter covers topics In the micro and mini 
field and provides advice on buying com
puters. 

Subscriptions cost $35 from Computer
talk Associates, Whitpain Olflce Campus, 
1750 Walton Rd., Blue Bell, PA 19422. 
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Catalog, Data 
Base Manager 

The Micro Yellow Pages list software 
from Micro Architect, Inc. forTRS-80 Mod
els I, II and Ill. The catalog also lists soft
ware for CP/M and Heath systems. 

Also available from Micro Architect Is 
IDM-V, an Interact ive data management 
package inc luding a data base manipula
tion program, a report writer and report 
generator. IOM-V requires TASDOS, two 
disk drives and 48K. The package costs 

Maxell Head Demagnetizing Cassette 

$149. Catalogs are avallable free from 
Micro Architect, Inc., 96 Dothan St. , 
Arlington, MA 02174. 
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Hot Line 
Answers Questions 

A free Hot Line service gives technical 
aid to owners of Charles Mann & Assoc. 
software. The service is capable of voice 
and digital communicat ions and Is open 
60 hours per week. The Hot Line can be 
reached at (714) 365-8558. 

Also from Charles Mann & Assoc. are 
three catalogs listing applications soft· 
ware, Including office management pro
grams, accounting and financial manage
ment and professional applications. For 
more lnformallon, contact Charles Mann 
& Assoc., Micro Software Division, 7594 
San Remo Trail, Yucca Valley, CA 92284. 
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Model I and II 
Data Management 

The Data Organizer is a database man· 
agement system for the TRS-80 Models I 
and II. Programs Include create, sort, 
select, print, edit and three label printing. 

The system requires 48K or 68K and al 
least one disk drive. The Data Organizer Is 
on disk for the Model I at $200 or for the 
Model II at $250. The manual alone may be 
purchased for $5 lrom Comprehensive Mi
crocomputer Systems, Inc., 3132 N. 
Broadway, Chicago, IL 60657. 
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Xltex STD Bus 110 Cards 

Standard Bus 1/0 Cards 

A set of STD Bus 1/0 cards from Xltex 
Corp. emulate the keyboard, cassette and 
video functions of the TRS-80. When used 
with existing Z-80 CPU and RAM cards, 
these cards will operate TRS-80 compati· 
ble software. 

These STD Bus 1/0 cards are distributed 
by QC Microsystems, P.O. Box 401326, 
Garland, TX 75040. 
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Program Aids Accountants 

Datawrlte Is a client write-up system for 
accountants that operates on CP/M com· 
patlble microcomputers. The system in· 
corporates several journal opt ions and 
report writer capability and allows an ac
countant to format client statements. 
Oatawrlte Is designed tor either floppy or 
hard disk systems. 

For more informat ion, contact Oata
word, Inc., 1404 1401h Place N.E., Belle
vue, WA 98007. 
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Directory Alphabetizer 

DOS Alphabetic Directory Is a machine 
language program that alphabettzes di
rectories. Directories are listed In four col· 
umns of 12 rows, allowing for 48 file 
names. 

Accord ing to Terra SO Software, the pro
gram works with any DOS and any drive 

number. DOS Alphabetic Directory costs 
$14.95 from Terra 80 Software, 4660 
Willens Ave., Woodland Hiiis, CA 91364. 
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Software 
Tutors in Chemistry 

Formulas & Equat ions Is a set of soft· 
ware for high school and college lresh
man general chemistry courses. The 
three-program set provides tutorial in
struct ion and problems In chemical reac· 
t lon equation balancing, stolchemlstry 
(mass relat ionship) calculations and in de
termining the validity and structure ol or· 
ganic compounds. 

The programs are on one cassette and 
require a 16K Model I Level II TRS-80. The 
package costs $25 lrom Custom Comp, 
P.O. Box 125, Branson, MO 65616. 
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Model I 
Source Text Editor 

Editor Is a full screen assembler source 
text editor for the TRS-80 Model I. Editor 
allows creation of new source files or edit· 
Ing of flies previously created by Rad io 
Shack's tape or disk EDTASM. 

No prices were released. Editor Is avail
able from Computer Applications Unlim
ited, P.O. Box 214, Dept. 14E, Rye, NY 
10580. 
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Pocket 
Computer Newsletter 

The Pocket Computer Newsletter re
ports on news and product reviews con· 
cemlng pocket computers such as the 
TRS-80 Pocket Computer. The newsletter 
Is published ten times annually. 

The ten-Issue subscription price is $20 
In the U.S., $24 in Canada, $30 elsewhere. 
A sample Issue costs S2. For more Infer· 
mation, contact the Pocket Computer 
Newsletter, P.O. Box 232, Seymour CT 
06483. 
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Pocket BASIC 
Programming Aid 

The Pocket BASIC Coding Form dis
plays the TAS-80 Pocket Computer's fixed 
memories side-by-side with space for 
listing their contents. It also has room for 
the programmer to label and list tlexlble 
memories. The reverse of the lorm is ruled 
for 30 horizontal program lines, each div
ided by 80 vertical columns for ldent\t ica· 
tlon of available spaces In the standard 
TRS-80 Pocket Computer Input memory. 

Pads are available from Arcsoft Pub
lishers, P.O. Box 132E, Woodsboro, MO 
21798. Fifty sheets cost $3.95. Pads of 100 
sheets are $4.95. 
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Pocket-BASIC Coding Form· 
for TRS-80 Pocket Computer-
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Arcsoll Pocket BASIC Coding Form 
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NEW PRODUCTS 

available for $5. The program and manual 
cost $650 from Agricultural Software Con
sultants, Inc., 1706 Santa Fe, Kingsville, 
TX 78363. 
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Catalog Disk Flies 

FLOPYCATIBAS Is a Model I program 
for building, maintaining and llstlng cata· 
log files of disk cotlections. The program 
is designed to run on TRSDOS 2.3 and 
reads lhe directory of any compatible 
disk. Also available Is a companion utility 
program, DISKNAME/BAS, wh ich allows 
changing the name or dale of TASDOS 
compatible disks. 

Acorn Software's Basketball FLOPYCATIBAS Is available on for
matted disk (or cassette, on special order) 
for$30. DISKNAME/BAS, when purchased 
with FLOPYCAT costs $10; otherwise It Is 
priced at $15. Both programs are available 
from Marvin W. Plunkett, Microcomputer 
Systems Consultant, 1641 Northwest Aul· 
tor Lane, Roseburg, OR 97470. 

One-on-One Basketball 

Basketball Is a one-on-one game pro· 
gram for the TR5-80 Model I Level II by 
John Allen. The program allows one or 
two players; the slngfe player option of
fers five levels of difficulty. 

The program costs $14.95 on cassette 
or $20.95 on disk from Acorn Software 
Products, Inc., 634 N. Carolina Ave S.E., 
Washington, DC 20003. 
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Catalog Lists 
Engineering Software 

A catalog from Mlcrocomp lists soft· 
ware for engineers and surveyors. Pro· 
grams are listed in such areas as hydrau
lics, hydrology, surveying, structural 
design, and business applications. 

The catalog is available free from 
Mlcrocomp, P.O. Box 965, Solana Beach, 
CA 92075. 
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Model I Interface Adaptor 

The Model 488-808 enables a TRS-80 
Model I wilh 16K RAM and Level II BASIC 
to be used as a GPIB-488 controller. A ma· 
ch ine level driver program provided with 
the Model 488-808 on tape or disk, Inter
acts with Level 11, Level Ill and Disk BASIC. 

The price is $225. For more information, 
contact Scientific Engineering Labora
tories, 11 Neil Or., Old Bethpage, NY 
11604. 

Reader Service .,.333 
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Utility Scans Disks 

Trackcess Is a utility for TRS-80 owners 
with 4BK disk systems. Trackcess reads 
and writes sectors, and will also read or 
write entire tracks, whether on standard 
TRSDOS disks, Irregularly designed disks, 
or protected disks. The utility scans and 
analyzes the disks, as wel l. 

Trackcess Is available for $24.95 from 
The Alternate Source, 1806 Ada SI., Lans
ing, Ml 48910. 
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Program Calculates 
Balanced Cattle Feed 

A ration balancing plan calculates 
least-cost rationing for beef caltle. The 
program, which Is written In machine Ian· 
guage, will Include up 10 100 feed Ingra· 
dients In calculation. 

The program operates on a 48K Model I 
TRS-80. A demons1ratlon tape for 16K is 
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Inventory Control, 
Accounts Receivable 

The Inventory Control System will han
dle up to 5000 items with full Integration to 
Taranto & Associates' Invoicing and Gen
eral Ledger Systems. Also from Taranto Is 
the Balance Forward Accounts Receiv· 
able System, capable of handling up to 
2000 customers and 1 t ,000 monthly trans
actions. The system keeps transactions 
separate and Includes a malllng and ship
ping label program. 

Both packages are for the TRS-80 
Model II and cost $399 each from Taranto 
& Assoc., P.O. Box 6216, 121 B Paul Or., 
San Rafael, CA 94903. 
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Fiiter 
Improves Music Quality 

The Music Sweetener Is a low-pass fil. 
ter designed to Improve the sound quality 
of fllterless commercial and homemade 
dlgltaHo-analog-converter music synthe
sizers. The Music Sweetener attenuates 
the high frequency sampling noise and 
reduces distortion. 

The fllter Is Inserted between the mu
sic peripheral and audio amplif ier. The 
package Includes Instructions and an 
ac adapter. The Music Sweetener costs 
$41.95 from Newtech Computer Systems, 
Inc. 230 Clinton St., Brooklyn, NY 11201 . 
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Business 
Software Runs on CP/M 

Business Software from Unlvalr oper· 
ates on CPIM systems for the Model II. 
Programs avallable Include Insurance 
Agency, Medical Management, Dental 
Management, Legal Time Accounting and 
Real Estate Multi-List. 

For further Information, contact Uril· 
valr, Inc., 10327 Lambert International Air· 
port, St. Louis, MO 63145. 
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80 EPROM Information 

A 14-page booklet called the 80 

Ellj)8ndC Board 

Expand-0-Board 

Newtech's Music Sweetener 

EPROMMER provides product descrlp· 
!Ions of the 2708, 2516, 2716 and 2732 
EPROM programmer for the TAS-80. The 
booklet also serves as a do-It-yourself 
guide for construction. 

The booklet comes with schematics, a 
parts llst, and software lletlngs from 
Graves Manufacture and Service, P.O. 
Box 306, Lake Bluff, IL 60044. 
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Screen Dump 
And Graphics Control 

CRT-Dump dumps the ent ire screen 
contents onto the programmer's cassette, 
disk, printer or high RAM. CRT·Art Is a 
graphics controller for developing screen 
art work. 

CRT-Dump Is available on cassette for 
$9.95 or disk for $14.95. CAT-Art Is avail· 
able on cassette for $14.95 or on disk for 
$19.95. Both are ava ilable from JWMB 
Programming Corp., 507 E. 21st St., Lum
berton, NC 28358. 
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Three-port Extender 

The Expand·O-Board Is a three-port ex
tender for the TRS-80 Model I, allowing the 
connection cl additional peripherals to 
the keyboard unit or expansion Interface. 

The Expand-0-Board coats $29.95 and 
Is available from Sterling Computer Prod· 
ucts, 36811 Lodge Dr., Sterling Heighls, 
Ml 48077. 
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Program Plays Cribbage 

Cribbage Master Is a cribbage game 

program featuring graphics display of the 
player's cards. The program pegs Its own 
points In play, and entries are made with a 
single keystroke. 

The program operates on a TRS-80 Lev· 
el II with 16K and costs $12.95. For more 
Information , contact Manhattan Soft· 
ware, P.O. Box 35, Pacific Palisades, CA 
90272. 
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BASIC Cross· 
Reference Utlllty 

Reference/Mod·ll Is a BASIC cross-ref· 
erence util ity for the TRS-BO Model II. The 
program allows display or printing of 
sorted cross-references to numbers or 
variables within a program and references 
to BASIC keywords. 

The program exists as part of the 
BASIC system In a separate area of 
memory. AeferenceJMod·ll ls available tor 
$50 from Racet Computes, 702 Palmdale, 
Orange, CA 92665. 
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High Capacity 
Mini Floppy Drive 

Apparat has teamed dua l sided BO track 
min i f loppy drives with mod ification 
patcnes to NEWDOS/BO, making each 
disk appear as a single volume, but with 
405K of storage. The drive plugs directly 
Into the expansion interface with no 
modificat ion, according tc Apparat. 

The flrsl drive, with case, power supply, 
Interface and documentation (Including 
NEWDOS/60 patches) is available for$639 
from Appa rat, Inc .. 4401 Tamarac Park· 
way, Denver, CO 80237. 

Reader Service .... 175 

80 Microcomputing, February 1981 • 67 



EDUCATION 

Let your fingers do the teaching. 

Programming for Education 

J. I. Weintraub, 690 Min. View Rd., El Cajon, CA 92021 

When I saw the little five year old respond to the TRS-80 as II It were the ulti
mate toy, I decided that educational programs for elementary school 

chlldren could be a fantastic success. My optimism disappeared when the child 
suddenly stopped responding. Gentle persuasion and not so subtle hints could 
not convince her to answer the simple questions on the screen. I realized that 111 
wanted f irst graders to use and enjoy my programs, those programs would have 
to meet the Interests and technical levels of the children. 

After that early disappointment, I turned to the professfonals. Teachers at 
the local school are enthusiastic; they work hard and accept change. But 
someone must have filled the media center with tear gas or hooked the 
new TRS-80 up to a Jive wire, because no one came near It! 

My role with both the teachers and the students changed from that of a 
doling father, offering his children an expensive toy, to that of the used car 
salesman, trying his beat techniques to sell the worst car on the 
lot. 

A Different Experience 

It's qu ite different writing programs for people you see every day In
stead of strangers who respond to ads In 80 Mlcrocomputlng. My as
signment was to produce programs that five year olds could not turn Into 
spaghetti because ol their Innocence, or that would be useless because 
teachers were afraid the computer would bite them. These chlldren and teachers were not 
unknown faces In distant locations; I coufd not sell them a program and disappear into a 
malling li st. If the program quit, they knew where to find me and demand that I make It work 
as I promised It would. 

As a resu lt of this front line exposure to writ ing educational programs, I developed skills 
and procedures that eventually proved successful-by wh ich, I mean that 
the shyness of the child and the reluctance of the staff were overcome. 
Simply stated, writing educat ional programs requires many skills In ad
dition to the art of programming a computer. 

The following checklist summarizes the specific areas that must be 
addressed to produce educalional programs that will be acceptable 
lor use In elementary schools. These points will be discussed In detail 
over the next three months. 
•The program should contain complete documentation. 
•Input traps must be provided to avo id sending the program 
off on the wrong track, or hanging It up Indef initely. 
•The program must be f\exible to allow for dlHer-
ences in student needs. 
•You must provide a method of cop· 
Ing with the child who does not 
respond to an input 
statement. 



Documentation 

D!d you ever load one of your own pro
grams that you had not seen for months, 
and discover you had forgotten exactly how 
It was supposed to work? If this has hap
pened to you as often as It has to me, you 
understand the need for explicit documen
tation. I use the word documentat ion to 
mean all the Inst ructions and background 
Information essent ia l to using the program. 
This doesn't Include technical Information 
regarding the programming or the equip· 
ment. 

You might offer a printed manual with the 
program, or you can Include the documen
tation within the program Itself. Printed 
manuals are usually more complete, but 
they can get flied away, mlsla!d or lost. 

The original user can get so famllar with a 
program that he does not miss the manual, 
but later users wlll have to figure It out for 
themselves. 

For that reason the Informat ion vital to 
the control of the program should always be 
part of the program Itsel f. 

Many programmers provide thorough 
documentation In REM statements. While 
this Is sufficient for the average program
mer, It ls of little help to the layman who Is 
not familiar with programming techniques. 
The non-.-ogrammer needs to see the Infor
mation and Instructions In order to act on 
them. The program should also allow users 
to skip any Information with which they are 
familiar. 

Since your average educator or student 
will know very Httle about the program It
self, your Instructions should be detailed 
and comprehensive. Try to make the screen 
dlaplay eaay to read. Full 64-character I Ines 
are dllltoult to read-they will be neater and 
easier to read If you keep your I Ines approx
imately half the screen width. Double-space 
when Ideas change, and use CLS (clear 
screen) frequently to display new concepts. 
Avoid printing near the top of the screen 
and try to center your materlal. 

Sadly, experience proves that Instruc
tions on the screen are dlfllcult to remem
ber, probably because so many people do 
not really read what they seal You shou!d 
provide a means tor the user to review In· 
st ructions II he or she so desires. 

Write clearly and simply. Too many \Imes 
I have read articles In computer Journals 
that claim to be addressed to the beginner. 
But If these are examples of slmple articles, 
I would have to place myself In the lowesl of 
reading groups. After the Introductory para-

graphs I usually cannot understand what Is 
being said. Read your material carefully, or 
have a novice 1ead It, to be sure that anyone 
can understand It . 

Input Error Trap& 

Surely you have answe1ed a question on 
the screen that goes someth ing like this: 
DO YOU NEED INSTRUCTION? You do, so 
you type YES, and the computer blithely Ig
nores your request and goes on as If you had 
answered NO. Later you find out that you 
should have answered Y Instead or YES. Or 
perhaps a prnmpt Is provided: DO YOU 
NEED INSTRUCTIONS? (YIN), and you acci
dent ally strike the wrong key. These are on
ly a few ol the problems you can run Into 
when the programmer neglects to provide 
Input error traps. 

When you are dealing with young chil
dren, Input error traps become even more 
Important Not only are children prone to 
make errors, but they should not be re· 
qu ired 10 worrt about the mechan ics of the 
keyboard or the techniques of the program
mer. Any time the user must make a choice 
you should provide an Input error trap . For 
example: 

10 PRINT " INSTRUCTIONS:" 
20 PRINT "TYPE \ FOR THIS." 
30 PRINT "TYPE 2 FOR THAT." 
40 PRINT "TYPE 3 FOR THE OTHER." 
!!O INPUT A 
&I ON A GOTO 100, 200, 300 
100 PAINT " HERE YOU ARE AT THISl " :ENO 
200 PRINT " HERE YOU ARE AT THATl" :ENO 
300 PRINT " HERE YOU ARE AT THE OTHEAI" 
400ENO 

Any Integer Input other than 1, 2 or 3 
bypasses line 60 and goes to line 100. A sim
ple trap et line 65 wou ld be: 

M PRINT '"NPE 1, 2, OR 3 PLEASEl ":GOTO 10 

A slm\lar trap should be used tor string (I.e., 
alphabetical) Inputs: 

10 INPUT " DO YOU WANT INSTRUCTION? (VJN)"";AS 
20 IF A.S ,. "Y" THEN 100 
30 IF AS m" N" THEN 200 
40 PRINT "'PLEASE ANSWER Y FOR YES OR N FOR 
NO." :GOTO 10 

Programs are often wrllten: 

10 INM " DO YOU WANT INSTRUCTIONS? (VIN\"';Al 

20 IF AS"' "Y" THEN 100 
30 GOTO 200 

"My optimism disappeared 
when the child suddenly 

stopped responding." 

This program assumes that If the answer Is 
not Y It must be no. Th is assumption saves 
memory space and is a little easier to pro
gram, but should the child type YES Instead 
of Y, he will and up with a no-no! 

I recommend using a prompt (YIN) with 
every question In the program in which 
there are options, The prompt should also 
be associated with the answer, If at all pos
sible. I can see no reason 10 substitute 1 for 
YES, !f the computer is capable of reading 
strings. 

Later I will deal extensively with the use 
of INKEY$ to facilitate certain kinds of In· 
put. While INKEY$ Is a powerful tool, It 
creates the posslbll lty of several other Input 
errors. Simply stated, IN KEYS avoids the 
use of the enter key. II accepts any Input 
and treats It as If It were part of the re
sponse. For examp le, If you made an error 
while typing the response and hit the left ar
row to backspace, the computer would treat 
the left arrow as 1r it were part of the re
sponse. It would add Its ASCII value to the 
ASCII values of the other letters or numer
als and, obviously, produce an unwanted In· 
put. To add Insult to ln/ury, It would not 
backspace I 

To avoid these problems, you must alert 
the computer by placlng a trap In the rou
tine. The ASCII code for the left arrow Is 8; 
the code tor the ENTER key ts 13. You trap 
these by entering Iha following statements: 

50 IF A$= CHR$18) THEN (&ee nolel 
SO IF A$= CHRS(13') THEN (aee noleJ 

Finally, you should let the user review his 
Input to decide If they are really what he In
tends. This la especially Important when: 

•Several Input statements are required 
before further execution ot the program. 
Many people do \heir thinking alter they see 
the Input on the screen, and then 11 Is too 
late unless you provide a means of reenter
ing the Information. 
•An erroneous Input at that point wil l re
sult In a computational error that may never 
be detected. 

The fol lowing example Is taken from an 
addition program In which the user le asked 
to enter the limits on the sizes of the ad
dends: 

10 INPUT "'MINIMUM SIZ.E OF FIRST AOOEND"; A1 
20 INPUT "MAXIMUM SIZE OF FIRST A00ENO";A2 
lO INPUT " MINIMUM 512.E OF SECONO ADOEND.'" ;e1 
40 INPUT "MAXIMUM SIZE OF SECOND AOOEND"': 82 
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"Did you ever load one of your 
own programs that you 
had not seen for months, and 
discover you had forgotten 
exactly how it was supposed to work?" 

50 INPUT " DO YOU WANT TO CHANGE AN YTHING 
(Y/N)" :A$ 
60 IF AS c " Y" THEN 10 (All Tour lnpuls wil l have lo be re
entered.) 
70 IF A$ = " N" THEN 100 (Contrnue e•ecullon.) 
80 PRINT "T'I PE Y FOR YES OR N FOR NO.":GOTO 50 

Provide Maximum Flexibilit y 

Programs can be written with such a nar· 
row field of application that their useful· 
ness Is severely limited . The result Is re
stricted applicability and/or a need lor sev
eral programs where one would do the job. 

In a school setting, providing a multl!ude 
of limited applications programs is a mone
tary Issue related to more than the pur· 
chase of programs. It actually relates to 
personnel salaries! 

When different students use the com put· 
er one after another, different programs will 
have to be loaded. This can be time con
suming, and the salary of the teacher load
ing the programs becomes a factor In the 
cost of computer operations. This can 
result 1n budget problems. The computer 
can be a wise investment because it re
quires a one-time expenditure that is soon 
amor1ized. Schoof personnel cannot be re
quired to mon itor a computer during any 
period that a student is using it. If such a 
condition were necessary, I would suggest 
getting rid of the computer and letting that 
teacher tutor the child. 

Programs should be flexible enough to 
minimize loading new programs when a dlf· 
ferent student comes to the computer. 
There are four ways to provide this flexibil i
ty. 

•Teacher Inputs, where the teacher de
fines the parameters of the program before 
the student uses It. 
•Levels, where the student or the teacher 
simply selects the subroutine within a given 
program that Is appropriate for the student. 
• Timing loops, where the teacher deter
mines lhe length of time the student will be 
given to respond. 
• Self-cycling program, where the lesson 
automatically resets itself for the next stu
dent, avoid ing the need tor someone to be 
present after each student finishes. 

Teacher Inputs 

There are 100 basic add!t\on equations 
from 0 + 0 to 9 + 9. There are three ways to 
limit the scope of the drill. For the advanced 
studen I, you wi I\ want a drill on all 100. Ask, 
DO YOU WANT ALL BASIC FACTS (YIN)? lf 
yes, provide randomly generated problems. 
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A second alternative Is to dr\11 on one 
family of equations, such as 9 + 0, 9 + 1, 9 
+ 2, etc. Ask, DO YOU WANT A SINGLE 
NUMBER FAMILY (YIN)? If yes, ask WHICH 
FAMILY (1-9)? This input wfll set one ad
dend to the le11el requested. The other ad
dend ls generated at random. 

In the third case, the teacher sets the 
highest and lowest limits of the possible 
sums. Ask, MAXIMUM SUM OF . .. ? and 
MINIMUM SUM OF . .. ? After your random 
number statements, you Insert two added 
statemenls, IF A + B >MAX THEN . . . and 
IF A + B < MIN THEN . . . , In each case 
returning to the random number genera
tors. 

If you provide a spelling program, It wil l, 
out of necessity, provide a limited number of 
words for the student to study. Once these 
words have been mastered, the program is 
of little use 10 the teacher or the student. 
Your program will be of much greater value 
if you include Instructions for changing the 
words. Be specific. Tell the user the state
ment numbers that contain the data. Ex-

''Educational programs 
must be written 
in a manner that 

avoids monitoring. '· 

plain how to retype the statement number; 
type the words (so many to a line), with com
mas between them. E~plain that all the old 
l ines musl be changed so that none of 
those words will be retained. Have the user 
check to be sure the program contains the 
same number of words it did before, and, 
finally, provide instructions telling how to 
save the program If the user decides he may 
wish to use It several times. 

Program Listing 1 illustrates a portion of 
an actual program in which first graders 
practice the order of the letters of the alpha
bet. The portion illustrated asks the child to 
respond with the letter that comes before 
the given letter. The teacher decides which 
letters the children will work on by respond
ing to the input requests within the pro
gram. 

Line 65 ensures that the Inputs are legal. 
Line 125 determines the ASCII code for the 
desired response. Line 130 determines the 
letter following the reQuired letter by adding 
1 to \he ASCII code and converting It back 

into a str ing value. lines 140 and 145 use a 
time limit and the INKEY$ function, both of 
which will be explained In detail In Part U of 
this article. 

Levels 

One alternative to teacher Inputs pro
vides levels in programs in which the mate
rial gets increasingly more difficult or com· 
pllcated. This lets brighter children move 
ahead faster, working at more difficult 
levels, wh lie I he slower learner works at the 
easier level until he has mastered it. One 
way of achieving this is to provide five levels 
of a drilf along with a review. For example: 

TYPE THE NUMeER OF THE LEVEL YOU DESIRE: 
1. SUMS OF 0 TO 5 
2. SUMS OF 5 TO 8 
3. SUMS OF B TO 10 
4. SUMS OF 10 TO 13 
5. SUMS OF 13 TO 18 
6. AANOOM BASIC FACTS 

There are five ways to Implement such a 
program: 

First, the teacher may select the level and 
all students at that level work with the pro
gram that day. 

Second, the program Itself can keep a 
record of the student's errors. The problems 
that are missed are displayed or printed al · 
ter the student finishes. The student copies 
them for later study and review. Based on 
this Information, the teacher places the stu
dent at the appropriate level at his next sit
ting. 

A third way records the student's pro
gress on a data tape. You can keep a record 
of each response, or only a statement of the 
student's current level. The tape Is reviewed 
at the end of the day, and a record Is kept of 
each student's placement. 

The fourth method evaluates the student 's 
performance and tells him which level to 
work on next. The student maintains his 
owr1 record card and refers to I! each time 
he comes to the computer. 

The fifth method uses a disk operating 
system to maintain records and to place the 
student at the appropriate level automatic
ally. 

My students are currently using a 200 lev
el math program I developed that covers 
math skllls from grades one to six. The child 
Is placed at the level maintained tor him by 
the computer. After the chl!d has identified 
himself, the computer serves up the appro
priate level. One child completed 28 levels 
at a single sitting! 
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"Sadly, experience proves 
that instructions on the screen 
are difficult to remember, 
probably because people 
do not really read what they see.'" 

Program Listing 1 

S 1 LISTING NO. 1 
11! CLEAA500 
15 CLS 
20 PRINT.LISTING l" 
25 PRINT STRING$(63,61) 
30 PRINT"EXAMPLE OF TEACHER INPUT •• " 
35 PRINT STRING$(63,61) 
40 PRINT"ENTER THE 8 LETTERS• 
45 PRINT 1 YOU WANT THE CHILDREN TO ENTER." 
50 PRINT"PRESS <ENTER> APTER EACH ONE." 
SS FOR A•l TO B 
60 PRINT A1"1"11INPUTH$(A) 
65 IrASC(H$(A))<66 OR ASC!HS!A))> 90 THEN 80 
711 NEXT A 
75 GOTO 85 
76 E•l2 
80 PRlNT'lLLEGAL INPUT.":GOTO 60 
as CLS 
90 INPUT"KOW MANY SECONDS FOR EACH RESPONSE (SUGGEST l0)"1T 
9S IF T<3 OR T>lS PRINT"KEEP IT BETWEEN 3 AND 15."iGOTO 90 
100 CLS 
105 PRINT"THIS PORTION IS FOR THE STUDENT,"1PRINT"PRESS ENTER.":IN 

PUT M 
110 IF B$•CKR$(13) THEN 165 
115 Tl•T•l251G•G+l1F$•tNKEY~ 
120 IF G>8 THEN 175 
125 M•ASC (H$ (G)) 
130 H$•CHR$(M+l) 
135 PRINT" ? "JM$ 
140 FOR X•l TO Tl 
145 AS•INKEYS: IP A$•""THEN NEXT X 
150 IF X>Tl PRINT"TIME'S UP!":GOTO 170 
155 PRINTfl "1AS1" "1H$ 
160 IF A$•H$(G) THEN 165 ELSE 170 
165 PRINT"CORRECT."1FOR X• l TO 1000: NEXT: GOTO 110 
iie PRlNTffTRY AGAINJ•1rOR X•l TO 1000: NEXT: G•G-l:GOTO 110 
li5 PRI~'T@7*64,.THAT 1 S ALL FOR TODAY!" 
100 PRINT"GOOD-BYE FOR NOW." 
l es p RI NT· GO BACK TO 'lOUR CLASS • " 
199 FOR X • l TO 29981 NEXT 'USE 9089 IN ACTUAL PRACTICE 
195 G•0: GOTO 11& 
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Another of my programs deals wi1h skills 
involved in using reference books sucti as 
the dictionary, encyclopedia, and card cata
log. It is set up in 36 levels . 

Timing Loops 

Studen1s cannot be re l led on to respond 
promptly. They often will no1 guess If they 
are not sure of the answer. Also, unless you 
provide the response, I DON'T KNOW THE 
ANSWER, what are tMy to do when they 
lust don't know? Sometimes they get con· 
fused and forget what to do next. By provid
ing a l ime 11m11 for their response and pro· 
grammlng the computer to react lo a non· re
sponse, most of these problems can be 
overcome. 

There are two variables to consider when 
using time llmlls; first , lhe variat ion be
tween the more able and the slower stu
dents, and, second, decreasing the re
sponse time es the students move from the 
learning level to the mastery 1eve1. 

The time limit ls programmed by using a 
variable in a loop. See Program Listing 1, 
lines 90, 11 5, 140, 145, and 150. Line 90 
allows user Input. Line 115 converts sec· 
ands to Increments for a do-loop as explain
ed on page 54 o! t he TAS·BO User's Manual 
for Level I. Line 140 sets the do- loop, using 
the variable T1 . Line 145 waits for a re
sponse T1 tlmes, and, If none is fonhcom· 
Ing , line 150 branches the program to an aJ. 
ternatlve. 

The alternative can be TRY AGAIN, as on 
line 170, or It can be a hln!. In a program 
where there Is text material for the student 
to read before he responds, you can return 
10 the text end ask the student to study It 
again . 

The timing loop can be used In a reading 
program to control the rate a1 which the 
words appear on the screen. 

10 DIMAS(1001(Mllc& It luge enough lo lnolucl& Iha number 
of word• In lh• 11ory.] 
2(] ONEAAOAGOTO 1 I C 
30 INPUT" HOW MANV WOADS PEA MIN"";M 
40 M g 400" 60/M 
60 A :1 
6ll AEAOA$(A) 
70 FOR J • 1TOM:NOO:PAINTAS(AI:"" " ; 
80 Aa A +1 
90 GOTO 80 
110 PAINT:PRINT:PRINT"ENO OF STORY." 
120 DATA NOW, IS, THE, TIME. FOA. ALL, GOOO, MEN, TO 
200 END 

Use ON ERROR GOTO In tine 20, to save 
you the efforl of counting the exact number 
of words ln the story . When that number Is 



reached, the ON ERROR routine diverts the 
program lo line 100. 

You may tlnd that line 40 does not pro
duce the exact rate you asked tor. lndlvld· 
ual computer units appear to operate at a 
slightly different rate. I suggest you enter 
100 words and use a stop watch to check 
the rate. Increase or decrease accordingly. 

Sell-Cycling: 

Educational programs must be written Jn 
a manner that avoids monitoring. Self·Cy· 
cling programs meet this requirement once 
the teacher variables have been entered. As 
each student completes his turn, the pro
gram automatically returns to the begin· 
ning of the student section of the program. 

The student program has to end with 
proper cues. If you say, "Good-bye, John. 
Time tor the next student. Press ENTER." 
John will press ENTER. The program will 
restart before the next student arrives. A 
more ettective approach Is to get John 
away from the computer while it Is In a long 
do-loop: 

000().BYE. JOHN 
TIME TO GO BACK TO YOUR ROOM 

I now introduced a long do-loop, like FOR 
X = 1 TO 9000:NEXT0 followed by a GOTO 
the beg inning of the student program. 

The student program shou ld begin with a 
greeting and an Instruct ion to press 
ENTER, thereby initiat ing the program. 

IOCLS 
20 PRINT @ 6 • 64. " HI THERE!"" 
30 PRINT ' 'PRESS <ENTER> WHEN YOU ARE READ'!'." 
40 GOTO (beQlnn rn11 of lesson) 

(Are you using the 'PRINT AT' technique II· 
lustraled in line 20? By using 64 as a factor, 
you select the line on which you want to 
print by setting the line number as the other 
lactor. Also If you want to indent a certain 
number of spaces you add that number to 
the product : 6 • 64 + 10.) 

The teacher also needs to know where 
lhe student program begins. I insert a line at 
the end of the user port ion that says, " The 
next Instruct ion Is for the student." 

A second point wh ich needs explanation 
when automatically recycling a program is 
the strategic placement of dimensioning 
statements. Page 4/4 ol the Level II manual 
covers this potential problem, but inade
quately. 

The DIM statement must be placed out· 
side the student program unless you use a 
CLEAR statement as well. However, the 

~ Re•rJer Service - sec page 2'2 

"One alternative to teacher input 
provides levels in programs 

in which the material gets 
increasingly more difficult 

or complicated." 
CLEAR statement will reset all variables to 
zero. II you have a record keeping system, 
CLEAR will reset the variable in it to zero 
before the next student starts. The alter· 
native to CLEAR is to Insert C = O:N = 0 at 
the appropriate spot In the program. 

sert a RESTORE statement somewhere be· 
tween the end of one student's turn and the 
beginning of the next. RESTORE simply al· 
lows the computer to reuse the same data. 
See page 3/10 of the Level II manual for 
details. 

If you use data statements, you must In· Next month: INKEY$ and audio.• 
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GENERAL 

Students work at a TRS-80 located In one of the Westwood grammar schools. 

A classroom computer project with a 13 year history. 
by P•m•I• Pelr•ko• 
BO St•ff 

omputer assisted learn ing was the 
object/Ye of educators from live 

Massachusetts towns 13 years ago, when 
they started their lnnoYallve program 
known as Project Local. 

" Laboratory Program lor Computer As· 
slsted Learning, " Project Local, Is some
what unique among educational lnstltu· 
lions. Certal nly, It was one of the first Int his 
country. 

In 1967, the towns of Westwood, Natick, 
Needham, Wellesley and Lexington In a 
joint effort, requested federal funding under 
(the now defunct) Title Ill of the Elementary 
and Secondary Education Act (ESEA) In 
order lo Investigate the use of computers In 
/earning, especially In the area of mathema
tics. 

"Project Local was designed," said Jim 
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Pender, a math teacher and one of the au
thors of t)le proposal, " to determine whether 
math could be taught more effecllvely with 
the aid ol 11. computer, especially In algebra." 

Dr. John Tobin, Chairman of the Board of 
Directors for Local since Its Inception said 
the project was lnltlally begun to study how 
computers might facilitate learning In 
mathematics; however, It was also started 
with the Idea that computers were an Ideal 
!earning tool to help Improve problem solv
ing among students. 

Telecomp Piiot 

Robert Haven, Director of Local from 
1967 until this year, said that the pro/ect 
grew out of a pilot in which Westwood and 
Lexington were Involved. These \wo had ob
tained a federal grant under T\tle IV o! 
ESEA. Tne lnltlal grant enabled them to 
lease teletypes which were hooked up to a 
computer ln Cambridge (Bolt, Beranek and 
Newman, Inc.) as part of a service called 

Te!ecomp. 
In Its llrs1 year of operation, Local leased 

the same time-sharing service (Telecomp). 
However, the second year, after a grant re
ceipt of $98,000 the five-school systems 
{l<nown as Sponsors of Project Local) ob
tained flYe minicomputers from Dlgllal 
Equipment Corp. (PDP-Bis) on a lease-pur
chase agreement. One mini was placed in 
each of the rive school systems. 

Over the tollow\ng three years the minis 
were paid off. The Initial $99,000 was not 
spenl exclusively on the live computers, 
said Haven. Half of the money went to
wards the purchase agreement and half 
went towards setting up the Prolact Local 
office and hiring a staff. 

The goal ol Its lirst three years, said 
Haven, was primarily to evaluate materials 
and techniques 1ha\ were used In the pre
ceding Westwood-Lexlngton prolect. 

After the ti rs\ three years, federal funding 
ended, out the pro\ect was considered sue-



Robert Haven has been Director of Pro/eel Local since 1967. He resigned this year after re
locating to Maine. 

cessful enough that enthused educators 
decided to support the program them
selves. Their objective, said Haven, "was to 
provide services to school systems who 
wanted to use computers to teach." 

In 1970, Local became a not-for-profit cor
poration and received its financial support 
(as It does to this day) entirely from school 
systems to which It provides services. 

Concurrently, the five orig inal sponsor
ing towns decided to open up membership 
In Project Local to other school systems. 

In the next few years (1970-74) the num
ber of sponsoring members grew to a total 
of ten towns. According to Haven, most of 
these additional members had their own 
hardware and others began lime-sharing by 
hooking up teletypes, either their own or 
leased equipment, to the two PDP-aEs that 
Local had acqu ired. 

However, In 1974 it became obvious that 
computers could not be malntal ned without 
a resident hardware expert. (Sponsoring 
members, as a part of their contract with 
Local, are entitled to hardware mainte
nance service.) 

Pamela Elsworth, Educatlonal Computer 
Consultant and lnservlce Instructor for Pro
ject Local said, " Every time one broke 
down, we (Bob Haven and myself) were run
ning to one of the schools-not to repair 
them-but to decide which vendor to call." 

Project Local opened up a Central Com
puting Facility In 1974, making t ime-sharing 
available to all Its members. Of the ten 
members at that time, roughly half utilized 
the time-sharing option for which the two 
PDP-8Es were used. Eventually a third PDP-
8E was acquired. (These three Digitals were 
later sold. Currently one ls serving the West
wood School System where It Is Interlaced 
to eight teletypes In a math lab.) 

microcomputer, a PET. Six r'nonths later 
t!'ley bought a TRS-80. "The PET," said 
Haven, "was the first free-standing comput· 
er Local had. II was strictly f6r the use of 
Local and was placed in the demonstration 
center, to show schools what could be done 
with them." 

In 1979, school systems (both members 
of Local and neighboring towns) began lo 
acquire microcomputers , ~aid Haven . 
Schools financed these micro~ In a number 
of ways-their own budgets, Tille IVB 
(Media Funds), Title VI (Vocat ional Funds) 
and Parent-Teacher Associations. 

Sponsoring schools continue to contract 
with Project Local for inservlce training, 
maintenance and supplies. 

When a school system becomes a spon
sor of Local 11 takes on part of the financial 
responsibility of runn ing it. Annual dues are 
determined by a formula. The Board of Di
rectors, which is composed of Superinten
dents and/or Assistant Superintendents 
from sponsoring schools, arrives al an ex
pense budget for the coming year. Each 
sponsor decides what they will need for 
that year, ranging from Instruction to sup· 
plies. The final budget is a lotal of what a!I 
sponsoring schools wll\ need. 

Each member school is allocated a cer· 
tain portion of the total accord ing to its si2e 
and the extent of \Is computer program. 

Last year, Local started an associate 
member program, called Lamp. Based on 
the premise that a successful instruct ional 
comput ing program requires expertise and 
investment (wh ich is of ten too costly for an 
individual school to afford), tor a flat annual 
tee ot S750, associate members can have a 
number of services ava ilable to expose their 
students to computer assisted learning. 

The main differences between sponsor· 
ing and associate members ls that first, and 
most important . sponsors are represented 
on the Board and thus, direct Project Local. 
Secondly, sponsors receive all lnservice 
training free, whereas associates pay a re
duced fee. Thirdly, sponsors are entitled to 
receive services at the r schools, whereas as
sociates must go to the Local office for ser· 
vices. 

The services that Project Local offers to 
both sponsors and associate members are 
qul1e extensive: 

Its First Micro Jim Pender Is one of the original authors of the proposal for Project Local. He is a math 

In 1977, Project Local acquired its Ii rs I teacher at Wes /wood H. S. 
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•A toll·free telephone consultation to 
members between a and 5, weekdays, to an· 
swer any question or resolve any problem 
concerning Instructional comput ing. 
•Cooperative microcomputer purchasing 
program. Once a year, atl Local members 
have an opportunity to participate ln a joint 
effort to acquire microcomputer equipment 
and supplies at low prices. Lists of esll· 
mated equ ipment needs are compiled and 
bid on. Winning bids are published In a 
catalog which Is distributed to all member 
districts. 
•A microcomputer demonstration center, 
located in Westwood High School has a var· 
lety of hardware (including TRS-BOs, an Ap· 
pie, a PET, a Compucotor, a KIM, a Digital 
OECwrlter ti, and a Teletypewriter) for 
teachers to experiment on. The demonstra
tion center also has a library of over 2,000 
educational software programs and litera
ture. Educators from Local schools can 
visit by appointment during the week. 
•Instructional software Information ser· 
vices which include a software directory 
and an Instructional software exchange 

Often. comp/alms are heatd of the lack of 
resources speci'flcal/y dedicated to educa• 
tlonaf computing. Below, Me a few organi
zations and publlcatlons that we came 
across that are directfy concerned with 
computers In the classroom. 

CEAC-Computer Education Resource 
Coalltlon, represents several organizations 
In the Boston area that provide services and 
Information to teachers Interested In using 
computers In the classroom. 

CERC 
c/o TEAC 
8 Eliol Street 
Cambridge, MA 02138 

BCS-Boston Computer Society, has a 
number of member users groups that meet 
regularly, with featured speakers on a vari
ety of subjeots. 

BCS 
17 Chestnut Street 
Boston, MA 02107 

TERC-Technlcal Education Research 
Center, established a Computer Resource 
Center to provide Information and training 
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"Haven said that here was so e resistance 
among teachers. because 'once you mtegrate 
computers into a math or science course you 

are talking about a change in teaching habit . .. · · · 

which helps teachers make contact with 
colleagues in other districts to trade, buy or 
sell software. 
•A cooperat ive evaluation of computer 
oriented Instructional materials. Each of 
Local 's member districts may designate up 
to three teachers, preferably In different 
subjects and levels, to act as evaluators ol 
programs, textbooks and resource mater
ials. Reviews of materials are consolidated 
and published by Local several times per 
year In a periodical called Courseware 
Review. 
•Local also offers Instruction for teachers 
whether they are novices or have some 

for educational uses of microcomputers at 
the pre-college level. The center has a varl· 
ety of different microcomputers and a 
sampllng of educational appllcattons (both 
software and llterature) for educators to try. 

TERC 
8 Eliot Street 
Cambridge, MA 02138 

School Mfcroware-A Directory of Micro
computer Software . Complied by Robert 
Haven, past Director of ProJect Local, It has 
over500 listings of programs and packages 
for use In the classroom. The cost Is $20 
which Includes three updates during the 
year. 

P.O. Box 246 
Dresden, Maine 04342 
(Also available through Project Lo.cal) 

Queue- A catalog of Educational Micro
computer Software provides descriptions 
of several hundred programs for the PET, 
Apple and TR~. Listings are grouped by 
computer, subj8()t matter and grade level. 
The cost Is $8.95. 

Queue 
5 Chapel Hlll Drive 
Fairfield, CT .06432 

experience In computing. Elsworth con
ducts classes twice a year during winter 
and spring semester. Courses In Microcom
puter Orientation, Introduction to Program
ming in BASIC, Introduction to the Use of 
the Computer In the Elementary Classroom, 
Intermediate Topics In BASIC Program
ming and Selecting Microcomputer Hard
ware and Software fo.r I nstructlon are on the 
curriculum. 
•The Project Local Newsletter Local Link, 
Is published five times a year with lnforma· 
lion on computer education at Local head
quarters, in Local schools and elsewhere in 
the U.S. 

Project Local 
200 Nahatan Street 
Westwood, MA 02090 

BO a/so found several publishers in the 
educational field that might Interest you. 

Classroom Computer News Is a newsprint 
hall-tabloid In Its first year. It ls dlrected'lo 
teachers and administrators using or 
thinking of using microcomputers in the 
cla.ssroom. It contains software reviews, 
applications and news stories. 

Editor: Lloyd R. Prentice 
Intentional Educations 
BO Brighton Avenue 
Allston, MA 02134 

T. H. E. Journal-Technological Horizons 
In Educalion Is a slick magazine pub
lished six llml!s a year. Though not specif
ically dedicated 10 microcomputers, 
T.H.E. Journal carries a more eclectic mix 
of articles on the Impact of technology In 
education and on society. 

Publisher: Edward W. Warnshuls 
Edltor-in-chiel: Or. Sylvia Charp 
lnlorma\lon Synergy, Inc. 
7 Spruce Street 
Acton, MA 01720 



The Innovators 

Project Local Is only one of the revolu
tionary programs across the country experi
menting with computer-assisted learning. 

The Huntington Pro)ect, for example, 
also began In 1967 and was lnltially funded 
by the National Science Foundation (NSF). 
The objective was to help 26 Long Island 
school systems get started In Instructional 
computing . 

The Minnesota Educational Comput ing 
Consortium (MECC) was formed In 1973 as 
a Joint project of all public education agen
cies In the state. The consortium promotes 
and supports educallonal computing proj
ects throughout Minnesota. 

All of these diverse programs share one 
common objecllve: to inll late and per
petuate computer li teracy. In this objective, 
Project Local has been quite successful. 

First of all , according to Haven, with the 
ready availabil ity of microcomputers has 
come an inf lux of computer programs In 
schools. " However, whether this Is trans
lated Into greater computer literacy de
pends on what the schools do In the way of 
famlllarlzing teachers with computer-as
sisted learn ing," said Haven. 

Computers Help Leamtng 

How do teachers react to computer-as
sisted learning? Most Important of all
have computers helped students learn 
more effect ively? 

Haven said that there was some resis
tance among teachers, because "once you 
integrate computers Into a math or science 
course you are talking about a change In 
teach ing habits. There was some ret icence 
as far as teachers using computers as a 
teaching tool. However, there is no question 
that there are enough teachers that are in
terested; th is Is obvious because all of the 
hardware in the demo center is being used." 

Haven also said that the use of comput
ers definitely does have an affect on stu
dent thought processes. "It helps them to 
take a more systematic approach to prob
lems," said Haven. "One thing that has 
been shown over and over in studies is that, 
first of all, learning wilh the aid of a comput
er Is more efficient, that is, more is learned 
In a shorter period of time. And secondly, It 
Improves a student's attitude towards the 
subject area that the student Is Involved In." 

Pender thinks that the way a computer 
helps a student learn Is perhaps the most 
Important aspect of the whole project. 
Pender said, "II makes a student logical, 
systematic, organized, lnslghtful and crea
tive, which normally can't be taught, (for ex
ample) in a math course. Computers also 
teach problem solvlng, analysis, and organ
ization. In fact Its better than a course in 
logic. There is no way a teacher can teach 

all of these aspects; they often get bogged 
down just trying to teach the basics." 

What is In the future for Project Local? 
There is a fear among the staff and the 
board that over a decade of work may go 
down the drain. Tobin said because of the 
recently passed Proposit ion 21/z In Massa
chusetts, many towns can no longer afford 
to be members of Project Local. Currently, 
there are four sponsoring members, and 
there is a possibility, said Tobin, that all 
four may drop out by the end of next year. 

Loca l has appealed for funds lrom the state 
and l rom private institutions, such as the 
Ford Foundation and the Natlonal Science 
Foundation. They are sympathetic, said 
Tobin, but have yet to respond with the 
much needed money that Local needs to 
stay al ive. 

The future Is cloudy, said Tobin. '' It's 
a question now of whether we will just 
maintain with a minimum of staff and 
equ ipment or whether we can continue to 
move forward." • 
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GENERAL 

Two views of the experiment at Rosemount. 

Classroom Computing: 
Genesis of a Program 

Dr. Lee A. Droegemuelfer 
School District 196 
1445 Diamond Path 
Rosemount, MN 55068 

Are computers in elementary and sec· 
ondary schools just another fad that 

will disappear as other educational gim
micks have In the past? Is computing only 
for mathematics teachers and their special 
students? These are questions that school 
personnel have had to face since the advent 
ol the microcomputer in the classroom and 
a number of successful tlm&-sharlng pro
grams in schools across the country. 

Because of the widespread social impact 
of microprocessor technology the profes· 
sional staff and the Board of Educat ion ln 
the Rosemount, MN school system have en
dorsed the use of computers In school. The 
position of the Rosemount district regard· 
Ing computer Instruction follows: 

•Computer education Is basic educa· 
lion, meant for all students. 

•All teachers must be Involved for maxi· 
mum success. 

•Computer materials and software 
must be easy to understand, and 
based on sound learning principles. 

• Equipment must be easy to use, cost 
effective and not more complex than 
the task requires. 

•Equipment must be expandable for 
future needs. 

•Instruction should be Interesting and 
exciting to ensure continued Interest. 

The success of the Rosemount program 
Is based on heavy use of the computer as an 
Instructional tool. The program requires 
teachers in the district lo learn how to 
operate a computer and to understand the 

Contlnm>d top. 80 
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Norman Bell 
4548 Keweenaw Drive 
Okemos, Ml 48864 

The computer revolution has gone to 
school . Never before has so much com· 

puling power been available at such low 
costs. ConsequenUy, many more teachers 
have access to computers, far more than 
even In the wildest of predictions ten years 
ago. The problem, then, Is not how to get 
computers Into the schools, but what to do 
with them once they become available. 

Computer use In the classroom seems to 
develop In one of two ways. One situation 
may be described as follows: some teach
ers have gained access to computers, el· 
!her through tlm&-sharing or a school's ac
quisition of microcomputers. The teachers 
are Interested In learning how to use com
puters and shortly find themselves sur· 
rounded by a group of very able students, 
sharing like Interests. The group solldlfles 
by becoming a computer club or some other 
such organization which offers a high de
gree of freedom. The teachers are now act· 
Ing as sponsors. Howe~er, as time progres
ses, the group, because of their ability to 
specialize, become more and more sophis
ticated and fewer In number. Eventually the 
membership's growth rate becomes almost 
stagnant. 

The second situation includes a very 
small number of teachers who for one rea· 
son or another have been assigned the task 
of famlllarlzlng students with computers. 
These teachers are readily Identifiable, 
since for the most part they are "running 
scared," as they have had all too little ex· 
perlence with computers and practically no 
background In the area. They just happened 

to be assigned by administrators. In th is 
second situation, there ere not usually 
many students Involved since the teachers 
themselves want to figure the system out 
before trying to Introduce It to the students. 

Both of these situations have a high de
gree of similarity. First, the groups start 
small and orten stay small. Second, the ma· 
Jority of teachers and students in the school 
are lef1 Ignorant or become " turned ofl" to 
I earning about computers due to the lack of 
interest of the "experts" In teaching them. 
Otten times, teachers also lack a plan and 
materials to Instruct others about comput
ers. 

Consequently, any strategy for lntroduc· 
Ing computers in the classroom must take 
Into account these all too typical situat ions. 

The Rosemount Program 

Several years ago, In Rosemount, Minne
sota, these two situations were quite evl· 
dent. 

Though the concept of computer literacy 
was almost unheard of at that time, indi· 
vlduals at Rosemount Identified It as the 
target and a plan was conceived. . 

The Boeing Computer Services had de
veloped and was sell ing twenty half hour 
video tapes designed to provide computer 
literacy In management. These were fast 
moving, attractive presentations. But 
because Boelng·s supplementary materials 
were Inadequate for secondary schools, 
sets of teacher and student materials were 
developed. The materials Include overhead 
transparencies for the teacher, student 
worksheets and a teacher manual to ex
plain how lhe materials were to be used In 
the classroom. The design of the materials, 
made the teacher the key element in the en
tire process. 

Research on the program's effectiveness 



" The computer revolution 
has gone to school. " 
though it indicated some shortcomings, 
proved that the students and teachers did 
learn how to use computers. As a result of 
the program, Rosemount quadrupled Its 
use of a local time-sharing service. 

Alter one year of program operation, a 
major change In the computing world took 
place-low-cost microcomputers were In
troduced. Because of the Increased avall
ablllty of these computers al ever lower 
costs, Rosemount adapted Its computer Ill· 
eracy program lo focus mainly on the micro 
and its most common language, BASIC. 

Instructional materials were developed 
for this task, and again the philosophy was 
to keep the teacher central to the presenta
t Ion. However, one shift was made. Rose
mount Initiated the program at the elemen
tary level among third, fourth and fifth grad
ers. Again materials Including overheads, 
student worksheets, and teacher guides 
were developed and made available to a 
group of volunteer teachers. Because of the 
nature of the materials and the complete
ness of the teacher guide, little lnservice 
training appeared to be needed. 

Half-hour Lessons 

The lessons took about one-half to three. 
quarters of an hour to present, and then the 
same amount of lime was allotted to stu
dents to take quizzes and experiment. 

The first five lessons taught comput ing 
concepts using a four-function, ten-key cal
culator as "computer." Ten lessons then 
followed with direct focus on the Radio 
Shack TRS-80. These ten lessons cover the 
many concepts of the BASIC lan
guage-arithmetic, looping, graphics, sub
routines and numeric arrays. 

The program again received a favorable 
review. Student altitudes were measured. 
Tests showed that students gained not only 
a respect for computing, but also viewed 
themselves as able individuals, since they 
were capable of using such powerful equ ip· 
ment. 

Later, both Rosemount and other loca· 
lions used these same materials with learn
ers ranging from lower elementary through 
post-doctoral. It appeared that when Indi
viduals have Just about equal Ignorance of a 
subject, the materials used to teach them 
may be similar, regardless of age. 

In the lessons developed, five compo
nents were consistently maintained. First, 
in each lesson an overview, provided the 
learner with a general oulllne of lhe lesson . 
Following the overview was a set of objec
tives which provided the learner with a l\st 
of concepts and skills lo be acquired. The 
third element of each tesson was a set of 
structured notes, designed to help the stu
dent focus on the material as It was pre
sented by the teacher. The fourth compo· 
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nent was an Instructional quiz. Quiz results 
were immediately fed back. 

The f ifth and final component was a 
hands-on activity at the TRS-80. Included in 
these activit ies were running previously re
corded programs, entering and running pre· 
vlously written programs, writing, entering, 
running, and debugging programs s!udents 
had designed. 

All these lessons have been thorough ly 
tested and revised, where necessary, and 
are now published by Radio Shack. The pro
grams are entitled, Part I, Introduction lo 
BASIC, Part II, BASIC Programming, and 
Part 1/1, Advanced BASIC Programming. 

Whether by design or chance, It appears 
that the teaching material provided enough 
assistance to leachers who had little or no 
computer knowledge so that they were able 
to Instruct students as they themselves 
learned. So through thls first phase of the 
Rosemount project, the situation of the 
small group of knowledgeable Individuals 
becoming smaller had been reversed, and 
many students and teachers were gain ing 
computer literacy. 

With the problem of literacy at least par
t ially solved, the next phase of the project 
was devoted Io expand Ing the knowledge of 
teachers and students. The initial leaching 
model was used as the basis for additional 
sets of lessons on the BASIC language. 
These addit ional sets Included advanced 
BASIC statements and commands, and an 
introduction to !he disk operating system. 

Current Phase 

Mindful of Its success, the current phase 
ot the Rosemount project Is focused on ap
plicat ions of computers to various su b
jects. For example, a series of lessons is be
ing developed to instruct students in the 
use of computers In a business settl ng. The 
students are taught to use commercially 
available business programs. Similar les
sons are being developed to teach general 
ledger, accounts payable, accounts receiv· 
able, payroll, Inventory, and mail lists. This 
phase of the Rosemount project will pre
pare students for jobs with small compa· 
nles wh ich are managed with mlcrocomput· 
ers. 

In this entire set of programs, a key Ingre
dient, and perhaps the most important fac
tor of all, Is that teachers have remained at 
the center of the entire process. They are 
able to learn, sometimes just anead of the 
students, but always soon enough to beef· 
fective. 

Consequently, the large numbers of 
teachers and Increasingly larger numbers 
of students will be able to make ellec\ive 
use of the microcomputers of today and the 
more powerful systems that will be avaiable 
tomorrow.• 

Color Computer 41( $ 310 

Model Ill 161< $859 

a.a uu•u 
D&IU D C. .... 1:1•• 
n • cao 

Pocket Computer S 199 

Modelll64K 
SJJ75 

These are Just a rew of our many 
tine otters - computers, periph
erals, modems, printers, disc 
drives and an unusual selection 
ol package values. Coll TOLL 
FREE today and check us out tor 
price and warranty . 

Pure Radio Shack equipment warran leed 
ar any Aad10 Shack store or deater" Fae 
tory wa11antees on Apple and Aran equip 
men t Other equipment carries manu!ac 
turer s warranty or Computer Plus 180 
llay extended warranty Comoined war · 
rantees carry Computer Plus 180 day war 
1anty or ongmat manulac1ure1 s warranty 

DE.ALER INQUIRIES ARE INVITED 

Prl e<1s subjec t ro change without notice 

TRS-80 ts a regrsrered Jrooe mo rk or ranOy Corp. 

call TOLL FREE 
, ·800·343·8124 

com 
wore to r yow 
hee co•alog 

Depl. D 
245A Great Road 
Lll11eton. MA 01460 

(617) 486-3193 

80 Microcomputmg, Februar y 1981 • 79 



" 11e fJOptJ/afity an(J eflltlenay of microcomputer 
networks flas eneouragetJ the dis triGt to 
inV Sri at tHt n -W learning possibility." 
Impact that computers will have on the 
learn ing process. 

Mechanical AJds 

The track record of educators using 
mechanical aids to teaching has not been 
outstanding. The most used aid Is probably 
the paper and pencil followed by the chalk 
board. Overhead projectors, filmstrips, 16 
mm projectors, and video tape players fall 
somewhat behind in their use. Using record 
players in school , followed their use in the 
home by about five years. So It will be with 
computers. Most students, for example, 
had access lo hand-held calculators long 
before they were endorsed by educators. 

The Rosemount district has been aggres
sively committed to using technology to im· 
prove education since 1976. The need toed
ucate over 1200 high school students In 
1976 focused our attention on teacher-di· 
rected group Instruction. We needed a 
structure to assure the student efficient use 
of his turn on the lime-sharing terminal. 

The Inexpensive microcomputer seemed 
the best solutlon to our computer llme-shar· 
ing problem. 

The first c lassroom Instruction program 
used were the Boeing Computer tapes, 
"Making It Count." The teacher Introduced 
the material; structured work sheets were 
used and self-correcting quizzes were ad
ministered. This resulted In students !earn
ing the material, time-sharing usage went 
from less than 5000 minutes per month 10 
over 50,000 minutes, and Interest Increased. 

Prior to Introducing computer Instruction 
In the elementary school, the staff needed 
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to Identify the educational applications of 
the microcomputer. Under the direction of 
Dr. Norman Bell, a professor at Michigan 
State Universi ty, educational applicat ions 
for the microcomputer were divided Into 
three areas: It could be used as the object of 
Instruction, the medium of Instruction, or 
the manager of Instruction. 

In the elementary schools the computer 
was to be the object of instruction. Staff 
and students would focus on how to oper· 
ate a computer, how the computer works 
and the Impact computers have on society. 
In order to teach a computer's operation, 
students needed to understand the concept 
of Input, control, processing, memory and 
output. 

Ten-key Calculator 

One of the best tools used to teach these 
concepts was the four-function ten-key cal· 
culator with memory. Five lessons were de· 
veloped by Norm Bell for this purpose. The 
transition from the calculator to the 4K 
Level I TRs-80 was a natural one. Ten les
sons were developed to be used ln grades 
3-5. (After two years of test ing, this material 
was made available through Radio Shack 
Stores as the "Computer Education Series 
Part I, BASIC Programming.") 

Similar programs are being used In the 
middle school. Rad io Shacks Computer Ed
ucation Serles has now expanded to three 
parts and the computer as the obJect of In
struction Is being taught at all levels of the 
Rosemount school district. Once students 
and staff learned about the computer as the 
object of Instruction, the stage was set for 
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using the computer as the medium of In· 
struct lon. At Iha high school level, com· 
puter laboratory courses grew, science slm
ulat!ons were Investigated, word process
ing and business appl icat ion programs 
were developed and computerized Instru
menta l music Instruction were used. At the 
middle school, one group of teachers have 
de11eloped simulations tor teaching math, 
English, and geography. 

One of our more exciting experiments In· 
11olves the use of Radio Shack's K~ mathe
mallcs program. In two district schools us
ing a network system, elementary teachers 
report students making sign ificant gains 
using the program for drill. The automatic 
placement and recordkeeplng systems are 
excellent. Five of the eight rema ining 
schools have requested network systems 
for K-8 Mathematics. 

Video Expansion 

The potential ol the microcomputer as a 
teaching aid Is further enhanced when 
video tape and video disks are Interlaced to 
It. To explore these possibilities, Rose· 
mount had prototypes developed Interfac
ing the TRS-80 with the Betamax Video 
Tape Recorder and the Pioneer Video Disk 
system. Instructional materials and teach· 
Ing methodolog ies are now being de· 
veloped. 

The popularity and efl lclency of micro· 
computer networ1<s has encouraged the dis· 
trtct to Investigate this new learning possi
bility. The need for printed copies of pro
grams written by students Inspired the de
velopment of a prototype network that 
allows disk storage and prln11ng lrom 
remote micros. This will be especially 
usefu l for teaching word process ing reduc
ing our need for disks, tapes and printers. 

Another network being developed will 
allow remote micros, to access one or more 
video disk units. Students encountering 
problems In computer deUvered Instruction 
will be able to receive help or assistance In 
video formal . 

Using microcomputers successfully In 
the Rosemount school district was a result 
of the direction and planning that preceded 
our experimentation. Teachers were In· 
valved In development and test ing, and the 
teacher remains central to the lnstrucllonal 
process. Equipment was never purchased 
that was more complex than the task re
quired. Administrative and consultant sup
port was avatlable for teachers when dlfll · 
culty was encountered. 

Microcomputers have provided new skills 
to be learned by students and staff; they 
have Increased learn Ing In pre-existing pro· 
grams, and have created a new excilement 
in our schools.• 
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These Next 4 Pages 
are for TRS-80* 
Owners ONLY! 

The next 4 pages contain over 100 programs for your TAS-80. Whatever your interests, we have a software 
program for you. We list sections on Home/Personal, Business, Games, the Arts, Home Education, Utilities, 
Special Business, Flight Simulations, Electronics, Comp-U-Novels, and Popular Games. These programs can 
be purchased through your local Instant Software dealer, or you can call us directly using our toll free 
number. We ship our orders the same day we receive them. Browse through these 4 pages, we're sure you'll 
enjoy your selections. Remember: WE GUARANTEE ITI 

UTILITIES 
TRs.80 UTILITY I-Give your program that 
professlonal look. RENUM: Renumber any 
Level II program 10 make room for modlflca· 
Uon or to clean up the llstlng. DUPLIK: With 
this program you can duplicate any BASIC, 
assembly/machine language program. ver· 
lfy the data and record the program 10 t81)e. 
You can ewn record Level I programs on a 
l evel II keyboard . (T1) Order No. Oll81R 
$8.95. 

TRs.tO UTILITY II-Change lhe drudgery of 
editing your programs Into a qu ick, """Y 
job. 11 Includes: • CFETCH: You'll be able 
to merge cono&eutively numberad BASIC 
programs fnto one program. II will also 
search through any Level II program rape 
and display lhe file names for all programs. 
• CWRITE; Combine subroutines Iha! work 
In different memory locations Into one pr~ 
gram. It works with BASJC and/or machlno
language programs and wifl give you a gen. 
eral checksum to verlf'y thal your program 
hasn't dropped any bits. CTI) Order No. 
007eR SUS. 

THE COMMUNICATOR-Th is package lets 
you lransmlf data over the telephone lines. 
The full ORIGINATE/ANSWER capablllty al· 
lows your TR&aO 10 be controtfed lrom a 
remote-based terminal , or allows 1wo 
TRS.SOs lo " talk" to each other. You can 
transmit data or prOQrams from home base 
10 a remote terminal. There will be a 
simultaneous display of Information on 
bolh video monitors. Requires a modem 
and RS.232 Interlace for each terminal. (T1) 
Order No. 01 :ZSR $9.95. 

TERMINAL·IO-Communlcate wi th the 
rest ot lhe world ! These programs give you 
con1rol or the AS-232 port of your Elcpen-
slon Interface. You can connect one or 

more serial terminals to your TRS-aO and II 
wllf accept Input from the RS-232 Interface 
Just as If It were entered from the keyboard. 
Your TRSaO can also be transformed Into a 
dumb terminal, for use In a llm.,.stuulng 
situallon to talk with "big" computers via a 
modem. The LPRINTIUIST commands will 
lransfer a program to a nice!vlng compuler. 
Supports upperllowercase. Love! II & Ill 
conlrol characters. and all funcllons such 
as CHA$. The baud rate I• software con
trolled ro, your conve11lence. Requires an 
RS-232 Interface. (T1} Older No. Ot30R 
S2U5. 

DISK SCOPE-Nead 10 cneck out the COJI. 

tents ol a dlslt? Then ch&ek out 1haae three 
programs. • FILELOC: It you know the 
name or the program or data file, FILELOC 
will show you which tracks and seclora 
conlaln thet Ille, as well as how much mern. 
ory tile ftle lakes when loaded Into RAM. 
You can then print the lnlormallon. search 
for a new Ille or exit to BASIC. • COISK: 
This utility and test program allow• you to 
view any track and sector on your disks In 
ASCII. Hex and screen POK Es. It disregards 
all protection codes. • PASSWORD: This 
machine-language program no1 only gives 
you a password for lndl Yldua./ files. but lor 
wtlole disks as well. CT2l Ord" No. 0139A 
&111.15. 

DISK EDITOR-Tnls machlne·language 
program give you total a.cceSIJ tO ANY byte 
ol Information In ANY s&etor fn ANY track 
of your disk! You can axamlno. alter. add 
and delele Information with HM. You can 
even search for a speci fic string (up to 8 
characters long). If you need hardcopy, use 
the LINEPAINT command to send a copy or 
the video dlsplay lo your printer. 11 can be 
used with TRSOOS, NEWOOS and Mier~ 
DOS. Both the 35 and <40 tra<;k versions are 
Included. (T2) Order No. 01IOAD $3111..95. 

'TRS-80 Is a trademark of Tandy Corpo1at1on. 

BPA (BASIC PROO RAMMING ASSISTANl} 
-BPA d0<!3 three lhlngs for you: (ti It will 
llsl the variables u:sed In a 8ASfC program. 
Optionally, II will tlst the line numbers 
where each variable 81)pears; the variabl.,. 
type symDol (string, fnteger. single or dou· 
ble precision); whetner II Is dimensioned 
and where It Is changed. (2) It will produce a 
cross-referenced list of line numbers lor 
GOTO's, GOSUB's and IF . . . THEN Slat.,. 
men ts. (:l) It wlll llat the line numbflra where 
a SAlectod BASIC function word (e.g. , IN· 
PUT, PRINl} Is used. (Tl) Order No. o:203R 
$14..95. 

T\.01$ • DLDIS-These two utilities are 
Ideal for those wllo wish 10 declphe< and/or 
modify machlnfH:Ode pr~rams. TLDIS 
(Tape-based Labeling DISassembler) and 
DLDIS (Disk-based Labellng DISassamblat) 
ate thr-pass, labet·asslgnlng dlaeseem· 
biers that assign labels (where appropriate) 
to lhe roullnes In a mactli,....language pro
gram. Their output Is almost Identical lo 
Jhat ol a hand-assembled source code. 
TLDIS can sand lhe dlsa51embly lo cas· 
Mite tape, DLDIS can sand It to disk; both 
sand It to the video monitor. E.actl version 
can be reusembled using Tandy' s 
EDTASM or Apparat's disk exienston of 
EDTASM, respoctlvely. You can also send 
ell.her disassembly lo a printer (RIS patallel 
port). Because of the labels. ll Is a ~lmple 
matter to change any object COde pr011t1m 
by dlaaasembllng It ar>d making changn 10 
lhe resulting source code, wllhout loslng 
track of the Jump/load addresses. LabelS 
start at "AAOO" and Increment up, In even 

numbelod lleps ~02, AAO., etc.). The odd 
numbers (AA01, AA03, elc.) are left Jor your 
(opllonal) use In the reassembly. TLDIS (Tl) 
Order No. 0230R $105. DLDIS (T2) Order 
No. 0231RD t1U6. 

THE DISASSEMBl..£A-Thls Is a slngl.,. 
paas, hex-notation 1hat sana.. Its output 
either to tape or lo a llneprlnter(R/S parallel 
port). The tape output Is directly compatible 
with Tandy's EDT ASM, so you can dlsas· 
Mmble an object code tape andoulpu1 It lo 
11pe, then use EOTASM to add, delete, 
change and r&a.s.semble your new version. 
It dltplays the dlsplscern&nl and al»o/u/e 
sddreu of any relal lve jumps made by the 
disassembled program. ft also displays and 
ASCII ChlilactBl'S used In an LO or CP op
code. It Is re1oca1able and you can jump to 
memory locations and lransfer control b&
tween Disassembler and other utility pro
grams. (Tl) Order No. 0239A S9.95. 

There are over 300 Instant 
Software dealers through· 
out the U.S.A. and the world. 

Go see your local Instant 
Software dealer before 
Christmas. He has a wide 
selection ot Instant Solt· 
ware. 

CODE-Minimum System Required 
(T1) = TRS-SO Model I Level II, 16K RAM 
(T2) = TAS-80 Model I Level It, 16K RAM with Expansion Interface 

16 + K RAM and one disk drive 
(T3) = TAS-60 Model II, 32K RAM 

SEE YOUR Just Call Toll-Free We Guarantee It! 
LOCAL - -
INSTANT I ·--·--

SOFTWARE 1-800-258-5473 DEALER OR 

Instant Sottvvare· 
PETERBOROUGH, N.H. 03458 
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' 
~\\~\~nt Soft"'•.~ 

,,. Guarantee ~ 
OUR PROCRAMS A RF 1.UARANTFF.0 
TO 81' QUALITY PRODUCTS. IF OT 
t' OMPL ~nLV SATISFl l' O YOU MAY 
Rl.T URt' TllF PRO(';RAM WITlllN 60 
DAYS. A C'RfOIT OR REflM.EM E T 
WILL BF WLLLINl. L Y CilVF.N FOR 

~ At'Y R~ .\SON . 

~~U\tfUU\~IJWMl..U~ 



THE ARTS 
COMPU-CAROLS-We are proud 10 pre
sent a selecllon of Chr stmas carols, 
played by your TRSM. Just place an AM 
rll<lio ne•t to your keyboard and you'll be 
am82ed at the quality of tnis computer.gen
era1ed music. You'll hear AWAY IN A MAN
GER, NOEL SILENT NIGHT, 0 ume 
TOWN OF BETHLEHEM and eight moie of 
you• favor1te carols. (T1) Order No. 0008R 
S9.95. 

DOODLES ANO DISPLAYS II- II Includes: 
•DOODLE PAO: Draw plc!ures and save 
them on caasetle rapes. • SYMMETRICS: 
An electronic kaleidoscope !hat's con· 
stanlly changing. •DRAWING: U~e DOO
DLE PAD. but tor the serious artist Over 40 
user commands. •RANDOM PATIERN 
DISPLAY: The computer does lhe drawing, 
but I hose with llchy lingers cn n make alter· 
allons. • MATHCURVES: Bring !hose ge
omelry lessons lo Ille. Si• different geomel· 
rlcal cunies on the screen ol your TRS-80. 
e RUGPATIERNS: Designs rug pallems 
with a choice of user or computer conl rol. 
(TI) Order No. 0042R $7.95. 

MUSIC MASTER- Inc ludes IMse tour 
audio lreats: •MICRO-ORGAN: This pro
gram changes your compu ler In to a musl· 
cal lnarrument. wllh a range of lour octaves 
wllh mree voices! You can ptay sharp• and 
lla1s 10 lmilare the sounds of an organ, 
harpsichord or piano. • KALEIOOPY: Now 
you can have ~ compulertzed " play'" 
piano." Generate a symmat1lcaJ 11raphlcs 
paUern and then see ll !ranslormed Imo 
mus ic. •COMPOSER: Experiment with 
compurer.genera!ed music. You can selec1 
the length of the piece, ils sca le, and its 
tempo. • KEYMANIA: Test your memory 
and your musical ear. One to tour players 
lry to repeat 1he melody that the compu18r 
creatl!5. (T1) Order No. OOIMR S9.9S. 

ELECTRONICS 
HAM PACKAQE I-This versatile package 
lets you solve many of lhe problems com
monly encountered In eleclronlcs design, 
Including: •BASIC ELECTRONICS WITH 
VOLTAGE OtVIOER: Solve problems Involv
ing Ohm's Law, voltage dividers and RC 
lime cons1ants; •DIPOLE AND YAGI AN
TENNAS: Design antennas easily, wllhou! 
ledlous calcu/a11ons. (Tl) Order No. 0007R 
$7.9S. 

ELECTRONICS I- This package wlll not 
only calculate component values for you. II 
will also draw a schematic diagram. lnclud· 
ed are: • TUNED CIRCUITS ANO COIL 
WINDING: Design tuned clrc11 l1s without re
storing lo cumbersome tables and calcula· 
lions; & 555 TIM ER CIRCUITS: Design 
as!able or monostable II ming circuits using 
th is popular IC; • LM·381 PREAMP DE· 
SIGN: Design IC preamps wllh this low· 
noise IC audio amp. (T1) Order No. 0008R 
S7.95. 

OSL MANAGER-E'<er looked al you1 log 
book end wondered II you sen1 a OSL card 
to the operator you worked last week? 
Maybe you sent a OSL but can't remem· 
bered gelling one In rel urn. The OSL MAN· 
AGER wlll help you set up a computerized 
log book thal gives you Instant access lo 
your record~ . Make cornple1e log entries 
which Include: Date, Time. Call sign, Name, 
Band, both lhe sent and received Signal Re
ports, !he Mode, whether a CSL card was 
sent or received and any remarks you want 
to add. The OSL MANAGER program heB 
bullHn ed ting features lhal let you keep 
your log t>ook up to date. {T2) Order No. 
0151 RO Sl9.95. 

HOME EDUCATION 
MONEY MADNESS-You can experience 
lhe Raw Power of High Finance with two 
Big Money empires. •MILLIONAIRES: Can 
you manipulate$ \000 Into a million dollars 
in fifteen years? It all depends on your 
strategy as you buy and sell properties. 
negotlmte bani! loans. collect ren1als and 
accept sealed bids . •TIMBER BARON: An 
ln-Oeplh e•perience al the tfmber business, 
lrom the lime you cut the 1rees unlll your 
milled lumber reaches lhe market . These 
transaclfons are aftected by those lough, 
unexpected eventualllles lhal can upset 
the most careful plans. (T1) 01der No. 
0158R S9.95. 

TEACHER'S AIDE-Now you can have lhe 
benefits ol Computer Aided lnslrucllon 
(CAI) In your own home. Creele a quesllon 
and answer lesson (up 10 8000 characre1s). 
save the lesson on disk, rhen creole an en · 
t ire sequence o! lessons. Pert eet for 
parents. IR3Chers and students who need 
!he unl!mfted pa11ence and und1vfded auen
llon only a compu le1 can provide. (T2) Order 
No. 1>21•RD »t.95. 

QRADE BOOK-Teachers, now you can 
use rhe speed and accuracy at 1he compul· 
er to help calculate student grades. Just 
type In the g1ades !or !es1s, quizzes, home
work, classworll or special prolects to cal. 
cu/a1e and display Individual grade aver· 
ages. You can also oblain a cumulative 
grade tor a specilic marking period- or a 
whole year! (Tl) Onl&1 No. 005011 S&.l!i. 

TEACHER-This pmgram enables you to 
create your own tests, quizzes and axer· 
clses for the educat ion ot your children. 
You can even provide '"graphic"' reward tor 
your children and provide hlr>t5 tor problem 
solving. (T1) Order No. 008511 $9.95. 

llfE-Creale " living'" organ isms In which 
cells a.re cons1antly active. Thoy are born. 
they mult iply, they die. This compurerized 
varslon ot LIFE Is based on lhe well known 
game pepularlzed by Manin Gardner. You 
can creato one·celi organfsms. lhen ob· 
setve their growth patlerns. The l ibrary at 
commands give you unllml1ed versallll!y In 
the contrnl of the cell pall ams you have&<· 
r;;nged. (T11 Ordt< No. 0078R $8.95. 

ARCHIMEDES' APPRENTICE- Th is two
parl psckage wlll leach you lhe lormutas 
used to find the volume of any solid object 
lncludfng paralelloplpeds (cubes and rec· 
!angu lar solids). prisms. pyramids, 
cylinders, cones and spheres. ll wilt show 
you on.·screen diagrams ol these llgures, 
and p1e~en1 you with the formulas you'll 
Med to compute their volumes. (T1) Order 
No. 0092R SS.95. 

TYPINO TEACHER-This complete seven· 
par! package takes you trom inltlal familiar· 
lutlon with the keys, through typing words 
and phrases, lo complele maslery al Iha 
keyboard. Your computer can even become 
a bottomless page for lyplng practice. (T11 
Order No. 0089R $9.95. 

VIDEO SPEED READtNQ TRAINER-Most 
people's reading speed is liiniled simply 
oocause lhey read individual letlers or 
words. Now you can Increase your reading 
speed and comprehension by read ing 
whole words and phra9'!s. Tins package 
will !rain you1 mind 10 quickly recognize 
numbers. words, lerters and phrases. Start 
at any speed level at whoch you a1e com tor· 
table and the compu!er will au10111atlcally 
advance you as your reading speed and 
comprehension Increases. (T1} Older No. 
01 OOR S9.9S. 

WORDWATCH - lourdiHerent programs 10 
entertain and educa1e. •WORD AACE
race lo the l inish line of dslining words cor· 
reolly; •HICE N SPELL- llnd lhe mis· 
spelled word. I hen correct ii; •SPELLING 
TUTOR- a spelling lesson, but beware. tne 
spelling may become unusual. There you 
have II, Wordplay>< lour ~ WOROWATCH. 
(T1) Order No. 011 IR $7.95. 

MIND WARP - Th s ga me Includes: 
•MIND lWIST: a Maslermlnd-lype game 
wi lh a twist. Tl)' lo guess the computer's 
secret digit sequence. •MINO BENDER: A 
mulll·level game where you must discover 
the compuler's secret code. lt"s no mystery, 
lhe MIND WARP package is lor pulZle 
lovers everywhere. (Tl) Order No. 0118R 
$9.95. 

INVESTOR'S PARADISE- Here are two 
programs to test your skill In the stock 
market •STOCK TREK: a sleek markel 
slmulat1on In which you and up to five other 
Investors buy and sell s1ocks. • SPECULA· 
TION: a step beyond a mere slmutatlon. you 
enter tlnancial data on up 10 25 real compa
nies and atart play ing Iha mar1<et. This 
package leis you experience the thntls and 
triumphs of the stock market w thout rls · 
Ing a dime I (T1) Order No. 0125R $11.95. 

IQ TEST-10 TEST wllt adml ,sler and 
score an inlelllgence 1es1 In Jus t 30 min· 
utes. There are !hr"" equivalent tests. each 
conslsll ng ol J questions that sun-ey your 
general knowledge and problem solving 
IU>i lltles. (T1) Order Ho. 0157R $9.9S. 

SPECIAL BUSINESS 
BOWLINQ LEAQUE SECRETARY-This 
package Is simple lo operate and provides 
a dynamic reference 10 au the names of In· 
dlvldual bowlers, their ream numbers, 
scores, team names. tea11ue data and all 
necessary stallstlcs. TM sys1em Is highly 
adaptable, with 17 dlfleren! scoring opllons 
lhat allow you to cuslom tailor the program 
lo suit your league's specia l needs. And, ii 
you even have any problems, simply type 
HELP and the program will give you an ex
planation ol what lnfarmallon Is needed
complele with a sample entry. The system 
puts at your Ongenlps all lndl<lduat weekly 
scotes, team cumulative scoies, bowler 
cumulatlve scores and mdlvodual leaders n 
Iha following categories: high single, high 
series, high average and high poln1s. (T2) 
Order No. 0095RD $49.9S. 

·TRS-00 Is a tradema•k at Tandy Co1poratlon . 

SEE YOUR LOCAL 
INSTANT SOFTWARE DEALER OR 

Just Call Toll-Free 
1-800-258-5473 

BEQINNER'S RUSSIAN - In ord.er to under· 
s1and a lorelgn cu!lure, you must know Its 
language. The thr,,., programs In lhls pack· 
age will give you on-screen displays of lhe 
chara.cters al the Cyrl111c alphabel, de1a11e<1 
lns lructlons of their proper pronunciation 
and e'.lterclses Iha.! wlll naive yo\J recogni:z· 
Ing and speaking simple Russla.n words.An 
e•cellent package ro1 sludents. business· 
men, scientists or anyone who le Interested 
In learn Ing the Ru sslan I anguage. (T 1) Order 
No. 013flR S9.95. 

EVERYDAY RUSSIAN - will acquaint you 
with tha WOids for various foods, pla.cea to 
eat, •Ions and Iha names ol slore•-exacl· 
ly whill a traveller neeOs to know. Each or 
the three parts at lhe padage nol onty 
teaches you Iha words bu! quizzes you on 
them as wall. You can even preclice typing 
In Russian. Discover lhe Russian language 
today! (T1) Order Ho. 0137R $9.95. 

NO MATTER WHAT 
YOUR NEEDS ARE, 
INSTANT SOFTWARE 
HAS A PROGRAM 
FOR YOU. 

WRITE FOR 
OUR NEW 
INSTANT 
SOFTWARE 
CATALOG 

BOWLING LEAGUE STATISTICS SYSTEM 
- Keeps a compulerlzed list ol reaguedata. 
learn data and da1a far each bowler. E•· 
tr&mely liex.lble, it has a total o! 16 dlUarenl 
op1lons 10 let you modlty the program lo 
suit your league's rules. II Is easy to use 
and has a built-In "HELP" leAl ure 10 aid 
you. (T1} Order No. 0058R S24.9S. 

HOME/PERSONAL 

HOUSEHOLD ACCOUNTANT-Save with 
th >Se two programs: • BUDGET & EX· 
Pt;NSE ANALYSIS: II has nine sections for 
Income and expens0s and an option !or 
quarlerly/yearly reviews. •LIFE INSUR
ANCE COST COMPARISON: Compare the 
total costs of various Insurance pollcle.'1. 
Contras! lerm with whole Ille. It will store 
and display up 10 sl• prospecllve policies. 
(T1) Older No. 0088 $7.95. 

PERSONAL BILL PAYINQ- You can keep o 
compU1erlzed list at ALL your bllls (up to 22 
accounls), oach listed wl!h Its name. num
ber, due date and amounl owed. Individual 
accounts can be displayed with a month· 
by-monlh breakdown of payments (Includ
ing check numbers! snd currnnl accounts 
can be separated from Inactive ones. II 
allows you to save the data lo lape tor 
!ulure use. (T1) Order No. 010JR S7.95 

Instant Software· 
PETERBOROUGH. N.H. 03458 
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-TRS-80* Software· 
From Function to 

• 
Fantasy 

POPU LAA GAMES 
BEGINNER'S llACKGAMMONIKENO
Wny sit alone when you can play those 
fasc inating gamss: •BACKGAMMON: 
Play a11atnst me computer In a game that's 
sure lo !harpen your skllle: •KENO: EnJoy 
this popular las Vegas gambling game
guess the right number& and win blgl (T1) 
Orclef No. 0004R 17.95. 

CHESSMATE-80-Thls ver9ll l fle cness op
ponent gives you a choice ol ten levels of 
play, from the " blitz" level (the computer 
has 3 seconds lo move) to the lnfln l ly level 
(where lhe computer will con& lder every 
possible move-which could take years). 
This machln&-lsnguage program la B con· 
servatlve player and follows all IM rules of 
lnternetlonal play. CHESSMATE.SO can 
teach you how to move &nd allow you 10 set 
up the boerd and pley and games or special 
problems. CHESSMATE-80 battled Sargon 
II lo a dtaw al lwo minutes a move and bs&I 
MlcrochBSS 1.5 In six moves. (T11 Ordel No. 
0057R S19.t5. 

YOUR CRIBBAGE AND CHECKERS PART· 
NER-CRl88AGE 19 a two-person game 
that you are sure lo enjoy. This Is NOT a 
tutorial-I! • a game wortny ad'lersar)'. 
CHECKERS; An old lavorire which lotlows 
International rules. lncludlno mult iple 
jumps. (Tl) Onl•r No. ooe8R S9..95. 

CARDS-A one-player package to le! you 
play, with your computer, lhese lamous 
games: •DRAW AND STUD POKER: The-se 
programs will keep your game sharp: •NO
TRUMP BRIDGE: Develop your siraregy and 
(hopefully) Increase your skill . (T1) Ordef 
No. 0063R t7 .85. 

FLIGHT 
SIMULATIONS 

RAMROM PATROLJTIE FIGHTER/KLINGON 
CAPTURE-•RAMROM PATROL: Oeslroy 
the RamRom ships before they capture 
you. •TIE FIGHTER; Wipe ou l lhe enemy 
Tie flghrers and be¢0me a hero ol the Re. 
bellion. •KLINGON CAPTURE: You musl 
capture Jhe Klingon ship lnlacl. (Tl) Order 
No. 002llR S7.95. 

FLIGHT PATH-Th s three-part package In· 
eludes: •MOUNTAIN PILOT: Become a dsr
lno bush pilot and fly supplies to a remote 
mining camp. You must cross mountain 
ranges and struggle with headwinds, lrlcky 
navigation and rapidly dlminlah lng fuel. 
•O'HARE: A conlrol lower simulation for 
you would-be Air Tral flce Controll91S. You 
are responsi ble for !he lives of hundreds of 
passan11ars as you guide alrcralt lhrough 
your con I rel sector. •PRECISION AP· 
PROACH RADAR; Combines lhe skills of 
ptlot and Air Traffic Controller, a.a your com
mar.ds guide an aircraft In Its approach lo 
tne lleld and a safe land Ing. (T1) Ordef No. 
0171 R 18.H. 

BALL TURRET QUNNER-lmaglne you •· 
ae ll 11 lhe control console of a srrareglc 
IMarweapon, deep In Iha spaoe lanes. Your 
hfndslghl detecror lnfonma you ol a Gnal 
!lghler coming In for an at1eck so you 
swivel you laser lurret unlll you can sea the 
1arge1 . Watch the Range Indicator and your 
Targeting Compuler's readoul closoly, b 
cauBe you'll only have a 1,.acllon of a 88C· 
and to carch him In your slgh!s. Wiii you 
transform Iha Gnat Into a ball of loniz gas 
or will you see lhat blinding flash that 
m ans The Big Demotion? BALL TURRET 
GUNNER. with you choice of multiple lev· 
els of dlfflculty, optic I sound eflecls and 
""'cellenl graphics. Is more than a game. 
It 's an event 10 be savored (Tl) Order No. 
0051R $9.95. 

JET FIQHTER PILOT-In this brilllanlly 
realistic armufaf!on, you become the pilot 
of a twin turbo-jet flgnrer. Begin your mis· 
sion from either the deck of a carrie r or from 
en airfield . During llignt, you'll need lo con. 
slan!ly monitor your di spiny and make lhe 
nee ssory adjuslmenls lo 1ne lhro tlle, 
!Taps, and air spellers; you must decide 
when lo retracl !and ing gear and release 
your drop lan!<s l There Is an on-board Nav l· 
gationa l Compu ter. a Glldeslopellocallzer 
and o Weapons Control Compuler Earn 
your wings wllh JET FIGHTER PILOT. (T11 
Or def No. 01 !>SR $I 4.95. 

SPACE TREK ll - Pro1ec1 !he quadrant l rom 
the Invading Klingon warships. The Eiirer· 
pr1se Is equipped with phasers. photon tor
pedoes. impulse power and warp drl•a. (Tt) 
Order No. 0002R $7.95. 

"TRS-80 Is n uademark ot Tandy Corporal loo. 

SEE YOUR LOCAL 
INSTANT SOFTWARE DEALER OR 

Just Call Toll-Free 
1-800-258-5473 

PETERBOROUGH, N.H. 03458 
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AIA FLIQHT SIMULATION- Take off end 
land your alrcrall without making a crarer. 
This "lnslrumenls only " simulation srans 
you wllh a lull tank ot luel, which give& you 
a maximum range ol aboul 50 miles. You'll 
gel constant UJ)dates of air speed, com
pass heading and sllllude. Afll!f you've ac· 
quired a few hours ol lllghr lime. you can try 
llylng a course against a map or doing aero
barlc maneuvers. Tl1) Order No. 0017R. 
18.95. 

SPACE TREK IV- ·•STELLAA WARS: En
gage and des1roy Tie lighters In your al lack 
on lhe Oealh Siar. For one player. •POPU· 
LATION SIMULATION: A lwo-playar game 
where you control lhe economy ol two 
neighboring planers. You must d&elde: 
Guns or Buller? (Tt) Order No. 003o&A S7.&S. 

llASIC AND INTERMEDIATE WNAR LAND· 
EA-Bring your lander In under man I 
conlrol. Th& basic •erslon la for beg nners; 
the lnlermedlate version Is more dllllcul!, 
with a choice o1 tandlng areas and rugged 
lerraln. (T1) Ord11 No. 0001 R $7.ts. 

COSMIC PATAOl -We pul you In com 
mand of a small lnlerslellar parrot crol l. 
You mu~I defend Terran spae<! and prey on 
th e auelon 1relghlars lhat rry vi tal war 
supplies-Dul bewar ol llwiir I-Fighter es
corts. They're well armed. e• tremely fast 
and I hey NEVER miss! With lls rea l-lime ac
llon, Impress ve sound option nd superb 
graphic•. i nls macnlne-lan11uage program 
Is trie beal of the genre. (T11 Dtder No. 
0223R S 14..95. 

Airmail Pilot - Return lo lhe Hrly days 
al aviation. You must lly the mall from Col· 
umtJus 10 Chicago. Your Jenny, a cloth
covmed blplano. must lake you through un
prod!ctable w inds, hal l and elec rri cal 
storms. Your mission Is lo gel !ha mall 
lhrough In the shortest poss ble lime. There 
Is an on-boa rd clock 10 lime you II gh! , lrom 
takeoff to 1oucl1down ... a!Sumlng you are 
acle lo 1;omplete ii. (T1) Order No. 0106A 
S9.9S. 

NIGHT FLIGHT-Your mission la 10 lly over 
lhe North Allanllc and make a nlghlllme 
photolrecon fllghl above !he enemy l leel . 
NIGHT FLIGHT le!s you lake-cit. liy and 
land a propellar-drlven atrcrall . You can 
practice approaches and landlngs wlrn an 
on-screen display of lhe landing lreld lnlor· 
ma1lon-it will prac1lcally reach you 10 fly 
(T1) Ord4ir No. 01 t7R S&.95. 

COMP-U-NOVE LS 
WHO-OUN-IT? Crimina l elemen ts have 
commll!ed five daslardly crimes. As the 
lnves!igallng detect ive. you musl so lve 
tnem. 

You can compele aga inst eilhar Detec
llva Nybbles. a compute rited sleurh, or up 
to fou r other human delectr,es. 
•DEDUCTION: Guess tne order ol four 
symbols out ol sl• or seven d Ile rent on&s. 
ro make !hlngs even more compl lcaled, 
you cen lel the compular repea l &ymbo l> 
and have a range of 2~01 posslbillt ;as. 
(T1) Drd•r No. OOHR $7.95. 

SANTA PARAVIA AND FIUMACCIO 
Become Iha ruler of a medieval c1 1y.s1a1e 
as you strugg le to crea te a ki ngdom. Up 10 
six playm s ca.n compete lo sea who wU1 
become the King or Oueen llrst . (T 1) Order 
No. 00-43A S7 .95. 

There are over 300 
Instant Software 
dealers throughout 
the U.S.A and the 
wortd. 

We ship lhe same day we 
receive your order. 

CODE-Minimum System Required 
(Tl)= TRS-80 Model I Level 11, 16K RAM 
(T2) = TRS-80 Model 1 Level 11, 16K RAM wilh Expansion Interface 

16 + K AAM and one disk drive 
(T3) = TRS-80 Model I I, 32K RAM 

WRITE FOR 
OUR NEW 
INSTANT 
SOFTWARE 
CATALOG 

- A trademark of Tandy C:orpora1 ion 

We Guarantee It! 
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HOME/PERSONAL 
THE WORDSLINGER- An economic al 
word processing program tha l was d&
slgned for the Individual user or small 
business fea1urlng: automa1lc lormattlng: 
le•t e•.llllng; and tape storage. Once you've 
used lhe WORDSLINGEA, you won '! want 
lo go back to your typew11ler. (T11 Order No. 
0 I 2tlA 128.95. 

MIMIC- Test your memol')I and reflexes 
wll h fi'1e versions ol this popular game. You 
must match the sequence and location o l 
symbols displayed on your monitor wllhin 
the lime llmll . lnsuucllons on how 10 pro
duce accompanying sound efrecls. (T1) Or
der No. OOllllR S7 .95 

CLIMATE COMP- This 1wo-program pack· 
a~ Includes: WEATHER FORECASTER, 
wh ich gives you a &hon range wealher lor&
c&sl based on the Information lh81 you en· 
ter and WEA THEA PLOT, which wlll display 
cllmalolOQICSI date lor any major city In !he 
Uni ted Stales. (T1) Ord•r No . 
0102R·t $19.95. 

BODY BUDDY-Includes lheso lh<oo pr<> 
grams: e ADULT CALORIC REQUIRE· 
MENTS: Wiii dolermine your BasaJ Mela· 
belle Rate and suggest strateg lo.s to 
achieve your Ideal weigh!! • FLEX l·DIET: 
Croate.s an "lnflni le" numbet of dlel menus, 
on a day-to-<iay basi s. Chooao your calor ic 
Intake. from 600 10 2400 calorlM per day. 
Tile •ANATOMY OUIZ program teaches a 
mini- lesson on lhe various organs of lhe 
human Dody, gt.inQ loeallon. size and func
tion(•~ (Tl) Onie< No. 0109R SS..95. 

ENERGY CONSUMPTION- This progrsm 
will rBCOrd and analyze your ullllly bills tor 
up to fi ve years, when you supply the fo l· 
lowing lntormallon. Gas/WatorlElec1ncll y 
u•ed and their respectl "8 cos1s. It will cal· 
cu late s • monlhly usage a•erages and unit 
CQsls. Data can bec.ompared tor any mon th 
or mullHnonth periods. {T1) Order No. 
0132R S9.95. 

BUSINESS 
SALES ANALYSIS- II your business ls 
sales. you're loced wilh some unique prob
lems. This psci<age Is d ivided Into several 
modules lo help solve those problems: The 
SALES ANALYSIS module IS designed lo 
pro• lde guidelines lor determining sales 
performance, to analyze this pcrf0<monce 
and show you where it can be Improved. 
The DATA STORAGE mocule allows you Jo 
s1ore data In an au1oma1ed processing led· 
~r. The MANAGEMENT ANALYSIS mod
ule can lake oil tho sales 1ecords for your 
group and show you who your bes! eales· 
person9 eue. who needs more training and 
give you a sales forecast. Finally, rhe MAR· 
KET ANALYSIS module can show you 
where detennln«I sales elforis can pro
duce l he most success. (Tl) Order No. 
0131 R S2A.9S. 

ORACLE4!0-wlll provide you w1!h busl· 
nea• ana lysr• and forecasllng c apabllltles 
provrously available only on large compuler 
and tlm<Hharlng systems. A lle• lbfe, pro
fessional time S8fles a1rnlysis and lotecast · 
Ing pockege for use In produc l planning, 
business planning, sales lorecasllng and 
more. Financial managers and economists 
can analyze economic climates and in· 
vestlgate buslnoss cycles. ORACLE-80 Is 
designed 10 be used and understood by the 
lyplcal businessperson. All lnpul and out· 
put Is wrl!len in plain English anti I lle 
packaQe documenlalfon carefully explains 
all lhe lunclions ol lt'le program. ORA· 
CLE-80 puts the future In your hands. (T2) 
Order No. 0140R srs.oo. 

BUSINESS PACKAGE IV-Tlils business 
package contains 1wo programs: •BUSI
NESS CYCLE ANALYSIS: This program can 
plol the expansion and conllacllon cycles 
of any aspec1 o I you r blJ siness. • FIN AN· 
CIAL ANALYSIS: Now you can gel the Ilg· 
ures tor any type of annully, sinking lund, or 
morigage and compul e the yield and value 
lor bonds. The package Includes a blank 
dala tape. {Tl) 0 .0.r No. 0019R $9.95. 

FINANCIAL ASSISTANT - Compute 1ho 
tlgu res lor a wide variety or business needs, 
Including: e DEPRECIATION: FIQure de
prec la lkm on equipment five difleron t 
ways. e LOAN AMOATIZA TION: Enter a 
few essenlial laclors and gel a complete 
breakdown ol all costs and schedules of 
paymen1 for any loan. • FINANCIER: Per
forms thirteen common llnanclal colcu la· 
lions. • 1 'lo FORECASTING: Usa 11 10 lore. 
cast sales. expenses, or any 01her hls!orl· 
cal dala series. (T21 Order No. OOT2R $7.95. 

Cl+ECK MANAGEMENT SYSTEM-Use 
lhls program lor wr illng checks and main· 
talnlng <eeords. You can make enl rles, edlU 
correct entries and print oul the checks. U 
will also search and display records by 
number, code, dale, descript ion or amount. 
A Code and Search roull ne allows you lo 
prlnl a repori ol all checks written for spe
clflc e><ponses. You can prim your lellor· 
head and account number at the top ol 
each report . Sys!em 1equlremen!s: (T2) wllh 
a compallblo tractor- feed printer. 0147RD 
139.95. 

ACCOUNTS RECEIVABLE/ACCOUNTS 
PAYABLE- These Model I programs will 
handle tile drudgel')I lnvolllll<I In ARIAP en
tries. Tt>ey will also provide Invo ices, state
ments. repor1s and more. Each program Is 
capaore ol handling up 10 1500 entries per 
month, posted to as many as 760 account s. 
Tho AAIAP package Is Ideal lor any sma.11 
business and can easily be used Oy anyone 
lamlllar wilh AAIAP operallons. System re
Qulrements (In addition 10 T2: Three disk 
drives and a Line Printer (!ractor-l eejj), 
Ord•1 No. 0076RD $199.95. 

MAUJUST - Wllh a n...,,.lnt>h drive. you can 
!lo<e up to 600 names per disk wilhout 
DOS, 01 300 names wltn DOS. The program 
rneonlalns separale alphabetical and ZIP 
code Illes under consran1 sort . When you 
add a name or ZIP code 10 your II!! , It will be 
Jnseried Into ll s c.orroc1 position In lhe file. 
The program will record your data In nine 
fields: nddroos. cll y, state, ZIP code, phone 
number, phOne exlenslcn and name(2) plus 
a tlvo cMracte< code field. The best teature 
ol lhls progra m Is lhe sort process lha1 lets 
you doteimlne alphabe! lcal or ZIP code or
der lor label printing. (T2) Ord91 No. 5000RD 
$99.00 

ONE-D MAILING LIST- A comprehens ive 
malli119 llsl program that wlll run on only 
ONE disk drivel Up 10 17 llelds of selectlor• 
lor namoladdress relrieval . Its features h 
clude: Aulo-sort (alphabe1lc or ZIP code). 
Easy error correcllon and recovery. Prln ls 
selecl lve ll sllngs. Supports up to 4 drives. 
Prints mailing labels and lis11ng of all 
names on Ille. (T2) Order No. 0123RD 
'24.95. 

EXECUTIVE EXPENSE REPORT GENERA
TOR- Provides you wll h emergency relief 
In lhe form of a clear, plausible e•pense 
layout. lnpul your grand 10101 and cull aO
vance Uf anyl, and you 'l l •ecefvo an iJemlzed 
e•pen.., repol1 , !rom brea.klas1 lo snacks. 
(T1) Order No. 0135R $9.95. 

GAMES 
WINNER'S DELIGHT-Do you enjoy a chal· 
lenge? Then lry WINNER'S OELIGHT In· 
eluding: •AMAZING: You must escape 
from a mare. one that you view from lhe In· 
s ide. wort<lng against the clock; •JUNIOR 
CHECKERS: Not your usual game of check· 
ers . . . lhe challenge la lo beat lho compul· 
er In Iha fewest number ot moves; • JUM· 
BO JIGSAW: Flt lhe pieces together In tile 
fewesr number of tries; •TH IRTEEN 
WAYS: Try to 1111 up your columns with lhe 
numbers you 1011 011 the dice-I he compu l· 
er will try 10 fil l Its columns first! (T1) Oniel' 
No. 0124R $9.a5. 

FUN PACKAGE I - Why c all It " Fun 
Package··7 Judge tor your sell ! This en ter· 
1al ntng package Includes : •ROCKET 
PILOT: Flying 1t Is easy- O's lhe landing 
lhal's tough I •PAPER, ROCK, SCISSORS: 
It's the lim e-honored game just as you 
remember II, played aga inst your TAS-80. 
•HEX I: Just when you master this pu zzle 
game, the c omputer w!ll increase the dll · 
liculty. •MISSILE ATTACK: Use your ml• 
slles 10 protect your clly from I•• 1ttack. 
Requires a T Rs..60 La~•I I 161<. Order No. 
0037R $7.95. 

DEMO Ill -The biggest package ISi llas 
over released, Including: •RACE t : Careen 
around lhe race course as you try 10 beat 
1ne clock; I TARGET UFO: Des1roy all lhe 
invadlna UFOs; • LIFE: Experiment wllh 
1hls slmulallon of Ille life cycle ol a colony 
or oacterla: •PHON E NUMBER 
CONVERTER: Change those h81d to 
rem&mber 7-dlgll phone numbers Into easl· 
ly remembered words; • BIORHYTHM: Plot 
blorhy!hm curves tor anyone, anytime; 
•GRAPHICS PROGRAM: This program 
will show you what your ffiS.BO's graph ics 
di splay can do; •RACE 2: Five dlfterent 
!racks for Ille more experlonced drlvar; 
• HORSE RACE: Up lo nine players can bel 
on and enjoy ou1 rnost entertaining horse 
race program; • DRAWING BOARD: Draw 
plcJur&S or mesaa11es and store them In 
memory or on cassette tape with lhls easy-
10-usc program; • 24-HOUR CLOCK: Trans
form your compuler lnlo an accura1e dig ital 
clocK 4TI) Order No. 0055R $7.95 

OIL TYCOON-Avoid oll spills, blowouts 
and dl'JI wells as you l>aUle lo become the 
world's riches! oil tycoon. Two players be
come the owners ol compellng oil compa. 
nles as they search lor oil and conirol lheir 
companies. (T1) Order No. 0023R $7.96. 

BOWLING-Lei your TR5-60 set up !he 
pins and keep score. One player can pick up 
spares and gel strikes. (T1) Oni.r No. 0033R 
ST.115. 

DEMO II-contains: e TIC. TAC. TOE: An 
old lime lavorile with three levels of drtrlcul· 
ty; •TIME TRIALS: Tl'JI to beat the clock as 
you race your car 1hrough cuNes, chutes, 
and chicanes: •MAZE: One or lwo players 
can suarcn lhrough !he mate for tne secret 
8Quare: •HANGMAN: One or two players 
can oy 10 guess !he secraJ word; •WHEEL 
OF FORTLNE: Choose your number, place 
your bel and se.. It you can break the bank 
!for one lo elghl players1: • HURRICANE: 
You can track and rnonllo1 hurricanes In 
any pal1 ol the WO<ld: • BUGSY: Can you 
build your z~ bug belore the computer 
Cloos? • HORSE RACE: Pick a sure winner 
and place your !>el (for ! lo roo players). (T1) 
Order No. 0049R $7.95. 

BATTLEGROUND-II is lale tS44 and the 
Allied forces are &weeping lowar<I Berl in. 
As General In command, you sludy tho 
map. Al your command are tanks. planes, 
ari lllery, Infantry, engineers, and vehic les. 
The baltle map ol your sector will 1111 with 
markers to show the development of your 
forces. You and your opponen t will assume 
!he roles or wa.rrlng Generals, as lhe batlle 
un lolds. The stark realUy or World War II 
comes alive In BA TTLEGROUNO. (T1)0rder 
No. 0141 R Sl..95. 

SKIAMISH·BO-Check OU1 1h•H grHl 
g•mM: •MISSION IMPOSSIBLE: Your ot>
Jec!lve In !his roal·l ime slmulallon Is lo 
dr!Ve your tank Into a prison courtyald. res· 
cue a jailed prisoner and escape: • TRAP: 
A two-player game. In which you musl ma· 
newer your opponent lnlo a posl11on where 
Ile Is hopelessly trapped; • WIPEOUT: A 
two-player game In which your mobile gun 
gets polnls by des1roylng as many ol>sla
cleo as possible. bul be careful-some of 
those obstacles ore explos ive mines; 
• BLOCK-'EM: A 1wo-person compellllon 
In which your moving "snake" lries 10 force 
your opponenl lo hi l either (I ) your lrall, (2.) 
his own Ha ll. (3) ttie boundarlas of Jhe tleld, 
or (4) any •andomly place bar~e1s. The st rat· 
egy I•. ot course, lo leave you opponenl no 
safe move. CTI) Order No. 0070R S9.SS. 

POPULAR GAMES 
GOLF/CROSS.OUT - Have Jun with lnese 
e•cillng one·player games. Included ar e: 
•GOLF: You won't need a mash le or puller 
- or a cadd ie. lor lhal mailer- to en1oy a 
cha llenQlng 1e holes. 
•CROSS-OUT: Remove all bul the center 
peg in !his puzile. and your neighbors will 
call you a genius. (T1) Order No. 0009R 
$7.95. 

We ship the game day we re· 
calve your order. 

·TR5-60 Is a trademark of Tandy Corporation. 

SEE YOUR LOCAL 
INSTANT SOFlWARE DEALER OR 

Just Call Toll-Free 
1-800-258-5473 

We Guarantee It! 
NO MATTER WHAT YOUR NEEDS ARE, 

INSTANT SOFTWARE HAS ~1\~t•nt Soft,..11"e 
~ Guarantee ~\.~ 

A PROGRAM FOR YOU 

Instant Soflvlare· 
OUR PROGRAM S .ARE GUARANTEED 
TO BE QUALITY PRODUCTS. I F NOT I 
COMPLETFLY SATISFIED YO U MAY 
RETURN TH E PROGRAM WITHIN 60 
DAYS. A CREDIT OR REPLAC.:EME T 

~:,;;.;.1 PETERBOROUGH, N.H. 03458 
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EDUCATION 

Drawing the line at school. 

Classroom 
Doodles 

Ann Rosenberg 
1303 Chimney Wood Drive 
New Orleans, LA 70126 

Graphics in the classroom 
not only teaches computer 

math but also promotes prob· 
!em-solving, creat ivity and men
tal curiosity. 

Stimulating a high school 
computer math class the week 
before the spring vacation was 
my main objective a tew weeks 
ago. The students had been In 
the course for only eight weeks. 

We had studied system com· 
mands such as NEW, LIST, DE
LETE, CSAVE, CLOAD and EDIT 
and program statements such 
as INPUT, FOR-NEXT, READ
DATA, INT, AND, IF THEN ELSE, 
GOSUB, and ON N GOTO. The 
group had successfully written 
several math oriented pro
grams, but a change was now In 
order. 

The class needed a project 
wh ich was educational and fun. 
After rejecting several ideas, we 
decided on a graphics assign
ment . 

Using Drawings 

Each of the 12 students was 
given the following assignment: 

Using the TAS-80 Video 
Worksheet. draw a pic
ture using horizontal, ver· 
tlcal and diagonal lines. 
From this, use SET(X,Y) 
and RESET(X.Y) to write 
the corresponding cod· 
Ing. Alter you have writ
ten your program, type It 
and debug It. and place 
your comp leted program 
on tape. 

Their first reaction was "What 
should I draw?" Until now, the 
students had been given exact 
instrucl ions on how and what 
their programs were to do. Now 
they seemed at a loss, but this 
changed quickly as they put 
their imaginations to work. 

Be lore long, severa I pro
grams were written and put to 
the test on the computer. 

After looking at their graphic 
results, most ot the students 
weren't satisfied with their sim
ple stationary drawings. They 
went back to their worksheets to 
create more sophisticated ones. 

The following are examples of 
what the students developed: 
•Program Listing 1-Started 
out as a simple house but ended 
up a castle. 
•Program Listing 2-Was a 

coni;nues 10 p. gs 
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Program Listing 1. Castle 

1 REM •••••••• CASTLE ••••~~•• 
2 REM PROGRAHll£R: HIC~ AE:L SllLENHR 
5 CLS 
19 POR A=35 TO 79:SET(A,27) :NEXT A 
20 FOR B=37 TO 77:SET(B,33) : NEXT B 
30 FOR C• 32 TO 44 :SET(C,39) :NEXT C 
40 FOR 0•6 9 TO 82:SET(D,J9) : NEXT 0 
50 FOR E• 4J TO 7l : SET(E,4l) :NEXT E 
60 POR F• l9 TO 3S:SET(l7,P) :NEXT F 
70 FOR G• l7 TO l5:SET(77,G)1NEXT C 
80 SET(40,28) :SET(4l,28) :SET(46,28) :SET(47,28) :SET(52,2 

8) : SET ( 53 , 28) : SET ( 58, 28 ) : SET ( 5 9, 28 l : SET ( 6 4 , 28) : SET 
(65, 28) 

81 SET(70,28) :SET(ll,29) :SET(76,28) 
90 FOR ll• U TO 47:SETl35,fl):NEllT H 
100 FOR 1• 40 TO 47 :SET( 42,II :NEXT I 
110 FOR J a 40 TO 47:SET (72,JI :NEXT J 
120 POR K=40 TO 47:SET(79,KI : NEXT K 
130 SET(38,35) t SET(39,35) 
140 FOR L• 37 TO 40:SET(L,36l :NEXT L 
150 FOR H• 36 TO 4l:SET(M,37) :NEXT M 
160 FOR N•JS TO 42:SET(N,38 ) :NBX1' N 
170 SET(75,JS ) 1SET(76,l5) 
180 FOR 0=74 TO 77:SET(O,l6) :NEXT 0 
190 FOR P=73 TO lA:SET(P,371 :NEXT P 
290 POR 0• 72 TO H:SET(Q,38):NEllT 0 
210 SET(l3,26) :SET(34,26) :SET(Bll,26) :SETl9l,26) 
220 FOR R=2lT025:SET( J l,R) : NEXT R 
230 FOR 5• 21 TO 2S:SET(32,R):NEXT S 
240 FOR T=21 TO 251SET(82,T):NEXT T 
250 POR U*21 TO 25 :SE:T(SJ,U) :NEX'f U 
260 FOR V• ll TO 36:SET(V, 2l):NEXT V 
279 FOR W=78 TO 8J:SET(W,2l):NEXT W 
280 FOR X• l8 TO 47:SET(X,19):NEXT X 
290 FOR Y•68 TO 76:SET(Y,l9):NEXT Y 
390 f OR Z=46 TO 52 : SET(Z,17) :NEXT Z 
310 FOR A=62 TO 69:SET(A,l7l :NEXT A 
320 FOR 8=52 TO SS:SET(B,14) : NEXT B 
330 FOR C• 60 TO 63:SET(C,14):NEXT C 
340 FOR 0=54 TO 6l:SET(D,12):NEllT 0 
359 SET( 54,13) : SETISS,13) :SET(60,ll) :SET!6 l ,13) 
360 FOR E=lS TO l6:SET(52,E):NEXT E 
370 FOR P=lS TO l6:SET(53,PI :NEXT F 
389 FOR G=l5 TO l6:SET(62 , G) :NEXT G 
390 FORH=lS TO 16:SETl63,H ) :NEXT H 
4119 SET(46, 18): SET ( 47, 18): SET (6 8, JS): SETl69, l8) 
410 FOR 1• 39 TO 32:SET(49,I):NEXT I 
420 POR J=39 TO l2:SET ( 4l,J):NEXT J 
430 FOR M=30 TO 32:SET(44,M):NEXT R 
449 FOR L•l8 TO l2:SET(45,Ll :NEXT L 
458 r' OR H:30 TO 32 :SET(S~,M) tNEXT l'I P•oaram conruto>c< 



469 FOR N•JO TO 32:SET(S5,N):NEXT N 
470 FOR 0•30 TO J2:SET(69,0):NEXT 0 
489 FOR P~39 TO 32:SET(61,P):NEXT P 
499 FOR 0=39 TO J2:SET(64,Q):NEXT 0 
see FOR R=J0 TO 32:SET(65,R):NEXT R 
510 FOR 5•30 TO J2:SET(79,S):NEXT S 
529 FOR T•30 TO 32:SET(71,T):NEXT T 
539 FOR 0= 30 TO J2:SET(74, U) :NEXT U 
549 FOR V=30 TO 32:SET(7 5 ,V) :NEXT V 
550 SET(42,30):SET(43,30):SET l52,J0):SET(S3,30):SET(62, 

30) :SET(63, 30) :SET (72,J0) :SET(73 , 30) 
560 FOR W=24 TO 26:SET (41,W) :NEXT W 
570 FOR X~ 24 TO 26 :SET (48,X) :~lEXT X 
580 FOR Y• 24 TO 26:SET (S4,Y):NEXT Y 
590 FOR Z•24 TO 26 : SET(61 ,Z) :tlEXT Z 
600 FOR A~ 24 TO 26:SET(67 ,A) :NEXT A 
610 FOR B• 24 TO 26:SET (74,B):NEXT B 
620 SET(42,43) :SET(43,22) :SET(44,2l) :SET(45,21) :SET(46, 

22) :SET(47 ,23) 
630 SET(SS,23) :SET(56,22) :SET( SJ,2l):SET(S8,21) :SET(59, 

22) :SET(60,2J) 
640 SET(6 8 , 23): SET(6 9, 22): SET (70, 21): SET(71, 21) : SET(J2, 

22) :SET l73,23) 
650 SET(Jl , 29) :SET(32,l9) :SET(33,18) :SET(34,l8) :SET(35, 

19 l : SE1' I 36, 20) 
669 SET(78,20) :SET(79,19) :SET(Bl!,18) •SET(Bl,18) :SET(82 , 

19) :SET(83,29) 
670 FOR C• ll TO 16:SET( 77, C):NEXT C 
680 FOR D=ll ~~ 18:SET(38,D):NEXT D 
699 FOR E• l TO ll:SET(57,El :NEXT E 
790 FOR F• 7 TO ll:SET(58,F) :NEXT F 
710 FOR c-sa TO 6l:SET(C,11:NEXT G 
720 FOR H• 62 TO 65:SET(H,2):NEXT H 
739 FOR 1• 66 TO 69:SET(I,3) :NEXT I 
748 FOR J • 70 TO 71:SET(J,4):NEXT J 
750 FOR K• 66 TO 69:SET(K,S) :NEXT K 
760 FOR L• 59 TO 64:SET(L,6) :NEXT L 
770 FOR M& 32 TO 37:SET(M,ll):NEXT M 
780 FOR N• 28 TO 3l:SET(N,l2):NEXT N 
799 FOR Og24 TO 27:SET(0,13)1NEXT 0 
890 FOR Pm28 TO Jl:SET(P,14):NEXT P 
810 FOR 0 • 32 TO 37:SET(Q,l5 ):NEXT 0 
B2B FOR R• 78 TO 87:SET(R,ll):NEXT R 
630 FOR 5•86 TO 89:SET(S,12):NEXT S 
849 FOR T-91 TO 92:SET(T,13):NEXT T 
850 FOR U•82 TO 89:SET(U,14):NEXT LI 
869 POR V• 78 TO Bl:SET(V ,lS):NEXT V 
870 f'OR Ws 45 TO 47:SET(52,W) :NEXT W 
880 FOR x ~45 TO 47:SET(60,X) :NEXT x 
890 SET(SJ,44) : SET(S4,43) :SET(55,42) :SET(56,42) :SET(57, 

42):SET(58,~3):SET(59,44) 
900 SET(]B,41) :SBT(76,41) :SET(38,44) :SET(76,44) 
910 FOR Y•42 TO 4J:SET(37,YI :NEXT Y 
920 FOR Z•42 TO 43:SET(39,Z) :NEXT Z 
930 FOR A•42 TO 43:SET(75,Al :NEXT A 
940 FOR Bc42 TO 4J:SET(77,BI :NEXT B 
960 SET ( 42, 2J) 
978 FOR Cc 30 TO 32:SET( 59,C) 1NBXT C 
971 FOR D• 30 TO 32:SET( Sl, D) :NEXT D 
980 SET(l2,2l):SET( SJ,J7) 
990 FOR E•64 TO 68:SET(E ,4l) :NEXT E 
1000 FOR F8 68 TO 70 :SET (F,44):NEXT F 
1U9 SB'r (46,44) :SET(47,44) :S~T(48,451 :SET(49,45) :SET(46 

, 46) :SET(47 ,46) 

1020 GOTO 1020 

.,. Reeder Service-see page 242 

TRS-80™ Compatible 
'' carbonless'' 

Continuous Statements 
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small 
quantities, 
low prices, 
fast delivery 
Order as few as 500 
statements Imprinted with 
your firm name and address. 

Only s2795 
NEBS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
II , Accounts Receivable 
package #26-1555. 

TRS«J .. a Trade Mart< ol llM Redic Sl\ack 
Co., Sul>sldlary of t lM Tandy Corp_ 
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SPEED COLLECTIONS 

I 

Product 772 DU·O·VUE~ Envelope 
(3% •x 6'4 ") elfmlnates 
envelope addressing. 

l e 
I 

'• 
• 
• 

• 
• 
• 
• 

Product 9082 - Size s•x B'h "detached. Prices Include your firm 
name, address and phone In top section, plus your name only In 
lower section. Printed in black ink. Available In single {white) or 
duplicate (white, canary) continuous sets. 

SINGLE DUPLICATE Product 772 
QUANTITY Product Product DU-0-VUE® 

9062·1 9062-2 Envelopes 
10,000 $192.00 $355.00 $138.00 
6,000 128.00 228.00 92.00 
4,000 99.00 169.00 64.50 
2,000 59.00 99.00 36.25 
1,000 38.75 61.00 20.75 

500 27.95 39.95 12.25 

ORDER TODAY! MONEY·BACK GUARANTEE. 
FAST SERVICE BY MAIL or PHONE TOLL FREE 1 +800-225-9550 
(Mass. residents 1 +800-922-8580). It Is our policy to sh ip within 
6 working days following our receipt of your order. r-----------, I Please ship: Date 19_ CODE 460 

I 
____ Information on continuous checks and other I 

computer forms. I 

_ __ 9062-1 STATEMENTS (Single) 
___ 9062·2 STATEMENTS (Duplicate) 

____ 772 DU·O·VUE Envelopes 

11-,H~EA,.,..,,D~IN~Q~T~O,,..,,.B~E~P~Rl~N=T=E~D~O~N~F~O~R~M~~~.~(P~le-a-se-,-ty-pe-o-r-p~ri~nt~)-------

--------- - 1 
I~ I 

CJTV and STATE 2JP 

l _=.:...::PHONE=:::.:.:;_____ ___ -=::.;___I 
I AUTHORIZED SIGNATURE I 
I 15 wloh "' 10 Bill anti SHIP dllforenlly '""" 1~ncliul• J 
.. - - - - c.oiifijl1ter lbrtns .. 

..... 19d 78 HollisSIIeet .. Grolon,Mass. 01450 
A ~oJt-..Engia"l(l~~ lt'tC-
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TIME ••• 
METHUSELAH .• has time for you 

and your TRS·80' 

11H!' name Mclhu ~t'lnh hn.11 olwnyl!- ht.."<."n aHociott.."CI with lon~ hfc 11w f\fo1 hu scloh 
cumputudock hon rd wah i 2'4 ho urdnc.k und 1Ui ptorpclua l cu lnnda ri • indet.-d worth y 
oflhe t it le.. Ml'\J1uadah pu t.A 1Ull" o f (ht• a rt tcchnoto"y 1n lo uc1w11 with the o n bourd fo ur 
y~u r lit hi um hn uery biick·up to k~p H runmnr.: t:v'-· n w ben in n r r-nmputc r is off Thnl 
mcnn11 nr'> more foo ling Drou nd wltb the Ko(twon- or hnrdwarc-c10<'k11i., lhut h~'t"nlnt3 Rl p 
Vft n W111kh·"' when tht! com puter i• ros"l or lu rn OO o(f 

M.r-thu5ch•h hn:M mun_v ••lhN timdy fe illureH . Stif 1,1,.·urr· rmtch keep l}1e 1>0.S n nd BA IC 
ti mt• oud clock co mmun<l u c-'lc in ki: On ly two Jll.CTl' WJJ moun t i\l ut.hu~~lrlh inside lhL"t!JliJlln· 
tl:io n i.ntcrfo~ withmH ~oldif"n n J:. f"h 1111rn.: . c uttrnp:, or ju m pt.•rm g Tht'-rr 1 11l" v1•nu1p11 r'~ 
110 po rt a11d four di(fort1H rnlP rTU pts nva.ilohle for pt'Op lt~ whn l.:we to tmk nr. 

. 'P!-;C • MM ,- IHJ1Y\', HI! MM·SS at,d ~to y of thP wt"C.k . Four yc;tT luhrnm hntkry 
hack·up. Cr\'HLal c ·m~ro tt1..-d tlnu n.c: {nd,J ulftD.b le :n. 768 Ollcilln lOr). Twt•n l.y fo ur 
hour d1x:k nd perpc-tun l calendu( 

rnillITD 
NDM DESIGNS .., r 35 

8l:J.O W. Heu 1n .i'Y• 

14 14 ) ~ SO· OUO 

..... . ... ·-· C-J 

M ·S\ S 7.00 
(nod H l>O I' ond Ill 
s.s1 11.-.0 
(fl<!d .52.50 I' and Hl 
Hf y nu " ' lllih to UIK" Ml'thll.S4")ll h 
n11 d rhc Rs.~!2 b<»1 rd ll!fH I ~) 
tOll() tlu: r, order lhill ll ptwn "A'h ich 
includ l!'• n n w f'O 'l.' er n nd con· 
noctor I 
WI r"~id c 1'ILS nrld 4.,_ IU'l h.!!il lml' . 

M ETHUS£lAt'I l:L 11 

779 UPPER CASE/lower case 
·--conversion Kit I" 

Expand the capabilities of your 779 line printer to 
include word processing! ! Available to all Centron ics 
779 and TRS 80 Printer I owners is the option of lower 
case and changing slash o zero to standard o. No etch 
cuts or soldering needed. lnsrans in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $125.00 
UPPER /LOWER ~ NOW AVAJLABl.E FOR THE FOU.OWlNG 
CENTRONICS PRINTERS: 
101AL. 102BL, 306, 500, 501, 503, 700, 701 , 702, 703, 780, 781 . 

Motor Control "CONVERSION KIT .... 
FOR AU CENTRONICS 779 & TRS 80 PRINTER I LINE PRINTERSll 

our "Conversion Kit ir · Motor controller gives your 779 
the ability to tum the motor on and off automatically. 
Removes the annoying noise of constant run. 
increasing the life span of your 779 and TRS 80 line 
printer motor! No soldering, software or hardware 
changes needed. 1nsralls easily. Price $95.00 
SAVE! Buy service Technolog ies ··conversion Kit I" 
and "Conversion Kit 1r· togetller for t he single price 
of $199.00 
To order, please send check or money order in the 
proper amount to: r rr j, 

@ 
UervicP Jechno/09iea, nc. 
32 Nightingale RO. 
Nashua. N.H. 03062 ...- 297 

(603l 883-5369 
visa and Master Charge accepted 101ease include signature, 
expiration date and phOne number\ 
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Program Listing 2. Franlc ensrein 

l REM • • •••• ~ * fRANKENSTE I N ••••••• • 
2 REM PROGRAMMER: GEORGE JAflV IE R ISOP!IOMOR E) 
13 CLS 
20 f OR X• 24 TO 91 
Jll SET(X , 9) : SE1' ( ~, 41 ) 
40 NEXT X 
SB f OR Y ~ 9 TO 41 
60 SET(2 4 ,Y) : SETl9 l, YJ 
6 5 NEXT V 
70 f OR Y=9 T 11 
80 POR Xa 28 TO 8 8 ST EP 4 
9C S ET( X, Y) 
100 NEX T X 
110 NEXn 
1 20 fOR V5 l4 TO 18 
lJB SET( H,Y) :SET l1 5 , Yl :SET(70 , Yl : SC:T ( Bl,Y) 
140 NEXTY 
15 0 FOR x~34 TO 45 
160 SET(X,14) :SET (X, 16) 
l H NEXTX 
180 FOR x~70 TO 81 
190 SET(X,14):SET(X,18l 
2011 NEXT X 
2 10 FOR V:l 6 TO 24 
22 0 SET IS6,V) :SET(60 , Y) 
230 NEXTY 
240 FOR Y• 24 ·ro 26 
250 SET(53,Y) :SET (63,\'I 
260 NP. XTY 
26 J FOR X• 53 TO 6J 
264 SE TIX,24):SET IX,26l 
26 5 NEXT X 
270 fOR Y• 41 TO 47 
280 SE T (H,Y) : SET (7 1, Y) 
290 NEX'l'Y 
390 FOR XEJ 9 TO 77 
310 Sl:":T(X,Jl) :SE:TIX,37) 
J20 NEXTX 
JJ0 fOR Y• l l TO 37 
34 0 SET(lB , V) :SET (77 , Y) 
J50 NEX'l'Y 
360 FOR X•36 TO 39 
370 FOR Y~ l S TO 16 
360 SJ;T(X ,Y) 
390 NE XT Y 
400 NEX T X 
401 POR Xg l 0 0 TO 125 
402 SET (X, 2J l 
403 NE XT X 
404 FOR Xs80 TO 125 
405 SP.T (X,33 ) 
406 NEXTX 
407 FOR v ~ 23 'l'O 33 
408 SE Tl 125 , Y) 
409 NEXT 'l 
410 FOR X• 72 TO 75 
420 FOR V•IS TO 15 
430 SET(X,V) 
440 NE X1'V 
445 NEXTX 
446 r'Oll X=94 TO 100 
4 47 SET (X,30 ) 
44 8 NEX1'X 
449 FOR Vs23 TO 30 
450 SET(lC0 , Y) 
4 51 NEXTY 
452 FOR v~2s TO 29 
453 SE T ( l 04 , 'i) :SET l l08 , Y) :SET(ll2,Yl :5ET( l l 6 , VI :SET(ll9 

, Y) : SET ( 123, V) 
45 4 NEX V 
455 FOR X• l04 TO 106 
456 SET(X,25) : SRT ( X,29 ) :S~; T (X,27) 

457 NEXTX 
4 58 RESET (1 ea '27) 
459 f OR X•ll2T011 6 
4 60 SET(X,2S):SET (X,29l 
46 1 NEXTX 
462 POR Xall9 TO 123 
4 63 SET ( lC,25 ) : SE:T(X , 29) 
46 4 NEXTX 
465 Sl::T(80, 33) :SET(S l, 32) : SET(82 , 31 l:SET I83, 30) 
468 FOR X= l TO l 09:NEXTX 
469 fOR X=30 TO 77 
470 RESET (X , 311 : RESET (X , 31) 
480 NEXTX 
49C FOR Y=J l TO J7 
50 0 RESET (3 8 , Y) : RESE1'( 77 ,Y ) 
Sl 0 NEXT'l 
5 20 FOR X=36 1'0 39 
53 0 POR Y=I S TO 16 
5 40 RESET(X , 'i) 
550 NEXTV 
560 NEl\TX 
570 !'OR X=7 2 TO ?5 
58 0 fOR Y• lS TO 16 
5 90 RESET (X , Y) 
6 0 0 NEXTY 
610 NEXTX 
6 2 9 FOR X• )B ·ro 77 



6)1! SET(X,34) 
641! HEXT X 
65e FOR X•40 TO 43 
66@ FOR Y=l6 TO 17 
670 SET(X,Y) 
681! NEXTY 
690 NEXTX 
700 FOR Xa76 TO 79 
710 FOR Y• l6 TO 17 
720 SET (X,Y) 
730 NEXTY 
741! NEXTX 
745 FOR X=l T0100:NEXTX 
750 FOR X=JB TO 77 
"160 RESET(X,34) 
770 NEXTX 
780 FOR X•40 TO 43 
"1911 FOR Y• l6 TO 17 
800 RESET (X, Y) 
819 NEXTY 
820 NEXTX 
838 POR X•76 TO 79 
80 POR Y•l6 TO 17 
850 RESET(X,Y) 
861! NEX'l"l 
870 NEXTX 
881! GOTO 301! 

Program Listing 3. Playboy Bunny 

1 REM •••••••• PLAYBOY BUNNY •••••••• 
2 REM PROGRAMMER 1 OMIN SCHWARTZ (SOPHm10RE) 
19 CLS 
20 FOR N• ll TO 8 
30 SET ( 28, 2+Nl 
40 Sf:T ( 29, 2+N ) 
50 N'EXT N 
60 POR R• O TO 9 
70 SET(31!+2° R,lll+R) 
81! SET l31+ 2 'R , lll +R) 
91! tlEX T R 
91 FO R Ye ll TO 6 
~2 SET( 31!+2'Y , 2+Y) 
93 SET(31+2•Y, 2+VI 
94 NEXT Y 
1118 l'OR Fall TO 7 
110 SET(30+2'N,2+N) 
121! SET( 31+2'N,2+N) 
130 NEX T P 
140 SET { 43 , 8) 
!Sil POR a~o 1'0 B 
161! SET (44+2'G,9 +G) 
17 0 SE T {4 5+2 ' G,9+GI 
180 NEXT G 
190 FOR T•0 TO 4 
200 SET(60 +T,17 +T) 
21 0 SET(6 l +T ,17+T) 
220 NEXT T 
230 SET (65, 211 
240 SET(6 6,2l) 
245 SET( 6?,21) 
250 f OR X•0 TO 12 
260 SET( 6 B,9+X) 
270 SET (69,9+X) 
280 NEXT X 
290 POR 8• 0 TO B 
J00 SET(8S-2•B,l+B) 
310 SET(86-2 ' B,l+B) 
320 NEXT B 
330 FOR C9 0 TO 15 
340 SET tee' 2+CI 
350 SET (89,2 +C I 
360 NEXT C 
361 SET (8 8, l ) : SET (87,l) :SET(89,ll 
36 5 SET (87,17 l 
370 POR 0•0 TO 4 
380 SET(85 -2'0 ,17 +0) 
390 SET( 86- 2*0, 17 +0) 
400 NE XT 0 
410 FOR F."0 ·ro 6 
420 SET(49-2* E ,20+ ~ ) 
430 SET(50-2* E,20 +E ) 
44G SET(7 8+2* E, 2l +E: ) 
450 SET(79+2' E, 2l+E ) 
46 0 NE XT E 
465 SE: T(35,27):SET(36,27) 
4U FOR f' 9 0 TO 5 
480 SET(33,28+Pl 
490 SET(34,28+P) 
509 SET(90,28+P ) 
510 SET( 91, 28 +Fl 
520 NEXT F 
S)e FOR H~0 TO 6 

.,... Reader Service - see page 242 

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC. 

.,...210 
P.O. Box 71 . Char1eslown . MA 02 !29 

1617) •91 -7505 

SORT-80 
Produced exclusively for 
Mart< Gordon Computers by SBSG 

TAS-80' disk Illes may be sorted and merged using 
SORT·BO, the general purpose, machine language, sort 
program. Written In assembly language for the Z·BO 
microprocessor, it can: 

-Sort files one disk in length 
-Sort Direct Access, Sequential Access and 

Basic Sequential Access files 
-Reblock and print records 
-Recontrol flies from disk 
-Be executed from DOS 
-Be Inserted In the job stream 
-Allow parameter specification 

• lnpul/output Ille specll\catlon 
•Input/output record size 
•lower/upper record limit 
•print contents of output file 
• Input/output file key specifiers 

The minimum requ irement is a 32K TRS·BO · Level II com· 
puter wilh one disk drive or a slngle drive Model II com· 
puter. It will operate on 35, 40 and 77 track drives, and has 
been tested on TRSOOS 2,1, 2.2, 2.3, NEWDOS 2.1, 3.0 and 
VTOS 3.0.1. It Is compatible with most machine language 
printer drivers. Sort time is fast: for example, a 32K file will 
sort In approximately 40 seconds. $59. 

lnfoBox is the easiest-to-use informat ion manager 
available for the TRS-80" . It's ideal for keeping track of 
notes to yourself, phone numbers, birthdays, Inventor ies , 
bibliographies, computer programs, music tapes, and 
much more. This last assembly language program lets you 
enter free-format data, variable length items and lets you 
look up items by specifying a string of characters or words 
that you want to find. You can also edit and delete items. 
Items entered Into lnloBox can be written to and read from 
cassette and disk fi les. All or selected items can be printed 
on a parallel or serial pr inter. lnloBox occupies 3K. Specify 
cassette or disk version. $29.95 

DBUG + 29.95 
The ultlmale monitor/ disassembler 
Compare the features and price of DBUG + with other 
monitor/disassembler programs. It ollers nine true, 
single-byte breakpoints, single step program execution, 
hex and decimal arithmelic including mult iply and divide 
and conversions, ASCII dump that distinguishes all 256 
codes, disassembly to screen and printer in full Zllog 
mnemonics, and register set command . It also has the 
usual port 1/0, hex and decimal memory dump, change, 
move, copy and exchange memory features offered by 
others. Ideal for the user who wants to experiment wilh 
assembly language or to write subroutines to cal l from 
BASIC; essential for the serious programmer. Special in· 
troductory price. 

• VISA 

'TRS-80 is a Tandy Corp. Trademark 
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~'~ COMPUTER INTERFACES 

& PERIPHERALS l"t.~OFFICE ~ 
_ _..__ ..... _ SYSTEMS ="'=---=:!=--------------• 

--=- -==-=----==- --=-
• POS-100 NRZ1 TAPE DRIVE CONTROLL ER/FORMATTER - • ""' VOU I 

mu:ro c+ri ru n l nd w ril (' IB j\ l /,,\NS I com pi1 11b!e ' RZ 1 fom1.n 9- ira.ck m11i: nc11c 
IJi f'l ts. The- POS· l 00 con )1 ~ts of .S. -1 00 bu$ c.:r.uJ, 6' r ibbon (: Jb le , 1:1."t dri c cool roller 
card, Cil blt t o Pc1tr.c-Sund:u d NRl 1 T.if. Pt d ri ve, p rus docu mcn fil l ioo and Z-80 or 
8080 '501 lw M c ( \ P t: t1r 1~ }. Powt:r h dt-rive d from 1.1.pt drive ;md S- 100 bus. Sl'l ip Wt .: 
10 lb' 5 uR~<ll cd R<1'11 P1 lcc. . . . . . . . . . . . . . .... , 19 95 .00 
• 90S 103/20 2 "' M IX or MATCH " MOOEM - Un ique POS conrrnl d<sl " prnn il> 

u.e m ont h ouM~ ot bo rh Bcll-com o.i ib l• I 03 (0·300 b•u d I ••d 201 10 · 120 0 
b oii\J d' ) modem m od'u rc.s or lgJn i ll y m.idc- b ;· VAO IC Co tP . fo r .a tclrphone co mp~ n v 
ubMdtary, r EATURE S: RS -2 31 serl~ I In te r race , .au 10-J nswcr, o1 u10-dio1i, L 0 

display , tdcphone hn"° 1nt.c r(.jl cc "·la J.COuS lic co up le r, nu.n u ;a l DAA, er iu to· il nswu 
DAA (sold scp>r•«I>). r LLY AD I US TE D: no •PCCl> I looh r< quired . 3,000 md• 
r ~n cove r u .a.ndud dial-u p u:le.phom: lln r: \ . ~ h ip wt. : lS lb-s:. 

PR ICES . . .. PO S I OJ Mod •m 11 99.9 5; POS '.l 0 2 Mode m - 1199.95; 
POS l02 Mode m w/A uto ·An 1wc1 - 1)49.95: POS 10 3/ 20 2 Modem - 1499.9 5: 
f CC-App rcwcd f\ulo ·A nswc r OA A 1 125.00: AcD1 1 ~ nc Co up ler S29 .95 . 
• 90S OA IS Y-WHEEL PRINTER IN TERFACE for T RS·&O - Will dr i" ' Ol• bl o 

H\ T\' t"C I, llyTyp.e II, .ind O ume O and S prlnl J pr1nter1. Include\ l K us.e1-
,1, ~1 tJb jc rncm o1v 1o r custom prin t rout ine,. bu r~ .-u 1t1.1.ph1cs, bldlretrionJI orint
inR, clC.l P ro g1.1 m mC'LI 10 tc\po nd to p ri nt "om m• nd'\ lro m BAS IC EL ECTR IC 
PEN CILTM, i od SCR IPSI T ™ ~of 1 w.-. 1 c . D r~w s its powc1 fro m r>11n cer. Ship wt. : 
5 lb •. Price . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11SO.OO 
C•bl<1. cJCh IS rc tlf, Hyh pe l,llYl'\•pc l l , or Q um<I .. . . . . . . • .. . I 2S .OO 
• POS ASCII INT E RFACE lot IBM 1/0 SEL ECTRIC Th11 Ccn r1onic1-1 1> i< 

P<1Ul le l prin lc:f m u: rt .1 (t- w ill drn.·(' .\n IBM Mo de l 731 or 7JS 1/0 1vpc wr i1e1 
(E SC O "" d Co rrcspoode n'c o dul. o soUwue net-dtd . Fii:1t urc\ on·bo.ird E. PRUM 
wh ich l\olds u p 10 8 A C. I J.to -llli\·1 code I.a.b its fo r d ifltren t I VJ)C sohe res. Clo'5.cd· 
loop o pc r1 11on run s. .u mi1.;, imum ofl n tcr sp tc-d ; UOP\ .a.nd st.rl s a n .a ~ mgJc c hai 11cl c r 
wu l"loul lou o t d.J lil~ Rcqu 1rt \ • 12VO C ind ~ 5 VDC power Sourct. '5ht P wt.: 
5 lb! Pr1ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1249 .95 
Po wer S uppl \ ( • ' VDC . • I 2VDC, • 2 4VDC fo r Solenoid < on Pfini« I •..• I 49 .95 
• CONV E RT OFF ICE SE LECTRIC TO 1/0 TYP EWRITER • Kit 1n<lud<s 

1s.sem btcd' ~ltno jd !. , sw n.c l'lci , "''h t '1.ar neu, m.agntl dr ivt: r PC B otus instruc l lo ns 
101 l n5.t1 t1.ufon .rn d mCPU fnu:r 1cc. Pdcc . .•• , . JI S0.00 
• " fORMA LIN ER " V•m ble Width Forms T1uror fo r IS" Se lcci<rcs .. . 195.00 
• GTE Mode l 560ASC ll S EL ECTRI C 1/0 Tormln &I - W11h RS ·232 Scrl•I lnl<fl • < 

~nd digit.a l CHSCll c d t' ~ for u~r .u mc: m o q ' h •p cw rlle r. Ship w1.: 100 lb l. . 
Price:, 1e1. ted ;1nd •d1uued . . . . . . . . . • . '1 , 19 5. 00 

• POS ASCII IBM SELE CTRIC PRINTER - 15" Selec 1ric 11orn GTE 1c1m in • I 
c.le •n ed arid 1cl ius1ed w1 lh POS Cen lroo lc s· 'l.t ylc: ASC II prlnte r inrerf~c-~ . UCJLC, 

urbo n .lnd t :..brk ribbon s. Com p~1 J bje w i1 h TRS·80 . Ao prt: , SOt. ,ind 0 1hcr CPU 
'uu,llel 1;1ri nier poru . Sh ip wt. : 75 lb"O. Price . . . • 1895 .00 

PACIFIC OFFICE SYSTEMS "'153 
918 lnduuriol A,,.nu< P• lo Allo , CA 94103 (415) 493 · 74SS 

11 
• • 

REDUCE PROGRAMMING 
EFFORT BY 50°/o 

· · IN FOUR SIMPLE STEPS · · 
111 DU# lh• o.i. [nlty f O< m on lh• 

VIDEO SCREEN 
121 Sp0<1ly Checl tn i lo< Ei ch Freid 

Oplio"': 
·~tr?«> 
• Num l Yll' Checl. 

• Alp II.I TYO< C h<d 
• Ho r eel ChfOlti 

• 1111 Chedr 

Ill Sa" Dala En!ly Con11ol fo1m 

141 DATAEHTR Su ~rou trn es rn 
Appl1c.1t1on COMPLE 1£1 Y 
Conlrol Data [n!ry 

* Gel ~ Put R~ords lo 01sk 
File by "KEY" ' 

• Read File m Key 
Sequence Withoul Sorting 

• Delete Records W1 lh0ut 
RecopyinB Frie 

• Add lo Orsk Files 1n Any 
Sequence 

• Variable Key Lenglh From 
I lo SO Cha1acte1s 

BUSINESS APPLICATION ADVANTAGES 
Si>nd.i<d Auto Opefalor E1 ro1 Prompts 
Srmplrhed Oper&lor l ~1n1n0 
Reduc.O Provam Dev hne 
Elimonal< Gub•l• lnrO•I Prn blems 

Imp Dis U~liulron 
[&Sier Pr o[. Orveiopm<nl 
lmpr o••d Opet Ch1100~11 s 
Rtduce 01 [ hm1nalt Soi11n1 
lmp1oved Ptrlormantt 

DISTRIBUTED ON DISKETTE • • • INCLUDES: 
• Screen Prep Uhl1l)I • ISAM Subroulines 
• DA TAEHTR Subroullnes • ISAM Ulihlles 
• E.zample Program • Oocumenlatron 
• Complele Oocumen latron • Mail list Sample Apphcalion 

$80.00 
TRS·SO· 

$90.00 
MODEL I & II SOFTWARE: FROM·. 

John&on Asaocl1tes -or- 24 Hour Order Line 
P .O . Box 1402M ...-es For8an°kCardSales 
Redding.CA9600 1 (916)221 -0740 

• WAITE FOR FREE CATALOG · 
TRS·8 0 ' Registered Trademark cl lM TANDY CORP 
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540 SET(J S+2°H,J3+H) 
sse SET(36+2•H,33+H ) 
569 SET (69-2•H,ll+U ) 
57B SET(88-2'U,33+H ) 
see NEXT H 
599 FOR ! =0 TO 2 
699 SET(48 ,40+ ! ) 
61 0 S~T(49,49 +I ) 

620 SET 17 5 , 49 +! ) 
630 SET(76,49+I) 
649 NEXT I 
658 FOR J = B TO 15 
6611 SET(60+J ,43) 
670 SET(6HJ,43) 
6 Bil NEXT J 
699 FOR !< • II TO 7 
7911 SET(3 8 ,40+K) 
7111 SET(39,40+1<) 
729 SET( 58, 411 +1<) 
7311 SET( 59,41l+K) 
7411 NEXT K 
7511 FOR Z• 0 TO 3 
760 SET( 411+ 2• Z,49+Z ) 
770 SET(41+ 2°Z,49+Z ) 
780 S£T(50+2•Z,4l-Z ) 
790 SET (51+2'Z,43-Z ) 
see SET l50+2• Z,44+Z ) 
819 SET(51+2• Z,44+Z) 
820 SET(40+2•z,47-Z ) 
8311 S£T(4 1+2• Z,47-Z ) 
840 NEXT Z 
84 5 FOR K=l6 TO 32 
85 0 SET (l0,K) : SET ( ll ,K) 
85 5 NEXT K 
8611 SET(49,44 ) :SET (48,43l :SET ( 49,43) 
879 FOR L• 0 TO 5 
880 SET ( 44+L,26) : SET(44tL,27 ) : SET(44tL, 28) 
890 NEXT L 
891 SET(48,H ) 
950 PRINT @384,Ti\B(7 ) 1"I'll"1 
95 5 PR! N'J' @ 448, TABt8l; 'A" 1 
960 PRINT @512, TAB(5 ) 1'PL AYBOY "; 
970 PRINT @ 57 6 , TAB 16) I 'BUNNY I I" 1 

973 FOR 11=0 TO 32 
975 SET(O+l'l, 3 3 ) 
977 NEX T l'I 
980 !'OR 8• 16 TO 32 

983 SET(0,B ) :SET(l,B) 
985 NEXT 8 
996 !'OR S = O TO 30 
997 SET(S,16 ) 
999 NEXT S 
1100 SET( 47, 27) : SET ( 46, 27 ) 
1129 RESET t 47, 27) : RES ET ( 46, 27) 
1139 GOTO 11 00 
5009 GOTO 50H 

Program Listing 4. Ship 

l REM •••••••- SH!P •'•••••• 
2 REM PROGllAllHER: DAVID PUCHS ( SOPl!OllORE) 
5 CLS 
10 FOR X ~ 34 TO 95: SET(X,44) : NEXT X 
20 FOR X 
30 !'OR X 
0 FOR X 
5 0 FOR X = 

18 TO lll:SET(X ,JS):NEXT X 
- 64 TO i i;SET(X,261 :NEXT X 

70 TO 7l:SET (X,25):NEXT X 
72 TO 13 : S6T(X,23) : NEXT X 



60 FOR X = 74 TO 7S:SET (X,21) :NEXT X 
70 FOR X = 76 TO 77:SET(X,19) :NEXT X 
130 FOR X = 0 TO 7:SET(l8+2•X,36+X) :SET(19 +2* X1 36+X) 1 

SET(lll -2 *X, l6+X) :SET(ll0-2*X,36 +X) :NEXT X 
140 FOR X= 9 TO 2 :SET(47-2*X,32+X} :SET(46-2•X,32+X):SET 

(80+2 •x,32+X):SET(81+2*X,l2+X):NEX T x 
150 FOR X =STO 3l:SET(48+X,3l) : NEXT X 
169 FOR X = U TO 3:SET(62-2 *X,27+X):SET(61 - 2 * X1 27 + 

X) :SET(78 -2*X,27+X) : SET(79-2*X ,27+X) :NEXT X 
178 FOR'!= 38 TO 42:SE'l'(38 , Y):NEXT Y 
180 FOR Y = 38 TO 42:SET(44,Yl :NEXT Y 
199 FOR X = 38 TO 44:SET(X,42):NEXT X 
2eo FOR x = se TO 57 :SE1' (X,38) : NEXT x 
210 FOR X=50 TO 57:SET(X,40):NEXT X 
220 FOR X = 50 TO 57:SET( X,42):NEXT X 
230 FOR Y ~ 38 TO 40:SET(S0 1 Y):NEXT Y 
249 FOR Y = 49 TO 42 :SET(57, Y):NEXT Y 
250 FOR X • 62 'l'O 71 : SET (X,38) :NEXT X 
260 FOR X• 62 TO 7l:SET(X,40):NEXT X 
270 FOR Y ~ 38 TO 42 :SET(62,Y) : NEXT Y 
280 FOR Y • 38 TO 42:SET(71,Yl :NEXT Y 
290 FOR Y 38 TO 42:RESET(38 ,Y ) :NEXT Y 
309 FOR Y = 38 TO 42:RESET(44,Y) : NEXT Y 
310 POR X • 38 TO 44:RESET(X,42):NEXT X 
J2e FOR X 50 TO 57 :RBSETIX ,38):NEXT X 
330 FOR X • 59 TO 57:RESET (X,49):NEXT X 
340 FOR X • 50 TO 57 :RESET(X,42):NEXT X 
350 FOR Y •38 TO 40: RESET(58,Yl : NEXT Y 
36 0 POR Y =4 9 TO 42:RESET(57,Y):NEXT Y 
370 FOR X = 62 TO 7l:RESET( X, l8) :NEXT K 
380 FOR X• 62 TO 7l:RESET(X,4e) :NEXT X 
399 FOR Y • 38 TO 42:RESET(62,Y) •NEXT Y 
400 FOR Y• 38 TO 42:RESBT(71,YI :NEXT Y 
ne GOTO 170 
511911 GOT05 He 

Program Listing 5. Dog 

l R!H ***** 9 ** DOG '****•'* 
2 REH PROGR."JIMER : RANDY KESSLER (SENIOR) 
18 CLS 
29 FORX•S4T073 
llil Y=12 
49 SET(X,Y) 
50 N&XT X 
611 SETIS2,l3) 
79 SET ( 53, 13) 
80 SETl51,l4) 
911 SET(SIJ,14) 
ue SET( 49,IS) 
118 SET(48,15) 
129 SET( 47, 16) 
l JB SET(46,l6) 
140 SET(45,17) 
150 SET ( 44 ,17) 
160 SE1'(43,l8) 
ne SET(42,18) 
17 5 K• 74 
1811 FORY=l3T01B 
190 POR D•lT02 
2911 SET(X,Y) 
210 X=X+l 
220 NEXTD 
230 NEXTY 
240 f'ORX • 42T043 
259 PORY=l9T024 
260 SET(X,Y) 
27 0 NEXTY 
280 NBXTX 
291! FORX•84 TOSS 
380 FORY=l9T024 
319 SET (X,Y) 
329 NEXTY 
331! NEXTX 
349 X• 44 
35 11 f'ORY•2ST031J 
360 fORD=lT02 
379 SET(X,'l) 
375 X• X+l 
380 NEXTD 
390 NEXTY 
409 f'ORX • 54T073 
419 Y•39 
4 20 SET(X , Y) 
430 NEXTX 
435 X=83 
440 PORY•25T029 
450 FORD•lT02 
468 SET(X,Y) 
ne x:x- 1 
489 NEXTD 
490 NEX'l'Y 
see FORY=31 T047 

..- ReacJer SeMce-see page 242 

The following BASIC PROGRAM, wrinen on lhe TAS·BO. was 
compiled usrng MICROSOFT'S BASIC COMPILER and SIMUTEK"S 
BASIC COMPILER. We feel rhe results speak /or memse1ves! 

Ha ' SftED TEST 
SlllJTEJ< ZM>IC in.PILER VS. IUamFT in.PIL.£R 

15 ctS:PRINTil. •HIT A KEY HM IEADV 10 START TEST•; 
21 I t=lN<EYS: IFI t=• •n£H2IEJllF1JRZ=1 m11: 
F<JIX=l5:UT016J83:PIJ<EX, 191 :PRINTPEEJ<CXI; :!Em 
31 F~X=tTD127:FORV=IT047:SEHX,Yl:t£ITT,X 
: FtltX= 127TlllSTEP- I : FOR'Yz4 7TCISTEP-1: &TC X, YI 
:~TY.X:FORX=llllllll:fllSUBlllllll=fll:lTX1Z 
41 C1.S:PRINT•FIN191D WITil fll9jA TEST'::STOP 
t• IEl\J~ 

BASIC PROGRAM SIZ•: 328 BYTES 
PROGRAM RUN: 22 Mlnutee, 37 Second• 

Cornpllerw: Microsoft Slmutek 

Compiled S1.ze 
Compile Time 
Program Run 
Sys1em Req· 
Price 

10057 By1es 
14 Minutes 

17 Min 04 Sec 
48K 1 Disk 

$195 00 

1228 By1 es 
0 75 Seconds 
1 Min 46 Sec 

16K LV II or 32· 48K Disk 
Tape S99 00. Disk S 129 00 

ZBASIC is an '" ln1erac1,ve Compile r '" This means •I is res1den1 while 
you wrtle your basic programs You may compile your progiam and 
run I( or save 11. w11hout destroying your res1den1 basic program• In 
lacl. 1ump1ng back and forth between your compiled program and 
your basic program is one of 1t"s besl 1ea1ures1 

S1mu1ek's compiler a llows saving your "compiled .. programs to 1ape 
or disk Programs may \hen be loaded by use 01 lhe sys1em 
command fo1 rape or as a / CMO Irle lrom DOS This makes II 
e~cremely hard lor people 10 'p1ra1e your programs 

Besl of all . S1mu1ek does no! c arge roy a1C1 es on programs you sell 
that are compile with ZBASICI {M1crosolt charges 10% or S200 a 
year') 

Why use a compl1cared "Aasembler" 10 wnle machine language 
p1ograms when vou can vmre them 'n ZBAS/C? 

Some of tll• b••le command• •upported br ZBASIC: 
FOR NF~ f STEP If lHE El Sf PffK ON GOTO 
SET RE SE T POINT CHRS RANDO/t RNO I I POKE 0 GOSUB 
OAI A REA D RESlOR ENO GOTO GOSUll Cl.S 
1NPU T INKEY ! lEf STQP OUT II P RrT\IR N 
PAINT LPRINT PRINT(ol USA SGN IN T ABS 

SOR U' N ASC VAL 
INl MA IM I - ' ANO OR SOR 

Model I TRS·80 (or PMC·80) Only 
ZBASIC Tepe Verelon: 1tK Level II TAS·80 
ZBASIC Dlek Venlon: 32 or 48K 1 Dl•k Sy•. 
ZBASIC Manual Only: 

Credit Card Of C 0 0 Call Toll F,_: (800) 528·1149 
or send check or money OJder lo 

SlllTEK "' 19 

ClllPITEI PIDDICTS ,,. 
po Bo~ 13687 Tucson AZ 85732 (602) 886 ·5860 
IC 0 D Ava.table SJ 00 f. •lrBJ 
TRS-80 ,~ a TM al Rad•o Shack a Tar1dy Corp 

see.oo 
$129.00 

$25.00 
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• ·· - - · . --........ 
:~~~';f_J_d.t,~._,_,_._~. ZIP UP TO 

7SPEEDS! - .~ ' .. ~ 
RUN YOUR TRS-80 RELIABLY UP TO 2.25 TIMES FASTER (4MHZ) BY PUR· 
CHASING FROM THE ONLY MANUFACTURER OF SPEEDUP UNITS TO RE
CEIVE WIDE-SPREAD NATIONAL ACCLAIM FOR ITS PRODUCT. HERE'S A 
FEW EXAMPLES OF COMMENTS ON OUR ORIGINAL BOARD: " ... elegant 
device . . does whal It clalms .", Kiiobaud MICROCOMPUTIHG, Oct 80 • 
(Bill Archbold's Speedup B111rd and Video I are) " some grut lhlngs" , 
INTERFACE AGE, Jin 80 • '' ... a worthwhile modl!Jcallon IOI' the TRS-80,'' 
86-US JOtJmal, Sept/Oct 79 • " . .. buutllu~ auembled . . ", CIE TRs-80 
Bulletin, Ma¥ 79. Our NEW unit h11 man¥ added lealurts • run progr1m1 
50% slower than normal, normal, ind 50% , 70% , 90%, 100%, or 125% 
luler (a 50% minimum lncreue la guar1m11d, 90 to 100% typlul , with 
no additional hardware • shows changes required to the TRS-80 to Insure 
reliable oper11ion up to 4mhz • software control with m1nu1I ovenide 
option • compensates lor slow memory • powtr LEO changes color to 
Indicate opt111tlng speed • supports speeds far In excess of 4mhz should 
lhty prove pnc!lcal In Iha lulure. 

ASSEMBLED & TESTED $37.50 

VIDEO I. An eltclronlc addition Iha! provides black characters and graphics 
on an all white screen lor a much easier lo read preuntaUon - glvts none 
ot ttia glare associated with plastic scr11n add·ons. Software controll1bl1 . 
For use with TRS-80 monitors only . 

ASSEMBLED $23.95 
Calll . reslden1s add 6% tu . Foreign orders ildd 10%. 

ARCHBOLD ELECTRONICS 
Rancho Cordova, CA 95670 10708 Segovia Way 

(916) 635-5408 
Dealer inquiries Invited • 

-. l ~ 

-VISA -
TAS·80 Is 1 r111l stered t11dem1r> ol TANOY CORP. 

I 
J ;·= 

SYSTEM 
EXPANSION 
FOii THE 

TRS-SO™ 
[

PC BOARD & ] 
USER MANUAl 

SERIAL l!S232C 20mA 1· 0 
• FLOPPY CONTROLLER 

32K BYTES MEMORY 
PARALLEL PRINTER POii T 

• DUAL CASSETTE PORT 
• REAL - TIME ClOCK 
• SCREEN PRINTER BUS 
• ONBOAllD POWER SUPPLY 
• SOFTWARE COMPATIBLE 
• SOLDER MASK,SllK SCREEN 

LNW 
RESEARCH o/53 
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510 f'ORX=62T065 
520 SET(X, Y) 
530 NEXTX 
549 N!::XTY 
568 PRINT@~ 78,"STOP"; 
608 SET(S8,34l 
618 SET(59,35) 
629 SET(59,36) 
639 SET(58,37 ) 
6U SET(57,38) 
658 SET(56 ,39 ) 
66e f'ORY•38TOU 
679 X•55 
689 SBT(X,'i) 
698 NEKTY 
?aS f'ORY •l7 T041 
7l e f'ORX • J2T054 
720 SET(X, Y) 
738 NEXTX 
748 NEXT Y 
758 SBT(32,35) 
760 SET( 32, 36) 
779 PORX • 28TOl2 
1 ae 'i•36 
798 SET(X,Y) 
898 NEXTX 
818 SET(28,37) 
828 SET(29,37) 
830 f'ORX•23T031 
848 FORY• l8T039 
as8 stT(X,Y) 
8611 NEXTY 
878 NEXTX 
880 SET(22,38) 
89 11 SET(Jl,48) 
908 f'ORX •34T037 
918 FOR'i=42T043 
921l SET(X,Y) 
9Jll NEXT)' 
90 NEXTX 
95 11 f'ORX•33T035 
969 Y• H 
979 SET(X,YI 
980 NEXTX 
990 PORX•S9T05l 
nee FORY•42T043 
U!e S!::T()<,Y) 
1828 NllXTY 
18311 NEXTX 
lOU SET('9, U) 
tese sETCSS,44l 
1869 SET(Sl , U ) 
1978 PORX=lTOSll&,NEKTX 
1971 PORK•62T057STEP- l 
U7 3 SET ( K , 44 l 
107 5 J a l 
18811 SET(56,4e) 
1098 PORX =lT068:NEXTX 
1180 SBTl57, 41) 
11111 PORX=lTOlSO:NEXTX 
1128 R!::SET(56,48) 
1139 SET(58,42) 
114 ll PORK• l TOUll' NEXTX 
1150 RllSET(57,41) 
1160 SET ( 59, 43) 
1170 PORX• lTOl88 •NEKTX 
12011 RESET(59,43) 
12111 RESET(SB,42) 
1212 SET (K,44) 
1215 PRINT@950,'PLOPl"r 
1217 FORX•lT021lll: NEXTX 
1218 PRINT~959," "1 
1225 NBXTK 
12311 SET( 59, U) 
12411 PRINT~945,"Wl!AT A MESSl'r 
1258 PRINT@478,'PHEW "; 
2222 GOT022 22 

Program Listing 6. Stone Lumber Logo 
1 REM *•*••••• STONE LUMBER •••••••• 
2 REM PROGRAMMER: BOB STONE (SENIOR) 
18 CLS 
28 SET (42,4):S!::T (43 ,4) 
30 POR Y• S TO 26 
48 SET ()2,'I) :SET(Jl,'i ) :SET(l4,Y) :SET 135,Y) 
511 NEXT Y 
611 f'OR Ycl7 TO 22 
70 SET (40,Y) :SETl4l,'i ) :SET 142,Y ) :SET 143,Y) 
ee NEXT y 
90 POR Y~21 TO 26 
1110 SB'!' (58,Y) :SET (59,Y) 1SET (60,YI :SET (61,Y) 
1111 N!::XT Y 
120 FOR Y•l7 TO 23 
139 SET (78, Y): SET\71, Y): SET(72, Y) :SET(7 3, Y): S!::T( 82, Y): S 

ET(83,Y) •SET(84,Y) : SBT(85,Y) 



dventure 
A DIVISION OF SCOTT ADAMS, INC . 

Scott Adams 
ADVENTURE SERIES 

WE WANT TO PUBLISH YOUR SOFTWARE! 
TRS-80 Models 1,2,3,Color and Pocket , Apple and Atari Computers. 

JOI N THE LEADING AUTHORS IN THE COMPUTER INDUSTRY THAT HAVE 
THEIR SOFTWARE PUBLISHED BY ADVENTURE INTERNATIONAL. 

Galactic 
Series 

Lance Mick I us 
Star Trek 3.5 

& Mean Checkers 

Si Iver Flash 
Pinball 

Southern Cross Systems 

,; R&ader Sel'llic,,_sn page 242 

Jack Moncrie f 
&Mi keWall 

Lunar Lander 

Chameleon 
Software 

Maces and--::-~ 

Magic Series 

We offer excellent Royalties, thorough advertising, 
great Dealer exposure , professlonal packaging and 
support ! WE CARE Thal ' s why we are one of the 
leaders Jn the industry! To submit a program , send 
a machine readable copy along with all the neces
sary document at ion to : 

ADVENTURE INTERNATIONAL ,,.91 

SOFTWARE REVIEW BOARD 
P. O. BOX 729 
CASSELBERRY , FL 32707 

A postcard will be sent lo you when your submi ssion 
arrives lo verily receipt. The Rev iew Board takes 
from one to three weeks to thoroughly review your 
program. 

SEND YOUR SUBMISSION TODAY! 

Missi le Attack 

Cornsoft Group 
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80 MICROCOMPUTING is the best thing that ever happened to the TRS-80. • Through the articles 

and ads in 80 TRS-80* owners are able to keep up to date on the latest in everything to do with the 
system. Indeed, if there is any one factor which may carry Radio Shack through the coming blitz 
from Japan it will be their superiority of support information and programs . . . provided by 80. 

Be sure that you have a subscription to 80 and that every TRS-80• owner you know has one too. 
The more readers 80 has. the more material can be published each month so you have a vested in
te rest in helping 80 to grow. Send in your subscription ... and one for a good friend. 

Whal is the one thing which makes your TRS-80• many times more valuable than any other com
pul r? lt 's the wealth of information which ls available for it. Through 80 MICROCOMPUTlNG you 
have an incredible resource : far more information than is available for any other computer in the 
world .. . information that is available to you on a monthly basis. This information is priceless. 

And what is the second thing which makes the TRS-80* more valuable than any other computer 
ever sold? [L's the growing number of increasingly better programs written for it. You'll find 80 a 
continuing source of programs for your system ... and through the ads. a key to the unfolding world 
of microcomputers. 

'TRS-80 is a lrademork ol Tandy Corpora!lon. --------------------D ')7[§@9 bill me for one year of 80 Microcomputing-$18.00 

Name ____________________________ _____ ~ 

Address _ _ ____________ ___________ _______ ~ 

City _ _ ____ _______ ___ _ ___ Stat . .._ ____ Zlp. ______ _ 

Canadian $20.00 US funds, 1 year only Foreign $28.00 US funds, 1 year only 
Please allow 4 to 6 weeks !or delivery 

80 Mlcrocomputlng • PO Box 981 • Farmingdale NY 11737 31188 
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148 

145 

SE!T(90, Yl :SET(9l, Y) :SET( 92, Y): SET( 93 , Y): SET(98, Y): S 
E:T( 99,Y) :SET(l09 , Y) :SET(lBl,Y) 

SET(lB6,Y) :SET(l97, Y) :SET(1116,Y) :SET(199,Y) :SET(ll 4 

150 
160 
17 9 
180 
1911 
209 
210 
229 
230 
2411 
259 
269 
279 
280 
299 
31111 
310 
329 
3311 
349 
35 0 
369 
370 
369 
390 
4011 
410 
429 
439 
HO 
450 
460 
470 
~80 
490 
5 119 
519 
529 
53 9 
50 
ss9 
560 
57 0 
588 
598 
690 
610 
628 
639 
649 
659 
660 
6711 
689 
6911 
700 
719 
729 
739 

, 'i) : SET ( llS , Y) :SET ( 116, 'i) :SET( 117, Y) 
NEXT 'i 
FOR X• 32 TO 41 
seT cx, 5J 
NEXT X 
FOR X~24 TO 39 
SET(X,6 ) 
NEXT X 
SET ( 22, 5) : SET ( 23, S l 
FOR X•26 TO J 1 
SeT ()C,7) 
NEXT X 
FOR X• 36 TO 45 
SET (X,9) 
NEXT X 
FOR X•36 TO 43 
SET (X,111) 
NEXT X 
POR X•l 8 TO 31 
SET (X,ll) 
NEXT X 
FOR X• 20 TO 31 
SET (X,12) 
NEXT X 
FOR xa 36 TO 49 
SET (X,14) 
NEXT X 
FOR X• 36 TO 47 
SET (X , 15) 
NEXT X 
SET (16, 19) : SET (17 ,10 ) 
FOR X•22 TO Jl 
SET (X ,16 ) 
NEXT X 
FOR X• 24 TO 3l 
SET (X ,17) 
NEXT X 
St:T (46,8 ) :SET (47,8) 
SET (50,13) :SET (51 ,1 3) 
SET (20,15):SET (21 , 15) 
!'OR X• 44 TO 61 
SET ( X,17) :SET (X,18 ) 
NEXT X 
FOR X• H TO 57 
SET (X , 2l ):SET (X,22 ) 

EXT X 
!'OR X• 36 TO 57 
SET (X,2 5 ) :SET (X,26) 
NE XT X 
FOR X•66 TO 77 
SET (X,17) :SET (X,1 8) 
NEXT X 
FOR X• 86 TO 89 
SET (X , 17): SET CX,l8):SET (X, 22): SET (X,23l 
NEXT X 
POR X•l02 TO 103 
SET (X,l8):SET (X,19):SET (X,29) 
NEXT X 
FOR X~ l04 TO 1115 
SET (X,19):SET (X,20):SET (X,21) 

strange lace but became a 
Frankenstein, complete with 
moving lips and shifting eyes. 
•Program listing 3-Was an 
Easter Bunny but quickly trans
formed Into a Playboy Bunny 
with blink ing eyes. 
•Program Listing 4- Was a 
plain and simple boat until the 
letters USA were added and ap
peared to move across the body 
of the sh ip. 
•Program Listing 5-ls the 
class favorite. The first day It 
was a simple stop sign. The sec
ond day, the student added a 
dog. With a li ttle prodding from 
classmates, the student had the 
dog add a few " plops" at the 
base of the sign. 
•Prog ram Listing 6-ls the ad
vert ising logo for a lumber com
pany owned by a student 's fa· 

.,, RHder Servtce-see page 242 

ther. 
By the end of the week, every

one had completed exciting and 
creative graphic displays. Each 
was so proud of his/her accom
plishments, that it was not un
usual for friends and teachers to 
stop by the computer room and 
view the drawings. 

The students not only enjoyed 
this assignment, but they be· 
came proficient at using graph
ics. Future assignments wlll be 
much easier for them. 

Instead of just solving right 
triangles with the Pythagorean 
Theorem or general triangles 
with the Law of Sines and Co
sines, they will be able to draw 
these triangles. 

The graphics can also be 
used to make bar graphs, dis· 
play data and write games.• 

7 40 NEXT X 
759 FOR X• ll6 TO 123 
76 9 SET (X , 17) :SET (X, 18 ) 
779 SET (X,29) 
780 SET (X,22):SET (X,23) 
790 NEXT X 
800 POR Y=28 TO 3 5 
810 SET (70 ,Y ) :SET (71. Y) : SET (72,Y) :SET (73 , Y) 
820 SET (88,Y) :SET (89,Y) : SET (90,Y) : SET 191,Y) 
825 SET (96,Y ) :SET(97,Y ) 
839 SET (196,Y) :SET (107,Y) 
6411 NEXT Y 
850 FOR X=74 TO 81 
860 SET (X,34):SET (X,35) 
870 NEXT X 
880 POR X=92 TO 99 
990 SET (X ,28 ) :SET (X ,3 5) 
980 NEXT X 
918 FOR V• 3l TO 32 
9211 SET ( 92,Y) :SET (93 , Y) :SET (94,Yl :SE:T (95, Y) 
930 NEXT Y 
949 POR Y • 29 TO J9 
959 SET ( 96,Y) :SET (99,Y) 
969 NEXT V 
970 POR Y• 33 TO 34 
989 SET(98 ,Y ) :SET (99 ,Y ) 
9911 NEXT Y 
10 90 SET ( l 98 , 28) : SET ( 109 , 28) : SET ( ll 0, 28) : SET C 11 L 26 

) 
1919 SET (l 98,3l ) : S E1' (1119 , 31) 
1029 FOR Y~28 TO JJ 
103 9 SET (112 , 'i) :SET (113 , V) 
1040 NEXT Y 
1959 FOR Ya29 TO 31 
U68 SET (ll4,Yl : SET (115 ,Y) 
1970 NEXT 'i 
1"911 t'OR Y•Jl TO 32 
lB99 SET (119 ,Y) :SET (111,Y) 
1199 N~XT Y 
1119 FOR V• 33 TO 35 
1120 SET (114,Y) :SET (115,Y) 
113 0 NEXT Y 
1149 FOR Y• 34 'l'O 35 
1150 SET (120,Y) :SJ:::T (121,YI :SET (1 22 ,Y ) :SET (123 ,Y ) 
11611 NEXT Y 
1290 GOTO 1299 

AUTHORIZED TRS 80 " DEALER #R491 

$670.00 MODEL I 
16K Level II with Keypad 

26-1056 

$3500.00 

$875.00 
MODEL Ill 

MODEL Ill 16K RAM, 
MODEL Ill BASIC 

26-1062 

WE ACCEPT CHECK. MONEY ORDER. OA 
PHONE ORDERS WITH l/ISA OR MASTER 
CHAllGE. SHIPPING COSTS WILL BE ADDED 
TOCHAllGE ORDERS. DISK DAii/ES. PRINT· 
EAS. PEll l PHER.t.LS. AND SOFTWARE -

MODEL II 
MODEL II, 64K 

26-4002 

YOU NAME. WE' l/E GOT IT. FULL FACTORY WARRANTY 
WAITE OR CA\.L FOR OUR COMPLETE ON ALL IT EMS SOLO. 
PlllCE LIST. 

C & S ELECTRONICS. LTD. 32 EAST MAIN ST. MILAN. MICH. 48160 
(313) 439-1508 (3131439· 1400 

C& 5 EL.EC.TRONICS MAJ.IT IS A'N AUlMOAIZEOTRS. e a· S.~lESCENTEA C:.TORE •R49' 
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EDUCATION 

Hints and kinks from the land of institutionalized 80s. 

Notes 
From the Classroom 
Ralph L. von Kaenel 
2110 N. W. Couch 
Camas, WA 98607 

If any of you educators hope to Introduce 
your students to the computer world tor 

their every day use or a career, this art icle 
may help you avoid some classroom stum
bling blocks. 

Mistakes 

During the past year, we've given five 
TRS-80 Level lls a complete run through 
and have made as many mistakes and dis
coveries as possible. 

Our first mistake was to place the com
puters back to back, leading to an undes ir· 
able distortion. So, we placed them side by 
side. Even when doing this, we had to leave 
about ten inches between units. Our wir ing 
was a jumbled mess of extension cords. By 
pulling each computer on its own bar, pre
ferably with Isolated tilters, we solved the 
problem. When wires are crossed from one 
computer to the next, an occasional 'glitch' 
will appear. There Is enough stray static 
around without creating some of your own. 

We also had a rash of spoiled tapes dur
ing a period of dry windy weather. We real· 
lzed then Iha! some students seemed to be 
full of static. The electrical kind as well as 
the verbal. By having the students touch a 
water faucet before touching their tapes, 
this seemed to help. 

The next big problem was with our tape 
recorders. With lour CTA-80 recorders and 
one CTA-41, the recorders ran the tapes at 
the same speed. The CTR-41 counter, haw· 
ever, rotated at a much laster rate. II a stu
dent recorded on a CTA-80, for example, 
and marked the footage, I hen moved to the 
CTR-41, he would, in effect, tape over a pro· 
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gram due to the difference In speed in 
recorded footage. We exchanged the 41 for 
another 80 and that completely solved it. 

When you spend hours producing a pro
gram you real lze quickly the common sense 
in locat ing an lne)(pensive method for repro· 
ducing from your master. We found that a 
jumper cable between two CTA-80s, w ith 
the volume down to level two lor recording 
and level lour for loading, provided perfect 
reproduct ion. We disconnected the speaker 
on one recorder to stop outside noise from 
interfering. Th is allowed students to ex· 
change programs without ty ing up a com· 
puter and also work without creating any 
disturbances. 

One recorder did g Ive us some trouble un· 
tll we read the art icle by John Victor in the 
February issue of 80 M/crocomputing about 
misaligned heads on tape recorders. One 
keyboard also needed a modification. Th is 
was furnished free of charge and returned 
In three days. 

Adjusting 

With beginners there are many false 
starts and changes to programs, so we 
found a bulk eraser a necessity. 

It's indispensible and less expensive 
than replacement tapes. 

During the hot weather, we installed fans 
in the classroom to help cool the comput· 
ers. We discovered that the computers 
worked best at 60 to 85 degrees. Anyth ing 
above 85 caused bad tape loads. 

During the winter prolonged periods of 
cold weather had the same elfect. So, we 
plugged in an electric heater to hold the 
temperature at 60 overn ight - and solved 
another troublesome problem. 

For those of you, who still own a CTA·41 
tape recorder, hang onto it. 

The new CTR-80 which comes with the 
newer computers is a handy Item but It 
ru ins tapes II it is turned off or on during a 
load ing run. If you make some simple mod· 
ificallons (see the April Issue of 80 Micro· 

Beginning computer students at Camas High School, Camas, WA. learn lo use 80s. 



compuling, page 110) you'll be more than 
satisfied with the CTA-41 . 

If you want to Include a switch in the 
speaker circuit (Fig. 2, April, 1980 article), It 
will enable you to turn the audio off after 
locating the program start. The audio per· 
mi ts you to record the footage and be aware 
of the end of a program, so you won't have 
to guess or waste good computing time. 

Each student has an hour when he or she 
may use the computers. Thus, I needed a 
switch on each computer. With nothing 
available locally, I settled for a plug·ln. By 
cutt ing the power line on the power supply 
unit and installing a six-prong plug·ln 
274-207 and in-llne 274-208, I keyed each 
computer and numbered It. See Fig. 1 for a 
simple method to connect plug-ins for up to 
nine computers. I also have a master plug-In 
that gives me control over any of the com
puters. The plug-ins are made so that they 
cannot be plugged In except one way, 
which prevents a poss ible short. 

We are teaching programming without 
the use of sottware. Our students are jun
iors and seniors at the high school level and 
are generally business and account ing maj-

SAVE$50! 

ors. The first quarter Is spent in the text· 
book, and the second quarter Is spent with 
the Level II Reference Manual. During the 
second quarter, the students work on pro
gramming In areas of Interest. 

During our first year, we converted the 
16K Level II to Level I, which used software 
that would be compatible with the text· 
books available. Now that author David A. 
Lien Is marketing another book, Learning 
Level II, (which upgrades the original text to 
Level ti) we thankfully say goodbye to con
version tapes. We now train the beginning 
student on Level II. 

We are busily converting our remaining 
texts to Level I I and hoping for an easier 
year. 

The two sets of prepared training tapes, 
Level II Basic Course, parts I and II, are 
beautllulfy done and easily understood. 
Students can read through them in just a 
few hours. Sitting quietly at a computer and 
pressing keys with one finger, there Is a 
tendency to rush through this without prac· 
ticing the many little programs shown as 
learning applications. I've found them more 
impressive as review or advanced work. The 

COMPUTERIZED MUSICAL CAR HORN 
Hooks 10 your car in minu1es. and plays 1he mo~1 

rccogni7ablc bar' of you r favorite tune. , such a~ ; ~ 
. . ,1 .Hn.1h" lhr11h' 
··11m.._ l'.1n1h.:1 · I hcn1t' 
· · 1 , tnc H . ~np:,•r ' · t hem.:· 
\ u._ hl'1 1 ', .\ \\('1~ h 

1.u 'f"JllV:~J 11 ... nnr 

(arid J4. 95 
shipping & handling) 

$99.95 
(RtKul11r Price Sl49.~) 

l ' 111~ Ohl• \• ,\di I 1~,I\\ JI .. 111 I\\ ,rnJ ,.11lk.,:\." ~·llllo':• 

' ol•f ll 1 t\\\' I ' .... . 1 11.,,l ol ~ ll(l!I ~ 1llo~1 ,1r\l\'\"tl 

\1.l mc1·i.:Jn Di-irib11 1nr' v464 

918-825-4844 

I nhum l'u"'m u luie-.. 
<1hU\.I RnJ:t'r .. m tt'h . ...;; \ 
tr. in, t'll lhc Hooi rt 
.. DJJIJ .. " I hrrn" 

\ " h~hl "' 

lfllS. Mill 
Pryor. OK 74.~61 

DOES YOUR TRS-80 • DESERVE THE V'ERY BEST SOFTWARE? 
EDUCATIONAL 

MATH·PAll· l(;>MATH·PAK-2. lnlerectlve m•lh drill progreins. Enter 1nswer1 dl91t by dlgll. ju1t like p•per •nd 
pencil. With user Hlected dlllleulty levels. rem1lnd1,., c1rryover1. reducing. slmpllfle•tlon. 11•mes 11 rew1n1s. 
scoring, and more. Order MATH·PAK· 1 lor whole numbotfl, MATH·PAK·2 lor lrectlon1. S14.95 H (L2·18Kl 

BUSINESS 
H·O·R·K-S · Low cost, single entry .ccounllng syslem th1I wor111. H11 68 uHr IHlgned account codH. 1uto 
1udll lrell. aurch wllh tot1l1 , 32 or 48K. I to 4 drives. credit end debit 1ummlflH with 3 torm111. up to 9200 
complll• entrlH, plus 8 plQH or docum1nl1t1on. (J2K·1 disc mlnimuml S24.95/cuHtle 129.95/dlac 
INVENTORY+ ,Nhy 1&111• 101 just en Inventory llsllng1 Get 1glng reporll with 2 optlon1, reorder ,..ports. 10111 
llsllng1 with purchue d1tu 1nd 1moun1s, 10111 cost of lnnntory. Item• 1old, profit rnl'lllln1 . and more; Do 
d1y to d1y upd1tH, delete lt1m1, ch1ng1 Item•. end peck lllH: wllh prlni. routlnH end doeumental!on. 
(32K·t d isc min imum) S24.95/cuHtte S29.951dlsc 
CASH REGISTER 80 . UH your TRS-ao· H 1 point al Hie lermlnel with 1ulo lnventOI)' lookup, 1ulo pricing, auto 
lnv1nlory upd•ll. discount pricing. autom11fc lulng, print Hiii slip with user 1d)u&lld lormlls. end al <hoy 
reports wllh Ill cash. char;•. 1nd check HIH by ulespen;on. CASH REGISTER 80 requlrH INVENTORY+ . 
.aK. and t disc minimum (2 discs r•commended). S24.95/cnulte S'29.9Sld\sc 

Send check or M.O. to: Dealer and educational Inquires Invited. ~ 
Mass. residents add 5% tax. ~ 

EDU-WARE v477 

P.O. BOX 336 
MAYNARD, MA01754 

~Reader SeMce-see page 242 

Ask about our cassette dupllcatlng service for TRS-80. 

"TRS·80 Is a registered trade mark of !he Tandy Corp. 

student will then take lime to make notes or 
by then has lost his fear of breaking Into the 
mlddle of a lesson to pract ice an example. 

A tine book to have In your library is 
Radio Shack's unabridged Dictionary of 
Electron/cs. And another Invaluable source 
of Information Is your local computer club. 

If you do indeed get computers for your 
class, you can expect some long and Inter
esting hours. The serious student will take 
the chance to confront challenges pre
sented and create some new ones for 
you.• 

Fig. 1. Soldering the plug·ln 274-207 and In
line 274-208 as keys ro the power unit. Make 
sure they are connected to the same poles 
are marked, or there wi ll be an open circuit. 
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POSTMAN DATA HANDLER THE CREATOR 
Ver. 1.0 - by Fred Laforest The CREATOR is a new type of program for the micrt:r 

A maehln• language moiling list program that will do: computer operator. Yes operator!/ Easy enough for the peoon 
• 650 Labels on a 35 track disk drive just getting into the market. Use and create a program that is 
• 1534 !ables on on 80 track drtve very sophisticated that programmers will comment highly 
• 10 fields (2 user defined) about. The program will create error free basic programming 
• FAST SORTS 500 records in 30 seconds (use any or all keys in code. Not almost ready to rvn BUT READY TO RUN WHEN YOU 

any order) ARE FINISHED. YES. gives birth to a program. Just an~er simple 
• Fully usable on a one ( 1) drive system (capacities shown ore questions and hove o simple background In the d isk system of 

for a single drive system) your computer ( if you read your basic manual when you have 
• Any label stock 1h'' thru 1 W' vertical (single label horizontaO questions you will hove no problems). THIS PROGRAM IS NOT A 
• Print one label or a sequence of labels DATA BASE!! 
• Purge duplicates with or without user assistance Now in the package comes the report generator that Is In 
• 9 digit zip code the same concept as the CREATOR. It is called REPORTER. This 
• Fo.stseorchononyfield-randomoccess-3secondoveroge program creates report output for the CREATOR for either 
• Easy screen for fast editing screen or printer. 
• REQUIRES MIN. 1 DRM and 32K OF MEMORY. ms-ao·. MOD I These 2 programs are on one diskette and ore available for 

This program is now available In 2 different packages. only S295 complete. The system requirements are one of the 
1) A sample package that does a ll the functions of the full below. 
system(except the purge) and sells for S25 and is to be used as ms-so MOD 1. 32K DISK 
a sales tool only. This is a fully operational package but con not mS-80 MOD 11. 64K DISK 
be enlarged or modified in any way. Cornes wi th the complete APPLE 11 . 32K DISK 
documentation and credit con be issued to the real package This is the most outstanding programming package oval~ 
if returned to its place of purchase within 20 days. able from anywhere. Now you con c reate INVENTORY SYSTEMS. 
2) The full program that Includes the PURGE function with full PAYABLES and RECEIVABLES. CHECK REGISTER and EXPENSE 
documentation. This package will be updated as time goes REGISTER. and MUCH MORE! 
on with new Ideas so it includes a registration cord. This package is ready tor delivery only S295 foronyoneof the 

"Now It •v•n work• on Newdos-ao· systems above (PLEASE STATE SYSTEM WHEN ORDERING). 

Ust Price $125.00 <::' 
Send S25 for Sample Package - if not everything you 

1 
QOI OFF - Save 10% this month 

Software Only!! expected return sample disk for full refund(less shipping). You .fl_ /0 / 
can't losell • _, ._ ____________________________________ -'.-._J,....r __________________________________ .... 

SUPER-UTILITY 
by K. Watt 

- MAIN PROGRAM UST -
ZAJJ UTIUTY 
Display Sector(Disk, File) 
Display Memory 
Compare Disk Sectors 
Copy Disk Sectors 
Verify Disk Sectors 
Zero Disk Sectors 
String Search 
Sector Search 
PURGE UTIUTY 
Kiii Selected Flies 
Gel Disk Directory 
Zero Unused Directory Entries 
Zero Unused Granules 
Remove System Ales 
Klll By Category 
Change Nome. Dole, Pass-

word, Auto Command 
Change Fiie Parameters 
Remove Passwords 
DISK FORMAT UTILITY 
Standard Format 
Format Without Erase 
Specia l Format 
Read Address Marks 
DISK COPY UTILITY 
Standard Copy With Format 
Standard Copy Without 

Format 

Special Copy ( to bock up 
any protected disks) 
Purchaser Use - Only for his 
own personal d isks. 

TAPE COPY UTILITY 
This program is to make back

up of any ffiS-80 lope. no 
matter how it Is recorded 
(note again this program is 
for the use of the original 
purchaser for his own pro
grams only) 

DISK REPAJR UTILITY 
Repair Got Tobie 
Repair Hit Tobie 
Repair Boot 
Read Protect Directory Track 
Recover Kllled Files 
Check Directory 
MEMORY UTILITY 
Move Memory 
Exchange Memory 
Compare Memory 
Zero Memory 
Test Mef'T)(){y 
Input Byte From Port 
Output Byte To Port 
Memory To Disk 
Disk To Memory 

- For mS-80. MOD I -
For a more complete overview. send a setf addressed stamped 
envelope. This program is sold on disk only and retai\sfor$49.95 . 

OTHER THINGS OF INTEREST 
For The TRS-80" MOD I 

ST-80 111 the top of the line in 
communication packages. MOD I. 

List Cash Discount 
S150.00 $137.00 

LEX-II MODEM answer/orig . 

List Cash Discount 
S179.00 $139.00 

SINGLE 5% DISK DRIVES 40 Track 
with Power Supply and Case. 

List Cash Discount 
$399.00 $299.00 

DUAL 511• DISK DRIVES 40 Track 
with Power Supply and Case. 

List Cash Discount 
$799.00 $579.00 

80 TRACK DRIVES with Power Supplv and Case. 

Lisi Cash Discount 
$650.00 $410.00 

DUAL DRIVES 80 Track 
with Power Supply and Case. 

Lisi Cash Discount 
$1100.00 S800.00 

All hardware must be pre-paid to receive cash discount 
o r 

Use your Master Cord and Vlso 

•• 
WR ea~ a•CTDR MARKllTING, 

Dealer Inquiries Invited._... 1 N c o Fl P o Fl A T e o .... ..,.. DeCll•r Inquiries Invited. lllm'I 

• 6250 Mlddlebelt • Garden City, Ml 48135 • 1 (313) 425-4020 ._.. 
c sh I Sony 0 co D over si 50 001 Most orders shipped ne)(1 day. All orders must have shipping lr;cluded. Please odd 21. 

C.O.D. -Certified Chleck.lg~;.o,. orsh .oppl~ tichlg~n r~slde-nts. plea~ add .1% tax. Add extra S 1.50 tor C.O.D. Personal checks toke 3 IN'eeks to clear. Send S, .00 
or $2.50. wtlich ever s h • ..,, or 1 ..... 

tor catolOg - get $2.00 credit oo next order. 



An 
innovative 

word 
processing 

system 
for 

TRS-80* 
MODI 

Lazy 
Writer®· 

©1980 
by 

David 
Welsh 

It is time to put your 
word processing program 

away and use a 
Word Processing System 

•t.oiv WnfEI< IS Iha prooucl of ABC Soles 

LAZY WRITER Takes on Scrlpslf© by Radio Shack® and Electric PenclF® 
Naa all th• thing• that oth.rword proc•ulng program• ahould hav•. Easy l o use. wr1 tten all In machine code./ II permlls !he Inserting and deleting 
by characters. WOids. sentences. and paragraphs/ Page scrolling up and down/ Search ahead of !he c ursor or behind the cursor tor any character I 
The cursor can be moved up, down let! and nght /You can seek top ot file and bottom ot Ille / Block move cf text, block delete ot teX'f/ Search and 
replace or search delete / Unlimited Insert ( to the limit of your mach nes memory) / Permits use w ith lower case I 
Hoa things that oth•r programs ahould hav•, but don't. Upper and Iowa case output to yaur p rlnler (i f your pr1n ter accepts lower case) wilhoul 
having your computer modified. ON UPPERCASE ONLY MACHINES: This program marks the capitol letters so you can see which ltltters 01eCAPtTALSond 
wt11ch are not/ Wrll change all upper characters teX'f to lower case or oil lower case l o upper. A SINGLE COMMAND I Will copttatize the first lener al a ll 
sentences and all proper noun l' s. WITH A SNGLE COMMAND/ LOADS ANY ELECffilC PENCIL / FILE. ASCII SAVED FILES. EDTASM ALES or BASIC PROGRAMS 
S'>.VED ASCII / Permits installing spe<; ial control c hrnocters 'in your text tor your printers special fea tures. like double wide or condensed print I Definable 
screen length and definable print length to 255 characters wide / Screen ediling lhat is not final tlll your commend. This moons tnat you can edit your 
me on Iha screen and ttyou don·1 like how It reads you can cancel and leave it the way II wos/Youcon append files(which moons thal you can put one 
fi le to the end of another file)/ No lost characters at the end of the line. even for the loslesl typist/ A d irectory ol o il your flies is available lo the user 
without leaving the program/ SaVing ptogroms to d isk easy enough tor the non-computer user I To save memory. not oil the program modules are In 
memory o l one time but are called from Iha disk as needed/ You con set lab positions like on a typewriter I 10 CUSTOM COMMAND KEYS tor the 
elCperienced user there isa command Ille that permits many special functions that are a ll user defined (not enough space tor betterexplonolion in ad, 
send for complete overview) I Program has HELP lite tha t is a short review ol the commands that are ovolloble I 
Standard Prlnt•r Modul9. Ttus printer module Is proVided tor the user as a standard feature. Optlor.o l spec ia l printer routines for custom pnnterwl!J be 
available in the near tuture. In !his original release. II has the following pr1nter drivers and will support the following printing devices: RS232. ffiS232 and 
PARALLEL printer ports. You hove the following format commands: Justifies Text. Cenlers Text Centers Title. Line Spac ing. Line Lenglh from 3-255 
chomclers a nd Sal Margins I Also send any ASCH 
code to any prlnt81' from lhe lext / Save formatted 
text to the d isk tor spooling later I Information for 
customer to load his own specia l ptlnler d river / 
Printing can be stopped and started by the user ot 
ony time and then restarted where you let! o ff/ You 
con pnnt entire me Of just print to bottom a l the page I 
communication Pockag•. RS232 COMMUNICA
TION TI:RMINAL PROGRAlv1 perrntts you to commun~ 
cote with other computers. Tra nsfer flies from one 
machine to another. Permits dumplng memory a
cross the phone lines. Receive files from other TRS
so·sand "Shake Hands" with larger computers. This Is 
the complete syslem coiled lAlY WRllER. There is no 
pock.age WT!tten tor the TRS-80• lhot Is OS campr~ 

hensive. This package is available for the 
ms-so· MOD I. 32K or larger with at least 
a single disk drive. List price Is from 

... $125.00 ~ 
Dealer Inquiries lnvtled Wilr 

•••m·~aa •DPT••OTORM-1<8TINCI,, 
---- 1 N C 0 A P 0 A A T E 0 

6250 Mlddlebelt • Gorden City, Ml 4S135 
(313) 425-4020 

C.O.D - Cellifled Check M.O. a Casi\ only Sotry. no C.O.D. over 
$150.001 Most Cllders shii:>ped r""'1 day All ~,. musi have pping 
lnciuded. P,ema odd 2'r. ex S2.50, which _ , Is highei fa ppjng 
MlchlQoro residents. please odd 41. OJC. Add e>:lro S1 .SO lex C 0 .0 
Pelsonol checi<S take 3 wea<s to clear. Send S1 .00 tcx cololog - !Jf'I 
S2.00 crecfrt on oext order. 

.,-Reader ServicB-<ee pa ge 242 

Complete 
support for 

Splnwriter, D1ablo, 
Qume & 73 7 Centronics 
Printers. to use all of the 

features these printers otter. 

Hanging Indents 

Newsletters for users of this system 
to keep them Informed of any questions, 

p roblems a nd special p roducts mode for 
use wltn tn\s system. 

Modify this package for ffiS MOD 111 

Program to do form letters. 
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Part Six of a Series 

A subroutine by any other name. 

Into the 80' s 

I. R. Sinclair 
89 Alexandra Road 
Sible Hedinghan 
Halstead, Essex C093N 
England 

0 nee your programs pass the very slm· 
pie stage, you'll need to present a 

menu. As the word suggests, a menu Is a 
list ol choices tor the user. He makes a 
choice. The way it is presented and the way 
the user makes Jne choice are all the dill· 
erence in the world between a program that 
is a joy and one which is a pain . 

The menu should, first. give the user 
some idea of what the choice ls-not just a 
listing of five numbers! The descript ion 
needn'I elaborate, none of your " sun· 
ripened section of choice, West Coast 
subroutine, delectably preserved In quotes" 
-i t isn ' t that sort of menu-bu I It must tell 
all. Fig.1 shows a typical short menu, with 
choices for keyboard entry, enlry of data 
from cassette, and terminat ion. 

Termination is important , If the menu is 
presented several times in the program. 
There's nothing as infuriating as having to 
go through several unnecessary steps just 
to stop a program. The BREAK key can be 
used to terminate, but it makes sense to 
construct programs that need little interler
ence. 
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Using lhe command PRINT CHR$(23) just 
before the menu printout prints it in double-
sized characters. The character size can 
then be returned to normal later with a 
PAINTCHA$(28), POKE 16445,0, or CLS 
command. 

The simplest way to carry out a menu 
choice Is to lype and enter the number of 
the chosen Item. In ordinary BASIC, this 
would be done as shown in Fig. 2. The 
choice Is made by typing one of the num· 
bers shown in the menu and ENTERing. 

Line 30 Is an error trap: It you have select· 
ed a number that doesn't exist , you are in
formed, and steered back to the menu to try 
aga in. That's an importan t point. If an error 
trap causes a return with no explanat ion, 
the user may not know that there is an error, 
because there is only a slight flicker on the 
screen. Showing a message leaves the user 
knowing that there has been an incorrect 
entry. 

Lines 40 through 70 implement the 
choice. For each possible menu number, 
the program Is instructed to lump to a differ· 
ent li ne, or to end. At each of the new lines 
(the examples show 300,700,1000). a new 
sect ion of program must start. This wi ll 
carry out the action promised by the menu. 

That's how a Brand X computer might 
deal with a menu, but the TRS·80 has a 
whole lo t of tricks up i!s sleeve. One of the 
tricks, as far as a menu choice is con· 
cerned , is the command ON K GOTO . ... 

Fig. 3 shows this replacing line 40 In Fig. 
2, with lines 50 through 70 deleted and a 
new line 5000 added. When you enter a 
number, it is ass igned the variable name K. 

In the new line 40, the command assumes 
that K Is a number that ranges from one up· 
wards, and It counts the line numbers that 
are entered between commas. If K is one, H 
brings you lo the first number; if K is two, H 
brings you to lhe second, and so on. You 
must make sure that there are as many line 
numbers fol lowlng GOTO as there are 
choices on the menu. 

Fig. 3 Is a development of this system; 
you don't even have to ENTER! By using the 
INKEY$ command, whatever number you 
hit will be assigned to K at once, and your 
program choice fo llows. INKEY$ needs a 
string variable, K$, so that the step K =VAL 
(K$), or the use o I ASC(K$), Is needed to con· 
verl to the number form, K. Because TAS·80 
BASIC has the ELSE command, the conver· 
slon can go into the same line. Line 40 
makes the error trapping routine more Inter· 
esting. If the selection has been correctly 
made line 40 Is ignored, but a faulty selec
tion causes the words INCORRECT ENTRY 
to be flashed ten times. This routine also 
makes use of STRING$ again. 

When using PAINT STRINGS, remember 
a number of characters are printed in a row. 
The number Is the first number specified In 
the brackets. The second number is the 
ASCII code number for the character we 
want lo print. If you can't be bothered to 
look it up, you can write the character be
tween quotes, like STR\NG$(25,'" '). In th\s 
example, 32 Is the ASCII code for a space, 
so STRING$(15,32) simply replaces the 
words INCORRECT ENTRY by spaces, de
leting the words. Line 50 has the ON K 
GOTO selection feature, and the line nurn· 



bers which follow lake the program to the 
routines which are specified on the menu. 

You can use the same program for differ
ent games, because you only have to select 
a dillerent set of data and Instructions for 
each game. 

Allematlves 

We don't always want a full menu selec
tion. Sometimes a choice of two la quite 
enough. There are two methods I use. One 
Is the letter or number method Illustrated In 
Flg.4. The choice Is between two Items, and 
you are Invited to type any number for one 
or for the other. Once again, we don't use 
ENTER when you make a choice-though It 
does give you lime for second thoughts, 
because we use INKEY$. Line 10 gives the 
instructions, and line 20 contains the usual 
INKEYS Instructions. In line 30 we take 
VAL(K$), which will be zero II KS Is a letter, 
and use that to decide whether we jump to 
line 100 (PROCEED) or line 40 (RETURN). It's 
simple and effective, but II can be phased 
by typing O as a number. A foolproof way 
makes use of the ASCII codes of letters and 
numbers, and Is shown In Fig. 5. 

In line 30 of this program, the first sec
tion, K = ASC(K$) finds the ASCII code for 
the character which has been selected. If 
this Is a number, then Its ASCII code Is less 
than 58 and more than 48, and this is saned 
out by the second section of line 30. II !he 
character Is a letter, Its ASCII code Is less 
than 91 {unless you hit SHIFT as well) and 
more than 64. This also causes a jump. If 
any other key has been pressed, line 40 reg
isters a mistake and causes a return, after a 
short delay, to the choice In line 10. 

We can go further with the use of IN
KEY$. Fig. 6 shows a routine requ~stlng a 
YES or NO answer directly from the key
board without using ENTER. It's a develop
ment of !he YES/NO routine we used In Part 
4, with a flashing error message, and a 
flashing asterisk (which I call a 'flashterlsk') 
as a prompt. Just to add bells and wh istles, 
there is a time tlmll feature-you must type 
YES or NO quickly to beat the asterisk, or 
your entry ls Ignored! 

These routines, ranging from the simple 
to the full scale YES/NO are often needed in 
a program. It Is tedious to enter them In 
each place where needed. 

That brings us to subroutines. 

MENU 
1_ KEYBOARO EN TRY. 
2. CASSETIE ENTRY. 
3. TERMINATE. 

PLEASE CHOOSE ~ 

Figure 1 

"The menu should. 
give the user some idea of 

what the choice is . .. " 

5 REM INTO THE B0'S FIG 6.2 
10 CLS:DEFINT K,N 
20 PRINTCHR $ ( 23) TAB ( 15) "MENU": PRrNTTll.B ( 15) "* ***": PRINTT 

AB(l)"l. TO ENTER NEW DATA":PRINTTAB(l)"2. TO READ 
EXISTING DATA":PRINTTAB(l)"3. TO ENTER DATA FROM 

TAPE":PRINTTAB(l)"4. TO TERMINATE PROGRAM":PRINT"P 
LEASE CHOOSE BY NUMBER" 

30 INPUT K:IF K<l OR K>4 THEN CLS:PRINT"MISTAKE - PLEAS 
E TRY AGAIN":FOR N=lT0500:NEXT:GOT020 

40 IF K=l THEN 300 
50 IF K=2 THEN 700 
60 IF K=3 THEN 1000 
70 IF K=4 THEN CLS :END 
300 CLS:PRINT"DATA ENTRY STARTS HERE":STOP 
700 CLS:PRINT"DATA READ SECTION STAATS HERE":STOP 
1000 CLS:PRINT"TAPE ENTRY SECTION STARTS HERE":STOP 

Figure 2 

5 REM INTO THE 80'S FIG 6.3 
10 DEFINT K ,N 
20 CLS: PRINTCHR$ (23 )TAB (15) "MENU": PRINTTA.B (15) "Ult" : PR 

INTTAB(2)"l. GAME OF GENDBR":PRINTTAB(2)•2. GAME 0 
F GROUPS":PRINTTAB(2)"3. GAME Of YOUNG.:PRINTTAB(2 
)•4. TERMINATE":PRINT:PRINTTAB(2)"PLEASE SELECT BY 

NUMBERn 
30 K$=INKEY$:IF K$="" THEN 30 ELSE K=VAL(K$) 
40 IF K<l OR K>4 THEN CLS:FOR N=lT010:PRINT@473,"INCORR 

ECT ENTRY":FOR Z=lT020:NEXT Z:PRINT@473,STRING$(15 
,32):FOR Z=lT020:NEXT Z:NEXT N:GOT020 

50 ON K GOTO 300,700,1000,5000 
60 END 
300 CLS:PRINTTAB(2S)"GAME OFGENDER~:STOP 
700 CLS:PRINTTAB(25)"GAME OF GROUPS":STOP 
1000 CLS:PRINTTAB(2S)•GAME OF YOUNG":STOP 
5000 CLS:END 

Figure 3 

5 REM INTO THE 80'5 FIG 6.4 
10 PRINT"HIT ANY LETTER TO PROCEED, ANY NUMBER TO RETUR 

N" 
20 K$=INKEY$:IF K$=•• THEN 20 
30 IF VAL(K$)=0 THEN 100 ELSE40 
40 CLS:PRINT"RETURN PROGRAM STARTS HERE•:sTOP 
100 CLS:PRINT.PROCEED PROGRAM STARTS HERE" :STOP 

Figure 4 

Subroutines 

A subroutine is a short (or long or mid
dling but usually short) piece of program 
which Is needed more than once In the 
course of a main program. It can be called 
up from ditferent parts of the main program. 
Calling a subroutine means leaving your 
main program action and starting lhe sub· 
routine action. It Is Implemented by the 
command GOSUB. 

This is another very powerful command, 
because It saves having to type the same 
piece of program again and again. To see 
how it works, look at GOSUB in action in 

Fig. 7. Line 10 asks you to type any letter, 
and line 20 calls up the subroutine In line 
100. This consists of the INKEYS routine. 
The computer will wait for you to press a 
key. When that happens, the subroutine re
turns to the instruction after the place 
where it was called. In this case, that's the 
PAINT KS Instruct ion In line 20. The word 
LETTER Is printed alongside. In line 30, you 
are asked to type any number, and once 
again the subrout ine is called In line 40. 
This time the RETURN Instruction In line 
100 causes the number to be printed with 
NUMBER alongside because the return is In 
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'lA subroutine is a piece of program 
which is needed more than once in 
the course of a main program." 

5 REM INTO THE 80'S FIG 6.5 
10 CLS:PRINT"H I T ANY LETTER TO PROCEED, ANY NUMBER TOR 

ETURN" 
20 K$=INKEY$:IF K$="" THEN 20 
30 K=ASC(K$):IF K>48 AND K<58 TH EN 50 ELSE IF K>64 AND 

K<9l THEN 100 
40 CLS:PRINT@480, "MISTAKE":FOR N=lT0500:NEXT:GOT010 
50 PRINT "RETURN PROGRAM " :STOP 
100 PRINT "PROCEE!D PROGRAM":STOP 

Figure 5 

999 REM INTO THE 80'S F I G 6.6 
1000 CLS:AS=" " 
1010 K$=I NKEY$:IF K$= ""THEN 1200 ELSE PRI NT K$; 
1020 A$=A$+K$: I F LEN(A$ )<2 THEN 1010 
1030 IF LEN(A$)=2 AND AS="NO" THEN M=2:GOT02000 
1040 IF LEN(A$)=3 AND AS="YES" THEN M=l:GOT02000 
1050 IF LEN(A$) =2 GOT01010 ELSE F$= "MISTAKE":GOT01500 
H160 END 
1200 PRINT@l,"*":FOR Z=lT030:NEXT Z:PRINT@l," ":FOR Z=l 

T030:NEXT Z:GOT01010 
1500 CLS:PR I NTCHR$(23) :FOR I=lT015:PRINT@470,F$:FOR J=l 

T020:NEXT J:PRINT@470,STRING$(20,32):FOR J=lT020:N 
EXT J:NEXT I:PRINTCHR$(28) :GOT01000 

2000 IF M=l THEN CLS:PRINT"THB 'YES' PROGRAM FOLLOWS":E 
LSB CLS:PRINT "THE 'NO' PROGRAM FOLLOWS" 

Figure 6 

line 40. Just to be sure, we do it all over 
again ln lines 50 and 60. 

See the devilish cunning of It all? It's the 
same subrout ine each time, bul it 's entered 
from different parts ol the program. It 
returns to the Instruction immediately fo l
lowing the GOSUB which called it. 

You can have as many GOSUBs as you 
like, provid ing each one starts with a line 
number. You can't call up a subroutine 
which starts halfway along a line and ends 
with RETURN. 

If you forget the RETURN, the program 
wlll crash through, going to the instruction 
which follows !he last line of the sub
routine. If there Isn't one, the program will 
end, leaving you wondering what 's hap
pened. 

If you enter a subroutine incorrectly, for 
example, forgetting the END In line 70 of 
Fig. 7, you'll get an error message ln line 
100-AG. This means RETURN without GO
SUB because there is a return command, 
but no GOSUB to call It. There's no record 
inside the computer of where II should re
turn. It can't return! 

You can have a subroutine called from in· 
side another subroutine. This Is called nest· 
Ing, and you can nest subroutines untll you 
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run out of memory. 
Fig. B shows an example of a nested sub

rout l ne. The main program asks for a 
YES/NO answer, and this in turn causes a 
GOSUB to the INKEY$ routine we looked at 
earlier. This time, however, an error in the 
typing of YES or NO causes another subrou
tine to be called, a llashing error subrou
tine. Because this subroutine can be called 
lrom any part of the program, It Is avallable 
10 signal an error later on. 

Use subroutines every time a piece of 
programming Is done more than once In a 
program. The use of INKEY$ is one ex
ample. Another Is any PRINT routine which 
is more than a simple PAINT N$ type ol 
command. 

A problem that turns up eventually when 
you start using subroutines is called pass
ing parameters. 

Look at the simple subroutlne in Fig. 9. II 
compares two numbers, A an·d B, to deter
mlnd which one is larger. This is perfecity 
straightforward II you have lwo numbers in 
the program which are represented by vari· 
abtes A and 8. What happens If you haven' t, 
or If you want to compare several sets? This 
Is the problem ol passing parameters. 
Whatever you want to compare has to be 

converted lo the variable numbers A and 8, 
because these are the 11ariables which are 
used In lhe subrou tine. 

In line 10, there Is no problem. The num
bers are entered directly from the keyboard, 
and the comparison is made in line 20 by 
call ing the subroutine. In line 30, two words 
are input, and we compare their lengths by 
making the variables A and B take the val
ues ol the word lengths. Then we call the 
subroutine. In line 50, two letters are Input 
and their ASCII codes equated to the vari
ables A and B so the subrou tine can be 
used again to determine the order ol the let
ters. An END command Is used just BE· 
FORE the subroutine to make certain Iha! 
the subrout ine cannot be entered accident
ally, but must be called each time it is to be 
used. 

Sometimes parameters have to be 
passed twice, once when the subroutine is 
being entered, and again after returning 
from ii. Fig. 10 illustrates this, using a com
parison of numbers which are the tag num
bers of strings (the subscripts). In this sim· 
pie example there Is no reason why we 
should have used L$(N) in the subrout ine. If 
you remember, however, that a subroutine 
Ilka this would have to be called from se~er
al parts ol a program-perhaps to sort out 
siring variables-you see It is lmpor1ant lo 
keep the variables used in the subroutine 
different from those in the main program. 
Unless we return to the original variables 
L$(N), the printout In line 40 will be incor
rect, jusl a printout ol the original str ings. 

If you have a subroutine whlch \sn't work· 
Ing correctly, it could be that you're not 
passing parameters! 

There's one more uselul command which 
makes use of subrout ines. It's a menu com· 
mand, ON N GOSUB, and It works just like 
ON N G.OTO. Your menu will list choices 
from one upwards, and ask for a choice 
which is then assigned to the variable SN . 
When the instruct ion ON N GOSUB is used, 
the program will branch to one of a number 
of subrout ines. For example, ii there were 
five menu Items, we would need steps such 
as: 

HlO INPUT N: ON N GOSUB 200,300,400,500,600 

Input 1, and you go to the subroutine 
which starts at line 200; Input 2 and you go 
to the subroutine which starts a line 300, 
and so on. If you want less effort, you can 
use the INKEYS answer instead ol INPUT. 
Each subroutine wil l return to the Instruc
tion which !ollows the ON N GOSUB com· 
mand, even II the next Instruct ion Is on the 
same line 100. 

Neat printing 

Messy printing Is something that bugs 



you once you get over the initial thrill ol see
ing a program work. 

Professional progams are notable for 
good, clear, well set out orlnt routines. and 
there's no reason why yours should look 
scruffy, especially when you can put your 
neat effort into a subroutine which can be 
used more than once. and in different pro
grams. The main Items need ing attention 
are headings and underlining, boxing, and 
tabulation. 

Headings are comparat ively easy. The 
ma in thing is not to overkill. At the start of a 
program, it's sensible to have the tit le 
displayed in double sized letters, centered, 
with underlining, as i llustrated in Fig. 12. If 
you have another 20 headings the same 
way though , i t wi ll tire the eye. Try grad ing 
your headi ngs in order of importance, with 
double sized letters used once. apart from a 
flashing error warning. 

The next Important headings can use 
double-spaced letters with underlines. such 
as in line 30 of Fig. 11 . The least important 
headings can be Inset (using TAB(10]) and 
not underlined, but with a one line gap 
underneath. 

There is no reason why you should follow 
that scheme, but it does il lustrate what I 
mean. To match with lhe headings, print 
menus are in the same style. 

To avoid looking at a set of Instruct ions 
each time you run a program, con lain the in
structions in a subroutine. They can then be 
consulted at lhe start of a program if need· 
ed, but skipped if not. 

A further ref inement-if your program 
demands a lot of memory space, delete the 
instruction lines automatically If they are 
not needed. The DELETE command will run 
just as eff iciently as a program insiruction, 
as it does In direct command mode. Fig. 12 
shows an example of this. 

Boxing Is another way to draw attention 
to something. Th is can be effective when a 
quest ion is asked and an answer has 10 be 
typed-look at Fig. 13, and run it to see 
what happens. 

The box is drawn In lines 20 and 30. In line 
20 we pick the X-values of the ends of tne 
box, and draw lines down, making the bo)( 
three print lines deep. In line 30 we draw 
them across to complete the box. To pro
gram these effects, you need to use the vld· 
eo map on page E/1 of your manual. I clip a 
piece of tracing paper over the video map 
and draw the shapes I want on top of the pa
per. I can then see what has to be SET, to 
make the shape. It's easy If you want only 
straight horizontal or vertical lines. You can 
then use one FOR ... . NEXT loop for the Y's 
and another !or the x·s. 

Boxing can create some Interesting el· 
feels. One Is illustrated by adding the new 
l\ne 50 shown in Fig. 14. Each character of 

" 

5 REM INTO THE 80'S FIG 6.7 

the TRS·BO has a whole lot 
of tricks up its sleeve. 

One of the tricks . .. is the 
command ON K GOTO." 

10 CLS:PRINT "TYPE ANY LETTER" 
20 GOSUB 100:PRINT KS;" (LETTER)" 
30 PRINT:PRINT"TYPE ANY NUMBER" 
40 GOSUB l00:PRINT KS;" (NUMBER)" 
50 PRINT:PRINT"NOW TRY ANY KEY" 
60 GOSUB 100: PRINT "YOU CONFUSED ME" 
70 END 
100 KS=INKEYS:IF KS="" THEN 100 ELSE RETURN 
110 END 

Figure 7 

5 REM INTO THE 80'S FIG 6.8 
10 CLS:PRINT"PLEASE TYPE YES OR NO (DON'T USE ENTER)":G 

OSUB l000:PRINT :CLS:PRINT"YOUR CHOIC E WAS ";M 
20 END 
1000 AS="" 
1010 K$=INKEY$:IF KS="" THEN 1010 ELSE PRINT KS; 
1020 A$=A$+K$:IF LEN(A$ )< 2 THEN 1010 
1030 IF LEN(AS)=2 AND AS="NO" THEN M=2:RETURN 
1040 IF LEN(A$)=3 AND AS="YES" THEN M=l:RETURN 
1050 IF LEN(A$)=2 THEN 1010 ELSE FS="M ISTAKE":GOSUB 120 

0:GOT010 
1200 CLS:PRINTCHR$(23) :FOR I=lT015 :PRINT@ 470,P$:FOR J=l 

T020:NEXT J:PRINT@470,STRING$(20,32) : FOR J=lT020:N 
EXT J:NEXT I:PRINTCHR$(28) :RETURN 

FigureB 

5 REM INTO THE 80'S FIG 6.9 
10 CLS:INPU T "TWO NUMBERS,PLEASE";A,B 
20 GOSUB510 
30 INPUT"TWO WORDS, PLEASE"; N$,L$ 
40 A=LEN(N$):B=LEN(L$) :GOSUB 510 
50 INPUT "TWO LETTERS, PLEASE";A$,B$ 
60 A=ASC(AS) :B=ASC (B$) :GOSU B 510 
70 END 
501! END 
510 IF A>B THEN CLS: PRH.'T "FIRST IS LARGER" 
5 20 IF A=B THEN CLS: PRINT "THEY ARE EQUAL" 
530 IF A<B THEN CLS:PRINT "SECOND IS LARGER" 
540 RETURN 

Figure 9 

5 REM INTO THE Bll'S FIG 6.10 
10 REM YOU WOULD PLACE A DIM STATEMENT HERE 
20 FOR N=lT06:READ X(N),L$(N):NEXT 
30 FOR N=lT06 STEP2:A=X(N) :B=X(N+l) :Y$ (N)=L$(N) :YS(N+l) 

=LS(N+l ):GOSUB 200:L$(N)=Y$(N):LS(N+l)=Y$(N+l) 
40 PRINT X(N);; ;'/$ (N) ;TAB(30)X(N+l); ;Y$(N+l) :NEXT 
190 END 
21!0 IF A>B THEN Z$=Y$(N):Y$(N)=Y$(N+l):Y$(N+l)=ZS 
210 IF A=B THEN PRINT "EQUAL"; 
220 RETURN 
401! DATA 2,.THUMB",l,"FINGER",7,"TOE",14,"FOOT",8,"JAW" 

,8,"EA.R• 
411!1 END 

Figure 10 
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FILETRAN 
Transfers your 

TRS-80 Software 
to CP/M 

• Machine language COM FILE 
directly compatible with your 
CP/M system . 

• Automated terminal configurator . 
• Memory displayed in both HEX 

and ASCII. 
• Any disk Sector-Selected and 

displayed in both HEX and ASCD. 
• Transfers both data and program 

files by file name byte by byte. 
• Newly created fil e s scanned for 

potentia l errors between level a 
BASIC and MBASIC 5.0 or 
later. 

• CP/M fi les ~canned for any 
selected siring . 

• Se arches any program for all 
occurrences of any string . 

• Generates a variable cross refer
e nce . Inva luable feature for any 
system level conversion a nd 
debugging . 

• Displays both CP/M & TRSDOS 
dire ctori es. 

FILETRAN Disk and Manua l TRS-80 
l or II .. .. .......... . . . . . . $99 

Transfe r e1 her way fro m CP/M 
TRSDOS for Model I . . . . . .. $1 49 

Manual alone (Pri ce c redited to 
purchase) . . ..... . . . ...... . $20 

Ad d $2 shipping and 6% sa les ta x in 
Ca lifornia . 

1

1 

Order f1LETRAN Tocfay 
L FILETRAN Disk and Manual 

, ~ 2.w y X!er fea1 re fo r Model I 

I'.::. Manual <'! lone 
[' Send descri pt ive literature 

IM y chec 1s enclosed !or S ------I Name ____________ _ 

IStre 1 ------------
C11y ____________ _ 

l s111te ______ Z1 p _____ _ 

f:... VISA MC ___ _____ _ 

lcar • 
<:1qnaturc -----------

Send lo 

_llf.!~l!!~SS 
---- - - -- - ---- - - -- - ---- - - - - ----- - - - - -

PRODUCTS 
S. Li ermor Av"· 

L1•Jermnw . C A .; -50 ...-382 
( ~ !':ii 4.; 9 .;.; 1. 

L-------------
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5 REM INTO THE B0'S FIG 6.11 
10 CLS:PRINT@344,CHR$(23)"HEADING":PRINTTAB(l2)STRING$( 

7,48) 
20 FOR N=lT01200:NEXT:PRINT CHR$(28) :PRINT TAB(l3); 
30 L$="SUBHEADING":FOR N=lTO LEN(L$):PRINT MID$(L$,N,l) 

; " "; :NEXT ·PRINT:PRINTTAB(l3) STRING$ (37,48) 
40 PRINT: PR! NT TAB (6) "SUB-HEAD I NG I" : PRINT: PRINTTAB ( 2) "TH 

IS GIVES A REASONABLY NEAT APPEARANCE" 

Figure 11 

5 REM INTO THE 80'S FIG 6.12 
10 CLS:PRINT@3,"DO YOU NEED INSTRUCTIONS?":GOSUB 1000:1 

F M=l THEN GOSUB 5000 ELSE IF M=2 THEN DELETE 5000 
-5020 

20 PRINT "NEXT STEP" 
30 STOP 
1000 REM THE YES/NO SUBROUTINE GOES HERE 
Hll0 RETURN 
5000 PRINTTAB ( 26) "INSTRUCTIONS": PRINTTAB ( 26) S'l'RING$ ( 12, 

48):PRINT 
501'! PRINTTAB ( 2) "THE OPERATING INSTRUCTIONS GO HERE" 
5020 RETURN 

Figure 12 

5 REM INTO THE 80 1 8 FIG 6.13 
10 CLS:PRINT@325, "WHAT IS YOUR NAME?" 
20 FOR Y=l8 TO 26:SET(32,Y) :SET(92,Y) :NEXT 
30 FOR X='32 TO 92:SET(X,18) :SET(X,26) :NEXT 
40 PRINT@465,"";:INPUT NS 
50 PRINT@710,"YOUR NAME IS ";NS;" ,HUH?" 
60 END 

Figure 13 

the name Is peeled off by using the MID$ In· 
struct ion, and at the same time part of the 
floor of the box Is reset. The effect Is of let
ters dropping down and knocking holes In 
the box, and 1! adds a bl! of lnlerest to what 
might be only a dull INPUT. Remember 
though, once per program is enough for 
these tricks. 

Tabulation ls one cf the things that can 
make a video screen or paper printout look 
really professional. You may not feel your 
programs need neat tabu la!lcn , but who 
knows? Take a look at Fig. 15, which uses 
string tabulations to round off the game 
from Part 3. This Is an easy one because 
four columns can be set by using the com
ma as a delimiter. We then use a FOR-NEXT 
loop to print the Items out, again using the 
commas as delimiters. 

Another way of creating neat ·1abulatlon. 
ls to make use of the TAB Instruct ion. II tias 
been used In Fig. 16 to create a neat dlsplay 
of 90 random numbers. Line 10 sets up an 
array of 90 random numbers of two digits. 
The print tabulation Is In l\ne 20, using two 
FOR . . . NEXT loops. The first , FOR X = 1 to 

90 STEP 9 sets up ten lines of numbers, and 
FOR Y = 0 to 8 creates the nine number po
sitions across each llne. 

Fig. 17 shows the part of the routine 
which is of Interest to us. Since this is a 
money table, we assume that the quantities 
are dollars and cents, and there are two fig· 
ures after each decimal point. That means 
that If the last cents figures are llned up, the 
decimal points must also be lined up, and 
we can easily li ne up the right-hand side by 
using TAB and LEN. The figures are entered 
In fine 10, and the variable used for the total. 
T Is set to zero. In line 30 we set up another 
FOR-NEXT loop in which we calculate the 
total (T = T + Z(N)) and convert the quantity 
Z(N) to a string so that we can use LEN on It. 
In line 40, we print the value Z(N) at the tab 
position LEN(ZS), which starts before 
TAB(30). This spacing should be just right to 
get \he end figures of the quantity on the 
T AB(30) position. 

What do you do if someone enters a num· 
ber not having \he correct number of figures 
after the decimal point? The obvious an· 
swer (to me, anyhow) Is to pack the number 



40 track, 102K Bytes. Includes power sup
ply and TRS-80' compatible s i lver 
enclosure. Ready to plug-in and run the 
moment you rece ive It. Can be Intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Available for 220 Vac (50 Hz) 
operation. External card edge Included. 

FOR TRS·80" 
CCl -1 00 
CCt-280 
For Zenith ZB9 

5 '/• n, 40 Track {102K Bytes) for Model I 
5 1/, ", 80 Track (204K Bytes) for Model I 

CCl-189 5 'I• n. 40 Track (102K Bytes) add-on drive 
Z-87 Dual 5 'I• • add-on drive system 

DISKETTES - Box of 10 with plasUc l!brary case 

$314 
$429 

$394 
$995 

5V• • Scotch $35 Maxell $40 BASF/Verbatim S24 
a• Scotch S50 Maull $55 BASF/Veit>atlm S36 
CLEAR PLASTIC CASE-Holds 50 diskettes $19 

NEW· S-100 CCS CARDS 
MAINFRAME, Z-80 CPU, CONTROLLER, 
RAM, and 2P + 2S CAR OS 

8" SHUGART SA801R DISK DRIVES 
DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data 
CPIM' for Model I, Zenith $145 • 
NEWOOSPlus 
NEWOOS80 

COMPLETE SYSTEMS 
ALTOS ACSBOOO Computers 
APPLE16K 
APPLElll 96K 
TRS-80" Model ll-64K 
TRS-80" Model lll-16K 

for Model II , Altos 
40track 

$CALL 

$425 

$ 8.95 
$169.00 
s 79.00 
$135.00 

S CALL 
$939 

$2999 
$3499 

$899 
$249 

$2395 
TRS-80" Expansion Interface 
ZENITH ZB9, 48K all-in-one computer 
ZENITHZ19 
TELEVIDEO 920C 
ATARI 400 $479 
APF Game Only $95 
MATTEL INTELLIVISION 

$735 
$748 

ATARI 800 $769 
Complete System $489 

$229 

MONITORS 
LEEDEX 
ZENITH 
SANYO 
SANYO 
SANYO 
SANYO 
APF 

12" B & W Video 100 
13" Color 
9H B & w VM4509 

12" B& W DM5012 
12 " Green Screen DM5112 
13" Color DMC6013 

g·• B&WTVM-10 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee 
UNIVERSAL DATA SYSTEMS UDS-103 
D-CAT HARD WIRED DIRECT MODEM 
AUTO·CAT Auto Answer, Direct Connect Modem 

COMMUNICATIONS SOFTWARE 

$129 
$379 
$145 
$210 
$215 
$375 
$120 

$145 
$179 
$189 
$229 

CCl·TELNET VERSION 5: A communication package which enables 
microcomputer users to communicate both with la rge mainframes 
and other microcomputers. Completely CPIM compatible. Multiple 
communication protocols supported. $149 

16K MEMORY UPGRADE KITS 2for$65 
200 ns for TAS-80", Apple II, (specify); Jumpers 

PRINTERS NEC Splnwrlter 
Letter Quality High Speed Printer 
Includes TRS·BO" interlace software, quick 
change print fonts, 55 cps, bldlrectlonal, 
high resolution plotting, graphing, propor
t ional spacing: A.O. $2395 

A.O. with Tractor Feed $2595 KSR with Tractor Feed $2795 

C.ITOH Slarwrlter, 25 CPS, daisy wheel printer $1795 
C.ITOH Starwrltar II, 45 CPS. daisy wheel printer $1995 
Letter quality printers. Use up to 15" paper. 1 year warranty on 
parts. 3 months on labor. Proportional spacing and bidirect ional 
printing. Same as VISTA V300. 
EPSONMX-80 
PAPER TIGER IDS 445 Graphics and 2K buffer 

IDS 460 Bidirect ional, 160 cps, graphics and 2K buffer 
IDS 560132 Columns, graphics 

$595 
$899 

$1050 
$1599 

ANADEX DP-9500101 $1345 DP-8000 $849 
OKIDATA Mlcrollne 80 Friction and pin feed 

Tractor Feed, friction , and pin feed 
Mlcrollne 82 Bid irectional, fr iction and pin feed 
Mlcrollne 83 Bid irectional, 120 cps, uses up to 15H paper 

779 CENTRONICS TRACTOR FEED PRINTER 
Same as Radio Shack line printer I 

737 CENTRONICS FRICTION & PIN FEED PRINTER 
n x 9 proportlonal and 7 x 8 mono spacing. 
Same as Radio Shack line printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER 
7 x 7 matrix Same as Radio Shack line printer II 

P1 CENTRONICS PRINTER 
Same as Radio Shack quick printer 

EATON LRC 7000+ 64 columns, plain paper 
T1·810 Fasler lhan Radio Shack line prlnler Ill. Para llel and serial 

wfTRS-80" Interface software wlu&I case & paper tray 
Compressed prin(, vertical form control 

ACCESSORIES 
SCOTCH HEAD CLEANING DISKETTE: Cleans drive 

$525 
$625 
$719 
$995 
$969 

$780 

$595 

$269 

$269 

$1589 
$1865 

Read/Write head in 30 seconds; specify 5 'I• " or 8 •. $ 25.00 
FLOPPY SAVER: Protection for center holes of 5 '/• • floppy 
disks. Installat ion tools and rings for 25 diskettes. $ 11.95 

Re-orders of rings only S 6.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation 
problems (ere). Improves reliab ility. This plug In unit comes 
fully assembled and tested. $ 29JJ5 
Z-80 SOFTCARD: Your key to software expansion. The plug· 
in Z-80 Soltcard transforms your Apple Into a Z-80 while 
keeping al l the benefits or the 6502. Comes with CP/M In 
two disk format, MBASIC and GBASIC, full documentation 
and ut il ity programs. $339.00 
VIDEX BOARD 60 Column, Utl case conversion card $299.00 
CRT FILM: Helps eliminate external glare. 9 h $ 29.00 
RF MODULATOR: Adapts video to TV $ 29.00 
TRS·80 & OTHER MYSTERJES $ 18.95 
NEC SPINWRITER THIMBLE $11.95 RIBBON S 6.00 
CCS CARDS: Para llel or serial printer inlerface cards $115.00 
RS232: For Radio Shack Interface. $ 84.00 
DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. $ 16.95 
SIX (6) PRONG ISOLATOR: IS0·2 S 54.00 
AC FILTER/6 PRONG POWER STRIP S 39.00 
DISK DRIVE CABLES: 2 drive $29.00 4 drive S 35.00 
DUST COVERS: TRS-80/Apple S 7.95 
PLASTIC DISKETTE HOLDER: For ring binder, holds 20 S 8.00 

For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mai l order only. 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1es INVITED Send for FREE Catalogue The CPU SHOP TO ORDER CALL TOLL FREE 1·800·343-6522 

Tech""'' ,,,:,~:1100r:~;,:::::79s M"'l.ii·~T' ;:'.'_4_2],·3361 
5 Dexter Row, Dept. K02M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fr i. (Sat. til l 5) 

..-Re&rJer SeMce - see page 242 

Massachusetts Residents add 5% Sales Tax 
Tandy Corporat ion Trademark/ ' Digital Research 
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Apparat , Inc., announces the most 
powerlul Disk Operating System for the 
TRS-80®. It has been designed for the 
sophisticated user and professional 
pro9rammer who demands the ultimate 
in d1sK operat ing systems. 

NEW DOS/BO is not meant to replace 
the present version of NEWDOS 2.1 
which satisfies most users, but is a 
carefully planned upward enhance
ment, which significantly extends 
NEW DOS 2. 1's capabilities. Th is new 
member to the Apparat NEWDOS' 
fam ily is upward compatible with 
present NEWDOS 2.1 and Is supplied 
on Diskette . complete with enhanced 
NEWDOS +utility programs and 
documentation. Some of the 
NEWDOS/ 80 teat ures a re: 

• New BASIC commands that 
suppons files with variable record 
lengths up to 4095 Bytes long. 

• Mix or match disk drives. Suppor1s 
any track count from 18 to 80. Use 

35, 40 or n track 5" mini disks drives 
or 8" disk drives, or any com bi nation. 

• A security boot-up for BASIC or 
machine code appl ication programs. 
User never sees "DOS READY" or 
">READY" and is unable to 
"BREAK". clear screen. or Issue 
any direct BASIC statement 
including "LIST'. 

• New edi ting commands that allow 
program Ii nes to be deleted I ram one 
location and moved to another or to 
allow the duplication of a program 
line with the deletion of the original. 

• Enhanced and improved 
RENUMBER that allows relocation 
of subroutines. 

• Powerful chaining commands. 
• Print Spooler. 
• DFG function; simullaneousstriklng 

of the D, F and G keys will allow 
the user to enter a mini-DOS 
to perform some DOS commands 
without disturbing the resident 
program. (e.g. dir while in scripsit.) 

• Upward compatible with NEWOOS 
2.1 and TRSDOS 2.3. 

• Includes machine language 
Superzap/80 and al I Apparal 2.1 
utilities. 

• Enter debug any time by pressing 
123 keys. Also allows disk 1/0 . 

• Diskette "Purge" command. 
• Specifiable system options (limited 

sysgen type commands) . 

• Increased directory capacity. 
• Copy by file commands. 
NEWDOS/ 80 with all of the 

NEWDOS +uti lity programs, many of 
which have been enhanced. is priced at 
jusl $149.00 and is available at most 
TRS-80 dealers. 

As with 2 .. NEWOOS/ 80 relies on 
!he TRSDOS and Disk Basic Reference 
Manual published by Radio Shack. 
NEWDOS/80 documentation suppor1s 
its enhancements and upgrades only. 

1 -~~- 1~1 
r----------------------------------------. TO PURCHASE NEWDOS/80, COMPLETE AND MAIL TO: 

Apparat, Inc. 
'401 8. T•m•rec Parkw•y 
o ..... u . COI0237 

-OR -

Onltt DHk 
8()0.S2~7674 

Teehnlc11 S.Nlc• 
3GJ.74Mn8 

COMING THIS SPRING 
NEWDOS/80 FOR MODEL Ill 

a Chee~ D Money O rder D Master Ch&rg D ~•sa 

Card No. E•Plrot1on Oa1e _____ _ 
Colo res tden s add 6. 54h les la • C1t l residents dd .._, sares hn 
Add S 10.00 postao• and haridhng lor outsk!e N01 111 Ame .. r:an con1men1 

Please rush NEWOOS/80@ S 149 EACH TO: 

Name ____ _____ ___ ___ _ _ _____ _ 

Address-------- - - ------ ------
City ____ ___ _ State ______ __ Zip --- -

0/ lA L_ ____________________ _. ._ _______________________________________ _. 
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21 REM INTO THE 80'S FIG 6.14 
10 CLS:PRINT@325,"WHAT IS YOUR NAME?" 
20 FOR Y=lB TO 26:SET(32,Y) :SET(92,Y) :NEXT 
30 FOR X=32 TO 92:SET(X,18):SET(X,26) :NEXT 
40 PRINT@465,"";:INPUT N$:FOR X=32 TO 92:SET(X,24) :NEXT 
50 FOR L=l TO LEN(N$) :RESET (36+2*L,24) :PRINT@657+L,MID 

$(N$,L,l) :FOR N=lTO 150:NEXT N:NEXT L 
60 END 

Figure 14 

5 REM INTO THE 80'S FIG 6.15 
10 FOR N=1T04 :READ A$(N),F$(N),Y$(N),G$(N):NEXT 
20 CLS: PRINT "MALE", "FEMALE", "YOUNG", "GROUP": PRINT: PRIN 

T 
30 FOR N=lT04:PRINT A$(N),F$(N),Y$(N),G$(N) :NEXT 
40 DATA "GANDER• 1

11 GOOSE","GOSLING","GAGGLE","BULL","COW 
",•CALF",.HERD","RAM","EWE","LAMB","FLOCK","DOG"," 
BITCH•,"PUPPY","PACK" 

i=igu1e 15 

5 REM INTO'THE 80'S FIG 6.16 
10 DIM N(100):FOR L=lT090:N(L)=RND(99) :NEXT 
20 CLS:FOR X=lT090 STEP 9:FOR Y=0TOS:PRINTTAB(Y*6+4)N(X 

+Y); : NEXT Y: PRINT: NEXT X 

Figure 16 

5 REM INTO THE 80'5 FIG 6.17 
10 CLEAR200:FOR N=l TO B:INPUT "CASH AMOUNT"; Z(N):NEXT 

:T=0 
20 PRINT "CASH SUMS" 
30 FOR N=lTOS:T=T+Z(N) :Z$ (N )=STR$(Z(N)) 
40 PRINTTAB(30 - LEN(Z$(N)))Z$(N):NEXT 
50 PRINT:PRINTTAB(7)"TOTAL IS :-"TAB(30 - LEN(STR$(T))) 

T 

Figure 17 

with zeros until it has two figures atter the 
point. The question is-how? 

Fig. 18 will do just that. We have a new en· 
try procedure here, which turns each num· 
ber into a string ZS, and then tests ZS to find 
where It has a decimal point. This Is done by 
finding the length of ZS and examining each 
character In turn, using the FOR-NEXT loop 
to see if a decimal point Is present-ASCII 
code 46. If the figure, converted Into a 
string, has two digits after the decimal 
point, it wlll be detected in line 30. If 
ZS= '142.64' we will jump out of the loop in 
line 20 at K = 4, because the decimal point 
Is the fourth character along from the start. 
The total number ol characters is 6, so Z-K 

== 2, and we can jump to llne 60 to print the 
amount. 

Une 40 detects a figure with one digit al· 
ter the decimal point. When thls happens, 
z - K = 1, do we can add a zero to pad the 

,,,. Reader Servia-see page 242 

number string out. Finally, llne 50 sorts out 
the last posslbllltles. If the number has 
been written with a decimal point but noth
ing after It, a pair of zeroes will be added, 
and lf there Is no decimal point (so that K 
will have taken a value of L + 1 before stop
ping the loop, and Z- K = -1), then a deci
mal point and two zeroes are added. 

This program applles to money quanti
ties, but the techniques can be adapted for 
anything else where you need to recognize 
a feature and line up on it. 

Tape on Tap 

In Part 2 we looked at the CSAVE and 
CLOAD procedures lor recording and re
playing programs, to avoid the tedious task 
of having 10 key In a program each time you 
switch lt on. You've probably discovered 
other chunks of lntormation that you don't 
want to have to enter each time. You have a 

OURS 
WORK! 

ACCOUNTING 
PROGRAMS 

from the company with 
years of experience 
on small computers 

and thousands of customers 

-- ·--
prices resu/1i11g from 

volume soles 

PACKAGE OF $195~ 5 PRODUCTS 

PRODUCTS $95. EACH 

MANUALS $20. EACH 

GENERA l LEDGER 

PAYROLL 

ACCOUNTS RECEIVABLE 

ACCOUNTS PAYABLE 

DEPRECIATION 

for 

TRS-80* 
MODEL I with TRSDOS* 
MODEL II with CP/M t 

OTHER CP/Mt SYSTEMS 

PHONE ,....u 

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

(503) 476-1467 
840 N.W. 6th STREET, SUITE 3 
GRANTS PASS, 0 AEGON 97526 

"Trademark Radio Shack, Div. T<J.ndy Carp. 

t Product Digiral Research, Inc. 
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home finance program which you use once 
a week, you certainly don't want lo spend 
the last week of the year reentering all the 
data for 51 previous weeks. You don ' I want 
lo keep the computer runn ing all year, so 
you can enter financial data once a week . 
You need to record the data once a week so 
that it can be recalled. 

Some programs need more data than the 
computer can hold, though it may not be 
needed at once. In these cases, data has to 
be stored on cassette or some other stor· 
age system. A pack of recorded data Is 
called a fi le, and data I/ling is a topic that 
gets more Important and interesting. Cas
sette data files are called serial-you start 
recording at one end of the tape and you 
keep on until you 're through or you hit the 
other end. There's no way you can automat
ically pick a piece out of the middle of the 
taped data w ithout reading everything 
that ' s gone before, unless you note the tape 
counter read ings of recorded sections. This 
problem drives most peop le to use disks be
cause a disk system comes with an operat· 
Ing program (the Disk Operallng System, 
DOS). It does the I lle-finding for you . Disk fll. 
Ing Isn' t all sweetness and light though. It 's 
my opinion that most nonprofessional us
ers don't need disk, especially now that 
there is an alternat ive, the Exatron Stringy
Floppy. 

Back lo cassette files. There's a record 
command and a replay command. The re
cord command Is PRINT# - 1, and the re
play command is INPUT# - 1. When you 
play back, two asterisks appear, but they 
don 't bllnk. The #- 1 means that we have 
only one cassette recorder on line. If you 
have an expansion Interlace (which disqual
ifies you as a beg inner), you can run two 
cassettes, II - 1, and # - 2. Since most pee
p le buy expansion In terfaces to avoid cas
settes, we' ll st ick to the# - 1 channel. how
ever, which uses the normal five-pin cas
se!te connector at the back of the TAS-80. 

There's a wor ld of difference between the 
CSAVE and CLOAD commands and the 
PAINT# - 1, and INPUT# - 1 commands. 
When you CSAVE a program, the listing is 
saved. You don't have to do anything spe
cial to ensure th is. Similarly, when you use 
CLOAD, you load In the whole program. 
PRINT# - 1 and INPUT# - 1 are different. 
You have to say If you are recording or re
playing a string or a number. and the size is 
then restricted. The maximum safe size for 
one record operat ion is 248 characters; you 
can send out 255, but you can only get back 
248. 

In addition , you have to say what you are 
record ing, and no commas mus/ appear, 
even within quotes, ln the str lng whlch Is 
recorded . 

Suppose you have two strings, L$ and S$, 
and two numbers, N and J, which you want 
lo record. Your recording command will 
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"When you CSA VE a program, 
the listing is saved. You don't 

have to do anything special to ensure this." 

5 REM INTo THE 80'S FIG 6 .1 8 
10 CLEAR 200:FOR N=lT08:INPUT "CASH AMOUNT":ZS{N) :Z=LE:N 

( ZS (N)) 
20 FOR K=l TO Z:IF MID$(Z$(N),K,l) O "." THEN NEXT K 
30 IF Z-K =2 THEN 55 
40 IF Z-K =l THEN Z$(N)=Z$(N)+"0":GOT055 
50 IF Z-K=0 THEN Z$(N) =Z$ {N)+ft00" ELSE ZS(N)=Z$(N)+" .00 

II 

55 NEXT N 
60 T=0:CLS:PRINT"CASH SUMS" 
70 FOR N=lT08:T=T+VAL(Z$(N)) 
80 PRINTTAB(30-LEN(Z$(N)))Z$(N) :NEXT 
90 PRINT:PRINTTAB(7)"TOTAL IS :- "TAB(30 - LEN(STRS(T)))T 
100 END 

Figure 18 

5 REM INTO THE 80'5 FIG 6.19 
Hl INPUT "TWO WORDS, PLEASE":L$,S$ 
20 INPUT" ••• AND NOW TWO NUMBERS";N,J 
30 CLS:PRINT@l35,"PREPARE FOR RECORDING DATA,PLEA.SEn : PR 

INT :PRINT"PRESS ANY KEY TO START RECORDER" 
40 K$=INKEY$:IF KS="" THEN 40 
50 PRINT#-1,LS,SS,N,J 
60 CLS :PRINT nRECO RDING COMPLETE - PRESS STOP KEY O~ RE 

CORDER " 
70 END 

Figure HJ 

5 REM INTO THE 80'S FIG 6.20 
10 CLEAR300:S$="":FOR J=lT050 
20 INPUT "ENTER A FOUR-FIGURE NUMBER, PLEASE" ;N: N$=RIGHT 

$ ( STR $ ( N) , 4 ) 
30 S$=SS+N$:NEXT 
40 CLS : PRINT@3 30, "PLEASE PREPl\RE FOR RECORDING - PRESS 

ANY KEY TO START" 
50 K$=INKEY$:IF KS =" " THEN 50 
60 PRINTll-1,8$ 
70 CLS : PRINT"RECORDING COMPLETE" :PRINT ·ss IS ";S$ 

FigP.Jre 20 

look something like: 

100 PAINTI - 1. L$,SS.N,J 

When that Instruction comes along, you 
must be prepared with a cas'sette ready to 
record, and the record/play keys pressed. 
Usually we have a 'hit any key to start ' step 
just before the recording stage, as shown In 
Fig. 19. The PRINT# - 1 Instruct ion In line 40 
w il l record these items on the tape, along 
with a leader and a brief t railer (end byte). 
Each PRINT# - 1 command causes the 
leader to be recorded , followed by the data , 
then the trailer, so that qult.e a lot of tape 
will be used even if there Is only one byte of 
data to be recorded. 

To replay the data, you need a section 
which contains an INPUT#- 1 C<lmmand 
with the same arrangement ot strings and 
numbers as the PRINT# - 1 command. The 
variable names don' t have to be the same, 
but the order and number of the variable 
data must be. ii we want to replay the data 
recorded by the PAINT - 1 command used 
in the previous example, we could use an In
struction such as: 

INPUTI - 1, A$.BS ,C.D 

This uses different variable name:>, but the 
arTangemenl is Ident ical-two strings fol 
lowed by two numbers. Any other order, or a 



PROGRAMMING TOOLS FOR YOUR 
TRS-80 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II is a comprehensive relerence guide to the Level 
II ROMs which allows the machine I anguage or Basic programmer 
to easily utilize the sophisticated routines they contain. Concisely 
ex.plains set-ups. calling sequences, and variable passage lor 
number oonversion. arithmetic operarions. and mathemarlcal func
tions. as well as keyboard. tape, and video routines. Part II pre
sents an entirely new composite program structure which loads 
under the SYSTEM command and execu1es in both Basic and 
machine code with the speed and efficiency of a compiler. In 
addition. the 18 chapters include a large body of other lnlormation 
useful to the programmer including tape formats , RAM useage. 
relocation ol Basic programs, USA call expansion. creating SYS
TEM tapes of your own programs, interlacing of Basic variables 
directly with machine code. a method of greatly increasing the 
speed at which data elements are stored on tape, and special 
precautions for disk systems. INSIDE LEVEL II is a clearly or
ganized reference manual. It is fully typeset and packed with 
nothing but useful information., It does not contain questions and 
answers. ROM dumps. or cartoons. INSIDE LEVEL 11 ••••• $15.95 

4 SPEED OPTIONS FOR YOUR TRS-80! 
The SK·2 clock modilication allows CPU speeds to be switched 
between normal . an increase ol 50%, or a 50% reduction; selecta
ble at any time withoul inlerrupting execution or crashing the 
program. Instructions are also given lor a 100% increase to 3.54 
MHz. though the TRS-80 Is not reliable at this speed. The SK-2 
may be conligured by lhe user to change speed with a loggle 
switch or on software command. II will automatically return to 
normal speed any time a disk is active, requires no change to the 
operating system. and has provisions for adding an LED to Indicate 
when the computer is not at normal speed. It mounts inside the 
keyboard unit with only 4 necessary connections for the switch 
oplion (switch not included). and is easily removed if the computer 
ever needs service. The SK-2 comes fully assembled wilh soc
keted IC's and illustrated instructions. SK-2 ..... $24.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your ent ire program library 
from disk directories. Program names and free space are read 
automatically (need not be typed in) and may be alphabetized with 
a last Shell/Metzner sort by disk or program. The list may also be 
searched lor any disk. program, or extension: disks or programs 
added or deleted : and the whole list or any part sent to the printer. 
Finally . the list itself may be stored on disk for future access and 
update. "The best thing since sliced bread" (January issue of ·so 
Microcomput ing) . Works with TRSDOS. NEWDOS , and 
NEWDOS/80. One drive and 32K required. INDEX ..... $19.95 

RAM SPOOLER AND PRINT FORMATTER 
This prowam is a lull feature print formatting package featuring 
user defrneab!e line and page length {with line feeds inserted 
between words or after punctuation). screen dump, printer pause 
control, and baud rate selection. In addition. printing is done from a 
4K expandable buffer area so that the LPAI NT or LUST command 
returns conlrol 10 the user while printing is being done. Ideal lor 
Selectric or other slow printers. Allows printing and processing to 
run concurrently. Output may be directed to either the pa1aJlel port . 
serial port, or the video screen. SPOOLER ..... $16.95 

TELECOMMUNICATIONS PROGRAM 
This machine language program allows reliable high speed file 
transfers between two disk-based computers over modems or 
direct wire. It is menu driven and extremely simple to use. Func
tions include real·t ime terminal mode, save RAM buffer on disk. 
transmit disk file . receive binary files, examine and modily UART 
parameters, program 8 custom log-on messages. automatic t &bit 
checksum verificat ion of accurate transmission and reception. and 
many more user conveniences. Supports line printers and lower
case characters. With this program you will no longer need to 
convert machine language programs to ASCII for transmission , 
and you will know immediately ii the transmission was accurate . 
TELCOM ..... $29.95 

SINGLE STEP THROUGH RAM OR ROM 
STEPSO allows you to step through any Basic or machine lan
guage program one instruction at a time. and see the address. 
hexadecimal value. Zilog mnemonic. register contents. and step 
count for each instruction. The top 14 lines of the video screen aTe 
left unaltered so that lhe " target program" may perform its display 
!unctions unobstructed. STEP80 will follow program flow right into 
the ROMs. and is an invaluable aid in learning how the ROM 
routines function. Commands include step (trace). disassemble. 
run in step mode at variable step rate. display or alter memory or 
CPU registers, jump to memory location. execute a CALL, set 
breakpoints in RAM or ROM, write SYSTEM tapes. and relocale to 
any page in RAM. The display may also be routed to your line 
printer through the device control block so custom print drivers are 
automatically supported. STEPS0 ..... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complete package includes 3 versions of the machine lan
guage FFT ASM routine assembled for 16, 32. and 48K machines. 
a short sample Basic program lo access them. a 1 OK Basic pro
gram which includes sophisticated interactive graphing and data 
manipulation , and a manual of inslructions and examples. The 
machine language subroutines use variables defined by a support
ing Basic program to make data entry and retrieval extremely fast 
and easy for custom implementation. They perform 20 to 40 times 
laster than their Basic equivalent (256 points in 12.5 seconds) . and 
require less than 1550 bytes of memory. The FFT is useful in 
analyzing stock market and comodity trends as well as for scientific 
Information. FFTASM .. ... $49.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies ol any tape written for Level II. They may be 
SYSTEM !apes (continuous or not) or data lists. The file name. 
load address, entry point. and every byie (in ASCII format) are 
displayed on the video screen. CLONE ..... $16.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 
Load Basic programs or any other ASCII data file into the disk 
version of Electric Pencil for editting. One command from DOS 
quickly modifies existing files to Pencil format. One disk and 32K 
required . PENPATCH ..... $9.95 

RAMTEST FOR LEVEL II 
This machine language program is a very thorough test for several 
types of RAM errors. A complete test of each individual bi l in a 48K 
machine takes just t 4 seconds. Includes a separate 'est for power 
line glitches. RAMTEST ..... $9.95 

MUMFORD 
MICRO 
SYSTEMS 

ORDERING: Complete salisfact1on is guaranteed or a full relund will be made. All Model I 
programs are shipped on cassette unless SS is included for a !ormatted (no sys!em) disk . 
Include $1 postage and handling . California residents add 6% sales tax. Visa. Masrer
charge and COD orders accepted . 

Box 435-E Summerland, California 93067 (805) 969-4557 . 
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Color Computer .4K $ 31 O 

Model f\l 16K $859 

... ....... 
0•111•• 

Pocket Computer S 199 ---------
Model 11641( 

53375 

These ore Just a few of our many 
tine offers - computers, periph
erals, modems, printers, disc 
drives and an unusual selection 
of package values. Coll TOLL 
FREE today and check us out tor 
price and warranty. 

Pure Rad io Shack equ1pmen1 warr an1eed 
a1 any Radio Shack s101e or dealer" Fae· 
1ory warran1ees on Apple and Alari equip· 
menl 01her equipment cames manufac· 
1urer"s warran1 y or Compuler Plus t 80 
day ex1 ended warran ly Comolned war
ran lees ca rry Computer Plus 180 daywar· 
ranly or original manul.;cturer's warran ly 

OE Al ER INQUIRIES ARE INVITED 

Prlce.s subfecl fo change wllhour nollce. 

1~60 Is a registered frodemork of Tondv Corp. 

call TOLL FREE 

1·800·J4J·8124 

com 
Wrife tor your 
frffcotolog 

Dept.D 
245A Great Road 
llttleton, MA01460 

(617) 486-3193 

110 • 80 Microcomputing, February 1981 

5 REM INTO THE 80'S FIG 6.21 
500 DIM L ( 51) : PRINT" PLEASE PREPARE F'OR REPLAY. HIT l\NY 

KEY WHEN READY":L$="":N=0 
510 K$=INKEY$:IF KS="" THEN 510 
520 INPUT#-l,L$ 
530 FOR N=lT050:L(N)=VAL(MID$(LS,4*N-3,4)) :NEXT 
540 PRINT"DATA READY - ":FOR Z=lT0500:NEXT:FOR N=lT050 

STEP 10:FOR X=0T09:PRINT L(N+X) ;:NEXT X:PRINT:NEXT 
N 

550 END 

Figure 21 

5 REM INTO THE 80'S PIG 6.22 
10 SS="" : POR J =l TO 30:PRINTJ".";:INPUT N 
20 N$=STR$(N) :N$=STRINGS(7-LEN(N$),32)+N$:SS=SS+N$:NEXT 
30 REM DA'l'A IS NOW PACK ED 
40 PRINT:PRINT"PACKED DATA - ";SS 
50 REM NOW RECORD IT! 

Figure 22 

5 REM INTO THE 801S FIG 6.23 
1000 T=0 : REM DATA MUST BE IN SINGLE STRING FORM. THE M 

ESSAGE WILL ALREADY HAVE PRINTED THAT RECORDER IS 
TO BE MADE READY, ENTER PRESSED TO START RECORDING 

1010 PRINT#-!, AS:IF T=l THEN 1040 
1020 PRINT"NOW PREPARE BACKUP CASSETTE":T=l 
1030 CLS:PRINT"PRESS ENTER WHEN READY TO RECORD BACKUP" 

:INPUT X:GOT01010 
1040 CLS:PRINT "RECORDING COMPLETE":REM PROGRAM THEN PR 

OCEEDS 

Figure 23 

differing number of string or number vari
ables, will cause an error message, FD 
(faulty data) If the sequence is wrong, or OD 
(out of data} If you have asked for more data 
in the INPUT command than was recorded. 
l!'s not a bad idea to use different variable 
names on the replay. 

Thls ls very straightforward stuff, but as 
It is (and the manual Isn't helpful on this 
point), It requires time-consuming routines. 
It uses a lot of lape. If you set up a loop 
which looks something like: 

200 for J = \ to 100: PAINH - t.N(J):NEXT 

you' ll have time to take in a month's repeats 
of 'Dallas' while it records, because each 
step in the FOR-NEXT loop starts a new re
cording with leader and trailer. This line will 
cause 100 recording runs! 

Pack It close 

Since you probably bought a computer to 
save time, this lengthy procedure Is us&
less. All would be well if we could just use a 
line like 300 PRINT - 1, FOR J == 1 to 

100:N(J):NEXT -but we can't. The problem 
is lo pack the data so that 240 bytes or so 
can be recorded in one chunk. I haven't 
seen this topic discussed very much in 
magazine art icles , but It's one I've spent 
time on. ti could be that this will help even 
hardened, old lime operators. 

The solution is simple, if the data con
sists of numbers or strings wh ich are the 
same length. If they are numbers, convert 
them Into str ings, using the STR$(numbef) 
command. Remember, this pac~s strings 
into long str ings, using the + (concatenate) 
str ing action, and records this long string. 

Fig. 20 shows what has to be done. Line 
10 sets up a FOR-NEXT loop lo input 50 
numbers of four digits each, and the DIM 
statement prepares for this. Each number is 
converted into a string as I! is entered, and 
the length Is tested to make sure you don't 
cheat. These numbers can come from any 
part of the program. 

The packing routine is on line 40. SS was 
lnltlalized as a blank string in line 10, and it 
now has the number string tagged on. After 
three strings, for example 1234, 5678, and 
9012, the string $$ Is 123456789012. This 



"The maximum safe size for one 
record operation is 248 characters; 
you can send out 255, but 
you can only get back 248." 

5 REM&INTO(THE080'S499 STOP 
500 CLS :PRINT"PREPARE A CASSETTE E"OR A TAPE FILE" 
510 PRINT"NOTE THE STARTING POINT ON THE TAPE COUNTER, 

AND PRESS THE PLAY AND RECORD KEYS" 
520 PRINT"PRESS ENTER WHEN READY" 
530 INP UT X:CLS:PRINTTAB(2l)"RECORDING ... PLEASE WAIT• 
540 PRINT -1, I : REM I IS THE NUMBER OF ITEMS 
550 AS=•" 
560 FOR N=l TO I :A$=A$+L$(N)+CHR$(128) 
570 IF LEN(A$)+LE:N(L$(N+l)<245 THEN 590 
580 PRINTt-1,AS:AS="" 
590 NEXT N:PRINT #-1,AS 
600 CLS:PRINT" RECORDING FINISHED . PRESS 8NTER TO RETUR 

N TO MENU":REM NEED A RETURN TO MENU ROUTINE HERE 
610 STOP: REM REPLAY ROUTINE STARTS HERE 
620 CLS:PRINT@336,"PREPARE THE DATA TAPE FOR REPLAY" 
630 PRINTTAB(l3) "PRESS PLAY KEY; WHEN READY PRESS ENTER 

" 
640 INPUT X:CLS:PRINTTAB(l9)"ENTERING DATA, PLEASE WAIT 

• :X=l 
650 INPUTi-1, 1 
660 INPUT f -1,AS:FOR N=lT0245:B$=MID$(A$,N,l) 
670 IF BS <>CHR$(128) THEN L$(X)=L$(X)+B$:GOT0690 
680 X=X+l 
690 NEXT N:IF X<I GOT0660 
700 CLS:PRINTTAB(26)"DATA ENTERED." 
710 REM NOW YOU DISPLAY, OR OTHERWISE USE DATA 

Figure 24 

string increases until all 50 numbers have 
been fained, and S$ is 200 characters. The 
Jong string is recorded. There will be a 
leader and a traller recorded with It, and you 
have saved a lot of recording time. 

If the number existed In the form of N(J) 
before the packing step, you will need a 
FOR-NEXT loop wh ich converts each num
ber Into a string and then packs It. Make 
sure that S$ Is set to blank (") before the 
FOR-NEXT loop which packs It. Otherwise 
you ca n get some pecul iar results when you 
do the routine more than once. 

Replaying a packed string Is easy, pro
vided you know how It was packed. In this 
example, we used data In four·dlg it units, 50 
to a str ing. Our replay procedure looks 
something /Ike Fig. 21. Lines 500-520 are 
the usual replaying procedure, rewound to 
the correct place, ready for replay. At 520, 
the 200-byte st ri ng which we've labelled LS 
will read In from the cassette. Convert ing 
this Into the form we need, 50 sets of num
bers, Is done In line 530. The FOA·NEXT 
loop sets the number as 50, and the expres
sion L(N) = VAL(Ml0$(L$,4• N - 3,4)) gets 
the groups. 

When N = 1, we try to find VAL(Ml 0$(L$, 
4· 1 - 3,4) which Is the value of the group of 
four characters starting with character 1. 
That's the f irst set of four. When N = 2, 
4•N -3 ls 5, we read another tour starting 

with character five. That 's the second set of 
four. 

The key to th is is the formula 4 • N - 3 
which we've used to find the first character 
from 1 to 50. Whatever number of digits you 
use to a group, It is always similar: it 's the 
number of coded digits mulllplled by N, 
with one less than the group number sub
tracted; if you are dealing with seven-char
acter groups, the formula would be 7 • N - 6. 

This style of packing and unpacking can 
make cassette files more efficient than the 
Level II manual suggests. It can even delay 
abandon ing cassettes ! 

Suppose that the Items you record are 
not In convenient groups of four or what· 
ever? One answer Is to pack so that they 
are a standard length. Suppose the Items 
are sing le-precision numbers with up to six 
digits. There's no reason why any number of 
less than six shouldn't be packed with 
blanks up to six-digit length, using some
thing like Fig. 22. The key part of the routine 
Is in line 20: 

NS= STRINGS(7-LEN(NS),32) +NS 

If NS Is 25.2, then the length of the string 
is five characters because the STB$ conver
sion always adds a leading blank. The In
struction Is to form a number of blanks 
(ASCII 32) equal to 7 - 5, and add these to 
N$, making N$ two blanks longer. When 

th is lot ls unpacked, the VAL command will 
simply remove these blanks again. 

Maybe you' re hard to please. and you 
want to pack together strings of different 
length. You'll object to packing your 
valuable tape with blanks, which can hap
pen if some are one or two characters and 
others 20 or more. There are two solutions 
In BASIC wh ich I use (and others in machine 
code). I'll describe the simplest of the 
BASIC methods here-it's rather slow, bul 
It works well . 

The slow routine depends on the use of 
ASCII character 128. Th is is a blank, like 
ASCII 32, but with a difference. ASCII Is 
what you get when you hit space-bar on the 
keyboard , but ASCII 128 never gets entered 
from the keyboard, and the computer recog
nizes it as a different character. If we pack 
strings with 128 between them, we should 
be able to unpack them by scanning the re
p layed string and looking for the 128 code 
number. This Is what makes the replay slow 
because all the replayed characters have to 
be checked. There Is an enormous saving in 
lime, compared with record ing each string. 
The speed of the routine doesn't matter if 
the str ings are displayed on the video 
screen. II anything, we' ll probably want to 
slow things down. 

Fig. 23 shows the routines. The pack ing 
Is fa irly straightforward, with the Jong siring 
formed with a CHR$(128) between each 
added string. Make sure that the total 
number N Is recorded to make playback 
easy. Another additon is the string length 
detecting routine in line 570. Th is ensures 
that the string does not become too long to 
record because you don' t know how many 
you can pack. II one more string makes the 
total too long, it Is recorded, then reset to 
zero so that packing can continue. 

The de-packing routine examines each 
character of a replayed long string unlll a 
128 appears. The assembled string Is given 
a subscript number. the number is incre
mented, and the depack routine continues. 
The end comes when the subscript number 
equals the number of strings recorded, or 
when an end of data code is detected. I've 
opted for a recorded number in this exam· 
pie. 

Routines like these convert cassette data 
Illes from rather useless curiosities Into 
reasonable methods of storing and replay
ing data. The high-speed methods using 
machine code (with rout ines built into the 
TRS-80 ROM) can be Impressive. 

One warn ing-always make a backup 
cassette of valuable data just as you make 
a backup of a valuable program. It's worth 
wh\Je to put a special routine In your pro
grams to do this, such as Fig. 24. 

Next month-Planning programs. PEEK
ING, POKING, POINTING, and what to do 
now that you're no longer a beginner.• 
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SOFTWARE 

Kick your TRSDOS clock back on time after re-boot. 

Clock Boot 

Yuergen Boehmke 
1365 W. 69 St. 
Hialeah, FL 33014 

System software clocks are 

nice until there 's a need 10 

reboot the system and reset the 

clock by you know who. In order 

to escape this chore, I sat down 

one evening and devised a sim

ple means to let the computer 
work for me and not me for the 
computer. I devised a simple yet 

effective machine language pro

gram to continually update a 

semi-protected area of memory 

as frequently as the keyboard is 

scanned. 

The program is best loaded in 

high memory and should be user

protec\ed against other pro-

grams. It was originally written 
to be run with my TRS-80 DOS, 

however, It funct ions on Level I 

or II with or without the expan

sion Interface, i i you wrile a sim
ple clock program and provide 

for automatic loading upon re

boot. (Similar to the AUTO fea
ture of TRS-80 Disk Operating 

Syslem). 

Upon initial entry, the pro· 

gram is entered at symbolic lo· 

cation INIT, which is used to 

modify the keyboard scan rou· 
t ine address from 4371 H to 

BCOOH. Th is allows my program 

to be run just prior to keyboard 
scanning. 

Alter the clock program com· 
plates its function, It returns 

control to the scanning routine 

with a JP 4371H Instruction. 
Each t ime it is entered, a check 

is made as to whether the year 

= 0, thus sipnlfying that a re

boot has occurred. 

If a reboot has nol occurred, 
address location BBFAH is up
dated with the current date and 

time. If a reboot has indeed oc

curred, address location 4041 H 

is updated from the last known 

correct date and time stored in 

BBFAH. 4041 H is the starting 
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address where the system 

stores. the current date and time. 
After reboot, Ille clock will 

lose several seconds due lo the 

time reQuired to reload the Disk 
Operating System. If !his toss is 

crucial to your programs, a 
s light modification could add 
any lqst time. 

It Is best to locale the tempo· 

rary time location, in th is case, 
BBFAH, just above the mai n 

program. Take tnis precaution 

through reserved memory, start · 

Ing at temporary time location , 
BBFAH. 

When you save lhe program 
on disk, specify symbolic loca

l ion CLOCK as the st an ad

dress, and symbolic location 
!NIT as the entry point, or it just 

won't work, since the temporary 

storage location wi l l beo11erwri1 · 
ten on every loading.• 

op100 1 

00110 ' 
0 01 llJ I 
001 l~ : 

AUT~TIC n sn::f'I. C\. OC'll; UPOAft AOUr!N( 
lt[IUJtltMlHTSt U:S -8-0 L[~Cl r1 \l!lH l:tPl\1tSIOM llilTOFACt Olil 

flilS-80 l(Vfl t '.I I flt U~CJI loi$H n'EH S.Of' T\IAR( Q l;)CJ. ~iilG. rtAfol 
"'"°JCT UQ.Ltt R C~H"f11 .. z IV'T[ ~ 

O'ol J O 1 

00111 ' 
DOI'-! I 
OOISO I 
OOl &G 1 
00170 

\llUTTO l 'h 'fUt AGCN 90(.lif'll(l 
I J6S "!ST 69 SfA!E T 
HfAUAH, l'lQdil?[);. no1 i.. 

OOI Cl"'L <!A S!<Wo 01/0VBO 

0 0180 ecoo 11w.i 
00 191) IC.OJ )l 
00 200 I CO~ HOO 
001 10 8Cll6 21F'A81 
oono uo9 11~11"> 
002)0 IC.OC "'109' 
00 2i.o acor u 
00 1)0 ICIO o6o6 
00 160 IC! 2 7E 
00270 &Ct ) )Z 

00 280 '" ~ l'J 
001911 ICI S II 
ooiao 8Cl6 1or• 
00)10 BCl8 C)711o) 
-00}"20 1c 11 nooac 
00))0 BCI E 22161,Q 
DO}loO SC21 C10-0!11: 
DDJSO 

TOV.l £.JtillQiS = 0-000 

Cl 
Cl 

un r 

°'~ 
LD 
LO 
CP 
LO 
LO 
JP 
u 
lD 
lD 
LO 
INC 
INC 
OJllZ 
JP 
LO 
lO 
J P 
[.0 
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A ' (HL) 
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Z,CJ 
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DE 
C2 
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LHU 
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1 snrc" '5. rOM.A l'.i.t '0111 n~ 
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I AEnJIH TO i t*ill PltOC.lA.t'I 
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Program listing 1 



3 ALTERNATIVE INTERFACES 
FOR THE TRS-80 

Save by purchasing only those units 
that meet your needs. Want a Parallel 
Printer or AS-232-C Serial Port, choose 
the Comm-80. Plan to turn your TAS-80 

into a full timesharing terminal, 
choose the Chatterbox. Interested in a 
Disk Controller plus addit.lonal · 
memory, choose the Disk·SO. 

•300 baud originate modem 
•Centronics printer port 8-bit 
• RS-232-C port (S0.19.2K baud) 
•connects to keyboard or I.E. 
•received data automatically 
routed to printer ports 

•Includes terminal software 
•only $279.95 complete 

ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INLCUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION. 

•disk controller(4 drives) 
•hardware data separator 
•includes 16Kof RAM 

provision for additional 16K 
•buffered TRS-BUS expansion 
connector 

•real-time clock 
•only $329.95 complete 

• RS-232-C port (50-19.2K baud) 
software/hardware selectable 

,centronlcs printer port 8-blt 
•connects IQ keyboard or t.E. 
•chain up to 16 units 
•use with I.E. for 2nd printer 
•Includes terminal software 
•only $179.95 complete 

TD ordtr ull !5'6) 374-1793 
or wrllt: The MicroMint Inc. 

917 Midway 
Woodmere, NY 11598 
Dealer Inquiries in~i led. 

THIS IS WHAT YOUR MAILBOX 
WILL LOOK LIKE 

. . . if you don't send in your 

Lf Om1crocomputin~-I renewal card. .--------~- . 
~~~~~-- ~ 

All you have to do is send a No. 10 size 
envelope, self-addressed and stamped, to: 

V' Rear11N Servtce- see page 242 

-----=---~~~ ~ 

* 
v"62 

CECDAT, INC. 
P. O. llo~ 9963 
Moscow, 10 83843 

The mosl unique ~oncept 

in soflware ideas. Are you 
tired of nor know ing those 
trick. and shortcuts which 
thCt e~pert programmer ul i
lizes without evt!n thinking 
twict!? Now you can pick 
up some tips and novel 
routines which will simpl i· 
fy yovr own BASIC pro
gr~mming. TRS-80 M odt!I I 
Lii. 

TRS-80 i~ a tradema rk of 
hndy Corp. 

Free Idea Seeds is a trade· 
mark of CECDAT, !NC. 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SO FTWAR E 

FOR TR S-80'" 

OWNERS 

1"10NTHLY 

NEWSMAGAZINE 

FOR TR S-80 '" 

OWNER.'. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 
PRACTICAL APPLICATIONS 
BUSINESS 
GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
. . . . AND MORE 

PROG RAMS AN D ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORMl 
• INVENTORY CONTROL 
• STOCK MARKET ANALYSIS 
• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE! 
• LOWER CAS[ MODIFIC1\ TION FOR YOUR VIDFO MONITOR OR PRINTER ' 
• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 
• EXTEND 16 DIGIT ACCURACY TO TRS 80 FUNCTIONS !SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS! 
• EW DISK DRIVES FOR YOUR TRS 80 
• PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80 
• A HORS!: SELECTION SYSTEM" "" ARITHMETIC TEACHER 
• COMPLETE MAILING LIST PROGRAMS !BOTH FOR DISK OR CASSETTE 

SEQUENTIAL ANO RANDOM ACCESSJ 
• RANDOM SAMPLING"" "BAR GRAPH 
• CHECKBOOK MAINTENANCE PROGRAM 
• LEVEL II UPDATES .. "LEVEL II INDEX 
• CREDIT CARD INFORMATION STORAGE ~ILi: 
• BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

LANGUAGE 
• LINE RENUMBERING 
• AND CASSETTE TIPS. PROGRAM HI TS. LA TEST PRODUCTS 

COM ING SOON !GENERAL LEDGER. ACCOUNTS PAYABLE AN D 
RECEIVAB £. FORTRAN·SO. FINANCIAL APPLICATIONS PACKAGI: . 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICl'I AN D MATHEMATICAL PROGRAMS CBOTH 

EE .y. EL MENTARY AND ADVANCED! AND 

'f R "Tl'IS-80 il 0 lrOdlmalc cf T<nd\I Corporoflon, 

~ _ WORD PROCESSING PROGRAM r WTlllng lerr crs. t '" · mailing hsrs . err .. with each new subscn1 r1o ns or re11ewal 

'-""' LEVEL II RAM TEST Chec ks r<> rldom <> ce ' 111c 111 ry ru cn;ur~ rhar <>Ii memory locil flons d re ..,..,.1<.,19 prnperly 

DAT A MANAGEMENT SYSTEM Cnmpl te l ite milnageme111 lor your rnsso·· F'll t:" ~ 
C LEANUP Fasr dcl ion M ,e G..ime Cc 
ADVENTURE Adue n1ur c ~o by rnt l Adams !From Mve111urck1nd lntern..i i>Ondl) 

• All p rogrdm" "'"supplied on cassc ll c (add SJ fo r Di ket h• Ve rs ion - add S5 fo r mod ified Mod ·ll Version). 

SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (I CLUDING LISTINGS OF HU NDREDS OF RS-80'" PROGRAMS AVAILABLE ON l 
CASSETIE AND OISK El T I S2 00 OR FREE WITH EACH sue:,c RIPTIONS OR SAMPLE ISSlJ [ 

: Lllr:lPITTA~lLS ~ · -:.6• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
' .... ._...,.,! ~0>.& ... .... 'C< - I C. NEW TOLL-FREE 

50 N. PASCACK ROAD 
SPRING VALLEY . NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 .. 

TWO YEAR SUBSCRIPTION $48 ...... . . . . 

SAMPLE OF LATEST ISSUE S 4 .• ...... 

START MY SUBSCRIPTION WITH ISSUE . ... 

~24 HOUR ORDER LINE 
~ ORDER (OUTSIDE OF N.Y. S TATE) 

LINE (800) 431-2818 
(914) 425-1535 

1•1 - July 1978 • -7 - January 1979 • -12 ·June 1979 • ~ 1 8 - J an uary 1980) 
NEW SUBSCRIPTI ON . . RE NEWAL . ...... . 

CREDIT CARO NUMBER --------------------------------------------------EXP. DATE ......................... 

SIGNA TURE .............................. --------------------~--------~------------------------------~ 

NAME ------------------------------------------------------------------------------~ 

AO DR ESS ------------------------------------------------------------~----------------
• •• ADO $6 YEAR ICANAOA. MEX ICO! - ADO l1 2 ~LAH AIR M"IL - t IJTSID OF US .A . C il\ N,.,OA llo Mf.Xl(O • • • 
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•••EVERYTHING FOR YOUR TRS·80'e •• 
• TRS-80'" it ii ludPmii•• of the Riidio Shick Divition ol Tindy Corporation 

* All orders processed within 24-Hours 
* Jl).Day money back guarantee on all TRSOOS Software 
*Add $2.00 /or shipping in VPS Areas ~A~ 

MOD-II PROGRAMS 
*Add $3.00 /or C.0.D. or NON-UPS Areos 
*Add $4.00 ~tside U.S.A ., Canada & Merica 
* We will match any bonafide advertised price 

in any of the Major Computer Magazines 
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Gtoup} 10 e•!cruu'ff busui.css sy:slem for the scrtou.s. 
uur .can be used one modu le at a time or as a co
ord1nat&d syslem .$225 per module $1299 for the 
comple' e sys1&m 

~Jt~~~~~L ~~~:l'i, A?~~E~~~SA~E~~~~~~EL 
AND PAYAOU (Compwnaa) a c~lele uwr on 
ented bu.Sine§ sys!em ca.n oe useid one modute 11 a 
time or as a coord11"1.1Jled .SY'l&m S140 per module 
S995 lor the compl&fe sysl 
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pec.k.age •ocludes all 9 A.:lvttolur8:5 wrnren by Sco11 
Adem1 199 95 

~~C~l~:· l:•:,~;or;r'!~':! ·,~:t%~~~~;~~~~~ 
~Jf~~~r~~;:1 e ~~1!i~: :e:~1~~tr~!~~ 
1t.em 1 tn undeJ '1 MCOndl 1 llows PEEK a tld POKE 
s11tement1L move d4't1 blocJ:s compress and' un
comp,•u dilla. '#Orlrs under: TRSDOS S.SO 

(7) DSM (Ra.,of CompytMJ Or.aJI. Sort Me-rg:e sorts 
11ncll merget large mu1t1pre d•1Jume h on a 1 10 4 
do..., oyotem NOT AN IN MEMOFIY SOFIT con 
actua11~ alpl't&oet110 (or anv ot her fV?e ol .wt1 } 4 dJS 
dm1es. wortf'li o r cr11a JOrt1 Ol'le c.cmQJele dJsk ol 
1nlorm1110.n 1n 10 m1nule:t 1nlo rm 11on 45 pHWlded lo 
use OSM wdh lhe RS MA ILING PROGRAM work1 
undeo TRSDOS S 50 

(I) RSM [Sm•ll Syoumt) SOllwore) • machine 
language monifo r 111\d d~mbrf"r c;.an be ua.e<:I 10 
se. no modlty memory Of chsil soc1ors co,u11ns all 
the comma~ found o.n lhe t.i!odel · I vent0n plu 
10m• 1tdd1f:lonal comm.tnds ror !ho UOD-11 wotk.s 
undar TA SOOS $39 95. 

l~~ ~~:~~ ~~:l~A~~K :,~~~~r;'~~~;.;;:~~~ll t 
va:;.bln ch.a.in prognms W•lf'liout loS1ng '-'•n•bles 

821..:u~~F 1~~0~F !~~~E~;dE .~,!,';!~~~ 
prog ram jw1!1i IP'ie lme n1Jmbtrs 1n whic h 1n.ey appear) 

lt1ts arr GOTO's encl GOSUS"s (W4th 1ne l..ne num
bert 11'1 w h1ctl U\ay ~· I 1eerc.he5 0t any spec1f1c 
v•r1.1.bret OJ 1trtng• (w•th Hie hne nuJT11>er Ch 
they 11ope1u) $.SO 

k1J~~~~~~o11:!: P1~n~~~~~~~~n~::l~~ a 
dr.Slt:fltle) 01sas.semb!: •nd ~00~~1 1fHef1ace 10 1he 

MICROSOFT EDITOR ASSEMBLfR PlUS ll>Cl"'"" 9 
uplo11d1ng servn::as • nd pat es lor Ou,• fl'O at.Mm bro 
d11ecuv 1ruo memory _,..,....-e all o' po111on:, ol 1ou1ce 
10 d1,;\ dyn1mrc d"ebug ta.c.dHy [ZBUG) ente i:td 
adlfor commands $ 2.S 

~1;l !~w~~=~::e~:1~~1~~:~~~c~A:;:6~~n~~~:~lo r 
l•nJ• hard disk ar1vH comple tely compa r1b!e w•lh 

~':.:~~~~ ,,s::!;:C~n~~:r~!n ;1':~~~~~x:!ri: 
11ble 10 handle 1hou51n.d.s of hle1o . J.•OO 

(13) CAMEO HARD DISK DRIVE CDNTIIOlLEA 
coming s.oQl'I (Novnmbor 11) 

{1 4) HARD DISK DRIVES c.om•ng soon {N<W ''I 

~1:b~A'..~ cD~:'~~0.~1c!.;)NC.;"~~~~stos 
ca llectcon ol programJ wrm by tAOD-11 ownars 
P'ogn.ms include da~• b6H m•nagem.nr a wo rd 
i:irocnsor . rna11 sy1.1em mon;.•oe ca1c.u\4IJol\S_ 
c.hee:ltbook rng1..1utr ano m.mny 01,,.,w. fedd $J 
pos1ag.e ou1.s1de ol ,,,, Ltrutecl States. Can.adm and 
Mexico) FREE 11 you send us a dls.ktttle containing 

G~~",3'0r's~h~" "" - 10 ' "" SHARE-A·P!IO· 

(16) WABASH CERTIFIED DISKETTES SJ9 95 IP<" 
box ol 101 

(l 1) FLIP SORT DISKETTE STORAGe TRAY Sta'"" 
SO di.1•e1tM- comes complel• Wi!h lndex~-d111'<ieri. 11t1 
plates anCI adju.sTlblo spacing $-44 95 

~~~1 ~:~JE~E~~gN~~ ~~ .. ~56r'~~ f+\'afTcs 
MATH GAMBLING GAMES Includes 125 Pllil• 
PT\illnullJ 1nd 2 d1si.crtos. $99.QS 

(19) BUSINESS PAC 100 H>O e5"'nll•I IJIJWlaa 

~~':::'t)~JciNT~~;TEMci~~~L ~A~~LC,o.. 
TI ONS CHECKBOOK MA INTENANCE AC 
COUNTS RECEl\/ABLE ACCOUNTS PAYABLE 
1ncluOM \25 pago manual 1nd twod1:sJut11M S ~49 95 

( 201 EDITOR ASSEMBLER IG•lactJc Soll w•r d ) 
the ftrsl use1 onented E.clttor A.ut'mb4er fof the 

~~~;i.~~~('t ~:91~i:~:::,t~nutirr:~1v! ~=r~e:'.:~ 
l!-a'e of 1r'tg end aehug:gmg vu:I complele docu 
rr.e.nlahon (over 120 oaget:l worlila unde.a TRSOOS 
~229 00 

(21 ) BASIC COUPIL EFI [M1c1000 111 cn11'Q yOUf 

~~«;"_:~,~~n~~ ~foh11j:~anl3':e• 1r)C1•.ues 

{2'21 MAI L/FIL E SYSTEM from ~I ll.CUC SOll'Ntl'e lid 
stores 2..SOO namn ~r d.t.111' No wnlng lime ~ 
requrred liflCe l/'\e hie 1:s 1u lomattealrv SOrlod by hn l 
ar\d !ul n11me plu.5 Zip Cod Ol"I 1np1.JC Ae1c1GYll!!I by 1ny 
c.omo1n.r11r_~n cl 19 uu' c odes Support.a .,, 1 1 ~Qt t 
aJptlanumerrca Zip. Supports• message llne Com• 
compll! fe wuh us r-ottMtOO dOCYrrt9"t•non tl00-

:Pi,t"~~~ll,_~~on~ '~~:P7:t!"~=~~~d== 
e~tenswn) woi h unelief TRSOOS S19900 

(231 INCOME TAJ: PAC Pro essronar 1ric:ome IAx 
l).lc.,age mosr l o1rns and sehfldules OIIIPUI to ... i0eo 
or uni pmitr.:1 ii1U1omanc. memO()' s10~ of 11.H 
1ntotmauon cutt• can Die ~d hom a~te 
changecandedllctd bt.l1lltnetTOfCh 1rtg S1999!. 

+ -f -f -
f -
f -f -t -t -t -
f -f -f -f -
f -

124) COMPUTER GAMES 1sasa1 M••n Chee~., f 
Msc.tune.Su~r-T1e1c 111 .Concentr•Hon. Tu~ .uuJeHunt • 

...................................................... B.• .nc• o•.•o•o0 .. s•1•~•A•dv .. a•n•1u•'" .. s•1•4•~ ............. f 

SO N. PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

v Reade1 Se1wce- see p.3ge 242 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

-
f -

~!!,,~~: sy!T~:;:,~' 1h:s:ri:~~h., :~o!~0~~6:1~ 
cwne1i 10 tne 11ny oJ 1ne huMrwd!I o l p1ogr•ms 
a"n1 tnbte under CP/11. S 170 

(2) CPIM HANDBOOK (Sybo) o 11op· l>Y· •l•P 

i-;;;?.: 1~oC::n~=\~u1~~=:r !:~~l~h ::;:r~~t~ 
pracuc1I J"tln t$. ,erel'ence la bl~ .Sl 3.9S. 

(3) OENEl!Al LEDGER, ACCOUNTS AECEIVA8Lf , 
ACCOUNTS PAYABLE, INVENTORY CONTROL. 
AND PAYROLL (Pc1c.ht1ee $of1w•11'1') .requlre1CP/M 
• n MICROSOFT BASIC proloulona l bu.11nesa 
syatems lum key OPC'fltfort .can be usitcJ illS 11ng'9 
modu~ or s & coo1d4n.11ed .system $500 oet 
modL1le $2500 lor Hie complete 1ysfem 

(4} WOAD-STAR Th.e u fl1m• e word proceuor I 
menu an n word ptoceul l'\g syste:m uu.1 can be usea 
with any pnnier All I I.Ind rd word ptOCesa..tnQ 
commands are lrK ludeG ?lu> many unique com· 
m•ndl ORiy round on. WORD STAR t1tqUIT8S CP/M 
~95 

A 
L 
L 
p 
R 
0 
G 
R 
A 

i~'o!"~~e L:!!f ~!A~d ~rm~:.np~:~ c':;'~ M 
~~~o-~R~~~t~~~O::~:C~\~1~a0t~'1~El S 
~n~';t~~G= m'::l=~::,"·\~RO STAA aM 4 • 

(GI SELECTOR Ill i Mtcm-Api complo!e dot~ LISTED 
mlillnaqe ent svslem u.se1 dehl\9d r.1101 and cO<les. HERE 
;~ad~~~J ~~: :r·~~~I~~ un':;r).4~~~t~~s _. • 
• ccountt 19C'e!IY1ble and accourit1 P•vaoru r ''•~ 
C8ASIC·2 1295 

(1) SELECTOR IV [Mtcro-ApJ the u'1tmete dato 
m1~en1 ays tem ... 111 le.alures u.s.e lhe SELECTOR 
IU pAut d•IL'I" hie fotma1 con.v-orsioru tun ':feref:" 
lo1m~t~r c~~~:.~nsdf.~:,5:~~~ ~K• 

~·~L~M~0~~~~~°;~~~,~r ~=~ '~,'~ 
dehnci I CUSIOn'Ul.60 ch&rf or IGC.O'Jnl!s $350 

(9) CBASIC-2 • non-lnt•rec1""' BASIC usod !or 
m.itnv p1ogram1 1M1 run undu CP/Jll a.Hows u.Hr ro 
m1Jce more eU.k:Jen\ use ot dt.Sk ftfe 1mina1 ea 1he 
u&e o l m0&1 hne number relerer:.c::t!!I re-Qvue on such 
progu.m1 a..s lf\e SELECTOR S 20 

~~:b~i~o~A~~~ 1c1o~~"~n~'i~'Q~ 0~~:;: 
eom mandS .s.uch u cn111nlnv [~ :s tne m er 10 LOAD 
and AUN 11 p rog re_m w1lhou' loiMng •h& ..,annbles 

i~~~~~~: W~L~~E~b1 ~~n~rt ..,::~•g;~ t!:~ :,•.'~ 
the BAS IC COMPllEA to opoed up P•og•am• 13· IO 
11mes fas ter e...- uoon) SJ25 
(11) MA STEi'! TAX (CPAIOS I prolou1on I a. 

R 
E 
a 
u 
I 
R 
E 
c 
p 
I 

G:~~~~~sra;c. ~s·:~~ ro~~~~2 ~;~: S·1~: M'* 
3468. 3903, 2441 . •625. •726. 4TV7, •372. 5695 and 

~~~.:.;;~~"Yo~~s~ o~n =~~Y~~~nP'=;:= 
ri~':'~~~r~~~:.0~~;;:ci~~1::G~~f·:;~~ ,,~~ 

gJ~ -~E•~o~~o~~:,:~ 211_:~:,~ •• :!:~~.~~~: 
1111:nuc11on1 gen er1re1 hnanc111 11a1 em• n ls. 
dept&ellflon loan amorourtons. )O\lm.ala.. 1n11I 
~lances. ll•lemen1.1 er cha~ ln tm.lflclal pos1hon. 
and c.omprla11on letla~ mclodas payroll sysrem wlrh 
au1omti1mg slmo 10 genef"lll reagers print!! 
pa mll reg1sle1. W"2"s and PAJl'Oll checks .. . S450 

(!3) ELECTRIC PENCIL [Mochul Shroyer Sohw•••I 

itn~~:::, w?~~~;1~~~~'~:~~ j~~Ss'~,~~::S 
pnnto• ver>JOn) SJOO (OtABLO . NEC o r OUME 

to<onJ 

(U) BAS!C COMPILE" 'Mie:rn!lofl) ci·u.ngn you1 

~~~C,:~~=!~n~~ ;:~~",'~~'r\l3':le 1ru: r ees~~ 

(C PIM IS A REOISTl:RED Tl'IADEMARK 
OF DIGITAL RESEARCH} 

NEW!!! 
MOD·D NEWSLETTER 
Sl2 ear or 12 le•a• 
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~ Lllr.IPLITAll~%LS ~. 
•••EVERYTHING FOR YOUR TRS·80'~••• 

TRS-90 18 a rradc m erk ol lh" Radio Shttc k 01 .. 1,.1o n of T .. n<ly ·corporailon 

100 svPEl\ rMAsTER PAC 100 
pl\OGl\AMS ~~ ~-DIT!~!'! CC<?~ETEL Y REVISED) 

FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 
ALL ON CASSETTE OR DISKETT£ 

~ - · -=--=----- -~-~ - - -~ ..... - --- - - --- - - - - ----- - - - - - - - .._ - - - - --- -=---------- ..:-. ...-- -~ =- .. ,.. .:::m 

BUSINESS ANO PERSONAL FINA.'llCE 
\. CHECKBOOK MA!NTENA C 
2. TIME FOR MONEY TO DOUBLE 
3. FEDERAL FICA & WITHHOLDING T AX 
3 COM PUTATIONS 
4. HOME BUDGET ANAL YSI::, 
5. ANNUITY COMPUTATIO e.• 181....c§§ 
6. UNIT PRICING gW ·".., 
7 CllANGE rROM PURCHASE 

STATISTICS ANO MATHEMATICS 
37 RA DOM SAMPLE SELECTION 
38 ANGLO-METIC CONVERSION 
39 MEAN, STANDARD DEVIATION. 

MAXIMUM A'<D MINIMUM 
4 SJMPL I /NEAR RE(i Rf.SSION 
4 I MULTIPLE REG RE ION A ALY "IS 
42 GEOMETRIC REGRESSION 

GRAPHIC S 
73. DRAWS B.'\R GRAPH 
7~ ORAWS HISTOGRAM 
75 MOVING l:IANNER DISPLAY 

GAMBLIN G AND GAMES 
'16. RANDOM SPORTS QUIZ 
i7 GOVERNM l:'N I QUIZ 
78 HORSE RACE 

8 NEBS CHECK PRINTER 
9 DAYS BETWEEN (),;TES 

4 EXPONENTIAL REGRES 10 
44 SIMPLE MOVING AVERAGE ~s .. ,cs 
•15. SIMPLE T T - T T .. & • .. 
'6. CHI SQUARE TE S ,. 

79 MAGIC SQUAHE 
llO ARITHM TIC TEA( 'HFR 
81 HIGH I OW GAMBLE 

10 MORTGAGE AMORTIZATION TABLE 
11. I VENTORY CO TROL 
12. PORTFOLIO VALUE COMPUTATIONS 
13 VALUE OF A SHARE OF TOCK 
14 . SALE.5 RECORD KEEPING SYSTEM 
15. FUTUR VALUE OF AN INVESTME 
16. EFFECTIVE INTERES RATE (LOAN) 
17 PRF.SFNT VALUE OF A F TIJRE AMOUNT 
18. RATE OF RETIJRN·VARIABLE INFLOW 
19. RATE OF RETURN-CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STR.r\IGllT LINE DEPRECIATI ' 
22. SUM OF DIGIT S DEPRECIATION 
23 DECLIN ING BALANCE DEPREDATION 
2~ RREAK EVEN ANALYSIS 

.1;- ORMAL PRORAAILITIES 
48 BINOMIAL PR BABILllY' 
4~ POISSON PROBABILITY 
50 ATHIX ADDITION AND SUBTRACTION 
St MA I HIX TRANSPOSE 
52. MATR IX INVERSE 
5.1 MA TRIX MUL TIPU A TION 
54 SOL T ION OF SIMI IL TANEOUS EQUATIONS 
55 QUA ORA TIC FORMULA 
5() LINEAR E UATION SOLU"' IONS 
57 ROOT HALF INTERVAL SEARCH 
53 ROVTS OF PO YNOMIAl.S 
59 ROOTS NEWTO 'S METI 1005 
60. PRIM FACTORS OF I TEGER 

82. UNSCRAMBLE LF.TTERS 
3 H1\ NGMAN 

S•l GAM I:. OF IM 
85 Russ1AN Rou11:.Trc G .. ~atJ!il<i 

HOUI E I TE GAME ,,. ... 
87 O NL ,\RMED BANDIT 
BB HI r TH f r AllG[l 
89 WALKING DRUNK 
40 STATE Ci\ l'IT AL QUIL 
<II T IC TAC TOI: 
92 DICE GAME 
~1 LUNAR I 1\NUAR GAM ~ 
9•1 BIORHYTHM 
95 I IORSE Sl:.LECTOR iC LAS, CAI.CUI ATOR! 
% H1\NDON LJIC .. ROLL 25. SALVAGE VALUE 0 INVl:.STMENT 

26. P,\YMENT ON A LOA 
27 FUTURE SAL£S PROJECTIONS 
2~ . CREDIT CARD rlL£ 

61 LEAST COMMO DENOMINATOR 
62. RAD!A DEGREE co VERSION .. "'Tll 
63 UMEAICAL INT ·GRATI N ID,. 

97 R,\NDOM ROULETTE ROLL . 
9~ RAN DOM CAHU Ut:.ALER 

2'l ECO 'OMIC ORDER QUANT/ rv (EOQ) 
INV TORY MODEL 

30 VALLIE OF HOUSE CONTENTS soNAL 
~~ i16JT~~J't~LENDAR p°El\ 
33. DAY OF WEEK 
34 CASI I FLOW VS. DEPRECIATION .re£ 
JS. COMPLETE MAIL SYSlEM '£'.,.,,,.Ai--
36. INTERE T RA TE ON A LEASE IL" a.i-e 

TI LrTIES 
M QUICK SORT ROUTINE 
65 PROGRAM STORAGE INDEX 
ff> MU.L TIPL CHOICE QUIZ UILDER 
b7 FO RM LETTER WRITER 
68 SH LL SORT 
69 CASSETTE LA8a MAK ER 
;u C DES ME AGES 
ii MERGE TWO FILES 
i2 SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 

\ll.J GI IF.SS THE NUMElER 
100 IJ.iHITE OU r SC REEN 

WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND WITHIN 30 DAYS ON ALL SOFTWARE IH & E COMPU· 
TRO NICS INC. MONTHLY NEWSMAG AZ!NE SUBSCRIBERS ONLY). WE DO CHARGE A $3 PENAL TY TO COVER POSTAGE 
AND HANDLING. 

I•••.• • • e • • • • ••• • • • • • • • • • lo • II lo • lo • lo lo lo lo lo • • • • lo e I • • 1111 • • lo • • lo I • • I lo • • • • • •. lo • lo I e e e \II •• e •lo 1o I • lo • • ••••• • • • • • • • • • • • • • • • • • • •• • •• • • • • • 

HOUR 
24 ORDER 

50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK i0977 

PLEASE SEND ME: LINE 
0 MASTER PAC 100 CASSETTE VERSION .. .. $59 95 (914) 425-1535 
0 MASTER PAC 100 DISKETTE VERSION .... . $59.95 

0 MASTER PAC 100 (MODEL II DISKETTE VERSION) .... $99 .95 

CREDIT CARD NUMBER ..... . ....... . .. . . . .. ...... .. . . .. ........... .. . ... .. ... ... .... . . 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N .V. STATE) 

(800) 431-2818 
* All orders proceue<l withi" 24-Hour• 
* 3().CJay money back gya;rantee on all Softwar1 

(leu a $3 penalty for handling) 

. . .. . EXP. DATE . .. . . . . ... . ... .... .... ... . 

SIGNATURE . . . ... . ...• . ...... . ..... ..... ... . . .. . . . ... .. . ... .. . ... . . .. . .. . ...... . . .... .. . . . . .. . .. . . ....... . . . . . . .. ... . . . .. ....... . . . .. . 

NAME ......... . ..... ... ... ... . . .. ....... . ....... .. . . . .. .. .... .. ... ... . . . . ... ... .. ... .. ... . 

ADDRESS . .. .. . . .. .. .. . .................... CITY .. . .. .. . . .. . . .. . .. . .. ... ... ...... .. .. - . STATE . . . 
•••ADD Sl FOR POSTAGE AND HANDLING (S4 OUTSIDE Of THE U.S.A .)••• 

. _ZIP .. _ ............ . .. 

116 • 80 Microcomput ing, February 1981 



•• •• 
BUSINESS PAC 100 

100 Ready-To-Run 
Business Programs 

BUSINESS 100 PROGRAM LIST 
59 WACC 
60 COMPBA.L 
61 OISCBAL 
62 MERGANAL 
63 FlNRAT 

Weighted """"'9" coSI of capitol 
True rate on loan wilh ~ompert<.'Jting bal requirf'<l 
True rate on discO<Jn<ed loan 

I RU L 76 
2 AN Ul 
J DATE 
4 DAYY'EllR 
5 LE/\SEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
II TAXDEP 
12 CHECK2 
IJ CHECKBKI 
14 MOR'TGAG A 
15 MULTMO 
16 SALVAGE 
17 RRVARIN 
l 8 RRCO/"ST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
2) REGWITI1 
24 SIMPOISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVALI 
J) WAfNAL 
34 BONDVAL2 
)5 CPSEST 
)6 BETAALPH 
)7 SHARPEI 
38 OP'T\IJRITE 
39 RTVAI. 
40 EXPVAL 
4 1 BAYES 
42 VALPRJ.NF 
4 3 V Al.AJ)jj'jF 
44 UTILITY 
45 SIMPLEX 
46 TRA!'tS 
47 EOQ 
46 ct.JEl.JE I 
49~ 
50 CONDPROF 
51 Ol'TLOSS 
52 FQIJOO 

f'tA}IU! 

53 FOEOWSH 
'>4 fQEOQm 

55 CtJELJECB 
56 NCFA/'W.. 
57 PROFiND 
SB CAPI 

ln1erest Apportionment by Rule o f the ~8' s 
llronu1ty comp<11anon program 
nme between dates 
Day of year a particulat date falls on 
lnlereSI rate on lease 
Breakeven analysis 
Sit arghtfi°" deprec "1tlon 
Sum ol lhe digits dep<eciation 
Dechmng balance deprec:inlion 
Double d""1in1ng balance deprtt""Jon 
Cash llow vs df!prec1atoon table 
Pnnts NESS check.< along with dalty reg1Slet 
Checkbook ma1nlenancf! p<ogram 
Mortg"!le amortization table 

64 PV 
65 PRINDL" S 
66 PRl DPA 
67 SEASlND 
68 R 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
7J SOR'TJ 
74 LABEL! 

Merger analy:sas con"lpu t.aluJn"i 
Finanoal rauos fm 11 firm 
Net present ""lue of p<O)<!Ct 
Las~ pnce 1ndeJ1 
Paasche prKe ondeJ< 
Constructs seasonal nt ity 11>dices for company 
Ti'°" series """lysis Ir ar rrend 
TI'™' sel'\es analysis movong a"""'(le !!end 
Future prirc ~rnMion 'Mth 1nlla n 
Mailing hst systern 
Letter vmt.ng ~tem-Unks with MAil.PAC 
Sorts 1151 ol mes 
Shipping bel maker 

'°" labd maker 
DOME bu3llle"5 bookkeeping system 

Compute ~me needed lor money to double. uipje. etc. 
Determines sal~e Vl>I"" ol an ln,,.,stmcnt 

75 LABEL2 
76 BUSBUD 
17 TIIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
81 TELDIR 

Computes weeks to1al hours from omec '"o 
In memory accoun!S pay.oble syslem Slorage i-mrned 
Gene-rat,.. 1nvo.r-e on screen and pnn on pnnr~r Rale ol retum on 1IM!stmenl ...,lh va1111ble inflows 

Rate ol rerum on mves~t ...,th constanl inflows 
Elfecti><e mlereSI rale ol o loan 
Future wlue ol an mvestmer~ (compound intereSI) 
Present value ol a future amount 
Amount of payment on a loan 
Equal ... ithdrawals from ln\leSlmenl 10 lea"" 0 o""' 
S.m ple drsaiunt anal}'llis 
E£iurvalen1 [, nonequi~lent dated ~lues for obllg 
Present v11lue of defened annuilies 
't Markup ar\lltysis for items 
Sinki ng fund amonilO\ion program 
Value of o bond 
DepletJan 11n.olY5iS 
Black Scholes opdons anatysis 
E..peaed return on s leek v!Ji discounts dlwlends 
Value of a ..arTant 
Value of 11 bond 
Estimate ol future ""m1ngs per share for cornp;>ny 
Computes alphA and bet.o ble for stoek 
Pol1fotio selection model-l.e. what stocks 10 hold 
Opoon llmllng cornput.o O<i< 

Val"" ol 11 rig t 
Expected ~/ue .,,.tys.s 
Bayesian deci <ions 
Value of perfect inlorm1mon 
Value of oddrtlonal inlorma11or1 
Denves ublity function 
unear programming solution by simple< mdhod 
Transport..i.ion mdhod for lmear program""ng 
Econorruc ord<:r quantity u,_,tory model 
S.ngle se""'' queodng (wilittng line) model 
C051·volume-profn analysis 
Conditional prcfn 121bles 
Opponunily loss tables 
P0<ed quonti!y c<:onornie order quan~ty model 

DE8CRIP110f'I 

115 11bow but wilh shollag~ pe.1mitted 
115 a!XM! but with quantity price breaks 
Co91-tiene\t .....iting line 1111111ysis 
Net cash·flow anlllysis for simple in~m 
Profi~ilty Index d a proje<:1. 
Cap. Assd Pr. Model anolysls of projed 

62 TIMUSAN 
SJ ASSIG 
B4 r\CCTREC 
6'.l rt:RMSl>A Y 
66 PAYNET 
87 SEUPR 
BB ARBCOMP 
139 DEPRSF 
90 UPSZONE 
91 E/'IVE.LOP£ 
92 AUTOEXP 
93 INSALE 
94 PAYROl.L2 
95 Oll.AfW_ 
96 LOANAFFD 
97 RENfP!KH 
98 SA.LELEAS 
99 RRCONV6D 

100 PORTVAL9 

In m emory in,,.,ntory control S}'stem 
Com puterued leleplione dueciory 
nme use tys.s 
Use ol ass1gnme.ll i>lgonlhm for op11 mal Job ass•Jn 
In memoty accoun!S recervable sys•~•lorage cl< 
Compares 3 methods o/ repayment of loans 
Comput"" gross pay rcqutred for 9'""n net 
Computes selhng pnce f01 9"""' aAer ta. amount 
Arbill age cornputaoons 
Sinking fund dep<eciation 
Finds UPS tones from 1.1p code 
Types envelope Including ret11m bddres. 
Aulomobole eJ<pense anal}'llis 
Insurance pollcy file 
In memory payroll sysrem 
Dilution anatysis 
loan amounl a bon"'""'.r can afford 
P\Jrc hase pnc~ lor rcnt.::11 propeny 
Sale-~<eback analysLS 
ln~or"s; rat~ at r ~tum on con'tt'rtable bond 
Stock rnari<C1 ponfolro stordge-wluanon program 

----------·-·--------------------------------------0 CASSETIE VERSION$ 99.95 
0 DISKElTE VERSION 
0 MODEL II VERSION 

$ 99.95 
$149.95 

ADD S2.00 FOR SHIPPING IN UPS AREAS 
ADD SJ.00 FOR C.O .D. OR NON-UPS AREAS 
ADD S4.00 OUTSIDE U.S. A. CANADA & MEXICO 

: !~[lr:1PlJTR[l~%LS~ HOUR 
: ....,.,_...,.,,.. ""'"'-""·'~ ,.., .. '°' ~ 4 ORDER 

t 50 N. PASCACK ROAD ~2 UtlfiE 
~ SPRING VALLEY. NEW YORK 10977 ~' S-"\535 
~ ~ l9"\4) 42 
• 

..... FlearJer S~r\l/CC-See page 242 
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•••EVERYTHING FOR YOUR TRS·80'e•• 
TRS-80 111 a rra<1t•mark nl lh•· H0<11n Shnc k lllv l ,.lnn o f Tun<ly C nrpora1lnn 

COORDINATED *All orders processed within 24-Hours * 30-Day money back guorantee on all Software * Add $2.00 for shipping in UPS Areas BUSINESS *Add $3.00 for C.O.D. or NON-UPS Areas 

SYSTEMS 
* Add $4. 00 outside US.A, Canada & Mexico 

SYSTEMS GROUP 

FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 
1. S.B.S.G. is a sophis llcaled Business SolTware Syslem designed !or lhe serious businessman. 
2. Each cl !he S.B.S.G. Buslneu Modules may be purchased separately .. . or you may purchase the en lire coordi no tcd business sys tem 

:\ Modules purchased separa tely do not coord inate w ith the General Ledger (alt houg h for lhe standard S.B.S.G. fee. the user may upgrade his 
1ndiv1dual modules for the coordinated system) 

4 Foolproof. Step-By-Step procedures are supplied. planned and docu mented fot lhe First-Time Computer Us.er. Al l programs are setf-
explanowry , lelhng the user what is requi red at every step. 

5. Programs are wri tten in BASIC and the sou rce code listing is supplied for those use rs wh o dec ide to modlly the original sys tem. 

6. A complelA users manual is supp lied wiln each mod1J le. 

7. Demo Data diskettes are supplied w ith sample data . 

a S.B.S.G. has an In-House staff that can answer quesllons and problems re lated to lhe p roper use of the S.B.S.G. Business System (on the 
tetepho e or through the mat!) . 

9. F1rs1-T1me Computer Owners Note-I nstructions are provided for en1ering slate payroll wi thhold ing tables There 1s an addilional charge ii 
you prefer to have S.B.S.G. Progr11mm er.1 insert the correcl data 

10. Minimum system requi rement 1s 2-drlves lo run any single module 

11 . Min imum sy~tem requ irement 1s :!-dr ives to run the coordinated business sys tem (AR-AP-GL) or (AR- AP-GL with PAYROLL). 

12 Min imum system requi rement is 4-drives to run the extended coordina ted system (AA·AP-GL-PA and INVENTORY/ INVOIC ING ). 

13 The A. OSBORNE & ASSOCIATES business manuals are provided FREE w ith each order (t hey may be purchased separately at $20 per 
manual). 

14. The INVENTORY and INVOICI NG modules are original programs wr illen by S.B.S.G . 

15. Each modu le can be purcl1ast:d as 1ndepe nden1 modules to run on a;> or more drive system except INVOICING. 

16. Memory requrremen l is 46K for lhe MODEL-I and 64K !or the MODEL-I I. 

17 Al l S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives No data is ever los t du11ng an upgrade There 1s a standard S.B.S.G. 
charge lor al l upgrades. 

ACCOUNTS PAYABLE 

The accounts payable sys tem receives data concern ing purchases from 
suppliers and produces checks in payment of outstanding invoices In 
addition. it produces cash management reports . Th is sys tem aids 1n 
tight financial conlrol over all cash disbursements ol lhe business. 
Several reporls are avai lable and supply inlormation needed fo r 1he 
ana lysis of payments. expenses. purchases and cash requirements . All 
A/ P data feeds General Ledger so that data Is entered into the system 
just once. These programs were developed 5 years ago ior the Wang 
micro-computer and have been tested in many environments since 
then. The package has been converted 10 The TRS-ao~ and is now well 
documented. on-li ne, 1n teract1ve micro-com pu ter system w ith the 
capabilit ies ol (or exceeding many larger systems) . 
CAPABILITIES: 
* menu driven; easy to use; full screen prompting and cursor control 
• invoice oriented: evervl hing revolves around the invoice: handles 

new invo ice or c redit memo or deb1t memo 
* invoce in tormation recorded: invoice #, description. buyer. check 

regis ter II, invoice date. age date . amount of invoice. discoun t (in%) . 
freight, lax (S). total payable '* transaclion print and tile maintenance procedures insure accuracy * fl exible c heck ca lcu lation procedure: allows checks to be ca lculated 
for a set o! vendors-or-to r specif ic vendor~ 

* program prin ts your checks: cont iguous computer checks wi th your 
compa ny letterh ead can be purchased from SBSG 

• repor1s include (samples on back ): 
• open item hs Ing/closed i tem listing - both detai l and summary 
• debit memo listing/ credit memo listing 
• aglng 
• check register report (to give an audit trail of checks printed)' 
• vendor listing and vendor activity (act ivity of the whole yea r) 

"* fu lly linked to GENERAL LE::DGER: each invoice can be distribu ted 
10 as many as five (5) different GL accounts: syslem automatically 
pos ts to cash and A/ P accounts 
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ACCOUNTS RECEIVABLE 

The objec11ve o f a computeri~ad AIR system is to prepa re accurale and 
limeley month ly statements to credi t customers . Management can 
generate rnforma1ion required to control the amount of credi t extended 
and lhe collec t ion cl money owel'f in order to max imize prolilablec redit 
sales wh ite mrnimizi ng losses fro m bad debts . The prog rams com
posing lh is system were developed S years ago, especia lly lor small 
businesses using the Wang Microcomputer. They have been tested In 
many environments since then . Each module can be used stand alone 
or can feed General Ledger lor a fu lly integrated system . 
CAPABILITIE S: 
* menu driven; easy !O use: ull screen prompting and cursor con tro l 
* Invo ice oriented: invoices can be entered be fore ready .for billing . 

when ready fo r bi lli ng, alter billing nr aft er paid 
* allows enlry of new invoice. credi t memo. debit memo. or change/ 

delete invorce * allows fo r progress riayrnent 
* transact ion in format ion includes: 

• type of A/ R transaction • billrng date 
• customer P.O. # • genera l ledger account number 
• descrip tion of P 0 . • invoice amoun1 
• shipping/ transportation charges 
• tax charoes 
• payment 
• progress payment inlormat ion 
• transaction prinl & f ile maintenance procedures insu re accuracy * customer statements printed : computer slatements with your co m

pay letterhead can be purchased from SBSG * reports include; (samples on back) 
• !isling of lnvoicl':s not yet billed 
• open items (unpaid invoices) 
• closed i1ems {paid invoices) 
• aging "* ful ly linked to General Ledger; wi ll post to applicable accounts; 

debit AIR. credits account you specify 



~LO.~PUTAO.~%LE~. 
•••EVERYTHING FOR YOUR TRS·80'9 •• 

TRS.80 '"a rrallt"merk o f lh<· Hut11o Shut ·k Ulvl"l"n of T1tru.t y Cor ponH lon 

PAYROLL 
Payroll invoices many complex calcula11ons and the produc1 ion ot 
reports and documenls. many ot which are requ i red by government 
agencies. It Is an Ideal candidate fo r the computer . With this Payroll 
system in-house. you can promplly and accurately pay you r employees 
and generate accruate documents/reports to management. employees. 
and appropriate government agencies concerning earnings. taxes. and 
other deductions. The package has been converted to the TRS-80'" and 
Is now a wel l documented, op-fine. interactive. micro-computer system 
with the capabilities of (or exceeding) many larger sys tems. 
CAPABILITIES: 
* performs all necessary payroll tasks including : 

• file maintenance, pay data entry and verification 
• computal ion of pay and deduclion amounts 
• pri nti ng of repor1s and checks * can handle salaried and hourly employees * employees can receive · 
• hourly or salary wage 
• vacation pay 
• hol iday pay 
• p iecework pay 
• overtime pay 

* employees can be paid using any combination of pay types (excepr. 
hou rly cannot receive salary and salary cannot rece ive hourly) 

* special no n-taxable or taxable lump sums can be paid regu larly or 
one time {bonus, re imbursemenls. etc) 

* health and welfare deductions can be automatically ca lcu lated for 
each employee 

* earnings-to-date are accumulated and added to permanenl records: 
taxes are com puled and deducred: US income tax. Soc ial Security 
tax. state income tax , other deductions (regu lar or one lime) 

* paychecks are printed: computer checks with your company let1er
head can be purchased tram SBSG 

* calcula t ions are accumulated tor : employee pay history, 941A re
port . W- 2 report. insurance report absentee report 

• fully linked to General Ledger. Each employee's payrol l in formation 
can be distribu1ed to as many as (12) twelve d ifferent GL accoun!s; 
system automat ical ly posts to cash accounl 

INVENTORY CONTROL/INVOICING 
• ISAM (Indexed Sequential Access Method ) eliminates the necessity 

for time consuming son . 
* Pre-Allocated Flies for IMMEDIATE update and inquiry capabililies. * Fast Disk storage and retrieval. * Inven tory Master Record includes ... class .. SKU ... Division ... RetaiL. 

Cost... Beg inning Balance ... Period Sale Units ... Period Rece ip ts ... On 
Order ... On Hand ... Minimum Reorder Point.. .Recommended Re
order Amount. .. Vendor Number ... Period Sale Dollars ... YTO Sa le 
Units ... YTD Sale Dollars. * Calculated and Displayed Formulas include ... Gross Margin ($) ... 
Gross Margin (%) ... Gross Margin ROI (%) . .. Average Inventory Retail 
($) .. . Average Inventory Cost ($) ... Turn-Over (%). 

* Repor1s Generated lnclude .. . Masler File Listing ... Class Description 
Listing ... Transaction Audit Trail ... Min imum Reorder Point by Ven
dor .. . Retail Price List... Retail & Cost Price List. .. Period Sales Report 
... Year to Date Sales Aepor1 ... Stock Status (Screen or printer ou tput) 
... Commission Report (for sa lesmen and buyers). * Transaction Types lnclude ... Sales. Vendor Aeceipts .. . Vendor 
Orders ... Customer Returns ... Vendor Returns .. . Transfer Stock. 

PRICING 

GENERAL LEDGER 
The General Ledge r accounting system consol idates financ ial data 
from othe r accountmg subsystems (AI R. AIP, Payroll . direct pos! ing) in 

an accurate and limely manner. Major repor1s Include the Income Slate
ment and Balance Sheet and a "special" report designed by manage
ment. The beauty of lhis General Ledger system is th a1 it1s com pletely 
user formatted. You "cus1omize" the account numbers. descriptions. 
and repon formals to sui1 particular business requirements . These 
prog rams were developed 5 years ago fo r the Wang mrcro-computer 
and have been tested in many environments si nce then . The package 
has been converted to the TRS- 80 '" and 1s now a well documented. on
line. 1nteraclive micro-computer system with the capabr hties of (or 
exceeding) many larger systems 
CAPABILIT IES: 
• more than 200 chart al accounls can be handled 
* account number structure is user defined and con trol led 
* more than 1.750 1ransacl1ons may be entered 111a: 

• direct posting: done by hand, valida ted against the account fi le 
before acceptance 

• external posting: genera1 ed by A/A . A/P. Payrol l or any other 
user sou rce 

* data is maintained and reported by · 
• month 
• quarter 
• year 
• previous three quarters 

* reports (samples on back) include: 
• tri al balances 
• income statemenl 
• balance sheet 
• special accounts reports and more ..... 

• user formats reports with the foll owing designated as you wish : 
• ti t les 
• headi ngs 
• accoun t numbers 
• descr iptions 
• subtotals 
• totals 
• skip lines 
• skip pages * up to eight levels of tota ls - fully user designated * menu driven; easy lo use; lull screen prompting and cu rsor conlro l 

SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

HOUR 
24 ORDER 

~ LINE 
~ (914) 425-1535 

MOD- I MOO- II 
VERSION VERSION 

ACCOUNTS RECEIVABLE . .. . . • . .. . . •.. . . . . . .. . .... . ...... . . . . .. . .. .. ........ .. . .. .. . . . . . 
ACCOUNTS PAYABLE . . . . ... . ........... .. ............•............ . ... . ... • .. . . ... . . . . . 
GENERAL LEDGER ..... .. .. . .... ...... . . . . ....... ...... .. . . . .... .. ............. .. ... . .• . 
PAYROLL ... ... ... . .. ..... .. ...... ....... . . ... . . .......•. ........... · .. ·· ·· ·· ············ 

$125 
$125 
$125 
$125 

$225 
$225 
$225 
$225 

INVENTORY ... .. .. . ... . . . . .... . ..... ...... . ... . . . .. . . . , ... . ..... .... .. .... . .. .... .. . . .. . $175 $275 
INVO ICING ... . . ... .. . ...... . ... . . . . . . . . . . . ..... .. . . ......... ... .. . . .. ... ... . .. .. . ... .. . . $150 $250 

COORDINATED INVENTOAY/l NVOICING ACCOUNTS RECEIVABLE .. . . . .... . .... . ... . .. . $449 $749 

COORDINATED AR-AP-GL . ..... .... .............. - .. . .. . . ... ... . , . - . ........... - . . . .... . 
COORDINATED AR-AP-GL w ith PAYROLL . . ........ . ... ...... . ... ... . .. . .. . .. .. ... . .. .. . . 
EXTENDED COORDINATED AR-AP-GL INVOICING/INVENTORY w ithout PAYROLL .. ... .. • 

$375 $675 
$495 $899 
$799 $1299 
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~L[l~PUTA I 

•••EVERYTHING FOR YOUR TRS·80'e • • 
TRS-80 l.!111 rradem11rk of •he R11dlo Sha1: k Division of Tandy Corpor11r l on 

1980 INCOME TAX PAC 
Completely Revised* Latest Tax Tables* Fully Tested* Complete Manual and Documentation 

* *The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes** 
* * Mak ing It Impossible To Make An Error** 

- Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple -

r~~~~---·~~~~~-----. FOR LEVEL II 16K ( FOR LEVEL II with or with out Printer, Cassette or Disk. Has al l lea1ures I 

I • DOES FORM 1040 and 1040A I of Income Tax A PLUS, I 
• SCHEDULE A ITEMIZED DEDUCTIONS • WORKS WITH LINE PRINTER 
•SCHEDULE 8 INTER EST and DIVIDENDS •FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS 

L • OUTPUT TO VIDEO DISPLAY _l • SCHEDULE C INCOME FR OM A PERSONALLY OWNED BUSI NE:JS 
•SCHEDULE C TAX COMPUTATION •FORM 2106 EMPLOYEE BUSINESS EXPENSE 

~.-. .-.~...-. ---~ ..-..-__. ..-...-. .-. ~..-..- ..-. 

• FORM 1040 (LONG FORM) 
• FOAM 1040A (SHORT FOAM) 
• FORM 2106 EMPLOYEE BUSINESS EXPENSE 
• FORM 2440 DISABILITY INCOME EXCLUSION 
• FORM 2441 CREDIT FOR C HILD AND DEPENDENT CARE EX PENSES 
•FOAMS 3903 MOVING EXPENSE ADJUSTMENT 

* * PROFESSIONAL * * 
INCOME TAX PAC C 

• FOAM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 

• SCHE DULE A ITEMIZED DEDUCTIONS 
•SCHEDULE 8 INTEREST ANO DIVIDENDS 
• SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
•SCHEDULED CAPITAL GAINS AND LOSSES 
a SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
• SCH EDULE G INCOME AVERAGING 
o SCHEDULES A 8. RP-CREDIT FOR THE ELDERLY 

FOR MODEL I (32K) or MODEL II (64K) 
WITH 1 OR MORE 

•SCHEDULE SE-COMPUTATION OF SOCIAL SECUR ITY SELF-EMPLOYMENT TAX 
• SCHEDULE TC TAX COMPUTATION 

DISK DRIVES 
• OUTPUT TO VIDEO OR LINE PRINTER 
• FORMATS FOR TRACTOR FEED OR INDIVIDUAL FO RM FEED PRINTERS 
•AUTOMATIC MEMORY STO RAGE FOR INCOME TAX PREPARERS 
• INSTANT LINE CHANGE 

ALL SPECIFICATIONS SUBJECT TO CHANGE • BUI LT IN ERROR CHECKING 

~.~(]M.PUJA[]N.•~Q.,~----F~~~~uNE~~~=~ 
-·~ _ ~~ ~-~ ~ ·- NEW TOLL-FREE • 2 oR MORe PART FOAMS 
bJ_ .. ,!!' ~---· ~- .... -. _ I• l•l.JLJ I •INDIVIDUAL FEDERAL and STATE FOAMS I 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ORDER LINE • TR ACTOR FEED FORMS 

1--• PLAS-TIC OV-ERLAYS ___ _J 
PLEASE SEND ME: 
0 INCOME TAX PAC A ($19.95) 
0 INCOME TAX PAC B ($49.95) 
0 PROFESSIONAL INCOME TAX PAC C ($99.95) 

(OUTSIDE OF N.'f. STATE) 

(800) 431-2818 

0 MODEL II PROFESSIONAL INCOME TAX PAC C ($ 199.95 ) 

*All orders processed within 24-Hours * 3().Day money back guarantee on all Software * Add $2.00 for shipping in UPS Areas 
*Add $3.00/or C.O.D. or NON-UPS Areas 
*Add $4.00 outside U.S.A., Canada & Mexico 

CREDIT CARO NUMBER _____________ EXP. DATE _ ____ _ 

HOUR ~ 24 ORDER SIGNATURE -------------------- - ------

~ LINE 

~(914) 425-1535 
CITY ___ ________ __ STATE _ ___ __ ZIP ___ _ _ _ _ 
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#IUCR080f'T BA8IC COl'IPU.ER 
With -ras&'.> .. BASIC Co1r4'i!er. )'OW 1..-111programs111111 Nl'I at record speeds! 

Compiled programs execute an IM!l'age of J.10 times faster than programs "'" under 
1.-i 11. Make eldensllle use of Integer operations, and get speeds 20-30 times f11ster 
than lhe Interpreter. 

Best of all, BASIC Compiler does It witt1 BASIC, the language you already know. 
~ compiling the same llOUrce code that your current BASIC intBpretS. BASIC 
Compiler adds speed with ii minimum of effort. 

/\nd you get more BASIC felltutt:s Lo program lllith. since features cl Micro
soft's Version 5.0 BASIC lnte~ nre Included II\ the package. Fearures llke the 
WHLL.E .. WEND strJtement. long~ names. vnriable length records. nnd lhe CALL 
statemef11 make programming easier. An exduslve BASIC Compiler fenture lets you 
Cilll FORTRAN and machine language subroutines much more easily than in Level II. 

Simply type In and debug ~r program 11s u51Jal, using the BASIC interpreter. 
Thef1 el\ter a command Hne telling lhe computer what to compile and ....tiat options 
to use. 

Voila! Highly optimized. Z-80 machine code that your computer eicecutes in a 
flash! Run It now or save it for later. Your compiled program c11n be sa..ed on disk for 
direct execution eYeiy time. 

Want to mari<el )'OUT program5? Compiled llt!rsions 11re ideal for distribution. 
You distribute only the object code, not the source, so your genius stays fully protected. 

BA.51C Compiler runs on your TRS80~ Model I 'Mth 48K and disk drillt!. The 
package Includes BASIC Compiler, linking loader and BASIC llbnuy with complete 
documenlll~on .. . • . • .. . .. . .• . • .. .•........ .. ... .• • . • . .... • , ..... U95.00 

1980 INCOME TAX PAC 
Completefy Revised · Latest Tax Tables ·Fully Tested · Co~ Manual and Docu· 
menllltion. Tlle .-- Yl!f'Slon of ~ Income Tax Pacs are full ol error Clrtching codes 
making It impossible to make an error. Follow the simple~ By Sll!p procedure lhat 
makes tax pn!pllralion sl mple. 
lr'ICOME TAX PAC A ........ ....... . .. ................ (U9.95 ... <:auette) 
For Level II 16K Cassette Only 
Does Form 1040 and 1040A 

· Schedule A itemized declOOlons 
· Schedule B interest and dividends 
. Output to video display 
• Schedule TC tax computation 

U'ICOME TAX PAC B ... ... ... . ... . . . .. .. .. . M9.95-.cu.etU CM" D!Uette) 
For LeYi!l R 161< with or without printl!f ... ca~ or disk has all feall.lre:s of Income TllX 
Pac A Plu. worics with or "'1thout line printer. 

· FoTTTllllS Form I 040 and I 040A for standard tax forms 
·Schedule C income from a pe1'50nally owned business 
· Form 2106 employee business eiopense 

PROFES81°'"1.11'1COlllE TAX PAC C ., . . . . .. ... . ...... t99.95 •. .ow.ette 
For 1.-i n )2K with disk and printer (optional) 
Has all features ol Income Tax Pac B Phu automatic memory sto111ge for Income lllX 
prepareB. 

· 22 additional schedull!! 11nd fonns 
· Fol'Tl\lltll form$ for Individual or tract.or feed printing 

ll'OD U CPA VER8IOl'I ....... .... . .... . .... ..... ........ .... .... H 99.95 

~PflOPIT 91~ ~CE8 3n :~~~9711 
SHOWS 

THE HORSE SELECTOR n (FLUS) (By Dr. H11I Davis •. . . • . . . •.. ... •:so.oo 
"'-slmpllfied Ye1'91on of the origln111l Horse Selector. Tlle RISI Horse Selectlon System 
to actually calculate the 1!9tlmated odds o# each horse. 
HIGHER PROFITS (O\IER IOOI) POSSIBLE THROUGH SE1£CT1VE BET1lNG ON: 

• Rlltes eoc:h horse In 10 seconds. 
• EMy to foUow rules . 
• Can be u.-l with any Applen Computer. 
• IOOI money back guarantee (ro!!tumed for any reason). 
• Use5 4 fac:tcx3 (speed rating, lrllck VII rillnt. d lst21nee ol the preen! race, dlst.ence of 
the Wt race). 
• Using the above factDrs, the Horse Selector calculates the estimated odds. BET 
on horses whose actuill pll)'Off (from the Tote Board or Momlng Une5) \s higher 
than pll)'Off based on estimated odds. 
• Using the lltxM! factors, the Horse Selector celculetes the estlmilled odds. BET 
on any selected horse with an e.stlmllted payoff (based on Tote Board or Morning 
Unes) hlg~ than calculated peydt' (bued on Ho~ Selector II). 
•Sou~ llttlng for the TRSacl'•. TI-59, HP-67, HP-4 l. Apple and BASIC Computers. 
• No co"1JUlef' or celculetor necessary (although a calcullllor lllCUld be helpful for 
the simple dMsion used to cak;u!R esdmatal odds). 

PREE Dutdllng TablM 1111°""5 betting on 2 or more horses -Mltl 11 guaranteed profit. 

I f'IEWD08/llO 
A l'lew enhanced NEWOOS for TRS-80~ Model I for the 1980's 

Apparal Inc .. announces the most powerful Disk Operating S)'S!em for the 
TRS80"'. It has been designed for the sophisticated user and prol'essioMI programmer 
v.tio demands the ultimate In disk operating systems. 

NEWDOS/80 Is nOI meant to replace the PfeSml version ol NEWDOS 2. I 
which satisfies most users. but is a carefully planned upward enhancemen~ which 
signiflcantly eJCtends NEWDOS 2. l's capabilities. This new member to the Apparat 
NEWOOS' family Is upw?trd compatible with present NE\llDOS 2. 1 and Is supplied on 
Diskette, complete lllitt1 enhanced NEWDOS + utility programs and documentation. 
Some ol lhe NEWDOS/80 features are: 

• New BASIC commands ~ supports lllith variable record lengths up to 4095 
f¥es long. 

• New BASIC commands lllllt supports with variable record lengths up to 4095 
Bytes long. 

• Mix or match disk ~- Supports any t.rack count from 18 to 80. Use 35. 40 or 
77 lrllck 5" mini disk dmes or 8" disk dri-..,:s. or any combination . 

• A security boot-tJp for BASIC or machine code application programs. User ne~r 
:iees " OOSREADY' or "Rfi'.DY' and is unable to "BREA!\'. clear screen. or 
issue any direct BASIC statement including "UST." 

• New editing commands tha.t allow program lines to be d.eleted from one location 
and moved to 11nOlher or Lo allow the dupllci>tioo o( a program line lllith the 
deletion o# the original. 

• Enhanced and improved RENUMBER that allolllS relocation of subroutines. 
• Powerful program chaining. 
• Device hanging for routing to dlsplay and printer simultaneously. 
• COE function; simultaneous sutklng of I.he C. D and E keys -.iill allow user to 

enter 11 mini-DOS to perform some DOS commands witlloot disturbi"IQ the 
resident program. 

• Upward compatible with NEWDOS 2. 1 and TRSOOS 23. 
• Includes Supenap 3.0 and all Appa.rat 2.1 util ities. 

STOCK MARKET /lltOMTOR 
Galactic Software Ltd. 

.... . .. .. ... . ... '149.00 

CASSETTE VERSION ........ ............ .. . ....... . ....... . ..... '89.00 
DISK VERSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •99.00 

I. The ~tern is designed for the active "trader" not tile " long term" investor. as 
th" system is "technlcalty" oriented. 

2. For the TRS-80'" Model I, Level II. l 6K or more. Available in both disk and Lllpe 
versions. 

] . Tracks user selected is.sues. in a technical system thal reAects the issue's 
performanc" ngainsl the o""rall market. 

4. Set up dato is Input by the user from the Standard and Poors sl.ock guide or 
Value Une. 

5. Dnlly issue data. "high" . "low" . "dose" and "volume" are input from any news· 
paper containing this Information. 

6. Dally overall marl<et, "volume" and " closing Dow" are also prc:Mded from a 
newspaper. 

7. Volume and price changes of an issue. as they compare to volume an price 
changes of the overall marl<et. are the basis of tliis system· s analysis of the given 
issue. 

8. Comparisons of the issue against itself are also done. This may allow the user 
to spot " unusu1'1'" activity on this issue. 

9. Cleilr Indications 11re gi11en li.'I to ...tlelher the issue is " out performing" . " under 
performing" or " performing" with the market. 

I 0. Complete video and printed output is pro"1ded. 
11 . This program Is Intended lo be n guide to indications. and Is not IO be used as a 

sole recommendation Lo buy, sell or hold an issue. These decisions are the 
responsibility of the user and his brokerage. 

!Lc:lf:'IPUTRllr.i%LS~ NEW TOLL-FREE 
~~ .. -x- ORDER LINE 

50 N. PASCACK AOAD 
SPRING VALLEY, NEW VOAK 10977 

HOUR ~ 
24 ORDER al:fli· 

LINE~ 

(914) 425-1535 

(OUTSIDE OF N.V. STATE) 

(800) 431-2818 
* All orders proce~ed 

· h' uHours w•t '" back guarantee * 3C>-0aY money $J 
U Sofjwar• {1us 

ADD $2.00 FOR SH!PPING IN UPS AREAS on a for handling) 
ADD $).00 FOR C.O.D. OR NOl'H.JPS AREAS penalty 

ADD $4.00 OUTSIDE U.SA, CANADA & MEXICO 
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APPLICATION 

Can 
Computing 
Be Art? 

James J. Conroy KA3FAL 
57 E. Garrison St. 
Bethlehem, PA 18018 

For years computer enthu· 
siasts have been e)(peri

menting with different ways of 
using their video screens and 
printers to e)(press their arllstic 
urges. Some of these methods 
have been quite sophisticated 
and complex . I have uncovered 
an amazingly simple system 
that allows the user to quickly 
produce grat ify ing and accurate 
reproductions of favorite pic
tures with a TRS-80. 

To be fair, the radio amateurs 
pioneered this field with their 
teletypes and began the Initia l 
research into digitizing images. 
Known as Radio Teletype (RTIY, 
pronounced rilty) Art, hams 
have been using teletypes and 
other printers lo transmit visual 
Information since the 1920's. 

These Rembrandts of ATTY 
discovered that different densi

ties of type characters appro)(i
mate the shades of light and 
dark found In photographic Im· 
ages. They often used a single 
character element and over-

lyped cer ta in portions to 
achieve darker tones. 

Now we have a wide variety of 
electronic digitizing devices 
wh ich, coupled w it h video 
cameras , produce faithful 
copies of any picture. But ii you 
are short on cash, here is a 
method that can get you started 
for less than ten bucks. I cal l It 
CTTY ART. 

How It Is Done 

The major task In reproducing 
a photograph digitally is mea
suring the density, or degree of 
lightness and darkness of a 
small portion of the picture, and 
assigning a printer element to 
designate this. That this must 
be done for the ent ire photo, 
section by section, and by old
fashioned methods, Is enough 
to drive anyone bananas! 

Radio Shack provides each of 
us with a CRT map of the graph· 
ics grid of our compu ters, and it 
Is your key to computer art. Cut 
this page oul of your Level I of II 
manual (be brave!), and lake it 

down to your local photostatic 
copying center and ask them to 
produce a transparent copy of it. 
(You want the kind of transpar· 
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ency which can be used on an 
overhead proiector.) The copy 
should only cost a few dol lars, 
and, with this item in hand, you 
have the basis for a rapid and 
non-destructive method of pro
ducing CTTY ART. 

Now !Ind a suitable picture. A 
high cont rast photo will serve 
best 10 begin with, as it presents 
only distinct lmages of light and 
dark. I have chosen a picture or 
a well known holy man from the 
Himalayas. 

Ne)(t, place the pictu re on a 
clipboard (or other secure sur· 
face), and then set the trans· 
parent vide<i worksheet over the 
image. Center your subject, and 
then tape the worksheet. Turn 
on your computer and don your 
artist's berel .. . you're ready to 
go! 

You will notice your photo· 
graph Is now neatly divided into 
a grid of graphics blocks, and 
that six blocks constitute one 
character element. By examin· 
Ing lhe photograph (from left to 
right-beginning at the top) you 
will see that each character ele-

ment block is black, white or 
some mixture of black and 
white. 

All you have to do is observe 
this miniature pattern and de
cide which letter it represents 
most (Fig. I). 

To reproduce your art only on 
lhe screen (or your printer If It 
has graphics capabilities), you 
match the density pattern with 
the correspond in g graphics 
character code. Remember
unless you have a video reverse 
board installed, the screen fig
ure will appear as a negative of 
your original artwork. 

This process is really very 
easy and with a few hints you 
will be surprised how quickly 
you will sail through the job. 
With the sequence of letters 
derived from your graph, create 
LPRINT statemen ts. Make a 
note of your approximations for 
each line on the worksheet. If 

you check Program Listing 1, 



CORR('SPO,VOIN(j 
CNA!i4CICR COO£ 1e1 

CORR£SPONOIN(i 
I.E TTER L 

Fig. 1 

you wlll see how basic the pro
gram is. It Is just some FOR
NEXT loops to space the top 
and bottom of the artwork and a 
loop to afford multl·copies. 

Some Practical Guldel!nes 

Here are some practical 
guidelines: 
1. Always approximate! Some

t imes the pattern may not 
look like any letter at all. Try 
punctuation marks and num
bers. If that does not work, 
then just go for some approxi· 
mate density subst itute. (You 

can always change it later.) 
2. The letter M seems to be the 

most dense character and, of 
course, a space is the light· 
est. The period, comma and 
apostrophe will serve for 
other light densities. 

3. Use your LPRINT TAB func
tion to place your lines prop
erly. 

4. Cut a cardboard cursor or use 
a ruler as a guide to keep your 
attention on 1 he proper line. 
After you have selected char· 

acters lor each line, you can en
code your LPRINT commands. 

MODEl~~~ S3500 
PACKS ENOUGH DATA HANDLING POWER FOR 
MANY SMALL BUSINESSES. 

Add some blank lines above and 
below your creation and give it a 
go. Voila ! It's fascinating to 

watch a recognizable image 
materialize before your eyes. 

It does not take much work to 

•• : : HH MWH MV u 
1 : H MMMMMMMMMMMMMWG '-

HR P' 1 'HMMMMMMMMLt 
1~' 'TMMMMMMMMM • 
J 1 JV MMMMMMMMMML 

:AC-:-. .JR'' I 9H MMMMMMMMMM~ 
JVMVVVP .KM.'''>44')MMMMMMMML1 

.JMM1 X-1 • • MMMMMMMMMML. 
6MMPP> • J'WGWN • • 0 JNMMMMMMMMMM 1 KH • 
'YKL.)~M~~'''9M~~MMMMMMMMMMMMMMMMK,.' 

>X'MMPWVWMMWW)9MMMMMMM~MMMMMMMJC' 
' ' ' 9 ' ' ' ' ) H9 MMMMMMMM MMMMMMM K .Jl CL --. 7WMMMMMMMMMMMMMM 
>L7MMLJ~WWR~~MM7MMMMMMEMMMMMK' 

7H7MMMMMMM'17HHHH9MMMMM'MMMK
'RMMMM1 VVVYYl7M/ 1 1VM 1 )~M-

1RMM7' vvv· HY.7// '9YM-
1V/' VVV''VX/' I'' 

vvvv' v' I I 

VVVV/ 
VV/ 
'I 

Printout 

lladMt lllaeK 
DEALER 

0 NO OUT-OF-ST A TE TAX 

0 NO SHIPPING COSTS 

TAS-80 MODEL Ill 
32K-2DISKS 

s2100 
NEW PERSONAL COMPUTER ... 
REAL· TIME CLOQ<, SHAAPEA 
CAT IMAGES AND FASTCA 
LOADING CASSETTES 

~~:~~E~~~~:eo $ 339 each 

CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 

....___ ['II·•] ~1 !!!i!iil 

A LOW COST. CO LOA COMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT 

PERRY OIL & GAS INC. 
137 NORTH MAIN STREET, PERRY. MICH. 4a872 

PHONE (517) 625-4161 

v 5 1 

WARRANTIES HONORED BY ALL RADIO SHACKS • •T.M. TANDY CORP. 
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40 INPUT"HOW MANY COPIE:S?";Z:fOR C=l TO Z 
50 CLS 
60 FOR Q=l TO 10:LPRINT:NEXT Q 
70 FOR A=l TO 4:LPRINT TAB(30)".":NEXT A 
80 LPRINT TAB(l0)". 

" 90 LPRINT TAB(ll)". 
100 LPRINT TAB(l2)", .":LPRINT 

complete the initial version of 

your ar1work. I was able to gen
erate the picture of the yogi on 
my first effort, in much less than 
an hour. Since then, I have modi· 

fled it many times. You wil l want 
10 do I his too, because the main 
drawback in this sy stem Is that 

Radio Shack's video workshee1 
is not printed to the exact di
mensions of the video monitor. 

Furthermore, there will probably 
be even greater variance be

tween !he worksheet and your 
prin ter line and type dimen

sions. 

110 LPRINT TAB ( 24 l " .. :: HmmHMV,," 
120 LPRINT TAB(20)", :HMMMMMMMMMMMMMWG," 
130 LPRINT TAB(l8)•,HRP'' 'HMMMMMMMML," 
140 LPRINT TAB(l7) "lR' ' TMMMMMMMMM,." 
150 LPRINT TAB(l6)",Jl JVMMMMMMMMMML," 
160 LPRIN'l' TAB ( 15).: HC- :- • • JR I I I 9II MMMMMMMHMMMH" 
17 0 LPRI NT TAB ( 15) "JVMVVVP • KM, 1 1 1 

) 4 4 1
) MMMMMMMMLl" 

180 LPRINT" .JMMl X-,. ,MMMMMMMMMML. 

190 LPRINT TAB(l2)"6MMPP),.,,JWGWN,, ••• JNMMMMMMMMMM'KH." 
200 LP RI NT TAB( 12) .. I YKL.) MMMR I I' 9MMMMMMMMMMMMMMMMMMMK,. I" 
210 LPRINT TAB ( 15) ") x I MMPWVWMMWW) 9MMMMMMMMMMMMMMMJ (I" 
220 LPRI NT TAB ( 14 l "I " 9 , I " I ) H9MMMMMMMMM.MMMMMMIC" 
230 LPRINT TAB(l7) " .JL,CL,--.,,7WMMMMMMMMMMMMMM" 
240 LPRINT TAB(l6) ")L7MMLJHWWRJHtMM7MMl1MMMEMMMMMK'" 
250 LPRINT TAB(l7) "7H7MMMMMMM'l7HHHH9MMMMM'MMMK-" 
260 LPRINT TAB(l8)"'RMMMM1 VVVYY,7M/'/VM')MM-" 
270 LPRINT TAB(l9)" 1 Rl1M7' VVV"HY.7// '9YM -" 
280 LPRINT TAB(20)"'V/' VVV''VX/' /''" 
290 LPRINT 

0

TAB(21)" ' WW'v' /"' 
300 LPRIN'I' TAB(31') "VVVV/ I" 
310 LPRINT TAB(32)"VV/":LPRINT TAB(32)"';n 
320 FOR X=l TO 10:LPRINT:NEXT X 
330 LPRINT TAB(9)"H.H. MAHARISH I MAHESH YOGI -VERSIO'N 9.7 BY: KAJFAL 

Since the worksheet is nar
rower tllan the printer l ine, your 
output wiU be wider than the 
origi nal. This can be corrected 
by subtract ing a few characters 

from each line, and will vary 
lrom one work to another, as 
you see fit. I took out about s 1~ 

spaces (c h<:1racters) to get lhe 
correct dimensions. 

340 NEXT C 
350 END 

Program Listing 1 

Once you get the hang of th is 

~imple method, you can ex· 

amine and encode a picture into 
BASIC lines as you go along . 

Gi1Je it a try.• 

DISCOVER THE 6809 IN YOUR COLOR COMPUTER 
Now you can explore the Radio Shack Color Computer's impressive poten1ials-as an inexpensive 
development system, a color peripheral, a process controller-ad infinitum. The Micro Works introduces 
these powerful software tools for utilizing the color computer at the assembly language level. 

MONITOR TAPE: A cassette tape which 
al low:; you to: 

• Examine or change memory using a 
formatted hex display 

• Sa1Je areas of memory to cassette in 
binary (a "CSAVEM" i 

• Download/upload dala or programs 10 

a host system 
• Move the video display page 

throughout RAM 
• Send or rP.ceive RS-232 al up to 9600 

baud 
• Invest igate and activate features of 

you1 computer, such as hi-res graphics 
or machine-language music 

• Use your computer as an intelligent 
peripheral of another computer, !or a 
color display or a 6809 program 
development tool 

The monitor has 17 commands in all , and is 
relocatable and re-entranl. 
80C Monitor Tape Price: $29.95 

,.,, 109 

MONITOR ROM: The 
same program as lhe 

monitor tape, ~upplied 

on ROM. This allows 
BASIC to use the entire 
RAM space. And you 
don't need to re-load the 
monitor each time you 
use it. 
BOC Monitor ROM 
Price: $39.95 

INSIDE THE COLOR COMPUTER: This 
package is a disassembler which runs 
on 1he co lor computer and enables 
you to generate your own source 
listing of the BASIC inlerpreter ROM . 
Also included is a documentation 
package wn ich gives uselul ROM 
enlry points, complete memory map , 
110 hardware details and more. Dis
assembler features include cross
referencing of variables and label s; 
output code whi ch can be re
assembled; output to an BO-column 
printer, smal l printer or screen; and a 
data table area specit ica1ion wh ich 
defaults lo the table boundaries in the 
ln1erpreter ROM . A 16K system is 
required for the use ot I his cassette. 
SOC Disassembler Price: $49.95 

Mas1ercharge and 8ankAme1icard 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 
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More power to you. 
Disk drives, hardware and software- now more affordable and more available! 

NEWPRODUCTANNOUNCEMEN~ 
NEW MODEL Il l WITH DISK DRIVESI 

TRS-80'" Model Ill with duel MPI 891 80-
lrack dl1k drlvea-704K of reliable dlak 
1torage on only lwo drlveal 
This system features: 

• Two MPI 891double-density80 track 
drives 

• 48K RAM. double-density Newdos 80 
• 3 mi llisecond access lime 
• Includes A.M. Electron ics· controller 

board and MAK EBO program 
• Complete. ready-l o-run 

Special Introductory Price ... . .. . $2295 

The Ulllmate Smell Bualne11 Computer. 
TRS-80'" Model Ill wllh lour dual-headed 
MPI 892 80-track dlak drlveal 
This system features: 

• Four proven MPI dm1es 
• 48K RAM. double-density Newdos 80 
• 3 mi llisecond access t ime 
• 2.8 Megabytes reliab le disk storage 
• Includes A.M. Electronics· MAKE80 

program and cont ro ller board 
• Complete, ready-to-run 

Special Introductory Price ....... $3795 

CASES AND POWER SUPPLIES 

S'h-lnch enclo1ures 
Single drive un i t case and power 
supply ... . . ... . ..... . .. ... .. ... $85 
Dual drive unit case and power 
supply . ... . .. . . .. . . . .... .. ... . $120 

(E -:len der cab les afe S 15 f!ach e:s!ru ) 

8-lnch enclosuree 
Sing le drive uni t case and power 
supply . . .... . .. . .... .. . . . ... . . $150 

Store Houra: Tues. - Fri . 11-7. Sat. 11-5 . 
Complete Service Center: For speedy 
repai rs, Including modified TRS-80's . 

Attention dealers, OEM's & dlatrlbutors 
Call us for details on ou r attractive pricing . 

v Reac1er Servlee- see D8ge 242 

....---- SPEC/A LSI --, SUPER UTILITY, by Kim Watt. 
• Stand-alone 24K machine language 

SAVE ON COMPLETE DISK DRIVES! program for disk includes: 

5'1•-lnch drlvea ZAP UTILITY 
40-track MPI 51 w / case. power • Read/ modify data regard less of disk 

protect ion • One-step track-lo-
supply and extender cable · · · $320 1rack/ sector to sector • Dual cursors: 
80-t rack MPI 91 w / case, power ASCII and Hex . Modify in Hex. 
supply and extender cable .. . $425 Decimal or ASCI I• Display d isk 
Dual-headed SO-track drive with sectors. display file sectors. copy disk 

sectors. compare d isk sectors. 
case and pow er supply . .. . ... $550 display/ modify main memory. search 
8-lnch drives memory or disk for speci fied string and 
Single Siemens 8-inch drive w ith return locat ion 

PURGE UTILITY 
dual case and power supply . . $695 • Kil l fi les by file spec or ca tegory • Zero 

INTRODUCING TEAC DISK out unused directories o r sectors 
DRIVES-THE BEST DRIVES WE • Compute passwords . change disk 's 

HAVE SEEN TO DATE! name. date. passwords, pro tection 
levels • Directory rou l ine indica tes all 

Teac 40 -track disk drive . . ... . $299 active and inactive ti les. their location 
Teac BO- track disk drive . . . . .. $399 in directory and slal us o f granules 

All drives c o m p lete with cases, DISK COPY UTILITY 
power suppl ies and extender cables. • Copy eny TRS-80'" reacJ;:itile disk . 

regard less o f protect ion 
(Add s20 to• "Floppy· •e•s lon) TAPE COPY U TILi TY 

PRINTER SPECIAL/ 
Epson MX-80 Printer ......... $495 

TRS-80'" SOFTWARE PACKAGES 

MAKE80 
Converts standard 35 or 40 track diskettes 
into 80-track-readable diskeues .. . $14.95 

The power beh~'nd m 
the drives • 

,,, 452 

A.M. ELECTRONICS, INC. 
3366 W&1htenaw Ave. 

Ann Arbor, Michigan 48104 
(313) 973-2312 

Viii! our rel.all 1howroom for 11 "handa.on" 
look at our TRS-80'" hardware and 1oltware 

• Copy any TRS-80'" readable tape, 
regardless of protect ion or baud rate 

DISK REPAIR UTILITY 
• Automa /jcally repair damaged HIT. 

GA Tor BOOT sectors • Direclory 
check advises of errors • Automalic 
recovery of killed flies • Shows active 
and inactive ti les. and I heir loca tion on 
the d isk 

MEMORY UT/LI TY 
• Move memory • Jump to 

memory • Test memory • Compare 
memory • lnpu l or output any byte to 
any por1 • Zero memory• Exchange 
memory • Ed it memory • Load memory 

SUPER UTILITY is now avai lable for 
$49.95, plu s $2 .50 sh1pp1ng and h<1ndl1n9 1 
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MATH 

You can graph any function in minutes with this spiffy routine. 

Function Plotter 

Louis C. Graue 
624 Campbell Hill Road 
Bowling Green, OH 43402 

Here Is a graphing program 
written for a TAS·BO Level II 

CRT d isplay which relieves you 

of a good many frustrations. Its 
features include: 

1. An input rout ine for a new 
funct ion. 

2. One va lue of X. 
3. A graph that appears right 

s ide up, neat ly framed, with the 
point you picked in the exact 

center , labeled w ith its co
ordinates. 

4. No scaling distortions. 

5. An ability to ignore points 
at which the function Is undefin· 

ed and to plot the rest wi thout 

abort ing the program. 

6. Automat ic choice of a se
quence of central points and 
movement of the four by four 
frame along the graph. 

Instead of trying to use scal
ing factors to distort the graph 
to flt the available space, we 
leave the grapti alone, center a 
four by four frame on the point 
(A,F(A)) and display that portion 

of lhe graph. By changing the 
value A, we can examine any 
part of lhe graph. 

Though ttie TRS-80 does not 
compute odd roots of negative 
numbers, there is a way around 
this dllflculty. For example, In· 
stead of entering the funct ion Y 
= (X - 1) 1(1 15) use Y = 
SGN(X - 1)"(SGN(X-1)"(X 

- 1) (115). This does compute 
and gives the correct values. 

II you want the program to 
aulomatically choose a se

quence of central points make 
the following modifications: 

70 INPUT"CE.NTRAL V \LUE. OF X";K 
75 FOR A = K -5 TO K + 5 STE.P . I 
250 FOR N = l TO 1000:NEXT:NE.XT 

The start ing and stopping 

points, the step size and the 
length of time a frame remains 

126 • 80 Microcompuling, February 1981 

on display can be selected by 
modi fying the numbers given. 

With th is program you wil l be 

able to enter any funct ion and 
find its graph In a matter of 
minutes. • 

20 REil : PLOTS A 4 BY 4 NEI GH BORHOOD or AN Y SELECTED ?Ol 
NT. 

31l CLS 
4 0 PR! "PRESS TH E ' H ' KEV TltE:N EN"l'ER ' Ysf( Xl • , WHERE p 

lX ) rs 
YOUR FUNCT!Oll EXPRESSED I N TERMS or x. 

THEN ~~TER ' RU' 68' 
- F YOU lv A!lT TO RUN THE S 

SAl!E FU CT ON AGAIU E:NTE R 'RUN 6 
- TO t:NTER 

\( l'UliC"l'l ON EN1'E!l ' RU N' -
50 EDIT 260 
6D ?R IN'I' 
70 INPUT" CENTR/\ L VALUE Of X": A 
80 CLS 
9 0 FOR I :0 TO 127 ' CREATI; FRAllE 
10 0 SET ( I ' 0) : SET (I • fl I : : e: :·r 
1 10 FOR I:C TO 47 
12 0 SET( O,l ) :SET ( l 27, I) : EXT 
1 30 FOR J• l TO 46 ST EP 4 5:FOR !•I TO 7 : SE ( 1 6 ° 1, J ) :. E X ~ 

:NEXT 
14 0 FOR l•l TO 26 STEP l 25:POR J;I TO 7 : SET( J , 6 • J - l l : N 

EXT: NEXT 
15 0 ON ERROR GOTO 280 
160 Y.=A: GOSUB 26 0 
17 0 Yl • Y 
180 POR X= A-2 TO /\ +2 STEP 4 / 1 26 'S1'1\llT PLOT'r rnc FCIJ HE 

RE 
190 GOSUB 260 
20 0 L= 47 -( Y- Ylt 2 • (47 / 4 ) 
210 I F L<il OR L>4 7 GOTO 23 0 
22 0 SET( ( ( l 26 / 4 ) • (X-A+2) ) , L.l 
23 0 NE XT X 
240 PRIN @5 4 3 , ' ( " 1A; " , " ;Y l; " ) "; 
25 C GOTO 25 8 
26 0 v~s r N l3°X • l ) • COS ( 5 ° X ) 
270 RETURN 
280 IP ERR/ 2+ 1-S OR ERR/ 2 + 1• 11 RES UME NE XT 

DONE 

Program Listing 



QUAD 

by Charles Asper 

Tic-Tac-Toe, FOUR in a row? That's only 
one of the differences with Quad, Acorn's 
challenging three dimensional game. A 
graphically represented cube, four rows by 
four columns by four levels, Quad gives 
you 64 different playing positions for your 
X's and O's, and 76 different winning four
in-a-row combinat ions. 

Play Quad against your computer or a 
friend; against the computer, there are four 
levels of difficu lty available. You can rotate 
the cube six different ways to get a new 
perspective (or confuse your opponent!). 
For even more chal lenge, set the built-in 
game clock- it'll forfeit your move if time 
runs out! 

Available for Level II, 16K. $14.95 for tape, 
$20.95 on disk. 

These are just two of Acorn's wide selec
tion of game, utility, educational and busi
ness programs for the TRS-ao•. 

Acorn,,· 
Software Products, Inc. 

634 North Carolina Avenue. S.E.. Washington. O.C. 20003 

.,, Reader Service- see page 242 

NEW, ot.f\t>\\.~o 
s~t.f\\·C VERSION! 

GAMMON 
CHALLENGER 

by Ray Daly & Tom Throop 

The backgammon player featured in Per
sonal Computing (August 1979) is now 
back in a faster, even better version! The 
game logic of the new Gammon Challeng
er has been compiled to machine lan
guage for extra speed, and there are more 
special features than ever. 

Choose one of three levels of play, but 
don't get too ambitious - Gammon Chal
lenger will put your skill to the test at all 
levels. For serious players, the "doubl ing 
cube" option can be used for added excite
ment. There are other computer backgam
mon games, but none quite like Gammon 
Challenger. Supplied on tape for $14.95. 
Requires Level 11, 16K. 

• TRS-80 is a 1rad~mark al Tandy Corp. 

These and other popular Acorn programs 
are available now at fine computer stores. 
Ask for them. 

I DEALER INQUIRIES INVITED l 
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GRAPHICS 

Get your message across with a micro generated banner. 

Banner Banter 

Valerie Vann 
631 G SI. 
Davis, CA 95616 

Radio Shack's Quick Printer 
II will squeeze into a tight 

budge! (under $220), while af
fording a kind ol hard copy fun 
thal you probably thought re
quired a full-feature printer. 

The Sliver Ribbon Banner 
Printer is an Interactive Le\'el II 
BASIC 16K program which 
prints banners on the Quick 
Printer II and other printers. 

Write a " Happy Anniversary" 

banner to present to your 
spouse. Show your friends that 
the " funny looking paper" your 
new printer uses Is really high 
class stuffl Or print certif icates 
of merit for your students when 
they complete a session of CAI 
(Computer Assisted I nstruc
lion). 

When l began this program, I 
planned to use a simple 7 x 9dot 
rnatrL'I: character set. But 15 
years as a graph ic art ist over· 
came my good Intentions. My 
custom -designed typeface 
stretched the program ouc, In

stead, to 300 lines. I learned a lot 
about Level II BASIC string-han
dling !unctions in the process. 

The program gives you the op· 
tion of printing five messages, 
like "Happy Birthday," or your 
own creation of 30 characters or 
less. 

The banner characters are 
printed with a solid black graph· 
lcs block, one of the special 
characters which can be printed 
by specifying the character 
code, In this case CHR$(127). 

For printing, the Input mes· 
sage string (C$) Is taken apart 
one character at a time, working 

from le{ ! to right. First, the ASCII 
code o the left most character Is 
determ.lned by the ASC{C$) in· 
structlon In line 56. Then, a set 

Sample 1. Base 2 Banner 
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of IF C = n THEN m and ON n 
GOTO m instructions routes the 
program to the appropriate sub· 

routine for that character (N = 
number computed from ASCII 

code, m =subroutine line nurn· 
ber). See lines 57 -60 and 66- 72. 

Each banner character is 
formed by printing a number of 
lines (usuaHy tO) from a combi· 
nation of 30 blocks ;ind/or 
spaces. In the subroutine, each 

line is put together In a single 
string by concatenating ele
ments (adding strings together) 
of a set of string constants of 
either blocks or spaces. 

These constants are defined 
In lines 5-14. Subroutines for a 

lew characters such as a, I, and 



OMEGA 
SALES 
co ..... ,)88 

"Reader Se,..ice-see page 242 

"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 
12 Meeting St., Cumberland, RI 02864 

Products are 
NOW 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 
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FINALLY 
A 

PERIPHERAL 
YOU NEED ... 

AND CAN 
AFFORD! 

Model I users rejoice! 
We have a simple, 
inexpensive and sturdy 
addi1ion to your 
keyboard that helps bring 
your compu1er into the 
SO's . Now that you've 
added an expansion 
interface, wouldn't you 
like a better way to reset 
than sticking a pencil 
through the connector 
hood7 

Our Reset Extender is the 
answer! No drilling, no 
glueing-just slip it on 
and use it I On in 
seconds; secure for years. 

only 
55.00 
includes shipping 

and handling 

MasterCard &. Visa welcome 
Include acct. # &. exp. date 

EMMANUEL B. GARCIA, JR . 
& ASSOCIATES 
203 N. WABASH 

CHICAGO, ILLINOIS 60601 
(312) 782-9750 

,,.45~ 

Non-El users can also use 
the reset extender. 

Sample 2. Base 2 Banner 
(condensed vers ion) 
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? provide variations on the 
10-llne formal or the basic string 
constant building block set. 

As each line string is built up, 
It Is put into a string array, 
L$(10). Then the printing subrou
tine, line 296, outputs the array 
to the printer, line by line, to 
print the banner character. 

The character just printed Is 
then dropped from the orig inal 
message string us i ng the 
RIGHT$(C$,n) instruct ion, line 
75, and the process is repeated 
tor the new left character. 

The program could be adapt
ed to run on small printers which 
use narrow roll paper, like the 
Quick Printer I. You may wish to 
make the characters taller or 
shorter by changing the length 
of the lines. Or, choose a differ
ent character if the 'block' Isn't 
available. 

Words of Caution 

If your message contains ille
gal characters in !he middle, the 
program will print out all the 
legal characters up to !hat point. 
Then, it wlll abort and send you 
back to the instructions to input 
your message aga i n. Th is 
wastes paper. 

You can also go through lots 

of paper if you turn the kids 
loose. The Quick Printer II is 
supposed to have a print -head 
l i fe of 30 million Impressions, 
but the halt-lite point could ar
rive In a hurry If y-:iu don 't exer
cise restraint with paper. 

Base 2 Printer Banners 

Sample 1 is printed on the 
Base 2 Model 800 MST Printer 
with no modification to the pro
gram. It uses the regular TRS-80 
configuration of the printer, and 
80 characters per line at six 
lines per inch. The character 

CHA$(127) is a graphics-type 
block on the Base 2. It is made 
up of every other dot of the print 
head matrix. 

The printer is RESET before 
the program runs to make sure 
that the AUTO form feed is dis
abled. The banner characters 
are tall rather than wide, as on 
the OP-II. 

Sample 2 also has tall charac
ters, but denser printing. The 
configuration of the Base 2 
printer was altered by typing in 
the following line before running 
the program: 

LPRINT CH R$\27): CHR$(741: CHR$127); 
CHA$(98): CHRS(14); CH~21): 

CHR$( 106): CHA$(27): CHA$(52): 

This sequence of command 
characters to the printer does a 
RESET, and sets the vertical 
spacing to 14 half-dots (no 
space between lines). It also en
ables uni-directional prinllng to 
improve vertical alignment of 
the characters, and sets the 
horizontal spacing to 132 char
acters per line. If the Base 2 is to 
be used regularly to print ban
ners, this line should be added 
to the beginning of the program. 

The Base 2 printer has no side 
margin contro ls, so if you don't 
want your banner prin ted along 
the left margin of the paper, you 
can put a TAB(10) In front of 
each LPAI NT statement In the 
program. Or you can add a 
string of blanks (83$, line 8, for 
example) to the front of each 
printed line of blocks. These 
changes need to be made to lhe 
ma in printing subroutine, lines 
296-298, and also to the subrou
tines for printing the characters 
1, I, Q and !. These subroutines 
begin with a REM statement and 
are located at lines 87, 182, 221, 
and 281 , respectively. • 

Program Listing. Banner Printer 

l CLS: ~R rnT" 'rR s-8~ QUI<; K PRl ER II SA NNl::R PRINTE R' 
2 PRl NT'BY VA LERI E VANN, DAVI S , CA LIF , 4 OCT 7 9 ' 
3 FOR X• lT01 600 : NEXTX 
4 CL EAR 1000:DI H L$ (10 ) 
5 BO S•STRI NGS(l,32) 
6 Bl S•STRI GS (4, 32 ) 
7 B2S• STR ! 'C$( 9 , 32 ) 
8 B3 S~STRINGS ( l 3 , 32) 
9 B4$a STRING$ ( 26 ,3 2 ) 
10 Ll$•STR I NGS(4, 127 ) 
11 L2$• STRI NG $(9,1 27 ) 
12 LJS•STRI NGS(ll ,1 21) 
13 L4S-STR ! GS ! 26,1 27) 
14 LS S~STRlNGS 130 , 127 l Program cOMUlves 



PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONG! 
(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 
FOR TRS-SO* MODEL I OR II 

Our system, which prepared ~00,000 1979 returns, features the following: 

1. Full interactive user control, in tax-form language only, line-by-line. 

2. Screen display of full 1040 and all schedules, prior to printout. 

3. Change of a single amount item automatically changes and re-computes entire 
return. 

4. All printout formats IRS and state approved. 

5. Stores Preparer's Identification for automatic printing at bottom of page 2. 

6. Built-in Validation Check tests entire system, hardware and software. 

7. Special Printer Adjustment routines, Line Length, etc. 

8. Selection of closed or open output formats-for standard Form 1040 or open 
name-box types. 

9. Software control of text position on page. Makes forms-alignment simple. Permits 
use with non-adjustable printers. 

10. Fills in pre-printed Forms or you can use overlays. Your choice. 

11 . Automatically computes : Tax - SDI Overpayment - Wages Total from W-2's -
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many, 
many more. 

12. Full support through the tax season - no charge. 

13. Inexpensive yearly updates in accordance with tax-law changes. 

14. Modular construction - lets you order only the type and size system you need. 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 
25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order) 
MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE 

0 TRS-BO IS A TRADEMARK OF TANDY CORP. 

CONTRACT SER.VICES ASSOCIATES .... ,o 

706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635-4055 
* * * 20 YEARS OF SERVICE* * * 

..-A .. aaer Serv1ce-<ee page 2~Z 
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SAVE! SAVE! SAVE! 

We have discounts, free shipping and 
a TOLL FREE NUMBER available 

Call Us! 800/531-7466 

Pan American 
Electronics 

TRS-BO's 
M icrocomputers 

1tad1e lhaeK 
DEPT. 80 MC 
1117 CONWAY, MISSION, TEXAS 78572 
TOLL FREE ORDER NUMBER 800/531·7466 
TEXAS & PRINCIPAL NUMBER 5121581·2765 
TELEX NUMBER 767339 

...- 102 

.. , .,._ •-•• IOCJll . "'"- _. 1n1 1• u .,..,. . ... , -• 
_ , _,,_ h "• u. M' QPAI'• - u •I- - •• • • ..._,.~ ••• IJ t • 

• !'.earched for duplicam 

• 5or te"d by Zip Codu 

· Checked 10< •c lidity 

• tcl>el p< in ting progrcm 

• lnclvde• 1,000 • •lore1 

Stop those mysterious reboots with .llt111r-nl 
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4.UTHORIZED SALES CENTER 

Wages 
Is 

Here 
FOR THE TRS-80 

• Wages MEETS PAYROLLS 

• Wages IS GUARANTEED 

• Wages COST ONLY 
$35.00 FOR MODEL I 

($45 .00 FOR MODEL II) 

FROM 
The Maine Software Library 
P.O. Box 194 ...-2s8 

Standish, Maine 04084 

· A Trade name of the Tandy Corp . 



15 CLS :PRINT@320, "PLEllSE HAKE SURE THAT YOUR QUICK PRlN 
TER. II" 

16 PRlNT"HAS PLENTY OP PAPER IN IT," 
17 PRINT"AND THAT IT IS • ON LINE • AND READY TO PRIN 

T. • 
18 POR X=lT02700:NEXTX 
19 CLS:PRJNT"CHOOSE THE MESSAGE YOU WISH TO PRINT FROM 

TllE LIST." 
20 PRINT"TYPE THE NUMBER OF THE MESSAGE AND PRESS ENTE 

R. ' :PRINT 
21 PRINT"HAPPY 
22 PRINT"HAPPY 
2J PRINT"HAPPY 
24 PRINT"HERRY 
25 PRINT"IIAPPY 
26 PRINT"WRITE 
27 INPUT A 

BIRTHDAY 
ANNTVERSARY 
NEW YEAR 
CllR I STMAS 
Cf!ANUKAJI 
YOUR OWN 

28 lPl <•A AND A<•6 THEN 31 

( l l • 
( 2). 
(3 ). 
( 4). 
( 5). 
(6). 

29 CLS:PRINT@459, "1NCORRECT INPUT. PLEASE LOOK ILT THE L 
lST AGAIN.' 

39 FORX• lT01999:NEXTX1GOTOl9 
31 ON A GOTO 33,34,35,36,37,38 
32 GOT029 
33 CS•' HAPPY BIRTHDAY'1GOT048 
34 CS• "HAPPY ANNIVERSARY':GOT048 
35 CS•'HAPPY NEW YEA!l":GOT048 
36 C$•"HERR1 CHRISTHAS':GOT048 
37 CS•'HAPP Y CHANUKAH":GOT048 
38 CLS:PR!NT"YOUR MESSAGE HAY BE 30 CHARACTERS LONG, CO 

UNTING SPACES" 
39 PR [ N1" ONLY UPPER CASE LETTERS - - A THRU Z 
49 PRINT' AND NUMBERS - - 9 THRU 9 - - • 
41 PRUIT' ANO THe CHARACTERS - - I OR ? - -ARE AL 

LOWED.' 
42 PRINT:FllINT•oo NOT USE COM/olAS OR OTHER SYMBOLS.':PRI 

NT 
43 PRINT :PRINT'• • DO NOT PUT BLAN~S IN PRONT 01' YOUR H 

ESSAGE • *':PRINT 
44 QS•CHRS(92l 
45 PR I NT 'TYPE YOUR MESSAGE NOW. THEN PRESS ENTER.':PR 

I NT "YOUR MESSAGE SHOULDN'T GO PAST THE END 01' Tl\£ 
LIN!:: BELOW ' 1 QS 

46 PRINT STRING$(32,'-") 
47 INPUTC$ 
48 LNc LE'N (CS) : LE• LN 
49 IF Ltr < ~Je THEN SJ 
50 CLS :PRINT' TOO MANY CHARACTERS." 
51 PRINT' PLEASE TRY AGAIN . " 
52 FOR X• lT01000:NEXTX:GOT03B 
53 E • B:LPR!~"T:LPR! NT :LPRI NT:LPRINT:LPRINT 
54 FORZ• lTO LE 
55 I F E<> 0 THEN 76 
56 C• A.SC (CS I 
57 lF C• 32 THEN 63 
58 Il'C ~ 33TllEN281 
59 IP 48 <=C AND C<c57 THEN 64 
61! IFC•61THEN2B 8 
61 IP 65 <•C AND C<• 96 THEN 69 
62 E• l:GOT076 
63 FOR T• l T06:LPRI NT :NEXTT:GOT074 
64 C• C- 47 
6 5 11' Cu 2 THEN 87 
66 ON C GOSUB 82,87,91,98,l03,ll0,ll6 ,1 23,lJ0,ll5 
67 GOS UB296 
68 GOT074 
69 C;C-64 
70 IF C• 9 THEN 162 
71 IP C• l7 THEN 221 
72 ON C GOSUB l40,l45,150,155,160,165,l70,177,l82,l86, 

191,198,203,298,214,216,221,228,234,249,245,250,25 
6, 26 2, 26 a, 274 

13 GOSUB296 
14 LN• LN-l 
15 CS • RIGHTS(CS,LN) 
76 NEXT Z 
77 IF E<>9 THEN 81 
78 FORR• lT06 
79 LPRINT:NEXTR 
BB END 
Bl CLS:PRINT'ILLEGAL CHARACTERs • :GOTOSl 
82 REH 0 
63 L$( l) •Bl$+L3S+L2S:L$(le) • LS(l) 
04 LS(2) • L5$:LS(3) • LSS:L$(9) • LS$ 
85 FORX•4T08:L$(X)•LlS+B3$+B2StL1$ :NEXTX 
86 RETURN 
87 REM l 
66 LFRINT :LPR INT B2S;B3$;Ll$ 
89 PORX• lT03:LPRINT LSS:NBXTX 
9a LPRINT:LPRINT:GOT074 
91 REH 2 
92 LS(ll•Bl$tL2S 
93 L$(2) • Ll$+L)$+82$+LIS:L$(])•LlS+L3StB2$tLlS 
94 FORXw4T07:L$(X)•Ll$tB2$+LlStB2S+Ll$iNEXTX 
95 LS(81~Ll$+82S+L3S+LlS:L$(9)•LlS+B2$+L3$+LlS 
96 LS(l0)=LlS+B2$+L3$+LlS 
97 RETURN 
98 REM 3 
99 LS(l )=Ll$+52$+B3S+Ll$:LS (2)•L$(1) 
lU0 FORXs3T07:LS(X)~LlS+B2$+Ll$+B2$+LlS:NEXT1< 
101 LS(Bl=L5$:L$(9\=L5S:L$(10l•Bl$+L2$+BlS+L2S+BlS 

Program conrinues 

.,.. ReJ>d~r Sarvlce- sff page 242 

Don't be misled by more expensive Imitations! 

This is the orlglnal Photo point light pen pre· 
!erred and supported by some of !he leading 
software sources like, .. Quality Software .. - "In· 
stant Software" -"Level IV "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 from, then point at where you 
want to move to, and your man moves!!! No 
more fumbling wilh keyboards-YEA! 

Your Photo Polnl package comes complete; 
• 1 Photo point light pen (of course) 
• Info sheets on how to connect the pen and 

how to write your own p1ograms 
ALL IN BASIC 

• Two apertures 
• AND two sensitivity settings 
• A cassette tape with 4 informa1ive programs 

and games 
• Ready to connect to your TAS·80 System_ 

(DOS loo!) 
• Does not void any Radio Shack warranties 

Requirements: 
• Level II basic 
• And a little Imagination!! 
For fast real time programming it is your lowest 
cost peripheral at '19.95 

Announcing 
NEW PEN BASIC by Steve Bjork 

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 1G more com
mands to Level II such as PENGET which searches the 
entire screen for the pen and returns a number bel ween 

~ 
0 
<( 
...J 
CD 

~ 
a: 
I.LI 
> 
...J 
(i.i 

0· 1024 in about 1 sec. Plus 9 other commands . Perteet for 
you l ightware authors and NEW l igh ! pen owners 
too! . . . ... . . . dnly s14_ts 

I 

-----------(COUPON) ·---------
Micro Matrix "'" 
P.O . Box 938 • Pacifica . CA 94044 
Send for yours NOW: (415) 355-4635 

Name ----------- - ---

Address __________ _ _ _ 

City - - --------- SI. __ _ 

Zip ------ - - --

Photopoint 
n $19.~5 

Pen Basic 
r $14.95 

Card It - - - - ----
Ex. 

Money 
CK. Order Visa MC 

Date _ _ I rl ri,-i 
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Our new program 
package for the 

TRS-801'! 
sounds terrific. 

So does the price. 
There are lots o( programs with sound [ha[ 

arc worth about a dollar. Trouble i , [hey cost a 
lot more. 

But at Basics & Beyond we've just developed 
Microcosm Ill, 20 programs wi[h sound-each 
jus[ as good as our comperirion's $15 and $20 pro
grams- for $24.95. That's a 20-program package 
for $24.95. 

It includes "Pinball," replete wich ringing 
bonwes, spinners, buzzers and flippers; mrpedo
firing "Submarine" that explodes with underwater 
exci[emenc; and the righc/wrong buzzer in "Long 
Division" reaches step by step. 

A[ Basic.s & Beyond we underscored our 
point that most ocher program packages are over· 
priced \Otith Microcosm I and Microcosm D, $19.95 
each. Now a lot of people will scarr hearing about 
our third package and stop listening to high prices. 

You see, it's not [hat our program packages 
for the TRS-80™ microcomputer are so cheap. 
!e's just 1hac theirs are so expensive. 

BASICS & BEYOND, INC. 
&• 10 • Atnawalll. N.Y. 10501 • Or call 9l4 ·96Z ·ZJS5 ,.... 49 

Muicrchl...,. and Vlllll. occep<ed. 
No chi...,. for r-<al>' °' hlndllns. N. Y. raldcn1> add s~ . .. 1 .. cu. 

lllS·8'1 1 •• rnd.mark "' ""' R.odlo Shack d1 ..talon of !'!Andy c~ 

TEXAS COMPUTER SYSTEM 
1tad1e lhaek 

Authorized Sales Center 
All R~d!C> Snaclc merchandise available al a doscounl As• IOt our pror;e lisl 

We offer the lowest prices on ® -----. ..... --... ... ............... 

MODEL II 64K $3349 IPlusshipi>ngJ 

Check out our low. low prices on rhese fine pnniers· 
• Anadex 9500/9501 • The New Daisy Wheel II 
• Epson MX-80 • Line Printer Y 
• Okldata Mlcroline 80 
Special : Price our CP/ M for lhe MOClel II II oilers 596 K per drive. 

* Paymenl Maney Oroei Cashiers 
Check. Cen1l ie<1 Cneck Pe<1100aJ 
Chec~s requ11e 3weeks10 clear VISA. 
MASTERCHARGE - Add 3°' 

• Pnces •ubi«1 '0 change al any ume 

• No lax ou1--0l·state TX aad 5' • 
• All •lems new. guo<anteed !;y 

manufac1urer 
* Delivery subfOCI 10 11a l'tY 

TEXAS COMPUTER SYSTEMS ,....2s 
, ... , ~ ... llDIO $11aCI' S..~< C.'ltd 101 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Teus Residents 915-597-0673 
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U2 RETURN 
193 REM 4 
1 04 L$(l)~B3S+LlS+BlS : LS12l •BlS+L3S 
105 L$(3) • B3$+Ll$+Ll$ 
196 FORX,,4T06:LS(Xl ~B3$+i,1$:NEXTX 
1B7 L$(7)•LSS:L$ (8 ) •L5S:L$(9) ~L5S 
lea L$(10) • BlS+LlS 
109 RE1'URN 
110 REM 5 
l l l FORX~IT03:L$(X) •LlS+B2S+LlS+L3$:NEXTX 
112 PORX=4T07:L$(X)eLlS+B2$+LlS+B2S+LlS:NEXTX 
lll LS(8) • LlS+L3S+B2S+LlS : LS(9)=LlS+LlS+B2S+LlS 
114 LS(lal•BlS+L2S 
115 RETURN 
116 REM 6 
117 LS(l)•BlS+L2S+L3S+BlS 
118 LSl 2) • LS$ :L$(l)•L5S 
119 FORX•4T07:LS(X)•LlS+B2S+LlS+B2S+LlS:NEXTX 
129 LS(8)=Ll$+L3S+B2S+Ll$ 
121 LSl91•LlS+L3S+B2S+LlS:LSl101•BlS+L2$ 
122 RETURN 
1 23 REM 7 
124 LS(l)•B2$+B2S+BlS+LlS 
125 FORX•2T04:LS(X)•B4S+Ll$:NEXTX 
126 LS(S)•L2$+BJS+Bl$+LIS:LSl6l •LJS+B3$+LlS 
127 L$ 17) •L5$:LS( 8)•8lS+BlS+L2S+L3$ 
128 LSl9) • B3S+B lS+L3S:LS(le )•B4S+ Ll$ 
129 RETURN 
130 REM 8 
131 LS(l)•BlS+L2S+BlS+L2$:LSll0)•LS(l) 
132 L$(2)•L5$:L$(3 )•L5$:LS(8)•LSS:LS(9)=LSS 
133 FORX•4T07:LS(X) • Ll$+82$+Ll$+B2$+L1S:NEXTX 
134 RETURN 
135 REM 9 
136 L$(l) • BlS+BlS+L2S:LS(2) • Ll$+82S+L3S+LlS:LS(3)•LS(2) 
137 FORX•4T07:L$(X) • LlS+B2S+L1$+82$+LlS:NEXTX 
138 LS(8) • LS$:L$19)•LSS:L$(19)=BlS+L3$+L2$ 
139 RETURN 
148 REM A 
141 LS(l) •L4$:L$(10)•L4S 
142 LS(2) • LSS:L$(3)•t5S:LS(9) • LSS 
143 FORX• 4T08:LS(X)•B3S+LlS+D2$+Ll S:NEXTX 
144 RETURN 
145 REH B 
146 L$(l) • L5$ :L $(2) • L5$:L$(3 )•LS S:LSl9)-LSS 
147 FORX•4T08:LS(X) • Ll$+B2$+Ll$+B 2S+Ll$:NEXTX 
148 LS(l0) eBl$+L2S+Bl$+L2S 
H9 RETURN 
150 REH C 
151 L$(l) • BlS+L2$+LJStLS(2) • LS$:L$13l • LSS 
152 FORX• 4T08 :L$(Xl~ LlS +B2$•83$+LlS:NEXTX 
153 L$(9) • L2$+BlS+B2S+LlS+LlS:L$110 )• BlS+Ll$+B3$+Ll$ 
154 RETURN 
155 REH 0 
156 FORX•1T03:L$(X) • L5S:NEXTX 
157 FORX=4T08:L$(X)•Ll$+82$+B3S+LlS:NEXTX 
158 L$(9) • L5$:L$(19)=Bl$+L2$+L3$ 
159 RETURN 
160 REM E 
161 FORX•lTOl:LS(X)•LSS: NEXTX 
162 FORX•4T08: L$ (X)EL1$+82$+Ll$+B2$+Ll$:NEXTX 
163 LS(9)•Ll$+B2$+BJS+LlS:LS(l0l • L$(9) 
164 RETURN 
165 REM F 
166 FORX•lTOl:L$(X )•L5S: NEXTX 
167 FORX• 4T08:L$(Xl • B3$+Ll$+B2S+Ll$:NEXTX 
168 LS(9) • B4$+Ll$:L$(10) • L$(9) 
169 RETURN 
170 REM G 
171 L$(ll•Bl$+L2S+L3$:LS(2 ) • L5$:LS(J) • LS$ 
172 FORX=4T06:LSIXJ • Ll$+B2S+B3$+Ll$:NEXTX 
173 L$(7)•Ll$+B2$+Ll$+B2$+Ll$: L$(8) • L$ (71 
174 L$(9) • Ll$+L3$+8l$+81$+Ll$ 
175 L$(10)• BlS+L3$•BlS+BlS+Ll$ 
176 RETURN 
177 REH H 
178 FORX;lT031L$(X )•LS S:NEKTX 
179 PORX•4TOB:L$(X)•B3$+Ll$:NEXTX 
l8D LS(9)•LSS:L$(10)•LSS 
181 RETURN 
182 REM I 
183 LPRINT 
184 FORX•lTOl:LPRINTL5$:NEXTX 
185 LPRINT:LPR!NT:GOT074 
186 RE" J 
187 L$(l) • Bl$+Ll$:L$(2) • L2$:L$(3) • L2$ 
188 PORX•4T07:L$(X) • LlS:NEXTX 
189 LS(8)•L5$:L$(9) • L5S:L$(10)•Bl$+L4$ 
198 RETURN 
191 REM K 
192 FORX•lT03:L$(X ) ~LS$:NEXTX 
193 FORX~no6 'LS (X) • B3$+Ll $' tlEXTX 
194 L$(7J•B2$+L3S1L${81•BlS+L2$+Bl$+L2$ 
195 LS(9)•L2$+Bl$+Bl$+Bl$+L2S 
196 L$(1 0)•L1$+Ll$+B8$+83$+Ll$+Ll$ 
197 RETURN 
198 RE" L 
199 FORX•lT03:L$(X) • LS$:NEXTX 
200 FORX•4T08:L$(X) • Ll$:NEXTX 
201 L$(9l • Ll$+LlS:LS{l0) • LS(9) 
202 RETURN Pfog1am conlinu~s 



203 REM M 
294 fORX • lT03:L$(X)=L5$:NEXTX 
205 LS(4) •B3$+L3S:L$(5)~BlS+L3$ : L$(6l •LJ S 
206 L$(7) • B1S+L3S:L$(8) - B3S+L3$:LS(9) •L5 $:L$(18 )-L5 S 
2e7 RETURN 
2~ 8 REM N 
209 f'ORX•lT03 :L $ (X)~L5S:NEXTX 
210 L$ ( 4) • BJS +Bl$ L2S: L$( 5 ] • B3S +L2S 
211 L$ (6 )• B2S+L2S:L $(7)•Bl$+L2S 
212 L$ (S)•L2S:L$(9 )•L5S :L$ (1D) • L5S 
213 RETURN 
214 GOSUB 82 
21 5 RETURN 
216 REM P 
217 FOR X•lT03 : L$(Xl •L5 S:NEXTX 
218 PORX•4T08:LS(X)=B3S+Ll S+B2 S+Ll S:NEXTX 
219 L$ (9)• B3$+L 3S+Ll S:L$(10 )•B3$+BlS+L2$ 
220 RE TUR N 
221 REM 0 
222 LS(l) ~B1S+L2S+L3S:L$ ( 2) • L 5 $:LS(3 )•L5$:LS(4l • L lS+B3$ 

+B2$+LlS 
223 L$(5) •L$( 4):LSl6 )=L3S+B2S+Bl$+Ll$ 
224 LSl7) •Ll$+B2$+LlS+B2S+LlS: LS(8) •LS(7l :LS(9)•L5 $ 
225 fORX•lT09:LPRINT L$(X) :NEXTX 
226 LPRINT L$(l):LPRINT L2$:LPRINT L1$:LPRINT LIS 
227 LPRINT:LPRINT:GOT074 
228 REM R 
229 PORX• lT03:LS(X) • L5$:NEXTX 
230 PORX•4T061LS(X) • BJS+Ll$+B2S+ Ll$1NEXTX 
231 LS(7) • B2S+LlS+LlS+B2S+LlS:L$(8) • Bl$+L3S+B2S+LlS 
232 LSl9) • L2S+BlS+LlS+L3$1LSll0l •LlS +LlS+ B2S+L2$ 
233 R'ETURN 
234 REM S 
235 L$(ll•Bl S+LlS+B2S+L2S!LS(2) • L2S+BlS+LlS+LJS:LS(l) •L 

1$+B2S•LlS+L3S 
236 fORX • 4T07:LSIX)aLlS+B2S+LlS+B2S+LlS : NEXTX 
237 L$(8)•Ll$+LiS+B2S+Ll$: LS(9l•LlS+Ll S+ BlS+L2S 
238 LS ( l0 ) =Bl$+L2S+B2S+Ll$ 
239 RETURN 
240 REM T 
241 f ORX e lT04:LS IX)=B4S+LlS:NEXTX 
24 2 E'ORX• 5T07 : LS ( X l • LS$: tlEX TX 
243 f0RX•ST0 18:LS(X) • L$(l): NE XTX 
244 RETUR 
245 REI'. U 
246 L$(l) • BlS+L 4$:LSllO) • LS(ll 
247 L$(2) ~LS S:L$(3)=L5$:L$(9 J=LS S 
248 fOR Xz 4TO B:LS( X)•L lS:NEXTX 
249 RETURN 
250 RD\ v 
251 LS( l)•BlS+BlS+LJS:LSl2) • B3S+LlS+L3S 
252 LSll) • B2$+Ll S+L l$+L3S: L$(4)• BlS+B lS+LlS: LS(S)•BlS+L 

2S 
253 LS(6l • LlS+Ll $:L$(7) • LS( 5) :L$(8)•B2S+L3S 
254 LS(9)•B3$+L] $:LS(l 0)~B lS+BlS+L3$ 

25 5 RET URN 
256 RE!'\ W 
257 L$(1 ) • B3S+L lS+LlS:L$(2) • B2$+Ll $+Ll$+L3$ 
258 LS (3) • B1S+L4S:L$(4l • L2S+L2S:L$ ( 5) • Bl $+L2S 
259 LS(6 )=Bl$+Bl S+L3S:LS(7) : L$( 5) 
269 LS(8) • LS (~):LS 19) • LS (2) :LS l 19 ) •LS(l) 
261 RETURN 
26 2 REI'! X 
263 L$(l) • L2$ +B lS+BlS+BlS+L2S: L$ (2) •L$(l ): L${10) • L$(1) 
264 LS(3)•L3$+BlS+L3$:LS (9)=L$(3) 
26 5 L$(4) • B2$+L lS+B1$+Ll$:L$(8)•LS(4) 
266 L$ (5)•83$+LlS:LS(6)•L$( 5): LS(7) • LS(S) 
267 RETURN 
26 8 REM Y 
269 LS(ll •B3S+Bl S+L3S:L$(1~ )•LS(l l 
270 LS(2) • B3S+Ll$+L3S:LS(31=L$(2):LS(9)•LS(2l 
271 LS(4) mB3$+Ll $:L$(8) • LS(4 ) 
272 L S (5)•~3$+Ll $ :L $(6 )• L$ ( 5):L$(7) • LS!Sl 
27] RETURN 
27 4 REM 2 
27 5 LS(l) • LlS+B3$+ B2S +L l $:L$(2) • LlS+LlS+B2S+B2S+Ll$ 
276 LS(3)•L2S+B3S+BlS+Ll$:L$(41 • L3$+B3$+Ll$ 
277 L$ ( 5) • LlS+BlS+L2S+B2S+ Ll$:L S( 6 ) =LlS+B2$+L2$+BlS+Ll$ 
278 L$(7)=Ll$ +B3S+LlS:L${8)=LlS+B lS+B3$+L2S 
279 L$(9)=Ll$+B2S+B2S+L1S+LlS:L$ (1 9 l • LlS+B2S+B3$+Ll$ 
280 UTURN 
281 REM J 
282 LPRINT : LPR INT:L$(1)•Bl$+B3S+Bl$+L2$ 
283 LS(2 ) • LlS+B9$+ BlS+LlS+L1$+L3$ 
284 LS(3) Ll$+B3S+LlS+LlS+Ll S+L3 $ 
28 5 LPRINT LS(l):LPRJNT L$(2): LPR INT L$(31 
286 LPRIN'!' LS ( 2 ) : L? RINT LS (1): LPRI T: LPRJ NT 
287 GOT074 
288 REI'! 1 
289 t.S(ll =Bl$+Bl$+Bl$+L2 S:L$(2) 0 LS(l) :L$(J) • L$(1) 
290 LSISl • Ll S+BGS +L lS+Ll$+LlS+B2$+Ll$:L$(4) =Ll$ +B0$+BlS 

+Ll$+Ll$tB2$+Ll $ 
29 1 [..$(61 • L$ ( 4) :L$(7) =B3S+LlS+B 2$+[..1$ 
292 L$(8)~B3S+Ll$+Ll$:L$(9l =L $ (8) 
293 L$ (10)=B l$+B3$+ L2S:LPRINT 
294 GOSUB296 
295 GOT074 
296 LPRINT 
297 E'ORY=l 'l'O lQ 
298 LPRINT LS(V) :NEXTY 
299 LPRINT:LPRlNT:RETURN 

v" Readet Service-set> page <'2 

88 ... BDPT88CTDR MAAK8TINGI, 
....... , N c a A pa A ATE a 
8:.&50 Middlebelt • Garden City, Ml 48135 
I (313) 4.25-<&0ZO Dealer lnqulrle8 Invited. 

w.ost 0<oer.; snlpped nex1 doy Mlcnogon 1e.ldents. p1eOSe cad 4'l. ox P 
choc~s take 3 v.-eel<s to clear Send S 1.00 fOf cotcioQ · get S2JXl aoot on nex1 Older. 
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The book you've 
been waiting for . 

Ever since f\odio Shod~ sold rhe firsr 
mS-80 fvlodel I users have been 
searching for derailed information 
obour its inner worhings rhor Tandy 
would nor. or could nor, mol~e 
available. In porriculor rhe Level II 
DASIC from Maosofr conroins dozens 
of subrourines rhar con be tremen
dousfy- useful ro any programmer, bur 
Tandy Corpororion is probably under 
conrroauol obi igorion to Microsoft nor 
ro supply informorion (if rhey even 
hove irl). 

Dedicored users, proficient in as · 
sembly language, hove disassembled 
rhe Level II f\OMs and made rheir 
own commenrs. Our rhe mojoriry of 
users ore left with virrually no 
information, oporr from occasional 
orricles and wherever rhey can 
decipher on rheir own. 

ENTEJ\Pf\ISING USffiS - Several of rhe 
more enrerpris1ng programmers 
realized rhor if rhey published their 
own commenrs o lor of TR.5-80 users 
would buy rhem. The 0001<., 
Disassembled Hondbool~ and Super
mop ore some of rhe available 

Microsafr [)ASIC Decoded & Orher 
Mysteries 1s both complete and 
understandable. Nearly 7,000 lines of 
comments for the Level II f'\OMs, wirh 
on oddlrionol 6 choprers of useful 
informorion. mol~e rhis The biggest 
and besr book available on rhe 
sub jeer. 

Writren by Jomes Farvour. rhe 
commenr secrion rook more rhon a 

Complere & Undersrondable - IJG. 
publishers of Tl\S-80 Disl~ & Orher 
Mysteries, could hove publ ished on 
incomplere or uninrelligible bool~ on 
rhe 'l\OMs - bur chose to weir and do 
it property. 

•• 

year ro fin ish · ir even includes rhe 
changes for rhe loresr P-OM ser in on 
appendix. Edired by Jim Perry, unril 
recenrly managing ediror of 80 
Microcompuring, rhe rext and 
commenrs ore undersrondable. 

Tested examples ore given for 
virruolly every P-OM subrourine, 
showing you how ro CAlL rhem from 
OASIC or use rhem in on assembly 
language program Wirh more rhon 
JOO pages Microsofr OASIC Decoded 
& Orher Mysreries is by for rhe lorgesr 
boo l~ obour Level II available 

Copyrighr - In order to respea 
Microsofr copyrighr rhe ocruol disas
sembled code is nor primed. bur rhe 
bool~ is designed ro come oporr and 
fir into o srandord J ring binder wirh 
your own disassembly (all pages ore 
pre-dri lled). 

In short, Miaosofr OASIC Decoded & 
Orher Mysteries. is the mosr comp/ere. 
undersrondoble and accurore guide 
ro your Level II 'l\OMs rhor is available 

bar none! 

,,.. 37 

Pick one up or your neoresr 
IJG dealer, phone your order 
1n or use rhe coupon · bool"-5 giving comments on rhe r\OM 

ser · bur rhey oil suffer from serious 
drowbod-.s, being e irher incomplete, 
unlnrel ligible or even worse 
inoccurare! 

IJG Computer Services 569 N. Nounroin Avenue Suire 0 Upland. CA 91786 

Incomplete bool-.s ore usually 
published when rhe ourhor has nor 
finishe:i understanding whor he's 
writing obour. Hence rhe "conrinued 
nexr bool~" lines in some publicarions, 
rro('\Slored inro engl ish read "buy 
another bool~ when I've done some 
more worl~" . Unintelligible bool"-5 are 
due ro poor editing, or no editing at 
all ! lnoccurore information is o resulr 
of nor checl~ing wirh anyone else. 

* 'lM. Micro501t T.M. Tandy Carp . 
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Phone Orders (714) 946-5805 Charge my lnrerbon l~ # 

Please send me a copy of Microsoft 0 NosrerCord 
OASIC Decoded & Other Mysteries for 

0 Visa Expirorion Dore 
S29.95 + S200 shipping (CA residenrs 
odd 6% tax). 

Nome # 

Address 0 (heel~ enclosed 

Ciry 0 Ship COD (noo exrro) 

State Zip Signorure 



ii , . 

In the beginning .... . your com puten was ' to· make life 
easy. Then you found that you had to ·become a 
programmer to make your computer do the tasks you 
want it to do. 

Now. you can relax! The CREATOR is here. Th is 
program will create BASIC, error free program text for 
you. All you need to do is answer the questions. The 
Creator even checks for errors. 

...... ~ -

/ 
The Creator will generate reports. perform c;!lcu lations. 
and even interface with other program routines. No 
need to become a professional computer programmer. 
The Creator, under your command, will create custom 
programs for you. 

The CREATOR is available on disk for lhe TRS-80 
model One and Two. Also available for th e Apple II 
and CP/ M. Complete with an easy to read. well 
documented boun<1 manual. 
$295.00 

THE "HOW TO" BOOK OF TRS-80 DATA RECOVERY 

\ 
I 

• 
\ 

IJG Compurer SeNices 

I-•,.•-., • i4> I ' I•"' •4 u,. f'I ,_ . ,1 ......... , ..... , ........ .. 
·······-· J·~· ..... ... . I - -._, ~ It• -·-·-I'" '• 

•I •• ,,....,..., .... ,_II.I ...... • .... ..... ,&1.•I 
• O I \11 U _, ·- ............ . . f - .. . 

.. ,. "-~• '" • 1• 1 .... ... t. r L -

•tt l l r,. n-..~ •. l. .. 1111•U11 
•I U- l • h •CH,•-..n. t 111:1 
t 4 ~ HU Jt,_ llr r. -.1;;T1•. 'I 

,. • .,. , ... ti U19.l •••• •• 
• u . 1 ~\ , ~\ ... . uut .1 ..... 

JI I'l l ..u• .. '" ' ·•. IW< 
... . ... ~ ~ Po,. , , , _ ·~ t .... I , 

' )ii,,_ ••19' ........ -·· .. 
' 1, 1• "u u .1~ .. a.•.•• -• 

'-' 111.U t •,, .. ., I",.,, ._ 
,4,, 1 ... "· ... . 1• ... u. . 
. .. ) tten ..... ) .... ,. .. ... 
u:•...,..J• ........ .. ,, ·• 
• 1 1. • ~ •• ••• • · .n~:111~ 

U4 l llf.I • , .•r-tuo..JW1111 
• . 1,>t JJU'll'rUil. lt ll •ll 

130 PAGES PACKED WlTH 
INVALUABLE "HIDDEN" 
DETAILS OF YOUR TRS-
80 DISK STORAGE SYSUM 

ACTUAL MEMORY MAPS, 
PROBLEM SAMPLES AND 
RECOVERY INSTRUC
TIONS. 

HOW TO RECOVER FROM 
PENCIL ERRORS. LOST 
PROGRAMS. BAD "HIT" 
AND "GAT" SECTORS. 
UNREADABLE DIRECTORY. 
HASH CODES. RECOVER 
A KILLED FILE. BAO 
PARRITY ERRORS. OIR· 
ECT STATEMENT IN FILE 
ERRORS .............. ... ... .... . . 

JUST $22 .50 

569 N_ Ncunro1n Aveilue Suire 0 Upland, CA 91786 (714) 946 · 580 S 

) 
l 
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UTILITY 

Train your printer to jump through loops. 

Paper Tiger 
Screen printer 
Ruth Lewart 
12 Georjean Drive 
Holmdel, NJ 07733 

If you want hard copy of the 
graphics displays you've 

created on your TRS-80 screen 
but don't want to bother with 
camera and tripod, you can get 
high-quality reproductions with 
a graphics printer. 

The Level II Screenprlnler rou
tine, which merges with an ex
isting program, harnesses the 
Integral Data Systems IDS-440 
Paper Tiger (or similar graphics 
printer) to produce exact copies 
of what appears on your screen, 
whether graphics, alphanumer· 
le, or a mixture of the two. 

Writing Iha Program 

While writing a program lo 
print an alphanumeric screen or 
a pure graphics screen Is easy, 
writing one to handle a mixture 
of alphanumerics and graphics 

on the screen Is no trivial matter. 
Compllcatlons arise because 

the Paper Tiger operates In two 

distinct modes: alphanumeric, 
or graphics. Note: no such dis
tinction is made on the screen; 
each character corresponds to a 
single ASCII byte. This is also 
true of the printer when It Is in 
alphanumeric mode-one byte 
represents one alphanumeric 
character. 

However, in graphics mode, 
one byte represents one column 
of dots on the printer; typically, 
six or more bytes are needed to 
represent a single character. 
The advantage of the graphics 
mode Is that you can print any 
character you can devise, In· 
eluding all TRS·BO graphics. 

Switching back and forth be· 
tween the two modes Is a simple 
programming task, but pro· 
duces allgnment problems be
cause ot the differences In hori· 
zontal and vertical sizes associ· 
ated with the Paper Tiger's 
graphic and alphanumeric 
modes. The solution Is to use 
only the graphics mode, that ls, 
to generate both alphanumeric 
and graphic symbols via soft
ware , rather than via the 
printer's character generator. 
The resull Is a large, clean print 
that faithfully replicates the 

screen. 
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Making Changes 

Scr~enprlnter Is written to fa· 
cllltate changes. For example, 
the routine shown In Program 
Listing 1 produces large print
each row on the TRS-80 screen 
Is represented by four rows on 
the printout In Fig. 1. Only five 
changes, as shown In Program 
Listing 2, produce the small· 
size, 0,r three-row printout of Flg. 
2. If the userwantsagothlc font, 
for example, or a Greek alpha
bet, only the data statements 

would have to be changed. 
The inlllallz.ation section con

verts the data statements In to a 
table describing the shape of 
each alphanumeric character, 
which is then stored In comput
er memory. Since all the TRS-80 
graphic characters can be gen· 
erated qu ickly by a simple al
gorithm, a table of graphics 
characters Is not generated dur
ing initialization. Screen printer 
can then run with a minimum 
memory. 

"ANDROID NIH" 

~ iii 
s t ·- f 2 ==-

l i** 
Fig. 1. E"smple of large-size Screenprinter merged with Android Nim 



10003 'LARGE-SI3E SCREENPRINTER 
10010 IF Ol Ee GOSDB iesee 'INITIALIZATION FOR lST PRIN 

T 
lee2e LPRINT OPS 'FORMFEED 
19030 LPRINT 02S03S; 'RESTORE NORMAL MODE; ENTE 

R GRAPHICS HOOE 
iee4e LPRINT Q4$Q4$r 'PRINT CORNERS ~ TOP 0 

I' FRAME 
10050 LPRINT STRINGS(200 1 QU$);STRINGSC188,QUS); 
10069 LPRINT Q4S04SQ3SQTS; 
19070 QS:l5360 'STMIT 01' VIDEO MEMORY 
19989 FOR OL= e to 15 
1909 FOR OI•ll TO 63: QN(QI)•PEEKCOS+OII :NEXT 'READ ON 

E LINE 
lelee FOR OK• e TO 3 
19118 IF INKEY$m"B 0 THEN LPRINT 03$02$: RETURN 'LEAVE 

GRAPHICS 
19120 LPRINT OLSQLSQZSOZS; 'PRINT LEFT SIDE 0 

I' FRAME 
19130 FOR OI • 9 TO 63 
lelte IF QN(QI)>l27 THEN LPRINT QG$(0M(QN(QI) AND 21),Q 

Kl: QGS(OMCQN(Qll AND 42), OKl1ELSE LPRINT OZ 
S;QAS(QNCOI)-32,0K)r 

10150 NEXT 
10169 LPRINT QZS0ZSOLSQLS03SOTS; ' PRINT RIGHT SIDE 0 

F F'RAllE AND TAB 
19170 NEXT OK: QS•OS+QB: NEXT OL 
19189 LPRINT Q5S05$r 'PRINT BOT'l'OM ANO CORN 

ERS 
19190 LPRJNT STRING$(290,~~$)/ STRING$(188,0BS)r 
19298 LPRINT 05$Q5$Q3$QTSQ3S02S 'RETURN TO ALPHA /'!ODE 
18219 LPRJNT QF'S 
19228 RETURN 
102311 ' 
195119 'INITIAJ,IZATION 
U510 Ql • l:Q8•64:QZ$•CHRS(l28) 'INITIALUATION PLAG, 

LI NE INCREMENT, GRAPHIC ZE RO 
19529 Q2S• CHRS(l39)10l$•CHRS(l31):0TS•CHRS(l39):0FS• CHR 

$(140) 'CONTROL CHARACTERS FOR NORMAL, GRAJIHI 
CS, TAB, AND PORMPEED 

l0S3a Q4S~CHR$(69):05S•CHRSC143):QUS•CHRS(l49):0BS•CRRS 
Cl4S) 10L$,.CRR$(631 'GRAP HICS CHARACTERS PO 
R FRAME 

19549 DIR QGS(7,3),QA$(64,3),0R(42),QN(H) 'GRAPHIC, 
ll.LPHA-NURERIC STRINGS AND TABLE ENTRIES 

19559 POR 00•0 TO 11 FOR QK•O TO 3 'CREATE GRAPHIC ST 
RINGS 

19569 READ QC:OC•OC OR l28:QG$(QO,QK) • STRINGS(3,CHRSCOC 
)) : IF QC•lll THEN QGS(QQ,Q K) • STRINGS(6,CHRS( 
QC)) 

10519 NEXT QK,QQ 
10580 FOR or-e TO 63: POR QJ • 0 TO 4 'CREATE ALPHA STRI 

NGS 
le590 RE.AD oc: ow-112•coc AND 1)+24°(QC AND 2) )OR 1281 

IF QW<>l 3l OAS(QI,9)•0ASCO 1,0)+CHR$(QW) ELSE 
QAS(Ql,9)•0AS(QI,9)+Q3S+Q3$ 

10609 QW• (J•SGN(OC AND 4)+12•SGN(OC AND B)+J•(QC AND 16 
)) OR 128: IF QW <>lll THEN QAS(QI,l)•QAS(QI,l 
l+CHRS(QW) ELSE QAS(QI,l) • QASCOI,l)+Q3$+Q3$ 

10619 OW• (3•SGN(QC AND 32)+12•SGN(QC AND 64)) OR l28oIP 
QW<>lll QA$(QI.2) • QAS(QI ,2)+CHRS(()W) ELSE 

QAS!OI,2) • QAS(Ql,2)+03S+03S 
19620 NEXT QJ1QAS(QI,J)•STRING$(5,QZ$) 
l0631l NEXT 
10649 QH(9)•0:QH(l) • l:QH(4) • 2: QR(5) • 3:QR(l6)•4:QM(17)• 

5:QM(291 • 6oQM(21) • 7 
10650 QH(2) • l:QH(8) • 2:0H(l01 • 3:0M( 32) • 4:0R(34)m5:QR(40) 

c6:QH(42) • 7 'TABLE 
l066e RETURN 
10679 DATA ,,,, 63,3,, 1 ,60,15,, 63,63,15,0 
10680 DATA ,,48,63, 63,3,48,63, ,69,63,63, 63,63,63,63 
106 90 DATA .. " • " 95. " • 7 .. 7" 20' 127 '2 e' 127 • 2e 
10700 DATA 36, 42,127,42,18, 35,19,8,100,98, 54,73,86,32 

,ao, , , 1,, e 
19110 DATA 28,34,65, ,, ,,65,34,28, 34,20,127,29,34, 8,8 

,62,8,8 
10720 DATA 0,64,48,,, 8,8,8,8,8, ,,64,,, 32,16,R,4,2 
19730 DATA 62,81,73,69,62, ,66,127,64,0, 98,81,73,73,70 

• 33,65,73,77,51 
10749 DATA 24,29,18,127,16, 39,69,69,69,57, 60,74,73,73 

,49, 1,113,9,5,3 
10750 DATA 54,73,73,73,54, 70,73,73,41,39, 9,,29,,0, e, 

64,52.,0 
19769 DATA e,20,34,65,e, 2e,20,2e,20,2e, e,65,34,20,8, 

2,1,89,5,2 
19170 DATA 62,65,93,89,18, 124,18,17,18,124, 127,73,73, 

73,54, 62,65,65,65,34 
10780 DATA 127,65,65,65,62, 127,13,73,73,65 , 127,9,9,9, 

l , 62,65,65,81,113 
10190 DATA 127,8,8,8,127, 9,65,127,65,9, 32,64,64,64,63 

• 127,8,20 , 34,65 
10808 DATA 127,64,64,64,64, 127,2 ,12,2,127, 127,4,9,16, 

127, 62,65,65,65,62 
10810 DATA 127,9,9,9,6, 62,65,81,33,94, 127,9,25,41,79, 

38,73,73,73,50 
10828 DATA 1 ,1,127,1,l, 63,64 1 64,64,63, 31,32,64,32,31, 

121,32 ,24 ,:n,121 
10830 DATA 99,20,8,29,99, J,4,120,4,3, 97,81,73,69,67, 

4 ' 2, l 27 • 2 • 4 
10840 DATA 16,32, 127 ,32,16, 8,28,42,8;8, 8,8,42,28,8, 6 

~.64,64,64,64 

Program Listing 1. Large Size Screenprlnter Subroutine 

"'Reader Service-us page 2~2 

Once the initialization is com· 
plete (one and one-half minutes 
for lhe large print and one min
ute for the small one) this sec· 
lion of lhe program Is not ac· 
cessed again, regardless of how 
many different prints are gener
ated by the main program. The 
rest of the program Is then a ta
ble look-up followed by printing. 
The Importance of reducing cal
culations to a minimum be
comes clear when you realize 
that about 26,000 bytes must be 
sent to the printer to produce 
one large printout. 

The large 7 112 x 5 1/2-lnch 
print requires four and a half 
minutes for the first print, and 
three minutes tor each subse
quent one. Comparable times 
for the small size, 7 112 x 4-lnch 
print, as Illustrated In Fig. 2, are 
three and a half and two and a 
half minutes, respectively. 

Using the Screenprtnter 

Generating prints Is easy. The 
main program must fill two re
quirements (besides nol using 
overlapping statement num-

bers): The program must clear 
2000 bytes of string storage for 
exclusive use of the Screen
pr!nter: and variable names be
ginning with a should be avoid
ed to prevent conflict with 
Screen printer. 

Your main program, or driver, 
generates graphic and alphanu· 
meric characters on the screen . 
To obtain a printout, the main 
program Issues the command: 

GOSUB10000 

The screen, unless modified by 
an error message, Is then repro
duced by the printer. The first 
time the program Issues a GO
SUB 10000, an initialization rou
tine Is called. Alter the first 
print, each subsequent GOSUB 
10000 causes an immediate 
printout of the screen. 

This lnltial lzatlon ls per· 
formed only once, provided the 
driver does nol return to a 
CLEAR or DIM statement, and 
the user does not type EDIT or 
RUN between prints (GOTO f$ fl 
right). 

The M·IO OCTOPORT 19 1 olm
pln 10 U.1!10 [nle11ace for 1/\e 
TRS·80 COMPUTER. YOO o.on 
eotttrot a o: 1ema..1 d•w~t 1111.d M·BO MM• 8 ... 1...-nel ~Uona. EKll 01.UPt.IT OMI. teed 

J•lay 111\d eacn ~, an op1o-lsora!Of 10 •lectric:ally 
11ol1 t.., your TRS..ao 

CONTROL BOX 
One or more conll'Clle,.. cai bll connected 10 elfneti U\e 
n:rerl..ce corv.ec1or 01 lhe sueen t1tlnt81 CO"lft«:tor 

heh OCTOPOllT lo 
1hlpped co'"pletaly 
111•mbr•d , t•ar•d 
tr>d tNCLUOfS !ht 

A.SSEM8LEO EIURN£0.IN' g, TE.STEO 

UH vou.. TAS·St>. and our M· BO control bo'I. to prool'lm contrOI 
8Pllelg'f' u W'lrg.s device• a1 homa Ott ., YOUI tM:JP,.s. StnG '°' our 
hee 1:1ppUrio11 ftDIH tOd.ly. 

MUUEN COMPUnn PRODUCTS . BOX n 1"4, HAVWAflO. CA t.4144 

°" - I• 1 ~l f&l·2SM V'SAJWSTE11CHARGO ACal'TED 
INC\..UDE S , .~ F0A SHIPP\NG b HANDLl«i. CAl.IFOANtA RtSOEHTS AOD 1 A)l 
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BUSINESS SOFTWARE 
• lU GM• QU.A.C.. IT't C :til!ll:C I AI. GUDr. P11 0:0UCT"S • Df:S IGtllCO toll ~·DIY H ~A'YY OHIC.t U"SJ: . , , 41 

• lr 11t• L..1 OOCWU.JIT.AI Tl~ -".\ID OPOIAflOti... . a Af:iC1Jt..\A UP'DAi'f l ~t:RVtCl:S iii.JI!: A.'IA.1U.&~'C ,., 

• 1 ,ra--.us1u M!OTL.lNt i11. m;io 'lllOISC..tn'l:lll • •• ~ •• • • Cotill'LrTt COf!IP'U l tfll SYSTD'-5 AVA I LUU .. .. 

' A.LL. IYS TlJU WUL IMTU,.t.Cl TO U: DGCI'. • lll UlllS PCIA rtCTL 'I' OM UK f A. ND'f "'°DU I l. • 

t •SubtlCI lrr.C, ls:t•CY - r r;:i111 / "f n1tflC"1lVilT AGCN<"IC ~ HA.PR>LI~ n 1rrr.acMT t. tvr:: s r111 sc~·uu. 1.. 
U M'D'Cll'Wfll l TC~S. ACIT"()l\i\Tl C F"(l. I CY c-atA.Tl~S. "O:l:W.\t,.o;. , H.l\'O J C1MC Ajlj 'll N>:STl'IG or 
C'°'"""l lllONS . ... PlllOOUCr.R, C. L.t..55 , u wnr.RWRITCM . 4ND CLltotT. kAS OPICCT AHO ... ca :lllCY lllLLICO 
"TATf: lllDn'111 PUJ~ Ut:.tA l \. lla'J llllltf'nf!'t:l "'IM O l.O:.fO w I no111v r t tr 

lllilOlCAt. MWAG~CNT - ro111 11"-illllL TD ~'lr-D lt.I • Cll "411 CS . J.>"11 &M r "UST[fll , MIS11Hl't, T1 tll;t1 • 
.li.J•H.I S('ll[DULIHC l"! Lr~. ttANDLl:S l t;OA - lijl nc ... C N'O'l1!i CODf:fl A.til fio CPT- 4 PlllOC!.CUJlr: conr.s WITH 
STAN'DA.l\D orrt ct tKA • c:;;u. AIJTI>IUroTtC ~rTUl'f ::iTA.T r. .r tNT$ .\M l\ f'llJNT1olG o r .\"Yo ll'Ui.IJAA.MCl 
f (KilJIL' 4 1 • El.t. A !t i..'Yt:" t"M'£:MT'Y Dlr .. CIHfl 'H T O'T'UCA •f"lll'()llT5 . 

DUITAL. JIUJl,t,GP:E..llf"I' - ti :P• n..A• TO .. r::orC.\ i. lg"JtCCrT ontcHr.o roM A,[14 P°SIOCCW91[ COO ES 4)1fl. 
C'IU.JlCSS .tJ«D S UMIUP.D .\OA l!'i C.11U~C[ r (»I Jll . -.0111 S'tSn: "A.Vt II. roRJ6:io "'"JilJ ,011 ll•IN'T\ 
A00'1tOH A. l STATI: "l'fD l.OCAL l'OIJ.lllA C r QR.Pet A.r. W"f LL Ai ~ p[C1A.L ~T.\T l."ll J!H"l"S. 

t.IGA L T'! lilll ACCIWNT! WG • r ·:u1; t,>.ot OHl cc' . NU'JL C l. tClfT ri L.l: "i AMO ! I L.1.. tt+O . 
4 9r01.HTMr.lrlT SCMUH,:I Lt HG , AM:> c 91.r:tC $[ 141-;TOU riu:<.: CATC.C:OA IHD •r C.\511: nn . 
C L.U:t1T. Af'T'a-JIC-V. CASt JIUjl!IP, AJrii'D OAtr . kAS .\UTnN.TIC Dt rAuLT ro111 ~1A.M'Q.l. .. D rl.At" ~.\T [ 
OJI. .. LY CN.H•CitS 111'1 CLA..55 or CASC I Tff TlfLl' ui-.Lnu: (IF Tl l"lt SPOT llll V fACt4 
ATT'QllilfC't '" CAC-tll C"l t:CtW'f. \.~ N • S r o• r• lN'T l-.C. C.1'.....oA.11110 LCC AL r n.i:au AUlift "~0V1D C D . 

llt&a.L.• HTATC lll'U LTl • LIST • CQlll tt.C'TC- .U,llHJLllillCi 01' lllOllll't.\\. [).t.I LY rtrllCTllJlllS or AGDIC't, 
1NCLUDlNG rJilOCIUCTION lllt"~flts e r KTO .\llllt> VTD uus MfD COIV'ISS I QH(i ll't l:ALtPAH. AA:. 
ruLL ~LTl-L.15Tllllr. DATU.Jill: l't'ST I:'"' '°" CA&'I' !JI OCO !IUCCT IOtilS: or Al.L P'll:OPtlllT't "-£CTllllC 

!11. PC(lflC PAQAAl':TLQ. M.rlT A;tt"t..f:llO W(;t"Ol!Tfl "'"'-' A. ILU•Ll". l .. r"llJnl""' HO.JtC'Tttl "'°RTl'.:A.<:it 
P4l "'l.t#'T5. l. IJill( S PlOYIOr.D r~ r INTPllC r;TA.Hl)AllO "DL-C'S"fA.TP'.: r011J111 .... 

•Lu s (;tJIEJIAl Lt:DGD . ACCOUHT'S PAYA •Lt . " CC'OUWTIJ •ICCCIVAllLf. " &'UIOl,.L , 11111nM'TDlllY ~ ruor
t.1 111 1. OIOU llffl\ 't, AUL. [Sf4U: lllUL..Tl - LUT . FIM'AJllC:t • L A.JiA l. 'i.!llU. TU nllP~U1'10Pil, nru.r
tlllTCCtUTl: 'O IN(UllDl!'llCloC ICIE.5 1 MG , ru..T.a. •.J..,!;[' IUJolACiPOl1'. C:PJllll r o R lllODl:l 11 . UD ll'U CH lllOlll:lt l 

UNIV AIR. INC. ,.... 135 

U IHI UIS 1 l 0 J l l UJllllllDIT IHTt:~T lOtllA L ill lRPOltT , .ST, L.CUU M), f.)14) U! A 

U t.t .. llQi!E ) I 4 • • l' & • t t1 Q 't ""'Sf UC:K ... IJGI Mm 1' 1 5 ~ CAllD5 Alt ,_CCl:PT C'D I 

•llOCllM IUl. llUAL.S: ~ UO C:lllE.Dl 'Tl:D T A1!C ~IKH.t.!iC CAT.ALOCi - 'S !I l~t:Dl.li.TC !iMIP"l:ltTSI 

TRS-80 
I 

CASE 

ATTACHE STYL E CASES FOR CARRYIN G ANO PROT ECTING A COM· 
PLET E COMPUTER SET·UP C ONSTRUCTED OF THE HIGH EST QUALITY 
LUGGAG E MATERIAL W ITH SADDLE STITCHING WI LL ACCOMMODATE 
EQUIPMENT IN A FULLY OPERATI ONAL CON FIGURATION ALON G WITH 
MANUALS. WORK ING PAPERS ANO DISK S NEVER A NEED TO REMOVE 
EQUIPMENT FROM CASE SIMPLY REMOVE LID. CONNECT POWER AN D 
OPERATE LIO CAN BE REPLACED AN D LOCKED FOR SECURI TY AN D 
PROTECTIO N WITHOUT DISCONNECT ING CABLES. FUI L Y TESTED 

e AP101S Apple and Single Diak Drive ... ....... ....... ....... .. ............ $109 
e AP102D Apple and Double Diak Drive .. ...... ........ ........ ............ .. 119 
e AP103M Apple, 9 Inch Monllor and Double Drive ........... ........ 129 
e RS201 TRS-80, Expansion Unit and Double Drive .................. 109 
e RS202 TRS-80 Monitor and Acceuorles ... ... .. ............................. 84 
e P401 Paper Tiger Prlnter ............. .. ..... ... ..... ... ... ........ ........ ............. 99 e P402 Line Printer ll-Centronic1 730 ........ ..................... ............ .... 89 
e CC90 M1tehlng Attache C11e ..... ...... ... ... ...... .. ............................. 75 

..- 199 l:OMPUHR CflSt COMPANY 
5650 1NOIJ;.NA ~.·ouNO c T COlU\.iiSUS OHIO ~ 3~13 

t6 U 1 a&e ·~6' 
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TOWERS OF MI FOR 10 DISKS 

i'IOUE DISK FROM STP.CK 3 TO STACK I 

Fig. 2. Example ol Small-size Screenprinter Merged with Author's 
Tower~ of Hanoi 

II you wish to exit while print· 
Ing, press the B key. Th ls not on· 
ly stops print ing, but also exits 
the graphics mode. The break 
key does not reset the printer, 
hence should not be used once 
printing has started. 

Printing In the Oraphlcs Mode 

The printer recognizes certain 
ASCII characters as control 
characters. For example, 
CHA$(3) Is Interpreted as a 
signal to enter the graphics 
mode. Once there, each byte re· 
celved from lhe computer Is in· 
lerpreted by the printer as a 
graphics character. The least 
significant six bits correspond 
to a column of six dots, with the 
least slgnificanl bit represent· 
Ing the top dot. The seventh bit 
shoul,d be O !or cont iguous print· 
I rig, and the eighth, or most sig
nificant bit, is ignored by the 
printer. 

The Paper Tiger requires that 
control characters (such as the 
vert ical tab, CHR$(11), used to 
end each row of printing) be pre· 
fixed with CHR$(3). The control 
character, CHR$(2), used to exit 
the graphics mode, must be pre
fixed with a CHR$(3). The graph· 
le character, CHR$(3), must be 
prefh<ed by Itself to prevent its 
being Interpreted as a control 

character. 
Because the control charac· 

ters (CHA$(0) through CHA$(31)) 
are lreated differently by differ· 
ent printer Interfaces, and be
cause the TAS-80 has some con· 
fusing rules for control charac· 
\ers, Screenprinler avoids them. 

This Is easily done by adding 
128 to all characters before they 
are sent to the pr inter. This sets 
the eighth bit. The extra bl! In 
the eighth posit ion fools the 
TAS.SO and Its printer Interlace, 
which th ink they are send ing or· 
dinary characters (greater than 
ASCII 31) lo the printer. But lhe 
Paper Tiger Ignores the extra bit , 
the equivalent of subtract ing 
120 from the transmitted char
acter. The printer thus is able to 
receive all the control charac
ters as well as alphanumerics 
and graphics. 

Alphanumeric and 
Graphic Characters 

Anyo.ne Interested in con· 
structing a software alphabet 
can adapt the following melh· 
ods to any printer that gener· 
ates characters. 

Screenprlnter reads each al· 
phanumeric character as a five
byte number. Fig. 3(a) shows lhe 
letter A imbedded in a 5 x 7 cefl. 
The l ive columns are numbered 

10000 . SMALL.SIZE SCREENPRINTEA 
10100 FOR OK : 0 TO 2 
10550 FOR 00 = 0 TO 7: FOR Qt<. =O TO 2 'CREATE OAAPHIC STRINGS 
10620 NEXT OJ 
10670 OATA ... 63 ... ,63 .. 63,63.0 
10680 DATA .,63, 63 .. 63, ,63,63. 63,63,63 

Program Listing 2. Changes Required in Program Listing 1 to 
Obtain Small Size Screenprlnter 



(al 

(bl 

16 

~ 

6 4 

DA TA 12'1, rn.17, 1e ,1.24 

/ 
VAL.U( OF COL UMN I 

. 
• 

~I~~!.-'------~~-
1 2 } 456 

l'*PUT 

OUTPUT 

Fig. 3. Example of Software 

Character Generation 

consecutively starting from the 
left; the seven rows are labeled, 
starting from the top, with suc
cessive powers of two. 

The numerical value assocl· 
ated with any column Is the sum 
of the labels corresponding to 
each black field In that column. 
The data statement for the letter 
A consists of live bytes repre
senting the values of the live 
columns: 

DATA 124,18,17,18,124 

(ol 

. ' . 
• • • 

That's how data is entered for al
phanumerics, but is not the way 
II is senl lo the printer. Several 
problems have to be addressed 
first. 

Flrstly, for the contiguous 
printing necessary to make 
credible graphics, the Paper 
Tiger can accept only six, not 
seven rows. Also, alphanumeric 
characters on successive llnes 
would touch. Even If we degrad
ed the character set to meet 
these restr ictions, the printout 
would still be very small. 

The solution Is to transform 
the data Into large characters 
that have sufficient while space 
around them to simulate the 
TRS-80 screen. 

Fig. 3(b) shows the trans
formed letter A for the large ver
sion of Screenprlnter. The top 
six rows correspond to line one 
on the printout: the next six, to 
llne two, etc. The values are ob
tained as before, except now 
there are four values for each 
column, corresponding to the 
lour lines. 

Note that If these values were 
entered as data, 6 x 4 bytes 
would have to be read, instead of 
five bytes. Screenprlnter reads 
only the five bytes, and then, 
during lnftlalizallon, uses an al
gorithm to transform each char
acter into Its large counterpart. 

Fig. 4(a) shows an example of 

• & • CAA I !1531 

lbl 

l:.!."!1 

UftE ~ 

. . . 
• 16 • . . . 

• • • 

. . . 
• • • 

. 
8 

"' :IZ 

~·_._·......_·_._~~~ r -

• • • 
• • . I • • • • • I .. 

~-

I ~ !. 4NO 61• 25 

I~) ANoD 21• 17 
~53 ANO t 2: • 8 
P7 l DATA 63.!,49.63 
e · o ATA 0 ,60 ,15.0 

Fig. 4. Example of Software Graphics Generation 

,,..Re~der Service- see p•ge 2~2 

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC 
P.O. Bo• 77. Charleslown. MA 02129 

(6 , 7) 491-7!>05 

COMPUTERS 

161< Model Ill. . . ...... . . . .. .... .. . .. .... . .. 859.00 

Model -II 041< Sy~1em 

DISK DRIVES 
40 Tr.>cl< 5 ' • inch drov e 

7 7 Tr.>cl< 5 '" inch dr i ve 
4 01 ~1< Drive (,\b le 

Centron ics 7 30 

Cen1ron10 7 79. 2 

PRINTERS 

1499.00 

. 319.00 
549.00 

)9.00 

599.00 
199.00 

Cen1ron ics 73 7 ... . .... 849.00 

Epson MX80 . . .. .. ..... . . .. . .. ..... . ..... . . 499.00 
lntegr.>I D"'" 440G 999.00 
N£C 5510 W·H .>C IOI 2679.00 
Ol<id<ira Mlcrollne 80 ...... . .. ... ..... ... .. .... ... .. .. .. 599.00 

MISC HARDWARE 
[xp"n~1on 1111 rRS·80(0k) 

Nov.>r lon C"r modem 
16K Memory l<n 

leectex Moni<or 
rrinrer C.•b le lor .>L>ove 
IS0-2 lsol ~co r 

AC LIN£ fll HR 

STORAGE MEDIA 
Verl>,. ,.m. lJo x IQ. 51 • 

Mf'mOrex -box 10· 5 '• 

r1 .. s1 ic Sror" S" Box 

OPERATING SYSTEMS 
(WOOS by ArrARAT INC 

NLWOOS+ byAPPATlATINC. 
MMS fOllTH DISI<£ TT£-PlllM£rl 

DISKETTE TRS-80 .. 

2'9.00 
159.00 

49.00 
109.00 
49.00 
54.00 
24.00 

25.00 
22.00 

S.00 

49.00 
99.00 
79.95 

BUSINESS SOFTWARE BY SBSG 
free enh.>ncemen1s ""ct upgr,\df's 10 reg •Slf're ct owner s for 

1he co~• of mediil .>nd m"il ing 30 d"Y f•f'e 1elephone sup· 

pon User reference on reque st 
fully lnreract l ve Accoun1 ing Pack.,ge. Ge ner<1I lectger. 

Accoun1s Pay.,ble. Accounrs flece1v,1l> I._. i\nd rayroll 

llerio11 Generanng 
Compler c Pilcl<age (1equi1es 3 or 4 d1 oves ) 

lnct1v1d u<1 I Modules (require' 2 o r 3 drives) 

lnvf'nrory ll (require• 2 or 3 <1rlve•) 

M" i11 ng Lis t N.ime II. Adctress II 
(require• 2 !irive ) 

lnrf'l hgent fe rmon.il Sy,ll·m Sf BO Ill 
The ( lec tr ic Penc 1l llom M1c h.1el Shr,\yer 

file M"n"gemenr Sysrem 

FINE PAINT 

'475.00 
SllS.00 
s 99.00 

S129.00 
SI S0.00 
SI S0.00 
s 49.00 

TRS 80 •Sa Tandy GOfpo1a11on 1raaemart., Use or abo ... e o~eraftnQ sys 
tem!I rnav 1equ11(' lhe use ol ~ ad10 Shac!k TAS-DOS Radio Sh a c k 

equ1pmen1 suo1ec1 to 1t1c w ill and ·~ tum ol Radio Shack 

OROERING INFORM ... T\ON 
we accept V is.a ano Ma:s1e1Chitrge We w 1U sn10 C 0 D cen1l1ecl cnec~ 

0t rnone,.. orde1~ onl 'J' Massacnusens res1den 1s adt1 ~ oe1ceol sr1 le!. 1a ... 

To order ca tt 10 11-1ree 1-800-343-5206 
Fo1 1nl o !m a\1011 cau 617..C.9 , -7505 

Th• Comp•nv c•Jlnot be- U•bl• tor pictorla\ or "fpow•phlcat in•cc.1.uaclea. 
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Why Do Professionals Prefer 
BECAUSE 
• Unique 1-0f1wi111e • T ecnn•c:.l Wt>POt f • Ou1ck 
Oet'tvery • .E.ltabl.nea company • Reicu.e 2 
cP ~ t~mr p(IC.Ao ilWI!, U'1'3t"1 UN t.X ' 4rtC -Rs DOS l 
• O ui1-'tfy s.o!t""" afe • l n-hotl&O e• Pt'fll.SC • Fnl 
re$pConse • U:ser 011efHa hon • Compeltllve p.uc°' 
• Cu11omet service • Vem.;wm• rned ei • Ony a 
Nir arwarc (CPr~1 o111nd U N IX vers1ons1 

Business 

BECAUSE 
Unique sw ift rou11ng Cyberne11cs response system 
gives you no-nonsense 1ecl1n1cal answers I ha I save 
you l ime. Co ll ( 71 ~ ) 849- 11122 

• NCW RM/ COBOL ' 1ppllc1Uono: 
• Ord1r Entry/1nv1nlory • R..:1lv1b1n • P1y1bln • 
Oeneral lecf9u • J!"ln encl11I Model Ing • Client A.ccount
lng- 1nd more on Ille w1yt 

• NEW C8ASIC2' 1pplle1t lona; 
• REAP (RHI E1111e Acqui1l~on PTogr1ms), 

Medic al 
Real Estale 
Computer Systems Software from Cybernetics? 

RM/COBOL-The n•w 1t1ndatd lo• mfcrocompul1r COBOLll T he onty COBOL 
tor CPIM (1110 on TRSDOS & UNIX) with e1•m11e key1 (mufti-key ISAM), CRT 
HrHn h1ndl ng, ln1.,1cllve debug. ind lh• moil uoelul Le.el 2 r .. turn. Com~1-
lbl• with RSCOBOL'- but runo 1101.,. 
P:lut Oil') f1n o CBASIC2 ~d.age1 

APH 1Au lom'1 t&d Pa tient H1t:torv1 
Oll>O rne g Assoc - Pa!(rOH • PiJyi1~f!'9i R«tt"abl 
• ~ne-t•l ledQ(lf' 

NAO- ~ ame and A OdlOS!.) 
PMS tP101»r l y Man gt!m@nl S item ) 

lftqutr• for cMtaUa 
J.raaemar--..1 o t A va.n · Fa r...,.no Co·p . ·CompWtit Syi!'lerns. rnc 01911.a / Resenrcn. ~s .. 1 
Te.J°"'n.one L1001a101tils. Inc Tano,. Coro •v f'b.ahm Inc Cy tiie1 rwrh.C$ .. inc . '51ruc
h.1r.d Systems G r'OUO Inc 'SrTIAll 8-us•rte'51 Apphca11on 1 i nc 

TRS -80'. Modll 11 CPIM- The r .. 1111 Mod11 CPIM wllfl lhl moot 1 .. turn . Ou1· 
111ndlng 1Hchlng docu....,, i.llon for n-comen to CP/M. mulllple CRT emula
tion. down loodlng packagl, 1upport lo r CORVUS 10 M~ hard dl1k. M1ny 1d<ll
tlonal u1er- orlented f11lurH. 

804, New mo n Ave • Su110 208 
Hun rong1on Beach. C A e2i;..1 
(7 , 4) 8-48- 1922 

FASTER THAN A SPEEDING TYPIST ••• 
Is 11 safe to walk the keyboard or your T~S-BO at night? Do you look for Synlax Errors do.....n every dark subroutine? 

Well. look in your mailbox- It's a bill. it"s an ad. ifs CLOAD MANI Faster than keying in hardcopy. more fun than 
an accounts-receivable package. ready to run in a single load . .. 

When m ild mannered Clyde (load (star 
cassette tape duplicator at the MONTHLY 
CLO AD) dons Iii ~ cape. the evil Typo-Bugs 
cringe in terror. Th is mighty Man of Iron Oxide 
swoops down on your TRS-80 by First Class Mail 
every month with super. ready-to·load programs 
for your (and your computers ) education and 
enjoyment. 

Join in the b<":lttle against tile Finger·Cramp 
Edit Modes. and T ypo-Bu!'.js. Let CLOAD MAN 
com e to your computer's aid by gett ing a 
subscription to CLOAD MAGAZINE. 

PRICES 

I year subscription .. .. 
6 111u nlh ~ubscnption 

rngl copies. . . . - . . . . . . . . . . . . . • . . .. 
Anlhology·volume I .. . .. . . . . . . .. . . . 
An lhology·volume 2 . . . .. . . . . . 

The flne Prinl: 
Oversea> rales 'Yh higher- please re for them 
Bilek is:sues ava1Jahk: - ask for our llSL • 
'l"R s-a<l I• " lr.•clem<Uh ol 1 a ndy Corporatoon 

S42,()() 
s21 00 

S4 .50 
SJQOO 
S\5 00 

c.J1fom residents add 6l. lo single copes and onlllologies 
Programs are for level U tt:K and occa"'°""lly for disks 

"24 11 ~al va1lable. 

Mas1ercharge/ Vis.11 Wdcome Also C'1Sh f, Gokl. 

c Copynght CLOAD MAGAZINE 1980 
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MAGAZINE i nc." 32 

P.O. Box 1267 • Goleta. CA 93\ 16 
(805) 964-2761 



a TRS-80 graphic character rep

resented by CHRS(153). The 

blocks are numbered, left to 

right , starting at the top, with 
successive powers of two. 

Adding the values of the black 

blocks yields a value of 25. The 

sum of all blocks Is 63. Execut· 
ing the BASIC logical statement 
'153 AND 63' yields 25. If any 
other graphic character had 

been selected. executing a bit· 
wise AND of its ASCII value and 
63 would correspond to the sum 
of the blocks used to represent 
that character. 

Next, lmbed CHR$(153) In a 6 
>< 24 matrix, as we did for alpha
numerics. Using the same meth
od as before, the following val
ues are obtained: 

Columns 1 ·3 Columns 4.o Lone I 
63 0 I 
3 60 2 

46 15 3 
63 0 

The columns on the left cor
respond to blocks 1 plus 16 (for 

convenience, call th is combina· 
l ion block 17); those on the right , 
to block 8. The values for block 8 
are the same as those for block 
4 to Its left . Thus specifying the 
values of blocks 0, 1, 4, 5, 16, 17, 
20, 21 Is more than enough to de· 
!ermine the value of any combin
at ion of blocks. A subset of 
these blocks Is also suff ic ient, 
but requires additional calcula
tions. Given the above data , the 
va I ue correspond Ing to any 
graphic character Is determined 

by two bitwise ANDs. Using our 
previous example: 

10 

20 
30 

"' so 

60 
70 

80 
90 

153 AND 21 = 17 

153 AND •2 = 8 

"DR/VEA FOR SCREEN · 
PRINTER 
CLEAR 2000 
DEFINT I 

FOR I =0 TO 1023 
POKE 15360 + 1.32 + I - 160" 
INT(l/160) "FILL SCREEN 
NEXT / 
GOSUB 10000 "MAKE A 
PAINT 

END 

Program Lis ting 3. Exam
ple of Simple Driver Pro
gram, which together 
with Program Listing 7 
produces Fig. 5. 

,... Readet Service- see page 242 

The leftmost three columns are 

printed by looking up the value 
associated with block 17, and 

the rightmost by using the value 

associated w ith block 8. Similar· 
ly, each ASCII graphic character 
Is masked with 21 and 42 to ob

tain the proper blocks. The data 

corresponding to blocks adding 
to 17 and 8 Is read via: 

OAT A 63.3.48.63 

DATA 0.60. 15.0 

If you want a three-line, or smal l· 
size printout, then line four is 
dropped for alphanumerics and 

different data statements must 
be substituted for the graphic 
characters. 

Different alphanumerics (e.g., 

a d ifferent font) can be created 
by redef ining the 5 x 7 cell of 
Fig. 3(a) and changing the corre
sponding data statements. 

The Graphic Frame 

Variables 04$ and 05$ are the 
upper left and right corners of 
the frame; OU$ and OBS are the 

upper and bottom borders; OL$ 

Fig. 5. Example of Screenprinter Output Showing all Characters and 
TRS-80 Graphics as Obtained via Program in Lis tings 3 and 1 

printer and three for the small· 

sized version. 
When the printing Is finished , 

the border is completed . The 
routine exits from graphics 

mode before returning lo the 
calling program. 

Program list ing 3 Is a driver 
that fills the screen with all pos
sible characters in sequence, as 

Illustrated In Fig. 5. 
The three-line Screenprlnter 

was written to offer a smaller 
print with shorter print ing time. 
It differs from the original In five 
statements, because three 
lines, not four are generated for 
each line on the screen, and be
cause the graphic Input data is 

affected.• 
represents the left and right .-------------------------

sides of the frame: 08 is the 
TRS-80 line width. 

QT$ Is the control character 

for a vertical tab; OZ$ generates 
a graphic zero, or blank; and 
CFS Is a form feed. (You may 
want to subst itute a vertical tab 
to save paper.) 

Line 10560 generates the 
graphic strings, and the three 
lines starting with 10590 Imple
ment the transformation alga· 
ri thm for generat ing alphanu
meric str ings. 

After lnltlallzat!on, the routine 
Issues a form feed, and then en· 
tars graphics mode. The border 
Is started, then a line of 64 char· 
acters Is read from the video 

memory. Each character is then 
tested . If alphanumeric, a blank 

Is printed In the first column for 
that charac ter, and a table 
look-up provides the next five 
columns. 

If the character is graphic, a 
table took-up Is used for the first 
three columns, then another one 
for the next three. Line 10110 

provides an escape from print· 

Ing vla the B key. 
For each of the 16 \Ines of 

text , four lines are generated on 
the printer for the large Screen· 

COMPUTER 
EQUIPMENT 

&SOFTWARE 
BARGAINS 

EVERY MONTH 
BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre-owned and 
new) among 20,000 readers nationwide. 
FEAT RES: 
• Low c lassified ad rates · 10¢ a word 

• Hundreds of ads from individuals 

• Categorized ads so you can find them Instantly 

• Large (1 1 by 14") easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular Issues). After receiving 
your first issue lf you 're not completely satisf ied 
you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 
BO US: If yu 11 have s1rn1etlii11g In advertise (p r1'
ou:11cd or software) .~l'nd i11 a classified ad td tli !fOur 
.rubscription and tL"l' 'll run ii FR££ . 

~ Tile Nalionw1de Ma1ke1p/ace /or Computer Equipment 

~ Cf!.Tof:2';1.~;s~L7t~i::=:~~:,.-m 
M ... 1..c.td & VISA aut>to.upOons on ly. call TOll FREE l-IOC>!2M050 EL IM 
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UTILITY 

Crack the secret of the CLP and take the effort out of editing. 

Auto Edit 
Dan Rollins 
370 N. Cerritos 1115-A 
Azusa, CA 91720 

It's 1 a.m. and Ultra Pong Ver· 
sion 3.2 Is finally up and run

ning. You'd suddenly like to 
speed up execution and save 
some bytes by deleting spaces 
and REM stalements from the 
text. You could put off the proj
ect; line-by-li ne edit ing can be 
very tiresome. You'd be up till 
dawn, listing, not ing line num
bers. editing, delet ing, listing 
some more. Anyway It does 
work (yawn) as it is, alter all, so 
(yawn) . . . 

(Short flourish of trumpets) 
Wake up! ENTER (stage left) 
AUTO·EDITI 

Surely you've tried: 

FOR X ~ 10 TO \000: EDIT X :NEXT 

-Foruet it 
EDIT. + 10 -Wishlul rhinlolng 
EDIT 10-1000 - Respecrable rry 

EDIT-AUTO ; AUTOEOIT :EDIT.AUTO 
- No such animal! 

and then gone back to manual 
labor. 

I didn't giveupsoeasily. lwas 
curious about that " ." In LIST. , 
DELETE., and EDIT .. 1'11 call it 
the Current Line Pointer (CLP). 

That slippery little devU ls 
constantly changing. It points to 
the last line to be listed, edited, 
or entered Into a program. An 
ERROR during a program RUN 
wlll also reset the CLP, saving 
many a keystroke in.de-bugglng. 
Curiously, ROM assigns the val
ue 0 to " ." when used In con
texts such as GOTO.,PRINT.,or 
in mathematical expressions. 

Since the CLP changes, I 
made a few assumptions. CLP 
mus1 be saved In READ/WRITE 
memory. It Is probably some
where between the end of VID· 
EO memory and the start of pro
gram text. 

Finally, in order for the CLP to 
point to line numbers greater 
than 255, CLP must be a two
byte word. 

Thus, a short program grew 
on my screen: 

10 INPUT " LINE I TO LOCAlE" : N 
20 MSB = 1NT(N1256):LSB = N -

MSB'256 
30 FOR X = 16383 TO 17129 
40 IF PEEK!X) = LSB !F PEEK(X + 1) ., 

MSB.PRINT'FOUNO AT')(:STOP 
50 NEXTX 

I set ttle CLP to a known value by 
EDIT 20 (and EDIT.) and ran the 
program, inputting 20. Then 1 
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crossed my fingers. 
My sophisticated $1.98 monl· 

toring system (transistor radio) 
buued briefly, burped, and my 
display then announced a single 
message- FOUND AT 16620. 
Faster than you can say "Indis
criminate POKElng In low mem· 
ory wlll tum your computer Into 
smoldering slag" , I typed POKE 
16620,30 (slight hesitation) and 
ENTER. The satisfying response 
to LIST. tells the story: 

30 FOR X = 11138.1 TO 17129 

This was proof positive that 
the " . " could be used as a vari
able to indicate line numbers. I 
had the single clue I needed. The 
rest of AUTO-EDIT 1 seemed to 
just click Into place. 

Two Styles 

AUTO-EDIT comes In two 
styles: BASIC and assembly 
language. The BASIC version 
may be typed Into an existing 
program. 

Begin with an EDIT##. There
after, four keystrokes: RUN EN
TER will execute EDIT for the 
next line number. 

For readers with a sweet 
tooth, I recommend the assem
bly language version. After ini
tializing the CLP (EDIT##), a new 
command SHIFT ENTER pro
duces EDIT mode for succes
sive program lines. 

This capablllly, which Micro
soft somehow neglected In their 
Level II package, Is valuable at 

all stages of program develop
ment. Repeated use of SH IFT 
ENTER Is much like the single
step LIST of LEVEL I. During pro
gram clean-up, AUTO·EDIT is 
priceless. 

Both versions ol the program 
go through the same series of 
steps: 

1) Getting the value of CLP: 
2) Finding the number ol the 

following program line; 
3) Updating the CLP to this 

value; 
4) Executing EDIT for that 

line. 

AUTO-EDIT BASIC saves tbe 
" . " in the variable named CLP. 
Lines two to four form a loop. 
Starting at the beginning of your 
BASIC program, It leapfrogs 
from line to line, check ing the 
line number (bytes three and 
four of any line) aga inst CLP. 
The loop Is broken when CLP is 
exceeded. The " . " Is given the 
new va lue in line three. Line five 
leaves BASIC for the mysteries 
of EDIT mode. 

AUTO-EDIT 2 (assembly lan
guage) requires a few prelimi
naries. The first order of busi
ness Is the setting up of a patch 
from BASIC. ROM occasionally 
CALLs certain addresses in 
RAM, known as exits, asking for 
more Instructions. This Is to 
maintain upward compatibil ity 
with DOS and allow just such ex
tensions to BASIC as AUTO· 
EDIT. Usually, all that ls found 



VR Data, an international distributor of 
brand name hardware ~nd peripherals 
to both business and personal users, 
has been a leader in sa les and service 
since 1972. 

The Cent ron ics line of dot-matrix and 
correspondence quality printers is 
known world-wide for its high quality 
and exceptiona l re liability . 

Centron ics printers are designed for 
heavy use wh ile their reasonable price 
makes them the obvious cl)oice for 
even smal l applications. 

Centronics offers a wide range of 
printers to satisfy even the most 
demanding applications. 

Call VR Data today. 

ORDER NOW (1) 800-345-8102 • IN PENNSYLVANIA (215) 461-5300 

MODEL Ill HEADQUARTERS 
• Call for Prices and Delivery Schedule • 

MODEL II.I DISK DRIVES 
Add drives to your Mod. Ill and 
get FREE INSTALLATION. 

Complete upgrade 

including drive, $599 
power supply, 
controller, and 
mounting hardware. 
Additional drive $249. 
80 Track drives add $150 each 
complete warranty. 

16K MEMORY FOR $49 
MODEL Ill 

MODEL I DISK DRIVES 
40 TRACK $340. 
BO TRACK $499. 
90 day warranty 

EXTENDED 1 YEAR 
WARRANTY $45 
FOR MINI DISK DRIVES 

CALL FOR PRICES ON OTHER BRANDS OF HARDWARE ANO PERIPHERALS. 
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there Is a RETurn directive. 
There Is one such exit which is 
called every time ENTER Is hit. 

The f irst 12 bytes of the pro

gram replace this return with In· 
structlons to jump to 7FE9H and 
resume execution there. The 
next byte, a HALT Instruction, 
stops the CPU long enough to 
allow a hardware interrupt to 
take place. This results In hand
ing over control to BASIC, much 
the same as pressing the reset 
button. Your computer sees this 
part of the program only once, 
when you type /32733 after the 
SYSTEM prompt (• ?). 

Now, whenever you hit 
ENTER, the Z-80 microproces
sor receives the instructions 
starting at 7FE9H. Here It is told 
to see If the SHIFT key is down. 
If It's not, the RETURN lnstruc· 
lion tells It to quit wasting Its 
time and get down to the 
business at hand! However, If 
SHIFT Is being pressed, It Is 

time to then execute AUTO
EDIT. 

The CLP Is saved In the DE 
register pair. The hard part is 

locating the next higher l ine 
number, and It Is taken care of 
by FNDLIN, a subroutine locat
ed In ROM. BASIC calls FNDLIN 
to determine where to take up 
execution after a GOTO or GO· 
SUB branching directive. This 
byte saver uses a leapfrog tech· 
nique similar in prlnciple to llnes 
two and three of AUTO-EDIT 1. 

When the tine number In DE is 
found, BC returns, pointing to 
the start of that BASIC line, and 
HL holds the address of the fol
lowing one. Since the Jump to 
EDITOR requ ires the line num
ber to be In Hl, this seems ideal. 
Unfortunately, there Is a special 
case which causes an inaccuracy. 

If, while using AUTO-EDIT, 
you came across a REMark or 
other unwanted line, you might 
choose to delete II with Hack 
(H), 990elele (0), Kill (K) SHIFT 
ENTER or, from DIRECT mode, 
DELETE .. When this happens, 
the CLP will point to a non· 
existent line. No match will be 
found, so FNDLIN will return BC 
and HL, pointing a notch higher 
than expected. This wlll result In 

~S C I :l I C S :) I Q I C-.-C 1 0 1 :. 1 W I~ I C a ~ 

SOUND IDEA 
Al rll!UllD IN 10 U. S. MO ... / DIC t UUI 

THE END OF 
SILENT SCREEN 

THE 
FOREVER 

GENEIAH SOUNDS UNGING F•OM THE OLD WEH, EXl'LOSIONS , 
WNISTtfS . HllS. LAUU. AND INTO THI OUTU LIMITS O f ll'ACL 

THOE IN Dll'INDINHY 'IOGIAMMAlLE CHANNHS OF TONE 
AND/ Ol HOISi ALLOW YOUI IMAG INATION TO CIEATI ANY 
SOUND HFICT YOU CAN DllAM UP 01 EVEN IECOMI A THUi 
'All HAIMONY COMPOSll WITHOUT 5'ECIAL SOfTWAU . 

HUGS INTO ANY LIVll II KIYIOAlO 01 IX,ANSION IOX . 

DllVIS ANY AM,LIPl!I 01 1.ll,HONIS. AN E'XTElNAl 
+ j VOLT 'OWU JACK 15 l'IOV I DED $INCi SOME 
COM,UTlll MAY NOi ll EOUll'PED 10 POWU THE 
SOUND IDEA . 

100% SATIUACTION GUAIANlllO 

C'OMPllll KIT 

UMa. .... TIS1l0 

CALIJ01Hl6. Iii . 

$ 72 
$99 

Seftd Ch e c:k o, Mon•y Ord• • fo ; 
lANTl olWI YOUNGIEN ENT. 
P.O . IOX 1 '113 
CANOGA PAlK , CA . 913114 

.,... \20 

ADD 6 II. Ulll f.t.X 
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O' ' AUTO· EDIT 1 • 
' TYPE THESE LINES INTO AN EXISTING "ROG RAM. 
• INITIALIZE WITH EOIT U . REPEA TEOL Y RUN TO 

' PRODUCI': !':CIT MOOE l'OR SUCCESSIVE LINES 

1 CLP= PEEK(1662n) + PEl':K(1S621) •258 :X = 17129 

2 LN = PEl':K(X + 2) + PEEK(X + 3)•256 
3 X ~ PEEK(X) + PEEK(X + 1)•256 :IF LN < = CLP GOTO 2 
4 POKE 16620,PEEK(X + 2) :POKE 161!21 ,PEEK(X + 3l 
5 EOIT. 

Program Listing 1. AUTO·EDIT , 

AUTO-EDIT skipping a line. 
This poss ibility cou ld be 

checked using the CPU flags. 
However, I chose to general ize 
the result without using flags, 
mal<lrig the program shorter . 
The DE register pair Is in
c emented before the CALL to 
FNDLIN, so ii never points to 
CLP, but never higher than the 
next possible line number. In
stead of HL, BC is used as the 
reference in determ ining the 
new value for the CLP. 

Now BC is loaded inlo HL 
wh icli is bumped twice to point 
to the byles containing the tar
get line number. We want the 
value of these bytes, not their lo
cation, so a cal l ls made to a rou
tine which loads HL with the 
contents of the address pointed 
to by HL: LO HL,(HL): the forgot· 
ten Op Code! 

Finally, the jump to the EDI
TOR updates the " . " and pro
ducei> EDIT mode. 

Only one question remains. 
What happens when there are 
no more li nes to EDIT? Does the 
program leapfrog Its meiry way 
Into a black hole? What are 
these wisps of acrid blue smoke 
rising from my keyboard? I' ll 
sue! 

Put your mind at ease. Trust 
me; I wouldn't even melt your ice 
cream . . . let alone be res ponsi
ble for lhe Three Ml le Island of 
microcomputlng! 

After the final EDIT, SHIFT 
ENTER produces predictable, 
and not unpleasant effects. If 
the last line of Ultra Pong is 
numbered less than 2.56, AUTO
EDIT wil l point to this line unt il 
re in itial ized . Otherw is e, the 
message UL ERROR is dis
played and zap1 you"re back in 
EDIT for the first program line! 

Frankly , I'm not sure why this 
happens. Level II Is a lengthy 
program and T·BUG balks at 
breakpointing ROM. My theory 
Is that during error processing, 
CLP Is set to FFFFH and a CALL 
is made to the patch a1 41AFH. 
Anyway, no harm Is done and it 
is an interesting puzzle. If you 
can trace the exact sequence, 
I'd like to hear from you. 

Appllc11tlons 

The time Is 1:15 a.m. Spaces 
and REMarks have been re· 
moved and Ultra Pong Version 
3.3 is operatlonal at a somewhat 
laster speed. PRINT MEM re
turns a larger value. You are 
about to take the transcen· 
dental step to Super Ultra Pong 
Version 4.0! 

Ready? Step through your 
program, using AUTO·EDIT, of 
course, making note of the vari· 
ables most often used. Pay at
tention to those within loops. Al
so, jot down the values of con· 
stanls often accessed. As a sug
gestion, the first place lo start 

O' " THIS PROGRAM POKES THE MACHINE COOE 
" ANO SETS THE PATCH FOR AUTO· EDIT 2 

! OX =32745 " · 1opof t6K 
20 REAO V : IF V = - I GOTO 50 
30 PQl(E x.v :x ~ x+ 1 :C:C+ y 
<O GOTO 20 
50 IF 0<>2534 PRINT '"BAD CHECKSUM"" :STOP 
SO POKE 16815.1% :POKE 16816.233 :POKE 16817.127 
90 OA A 58. 128. 56, 31 , 208. 237. 91 . 236. 64, 19. 205, 44 
100 DATA 27 . 197. 225. 35, 35. 205. 6.3, 27. \95. 102. 46. - I 

Program Listing 2. AUTO-EDIT 2 



HARDWARE BREAKTHROUGH 
DESIGN SOLUTION INC. presents the AN-SERIES DEVELOPMENT SYSTEM 

DIGITAL SPEECH PROCESSOR 

$89.95~ 

E>.parimen1 with digitlll speech !Vntn&sis and rocogn~ion . using o BASIC o<hlor prog1om pt<>

\lidad wlfh 1hi" system. Speeet! is ftf\tftr&d. digi tized and stored in tnt'tmOl"'f Ot '" disk filea. 
Vocabulary tlles arti oon!it,uced using dlgital core rmage.s of ycur vocce. Lebeled and lnde•ed 
sounds. words oind phrai&ies ar8 lh~m a~a rJable for uso in your BASIC pro11mms. Olffen:rit 
"°""bulniv Illes can ba loaded tor diHoroo! BASIC Programs. 01c. while 1he digilal speech 
proceuor will operate on antt model I, l evel II TRS-80• svstem. We recommend " ht-val 11 
Mth d dmi a 10 ,educe volce im&Qn ku11d~na times. Ellperimeot w!Th d8U) eompf&Uion from 
BASIC, bv increasing and decm:uing sarnple ra(e.s. Develop your cwn voice recognition pro~ 
grams . Sirnute1e low pa.$8, band poe.s . 1nd hlgh p:as:s Hneirs, e1c. This '5 truly a sohware ml!n's 
dreom·come·tru e . Enter a srrin9 of numeric data and lel you r TRS-SO repeal 11 . Let vom 
TRS--80 dlcUJ 1e dB1H Wes to, 1!.mor checking. The sik'v and voul 1maglrnrnon are lhe aibsolu te 
timitl 

DIGITAL PORT INTERFACE 

Now you can BREADBOARD your mgl1ol project• witn eose. The A ... -611 DIGITAL POAT 
provides in thf:I hardware necess.aitv lo intorfaee your digirat proiec t.s wflh Iha TRS-80•. From 
MACHINE LANGUAGE or BASIC programs you """ now nccess ond control · 

8 BITS OF OUTPUT DATA FROM TAS-80 
8 BITS OF l ... PUT DATA TO THE TAS-llD 
8 DECODED POAT ADDRESS IDEVICE CONTROL! LINES 
8 BIT DATA BUS FROM Z-80 IN TRS-80 

U•ing rhe IN and OUT commands in BASIC or lh8tr mactiin l•nQu•ge countor-pan.s. B bil 
dc•na values can be molio'ed from OJ:1ornnl hardwato ptojeci1 into lho TRS-80 and vfca-~ersn . 

With the 8 decoded port outpu1s up 10 8 addldomil bvtM of Input or outpl.fl da(B ca.n be ac· 
oessed . The AN-511 ls supp ied ~th axlemal power supply &nd complele operar1on and pro-· 
fects manual. 

All connec1iom11 made to AN-SERIES product.Ii horn your bre:Jdboard 01e !\4mpl\I puihed 
ttu ough 1he front 1)4nel. Ct.1.stom con.nocrora on the P.C.8 . provide wper raUoble connec~ 
Uon ror thousands of opmiJtloni. Afl AN-SERIES product5 au1 wanftf'\U!d ror a lull 
~DAYS under OSI"• limited wanonty policy. ComploTe documonration is providod for 

c.h model in an 11on1-aetive folder, including theory of opetnt ion . nd special interest pro
lecl• ond applic•tlons. A~ unil:I are •upplied with extemel pOW9r supp~y mod"les tha1 con -

DESIGN SOLUTION INC. ..... 123 

BOX 1225. FAYETTEVILLE. AR n701 

2716-2732 EPROM PROGRAMMER 

At lastl An offnrdablo EPAOM prng1•mmor for your TAS-80•. Program oither 2716 or 2732 
EPAOMS from a BASIC program in less !hnn 300 MH:onds. Wnh DESIGN SOlUTION"S 
SOFTWARE you ore oble lo program IBUAN IN) EPAOM from TRS-80 memoiv. VERIFY 
data trensler. copy ROM 10 EPA OM . or loatl TRS-80 memory from ROM or EPA OM. THE 
AN-!ili1 11 a mu.11 for 111 smoll syslem devlllopmonl packagM. Unit comel< complete wrth •• · 
tein.al DOi.w• supplv and opt1t·sUon rrwmuitl. Tho 40-pln edge card conno-c1or is GOLD plllled 
for o.1uro long life . ZERO 1 ... SERTION FORCE SOCKETS simply plug Into 1hn lron1 panel 
oockeT of rho AN-561 if Quic~ chonges ore requ~ed. IZIF socket not included. I 

ANALOG PORT INTERFACE 

The SUPER BOX! Tho ANALOG PORT. MOOEl AN-638. is a ~MY ••'''";le A NALOG TO 
DIGITAL A ... D DIGIT Al TO A ... A LOO CO ... VERTEA. All convorsion Opet'ltions ore under 
TRS-80' program ronlfol. E•perlmenT willl MUSIC ond VOICE SYNTHESIS. From 
machine lanouage or BASIC programs you can manipula1e 1narog signats, digi1iza vollages 
end trntDWte lham -Mth 1he TAS...,. Genonue various 'IN!llVl!tforms. nolso, spooch p.erutms. 
etc . , ond output them ill an1log slgnoil The A N·6311 olso provKlM o mlnl-d.gitlll port . The 8 
bll ou,put data to (he DI A convertm i1 ace ble through tha front panel connector, along 
with e e.11.tm decoded pan [dovica conuoll llnes. AH conection.t fHB made usmg standard m 
solid 'Ni ro , Lines posh throuoh 1htl front ~net rec&rved undemea1h b.,. q>&eia1 connectors. 

soring po~tfve connac-tion. The AN ·638 comas r.omplele wft.h e:ic.ternnl Po'W'e< supptv tmd 
operation·proiecl m.anual. 

nee.I (h1ough a minH ac-k on 1h1 front panel . A 4().cor.ductor e.abla is requir&d fo, connec· 
tion wlrh your TAS-80 Ind is NOT SUPPLIED by OESIGN SOLUTIO ... . bu t ia 1vailable 
from vour local RADIO SHACK STORE. ICompon110t5 are 11278-nll 40 conductor nb
bon cobla and 2l276· 15581 edge catd conneetoro.1 

'TAS-80 Is o reogistered uodemar~ ol RADIO SHACK. 1 TANDY COMPANY. 

C.O.D. add $3.00 - Other add $1.50 S /H . 
Orders and Information : (501) 521-0281 
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looking is at your cursor-control 
routines, where dots and lines 
are manipu lated around the 
screen. 

Now, create a line early In the 
program. Use DEFINT var, var, 
var, etc. for any of these vari

ables which will remain Integers 
throughout a run . Add a list of 
new variables. equating them to 
the constants noted earlier. 
Your line might look like this: 

I 0 OE Fl NT A - C,I - L. X,Y:IO = 0: 
11 . 1:1u - - 64 ·e1e . 
:UP$" CHR$\\)1):0NS = 
CHRS( 101 :etc . .. 

Finally, review the listing, 
EDITlng the occurrence of each 
defined constant to Its variable 
equivalent. 

Presto I You have just acceler
ated execution by as much as 20 
percent! Perhaps a proof Is In 
order lor you skeptics. 

Time the delay caused by 
each of the following lines: 

>FORX = 1 T05000:Z = I + 2:NEXT 
>Y I= 1:Y2 = 2:FOAX = IT05000: 

Z=Y1 + Y2;NEXT 
> D~FINTX Z:Yt • 1:Y2 = 2:FOFIJC 

= ITOSOOO:Z =YI + Y2:NEXT 
>FOFIX = 1T05000: 

All three do the same thing, 
but I got about a three percent 
speed-up by replacing the con
stant s, and an overall savings of 
25 percent w i th integer 
variables. 

A drawback is that a line like: 

1010 IF AS = CHRS{IO) THEN 

Y = Y - 1 : RETURN 

may be easier to debug than the 
more efficient : 

1010 IFAS = DNSY =Y + ON:RETIJAN 

so I suggest saving this modifi
cation untll after debugging Is 

completed . 

Etc., Etc. 

Other uses Include the follow
ing: 

•Fix GOTOs and GOSUBs 
after using BASIC BASIC RE
NUMBERER (see 80 Microcom

pu//ng, Jan/80). 
•Change PRINT statements 

to LPRINT. 
•Alter variable names ln ap

pended subroutines to avoid 

conflicts with the main program. 

7f'DD 
41Af' 
2E66 
41i1EC 
1B2C 
7FE9 

7FDD 
7FDF 
7FE2 
7FES 
7PE8 

2EC3 
22AF41 
21E97f' 
2281141 
76 

00002 
00903 
09004 
1Hl01l5 
00006 
001!07 
01!1l08 
0eee9 
011010 
00011 
011012 
lllillll3 
00914 
09015 
1!81!16 
00017 
00018 
00019 
90020 
00021 
00022 
00023 

PATCH 
EDITOR 
CLP 
FNDLIN 
A TO EDT 

ORG 
EOU 
BOU 
EOU 
EQtJ 
EQl/ 

7FDOH 
41AFH 
2E66H 
40ECH 
l82CH 
7f'E9H 

32733 
16 815 

DECIMAL 
DECIMAL 

' ··*·······················*······························ ; ** TH IS PART WILL SET UP A "PATCH• PROM * * 
;** BASIC. 41AFH IS CALLED WHENEVER <ENTER> ** 
;** rs HIT. REPLACE THE RETURN DIRECTIVE •• 
; ** THERE, WITH A JUMP TO u 

;** AUTO-EDIT ** 
;••·······························j······················ 

LO 
LO 
LD 
LD 
HALT 

L,llCJR 
(PATCll) ,HL 
HL,ATOEDT 
( PATCH+l) , llL 

;C3 MEANS "JUMP TO" 
; WRITE IT IN MEMORY 
;ATOEOT IS LOCATION 
;TO JUMP. WRITE IT 
;RETURN TO ROH CONTROL 

00024 ;===c=c=======~== = ===========•s==~•c===~==;=======•==~==c 

00025 i''= 
00026 ;== 
00027 I== 
1!01!28 1== 

AUTO-EDIT 
INITIALIZE THE PROGRAM WITH EDIT ff 

THEREAFTER, HIT <ENTER> WITH THE <SHIFT> 
KEY PRESSED TO EDIT NEXT PROGRAM LINE, 

08929 JC•s•~••=m•s•••••=m~K•~•••~••~~•=•••••••a••~~•=======•••• 

7FE9 3A8938 
7FEC lF 

7FED Dll 

7PEE EOSBEC40 
7 FF2 13 
7FF3 C02ClB 

7FF6 
7rF7 
7Ff'8 
1FF9 
7FFA 

cs 
Bl 
23 
23 
C03Pl8 

7FFD C3662E 
001!1! 

; 011030 
00031 
eu 3 2 
"6033 
99034 
011035 

ATOEDT LO 
R~ 

0e936 1 
99037 
00038 
911039 
H040 
90"41 
0004 2 
00043 
00044 
110045 
1!0046 
00047 
00048 
90049 
00050 
00051 

RET 

LD 
INC 
CALL 

PUSH 
POP 
INC 
INC 
CALL 

JP 
END 

ll01Jllll TOTAL ERRORS 

A, ( 38911H) 

NC 

OE, (CLP) 
DE 
PNDLIN 

BC 
HL 
HL 
HL 
1B3FH 

EDITOR 

1CHECR FOR <SHIFT> 
1BY ROTATING IT'S BIT 
1INTO THE CARRY FLAG 
1NOT PRESSED? GOTO BABIC 
I E.LSE. , . . , AUTO-EDIT l 

/GET THE 
1CHECK FOR NEXT HIGHEST 
1WITH THIS ROM ROUTINE 

WHICH RETURNS BC WITH 
ADDRESS OP NEXT LINE 

iPUT AODR INTO HL 
AND BUMP IT TO 

POHIT TO 
, LINE NUMBER 
1ROUTINE TO LO HL, (HL) 
J HL HAS NUKBER 

OF LINE TO EDIT 
EXECUTE EDIT 

Program Listing 3. f!rssembled Source Code for AUTO-EDIT 2 

•Prepare program list ings 
for the line printer. Lengthy lines 
may be broken up from EDIT 
mode by plac ing the printer 
command, "line feed with car
riage return" at convenient 
spots along the line. Just type C 
ENTER over a space! 

•This I it! I e-k nown trick 
. makes possible the Pauper's 
Pencil word processor: 

10 AS(ll = " 
20 AS(2"1 =" 
30 AS(3) =" 
JOO FU A X = 1 TO J; LPA I NT A$1Xl; . NEXT 

Simply Insert text between 
the quotes. When finished, just i· 
fy margins by inserting spaces 
and line feeds as needed. Multi
ple line feeds must have a space 
between each, and block moves 
are done by changing (C) the 

subscripts to A$. 

Since AUTO-EDIT keeps us in 
EDIT mode, Pauper's Pencil 
becomes practical, and almost 
easy. 

Use T-BUG to code AUTO· 
EDIT 2 and save It with the 
punch (P) command: P 7FDD 

7FF17 ATOEDT. The straight-line 
logic of the program makes It re
localable if the bytes at 7FE3-4 
are altered to reflect the change. 
To code at the top of 4K ma· 
chines, start modifying (M) al 
4FDDH. Change only the byte al 
4FE4H from 7F to 4F. 

Disk spinners-watch out for 

that HALT Instruction. It tends 
to re-boot yolfr DOS. A jump to 
1A19H works fine instead. 

Though AUTO-EDIT Is useful 
enough to be a stand-alone pro
gram, I always load It in with 
QMERGE (a program which ap
pends BASIC subroutines with-

out wiping out the base pro· 
gram) and T-SHOAT (a short· 
hand for BASIC commands from 
Web Associates), which In· 
eludes a programmable key. I 
won't code a line without my 
BASIC extension kit in memory. 

If you must code the program 
from BASIC, Program List ing 2 
POKEs lhe decimal values of the 
machine code and sets the 
patch. 

Oh yes, MEMORY SIZE should 
be set at 32732 to avoid having 
ROM push stack patch data all 
over program code. 

Assembly language program· 
mers, now that you know where 
EDITOR is, can you use a sub
routine which will search (S) a 
255-byte buffet for a particular 
value? How about one to Insert 
(I) a byte and mo'le e'lerythlng up 
one address? Have fun.• 
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Now NRI takes you inside the 
world's m~st popular microcomputer 

totra1n you at home as the 
new breed Of omputer specialist! 

NRI teams up with Radio Shack 
to teach you how to uset 

program and service 
microcomputers ... make you 

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

programmer or a technician. With micro
computers moving into the fabric of our 
lives (over200,000 of the TRS-80'™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRl can prepare 
you with the first course of ilS kind, 
covering the complete world of the 
microcompute[ 

Learn At Home 
in Your Spare TI.me 

With NR1 training, the program
mer gains practical knowledge of hard
ware, enabling him to design slmpler, more 
effective programs. And, with advanced 
progranuning skills, the technician can 
test and debug ~terns quickly and easily. 

Only NRJ gives you both kind.5 of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoLlne wasted. You learn at 
your convenience, at your own pace. Yet 
you're alway.; backed by the NRJ staff and 

Training Includes TllS-80 compllltt, traoslslorited 
Yolt-ohm oiettr. dl&ftal frequeocy counter, 
and the NRI Dlseovery Lab with halldreds of lesl8 
and uperlmellls. 

(TR.5-80 is a u:idmladt of l~ Radio Sbrl divi.llon of '1llni)' (.Grp.) 

your instructor, answering questions, giving Send for Free Catalog ... 
you guidance, and helping you over the No Salesman Will f.aU 
tough spots. Get all the details on this exciting 

Explore the ~-80 course in NRl's free, 100-page catalog. It 
Inside and Out shows all equipment, lesson outlines, and 

NR1 training is hand.5--0n training, facts on other electronics courses such as 
with practical. experiments and demon- Complete Conununicalions with CB, TV and 
stralions as the very foundation of your Audio, Digital Electronics, and more. Send 
knowledge. You don't just program your today, no salesman will ever bother you. 
computer, you introduce and correct faults Keep up with the latest technology as you 
.. . watch how circuits interact .. . interface learn on the world's most popular romputer: 
with other sr.;tems ... gain a real insight If roupon has been used, write to NRI 
into its nature. Schools, 3939 W1SCOnsin AW!., Washington, 

You also build test instrwnents and D.C. 20016. 
theNRIDiscoveryLab,.---------- ~ ------
perfunning Ovef 60 '-m ~~~ntinulng " /JI CHM CGUl>tS separate experiments f.ducalion Center approwd utie GI !!Ill 

in the process. You lllt' 1 J • 3939 ~nsin "';"ue ~ o rJ..a 1or 

l h C":° l • Washington. D.C . • 0016 
earn <JW your 1•n ii.ii NO SAIJ!.WAN Will r..w. -
trouble-shooting • • PltaSe check for one free CU:IJog only. 
tools WOric, and gain 0 Computer Elearonie3 Including 0 DlgUal Elecll1lalcs • Electron.It 

de d Microoomplll.n Tuchnology • llasic Elearon k:s 
greater Uil rstan - 0 TV/,\udio/"1doo S)'StemS Servicing 0 Small Engiue Repair 
ing of the informa- o r..ompleie Communlc!lions Elearonle3 o Electrlc2J .1ppU:mce servicing 
tlon thPll give you with CB • FCC U=6es • Aircraft, 0 Automoli'le Mechanics 

v l · Mobile, Marl~ Kl«tronlcs Both m.icrocomputer o Al.Ito Air Oindiuonlng 
D CB Speci3llsts Cour~ O Air Condi tioning. Refrigeration. & 

and equirment CO!fle ttea11ns including Solar Tuchnolol'3 
as part o your tram-
ing for you to use '11Il< CP1tm Prim) lf,i 

and keep. I Slmt 

179-021 
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SOFTWARE COMPATIBLE 
Reads all Level II BASIC tapes 
Reads all SYSTEM tapes 
Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80. Model I, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80~ 

Sold through computer stores. 

Video output for monitor and TV 
Optional FASTLOAD at 8000 baud 
Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in
vented to plug into the TRS-80~ Most 
importantly, the Interface Adapter per
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 ~ 11 disks and disk operating systems, 
RS 232, printers, etc. 

"TRS-80 is a registered trademark ol Tar dµ Radio Shack. 

Personal Micro Computers, Inc. ~ 422 

475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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FOR TRS-80* MODEi: I DSERS ONLY 

16 Times 
Normal Speed 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de
vices, FASTLOAD uses standard format 
cassettes. Therefore, there is no need to 
re-record on other media. At 8000 baud, 
FASTLOAD is faster than disk for short 
programs. FASTLOAD reads tapes at the 
fast-forward speed of the CTR-41 cassette 
recorder. The recorder can also be used 
for CSAVE at the normal speed. 

FASTLOAD connects to the 40 pin 1/0 or 
to the Expansion box. The control program 
does not use computer memory because 
it is in a built-in PROM. Other valuable 
features are keyboard debounce program, 
automatic key repeat routine and key
beep via cassette speaker. Price is $188.00 
for FASTLOAD and $95.00 for the modi
fied CTR-41 recorder. 

v'422 

Personal Micro Computers Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 

>"'Reader Service-see page 242 
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APPLICATION 

This analysis program, 
based on Lincoln-Peterson techniques, even checks its own accuracy. 

Population Estimation 

Dennis R. Solomon 
4215 Grand Ave. 
Des Moines, IA 50312 

B afore the computer began 
replacing pretty secretaries 

in front offices, the science 
world used them to replace their 
worn out slide rules. Today the 
word computer stirs up an im
age of the machine that keeps 
the books, prints the checks and 
produces all those bills. Scien
tific studies are still suited to 
microcomputers, however, and 

have useful applications. 

Since the environment is a 
popular topic, ecology is a sci
ence that often interests every
body. The numerical tangle of 
statistics is one area where the 
micro can prove its worth as an 
instrument of analysis. 

Ecology deals with natural 
populations. Before studying a 
population in depth II Is often 
necessary to obtain information 
on its size. Most studies use one 
of several techniques to esti
mate size. The Lincoln-Peterson 
Index is one of these tech
niques. 

Let's say we want to estimate 

Population size = 
(

number of marked) x (number of animals~ 
animals released captured in second 

sample 

(number of marked animals in second sample) 

Formula 1. 

Population size = 50 x 100 = 208 groundhogs _ _ 2_4 _ 

Example 1. 
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Program Listing 

10 'POPULAT ION STATI STICS: LINCOLN-PETERSON I NDEX 

20 ' WRITTEN BY: DENN IS SOLOMON/ 2824 GRAND AV/DES MO INE 
S , IOWA 50 312/515-280- 917 4 

30 CLS :PR INTTAB(l6);"*** LINCOLN- PETERSON I NDEX **' ":PR 
I NT:PRI NT :PRINT 

40 PRI NT "THE LINCOLN-PETERSON INDEX I S USE D I N ECOLOG IC 
l\L RES EARCH " 

50 PRINT" TO ESTIMAT E TH E NUMERICAL SI ZE OF A NATURA L PO 
PULATION. ":PRINT 

60 PRilfi'"TO USE THIS METHOD OF CALC ULATING POPULATION S 
IZE A ' 

70 PRI NT" KNOWN NUMBER OF 1'1ARKED AN IMA LS ARE RELEASED IN 
TO TH E" 

80 PR INT " PO PULATION, AND AfTER I\ PE RIOD Of TI ME A NUMBE 
R Of " 

90 PRINT"MEMBERS Of' THE POPULATION ARE CAPTURED. BY CO 
MPARING " 

100 PRINT"THE NUMBER Of MARKED VS UNMl\R KED l\NIMALS, THE 
SIZE Of" 

110 PRI NT "THE POPULATION CAN BE ESTIMATED." : PR ik"I' 
120 PRI NT" PRESS ANY KEY TO CONTINUE ... • 
130 IN$=I NKEY$:I F IN$=" "THEN130 ELSECLS 
140 PRI NT"ENTER THE NUKB ER Of MARK ED AN I Ml\LS I NTRODUC ED 

INTO" 
150 PR INT"TH E POPULATION: ";: INPUTNM: PRINT 
160 PR INT " ENTER THE TOTAL NUMBER OF ANIMALS IN SAMPLE : 

" ; :I NPUTT :PRINT 
170 PRINT" ENTER THE NUMBER or MAR KED l\NIMALS IN Sf.MPLE: 

";: I NPUTP : PRINT 
180 UP=ABS (T-P) 
190 N= (NM *T)/P 
200 CP=P/ T:CQ= (T-P)/T 
210 Cl =CP+ ( 1. 96 * ( SQR ( ( CP *CQ) /T))) : Cl=ABS (NM/Cl) 
220 C2=CP- ( 1. 96 • ( SQR ( { CP*CQ) / T)) ) : C2 =1\BS (NM/ C2) 
2311 CLS:PRINT"L INCOLN-PETERSON IND EX; "; N:P RI NT 
240 PRINT "LOWER CONF I DENCE LI MIT: " ;Cl:PR INT 
250 PRINT "UPPER CONF I DENCE LI MIT: " ;C2:PRI NT : PRI NT : P 

RINT : PRINT 
260 PRINT" THIS MEANS THAT THE POPULATION IS ES TIMATED 

AT • ;N;•~• 

270 PRI NT "THERE IS A 95\ CHANCE THAT THE ACTU AL SI ZE Of 
TH E• ; 

290 PRINT" PO PULl\TION":PRINT"WILL BE GREATER TH AN " ; Cl ;" 
AND " ; 

290 PRINT"LESS TAAN";C2; " ." 



Upper limit 

Lower limt l 

where p 

and q 

(number al marked animals) 

p - 1.96 • SQR((p • q)lsize al second sample) 

(number of marked animals) 

p + 1.96 • SQR((p' q)/size of second sample) 

number marked an imals In second sample 

si.ze ot second sample 

number unmarked animals in second sample 

size of second sample 

Formula 2. 

Vari•ble Progrem Use 

of unmarked animals found in know how accurate our sample 
the second sample; with this in
formation, we can calculate the 
number of groundhogs in the 
fields using Formula 1. 

If we originally captured 50 
groundhogs, marked them with 
dye and turned them loose, and 
later captured 100 groundhogs 
and found 24 of them marked we 
would have the equation in Ex
ample 1. 

We now know we are dealing 
with a population of about 208 

groundhogs. Before we move on 
to more studies, we'll need to 

is. 

Estimating Accuracy 

Accuracy is determined by 
calculating the confidence lim
its. This is a range of numbers in 
which we can be 95 percent sure 
that the actual size of the popu· 
lation occurs. 

This is calculated with For
mula 2. This provides us with an 
upper limit of 320 groundhogs 
and a lower limit of 54. 

the number of groundhogs 
chewing up crops in the lower 
forty. First we capture some of 
the crftt&rs and mark them with 
dye. They are then returned to 
the area under study and re
leased. Several days are allowed 
for the marked animals to ran· 
domly distribute themselves In 
their environment before a sec· 
ond group is captured. We are 
concerned with the number of 
marked animals and the number 

NM Number of animals captured, mar1<ed. then released. 

The Program Listing shows 
these statistics In a BASIC pro
gram written on a Level II 
TRS-80. It will run under most 
BASICs by deleting the CLS 
command In line 30 and deleting 
line 130. 

(First sample size) 
T Size of second sample 
P Number of m11r1<ed animals In second sample 
N Lincoln-Peterson Index (estimate of populallon size) 
CP Decimal fraclfon ol marked animals In second sample 

(p) 

CO Decimal fract ion ol unmarked animals In 2nd sample 
(Q) 

C1 Lower confidence limit 
C2 Upper confidence limit 

Table 1. Variables 

Lines 190 through 220 contain 
the formulas usable on any sys
tem. The population size Is cal
culated In 190. Next, the decimal 
fractions p and q are calculated 
In line 200. Flnally, the upper 
and lower llmlts of the estimate 
are calculated In lines 210 and 
220 .• 

PRINTERS & CRT'S From Orange ffiicro v296 

Word Processing Print Quality 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI 912C} 
TVI 920C 
TVI 950 

PRINTERS 

Please Call Toll i=ree 
Prices are too low to 
advertise 

ANACOM 150 t50CPS, wide carriage, 9 x 9 dot. ..... .. . ... . . (Llst$1350l $ Call 
ANA DEX 9500 wide carriage. graphics . .. . .... . . . . . . . ...... (list S 1650) $ 1450 
VISTA V300 (C. !TOH) Typewriter quality, daisy wheel . .... . . (List $1895) $ 1795 
BASE 2 850 graphics pr inter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Lisi $799) 7 49 
OKI DATA MICRO LINE 80 ................ . . ... . .... . ..... (List) $800} 599 

CENTRONICS 737·1 ... . ... . .. .. . ... . . . . (List $995) $780 NEC 5530·5 le lier qual ity. RO. parallel. lraclors . . .... ..... .. (Lisi $2970) $2599 
CENTRONICS 737·3 . .......... .... ..... . ..... (Lisi $1045) $830 

EPSONMX80 ... 

EPSON MX80 

Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line• 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling• Mulli·pass printing• Ad
justable tractors 

MALIBU Dot graphics. t32 Col, Leifer quality . .. . . . . .. ... ... . .... . . ... . $Call 
PAPER TIGER IDS 445 & 460 w11h graphics & 2K bu tler ..... . .. . ...... $ Call 
QUME 5/45 Typewriter quality . .. . . . . ... . ..... ... . .. .... . .. . (List $2905) 2559 

INTERFACE EQUIPMENT 
APPLE II - BASE 2 parallel graphics Interface board. . . . . . . . . . . . . . . . . . . . 160 
SSM AIO BOARD SerlaUParallel intertace board .. . . ....... .. . . . (List $225) 175 
TRS-80 CABLES expansion Interface or direct .. .. .... .. . • . . ... . . . .... $Call 

TOLL FREE (800) 854·8275 ~ 
CA, AL, HI (714)630·3322 CallforFREECATALOG llJl 

Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX· 
PRESS. Personal checks require 2 
weeks lo clear. Add 3% for ship
ping and handling. Callfomla resl· 
denls add 6%. Manufacturer's 
warranty Included. Prices subject lo 
revision. 

Orongefj 
micro I Inc. >· 

3148 E. La Palma, Suite E 
Anaheim, CA 92806 



APPLICATION 

Look before you leap into the abyss of real estate. 
This program shows you how to evaluate potential investments. 

Landlord 

James A. Tuohy 
5916 Bluebonnet Rd. 
Charlotte, NC 28212 

H ow do you get on the profit 
side of inflation? This is a 

survival question. There are sev
eral paths that lead to the oasis 
of profits in !he desert of higher 
prices and lower purchasing 
power. I find owning income pro
ducing properties the bes! meth· 
od for me. 

1Real estate is one investment 
that you have some control over. 
It is tangible, you can drive out 
and see it, and one of its big ad
vantages is that Uncle Sam lets 
you keep some or all of your 
profits through expense and de· 
preciation deductions. 

I turned to my trusty comput· 
er to help me analyze various 
properties available for sale. 

With this program, I can sit 
down with a list of available 

properties and go through them 
quickly, to weed out the ones 
that are definitely losers, and 
work with the ones that look like 
possible purchases. This pro
gram lets you change the vari
ables to come up with the best 
profit offer. My approach to ne
gotiating is "Owners price, my 
terms-my price , owners 
terms". 

The Income Property Evalua
tor program is my screening pro
gram, setting up the boundaries 
of my offers. I always work up 
several possibilities then start 
by making an offer for the one 
that promises to be most prof
itable and inexpensive, then 
counter-offer with the next best, 
etc., until I buy or we reach a 
point of return that is lower than 
I require. If the owner insists on 
an offer that is not profitable for 
me, I look elsewhere. 

You will have to modify this 
program for your city. Line 260 
sets the property taxes; you will 
have to discover the tax valua
tion of the property, or use the 
formula shown, changing the 
variables. I based the value on 
the proposed purchase price be
cause some cities re-evaluate 
property when it is sold. This 
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l REM INCOME PROPERTY EVALUATOR 
2 REM BY JAMES A. TUOHY 
10 CLS 
20 DATA PURCHASE PRICE $,DOWN PAYMENT %,ADDITIONAL 

CLOSING COSTS $,MONTHLY RENTAL INCOME $ 
30 DATA VALUE or LAND (%OP PURCHASE PRICEJ,TAX BRACKET 

(%OP GROSS INCOME PAID IN TAXES), PROPERTY INPL 
ATION RATE % 

40 DATA YEARS or lST MORTGAGE, INTEREST RATE ON lST :ORT 
GAGE % 

50 BS ="INCOME PROPERTY EVALUATOR I" 
60 PRINT@20, BS 
70 rOR I=l TO 9 : READ A$ 
80 PRINT I;A$;" ";:INPUT A(I) 
90 NEXT I 
100 GOTOl7B 
110 RESTORE 
120 !'OR I=l TO Q 
130 READ AS 
140 NEXT! 
150 PRINTAS 
160 INPUT A(Q) 
179 RESTORE 
180 CLS:PRINT@20,B$ 
190 FOR I=lT09 
200 READ AS 
210 PRINTI,AS,A(I) 
220 NEXT! 
230 INPUT"IF ALL ENTRIES ARE CORRECT ENTER il0 , IF NOT 

ENTER THE I TO BE CORRECTED";Q:CLS 
240 IFQ >=l0 GOT0260 
250 IFQ >0 GOTO 110 
260 PT=((A(l)*.80)/100)*1.65 
270 IC=(A(l) / 1000)*8.25 
280 L=A(l)-(A(l)*(A(2)/l00)) 
290 S=l+A (9)/1200 
300 M=L*(((A(9) / 120~)*S{(A(8)*12))/((Sl(A(8)*12))-l)) 
310 ME =A(4)•.1S: TE=((A(2) / l00)*A( l ))+A (3) 
320 PRINT"PURCAASE PRICE$ ";A(l); • TOTAL DOWN PYT $"; 

TE;"WHICH IS ";(TE/A(l))*l00; " %" 
330 PRINT: PRINT" ITEM•," ANNUAL AMOUNT" 
340 PRINT"MORTAGE PYT " ,M*l2 
350 PRINT"PROPERTY TAX",PT 
360 PRINT"INSUR/\NCE",IC 
370 PRINT"MGT FEE/MAI NT . " ,ME*l2 
380 PRINT 
390 PRlls""r"RENTAL INCOME" ,A(4) *12 
400 X=(M*l2)+PT+IC+(ME*l2 ) 
410 PRINT:PRINT"C ASH F L 0 W",(A(4)*12)-X 

Program continues 



FROM PRCGRAMMA 
HI-RESOLUTION GRAPHICS! FOR THE TRS-80® 

LOWER CASE 
The 80-GRAFIX board includes 
two sets of lower case characters 

at no additional cost. 

DEMONSTRATION PROGRAMS 
The BO-GRAF/X board is supplied 

with a Character Generator software 
and several demonstrat ion programs. 

REAL-TIME GRAPHIC GAMES 
With the 80-GRAFIX board you can 
write exciting real -time games using 

BASIC. 

ELECTRONIC DESIGN 
The 80-GRAFIX board has unl imited 

appl ication in Electronic design 
and Education. 

FINALLY, AT LAST . .. 
HI - RESOLUTION GRAPHICS is avai lable for your 
TRS·BO computer system. The 80-GRAFIX board from 
PAOGRAMMA Internat io nal, Inc. gives your TRS-80 h igh 
resolution capability that is greate r than the Commodore 
CBM/PET or even the revered APPLE 11. 

80-GRAFIX gives the TRS·BO an effective screen of 
384X192 pixels, versus the normal 127X192 for the 
TRS-80. BOX50 for the C8M/PET. or the 280X192 of an 
APPLE II. As an added featur e. 80 -G RAFIX offers you 
lo wer case characters at no addit ional cost. Of course, you 
ca n also c reate your own set of up to 64 original c haracters 
using the suppl ied Character Generator sohware. 

The BO-GRAF IX board is simple to install (note that th is 
voids your Radio Shack warranty), and programming is 
done through BASIC. 80-GRAF IX opens up a whole new 
realm of software development and exci tement never 
dreamed of for the TRS-80! 

- . -
.. -

EASY INSTALLATION 
The 80-G RAF IX board is simple to 

ins tall and fits inside the TRS-80 case. 

80-GRAFIX HI -RESOLUTION 
Finally , the only means to protect 

your compu ter in1Jestment is to order 
an 80-GRAFIX board TOOAY! 

INVERSE VIDEO 
The SO-GRA F IX board allows you to 

do inverse video to high-light your 
screen displays. 

CHARACTER GENERATOR 
The supplied character generator 

so ftware allows you to c reate your 
own character set of up to 

64 original characters. 
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GRAPHICS GALORE 
The BO-GRAFIX board a nd 

the supplied Character Generator 
allow you to become an artist . 

EXCITEMENT & FUN 
Open up a new realm of software 

development w ith the 80-GRAFIX 
board . 

Available exclusively through PROGRAMMA at the cost of $149.95 
Please check with us for availability prior to ordering 

PROGRAMMA 
INTERNATIONAL, INC. 
3400 Wilshire Blvd. 
Los Angeles, CA 90010 
(213) 384-0579 • 384-1116 • 384-1117 VISA and MASTERCHARGE accepted 

TRS-80 is a registered trademark of the Tandy Corp. .,..21 



nie 
A completely refurbished 
IBM Selectric Terminal with 
built-in ASCII Interface. 

*FOR YOUR TRS·80 WITH OR WITHOUT 
EXPANSION INTERFACE. AVAILABLE WITH 
CENTRONICS TYPE PARALLEL PORT. 

Feafiu'es: 
• 300 Baud Serial 
• 14.9 characters per second 

printout 
•Reliable heavy duty Selec tric 

mec hanism 
• RS-232C Interface 
•Documenta tion included 
• 60 day warranty-parts and 

labor 
•High quality Selectric print

ing Off-line use as typ write r 
•Optional tractor feed 

available 
• 15 inch carriage width 

Also works with Exa
tron ·s Stringy floppy . 
for fast loading of pro
grams. (Has RS232 
built in s tringy) 

HOWTOORDER 
DATA-TRANS1000 
1. We accept Visa, Master 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2. All orders are shipped 
F.O.B. Sanjose, CA 
3. Deliveries are immediate 

New Software for the New TRS-80 Color Computer 

TRS-80* COLOR TRS-80* 

SPACE INVADERS - The flll~"'ature popular arcade game with super rast HIGH 
RESOLUTION (Z56 • 192) graphics and sound. Can you beat tile ln...aders? 

t6K. c.asset11e $19.96 

GAME OF LIFE - Fastest game of lJfE ever In exciting. HIGH RESOLtrl'ION gniphlcs. 
Set up any starting colony and see If It wtll suNM! or dfe .. 

t6K. cassette $19.95 

ETCH-A-SKETCH - Your .)oystlcks and computer make an etch-a-sketch pad. 
4K. cassette $9.95 

ARTILLERY DUEL - Fight computer or rrtend to destroy his artUlery. 
4K. cassette $9.95 

16K RAM - Expand your 4K system to 16K. No hardware modifications or special tools 
required. Full Instructions Included, easy to Install. 

$75.00 
EDITOR/ASSEMBLER - Wnte your own 6809 assembly language programs. Gener
a!25 system tapes and allows storage or source tiles on cassette. 

16K. cassette $29.gs 

BUGOUT - Full Fearure MONITOR with EDIT. FILI. Register EXAMINE/MODIFY. 
HEX/ ASCII dumps. breakpOlnts and TRACE. a powerl\l1 debugging tool. 

16K. cassett2 $19.95 

DISASSEMBLER - The best disassembler for the 6809 available - AN'iWHERE. 
Unlock the secrets of COLOR BASIC. A MUST for the senous programmer. 

16K. cas.wtt2 $14.95 

BUGOUT PLUS - BUGOUT a DISASSEMBU':R mixed together. 

16K. c- $29.95 
COMING SOON - MAGIC BOX - load MOD I a II tapes Into the color computer. 16K 
ex:panslon - put 32K RAM lnsldethe<:0mputer. or put 16K RAM on the ROM PAK port. 
GAMES - fast action HIGH R.ESOUTTION games Uke ASTEROID and SPACE WAil ROM 
l!TIUTIES ~ put utll tles Uke EDITOR/ ASSEMBLER and BUGOUT In ROM on tile ROM 
PAK port. 

WRITE FOR COMPLETE 
CATALOG OF 

GAMES & UTILITIES 

'TRS-80 IS A TM OF TANDY CORP. 
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SPECTRAL "' 132 

ASSOCIATES 
141 Harvard Ave. 
Tacoma. Washlngton 198466 
(206) 475-8483 

Desk and table top models also available. 

For orders and infurmation 

DATA-TRANS 
2154 O'Toole St. 
UnitE 

v274 

Sanjose, CA 95131 
Phone: (408) 263-9246 

''HISPED'' 
TAPE OPERATION 

2KBaudPLUS 
for the TRS-80rn 

•Save, verify and load programs up to 
4 times faster than normal 

• Save, verify and load array data up to 
JO limes faster than PRl T # 

•User va riable hardcopy forma11ing (3 
output routines work with most 
prin1 crs) 

• " HISPED" is a machine language 
program (nol a hardware add-on) 

• 2 copies plus a free basic rest program 
supplied on high quality cassette-for 
level 2, 16K, 32K or 48K. 

Wrile for fu/J specificalions or send 
524, 95 (ck or mo) + $1.00 P / H (Calif. 
residents add 6% sales lax) 

14 Hour Onfering Line (415) 366-5340 

VISA ' PALOMAR • . "' " 
-•SOFTWARE . 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 

.,. 228 

'"TRS·80 is a registered trademar~ of TANDY CORP." 

._,,,Reader Service-see page 242 



420 IF X>(A(4l*l2)PRI NT" - - - - - NEGATIVE CASH fLOW -
- - -· 

439 PRINT: INPUT "PRESS /ENTER/ TO CONTI NUE" ;Q : CLS 
44 0 L=A( l)-(A (l)*(A(2) / l00 ) ) 
450 N=L* (A(9) / 100 ) 
460 DI=N 
470 EB=(M *l2l -DI 
480 IB•ll (l)>A (7) 
490 TD=DI+PT+ IC+( ME *l2) 
500 ND= (l\( 4)*12)-TD 
510 TB=ND*( l\ (6)/100 ) 
520 PRINT"TOTAL PURCHASE PR ICE $" ;A(l ) 
530 PRINT"TOTl\L DOWN PYT (INCL FEES) $" ; TE 
54 0 PRINT"DOWN PYT I S " ;(TE/A(l))*l00; " \ OF PURCHASE P 

RIC E" 
55 0 PRINT 
560 PRINT"TOTAL EQUITY~ S"; TE 
570 PRINT 
580 PRINT " ITEM" , "DOLLAR AMT", "PERCENTAGE" 
59 0 PRINT"CASH FLOW ", (A (4))*12 -X ,(((A(4)*12)-X)/TE) *l00 
60 0 PRINT"EQUITY BUILD UP" , EB, (EB/TE)*l00 
61 0 PRINT"INFLATION" ;A (7) ;"\ ",A (l)*(A(7) / 100),((A(l)*(A 

(7)/l00) )/TE) *l00 
620 PR INT"TAX BEN IF IT",TB, (TB/TE )*100 
630 DA=((A (4)*12) -X )+EB+( A(l)*( A(7) / 100) ) +TB 
640 PR=(DA/ TE)* 100 
650 PRINT 
66 0 PRINT"TOTALS ", DA, PR 
670 PRINT 
680 INPUT"PRESS /ENTER/ TO MODIFY i::NTRIES";Q:CLS:GOTO 

170 

Program Listing 1 

SAMPLE PROGRAM 

INCOME PROPERTY EVALUATOR I 

1. PURCHASE PRICE$ 12000 

2. DOWN PAYMENT 'lo 15 
3. ADDITIONAL CLOSING COSTS$ 400 
4. MONTHLY RENTAL INCOME $ 240 

5. LAND VALUE( % OF PURCHASE PRICE) 10 

6. TAX BRACKET % 23 

7. PROPERTY INFLATION RATE % 4 

8. YEARS OF 1ST MORTGAGE 30 
9. INTEREST RATE ON 1ST MORTGAGE % 12 

IF ALL ENTRIES ARE CORRECT ENTER #10, IF NOT ENTER THE # TO BE GOA· 
RECTED? __ 

PURCHASE PRICE$ 12000 TOTAL DOWN PVT $ 2200 WHICH IS 18.3333 % 

ITEM 

MORTGAGE PVT 
PROPERTY TAX 
INSURANCE 
MGT FEE/MAINT. 
RENTAL INCOME 
CASH FLOW 

PRESS /ENTER/ TO CONTINUE? __ 

TOTAL PURCHASE PRICE $ 12000 
TOTAL DOWN PVT (INCL FEES)$ 2200 

ANNUAL AMOUNT 

1259.02 
158.4 
99 

432 

2880 
931 .577 

DOWN PVT IS 18.3333 % OF PURCHASE PRICE 

TOT AL EQUITY = $ 2200 

ITEM 

CASH FLOW 
EQUITY BUILD UP 
INFLATION 4 % 
TAX BENEFIT 

TOTALS 

DOLLAR AMT 

931 .577 
35.0233 

480 
222.318 

1668.92 

PERCENTAGE 

42.3444 
1.59197 

21 .8182 
10.1054 

75.8599 

PRESS /ENTER/ TO MODIFY ENTRIES? __ 

program takes a very conserva
tive approach to evaluation. 

Line 270 sets the insurance 
cost. The formula shown is for 

the type and amount of insur-

.,, Resdet Senlice-see page 242 

ance I carry on my properties. 
The insurance industry uses 
many complex formulas to 
come up with an insurance rate. 
The best way to find your annual 

cost is to visit your insurance 
agent, explain that you are con
sidering several properties and 
ask for a rate on the type of 
property you desire. Once you 
have the dollar amount per year, 
you can figure the variable to 
use in the evaluations. The vari
able equals yearly rate divided 
by purchase price times one 
thousand. 

All you need do now is decide 
if you are going to collect the 
rents or let a property manage
ment company collect them for 
you (this expense is tax deduct
able). If you are going to let a 
company collect the rents, call 
several for commission 
charges. Locally, the commis
sions are ten percent of the rent 
collected. I also set aside five 
percent of collected rent for re
pairs. Line 31 O sets the manage· 
ment expense at 15 percent of 
collected rents. 

There are only two more 
pieces of information that you 
need, the closing costs that you 
will have to pay (ask a realtor) 
and your tax bracket . You are 

now ready to start evaluating 
property. 

The property shown in the 
sample program is one that I re· 
cently purchased. As you see, I 
get a 75 percent return on my in
vestment the first year. One of 
my requirements is a minimum 
of 60 percent return. The owner 
wanted $12,000 with 50 percent 
down, and he would carry a note 
for 10 years at 14 percent. This 
would make my investment 
$6400 with only a 33 percent re
turn. I offered $8000 with 20 per
cent down, leaving the terms the 
same, giving me a 100 percent 
return. The owner was set on his 
price of $12,000, so after many 
offers we settled on the terms 
shown in the sample program. If 
the owner won't change the 
price, start working on the 
terms. 

If you are new to real estate 
investing, one rule to remember 
is that nothing is final until 
signed, and once signed it is 
final. 

This program works equally 
well for buyers or sellers.• 

t. BUSINESS PROGRAM PACKAGE 
13 Bu siness program s (e.g. , ca pital budge ting , ca sh· 
managemen t. rat io analys is. debt management). These pro· 
grams will be very useful 10 the business manager. (rrtce S200) 

2. PROCUREMENT PROGRAM 
Ascerta ins purchase amount w hen fu ture pr ice o f commod i ty 
is varying. A must for a ll managers who have pu rchasing 
respons ibilit ies. This program takes into considerat io n inven· 
tory levels. inven1ory capacity. and f1nanc1al carrying cos t in 

determin ing 1he optimal amount o f an item 10 purchase when 
future prices are vary ing . (Price $1501 

3. PROFORMA CASH-BUDGET 
PROGRAM 

Allows lhe user to proiect the cash-balances for up to twelve 
periods 1n the fut ure. Amoun t of loan. i f needed. is computed as 
well as comput ing funds available for short- term investment. 
(Price S 125) 

4. LEASE-PURCHASE PROGRAM 
Eval uates the lease vs. purchase decision incorporat ing al l l he 
latest tax laws includ ing the investment tax credit and ac· 
cetera ted depreciation. Th is program gives the user all the in· 
formation necessary to make this decision . (Price S50) 

5. COLLEGE ENROLLMENT 
PROJECTION PROGRAM 

Forecasts the enrollment for co lleges using several difteren t 
stat ist ical techniques. User can specify the number of periods 
for wh ich a forecast is desired. (Price S 100) 

Extensive Document ation With Each Program 
All programs on disk and require at least 32K of memory. 

Write or ca ll tor a brochure wh ich describes the prod uc l 
greater detai l. 

.,..a1 
5200 Br ir1c1 n y D11ve. • 1006 $ 1 Pete-rSlJut g. Florid& 33715 

813-864 -434 l 
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REVIEW 

For those who have more time than money. 

Electronic Systems 
Serial I/ 0 Board 

The author's system. The TV is driven by an RF modulator enclosed 
in the case that contains the Electronic Systems TRS-80 110 board 
and power supply. This case is located ;ust behind the keyboard on 

top of the A 103 modem. 
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TRS-80 Serial 110 Board 
Electronic Systems 
San Jose, CA 
$79.95 assembled 
$59.95 kit 

by Jim Cambron 
P.O. Box 10005 
Kansas City, MO 64111 

The spring of '79, electronic 
message system fever 

struck Kansas City. It started 
with the Computer Network of 

Kansas City's Electronic Mes· 
sage System, which, unfortu· 
nately, disappeared after a 
promising showing. The fever 

was later renewed with the ap· 
pearance of Bill Abney's FOR

UM-80 system. It was soon dis
covered that there were quite a 
few electronic message sys

tems up and running around the 
country-most notably the han
diwork of The Peripheral People 
(ABBS on Apple) and Ward Chris

tensen/Randy Seuss (CBBS on 
S-100 mainframes). 

And here I was with a level II 
16K TRS-80, and not much bread 
to spend on telecommunica
tions. 

As 1=1n alternative to an expan
sion interface and an RS-232 

board (which is in the neighbor· 

hood of $350), I purchased the 
TRS-80 Serial 110 board without 
parts from Electronic Systems. I 
scrounged in my junk box for 
parts and ended up spending 

around $65, including the power 
supply and case. 

You can buy a complete kit 
(without power supply or case) 

or the assembled unit (no power 

supply or case). The bare board 
costs $19.95. Cables and con
nectors to the TRS-80 expansion 
bus and the modem of your 

choice are also extra. Even with 
the extras the cost is only about 
$150, and the darn thing works! 

Before you go running out to 
buy this serial interface, you 
should realize there are some 

sacrifices you will be making for 
the sake of saving some money. 
The TRS-80 Serial 110 will not 
work with any Radio Shack ter

minal software. The TRS-80 1/0 
board uses port 37H for input 
and address 37F8H for output . 

By the time you read this, by 
the way, Electronic Systems will 
be offering an updated vers ion 

of the TRS-80 Serial 1/0 board in
cluding at no ext a cost a crystal 

controlled oscillator circuit. 
This modification will improve 
the reliability of the unit. 



Games from BIG FIVE will 
turn your computer into a 
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SUPER 
NOVA© 

GALAXY 
INVASION© 

ATTACK 
FORCE© 

COSMIC 
FIGHTER© 

METEOR 
MISSION II© 

TRS-80 
HOME ARCADE 
If you and your TRS-80 have longed for a fast-paced arcade-type game that is 

truly a challenge, then SUPER NOVA is what you've been waiting for. In this 
two player machine-language game, large asteroids float ominously around the 
screen. Suddenly your ship appears and you must destroy the asteroids before 
they destroy you! (But watch out because big asteroids break apart into little 
ones .) The controls that your ship will respond to are thrust, rotate, hyperspace, 
and fire. All right! You've done it! You've cleared away all the asteroids! But what 
is that saucer with the laser doing? Quick! You must destroy him fast because that 
guy's accurate! 

The sound of the klaxon is calling you t Cruel and crafty invaders have been 
spotted in battle formation warping toward Eart.h at an incredible speed. Suddenly. 
your ship materializes just below the huge flock of invaders. Quickly and skillfully 
you shift right and left as .you carefully fire your lasers at them. But watch out! A 
few are breaking out of the convoy and flying straight at you! As the whine of their 
engines gets louder, you place your finger on the fire button knowing all too well 
that this shot must connect-or your mission will be permanently over! With 
sound effects! 

Your TRS-80 screen has been transformed into a maze-like playfield for this 
game. As your ship appears on the bottom of the screen. eight alien ramships 
appear on the top. All of them are traveling at flank speed directly at you! Quickly 
and boldly you move toward them and fire missiles to destroy them. But the more 
aliens you destroy, the faster the remaining ones become. If you get too good you 
must endure the wrath of the keeper of the maze field: the menacing "Flagship". 
You must destroy him last because, as you will find out, that guy's accurate! With 
sound effects! 

With thousands of stars whizzing by you, your SPACE DESTROYER ship 
comes out of hyperspace directly under a convoy of aliens. Almost effortlessly, 
you skillfully destroy every last one. But before you can congratulate yourself, 
another set appears. These seem to be slightly more intelligent than the first set. 
Quickly you eliminate all of them, too. But your fuel supply is rapidly diminishing. 
You must still destroy two more sets before you can dock with your space station . 
All right! The space station is now on your scanners! Oh no! Intruders have 
overtaken the station! You must skillfully fire your neutron lasers to eliminate the 
intruders from the station before your engines run out of fuel and explode! With 
sound! 

The second Big Bang has occurred and the galaxy is full of stray asteroids 
and meteors. As you look through your space port you see a belt of asteroids 
drifting across the screen blocking your path to the safety of the space station 
above. But be careful because meteor showers, exploding suns and invading 
aliens may strike your ship and send it hurtling back to ground level . How many 
times can you and your opponent maneuver through those obstacles before time 
runs out? With sound effects! 

BIG FIVE SOFTWARE 
P.O. Box 9078-185, Van Nuys, California 91409 

Prices per game: Level 2, 16K Mod 1/ Mod 3- St5.95 
Level 2, 16K Mod 1/Disk-S17.95 

10% discount for 2 games, 15% for 3 or more. 
Please add S 1.50 postage/handling, Calif. residents add 6% tax. 
All games are written in machine language and supplied on cassette. 
Disk versions save high scores to your TRSOOS or NEWDOS diskette. 

Cassette versions require 16K memory, disk versions require 32K. 
We accept checks, money orders, and MC/Visa orders. 
All gameS © 1980 by Bill Hogue & Jett Konyu. 
TRS-80 & TRSDOS are tr!idemarks of Tandy Corp. 
NEWOOS is a trademark of Apparat, Inc. 
Dealer inquiries invited. 

Gi.e Cold Numbol. Exp~sion Doti illd SiQriature tor M11111 Chqe and VISA ordo ri. 

Circle R/S number 357 or write U$ for info 011 new JOYSTICK versions. 

>' Read~r SetVice-see page 242 
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Assembly 

Assembly of the circuit board 
is straightforward. Although the 

instructions are brief, the 
average person with some 

knowledge of soldering can 

assemble it in an evening. How· 
ever, there are some things to 
watch out for at various points 
in the assembly. For example, 
be sure that you use a 74C93 
(CMOS device) for U-9; my in
structions called for a 7493, but I 
discovered from a friend who 
had ordered a kit with parts that 
a 74C93 has a different pinout. 

Also, note that the clock oscil· 
later circuit works better using 
74C04 CMOS hex inverters than 

with the specified 7404 ICs. 
There was also some confu

sion as to which wires went 
where on the RS-232 connector. 
Pin 3 of the DB-25 connector is 
wired to the IN pad on the board, 
Pin 2 is wired to the OUT pad, 
and Pin 7 to the GND pad. The 
best way to set the oscillators is 
to connect a frequency counter 
to the output of each circuit and 
adjust the trim pots as instruct
ed. This method guarantees ac
curate clocking of the UART. 

Once I set my unit up, I never 
had to go back and readjust any
thing. 

Some careful consultation 

with Bill Abney resulted in Table 
1, which describes a workable 
switch configuration for com
municating with electronic 
message systems. You may be 
interested to know that the 
FORUM-80 systems will display 
TRS-80 graphics if you program 
your UART for eight-bit words. 

To do this, I ran a switch outside 

to the case that lies parallell to 
switch two on the UART pro-

Baud rate: switch I on = 110 BAUD 
3 on =300 Baud 
UART Programming dipswitch set· 
up tor terminal communication: 

Switch 1 off 
(Parity off= even on= odd) 
Switch 2 on 
(word length Su-bits= off 7-bits =on) 
Switch 3 off 
(word length select switch) 

Switch 4 on 
(Stop bits 1 =on 2-0ff) 

Switch Soll 
(Parity= on No Parity= off) 

Table 1. Switch Program· 
ming Table 

7P6C 

0033 
03E3 

002B 

4016 

000A 

7F76 01807P 
7F79 ED431640 
7F7D C3191A 

7F80 01F837 
7F83 0A 
7F84 E608 
7F86 2804 

7F88 ED78 
7F8A 1803 
7PBC CDE303 
7FBF B7 
7F90 2808 
7F92 FE0A 
7P94 2BF6 
7F96 FE14 
7F98 2801 
7F9A C9 
7F9B 01E303 
7F9E ED431640 
7FA2 ED536C7F 
7 FA6 226 E7 F 
7FA9 D022707F 
?FAD FD22727F 

7FB1 CDC901 
7FB4 3E0E 
7FB6 CD3300 
7FB9 01FB37 
7FBC ED78 

7FBE CDDF7F 
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00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 

00660 
00670 
006 80 
006 90 
00700 
00710 
007 20 
007 30 
00740 
007 50 
00760 
00770 
007 80 
00790 
00800 
00810 
00820 
00830 
00840 
0111850 
1110860 
00870 
00880 
00890 
00900 
00910 

; 
CRT 
KEY IN 

KBD 

KDCB 

STOR 

' DLOAD 

' DPATCH 

KEY 
CONT 

CONTl 
EXIT 

TERM 

' LOOP 

Program Listing 

DOWNLOAD UTILITY ESIO VERSION 16K LEVEL II 
SUGGESTED NAME = EDLOAD 
WRITTEN BY JIM CAMBRON (WITH HELP FROM BILL ABNEY) 
FOR USE WITH THE ELECTRONIC SYSTEMS TRS-80 SERIAL 
I/O BOARD. THIS PROGRAM PERMITS PROGRAM TRANSFER 
(DOWNLOADING) FROM A FORUM-80 SYSTEM TO YOUR 
SYSTEM THROUGH THE 'X' COMMAND ON FORUM 80. 
NOTE: THIS TERMINAL PROGRAM PATCHES THE SERIAL 
TRS-80 SERIAL I/O INTERFACE INTO THE KEYBOARD 
SCAN ROUTINE WHILE OPERATING UNDER THE BASIC 
INTERPETER. WHEN DOWNLOADING A PROGRAM, PLEASE 
REMEMBER TO CONFIGURE FOR AT LEAST 25 NULLS SO 
THE BASIC INTERPETER CAN KEEP UP WITH THE 
PROGRAM TRANSFER. TO CONFIGURE FOR 25 (OR MORE) 
NULLS ON THE FORUM-B0, ENTER A 'C' COMMAND. 
ONCE YOU HAVE DONE THIS, ENTER AN 'X' COMMAND 
TO ENTER THE PROGRAM TRANSFER MODE. 

THIS TERMINAL PROGRAM WILL ONLY WORK WITH 
LEVEL II BASIC ONLY!!! 

THIS PROGRAM CAN BE RELOCATED I N SOURCE BY 
CHANGING THE VALUE OF THE POUR-DIGIT HEX VALUE 
IN LINE 410 TO MEET YOUR NEEDS IN RE-ASSEMBLING. 
YOU MUST PROTECT THIS PROGRAM BY SPECIFYING A 
MEMORY SIZE VALUE LESS THAN THE STARTING ADDRESS 
OF THIS PROGRAM OR HORRIBLE AND FRUSTRATING 
THINGS WILL HAPPEN! ALWAYS RELOCATE TO THE TOP 
OF YOUR MEMORY SO YOU WILL HAVE PLENTY OF MEMORY 
FOR THE BASIC PROGRAM YOU DOWNLOAD. 

ORG 7FFFH-93H CHANGE TO MEET MEM SIZE 

SYMBOL TABLE 
EQU 33H CRT = DISPLAY ROUTINE 
EQU 03E3H KEYIN = KEYBOARD SCAN ROUTINE 

(ADDRESS CALLED BY BASIC) 
EQU 2BH KBD = KEYBOARD SCAN ROUTINE 

(PART OF KEYIN ROUTINE) 
EQU 4016H ADDRESS OF KEYBOARD DEVICE 

CONTROL BLOCK (DCB) 

DEFS 0AH REGISTER STORAGE 

START OF PROGRAM 

LO 
LD 
JP 

BC,DPATCH 
(KDCB) ,BC 
1Al9H 

DCB PATCH ROUTINE. 

LD 
LD 
AND 
JR 

IN 
JR 
CALL 
OR 
JR 
CP 
JR 
CP 
JR 
RET 
LO 
LD 
LD 
LD 
LD 
LD 

BC,37F8H 
A, (BC) 
08H 
Z,KEY 

A, (C) 
CONT 
KEY IN 
A 
Z,CONTl 
0AH 
Z, KEY 
20D 
Z,EXIT 

BC,KEYIN 
(KDCB) ,BC 
(STOR) ,DE 
(STOR+2),HL 
(STOR+4),IX 
(STOR+6) ,IY 

TERMINAL ROUTINE 

CALL 
LD 
CALL 
LD 
IN 

CALL 

1C9H 
A,14D 
CRT 
BC,37FBH 
A, (C) 

INPUT 

CHANGE DCB 

JUMP TO BASIC 

INITIALIZE .• 
GET STATUS 
OF MODEM 
NOTHING, CHECK KEYBOARD 

INPUT A BYTE 
AND JUMP TO CONT. 
CHECK KEYBOARD 
IS IT ZERO? 
RETURN TO INTERPETER 
IS IT A LINEFEED? 
YES, CHECK KEYBOARD 
IS IT EOF CHARACTER? 
YES, EXIT PATCH 

;RETURN TO INTERPETER 
RESTORE DCB 
TO FORMER STATE 
SAVE DE 
SAVE HL 
SAVE IX 
SAVE IY 

CLEAR SCREEN 
CURSOR ON 

INITIALIZE ESIO 
RESET UART 

CHECK INPUT 
Program continues 



NEW 
VERSATILITY 
For Your TRS-80 

C?/ffi®2= 
CONTROL PROGRAM 

FOR MICROCOMPUTERS 
ENABLING YOU TO RUN 
SOFTWARE PUBLISHED 
FOR CP/M 1.4 ON THE 

TRS-80 
CPIM is considered the industry stand· 
ard disk operating system because ii 
gives you the hardware·mdependent 
interlace you need 10 make your com· 
puter work for you. CPIM 2.0 is the 
larest in the evolution of a proven relia
ble and efficient software system. FMG 
CORPORATION NOW OFFERS THE 
CPIM 2.0 FOR THE TRS-80 . 
II features an enhanced upward com
patible tile system and powertul new 
random access capabili ties . The CPIM 
2.0 from FMG provides the ability to 
run sof1ware published for the CPIM 
system. on the TRS-80 Model II. From 
minidisks . floppy disks. all the way to 
high·capac1ty hard disks, the flexib ility 
of CPIM 2.0 makes ii a tru ly universal 
operating system . The package in· 
eludes an 8" system disk . editor. as
sembler and debugger for the TRS-80 

A..,..1i.ble in Form11 A.. 8. C. G onlv .. . l2001125 

ffiP/m: 
M&A.n-noca. I ''''IMG ~OI 

NEW INDUSTRY 
STANDARD 

A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi
programming at each terminal. 
Best of all , it's CP/M compatible 
which means you can run a wide 
variety or programming languages. 
applications packages, and devel
opment software. 

You can run simultaneous edi 
tors , program translators , and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter
minals. Or you can use MPIM real
time features to monitor an assem
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an excellen t 
focal point for a cluster of con 
nected microcomputers. The pos
sibilities are limitless. 

• CPfM •nO MP1M are trademarks ol 0 191111 ReHBJCl'l 
Z~ If 11r1idemark ol Z1log. Inc 
l RS-80 ~a lrademtrk o l Tan.ay Colp. 
P1sc.1VM rs a 1radcmark 01 So1c:1m 

.,,. Reader SefVlce-see page 242 

FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SO~RE 

P.O. Box 16020 
Fort Worth. Texas 

76133 
(817) 294-2510 ..... 12 

All FNIG Software Products Include All NiKeS
ury M.nu•la 

~on:i'r~ uou• l 
..... • MJCAOPRO INTERNATIONAL ~ ""°'"' u SUPfA-SOAT I - Sort. mer911. ed racl ul1hll' as eDSO-

( M) ~~~~~:';~~·~~!,mo~ ~W:";::: ::c':~~ :t~·:: 
::C.~::l "~;!'~·:'~~,~~.'· ,::ci~~h•~~~~· 
E...-n ¥11ri.1Dle f"IUmbef ol helds per recOfO' 1225/l25 

SU"A·SORT II - AbOv-cr •veillt>kt as ob'-O'u141' Pt'O
gr11m only . . 1175/S25 

SUl'!A·SORT Ill - "' II w-1U'OUI SELECT fXCLUOE 
l 12SJl25 

W0ftD· ST4R - ~ Ofj'tl"n ....s.u111 ft'O•d Pfoc:etU'\1 
system lor i.n4 h flli"d&IO 1erm1ro1Js Te•I lonnal· 
ling pe1loun1td 0t1 s.crMtt F11c1ht•s IOt te..t ~..._. .. 
~ numC>er. 1usl.llv cenicr •n4 un~KOr• tn.r 
can prin1 Of'l4 docvrnent • h._ SomullJln.ousCy Kiting 
• MC"ond E1M ~1;es .ncluoe glOCal search art<! 
1epQce. RcaO..Wu·• ro oll'afr 1e -.1 h liH bloc~ ma... 
etc Reout1es CRT ltrm~ ••lf'I aodret.Hbloe cu•'IOI 
pos11loninQ , •. S4t5JS40 
WOAO..SUfll ~lol'l'llatfon Hol'H - FOf t.opl'lattc..ted 
us.~ who do nos ri..ve orw of lhe man, slandAtd 
"'''"'"-' Of pt.ni., conhgurallons in tl'le cJ1sl11buUon 
'f1ttslon ot WOAO-STAA NAJH5 

WOlltO-M.4ST£R Tut fd I.Of - In one mo~ Ila• l\JP91• 
Mt of CPIM's ED commands k\crudmg g!obal Ma.IC,,_ 
t"9 a1'd replac1n9 IOfWards and bac lr;-.,qr4.s WI i.i.e In 
n4iltO mode. Pf~1 h1V SQ"eero editor fcx UMrs ""'th 
M rtal •dd1eaubW-<:ur.or l•rm•l\lil S150JS25 

,LOPPY' $AYE R - Prol901aon lor can! ... tto'-t ct s· 
• rtd 11• floppy d1sk'S Ortty , hMd~ per drtitene. 1<.1t 
con'-..,S cen1erenv pon Pf9""''e 1~ and IOUi" 
1 m.1 tnylar ralnl01c.ng t11'9• l0t 25 diskeues 
5•. 1(11 •• • . . . ... ..., 
s•, A11~1 onfy .. . •• 17.15 
a•. Kn .... 111..tS 
r . Aongs on ly . • M.H 

HIU.D ClEAHINO Dl$Kf'T1'1 -ca.&M 1n. drtve Rudi 

n • PEACHTREE SOfTWAR!: SYSTEMS ri • NllCROSOfl PfilODUCTS 
J. 1 GIEN(M_,.l llDOUt - AKOfdl c»taU1 of 1H RnHd•I ..._, I AllC-M - 0.P hi endld BASIC. ANSI cotnpefib .. 
..... tranu.clton1 c.n.r.tff • baton~ lhffl end •n In· ( M") • lll'l long .... u•bie names, WHILE/WEND. cN\ning. 
( T) come S(•~•m«nl Fl•JubJe 1nd od.ISQblt c)fs.ign ~ '4af\I~ len9fh me 1•cords . . . . • . . . . . ~ll25 

:~~~"':~o=-~= r=s~'r;'!! ~: { M) ::::g~~!t~~R1;.!-:~::t!~:.:C0ur!:"~:O::~ 
S.tanc•. T1ansacl10n AeoQ1Stef1 , Biii.not $J'lMI. Pr.OI 1111rod&id M.IC-fOaOft 11/ocetable bNty ourput In· 
YHr Compare! ..... Bal9nc• Sf'IMI. In~ Sl•t•ment c: ludt-1 MACAO-al). Also hnQOM 10 FORTRAN-eel or 
PrlOf Yea1 Comp••UYe Income Stei.men! and De- COBOt.-ao cocs. modl.rlea 139Sim partment lncon. Staleme1111. lroterac!lw '*1th <tlhe' 
PEACHT REE • ccounl.SI; PKU.ges Su In 
«>urc-41 codlo t« J.JJ 1C1 0SOll BASIC . l tM/l30 

(T) :_c1~~HT!ct~!~.;.!'!c~~~r=~---~ 
,.. .. 1n111ns • COMPle• .... ndot ui. 'W'll'I 1rt 'o11r .. 11oon on 
P\lfChOM ordln #Ml chsc:ou.nl 1euns u well u Klnoe 
accoun1 sl.ltll'J PtOducots reports n folloriq: Op.,, 

(M ) ~~o~~.-;.~71 F1111~~~::,4::~eo~p1~ 

6.~~::'~~~~,~~~u~~~~~,:;: 
c;.ne1•l Ledger Suppile(J 1n source Code 101 M1Gto-
aon BASIC .. 'lltQ/$JO 

(l) !~~~~:,::;~:!;~ ;;_.~=~esT~~ ~ 

de...O Me 11,1pport w\t/'I v•r•lt>le 1114' nll'neS STRING, 
UNSTRING. COMPU TE. YARY1NG/'JHT!l , El(TENO. 

~l~ ;~';t)o;!.,.":i;:·c!.~\=~•~':'/aPoC:: 
ful 1n1e1acJ,.... sc1een-l\andhng t i r.r.slons. lnchldes 
com~I~ 1ssemt>le1. hroai:.ng loader. ano reloc:al· 
• We llbfU) maN9'1l' H 0.SCllt>ed undef ti.lACA0..80 

. • . f750/$25 
and ~ l'Ke14Wb l.Qin{all\I CUii°"* hie lftCfud· 
Ing u.011 111/0f.,...tion 9nd •ccounl talus. Thil cur 
r.nl 1111us Of M J cvstomor 1ecount It .naten«y av.ail· 
•bill Produces rirporu. •• f0llo'Jr$ Aged A.cCOUflts 
~c.lnble. ln'l'OtCe Reo"*. Paym.,,1 and Ad1usl· 
~nl R9gis:e1 and Customitr Accoun! Sltlut ~ 

(M) ~l:~R~~eo~~:o ~~~I~~~~ 
ou!pi.i l l09del. L1blu)• ~ 11nd Crou Ref.r· 
enoa Llfl u'ohUH Inc ded . . 115'01$25 

:::,~~~~ 1~~"J~~o;~~8~~:c~~ 
(T) ~~~?.~~.:r:'~,:ro~,:::~:~:;4~~ ; .... ~r= 1:=:,~e::;.~.r=:~d.~~~~·" 

m ~l~tyC~!!!~.-; e:eM~~b~~se:c~ =~ 

II A$ w1U'lhC,.41"9 !or •A SO stares pkd Up 10 20 (T) 
c;111e1 from Pl..-CO~e<J Of us.et g9ftefat.<I \able!>. 
Will pt1nl crwc.b, Pllyrafl Aeg11fe1. Monlf\tr Su"1~ 
M\O Uriemp!oy!Mnl Tu Repac i PrO'V'On lnpc.rt IO 
PEACHTREE Ganeral Ledgef SupplJed "' ~09 
COde for Mcioioft BASIC .• S'ttO/'l.)O 

t T ) ~~~~~!~~or; ,~'":c:d:1=~~ ~:..:=o:;. m 
uon, 11n•I ol ~aur•. vendor a~ reotder dat•. •tem 
•chV'l lY •no complie:. 1'1fo1matoon on ~urren1 l'tem 
co11t. pucmg and HJ.es PTOduces ~Ports H loUow~ 
Prira1u1 l!'JWl'"ltory Woruri..1. \n't9nlOfY Prlc• t.s1. 
O.par1nwrot.iil Sum.mary Aepcwf. lroVOl'ltor-; Sl.lhis Re
pcw l. l M ReordeJ fWpor l atld IM PerJOO-f<>-Olle •nd 
Yur-to-Da~ repor~ &.ipplted 1n t.0Cff"09 cOde IOI 

1h9Mly moG.olied llOm lro!tl ASM&fl Compaht>lli1y .:&:.. 
fflffl •"'aiiabtti U00!$2S 

PASCALJM• - Compiler geM1 .. ts P COde lrom 9,1;. 
i.nded 1.l11g"~ .mp:emenr.i.on oJ &1.anl1a1d PAS. 
Cll $\IPl)Orta OOo'eftolly s1rixti.ore trwough add.toon. 
l)IOCedia• ca,, ano 1h0 SEG~ENl' proc.dut• 1)1)9 

~~c:;:~:"11r;!'~R~Goi~1;::~ a a:'= 
memory~ LtO Requt1U 561< CP'M ltS0/110 
PASCALf'Z - z eo nah .... cOd• PASCAL comp.ler Pro-
0 11c;•1 OOl<n\ll9d. ROMa~!e ,....,..lranl code AJI 1t1~er· 
leclng 10 CF' M " \hrou,_n 1n. support tibrorv T"
PllCt.t;.t lf\ciuOU cornpuer . Microsolt CompaUt»• re
locaun.g au+nit>~ .,..d 1 ;,er , 11ftd sourc.e !or a ll 
htlr'ary tn()(l"lrtt. Vanal\1 recotdL 1triftgs and Onect 
VO are MIPPQf1a<I Req1,11r11t 561( CP'M .,..., zeo CPU 

.. Slts/$25 

: ::::.

0

: =~~SS -~po· Ir~~.-~'·= ( M) =~C:,l{!!; ~se~~:C:: ;: =~: 
{ T) dto• ll'lfOUMhOn onc:i a11o·..,. Ille M'-<:fl,.. pnntang of 99r Wtciuad SupPC)l'ta •ntarrufll PfocedUNI, CP/M 

l h•t. WllllfmaftOfl 1n lha lorm of m.iiilong 1..a °' ad· h• llO and Hsernbty 1-nguao- ln:.ttaoe A .. I "'•rl· 
oreu lllbels A.nows the u~et lo tl•k>I tt\e 1ys1em lo IOln "" be BCD sollw1re !loaling poinl. or AMO 
l'\JI own parltcuillr r~uuemenls l.Jaer-detlned for· 9511 hoJ~• l&o.lhng p01n enaon 3 lnc!uOet 
mal •n<I pi:mt-ovi 1ys1em uS<es • lo«;l&J lotl'Nll t de Enumetat.on and Re00td ti.Ila ~ Menuol expl.111\1 

;~~;; .. ~··~:~;~~·~ 1.~~I ~Ir:.":~"'~':~ ~~l~o::,c;:~,,~~;;~,'::1 ReS::c'ti ·~ Mi:t r~ 
Wl//'I SJ'Sl•m AulomalJC l()l'l1ng ol dal• llMt lndeidd QU• .... J21( 12SO~O 
lt141 man.ii~menl routJne.S wt11ch • llow I.ht name and 

9d.~:=s :.:=;:: ~1~ ~~~"~~ '!4C:..~ ~ ( M ) ;~~~~C-Z n~11~~ c!~~ ~~,::'7! 
IOI M1etO"SO!t BASIC . . . l1't0l$30 l•fPfCS.. SuPPOfll full I.le conuo.I ~ ln1eQe1 

and .... ~ l)reci:t.JOf\ VOIU.At>iet.. ·~ $110/$15 

~~:: =~?~ ~ni:=. ~~1~,·~=: = n • GRAHAM-OORlAN SOFTWARE SYST'EMS 
c ies 11\at mlgnt n1naer 1n. ~01m11nc. or rr.e drfore l,.! GtNUIAl L!OGEA - An on·line syaae'": !\O tie:c~ ( M) ·::I::.; ~~~Y~j~~ °:.!.:'';;:11,1:::,~~la~ r.ead LHts at le.isl 3 tftOllUlt with d•ify U.111 In~ ~· 1equ1•.0 EntnH to Ol foef GRA11AY-OORIAN 

fy;- ~~: {T} :~.o~=~ ~=e~r•c a6'1:"':!::'!:':1.:.C~ 

FMG's LIBRARY: 

._ ... 
• W 

PASCAL PAIMER Problem Solving 
JlmMINllHUlrtl N,..fOllS: 

· :.:.o:::,:!'t=• o~.!ro::=;:,:::= 
atiOt. 1lptlill:s. c:M111 .......... luthlt. *-*· 
O.•rullnaNIOlt 

· lttNdrltooC~5tyttal'HI l0 pnlliat11•1gti · t":.:::.,~~·:::rASCAl Ptotfam9btt laofu ... 
~i tQIT.(lla are snPICJV'l(l 11\r f'IOUI UW: lt.d PAS· 

CAI. IS usedl:Sll~IU lUd'I O'lnlJUS1$91(\S ol ~ ,.._ 

regis)l1 . rKor!1 o1 iourn .. _,Ines. 111a1 bl~s and 
mool CIOSlngs Keeps 14 month h<s-t ano:i p10-
"'*d•1 comp1r.1;0n DI cuHenl yea1 w•ll\ pr-ey;ous year 
R9<i'JHH CBASIC-2 Supphed 1n 1outce llH/'135 

( T) J 08 COSTING -~ IOI genftal COl'tlfk!OfS 

:~~~~ :~~'i'l:'1~~!~ ~:J;>,;'~ 
pen se1 L1Mf es1aDIBl'lft cus1omaed c;~ ca1eigor.s 
end '°" phaMJ h.r~ts CO(l!pa1.son Of Kl~ vet SUI 
.. h!Nlctd costs Aul°"'-l!IOC:elly Ul)O.Stft GRAHAM· 
DQRtAN G•ne1&i LIPdger or rvn1 as si.no a'°"9 ~~
,.m Requuu CBASIC-2 Suppl•d 1n t.Ource ln5/1J5 

Sample Program Oisll: For EKh Gniham-Oonan 
Business Padag• Speoty Package 145 

Tho sale of &ach 
propriefory softwaro 

~~~a:,e f~~~~Y~ a 
one systam on ly . 

Ml~ocomputer Problem Solvin9 Using P•sc•l 
by Kenneth L Bowles 

• & lo<I' Dttl .... for I~ toll•lt C01tt11 A•D 1Mlfld11I 
Stlf.S...., 

• fetal fol "' wn• UC.SO Plscal · ..,_..a b119slOIU 110 Stultr't PASC.ll 
tl'll:s~IS~bOltlft¥1/llroduc:tcwyOOt.11JWSoncom· 

P'flll lllOD!tn'I ~•I lM lfdlln\ill &nd S0pl\Om(Jl1 CoBeQt 
-....1n1:11ar~se«_-~lll!Jdu'1Hrr\M')'~lnd 
~ ~ Of0011mS a itldudn lll10fe'rWloll on ttw me· 
HUI)' lunc110111 lftCl proctdUrts lor !\and! 9r~s and ...... 

dar• •PH'I' {no con.,..rsion 10 M • J. w1tf'I CAC bfock 
eon11Qil checlt !or ... ,Y rer1able error deWcl!Ol"I ard 
eu:omahc retry We UM •ti 11 a grtaJ1 Fult ¥nldeard 
eJ.panslOfl ro .. nd • COM, eic 9600 ba11d will'! wue 
JOO ~ud .. ,.ti p l'Klne co~chon. lloltl endi nMd 
one Standard ond@)V'llrt.iolf"lt ~la k lo one *'10lher. 

ORDERS MUST 
SPECIFY OISK 
SYSTEMS ANO 
FORMATS: 

11 SO/S$ 

FORMATS AVAILABLE: 
lAJ TRS-80 Model I (M) Keys; Only 
fB> TRS-80 Model u 
IC) mS-80 Model Ill <Ml Kevs Only 
ID) MEATHKIT M89 (M) KA!lvs ()nly 
tEl NORTI-\ STAR 
Cfl SUPER BRAIN OD 
lGl STA.NOARO UNIMPLEMEN reo 

( M) 1moi!:~~~:0~n a~~~~~,~~°c; ¥f:'s~~h ~~~e~~ 
comou1era 

( T) ~~r:nd~J 1svs1~~mc~1:~~~~~-~1~v:~':i!r~6~j 
<:81( CPM 2 full dire d1slc drivn 24 x BO CR T 1nd 
132 column pnnter 

PROGRAMING IN PASCAL 
by Pflter Grogono 

·Ii• Ett"*" 19lrClltactlOa lO 0.. ti .. f alnl &rowte1 Pro-

• C::. ~-::mu Pt.US 1 Cll!Jttr .. Dynlmk 
OaCI ShCllm ad u hH arMI Uabll UstJ 

~IO~=~~~~=: 
Altsb*1 "'-' «<rP'ifS f1l19dlO lrom ,._. ~ OI HlrlOI prOOlem 
IO CltC\ltnSCI t I Ctfde .iioou1 I If~· PAOGRAWM.IHG rN 
PASCAJ. OS taa• IU hOk:I u-. 1Udtf t *"ISI 

~ SllJA:Mt. 
Sl4.t5 •W 

UCSO Rlfferenco Book 

• • RrlltUCa GIW1 to tbt tom1111te 
UCSDPUUI.-

' 1 ....... .....__. to.1 11 lltr 
l1111c . ~•E•1101 

· lhtJ ~ ,...._.... eoou 

Thit ~~Cllllt>el \~Ql~OU•OtlO 
lt>fOl.Q!'l~ on m.UCSOPA.SCN..SV5ltf"I lr.tenv~~ 
t8' ml'Dll t'IOV:lelrs \Isl ltttSS. UI ~GU 

P'tfce 
525.00 
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7FC1 FE12 00920 CP 180 OPEN FILE CHAR? 
7FC3 2809 00930 JR Z,TDLOAD YES, INSTALL PATCH 
7FCS CDED7F 00940 CALL OUTPUT CHECK OUTPUT 
7FCB FE12 00950 CP 180 OPEN FILE FROM KBD? 
7FCA 2802 00960 JR Z,TDLOAD YES, INSTALL PATCH 
7FCC 1BF0 00970 JR LOOP OTHERWISE LOOP BACK 
7FCE EDSB6C7F 00980 TDLOAD LO DE, (STOR) RESTORE DE 
7t'D2 2A6E7F 00990 LD HL, (STOR+2) RESTORE HL 
7FD5 DD2A707F 01000 LD IX, (STOR+4) RESTORE IX 
7FD9 FD2A727P 01010 LD JY I ( STOR+6) RESTORE IY 
7FDD 1897 01020 JR DLOAD JUMP TO PATCH 

01030 ; 
01040 I 

7FDF 0A 01050 INPUT LD A, (BC) ; GET STATUS 
7FE0 E608 01060 AND OBH ; CHECK IT 
7FE2 ca 0Hl70 RET z ; NOT READY, RET 
7FE3 ED78 01080 IN A, (C) ; INPUT BYTE 
7FES FE12 01'l90 CP 180 ; OPEN FILE CHAR? 
7FE7 CB 01100 RET z : YES, RET. 
7FE8 CD3300 01110 CALL CRT ; OTHERWISE, DISPLAY 
7FEB 1BF2 01120 JR INPUT ; LOOK FOR ANOTHER, 

01130 ; 
01140 ' 7FED CD2B00 01150 OUTPUT CALL KBD ; CHECK KEYBOARD 

7FF0 B7 01160 
7FF1 CB 0117 0 
7FF2 FE12 01180 
7FF4 CB 01190 
7FFS FS 01200 
7FF6 llA 01210 SEND 
7Ff'7 E624 01220 
7FF9 28FB 01230 
7FFB Fl 01240 
7fFC 02 01250 
7FFD C9 01260 

01270 ; 
7F76 01280 
00000 TOTAL ERRORS 

gramming dipswitch. Now, I 
switch from seven to eight-bit 

mode easily. 

The TRS-80 110 board comes 
with a machine language line· 
printer routine, terminal pro· 

gram and a routine to send BA· 
SIC programs to another com
puter. The latter program didn't 
work, but I figure two out of 
three isn' t bad. I assembled the 

terminal program using Radio 
Shack's editor assembler and 
made my f irst call to another 
computer within minutes 

without a hitch' 

Several of the various elec
tronic message systems now of
fer a way to transfer public do
main BASIC programs to your 

system so that you can save 
them and run them at your lei
sure. There are several excellent 
terminal software packages. in
cluding Lance Miklus's ST80 Ill. 
This is available to transfer pro

grams. 

As far as I know. ST80 Jll is not 
available for use on the Elec

tronic Systems TRS-80 1/0 

board. 
The program listing, however. 

is a source listing of a terminal 

program that will allow you to 

OR A 
RET z 
CP 180 
RET z 
PUSH AF 
LD A, (BC) 
AND 24H 
JR Z,SEND 
POP AF 
LD (BC) ,A 
RET 

END DLOAD 

transfer BASIC programs with 
the Electronic Systems TRS-BO 
110 board. The terminal program 
contains two parts, a standard 

terminal program and a routine 

; NOTHING? 
; YES, RETURN 
; OPEN FILE CHARACTER? 
; YES, RET. 
; SAVE AF,.--
; GET STATUS 
; AND CHECK IT 
; NOTH ING, CHECK AGAIN 
; RESTORE AF 
; OUTPUT BYTE 
; RETURN 

that is patched into the 
keyboard scan routine through 
the keyboard device control 
block {DCB). 

To use the program, you must 

Electronic Systems TRS-80 110 board enclosed in a sloped cabinet 
from Radio Shack. DB-25 connects to modem (or serial printer); rib

bon cable connector plugs in to the keyboard. In the upper, left hand 
corner are (left to right) the LED power on indicator. on-off switch, 
address change switch; and below th"' LED indicator is 7-bit/8-bit 

switch. 
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power up and specify a memory 

size of 32600. Enter the stystem 
command and load the pro

gram. Execute by entering slash 
(/), and then enter a CLEAR com
mand. This is important. Other· 
wise, the first attempt to enter 
any other BASIC statement will 

result in an MO ERROR. Next 
press the shift, down arrow and 
T keys to jump to the terminal 
mode. The screen should clear 

and a cursor will appear at the 
top right of the screen. Press the 

shift, down arrow, and R keys to 
return to BASIC to SAVE or RUN 
a program. 

When attempting to transfer a 
BASIC program with this term
inal program, request at least 25 

nulls be sent by the system 
called at the beginning of each 
line. The nulls allow the BASIC 
interpreter in read-only-memory 
(ROM) time to process each line 

transmitted. Fo llow the sys
tem's instructions on how to 
change the number of null s be
ing sent. It's usually done by en

tering the C for change com
mand or N for nulls. 

When you have successfully 
told the system to add the nul ls, 
enter the program transfer or 

download utility by typing the 
appropriate command charac
ter {Lon the FORUM-80) . A menu 
of programs will be displayed. 

Choose the number for the pro

gram you want and enter it. The 
system will control your com
puter and transfer the specified 
program automatically. You can 
at any lime override the 
FORUM-80 systems by pressing 
the shift, down arrow, and T 
keys to return to the terminal 

mode. followed by the character 
S which stops the transfer func
tion. When you have retrieved 
the program, you can return to 
BASIC and RUN or SAVE the 

program. 

The Electronic Systems TRS-
80 Serial 1/0 Board is great for 
those who have time to tinker 
and are also short on cash . I 

have not yet touched on the 
product's usefulness as a serial 

printer interfacing device, which 
may be your reason for purchas
ing it. But , I hope you find it as 
useful and educational as I 

have.• 
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And the word was BASIC 
For years computer programmers re

lied on a series of complex coded lan
guage to create programs for a host of 
computers. While these languages 
made the computer operate at lightning 
speeds, they did limit the ability of the 
average person to initiate computer 
programs . Then came the micro
computers and with them a return to 
BASICS. Now programs could be writ
ten using very simple language i>nd the 
individual could communicate with the 
computer in plain English . 

INCREASE PROGRAMMERS SPEED 

With the introduction of the TRS-80 
family of computers, a new world 
opened to the average programmer. 
SNAPP, INC. saw the potential for a 
more advanced form of basic pro
gramming that allowed the programmer 
to do more and at the same time in
crease productivity. Thus was created 
"SNAPP II" ; a family of enhancements 
to the Model II BASIC interpreter. While 
part of the package originated with the 
best of APPARAT, L'JC.'S thoughts in 
implementing NEWDOS BASIC , 
SNAPP, INC. integrated some exciting 
new enhancements that won praise 
from Model II owners and programmers 
alike. 

SNAPP, INC. created a system that 
demonstrates the company as the coun
try's foremost expert on software for 
TRS-BO's. 

SNAPP II is written entirely in 
machine language for super fast execu
tion. Its extensions are fully integrated 
into Model II BASIC and require NO 
user memory and NO user disk space. 

The SNAPP II extended BASIC 
package is composed of six modules, 
each of which may be purchased 
separately. 

XBASIC. This module has six single 
keystroke commands to list the first, 
last, previous, next or current program 
line or to edit the current line. Includes 
a quick way to recover BASIC program 
following an accidental re-boot. There 
are ten single character abbreviations 
for frequently used commands; AlITO, 
CLS . DELETE, EDIT, KILL, MERGE, 
NEW, LIST and SYSTEM. 

XREF: A module that contains a 
powerful cross-reference facility with 
output to display and/or print. You can 
easily trace a variable through the code 
and also determine if a variable is in 
use. 

XDUMP: The programmer is per
mitted, through this module, to display 
and /or print the value of any or aU pro
gram variables. It identifies the variable 
type for all variables with each element 
of any array listed separately. 

XRENUM: An enhanced program 
line renumbering facility which allows 
specification of an upper limit of the 
block of lines to be renumbered. Sup
ports relocation of renumbered blocks 
of code, and duplication of blocks of 
code. 

fnt:be 
Beginning 

XFIND: This module uses a cross
reference facility for quick and easy lo
cation of specified strings or keywords 
within the program text. Also includes 
global replacement of keywords . 

XCOMPRESS: Compress your 
BASIC programs to an absolute mini
mum. Removes exlTaneous informa
tion; merge lines; even deletes state
ments which could not be executed. 
Typically saves 30-40% space even for 
programs without REM statements! 
Also results in 7-10% improvement in 
execution speed. 

While aJJ of the above modules are the 
best on the market, SNAPP, INC. is con
tinua!Jy striving to upgrade program
mers capabilities and productivi~. If 
you are a programmer using a~Model ll 
without the SNAPP II family of ex
tended BASIC enhancements, you are 
operating below your own capacity. 
Make your TRS 80 system truly cost
efficient. 

Get more from your Model II 
with SNAPP II. 

Individual Modules $40.00 
Entire package only $200.00 

Now available for the Model U1 
Individual modules $25.00 
Entire package only $125.00 

Here's how to buy It. Credit card 
customers add 2%. C.0.D. customers 
add $2.00. Ohio residents add 4112% 
sales tax. Shipments normally made the 
same day we receive your order. Credit 
granted to governmental agencies and 
educational institutions and D & B 
rated business firms . Please include 
purchase order number when ordering. 

Here's our gunntee. If your disk
ette arrives damaged, we will replace it 
without charge. If you accidentally 
damage it, we will replace it for a Sl0.00 
handling charge. For one year we will 
provide you with any enhancements or 
updates for a $10.00 handling charge. Ii 
the remote chance that errors are dis
covered in the program, they will be 
corrected for free for a period of one 
year. U we can't correct it, return pro
gram for full refund. 

TRS 80 is a trademark of the Radio Shack 
division of Tandy Corporation . 

NEWDOS AND NEWDOS/80 a.re trademarks 
of APPAR.A:r, INC. 

8160 Corporate Puk Dr. ,...232 
Cincinnati, Ohio 45242 

faa1 Call Toll Free ~ 
~ 1-800-543-4028 ~ 

Ohio residents call collect 
(513) 891-4496 



SAVE 
on add-ons for 

TRS-80® 
Software & Hardware 

NEWDOS80 
A new enhanced NEWDOS for the TRS-80® 

The most powerful Disl1 Operating System fo r the TRS-80. 
designed for rhe sohpisricared user and professional programmer 
who demonds rhe ulrirnare. 

NEWDOS/ 80 is rhe planned upgrade from NEWDOS 2.1 . 
Some of rhe features ore : 

• New OASICcommonds for files wirh variable record lengrhs 
up TO 4095. 

• Mix or march drives. Use JS. 40 or 80 rracl1 5" disl1 drives or 
8" disl1 drives. or combo. 

• Security boor-up for [lASIC or mochine code application 
programs. 

• New ediring commands. 
• Enhanced RENUMber rhor allows relocorion. 
• Command chaining. 
• Devi ce handling for routing ro d isplay and prinrer 

simulraneously. 
• DFG function: srril1ing of D. F and G lleys allows user to enrer 

o m ini-DOS wirhout disrurbing program. 
• Comporible wirh NEWDOS & TRSDOS. 
• Machine language Superzop/ 80 2. 1 uriliries $149 

od enhanced debug and copy. 

MONTHLY SPECIAL S469 
Shugart SA801 Oare Drive ... . 

Disk Drive Sale! 
Complete with power supply and chassis. 

TF-J Shugart SA400 . . . . . . 5329 
Shugart SA410 40 rk .... . 5339 
Pertee FD200, 40 track . . . .... . . . 5379 
TF-5MPI1351. 40 track ..... . . ... 5359 
TF-7 Micropolis 77 track . . .... ... . 5579 
TDH-1 Dual sided drive J5 tract~ .. . . 5469 
TF-J Drive sys. 2 Shugart 40 th. . ...... 5658 
NEWDOS+ 40 tk ' 's110 JO rk. ' ' s99 
AJA Ousiness Pkg. . . . ......... 5359 
The Source .. .. . s 1 00 

FACTORY 
CLEARANCE 

Demo single or dual head MP! 
disl1 drive, complete with Power 
Supply and Chassis. Full warranty. 

TF5D 40 TK .. .. .. 5279 
TDH-1D Dual 35 TK .. . 5419 

LIMITED QUANTITIES 

NEW FOR TRS-80® 
TF-8 80 TRACK DISK DRIVE 

byMPI 
Double your capaciry. 

Single head mini floppy. 
More rhan 200K byres of 
storage. Complete wirh 
power supply and chassis. 

5639 

TF-9 DUAL 80 TRACK DISK 
DRIVE by MPI 

Quadruple your copaciry. 
400K byres of sroroge ( lil1e 
having 4-40 rrock drives in 
one unit). Complere with 
power supply and chassis. 

5789 

Disk Expansion System 
• 2 Shugart SA400 TF·J . . .. 1676 
• 1 Two-Drive Coble .. . .... 126 I 
• 1 Expansion lnrerioce J2K ... .... . 1459 ' 
• 1J~oo~ Dm+ . . ~9 
TOTAL UST Pf\ICE . . . . 11262 

SPECIAL PRICE ONLY ... .. 51,149 
MOD 11 8" Disk System 

• 1 Drive System . . .. ......... 1949 

13osic Compiler .. . s 195 Registered rrademark of Radio Shock 
• 2 Drive Expansion Sysrem . . ... 11.445 

Anodex 9500 . .. 11,549 

Printers 
Cenrronic 700 .. . 11,069 
Close 2 .. .. .. .. . .. 1649 
Cenrronics 7J7 . . 1895 
Cenrronics 702-9 .. . 11.995 
Malibu .. .. .. . .. ...... 12.495 
Poper Tiger . .. .. .. .. . 1949 
Daisy %eel ..... ... 11,779 

INTRODUCTORY OFFER 
SAVE $JOO LIST 1949 

Okidata 
Miaoline80 
~639 

Model 82 .. . 1699 
Model8J .. 11,195 

*OARE DRIVES FOR ANY MICROCOMPUTER Memory Kit (16K) .. . ...... . . . '49.00 ; 
Penec FD200 . . . . . . . . .. .. 1282 FD250 ... .. ............ . . . .. . 1359 AClsolator(6socket) . . .... .. . 149.95 
~Pi%~~ SA400 ~5 rrack ::: :~~~ 5~i10 4~tracl~ . • ::·:::: : :: : :~~ Disk Head Cieaner . ... •19.95 

Diskettes Verbatim (10) .... ..... .. ...... 130.00 MPI [l9 1 .. . .. ..... . ...... 1399 092 . . . 1525 

mMICROCOMPlJER 
L....-- TECHNOLOGY 

INCORPORATED 

...-28 3304 W. MacArthur 
Santa Ana, CA 92704 

(714) 979-9923 

Order Desk Only 800-554-7222 
Telex #6.78401TAB IRIN 

ALL PRICES CASH DISCOUNTED 
Fl!EIGH! FOS FACTORY 

ASK FOii FREE CATALOG 



The MICROCONDUCTOR™ 
the ultimate 
database manager 
for your TRS-80® 

~ \ 

The MICROCONDUCTOR'" direm your compurer 10 

compose. organize and summarize oll informorion you 
need ro solve your sofrwore and business problems. 

With The MICROCONDUCTOR '". your compurer wil I 
be able ro compose any record-keeping sofrwore yo11 
need. In rhe office. The MICROCONDUCTOR'" con help 
wirh anything from accounts receivable ro properry 
management. You'll find rhor TheMICROCONDUCTOR'" 
is ideal for rhe shop roo. Let ir rol~e core of your invenrory 
records. soles analysis. price lists. and more . 

The MICROCON DUCT OR•• is nor jusr a file manager 
bur a rrue Doro Gose Monogemenr Sysrem suiroble for 
both the novice and professional users. 
Some of rhe modules of rhis masterpiece ore: 

DATA FILE-One step file creation. Jusr .ser it. and forger ii. 
fv\AJNT.- Manipulate your doro files wirh ease odd. 

delere . modify. scan. relocore . and more. 
SORT - Sarr any number of fields. in any sequence. 

ascending or descending order 
UPDATE- Single or dual file reporr and update uriliry. 

Introductory Prices 
TRS-80® Model I .... 
TRS-80® Model 11 

v Reader Seivlce-see page 242 

£NGIN££R 

Compose Any Software Program 
Dy simply answering the questions, 

YOU Describe the fil.e layouts 
YOU Specify the print formats 

YOU Desig_Q the update functions. 
The CONDUCTOR DOES THE WORK!!! 

,,?' 

STUDENT 

The MICROCONDUCTOR'" is power or your fingempsl 
Power ro ser up. moinroin. sorr. reporr. and updore doro 
files or whim. Jusr imagine: wirn me MICROCONDUCTOR ••. 
you con esroblish a custom moiling lisr sysrem in JO 
m inutes. accounts receivable in 2 hours. a complere 
business sysrem in only o few worl1ing days. Never 
before hos your compurer been given such power! 

DATA Fl ES-No lim ir on rhe number of records a fil e 
con hove. 

FIELDS-Any rype (string. interger. single. double). 
Eight enrry modes ( including defoulrs. 
counring. and suppress). 

REPORTS- Four ways ro generore reporrs. Toro! nu
m eric column(s). Prim on any paper in 
any formor (sroremenrs. labels. ere. ). 

SORT-Any field(s) in any combinorion (i.e m ul
riple·l1ey sorr). My size file. numeric or 
ASCII . Ascending or descending. 

.lv\AJNT.-Commond onriciporion. Record dupl ico
rion. Direcr access and .sequenriol search . 

UPDATING/ 
MERGING-Add. subrrocr. mulnply. divide fields. Com 

bine results from previous colculorions. 
Tesr for Of\Y COf\dinon and rake ocrion. 

"Regisrered trade mark of Radio Shack. 
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TUTORIAL 

More on interfacing BASIC and Machine Code. 

Be a USR User 

Allan S. Jofle W3KBM 
1005 Twining Rd. 
Dresher, PA 19025 

My first contact with USA(O) 
left me a bit puzzled. The 

USA(O) command allows you to 
call a machine language pro
gram from any BASIC listing. 
But I didn 't find the explanation 
for it in the Level II manual to be 
a model of clarity. 

Besides, I thought, if I'm go· 
ing to insert a machine lan
guage program, I'm surely going 
to treat myself to a copy of T
BUG or a similar program. Why 
mess around with the POKE rou
tine? T-BUG is both faster and 
easier. 

On the Doorltep 

Since using USA(O) puts you 

on the doorstep of machine or 
assembly language, you must 
acquaint or reacquaint yourself 

with hex. ry location 4AOO. 
The first order of business is 

to determine the decimal ad- 16 BF 21 oo 3C 01 oo 04 12 23 

dresses 16526 and 16527 in hex: OB 78 a1 20 F9 c 9 

408E and 408F. These locations 
hold the address where you will 
insert your new machine lan
guage program. 

Getting In 

With the select ion of an origin 
or starting address of 4AOO we 
can determine what we should 
now load into memory locations 
408E and 408F. These locations 
will contain 00 4A in that order 
via T-BUG or the monitor pro
gram of your choice. 11 this 
seems backwards, don't try to 
argue with the logic of the com
puter! Backwards or not. the 
machine will digest the com
mand properly. 

Assuming that you have load
ed in T-BUG and changed the 
two locations as shown, per
form a J 1A19 with T-BUG. This 
performance will get you 
READY, so that you can Insert a 
short BASIC program, utilizing 
USR(O). 

Prior to going back to BASIC, 
however, let's load in the follow
ing, short, assembly language 
program. Let's start with memo-

"Painting" the Screen 

The basis for this program 
may be found on page 100 of 
William Barden's book, The Z-80 
Microcomputer Handbook. It 
paints the screen, or turns on 
the entire screen, when it is 
called with the USA(O). 

The second byte, BF, is hex 
for the graphics block that you 
are familiar with as 191 in deci
mal. You've probably run a rou
tine at some time or other that 
painted the entire screen. And 
you most likely used the SET or 
PRINT commands with strings 
of characters. If you've done 
this, you know how slow the first 
method is and how fast the sec
ond is just by comparing the 
two. 

Let's return to BASIC now and 
input the following program: 

10 For T = 1 lo 300:NEXT T 
20 J= USR(O) 
30 FOR T = 1 TO 300:NEXT T 

40 CLS 
50 GOTO 10 

When you RUN this, your 
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screen flashes on during the 
timing loop and then it goes 
dark during the next one. This re
peats itself until you BREAK the 
program. 

It is an excellent demonstra
tion of just how fast machine 
language is next to BASIC when 
presenting graphics on the 
screen. 

It may be of passing interest 
to note that there is no magic in 
the O in USA(O). You can see this 
by making the instruction read 
USA(?), in fact, any alphanu· 
meric and the USA command 
might do nicely. 

Now try this BASIC program 
tor a bit of a change. Use the ma· 
chine language program still at 
4AOO. 

10 FOR X = 1 TO 50 

20 PAINT X; 
30 FORT= 1 TO 100:NEXT T 
40 W= USA(O) 
50 NEXT X 

Note the effect of the num
bers marching across the 
screen. It's now a totally white 
screen and the number is sur
rounded by a black box. 

Next, let's make a small 
change. We return to T-BUG and 
change the second byte (which 



is currently 6F) and make it a 20, 
This is the hex code for a blank. 

If we return again to BASIC 
and RUN (remember, we still 
have our last BASIC program 
resident in memory), we'll see 
the numbers flash on the 
screen. But this time the entire 
screen is black except for the 
number currently printed out. If 
you think about that, the pro
gram now resident at 4AOO is ef
fectively a CLS command and it 
may have a use as such. 

That use is this.: if you want to 
program a display using the 
large print mode (32 char/line), 
include a regular CLS anywhere. 
When it is executed, it will then 
drop you back into the small 
print mode. By using the ma
chine language routine the CLS 
function is available that then 
lets you get to the 32 char/line if 
that is your desire. 

As you have already noticed, 
the USR(O) program has been 
configured as a subroutine. It 
functions in a manner similar to 
the subroutine that you are used 
to in BASIC. 

ADD CLS to T·BUG 

This CLS routine can also be 
added to T-BUG. When using 
T-BUG, and the routine is exe
cuted often, it is necessary to 
return to T-BUG resulting in gar
bage video on the screen. 

If we insert the following rou
tine, starting at memory loca
tion 484E of T-BUG, and punch a 
copy of the new T-BUG, we now 
have a T-BUG plus CLS feature 
added by executing a J484E. 

Here is the routine which is in
serted starting with location 
484E. 

00 16 20 21 00 3C 01 00 04 72 
23 08 78 81 20 F9 08 C3 80 43 

Punch your new copy by enter
ing : P 4380 4975 43AO T-BUG. 
You now have your new T-BUG 
plus CLS. 

Now we approach the natural 
question. What about using 
more than one machine lan
guage routine in the BASIC list
ing? The answer is certainly, but 
you have to be careful. Resort lo 
the POKE technique as de

scribed in the Level II manual. 

.,,, Rea<1er Semce- see page 242 

Consider, first, this BASIC 
listing: 

5 CLS 
10 POKE 16526.0 
20 POKE 16527,74 
30 X = USR(O) 
40 FOR J = 1 lo SOO:NEXT J 
50 POKE 16526,0 
60 POKE 16527,96 

70 X = USR(O) 
80 FOR J = l TO SOO:NEXT J 
90 GOTO 10 

Lines 10 and 20 set up a mem
ory location 4AOO as the origin 
of one machine language pro
gram called by USR(O). 

Lines 50 and 60 set up memo
ry location 6000 as the origin of 
the second machine language 
routine. 

Please note that 4AOO and 
6000 are hex values and enter 
the two following routines using 
T-BUG. 

Starting with memory loca
tion 4AOO, insert the following: 

16 2A 21 00 JC 01 00 04 72 
23 OB 78 Bl 20 F9 C9 

This routine fills the screen 
with asterisks. Starting at hex 
memory location 6000, load in 
the identical routine with one ex
ception. Change the second 
byte from 2A to BF. This lights 
up the screen when the BASIC 
program calls ii via USR(O). Now 
if you return to BASIC and run 
the program, the screen alter
nately lights up and fills with as· 
terrisks. This demonstrates that 
you have two USR(O) routines 
running. 

If you want to see something 
a bit more dynamic, make the 
following changes to the BASIC 
listing: 

7 G=G+3 
8 POKE 18945,G 
90 GOTO 7 

Now run the program. It will 
step through the alphanumer
ics, graphics characters and 
other signs from the Level II 
ROM. Do a bit of thinking on 
how line eight operates and you 
are on your way to mciking 
USR(Q) part of your vocabulary. 

Consider that USR(O) is sort of 
a halfway house on the road to 
using machine language. It can 
spice up your BASIC programs 
with speed and versatility, and 
bring you one step closer to be· 
ing the master of your machine 
and not the other way around. • 

Guide yo u r ca r 
around rhe ever 
changing rrocl~ 1n real 
rime. Th is game 1s 
wr irren 1n machine 
language and includes 
sound ro provide a fosr· 
paced s1mulor1on of on 
ocruol race . This new 
1mpr9ved version now 

OREAKOUT 
In rhi s machine 

language game w1rn 
so und you musr 
desrroy rhe g raphic 
b I o c I< s w 1 r h y o u r 
bouncing bo ll Th is 
s1m ul o 11on o f rhe 
popula r arcade gam e 
hos 64 vo r1or 1ons 
1nclud1ng soli d wa ll 
breolqhrough corch 

MICRONOPOL Y 
A ful l scole version o f 

rhe famo u s boa rd 
game M1cronopoly 1s 
rhe only program we 
l<now of rhor ploys by 
1he ru les . a ll ows 
rrod 1ng. and doesn r 
require you ro hove o 

ALIEN INVASION 
)hoor down rh e 

space invaders as rhey 
poss over your loser 
canon This is a new 
1 p r ov ed version 
ovo dobl e on ly from 

hos 8 d1fferenr rrocl<s. 
Level II 16K rope 
s 1 4 . 9 5 J 2 K d I s I< 
$19 95 

----- - . 
' 

1nv1s1bie wall. wMommy 
and on e o r rwo 
players 
Level II 16K rope 
pQ 95 J2K Dish $14 95 

1·1·n , ., ,,,; :: 
1· : -.11 

t). ! • .·u-. I': 
•• , •-1 .... , " " °'' ... 
IC' l"I' •o.: ' "' 

·•;)_. : :1 ;.q·....i·•::rr· · 
· · ~ .. oQ.'11 \ .,. -: ·1 .1 •• ., ( • 
· •~1r· : · .-... · ~·•;J-t r• 

' " ·-
board 
Level II 16K rope S9 9 5 
J2K d 1sl< p 14 95 

)ofrwore lnnovo11ons Levell116Kropep995 
____ W~1r'-'h..:::s-=o-=-u'-'-n~d _ _____ __,J_2_K d1sl< p14 95 

STELLAR 
ADVENTURE 

Explore rhe galaxy 
and f1ghr the deadly 
Kyroxons in rh1s reol
rime graphic game 
wirn sound Traveling 
through rhe cosmos. 
you wil l encou nrer 
so la r sysrems w irh 
orb 1r1n g p lan es . 
Kyroxon d i eodnoughrs 
wt11ch launch smal ler 
fighrers fonrosnc alien 
treasures. b!ocl< holes 
and orher 1nrersrellor 

phenomena Land on 
p laners wh ich may 
con ro1n alien bases or 
c1r1 es Fos r Machi ne 
Language graphics 
ond op1 1ono l li n e 
p r1n re r o u rpur ore 
included Leve l I! 16K 
rope S14 95 J2K d1sl< 
~1995 

Add ~ 1 00 for 1h1pp1ng 
Free corolog ovo1loble 
Terms Check M.0 VISA MC 
NY res odd 7% 1oles rox 
Dealer Inquiries lnvi1ed . .--•1s 
Software Innovations 
020 Melbourne Rd. 
Grear Neck. NY 11021 
516) 482-6004 
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TUTORIAL 

In your Z-80, random number sequences are rather predictable. 
Here's why. 

Random Tricks 

Gene Perkins 
5224 Winifred Drive 
Fort Worth , TX 76133 

There is something going on 
behind your back in your 

TRS-80! It is a process which di
rectly connects dynamic mem
ory, spinning plates and random 
numbers. You have no control 
over dynamic memory and spin
ning plates, but knowing how 
the process works will give you 
greater control over the random 
numbers generated by your 
computer. 

Spinning Plates 
And Dynamic Memory 

I had better explain what I 
mean by spinning plates. Pic
ture the juggling act where the 
juggler has a row of thin sticks 
or rods on each of which he bal
ances a spinning dinner plate. 
Eventually the first plate slows 
down and starts to wobble. Just 
when it seems certain that it wlll 
fall, the juggler steps back to the 
plate, gives it a few quick slaps 
to increase·its speed, then con· 
tinues setting the rest of the 

plates spinning. 
Now take a closer look at dy

namic memory. When dynamic 

RAM is compared with static 

RAM, we find thatpynamic RAM 

Is cheaper, uses less power, re
quires fewer connecting compo
nents, and may be faster. But 
static RAM has one advantage: 
when data Is stored in static 
RAM, it will stay there as long as 
power is supplied to the circuit. 

In a dynamic RAM chip each 
bit is stored as an electrical 
charge on a small capacitor. 
Even the best of capacitors has 
some leakage, and over time, 
the data stored in a dynamic 
RAM chip will fade away. See 
Fig. 1. 

This loss will occur even if 
power remains on the circuit. 
Furthermore, this loss may oc
cur in a matter of seconds or 
less. Clearly, If dynamic RAMs 
are to be useful, a way has to be 
found to maintain the data until 
it is needed. That's where the 
Z-60 refresh system comes in. 

While the Z-80 CPU is running, 
it is taking time out to send 
signals to the memory chips 
which raise the charge on the 
bits that are 'on'. The bits which 
are 'off' receive no additional 
charge, so they remain off. 

If you are running a BASIC 
program, you may easily believe 
that the BASIC Interpreter pro
gram is executing some special 
machine language Instructions 
which cause the Z·BO CPU to 
continually refresh the data in 
memory. But this is not so; If you 
have ever written an assembly 
language program, you know 
that you did not include any 
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memory refresh instructions. 
They don't exist. The job of re
freshing memory is handled 
automatically by the Z-80 CPU 
chip. 

When the CPU fetches the 
next instruction from memory, it 
has to decode it to see what 
must be done. While the decod
ing Is being done by one part of 

the CPU, no data is sent over the 
address lines. Another part of 
the CPU sends refresh signals 
out over the lines which give a 
boost to some of the memory 
cells. 

This behind-the-scenes act 
takes place during every ma
chine code instruction. The CPU 
must remember where it left off 
on the last cycle, so that each 
memory cell will get its booster 
shot before the data fades 
away. The Z-80 CPU contains a 
seven-bit register, called the 
refresh register, which is incre
mented on each cycle to keep 
track of which part of memory is 
refreshed next. 

A Gre111t A.;t 

You now have the connection 
between dynamic memory and 

the spinning plates. While the 
juggler tosses a ball into the air 
he may reach out and give a 
wobbly plate a refresh in its kin
etic charge while he is waiting 
for the ball to come down. While 
the Z-80 is waiting for an instruc
tion to be decoded, It reacties 
out through the address lines 
and gives the memory capaci 
tors an additional electrical 
charge. It's tricky and it's fast 
but it's a great act. 

Random Numbers 

Each random number gener
ated by a computer is based on 
the previous random number. 
The previous number is trans
formed in a specific way to pro
duce the next number. This 
transformation is fixed, repeat
able, and predictable. That's 
why we call them pseudo ran
dom numbers: they're not realty 
random at all. 

Given the same starting num
ber, or 'seed', your TRS-80 al
ways generates the same se
quence of pseudo random num
bers. 

The TRS-80 Level II stores the 
seed and each subsequent ran· 

8!TO~----
IT I - -- --------------- - - -

OIT Z~----
61T 3- - -- - - - --------------

Figure 1. 



Poor 
Man's 
Floppy 

HIGH SPEED CASSETTE SYSTEM 

.JPC: produc t s [ ....... ~. 

...__.._Tc-a 

Now the widely acclaimed 
JPC Cassette System is a~ailable 
for your TRS-80° computer. 
The price is only $90.00 

TC-8 Cassclle S)·ste.m 
JPC Products 
Albuquerqu~. NM 
Kit: $90 
Assembled: $ 120 

by Cart A. Kollar 

I guess I don't have to tell any TRS-80 owners 
how frustrating the cassette system that 

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

If you're like me, after you've just plunked 
dovm a chunk of money for a Level Il 16K ma
chine, "you ain't got nunin left" for cvc:n one 
disk drive at 500 bucks apiece. So you suffer. 

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

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

The Device 

The February 1980 issue of Microcomp11ting 
had an ad that intrigued the hell out of me. It 
was a high-speed cassette system by JPC Prod
ucts acclaimed as a "poor man's Ooppy." It 
made all sorts of seemingly ridiculous claims 
such as "loads five times faster," "store:s 50,000 
b~1es on a 10-minute cassette," "less than one 
bad load in a million bytes with the volume con
trol anywhere between one and eight." 

AU this for a measly [90) bucks? How could 
this be? A call to Albuquerque answered a few 
questions: Yes, it had its own power supply, 
and, it stored programs fjve times faster be
cause it utilized higher density data . The com
puter out puts the information at a higher rate 
out of t.hc rear keyboard connector . 

The ad had even daimed 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 a rrived 
about two months later (parts shortage). 

I work in electronics, so I found the unit ex
ceptionally easy to build . It took about an 
hour . The manual is superb . (That's better than 
great.) It was clear, concise and exact with no 

.,,. Reader Service- see page 242 

FOR TRS-80* 
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ambiguities . lmportanl parts placements are 
stressed (polarity markings on elcctrolytics , 
bands on diodes, etc. ). 

J PC was righ t! With t.hese instruct.ions, you 
couldn't go wrong . The board quality is excel
lent. It is double-sided and pans locat.ions are 
clearly marked on the component side o f the 
board . T here are no jum per wires to install . 
JPC utilizes PC trace and plated-through 
ho les for connections to traces on the other side 
of the board . 

Also , there are absolutely no adjustments or 
settings to bother with. 

T he documentation is a sheaf of 8 Vi x 11 pa
pers stapled together . It i written in the nicest 
format I 've seen in a while . Each command 
and/or subjects is covered on it s own sheet in 
large type. All explanations arc in easy to read 
English-not computerese. 

Commands and Features 

SAVE"filename": Saves your BASIC pro
gram on cassette. 
WAD: Reads the next BASI C program from 
the cassette . 
LOAD"ftlename": Searches for and loads the 
specified file from cassett e. 
LOAD? and LOAD?"filename": Reads fil e 
from cassette , and compares contents to mem
ory . 

LOADN: Prints a list of all the programs on a 
cassette, until interrupted by the "break" key. 
LOADN"filename": Same as above except the 
tape will stop at the end oft.he 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 posi
tion the tape on tape recorders that have these 
functions tied to the motor control jack. 
RUN"filenamt": TC-8 searches for a specified 
program and runs it immediately. 
PUT" filename"; Same as SA VE "filename" , 
except it is for use with system tapes. 
GET: Same as LOAD, except it is for use with 
system tapes. 
GET"filename": Same as LOAD "filename" , 
except it is for use with system tapes . 
GET? and GET?"filename": Same as LOAD? 
and LOAD?"filename" , except it is for use 
with system tape . 
GETN and GETN"filename": Same as 

LOADN and LOADN" iilenarnc". except it is 
for use with system tapes. 
OPEN: Required before casselte input or out
put o r a data file can be a llemptcd. 
CLOSE: Required to end a casset te data file. 
PRJNT#: Al lows numerical o r string data to be 
output to a cassette file . 
INPUT#: Allows numerical or st ring data to be 
input fro m a cassette file. 

I haven't counted them, so I don't know 
about the "one load in a million byt es " cla im . 
but my son, Anthony (age I I), loaded about 30 
of his programs from his Rad io Shack fo rmat 
tape to a new TC-8 format tape . He's ru n them 
all and fou nd no bad loads. 

Unlike t.he standard tape system, you can po
sition your tape anywhere before the program 
you want and not have to look for a bla nk spot 
between programs. The TC-8 pa tiently wait s 
for the program yo u want a nd then sta rl s load
ing wit hout gett ing con fused by the portion of 
the previous program you just fed it. 

Try tha t on your regular cassette system; 
you'll wear out the reset bulton . • 

ORDER NOW 

To order your TC.8 kit, send you r check o r 
money o rder fo r $90.00 plus $3.50 postage 
and handling to JPC PRODUCTS CO., 12021 
Pai sano Ct., Albuquerq ue, NM 87112 (New 
Mexico residents add 40/'o sales tax) . Credi'! card 
orders accepted by phone or mail. Perso nal 
checks will delay sh ipmen t. We will otherwise 
immediately .~h ip you the TC-8 kit, the cabinet , 
the ribbon cable, the power adapter, an inst ruc
tion manual . and a cassett e containi ng the 
software . 

~PRO;•:CTS CO. 
Phone (505) 294-4623 
12021 Paisano Ct. 
Albuquerque, N.M. 87112 
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dam number In memory loca· 
tlons 16554, 16555, and 16556 (In 
he.xadec imal, that is 40AA, 
40AB, and 40AC}. If you want to 
compare two processes or pro
grams with the same sequence 
of numbers, POKE the same 
seed Into those locations at the 
beginning of the programs. This 
program wi ll always produce the 
same numbers: 

POKE 16554,5:POKE 16555, 10: 

POKE 16556, 15 
FOR I= 1TO8 
PRINT RN0(100) 
NEXT I 

No matter when you run it or 
how many t imes, you will always 
get80, 78, 91,88, 70, 91, 25, and 
30. 

Locations 16528, 16529, and 
16530 (4090 through4092 in hex) 
are also used to compute the 
random numbers. The values 
stored there are normally 64, 
230, and 77. If you don't get the 
same eight random numbers as 
before, use the following state· 
ment at the beginning of the 
program: POKE 16528,64:POKE 

16529,230:POKE 16530,77. 

However, If you are going to 
play backgammon or pok.er with 
a friend on your TRS-80, it may 
be more fun to get an unfore
seen series of events. (It de
pends on what your mot ives 
are.) If we leave It to the electron
ic circuitry to plant the Initial 
seed In locations 16554 through 
16556, numbers may always be 
the same when you turn on your 
computer. Most memory cells 
will initialize to the same value 
each time power is turned on. 
You can observe this by noting 
the characters on your screen 
each t ime you turn on the 
TRS-80, if you have a disk drive 
attached. 

Where do we get a truly ran
dom seed? That 's where the 
Z-80 refresh register comes in. 
There is an assembly language 
instruction which allows us to 
access the current value of the 
refresh register: LD A,R. This 
loads the value of the refresh 
register into the accumulator 
register A. From there, we can 
store it anywhere in memory. 

THE BIGGEST NAME IN LfTTLE COMPUTERSS 

TRS-SO'" Model II-Your Best Buy 
In a Business Microcomputer 

UP 
TO 

15°/o 
OFF! 

on 
TRS-80-computers, 

software and peripherals 
Sim ilar values on oll ltadleJhaek merchandise 

CALL COLLECT: 

915-283-2920 
_Van Horn Office Supply .,.,3 7 

701 W. Broadway -- PO · Box 1060 
Van Horn, Texas 79855 

1tad1e lhaek 
DEALER 

THE NATIONWIDE SUPERMARKET OF SOUND 
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When you turn on your 
TRS-80, the random number 
seed locations are init ial ized to 
some values which will depend 
on the ldlosyncracles of the 
RAM chips in your system. In a 
game program, Include the 
RANDOM statement near the 
beginning. This causes the ROM 
interpreter to store the current 
contents of the refresh register 
into location 16555 (40AB hex) 
by executing the following ROM 
routine at address 0103: 

LDA,R 
LD (40ABH).A 
RET 

The value in the refresh regi
ster isn't always the same after 
power up because the Z-80 
starts cycling that register as 
soon as it is turned on. Since the 
t ime from power on unti l run
ning the program wlll always be 
different, the register will al· 
ways cycle differing amounts, 
providing a truly unpredictable 
seed. Ever if the register always 
starts at the same value and 
your program is automatically 
loaded and executed from disk, 
the elapsed time wi ll vary 
cons iderably. Differences in 
temperature and disk or tape 
position will also ensure that the 
seed Is different for each run. 

Don't try to use the refresh 

100 OEFINT A-Z:. DIM A(127) 

110 L= 16555 
120FORI = 1TO1000 

reg ister repeatedly by including 
the RANDOM statement Inside 
a loop. The program In Program 
Listing 1 illustates what can 
happen. If you type In the pro
gram and run it, you will see 
that the numbers are not ran
dom; they occur most frequently 
at equal intervals, equally 
spaced between 0 and 127 be
cause the same number of CPU 

operations are carried out each 
time through the FOR-NEXT 
loop. 

Program Listing 2 gives a 
more random distribution of 
numbers on the plot. An inter
estl ng distribution Is obtained 
by adding the following line to 
Program Listing 2: 140 X = 

RND(X). 
For scientific stud ies, always 

use a pseudo random number 
sequence which you can repeat 
if called on to do so. 

There you have It: the connec
tion between memory, plates, 
and random numbers. Next time 
you watch your computer spin 
out fantastic results on the vid
eo screen, reflect for a moment 
on the amazing Z-80 juggler in 
the heart of your computer keep
ing all those plates spinning, 
balls bouncing, rings twirling, 
chairs ba lanced, while doing a 
handstand on a tightrope high 
above . .. • 

130 RANDOM: REM SET SEED TO REFRESH COUNTER 

1~ X = PEEK(L) 
150 A(X) = A(X) + 1 
160 NEXT I 
170 CLS:REM PLOT FFIEQUENCY OF OCCURENCES 
180 FOR I =0 TO 127 
190Y = A(l):IF Y>47THEN Y=47 
200 FOR J = 0 TO Y:SET (1 ,47 - J):NEXT J 

210 NEXT I 
220 GOlO 220 

Program Listing 7 

100 DEFINT A-~ PIM A(T27) 
110 L=16555 
120 FOR I = 1 TO 1000 
130 X = RN0(127) 
150 A()()= A{)<j + 1 
160 NEXT I 
170 CLS: 
180 FOR I =OTO 127 
190 Y = A(l):IF Y>47 THEN Y = 47 
200 FOR J = 0 TO Y:SET (1,47 - J):NEXT J 
210 NEXT I 
220 GOTO 220 

Program Listing 2 



·~ A at I ... 264 - ... ppa ~ nc 4401 South Tamarac Parkway 
~~ I ~ / . Denver, Colorado 8023 7 

Announces New Products for: TRS-80® Apple® Atari® 

HARDY/ARE~~~~~~~~~~~~~ 

Disk Drives 
with power supply and chassis 
40 Track 

Tandon or Shugart single sided 
Tandon TM 100-2A dual sided 

80 Track 

$339.00 
$499.00 

Tandon TM 100-3 single sided $679.00 
Tandon TM 100-4 dual sided $839.00 

Apple Users 
Apparat inlroduces an add on dual sided 40 track drive 
that more than doubles the storage capacity of your disks. 

With necessary software $675.00 
Coming Soon 
5 1 /4" Winchester hard disk drives 

THE APPARAT CONNECTION 
Provides a direct connect modem for interfacing a com· 
puter through a telephone line to another device. The 
CONNECTION plugs into a standard telephone exten· 
sion jack. An additional RS-232 plug is available to connect 
to a printer. 
Connects through TRS-80"' Bus or RS-232 $249.00 
AS·232 Only $199.00 

Connects through Atari Bus $249.00 

Auto dial option for either TRS-80 or Atari $79.00 

Smart Terminal 80 (Disk), one of the most powerful Smart 
Terminal programs ever written for the TRS-80!', is de· 
signed to work especially well with the CONNECTION. 
$79 .00 

Clock/Calendar/Appointment Scheduler 
Provides the usual clock/calendar functions including 
hour/minute/second and month/day/year/ day of week; 
however, here the similarity ends. The user is given a 
choice of two output modes, either the user's program can 
request the time and date or these values can be DMAed 
to lhe computer where they are automatically displayed on 
the video screen. Also included is the capability of setting 
~early a hundred time/dates which, when matching the 
time/ date of the clock/calendar, will cause an interrupt. A 
Basic program included can be used to maintain an 
appointment schedule for one or more people or alert 
persons to perform certain tasks. 
Available in March for TRS-80~ and Apple $169.00 

PROM Programmer 
Apparat persents a PROM programmer that will handle all 
25XX and 27XX parts in the 1kto4k range and both Sv only 
and multivoltage types. This is done by use of a 16 pin 
personality jumper plug which configures the programmer 
to the appropriate PROM type. Zero insertion force sockets 
are provided for each PROM type to read, write, edit and 
\lerify from/to any range of memory. Only a portion of a 
PROM need be written so that ii may be programmed even 
if it is not a blank. 
Available in February for TRS-80!' and Apple" S149.00 

Order Desk 1·(800)-525·7674 (except Colo.) 
Technical/Service 1-(303)·741 ·1778 

..- Reader Servi'ce-see page 242 

SOFT\YARE~~~~~~~~~~~~

"A complete Small Business Accounting System" 
The Micro Accounting System General Ledger, Accounts 
Payable, Accounts R.eceivable are fully integrated with all 
entries automatically posted to all modules. The system 
will handle a General Ledger chart of 200 accounts, 300 
vendors tor Accounts Payable and 300 lo 1600 customers 
under Accounts Receivable. 

S159.00 Each for General Ledger, Accounts Receiv· 
able. or Accounts Payable 

S 89.00 Check Register 
S489.00 Special tor the entire system 

"AT LAST a manufacturi.ng control system" 
Easy lo use modular construction allows interfacing with 
Invoicing and Accounts Receivable. Manages inventory, 
sales and receivables with ease. Comfortably handles 
inventory as products comprised of components contained 
in the inventory. The system consists of the following 
modules which may be purchased separately: 

Model I Model II Apple 
Invoicing and Sales 
Subsystem $175.00 $250.00 $175.00 
Manufacturing Inventory 
Control Subsystem $175.00 $250.00 $175.00 
Accounts Receivable 
with Labeling 
Subsystem $200.00 $300.00 $200.00 

Integrated Sales and 
Inventory System $500.00 $700.00 $500.00 

FLEXTEXT 
An appendage toSCRIPSIT for the Model I, that allows all 
of SCRI PSIT formats while exercising many of the features 
of the Centronics 737 printer such as: 
• Proportional character set in normal and expanded 

mode. 
• Right Justification using proportional or compressed 

character sets. 
• Underlining 
• Superscripts and subscripts $29.95 

Diskettes Special · Quantities of 100 for $2 29.00 
(Contact for Dealer pricing) 

ASAP - (Apparat's Scientific Arithmetic Processor) 
TRS-80 S399.00 Apple $349.00 

Epson MX·80 with cable 
Centronics 737 
Anadex DP-9500 or DP-9501 
NEC Spinwriter 

NEW DOS/80 

$645.00 
$839.00 

$1499.00 
$2449.00 

$149.00 

Call us for your software needs forTRS-80,AppleorCP/M. 
Complete selection of North American Software, the most 
sophisticated business package for the TRS-80 Model 11. 

ASK FOR OUR 
NEW FREE CATALOGUE 

Minimum Visa or Master Charge Order $1 o.ool-JS 
All Cash Purchases Discounted Freight FOB Denver 
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I started by selling programs, 
and a year later they said I was 
''the standard of the industry." 

Now I'm selling the whole computer. 

I'm Irwin Taranto, the one who changed the 
TRS-80* into a serious business computer. 

Thousands of businesses tried my 
programs in the last year and a half, and 
sometixnes it seems like every one of them has 
called me on the phone. With every call, I get 
another idea. I polish, alter, upgrade and 
correct these programs constantly. 

By now I know how they work best, and 
exactly what they need in the way of 
peripherals. It's only logical that I should sell 
the whole computer system, not just the 
program diskettes. 

So if you look at the computer in the picture, 
you'll see it says "Taranto" on it, not "TRS-80:' 
The keyboard and CRT unit are a Tandy II* 
(that's what the manufacturer calls TRS-80 
Model II when it's not sold through the Radio 
Shack). If it fits your needs better, though, we'll 
get the disk drive or the line printer some
where else. 

When you buy one of these Taranto 
computers, you get some serious advantages. 

Some serious advantages. 
You get hardware that's absolutely tailored 
to my programs. This means you'll be able to 
use every bit of the capability that's built into 
these systems. 

You get my backup, down the line. And the 
manufacturer's repair and service guarantee 
on all the hardware. If something goes wrong, 
we tell you how to fix it over the phone. If the 
problem's tough enough, I get on the phone 
myself. If we find out it's a hardware problem, 
any Radio Shack Service Center will fix it under 
Tandy's guarantee, even though it says 
"Taranto" on the machine. 
•Trademarks of the Tandy Corporation 

.,- Reader SeNice-see page 242 

In a lot of cases, we can help you set it up, 
too. I'm putting a group of authorized dealers 
together. Before long, they'll be all over the 
country, able to bring the equipment and pro
grams right to your business. They'll spend a 
day or so with you helping you shake it down. 
It'll cost a little more, but it's good insurance. 

The programs. 
When you buy a Taranto computer, you're 
also buying these systems - any or all - each 
custom-tailored to your own needs, all inter
acting with each other, all integrated with 
the General Ledger. 

General Ledger /Cash Journal 
Accounts Payable/Purchase Order 
Open Items Accounts Receivable/Invoicing 
Balance Forward Accormts Receivable (new) 
Payroll/Job Costing 
Inventory Control (new) 

Of course, if you already own a TRS-80 (any 
model), all our programs are available without 
the hardware. 

Put it all together, and you have a truly 
serious, truly supported computer, software 
and hardware included-for as little as $8000. 

I think they just might decide I've moved that 
"standard of the industry" up a notch or two. 

Taranto _,45 

& ASSOCIATES. INC. 

The Total System Store'" 
121 Paul Drive, San Rafael CA 94903. 
Outside California, phone toll free (800) 227-2868 . 
In California (415) 472-2670 . 
Authorized dealers throughout America. 
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Volume I: The most comprehensive 
book yet on the math routines in 
Level II ROM. Models I & Ill . In· 
eludes a fully commenled listing 
from 0708H to 1607H and an in· 

1 credibly complete map of the ROM 
: and reserved areas of RAM. 

" TR$-60 i• a trademarl< of Tandy COflJ. 

Each volume is priced at: $14.95 + $1.50 
S&H = $16.45 ($17.05 in VA) Overseas add 
$2.50 for air shipment 

Insiders Software Consultants, Inc. v3os 
P.O. Box 2441, Dept . ~ .. M2 
Springfield, VA 22152 

0 Please send me Volume I of THE BOOK 

0 Please send me Volume II of THE BOOK 

NAME 

ADDRESS 

Cl1Y, STATE ZIP CODE __ _ 

Check payable to Insiders So l1ware Consu11an1s. Inc. 

MASTER CHARGE MC Bank Code 

VISA Exp. Dale ___ Card Number 

I 
I 
I 
I 
I 

Signatu re . --- - ·---- - - I 
Dealer Inquiries Invited I 

I_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _.J 

r 

\ 
I 

/ 

Vol ume II: Everything you want to 
know aboul the video. keyboard . 
cassette. and printer driver 
routines. Learn how to wrile your 
ow n1 Remarkably detailed lislings 
illustrate well-commented source 
code. Complement Volume I. now. 

THE FIRST TRS-ao® COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LNW80 
PC BOARD $ 8 9.9 s 

Alie about our ; Keyboard 
CODlnel LNW 

RESEARCH 
l ..... 
V1IMO 100..,, 

LNW RESEARCH introduces the LNWSO, a high performance color compurer. com
pat ible with the TRS-80TM Model I. The lully lntegro ted LNW80 is a sophisticated and 
versat ile m icrocomputer w ith the follow ing powerful fea rures. 

COMPATIBILITY 
Hardware and software compatible 10 lhe Radio Shack TRS-80 TM Model r computer. 
pro•J1des l he widest soaware base of any microcomputer. Cassette interface: expan· 
sion bus. 

DISPLAY 
Oualiry upper 'and lower case display. 

Two modes of color graphics. high resolu11on graphics. 384 x 192 in e1gh1 co lors
h1gher aensny than the Apple 11 . • Low dens Hy color graphics of 128 x 192 are also 
avai lable in elghl colors. 

High resolut ion-black and white graphics- of 384 x t92 mi<ed wi th texl and 
TRS-80™ siandard graph ics. 

Reverse vidoo. cornoosile 1-'ideo RF outpu t. 

PERFORMANCE 

The LNW80 ulll1Zes !he lasl Z-BOA mrcroprocessor which executes at a speed or 4 
MHZ-over twic lhe soeea ol lhe TRS-80TM Model I. 

I E<TEANAL DATA SEPARAT~R 

W 
AS!£»81.f:D 

AND fUll Y Tt:STtD 

114.95 
SO M€ SOLDfRnG A£QU1RED 

SYSTEM 
EXPANSION 
~69· 9S [PC OOUD & ] 
~ US!• MANUAL 

SlllAl H2J1C 10 ,..,,_ I 0 
FlOPP'r' CONflOUlt 
3<1 .. •'t'1('5. Nl(MO •Y 

PAUllll PllNtH POii 
DUAl C..AUt1n. POlt 
•l•l -HMl Cloe-. 

LNW RESEARCH 31~E AIRWAY AVE COSTA MESA CA 92626 714-641-8800 
ORDERING INFORMATION SC.tlfN PWINfH I U'i. 

ONl!I0.410 POWt• 1UPPL'r' 
S.Ot1WAU l:.OMPA,l•ll 
SOL DU M.411(, ~ILK SC.IUH 
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W. A. Stanley N4TF 
204 Avery Lane 
LaGrange, GA 30240 

Why is an interface usually 
required for the TRS-80 or 

for almost any other computer? 
What characteristics do most 
interfaces possess? 

An Example 

In our analysis of interfaces, 
let 's use the Model 15 TTY print
er as a good example. No, this 
won 't turn into just another 
Model 15 article. 

The Model 15 selector mag
nets require a predetermined se
quence of 60-ma current pulses, 
Each is about 22 ms in duration 
to allow the machine to print a 
character or perform a function. 
The TRS-80 cannot directly drive 
those selector magnets. 

First, the output current capa
bility of the internal circuits con
nected to pins on the keyboard 
connector is measured in either 
the microamp or low milliamp 
range. 

CONSTRUCTION 

This project will keep you busy for awhile. 

A Very 

Versatile Inter£ ace 
Second, the information pres· 

ent on the computer data bus 
has durations measured in the 
nanosecond or microsecond 
range. 

Third, the CPU uses the data 
bus at the connector for more 
than outputt ing data to an ex
ternal circuit or device. 

The TRS-80 is simply not de
signed to operate external de
vices that require large voltage 
swings or high current levels. 

The interface inserted be
tween the keyboard and the 
Model 15 selector magnets 
must, therefore, contain circuits 

in the millisecond range. ing the starting time of the de-
ll the external device requires sired pulse. It's also necessary 

operating signals exceeding a not to send pertinent data to the 
microsecond, our interface 
must produce longer pulses. 
Again, using the Model 15 as an 
example, a 22-ms pulse could be 
generated by the interface in the 
following way. 

Program the CPU to output a 
data pulse that causes a circuit 
in the interface to turn on. That 
circuit will cause the output of 
the interface to turn on. Next in
struct the CPU to perform a se-

interface untll the external tim
ing device ends its current cycle. 
Timing of the CPU operations is 
still of significance. 

The next consideration is that 
the data bus at the keyboard 
connector is connected lo sev
eral discrete memory blocks in
side the computer. This bus is 
used at times in the operations 
of the CPU, i.e .. , for fetching an 
instruction from dynamic mem
ory, writing data to video mem
ory, or looking for an input from 
the keyboard. 

"The TRS-80 is . . . not designed to op
erate external devices that require large 
voltage swings or high current levels. 

You can now see that the in-
terface is required to isolate the 
computer from the outside 
world. Otherwise, the CPU might 
misinterpret some electrical 
characteristic of the external de
vice into an instruction or data 
word. This means that the com
puter ceases functioning in the 
proper manner. 

that will translate feeble signals 
from the computer to the power 
level to run the magnets. 

The Z-80 CPU in the TRS-80 
operates according to instruc
tions and applied data. Its oper
ations are synchronized by 
clock pulses applied to that 
chip: the total duration oi one 
clock pulse is about 560 nano
seconds. Since most operations 
occur in a time period of a few 
clock cycles, the TRS-80 cannot 
produce data pulses measured 

ries of instructions, either useful 
or nonsense, that will take a to
tal lime of about 22 ms. Next, 
tell the computer to output 
another data pulse that causes 
the interface output signal to 
end. 

An alternate way to produce 
the desired pulse length is use 
of a one-shot multivlbrator in the 
interface. This performs the tim
ing function. The computer still 
provides an output signal denot-

The Requirements 

As you read this article, or 
others devoted to interfacing, 
keep in mind the basic require
ments of interlaces and see how 
they are met. The requirements 
are: produce signals of voltage 
or current levels to drive the ex
ternal device (or convert exter-
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nal signals to levels suitable for 
application to the computer cir· 
cuits): modify signal waveform 
or duration: and isoiate the com· 
puter from the external device 
until the CPU is instructed to 

communicate with it. 

Circuit 

The circuit diagram of a versa· 
tile interface board is shown in 
Fig. 1. The capabilities of this 
board are obv•ous as you con
sider the characteristics of the 
8255 chip, the heart of this cir
cuit. 

The 8255 Programmable Pe
ripheral Interface was orig inally 
manufactured as a part of the 
8080 CPU family. Since the Z-80 
CPU used in the TAS·80 includes 
the 8080 instruction set. the full 
range of operational configura
tions of the 8255 are available to 
the user. 

The 8255 is software that. can 
be programmed by writing spe
cific data words (called control 
words) to an on-chip register a! a 
certain port address. It is pos
sible through proper software 
control to change the operating 
characteristics of the 8255 at 
any desired point to suit the 
situation. For example, in one 
section of a program the 8255 
could be shaped to store data 
from an outs ide source and read 
into the computer at a certain 
time. The characteristics of the 
8255 could be reprogrammed 
(within the same program) to 

output CPU data for use in some 
external circuit. 

The basic configuration is a 
group of 24 110 pins divided by 
software control into two eight
bit and two four-bit ports. These 
are ports A, B, Clow and C high. 
In the operating mode of the in
terface board, port 00 is the ad
dress of port A, port address 01 
represents port B, and port ad
dress 02 represents port C low 
and port C high. 

The 8255 control reg ister is 
accessed by writing to port 03. 
Anytime the shape of the chip is 
to be changed, the appropriate 
control word is sent to that port 
address. Reading of data stored 
in the control word register is 
not provided by the manufac
turer. 

Note on the schematic that 
the RESET line from the TRS-80 
is inverted and applied to the 
8255. The RESET pin on this chip 
is low for normal operation. 
When you press the RESET but· 
ton on the keyboard , the 8255 
configuration will automatically 
be changed to where three 
eight-bit ports on the chip are in 
the input mode. 

As said before, the 8255 can 
be programmed to perform 
many functions. Each is de
signed to properly condition 
some characteristic of the 
transferred data signals in a 
particular direction between the 
CPU and some ex ternal device. 
The 8255 acts as an isolator be-

tween the computer and that de· 
vice, to prevent interference be
tween the two. 

A few of the many operating 
configurations of the 8255 will 
be covered. I suggest that you 
get the manufacturer's data 
sheet (actually a booklet) when 
you acquire the chip . Another 
source of information is the Intel 

Component Data Catalog. This 
publication contains complete 
data on the 8255, and a wealth of 
information on many other 
chips of interest to the bread
boarding computer hobbyist. 

Now to the actual interface 
circuit. Keep in mind that this is 
a general-purpose interface, 
useable by itself or with addi
tional circuitry . These properly 
interface a variety of devices 
with the TAS-80. 

Address lines Ao and A1 are 
routed from the keyboard to the 
8255 address inputs. These two 
lines are adequate for address
ing the four ports in our applica
t ion. Address lines A2 through 
A7 are applied to an address 
decoder circuit. 

The address decoder func
tions along with the control 
logic circuit to enable the inter
face board. This is done only 
when data is transferred be· 
tween the CPU and the four 
ports on the board. The inter
face is transparent to the CPU 

for all other port addresses and 
memory-mapped locations. 

We want the 8255 act ive only 

when the TRS-80 is instructed to 

communicate with that chip; 
therefore, the IN or OUT signal 
at the keyboard connector is 
combined with the address 
decoder output. If a port ad
dress in the proper range ap
pears along with either the IN or 
OUT control signal, an enabling 
voltage is applied to the CS pin 
on the 8255. 

Note that the iN or OUT con
trol signal, after being combined 
with a true output from the ad
dress decoder, is applied to the 
RD or WA pin, respectively, on 
the 8255. This chip, therefore, re
ceives lhe control signals only 
under appropriate conditions. 

If the address decoder senses 
any port address above 03. its 
output will not permit the appli
cation of any control signals to 
the interface. The interface cir
cuit will then appear to the 
TAS-80 to be disconnected. 

Note on the schematic the 
presence of two sets of three
state data bus buffers. One set 
operates when data is written to 
the interface, while the other is 
used when the direction of data 
flow is reversed. Each set re
ceives an enabling signal only 
when the address decoder 
senses the appropriate address 
range, and an iN or OUT control 
signal is present. At all other 
times both buffer outputs will 
disconnect the interface from 
the data bus. 

The astute reader might 

RSGLMODI - S50 - Enhancemen ts to Rad io Shack General Ledger 1.1 Spec ial feature - Copy ONLY ONE disk for back -up security. 

Print featur es - General ledger wit ll beginning balances: current montl1 act1vily: ending balances .. Condensed print format. 

Print Options - Omit current column on income statement•· Omit account 11umbers on balance sheet and l or inr.orne slatement. 

Input Display - Previous document name. number of entries/ total ent ries permitted for current sess ion. and dol la r total of current 
document are always visible . Tllese are nice anytime and just plain excel lent after you return from an interruption. 

Input Options - Set up an .. automatic" account number. Touch ENTER to use. Change to another accoun t anyt ime·· Re-do a document 
after it is balanced (Before starti ng next document) •• Change docu ment name and en try dat e for each ent ry One possibili ty 
is a c i eck regist er w ith only one cas t1 entry •• Automat ic credi ts to liability. capital . and inco me accoun ts •• Others . 

Supplied as prog ram lines wriich must be MERGED into the origmal programs. or. send a disk copy of the origina l programs and 
the modif ications will be installed on your diskette - no additional charge. 

ODIRBO - S23 - Organize your disks. Creates prog ram lines of NEWOOS DIR'S. Rapid search. Many options. 32Kfone drive. 

CAT - S12 - You have to plan ahead to beat the computer or a friend. x·s and o·s advance with each human move. Fas1 graphics. 

FTOEM080 - Sl 2 - Displays and EXECUTES the NEWDOS/80 Appendix A progra ms and keyboard entries. A real time saver. 32K. 

Disk only. Deduct S3 each tor 2nd-3rd-4 th program. Add 4% for MasterCard/Visa 

NEWDOS/80 - Sl 35 DOUBLER - S2 t 5 [Coupon honored) DOUBLE-ZAP II - S47 DOUBLE-ZAP - S27 BASE 2 MODEL 850 - S760 w/C able 

MODEL Ill DISK ORIVES FIRST - S760 SECOND - SJ50 EXTERNAL - S430 

,.,445 AT-80 3827 Dismount Dallas, Texas 75211 (214) 339-0498 
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~FOR THE TRS-80 MOD I , 
DUALCASE"' 
UPPER/lowercase, full time from power
up; NO software; Standard typewriter 
kcyboord operation (shift lo UPPERCASE); 
Control characters can be displayed; 128 
Total character set plus full graphics. 

KEYBOARD DEBOUNCE"' 

Extra keyboard debounce, full time from 
power-up; NO software. If d irty keys 
are a problem, this is for you. No 
charge. 

BLOCK CURSOR* 
Repleces the underline aryle curoor d i
rectly. Easier to locate on a full screen. 
NO distracting blinking. No charge. 

SHORT CASSETTE LEADER* 
For tape based systems. Does NOT 
change baud rate. Only shortens recorded 
leader. Saves four seconds of waiting 
time . Great for data files! No conflict 
with high baud ra te tape systems. 
$ J 0.00 extra. 

ELECTRONIC SHIFT-LOCK* 

No extra keys or switches. Simply tap 
either shift key, UPPERCASE lock, normal 
shift unlocks . $30.00 exlr~. 

SWITCHABLE* 

Offers peace of mind . Toggles between 
original factory operation and "PATCH" 
enhanced. $25.00 e x tra. 

Call Now (208) 883-0611 
CECDAT, INC . ...-s2 
P. 0 . Box 8963 
Moscow, ID 83843 

Name ·--···-·············-··--·-- ·· .. - -........ .. 

Street -----·· --···--·-.. ··-··---- --------.. ···-·----· 

City -··-----......... - - - - --···- .. _ .. ___ _ 

State ---·-.. ····-· ·- .. ·--·· ZIP -- -------·-· 
0 Check, Money Order, Bank Draft 

0 VISA, MASTERCHARGE, Purchase 
Orders (add 3%) 

Card/PO No. ···--··-···--··-·-- ---·-- ··--

Expiration Date _ 

Today's Date ---------·--····-·-----·· 
YO<J must check one : 

0 "MEM SIZE" 

THE PATCH . . 

TOT Al OPTIONS. 

0 "<\\EMORY SIZE" 

$69.97 

ID Sales Tax 3% (Id Res) 

Ship. & Hand. @ 2.50 ea. 

COD ADD $2.00 ea. 

TOTAL ORDER 
Price. valid through February 28, I 981 

"TRS-80 is a trademark of Tandy Corporation. 

v Reader Service-see page 242 

0 

SCRINPUT. 
SCReen INPUT replaces INPUT and is 

easily adapted to YOUR application. 

0 "ARROW" keys ( t '~ ) provide full 
cursor control. Makes editing easy. 

0 Can't be out-run by even the fastest typist 

0 Up to 80 data fields on a screen 

0 Flashing cursor· won't hide data beneath 
it. 

0 Fully relocatable· work in any TRS-80* 
Model I Level II machine, without modification. 

('TRS ·BO is a Radio Shdck Trademarlr) 

SCRINPUT In finance: D<!uelaped for a 
banker; loan amaunl.3. /n(tffl$1 rates and 
number a( P'l!Jments are typed dirtctly 
into the uid~ worksheet. Comput<!r 
calculaces and displays resulCs. Nt.w 
ua/ues can be typed dlrectlg over old. 
Much easier and (.osier than IN PUT. 

Imagine. Data entry by filling in a video form. Easy error correction 
· just type over mistakes. No cumbersome INPUT statements, no 
valuable data scrolling off the screen. 

SCRINPUT MAKES IT POSSIBLE IN JUST THREE STEPS: 

Draw your input form on the video screen using PRINT statements. 

Define data entry fields in the SCRINPUT data table, 

Activate SCRINPUT through a USR call. 

Now fill in the blanks. SC~INPUT assigns all data to BASIC variables 
which are processed normally by your program. It's that easy! 

SCRINPUT comes with user manual of instructions. examples and demo programs. 
Even the loan worksheet program and a source of listing of the machine language 
code are given . Try SCRINP(JT. If you are dissatisfied for A NY reason, re turn it 
within 10 days for a full refund . 

ACR Consultants 
I 000 North Bittner Road 
New Palestine, IN 46163 ...-2e2 

Please Send Me: 
0 SCRINPUT on diskette .. ... $27.00 
0 SCRINPUT on cassette .. .,. S29.00 

Phone Orders Welcome 
(31 7) 861 -63 I 9 
•All orders shipped wilhin 2 4 hour 
• I 0-day money back guaranlee 
• V/5A or Maslercharge accep led 

Indiana Residents please add 4 % sales lax , Personal Checks take two weeks to cl ear. 

Addre ss _________ _ _ City ____ State ____ Zip ___ _ 

Credit Card Number ___ ___________ Expiration Dat e __ _ 

Signature ---- ------------- -----------
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wonder why data bus buffers 
are employed in this circuit, 
keeping in mind that the 8.255 
has a three-stale data bus buffer 
capability already built in. My 
e)(periments reveal that external 
data bus buffering is sometimes 
necessary due to relaxed 
parameters of chips available at 
bargain prices. My advice is to 
utilize the external three-state 
buffers as added insurance 

against difficulties you might 
encounter. 

Construction 

Component layout is com
pletely noncritical; however, you 
might spend a few moments try
ing different IC arrangements to 
make wiring fairly simple. I urge 
you to use sockets for all ICs, 
because it will make component 
replacement easier. 

74LS32 

I built the circuit shown in Fig. 
1 on a Radio Shack experimen
tal breadboard. My construction 
is centered on use of this board 
because it provides ample room 
for wiring fairly complex cir
cuits. 

If you are following in my foot
steps, obtain two breadboards 
and two mating connectors for 
those boards. One wilt be used 
to terminate one end of the 
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Fig. 1. Circuit diagram of the Interface Board. Pin assignment on the 
110 connector is optional with user. 

Noles: 
1. Pin assignments on opt!ona! cormector lo be made by user. 
2. Adjust value of A, as necessary ( :t 50 perceni) to oblain proper operation wi th 

selected transistor. 
3. Make no suDstltutlOns !or lhe 7407. Maximum voltage ratings of other open· 

collector inverting bulle; !Cs might be exceeded during prOCJramming. 
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cable between the interface 

board and the keyboard. The 
other 44-pin connector is epox
ied to the top of the interface 
board. It serves as a convenient 
means of connecting the inter
face board to additional cir

cuits. 
The second board will be used 

in construction of a circuit that I 
feel many readers may find us
able. 

The connector that goes with 
the keyboard output is a 40-pin 
connector with 0.1 ·inch contact 
spacing. It is available from 
several companies advertising 
in this magazine and similar pe
riodicals. 

The interconnecting cable, 
with a recommended maximum 
length of about one foot, is ter
minated on one end with the 
44-pin connector. Of course, the 
40-pin connector is used on the 
other end. You can use ribbon 
cable or individual stranded 
wires to form the conductors. 

As you fabricate this cable, 
you could provide only the 
necessary connections be
tween the TRS-80 and the inter
face board. You can also look to 
future needs and connect all 40 
corresponding pins. The latter 
approach would probably cut 
down on cable-making later. 

I suggest using the same pin 
assignments for both connec
tors (pin 1 to 1, 2 to 2, etc.}. If you 
use this method, other 44-pin 
boards can be connected to the 
TRS-80 using the same cable. 

What about the four extra 
pins on the 44-pin connector? 
These are to be used as you see 
fit, to connect the outputs of one 
or more external power supplies 
lo the board affixed to that con
nector. 

Don 't forget the ground con
nection between the external 
supplies and the connector. Use 
any pin designation that suits 
your fancy, but have it well
documented. Remember, you 
might want to use this cable and 
the same power supplies on an
other board. 

Caution 

One word of caution regarcJ
ing the 40-pin connector. De
pending on the manufacturer, 
the pin number designations 
might not agree with the pin as-



PENCIL-FIX 
Save your warranty. Use PENCIL-FIX to avoid custom control key on your keyboard. 
Redefines the control key for EP to be the @key. Use RS lower case mod orthe EP 
mod without the control key. Disk based EP only . . . $14.95 

PRINT-CENTRAL 
Send any control code directly to your smart printer from the BASIC command 
mode or from DOS. Avoid having to type such things es "LPRINT CHR$(31) just to 
change pitch. Use CLEAR right arrow (two key strokes) instead. Any code from t to 
J 1 may be sent. Mod I 32K disk .. . $24.95 

SPOOL-REL 
An in-memory print buffer that runs In Mod I 32K or 48K disk systems. Fully relo
catable code and buffer. A true background spooler at an unbelievably low 

price . . . $24.95 

TIGGER·GRAF 
Create engineering, scientllic, business, or just plain fun on your JDS 4400 or 480G 
printer. Resolut ion is 495 x 575. Easy BASIC programs provided lor data entry and 
machine language module for speed. Includes setting Individual points, drawing 
lines, shading shapes. Several graphs may be catenated along the Y·axls for larger 
graphs. Requires Mod I 32 or 48K 1 disk . . . $149.95 

THE COMPUTER STORE 
4949 SOUTH PEORIA AVE. 

TULSA, OKLA 74105 
918-747-2550 

DOES YOUR SMART PRINTER 
SUDDENLY BECOME DUMB WHEN 

YOU PRINT FROM SCRIPSIT? 
Is your printer capable ol underlining 

but not lrom Scripsil? _ 

Is your printer capable of Bold Pr1nllng 
but not from Scripsit? 

Can your printer super script and sub script 
but not from Scripsit? 

Can your printer change pitches 
but not Jrom Scripslt? 

THE ANSWER IS SCRIPMOD 
SCRIPMOD does not require a separate printer driver. With SCRIPMOD control 
codes can be embedded in the text of your document . You use the same format line 
sytax you're used to now. SCAIPMOD adds one format instruction to Scripsil & two 
control codes. 

The above line tells SCRIPMOD to justlly tex t and to backspace the printer upon 
encountering a Text Character in the document. The Text Character is entered by 
placing the cursor at the place in texl where the control code Is to take place and 
typing an @ T. Of course your printer must be capable of backspacing and must 
use the ASCII code 8 (or H) as the control lor backspace. JI the code Is something 
different there is no problem as the correct code may always be sent. Any control 
code your printer is capable of using from 1 to 31 with or without an ESCAPE lead In 
may be sent. 
The second control code which is added Is the MENU command. You press an @M 
and the screen clears and prompts you to select a drive from O through 3 or return to 
the texr. All visible files can be displayed on the screen at this time. When you 
select to return to the text, the cursor is placed on the exact character it was on 
when you selected @M. 
This ad was written with SCRIPMOD and the Daisey Wheel II printer. 
The minimum system required for SCRIPMOD is the Mod I 32K disk system with 
either the AS lower case mod or the EP lower case mod. 
SCRIPMOD is supplied on disk with full documentation for $39.95. 

VERN STREET PRODUCTS .... • 32 
114 West Taft 

Sapulpa. Oklahoma 74066 
Phone : 1918\ 224-5347 

Hl·RESOLUTION 
GRAPHICS FOR TRS-80* 

INTRODUCING: 

E/RAM 
• 

E/RAM Graphics is a unique hardware/software package. which will integ rate high
speed. high resolution graphics into any Level II TRS-80 system. E/RAM hardware 1s a 
Jully plug-compatible box . which installs in minutes. and requires absolutely no 
modificat ions lo the TRS-80 system. E/RAM software is a compact. relocata ble set of 
utililies which provides the user with easily accessible graphics functions. For instance: 
the user pokes tile end point coordinates of a line into cert.a.in locations. does a USR call. 
and an optimized dot-raster line is automatically drawn on the screen at very high speed 
(less than 10 mill i-seconds lor a medium length line). 

E/RAM does not require the purchase ol an addit ional monitor CRT . The high-reso lution 
graphics video is sync ronized with !he TRS-80 video and appears on the s_creen with the 
normal TRS-60 display . Alphanu merics. TRS-60 graphics. and E/RAM h1gh-resolu1Jon 
graphics may be displayed simultaneously or individually . 

EI RAM hardware contains its own 6144 byte video memory . which provides a true 256 x 
192 matrix of lnd1pend1nt graphic elements . IE/ RAM is NOT a programmable character 
generator type graphics system. Character generator systems have se rious limitat ions 
in lull screen graphics applications .) 

EIAAM will operate with or without an expansion interface. and with any standard 
memory conf iguration (4k through 48k) . 

E/ RAM is fast. "E/ AAM" is an acronym for Extended Random Access Memory. a very 
short description of the Patent-Pending method of 110 employed by th is device. which 
gives it memory-mapped speed without interfering with lhe memory space used by the 
TRS-80. 

The installation of EiRAM will not alfect 
normal operation ol !he TRS-80. High 
resolution ON /OFF is under program or 
manual control (a switch is provided). An 
expansion card edge connector is prov ided 
so that other peripherals may be used on 
the TRS-80 bus. 

EIRAM soltware package is compact (less than 1000 bytes). fast . easy to use. and very 
flexible. A relocating loade• .s provided. The user can delete unneeded routines if more 
memory space is requirea . Lines can be drawn as fast as 13 per second using BASIC USR 
calls. and as fast as 200 per second using assembly language program s. 

Routines usable through USR of BASIC. and ol course an assembler CALL are: 

!NIT Sets up display 
PLOT Plots a point 
READ Reads a point from the screen 
BLACK Sets drawing mode to black (off) 
WHITE Sels drawing mode to on 
CLEAR Clears the high-resolution graphics screen 
LINE Draws a line 

As an example. after the utilities package is loaded and you desi re to draw a line. the 
following sequence of BASIC instructions could be executed : 

U; LJSRIO) Return the communicat ions area 
POKE U•t .XO Provide the beginning X coordinate 
POKE U•3.YO Provide the beginning Y coordinate 
POKE U•S.X I Provide the ending X coordinate 
POKE U•7.Yt Provide the ending Y coordinate 
V;LJSRl4) Draw the line (Current speed is 

approximately 13 vectors/second) 

The complete EIAAM package is available lor only $349.95. and includes case, power 
supply. cables. soltware cassette. and complete documenlation: 

To order. or for further details, write or call : 

VERN STREET PRODUCTS 
114 West Taft 

Sapulpa, Oklahoma 74066 
Phone: (918) 224-5347 

We handle a full line 
ol Radio Shack products 

Send $10.00 Jor a set of the manuals provided (applicable towards purcnase) 

Dealer inquiries are invited. 
Terms: COD Welcome. check. money order. Master Charge. or Visa 
Delivery : Stock to 60 days. 
EiRAM was designed. and is mMufactured by KEYLINE COMPUTER PRODUCTS. INC. 
13 East 6th Street. MI C 200. Tulsa. Oklahoma 74119. 

"TRS-80 is a registered trademark of Radio Shack. a Tandy Corporation. 
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MICROCOMPUTERS 
We have consistently offered the 
TAS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 

TRS-80 Model 11, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model II, or Model 
Ill computers and systems. Color 
Computers. and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan
sion interfaces, printers, diskettes -
everything for your TRS-80 System. 

AI~B.rt ·~~ \ 
We have the full line of ATARI 
personal computers and systems. 
including Models 400 and 800. 
The computers , accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immed iate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you ' re looking for the best 
prices in the U.S.A., for micro
computers and accessories, call 
Computer Discount of America, 
Inc .. West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 
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Go Boldly 
Where No TRS-80 Program Has Gone Before! 

COSMIC PATROL 
WARNING: PLAYERS OF THIS 
GA.'1.iESHOULDBEPREPAREDFOR 
A STATE OF REALISM HITHERTO 

UNAVAILABLE ON THE TRS-80 

Skilled players soon master many dif. 
liculc computer games. but COSMIC 
PATROL is in a world all its own. The 
challenge intensifies! Supponing graphics 
and sound (optional) make each en
counter an exciring new experience. It all 
adds up 10 a Super 3-S pac.kage . . . kill. 
S!Bbt and sound. 
Sc<nario: The Cosmic Patrol program 
puts you in the command chair of a small 
intaste.llar pat rol craft. Your mission is 10 

defend Terran space and prey on 1he 
Quelon supply ships wh.ich carry es.'cntial 
parts and lubricants for 1ha1 implacably 
hostile robotic force. The drone frcighlers 
are fairly <SSY pickings for the accom· 
plished starsnip puo1, but beware of the 
1-Fighterescom. They're armed, fa.,t and 
piloted by inrelligent robots Jinked to baJ · 
de coIDputers. They neYet miss. 

The Cosmic Parrol program is not just 
another =ch ar:d desiro;· game. With its 
fasc. real-time actiuu, impressive sound 
oprion and superb graphics, this machine· 
language program is the best of its genre. 

Don ' t keep pulling quarter a fter 
quaner into arcade games or S!)C'nding big 
bucks for video game cartridges . ~ 
Cosmic Patrol from lnsun1 Sofl · 
ware-and get the best for less! (Tl) 

Order No. 0223R 
$14.9S Tape. 
Order No. 0224RD 
$14.95 Disk. 

• • 
• 

·( 

ASTEROID 
OATE: 28.02.2047 
LOCATION : 270 million mil.es from 

Terra 
MISSION : Mainraining Terra 's Space 

Lanes 

Briefuig wiU follow: 
I. I Your misiion is to dCS1roy any ast<r· 
oids in your .§CCI.or and 10 pr<vcn1 alien 
spacecraft from infilmuing the T<m!ll 
Defense Network . 
1.2 Your ship Is· armed wi1h an anri
ma.tter cannon. You can shoot large aster· 
oids, but this rums them into many 
smaller astt ro ids , each capable of 
destro;ing )'OUr ship . 
l.J In addition , alien ships can make in
SlaJHaneous hypcn.pacc jumps into your 
area and start firing on your ship. 
l.4 You'll need ligh tning reflexes and 
nerv~ of sted lO survi.,.c Asteroid. We 
have no use for non-survivors! 

Asteroid, a real-time , machine-Ian · 
guage game, feat urcs varia~le levels of 
di ffoculty, superb high-speed g.raphics, 
sound cfl'<.-cts and automal ic score keep· 
ing. (T I) or (T2) 

Order No. 0237R 
$14.95. Tape 
Order No. 0247RD 
$19.95. Disk 

BALL TURRET 
GUNNER ~" 4~~- IA For ~ 1he Perro Roourtt Con· 

gk>meraJc has au.ad.ed ow phoC'on c:oUa:·· 
tion SlMioru ant.I i.c.anglcJ our dttp-spacc 
~ routes . The P RC Exxcnerator Chu 
fiah1 r.is.tum (codt IWTK': Gna1.) ha,·c 
beal 1heir main weapon . No,.· you can 
strike back, b)' JOtJlml lhe' ~I Tuna 
Guon<r Ser-.ic<. 

Lmaei~ yowsdf •The con1rol roruole 
or an LW-1417 Slratoblazer {Typ< B 
Srnu:eJic Laser Weapon) . 'lour Hmd.sli)u 
Dirtctor infomu you 1Ni a Gnat figlua 
tccoming in for an attack . You pi\'Ot )'OW 

&iiawa.11 laser twrd uncil you can see thC' 
lacget on )'Our monicor . ~ Ran&e lnd..i · 
caior shows him comin& in fut . The 
Targerin1 c:ompucrr studies his course 
and speed as Yolll' ftn,n tm\d O\ 'et 1hc 
(uin& key. You i.now )'Ou'U have only a 
fraciion o f a second iD "'tik:h 10 react . The 
Gna.1 figh1er 's tvasi~ maneuvers caU5C 
him 10 d ll.flO:' in your sj.glus . Suddenly. 

~ ...•. 
.... • j. 

~-._, 

you :site 1hc' FIRE Command and yo u 
raa irulinct i~'dv . Your lastr lxa.iTI la.Ute\ 
a.u1 and reduces itic Gnilll. IO an expanding 
ha:I of OOiu:d ps. M.imon act"om
pli<ll<dl 

Ball Tunc:t Gunner, '11111.h your choice 
o f muhipk k-.~b o( difncully. optMlna.J 
so:.ind eofft'ctt 211d w~b ~. is 
~lhan just agamc-. 11 '1 anach-m1w e . 
E>oerim<'< n1 (Tl) 

Order No. 0051R$9.95. 

TO ORDER 

Instant Software· 
See Your Local 
lnslant Software Dealer 
or Call ToU-free 
l-800-258- 54 73 

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

';:.,. 1r•dorr.ark ot Tar.d v Cor p Onl<ion 



signments on the male connec

tor at the rear of the keyboard . 
On the keyboard connector, all 

odd-numbered pins are on top of 

the circuit board, with pin one 

farthest from the RESET button. 

Pin two is directly under pin one. 

Pin 39 is directly above pin 40, 

which is closest to RESET. 

Use some suitable marking 
medium on th 44-pin connector 
and all boards to be inserted in
to it, to insure correct connec
tions. A reversal at either end of 
the cable would most likely dis
turb the operations of the 

TRS-80. 
A simple power supply fur· 

nish ing regulated + 5 V at 0.25 
amp would be more than ade
quate for powering the interface 

board . 

Applications 

If you have a specific use for 
the interface board, use the data 
sheet for the 8255 to determine 
the control word(s) that will form 
the chip for your applications. 
Instruct the computer to write 
the desired data to the control 
word register. This will give the 
interface board the input and/or 
output capabilities needed for 
the application. 

I use the interface board in 
conjunction with another circuit 
board to program 2708 EPROM . 

This second board is inser1ed in· 
to the connector mounted on 
top of the interface board. It 
contains all the additional cir
cuits necessary for program
ming and verifying the 2708. 

The interface board is used 
during programming for latch· 
ing output data from the TRS-80, 
to be presented to the 2708. 

When data is read from the 2708 
in preparation for verifying its 
stored data, the interface board 
will present latched computer 
output data to the EPROM and 
transfer to the computer the 
data read from the 2708. 

Programming the 2708 

The act of programming con· 
sists of writing eight-bit hex 

bytes to discrete memory loca
tions. Since the memory cells in 

an erased or new chip contained 

binary ones, only the zero bits In 

the bytes being programmed in· 

to the chip actually cause 

changes to take place in the 

chip. The only way a zero bit can 

""Reade1 Service-see page 242 

be changed to a one is to erase 
the EPROM and reprogram it. 

Programming must be done in 

a definite sequence, with timing 

restrictions placed on certain 

signals and voltages applied to 
the 2708. For maximum life of 
the programmed data, each 

memory address on the 2708 
should be programmed for a to
tal time span of about 100 milli
seconds. The maximum lime al· 
lowed for programming a lo
cation is roughly one millisec· 
ond; therefore, If each location 
is programmed for one ms at a 
time, approximately 100 com
plete programming cycles, or 
loops, would be indicated. 

All addresses on the chip 
must be stepped through in se· 
quence during programming. 
The manufacturer does not ad· 
vise programming only selected 
portions of the 2708 memory, as 
can be done with some other 
PRO Ms. 

The appropriate address data 
is presented to the 2708, fol
lowed by the data byte to be pro· 
grammed Into that location . 
After a short delay, to allow 
those two inputs to become 

stable, a pulse of about 26 volts 
at one ms is applied to a pro
gramming pin on the 2708. If the 

voltage on the CSNVE pin on the 
chip had been raised to + 12 V, 
the programming pulse causes 
the data presented at the in
dicated address to be stored in
to the EPROM . 

At the end of this program· 

ming pulse, the address data 
presented to the 2708 is incre
mented to the next location. 
Data for that location is then ap
plied to the chip, followed by 

another programming pulse. 
This process is repeated for the 
1024 locations on the chip. The 
above is then repeated 100 
times. 

After completing program
ming of the 2708, the voltage ap
plied to the CSNVE pin is de

creased to either + 5 v or 0 v. 
The five-volt level disables the 
chip, while zero volts allows 

data to be read from the chip 

when other conditions are met. 

The result of the above should 
be a properly programmed 2708, 

provided the data entered was 

correct. Cover the quartz win
dow with an opaque material 

far the TRS-80 fram Micro-Mega 
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such as black electrical tape to 
prevent gradual erasure by ex· 
posure to light over an extended 
period of time. 

Remember that address and 
data information must be ap· 
plied to the 2708 before, during 
and shortly after the one-ms pro· 
gramming pulse is applied to 
the chip. The latching output 
functions on the 8255 board are 
ideal for this applicat ion, and 
the interface board is used to 
control the circuit that provides 
the programming pulse. 

EPROM Burner Construction 

Fig. 2. contains the schematic 
of the 2708 EPROM programmer 
board. This board is designed to 
be plugged into the 44-pin con
nector glued to the top of the 

interface board. This is why the 
purchase of two boards and two 
connectors was recommended. 

However, those interested in 
a combination of the interface 
board and the 2708 programmer 
circuit should have no difficulty 
in build ing the entire circuit on 
one board. 

A standard 24-pin socket for 
the 2708 will be adequate for oc
casional use of the EPROM pro
grammer. For continual use, the 
additional cost of a zero inser
tion force socket would be 
worthwhile. 

There are no tricks involved in 
construct ion of the programmer 
circuit board. You will have to 
provide a source of + 26 v 
regulated at about 20 ma, in ad
dition to the conventional + 12 

BOARD-TO-BOARD 
CONNECTOR 
(OPTIONAL) 

4 9 
DO 

10 
DI 

2 II 
0 2 

13 
03 

POR T A 40 14 
04 

15 
05 

16 
06 

37 17 
07 

18 B 

v, + 5 v and - 5 v supplies. For 
the three latter voltages, I used a 
dual-secondary transformer and 
three separate rect i fier-filter
regulator circuits. Each regulat
ed output has a one-amp current 
capability, far more than is 
needed. Yet, it leaves open 
future options if you want to add 
onto those power supplles later. 

The + 26 v regulated supply is 
al so straightforward . I used 
another rectifier-filter circuit 
to prov ide about 30 v to a LM317 
adjustable regulator. This IC is 
trimmed to provide the proper 
voltage at its output. 

The 26 v lead from the reg
ulator is connected to the 
EPAOM programmer circuit by a 
plug and jack. Since voltage and 
current ratings of the connec-
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I 

18 
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tors are of no great concern, you 

might use subminiature audio 
system components. The plug is 
connected to the programmer 
circu it by a short flexible lead . 
No connection is made to the 
shell, or outer part of either of 
the mating connectors. 

The way the + 26 v source 
was connected to the program
mer circuit is used for a good 
reason . It isolates this voltage 
level from any other circuits 
even remotely connected to the 
computer. The separate connec
tion for the + 26 v supply serves 
to heighten caution to the user 
in its application. 

Software 

Program listing 1 contains a 
hex dump of my version of a 
software driver for the 2708 pro
grammer circuit. It is operated 
with the 8255 interface board. 

The execution address of this 
program is 7000 hex. Its locat ion 
in th is area puts it ou t of the way 
of other monitor programs you 
might use in conjunction with 
th is program. The driver uses 
the entire memory block be
tween 6000 and 67FF at differ-
ent points in its operations, so 
keep that area clear of extra ma
terial. 

The program now contains 
several absolute addresses that 
would prevent block-transfer
ring it to some other address 
range without internal modifica
tion . Relocat ion and address
changing by another program 
might not result in proper opera
tion at the new location, be
cause data storage locations 
and ASCII message characters 
appear in the program. 

Type this program into mem. 
ory, using a monitor such as 
T-BUG. Punch at least one copy, 
to save a lot of typing later on. 

After you get the program 
loaded into the computer, run it 
with power removed from the 
programmer circuit. This will fa
miliarizeyou with the actual pro
gramming process. 

You will see a display on the 
screen which leads you through 
the operation. The EPAOM pro
gram uses the memory blocK 
6000-63FF for storage at the ac-
tual program to be placed in the 

f ig. 2. 2708 EPROM Programmer circuit diagram. This circuit may be built on the Interface Board, or built 2708 . It uses local ions 
on a separate Radio Shack card. 6400-67FF for reading of the 
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DOUBLE-ZAP/II 
Unleash your NEWDOS/80 or VTOS 4.0 power into double clensity 1 

Double-Zap is a disk program which zaps NEWDOS/80 or VTOS 4.0 for double density operation 
when used in conjunction with the PERCOM DOUBLER. 

Double-Zap will completely zap NEWDOS/80 on a one or two drive diskette. it w ill completely zap 
VTOS 4.0 on a two-drive disk system, and for both NEWDOS/80 and VTOS 4.0 it will run single and 
double density, mix and match . 

Double-Zap provides you with *ADR* (Automatic Density Recognition). 

Acting as an extension to NEWDOS/80 or VTOS 4.0, *ADR• allows all drives to be used without 
regard to whether they contain single or double density diskettes. With *ADR* each drive is changed 
dynamically to match the density of the diskette that it conta ins. For dedicated applications it is also 
possible to "Lock" a drive into permanent single or double density operation. 

After Double-Zap has run, you will get an extra 64,000 + bytes on the original diskette including the 
original programs from either NEWDOS/80 or VTOS 4.0. Double-Zap will read any single density 
TRSDOS, NEWDOS or VTOS files and convert them to double density. Double - Zap is the ONLY 
double density conversion ior NEWDOS/80 and VTOS 4.0 authorized by PERCOM DATA to be used 
with the PERCOM DOUBLER, Required 32k RAM. 

Double-Zap I 
Double-Zap II 
Double-Zap II 

.,, Reader Sefllice-see page 242 

runs double densi ty only 
ior NEWDOS + owners 
runs single and double density 

Software Etc. . . ..-42 

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

$29.95 
$39.95 
$49.95 
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EPROM contents back into com· 

puter memory. This is used for 
later comparison with the pro

gram starting al 6000. 

portion of the 2708 has already 

been programmed, use your 

monitor program to look at the 

addresses in the 6400-67FF 

block. Satisfy yourself that the 

program already in the EPROM 
is appropriate in location and 

content. 

In the verify mode, the pro

gram compares the contents of 

sequential locations in those 

memory blocks. It prints on the 

screen the hex address where 

the locations differ in data con

ten t. 

If everything checks out, you 

are ready to begin the program
ming operation . Using your 

monitor, exercise great care in 
entering the data to be burned 

into the 2708, and enter this data 

in the one k block starting at 

6000. 

If you wish to make sure that 
the 2708 is erased, you can use 

the load and verify functions to 

do so. Write a simple program 

(possibly using the LOIA inslruc· 
tion) to load FF into all locations 

in lhe memory block 6000-63FF. 
If all the memory of the 2708 is 

not 10 be written into, make sure 

that all location s in the 
6000-63FF block, with the excep

tion of the portion containing 
the program to be burned in, 

contain FF. This way, you can 

add short program segments la· 

ter on into unused portions of 

the 2708. 

Insert the 2708 in its socket 

and apply power to the interface 
and programmer circuts. Check 

to see if the switch on the 

EPAOM board is in the READ 

position. Enter the appropriate 

command to load the 2708 con

tents into memory. Then use the 

verify function to see if all 2708 
locations contain FF. 

After you are satisfied that 
the data entered into the 6000 

block is correct, reenter the 
EPROM program and invoke the 
PROGRAM command. Follow 

If any locations in the 2708 
contain some value other than 

FF, that chip is not erased. If a 

70Z2 
70 10 
71Z2 0 
7030 
1e 4e 
7052 
7060 
70 7Q 
1es0 
70S0 
7'/,A'l 
708 1" 
71ZC2 
70 D0 
70 EV 
70Fe 

n ee 
711 0 
7120 
7130 
71 1< 2: 
71 52 
716 1" 
71 70 
71 8 8 
71 5'1 
71 Al!' 
n ee 
71 C0 
71 00 
71H" 
nm 

3[ IC CD 33 ee 3[ IF CD J3 l' I' 2 1 8 [ 71 CD A7 28 
CD 84 03 CD 3 3 01Z H 5 e CA 2 A 7"! H 4C CA S2 7 '!, 
FE ,6 CA 87 72 FE 54 CA Ml 73 2 1 en 72 CD A7 2 B 
CD 28 IZ·IZ H 0 1 CA 1" 21 70 FE IZD 2 0 14 C3 2 3 71 ee 
3E s e D3 iz3 3E 64 n 21 rn 6e 11 ee e4 1c E6 e3 
F 6 04 03 02 F5 7D D3 01 7[ D3 IZ 0 0 6 10 10 FE F'1 
r s F6 ea 3 ~ DS 21 e 0 rn 11 ee re e l 58 01Z ED 
Bl' 0 9 fl D3 02 2 3 18 7A FE ee 21Z· IZ·3 7B n IZI" C2 
40 70 Fl 30 rs FE 00 C2 •7 70 3[ SB D3 1"3 Fl C3 
36 71 3[ Se· D.3 03 2 1 00 64 11 IZ 0 04 7C [6 03 D.3 
02 7D D3 0 1 DB ee 77 23 lB 7A H 'lfl 2e IZ 3 7B n : 
00 c2 sc n c3 0e 1e 2 1 rn .s0 11 ee 64 e1 ee e4 
1 A BE c A c A 70 c 5 CD DB 70 c 1 2 .3 13 0B 78 FE ee 
2 0 0 3 7 9 FE 00 C2 C0 70 C3 13 71 7C CD E9 7" 7 
CD [ S 71Z 3[ 2 0 CD IZ9 71 C9 4F CD EE 70 CSl CB .3 F 
CB 3F' CB 3F CB 3 1' CD FC 72 79 E6 er C<S 30 FE 3A 

F A '1> 5 71 C6 'l 7 CD 09 71 C9 0 5 FD ES CD 33 01Z FD 
El DI C S 2 1 36 72 CD A7 2 B CD 2B 0 0 n : IZ D 21' F 9 
C.3 0 1Z 7'l 3 [ I C CD .33 ee 3[ 1 F CD 3~ ee 21 60 72 
CD A7 2 8 C3 40 70 21 4 9 71 CD A7 2 8 CD 2 8 ee I E 
0 D CA e0 70 2 0 F6 C3 'l0 7'l eo 0 0 0 0 'l D 51Z 52 4F 
47 52 41 40 40 4 9 4E 47 2 0 4 3 4F 4 0 50 4C 4 5 54 
45 44 eo 0 D 53 45 54 211' 53 57 4 9 54 43 48 20 54 
4F 20 s2 45 41 44 t'O eo 48 4 S 54 2 11' 45 4£ 54 45 
s2 2 11'· 54 4F 20 43 4F' 4E 51< 49 11 t ' 5 4 5 e0 eo 45 
50 52 4F 4 0 2 0 50 52 4F 47 52 41 4 0 4 D 45 52 ! D 
0 0 50 52 4F' 4 7 52 4 1 4 0 2e 54 4F 2e 1<2 4 5 20 42 
5 5 52 4 1: 45 44 2 :;> 4C 41 41 4 4 45 44 2" 41 54 2Z 
36 3e 30 30 48 l" D 0D 5 0 2" ~ D 20 50 52 4F 4 7 52 
41 4 D 0 D 4 C 2 0 3D 2 0 4C 4F 41 44 0 0 56 2 e D 2 0 
56 4 5 52 4 9 4<S 5 9 0 D 54 20 3D 2(1. 54 42 55 47 \!D 
iz o 48 4 9 5 4 2 e 51? 52 4f' 5e 4 5 52 2 0 4 B 4 s 59 2e 

72 00 ' 4 4F U 43 4F 4E 54 4 9 4 E 5 5 45 00 00 00 53 45 
721 0 54 2 0 53 5 7 4 9 54 43 48 2e 54 4F 20 511' 4 7 4 D 0D 
7220 48 49 54 211' 4 5 4E 54 45 52 2 ~ 54 4F 2 0 43 lff 4E 
72 30 54 49 4 E 55 45 00 0 D 0 D 45 4E 44 2'1 4F 46 2 0 43 
724:? 4F 4D 511' 41 52 4 9 53 4F 4 E 2'D 48 1<9 54 21" 45 4£ 
72 5Z 54 45 52 21?· 54 4F 2 0 4 3 4F' 4[ 54 4 9 4E 55 45 l1"l 
72 6e 51? s2 4F 47 s2 41 4D 40 4 9 1u: 4 7 2e 4S 4E 2 e s e 
727rz, 52 4F 47 52 45 53 5~ 00 1"0 ee 00 ee 00 ·30 z.e 11: e 

Program Listing 1. A hex dump of the 2708 programmer soft
ware. Ending address of the program is 7277, and execution 
address /s 7000. 
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the instructions in setting the 

read-write switch. The program
ming operation, covering 100 

loops of programming for all 

locations on !he 2708, will take a 

little mbre than two minutes. 

Now LOAD the EPROM con

tents back into the computer 
memory and VERIFY \hat the 

chip Has been properly pro

grammed. If all is well, congrat

ulations are in order. If an error 

address appears during the 

VERIFY operation , use your 

monitor program to delermine 

the difference in the two data 

blocks starting at 6000 and 

6400. 

If a data b it in the 2708 is a 

zero instead of a one, you have 

no chpice but to erase the chip 

and s\art over. If a location con

tains a one that can ' t be rewrit

ten lo a zero, that portion of the 

chip matri x is probably defec

tive. 

Erasure of the 2708 is done by 

exposing the memory cell ma

trix under the quartz window on 

the chip to a strong ultraviolet 
source. An EPROM eraser, con· 

sisting or an ultraviolet lamp 

and safety interlocks, is avail 
able from several companies. 

The eraser will do a complete 
job in 20 to 30 minutes. 

Programs 

Now that you can program 
2708s for yourself, what type of 
program should you place in the 
EPROM? Remember that the 

computer can read from the 
2708, but cannol write to it with 

any success. 
The program(s) therefore can 

not be self-modifying in any 

form, and do not store tempo

rary data. 
Tr e re are two good ap 

pro~ches to using programs 

burned into the 2708. One is to 
use the program in its present 

location, with designated loca· 
lions in dynamic memory used 

for temporary storage. 

Another way of shaping pro

grams entered into EPROM is 
this: bum a frequently-used pro

gram such as a machine·lan
guflge monitor into the 2708, 

along with a block-move routine 
for that program . When you 

have need of It , enter SYSTEM 
and the decimal address of the 

enlry point for the block move. 

Presto' Your mon itor program is 
loaded into dynamic memory 
and running before you get the 

cassette vers ion into the re
corder. 

If you don't have the expan
sion interface, or equivalent, in 

your system, you can use ad
dresses in the 3000-J?FF range 

for memory-mapping the pro

grams in EPAOM . In fact, you 

have room for two 2708's in that 
area. If you do have a disk 

system, you can st ill use ad
dresses 3000-33FF for one 

EPAOM. 
An alternate address location 

block for programs in EPROM 
would be anywhere above the 

top of your current dynamic 

memory. For instance, any ad

dress block above 7FFF would 

not interfere with dynamic mem

ory in a 16k system. Since you 

don ' t know when additional 
memory might be included in 

your system, you might as wel I 
locate the EPROM addresses 

well out of the way to start with 
(maybe in the Fxxx range). 

Another approach to multiple 
EPROM usage wou ld be the con

figuring of all address blocks in 

those EPROM programs to the 

same range of addresses . Then 
you could operate several 270Bs 

in parallel , so to speak, select
ing the aclive chip by means of 

a switch to apply the enabling 
signals to the desired EPROM. 

If you have followed all this so 
tar , you should have no dif· 

ficully in constructing a circuit 

that will accommodate one or 
more 2708s Keep in mind that 

complete address decoding 
should be provided for, and that 

the RD signal from the TRS-80 

should be used to enable the se

lected 2708 for a read operation. 
Building the ci rcuit on an· 

other breadboard will be to your 
advant age, since you already 

made the cable for the interface 
board . Unplug that board, insert 
the 2708 card , and enjoy some 
freedom from drudgery (en

countered in repeatedly loading 
that often-used program). 

Most computer t inkerers 
can' t resi st analyzing someone 

else's experiments and modify
ing them. That's line. We'll never 
get anywhere if we accept Ideas 

without challenging them. • 
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When PMC-80 was first destroyers. etc'. STAR WARS: Fly 
introduced to the United States. your space fighter into the Death 
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ASTONISHED at the QUALITY. SPACE TARGET: A fantast ic ani-
as well as the PRICE. In fac t. the-., •••••••••••••••••••••••••• r- mated arcade game of sk ill and 
PMC-80 has almost all the daring'. SAUCERS: Can you win 

features of America 's best selling IS Ill II SILE win 1he coveted Medal of Honor? computer. the TRS-80. but with a Here's what you get : 
price tag of $200.00 less' The PMC-80 microcomputer with 
(SIMUTEK'S price is $275.00 lessl) • 16.000 charac ters of "f n Computer 
Microsoft's Level II Basic and Memory". Microsoft's Level II Basic (built 
18K Memory. into the computer). a cassette player for 

Another reason for all the commotion storing or retrieving programs or da ta 
Comparison Chart 

Fee1ur•• PMC-80 TAS-80 is !ha t the PMC-80 uses the same. easy to (cassette player 1s built in to the computer') . 
learn. LEVEL II BASIC language thal the an RF Modulator for connecting 1he Microsoft s t-arnas1tc 

L0·1el 11 Baste Yes "r'es TRS-80 uses! What does this mean? It PMC-80 to your television set. 25 FREE Full 128 x 48 Graphics Yes Yes 
means that the PMC-80 can run all the programs so you start using your computer 16,000 cha,ac:e1c menio1y Yes Yes 

Tape recOt" oe1 !or srnnng 1 ooo·s of proi::irams that have been 1mmed1ately, complete 1nstruct1on manual. 
written for the TRS-80 Level 11, 16K learning manual and owners manual so or re1riewng programs Yes Yes 

Use your ovm TV (Save SS1 Yes 0 
computer' Some of the programs available you can beg in wnring your own programs Expandable lo 48.000 
include: Flight simulation. World Champion righl away' charac1ers ol 

Chess program. Scores of educat ional and Best of all . you have the chance to use 1n compu1er memory Yes Yes 
Use TRS -80 business programs Word processing the PMC-80 in youi own home before 
exparsK>O interface Yes f es 

programs and hundreds of other games making you r final comml\menfl Keep 11 for Expandable lo • lloppy 
OlSk ar1ves and simulations . two weeks. if. for any reason you decide 

The PMC-80 is expandable! not to become a PMC-80 owner simply 1ove1 100.000 characters 01 
slorage on each one') Yes Yes 

Your PMC-80 is ready to grow with send ti back. (1n new condition please). TclQphona Comm1.1nicar10ns 
your needs. Using a special cable. arid we will promptly refund the full available connec1 to lat ge 

available from Simutek for $35.00 . 1\ may amount. 1nclud1ng your delivery charge' compute1 s1 elec.Jronic mail e1c Yes Yes 
I 000 s ol ready made pro· be connected to Radio Shack 's Expansion Time is of the essence. Please order 
9'arns avadble lor 

interface. to give you up to 48.000 now. as !his price can only be guaranteed educa1ronat and scienfl11c 
characters of memory, up to 4 disk dnves. hrough December 25. 1980 aophca1tons? Yes Yes 

Printers available addition of a telephone communicat ion 
system. Voice Synthesizer. various printers. 
a real time clock . as well as plollers and 
other neat interfaces' As your skills with 
the PMC-80 improve. you're sure to want 
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2000: Command the Enterprise'. INVASION 
WORG . Stop t11e invad ing marauders from 
space before they take over eanh1 You 
command Earth's forces of androids. 
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enemy 's robots. saucers. proton 
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I (No ta x on out of state urders) I 
1 Call Toll Free I 
I 800·S28-1149 I 
L_!.n_:~°.2a.!~~~8~~-~.°~~~t-J 
Sl•TEK ,,..19 

CllPITER PRlllCTS TM 

9881 E. Skyview Dnve 
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REVIEW 

" 

Riding the right freight to the stars? 
Then you 1ll be interested in this review of astronomical software. 

Starstuff 

Russell M. Genet 
Fairborn Observatory 
1247 Folk Rd. 
Fairborn, OH 45324 

Twinkle, Twinkle Little Star 
My '80 Knows Right 
Where You Are . 

Based on the overwhelming response I 
received to the short "80 Skywatch" 

note in the May 1980 issue of BO Mlcrocom
puting, there must be a sizable segment of 
80 owners who desert their falthful com put· 
ers on clear nights to peer through tele
scopes at stars, planets, and satellites. As 
adult toys, telescopes compare favorably 
with microcomputers in both expense and 
fascination, and one can easily appreciate 
the dilemma of trying to decide which toy to 
play with. This can easily lead to depression 
and eventually, severe psychosis. Fortu· 
nately, American Ingenuity has risen to the 
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challenge and the 80 skywatcher need no 
longer dislocate his psyche with wrenching 
indecision, but can play with his two favor
ite toys simultaneously. 

The first program comes from George 
Hall, of Asheville, NC. For less than $20, 
well under the cost of a single psychiatric 
session, you can load George's cassette in 
your 80 and convert local to sidereal time so 
you can adjust your setting circle. If you're 
not sure when the sun will set, due to a hori
zon obscured with skyscrapers, George's 
program and your trusty 80 will keep you 
posted, throw in the time of twilight, moon
rise, and moonset, and also give you the 
moonphase. The position of the sun, moon, 
and planets are all a snap, with numerical 
positions and a sky map display. If you see 
a strange object, the UFO identifier will 
quickly tell you whether it is in earth orbit 
and thus a satellite or something really 
weird. If you consistently get OBJECT NOT 
IN EARTH ORBIT, either send the program 
back to George or start seeing your psychi
atrist again! 

The second program comes from SAT 
TRAK International, Colorado Springs, CO. 
This program is so professional, It is ru
mored that the government's big satellite 
computing center In nearby Cheyenne 
Mountain Isn't really run by two back-to
back CDC Cybers, but Is actually taken care 
of by an 80 tucked away In the janitor's 
closet churning away on a SAT TRAK pro
gram. With this program, your 80 can chart 
the positions of as many as 50 different 
satellites at any time In the past, present, or 
future. 

The latitude, longitude, altitude, right-as
cension, declination, range, azimuth, and 
elevation of satellites are all available. On 
cloudy nights, you can display the satellite 
tracks on a world map. Ephemerides (also 
known as orbits) are easily updated from 
data provided free by NASA. The amateur 
observer who claimed he saw a Russian 
through a spaceship porthole with his 
Celestron-8 needs to head back for an extra 
couch session, however. 
, Program number 3 is provided by Cosmic 
Computer Works, Belmont, MA. The works 
you can get includes an almanac program 
that will provide you with all you want to 
know on the whereabouts of the sun and 
moon, times of sun and moon rise and set, 
twilight, etc. It covers AD 1700 to 2200, thus 
being useful to your distant descendants, 
and is guaranteed to work in Antarctica If 
your fingers don't freeze to the keyboard. 
For the comet chaser, Ephem will keep you 
in touch with your favorite ball of gas and 
rock, and will even tell you at what earthly 
latitude the comet will be highest in the sky 
so you can properly plan your vacation. The 
80 equipped comet-chaser should avoid Up
per Slabovla, however, as they tend to im· 
pound computers as secret Imperialist 
weapons. The flnal word from the Works is 
Myoptics. This program Is just the thing for 
those amateurs who not only grind their 
own telescopic optics, but wish to design 
them also. With Myoptlcs, your 80 will de
sign paraboloidal, ellipsoidal, or hyper
boloidal mirrors or lenses, and Schmldt
Casseg ral ns and Eccentric-pupil Her
schelians will be a snap. Be forewarned, 



Challenge VC?JI C0t'r4Xlf'ionS lo a 
tost-poced. a.-tiOl"Kll"IO-Oruwer 
gane coupling sound elfects and 
non-stop graphics to test vo..ir ex
pertise on live subjects THE 
Vt/fl.AAD"S a wiz at OS$in-il0ting ne.N 
9.Jb;ec!s .. its built-in ulllil';" pragran 
lell you aeate &.en more subjects 
to give THE Wfl.AAD a mir.O Of yoor 
own. Timed fesp'.)N8S gills each 
plofer a cnance to steal from the 
opponent$ or force other p1ove<s 
into a,,_ing. Match wits with THE 
WTZAAD. a Pragroml Unlimtted 
-=h.4ive! 

Regularly $19.95 

YOU HAVE TO HEAR If 
Td1B.1Mm 

Tun V<:AJI 161( TRS-80 LE!1191 II into a 
high (1Jality mJSicol nstrument. The 
sollv;ore inclUdes a digi!al synthe
sizer. a music language corrpiier. a 
fl.Ill soeen editor. a ftle m::nlQ9' and 
o llcice inilialtzation utility. The tad
wore Is a single 1 'h • 2· PC board 
Which plJQS info rhe~ con
nec!or on rte lRS-8'.l K~ or tt\e 
screen printer connedor on !he e•
ponSiOn intenooe. Plugs into orry 
°"""'ifief. Wrne vour OWi\ music or 
join scores a ctreis in !roding n-usic. 
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RE DISK OF MUSIC! 

IREMTHllOUGt41 UNLIMITED 
ACCESS TO YOUR l1IWOI 
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.clu•lft .• fluN on msoos. 
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befs tt\e dote and Trme alter Reboot 
• Lowercase driver opliOn • 

Oplion<JI Password En!ry • Auto
matic di5C~T upon loss of car· 
rier • Sets Nulls and Line Feeds • 
Pius. many more oulstanding 
leolures! 

Regulartv $29.95 

Meet PROGRAMS UNUMnED, the microcomputer Industry's newest and 
most exciting source tor the hobbyist who demands the widest 

possible chotce of top quality programs! 
*MENTION "80MICROCOMPUTING" WHEN YOU ORDER, AND 

SAVE $5 ON OUR MOST POPULAR PROGRAMS. 

HOW TO ORDER 
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NY STATE ONLY- PHONE COLLECT (516) 997-8668 (9 AM - 5 PM) 
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the software source'M 
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.... 110 
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NEWOOS-80 and NIWOOS 2 1 are reg
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however, that many an amateur has gone 
over the deep end trying to get a perfect hy
perboloidal figure. They don't call them tele
scope nuts for nothing. 

The final cure Is Uranographia Machina, 
from Luninscript Inc., Rochester, NY. This 
program contains detailed data on 1400 
stellar objects. GC and Bayer identifica
tions are given, along with position , magni· 
tude, distance, and spectral class. The posi
tion of the sun, moon and planets aga inst 
the star background can be displayed. An 
80 disk version is in the works. Observing 
1400 stellar objects should provide a 
lengthy cure Indeed. 

Several cases of successful self-therapy 
have been reported. Among these were Sid
ney Freidin, Laredo, TX, who wrote a pro
gram for his 80 to give the altitude and azi
muth of the 25 brightest stars, to aid in aim
ing his Celestron C-8. Another is Bob Patter
son, North Little Rock, AR. Bob uses his 80 
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Fas t Co n 1µik d Ma c hin e L::ing uage 
Comprehens ive Da ta Base Ma nager 

• Tra nsfor ma t ion s 
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balance shee t . P & L state men t by profit 
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Minimu m hardwa ,e : TRS-80 \l .1de l I. J:! K. 
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Contmodorc 200 1 Series: corni n g i;;oon . Wa tch 
for ann ouncement o i other small busines~ 
applo.:at.101\S so ftwa re in ;he 1110 11 1.hs to come. 

1~1 -~ 
TAR HEEL SOFTWARE 

SYSTEMS, INC. 
'ilb S U _XIZ\{ . I ON AV[ P 0 !\OX I IU 
8C JRLI N<i T<1N NO Hl H t ARO\ 11...,,A l. 7 ;: 1·: 
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to position his radio telescope. Dr. E. P. 
Belserene, a professional astronomer at 
Marla Mitchell Observatory, uses her 80 to 
catalog the observatory's extensive collec
tion of photographic plates, and to calcu· 
late heliocentric time. 

A former sch izoid my5elf on clear nights, 
I connected my 80 through a six-chip-inter· 
face-real time clock to a photoelectric pho· 
tometer on my 8-inch Cassegrain. I observe 
stars with small but interesting light varia· 
lions with it, which I report to professional 
astronomers. My 80 tells me which stars to 
point at, and where to place the photometer 
controls (very handy at 4 AM). It also dis
plays a trace of the light from the star as it is 
received , twinkles and all, automatically 
records the light intensity and time, and 
computes the stellar magnitudes, My 80 Is 
also used to transform the magnitudes to 
standard form, add heliocentric correc· 
lions, do a least-square-solution for time of 
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minimum light in eclipsing binary stars, and 
predict the times of eclipse in double preci
sion. 

Unlike the rare solar eclipses, some 
binary stars have an eclipse every six hours. 
If this sort of thing turns you on, your recov
ery will be hastened by Joining the Interna
tional Amateur-Professional Photoelectric 
Photometry Communication (IAPPPC), c/o 
Dr. D. S. Hall, Dept. of Astronomy, Vander· 
bilt Univ., Nashville, TN 37235, and the 
American Association of Variable Star 
Observers (AAVSO), c/o Janet Mattei, 187 
Concord Ave., Cambridge, MA 02138. 

I have heard unconfirmed rumors of a 
former sufferer of acute Psychot ic Astrono
mitus-Computeritus that programmed his 
80 to run his telescope in a completely 
automatic mode. Now every clear night he 
happily plays blocks with his little boy, 
walks the dog, and has restored his mar
riage to Its pre-80 bliss. • 

*SYSTEM TO BASIC* 
UTILITY 

The llrld9• letw .. n Basic And Your l!dl .. r i· 
Anomblor ll H•.-.1 NCIW You C•n lnclu<N Your 
Machine Ulnguago Program• tn Your l11lc 
Progr•m• P·A-l· H·L· E·S-S-L-Y. 

SYS-BAS Wiii CrHI• A Bult Program 
Moclul•Of Your M.clllno Cod• Thal Can lo llun Or 
Mer119d With MOii lllllC: Pr09ram, All H•• T• 
D•clmal And Typlllil Of Dal• Stalem•rlf1 11 0911e 
Alllomatlcally, Accurately, And FHI Wltll 

SYS-BAS 
EllmlnHH The Nffd For System Or DOS L.Oldl 
hlora Run11l1111 Your IHlc Pr09ram. 
Included ,, An Option•• FASTL.OAOER Pr1111ram 
Wiiien Wiii L.oad Tiie Module SYi-IAS HH 
Cr11ted lack Into Memory At 'Warp' Speed, 
Av•llable For MOdel l·l'K And Up. L.e ... 1 11 And 
Ol1k . 

S•nd Chtck Or Money Onl•r Tt/ I' .... ; 
cauette 19.95 J.F. Consulting 
Disk 24.9S 74.355 Buttonwood 
Calif. Residence Palm Desert, Ca . 
Add 6% 92260 

..,.. 35 

MEMOREX 
DISKETTES 

fl CARTRIDGES 
fo r your computer o r word processor 

BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity. Call free (800) 235-
41 37 for pric~s and information. 



E[)flS E[JflS 
A sophi s ticated Ed i tor & 
As sembl e r sett i ng t he standard 
for t he '80 Mode l I & Model 
11 1 . Al I EDAS CDt!VT1and s and 
SOURCE text can be ente red in 
eithe r uppe r case or I owe r 
case . Di rec t assembly form 
mernory o r di sk by rn e.:ins o f ~·: GET 

a s semb l e r directives. This 
gives t ex t buff e r capacity 

LOOS is the latest generation of operating 
systems for th " TRS-80 computers. LOOS is com
pletely documented in an extensive operat ing 
manual and total on-going support fron some o f 

equa l to your drive 
con fi gura tion! 30,000 bytes of 
symbol ta ble . 

Dire c t a ss embly t o di sk or 
memory fo r fa ste r deb u99 i ng 
ope rat i on s ! DOS 11 sysc em11 

COflY!land func tions KI LL, DIR, 
FRE E, and LIST a r e avai iable 
fr om wi t h i n the environment o f 
EDAS. 
The Ed itor, w ith r en umbe r , 
ma i nta i ns cQITl'l1a nd s y ntax 
identi ca l to the BASIC ed itor. 
Globa l change permits you to 
a l er a s tri ng t hrou;ilou t a 
<l e~ignatcd r ange o f l i n e s whi l e 
b l ock move r e loca t es I i ne s oi 
t ex t . 
EDAS is p r i ced at S79 p l us S3 
S&H , A 72- page manual inc luded. 

mnr1iil 
Now you c a ~ append two or more 
CHO fi l e s and/or SYSTEM t apes . 
Perform t ran s f er to & f r om 
d i sk / a p e of SYS TE H/C MD mod ul es 
wi t h off se t capabi I i ti e s . Read 
VTDS I SAM o verlays. Mo re ! $20 

the mos t knowledgeable peopl e in the indust r y 
i s provided, In short, LOOS is THE oper a t i ng 
system to use with the TRS-80 computers' 

$ 1)9 . 00 
+S3 S&H l[]IJS [J.I 

r1s111~lr 
Complement your a ssemb l y language tools with 
t hi s Z80 disassemb l e r whi c h prod uces scree n, 
printe r, cas se tte , or di sk fil e output. A two
pas s process provi de s SYMBOL S for 16-bi t ad
dres s and 8 - b i t r e l at ive r e fer ences. EQUat es l 

ORG are gene rat ed . Read SYSTEM programs & di s 
play l oa d addr es s range . $20 (OSMB LR I for non
dis k use is $15) 

~ Specify Hode l I or Mode l 111 (-.J 

~- -. 

1-
1,,_. , MISDSYS - Dept MCJ 

590 4 Edgeh il I Drive 
A lexandria, V i r ginia 22 303 

703-960- 2998 Mi cro NET 70140,310 
Dea l e r lnqu i r i e s l nvi t ed ..-221 

I' 

VISA 

NOW AVAILABLE FROM 
THE ALTERNATE SOURCE 

**SPECIAL** SPECIAL** 
TRS-80 ADD OM PRIVES 
IMMEDIATE DELIVERY 

Percom Doubler .. ....... . S200.00 
Newdos/ 80 Doubl e-Zap II ... . 45.00 
SA fOR .... . .... .. . ... .. . . 70.00 
Olympic Decathlon . ........ 22.50 
VTOS 4.0 .. . ..... . ... . . ... 90 .00 
NEWDOS/ 80 ......... . ... 135.00 
EDAS . . .. . ......... . .. . .. 70.00 
Word Slinger . .......... . .. 25.00 
Disc Int erfacing Guide ... .. . . 4.50 

Cash Sales Only/ Shipping lncluded! 1! 

OON'T FORGET 
a subscriptjon to 

THE ALTERNATE SOU RCE 
The rapidl y evolving technical 

ne wsletter for the TRS-80 
Sl2 .00 per year U.S. only 

SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 

COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED s'4as.oo 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 

Turn you r Editor As semb l e r 
a di sk package. Thi s 3ZK 
modifies EOTASM for DOS 

i nto 
f-!O tch 

oper-
a t ion. Feat ure s? Add ful I d i sk 
1/ 0, bl ock move, g lobal change , 
pri nter pagi na tion wit h op
t ional p r ompting , sor ted symbo l 
t abl e, print memory u t i I iza-
tion, co rr ec t DEFH expan s ion, 
pro tec l memor y, and recov er 
aft e r BOOT. From wit hi n the 
EOTASM you wi I l have DI R, KILL, 
l FREE . Upgrad~ your EDTAS H 
today ! Ver sion f or EOTASH+ 
com i ng soon. $20 . 

T~E EJ1Jj'~ 
THE 800 K must be a part o f your 
Z-80 language t oo l s, Vo l ume I 
gives you ac cess to al I mo t h 
ope rat i on s i n you r Leve l 11 ROH 
in cluding ASC J I -Binary conver -
ions. Included is a symbo l 

table o f the entire mach i ne 
noti ng ov e r 500 addresse • 
Volume 11 tel ls you everyt h i ng 
you wa nted t o know abou t t he 
Level 11 1/0 p rinter, key -
board , v ideo, and cass e tte 
routines are fully exp la i ned . 
Ea c h vo I ume has a f u I I y - com-
me n ted li st ing of all t he rou-
ti ne s discussed . THE B9~Ks wi ll 
save you hours of assemb l e r 
pr og ram deve l opmen t t ime . Don' t 
start pr og r anwn ing without TI1E 
B00 Ks . Each vol ume i s priced at 
$14. 95 + SI. SD S&H or buy both 
for $2 4.9 5 . 

Let Your TRS-80® 
Teach You 

ASSEMBLY LANGUAGE 
Trred al buying _book all er book on assembly 

language programming aM still not knowing your 
POP from your PUSH? 

REMsoFT proudly announ~s a more efli· 
crent way . using your own TAS·BO"' . 10 learn lhe 
1undamental s of assembly language programming 
· al YOUR pace and at YOUR conv•nience. 
Our unique package, . "INTRODUCTION TO TRS-80"' 
ASSEMBLY PROGRAMMING '" , will provide you wllh 
the lollowing: 
• Ten 45·mmute lessons on audio casse1tes . 
• A <Inver program to make your TRS-80" video 

monitor serve as a blac~board lor 1ne instructor. 
• A drsplay program lor each lesson 10 provrde 

1llustra11on and remtorcemenr for whdt you are 
hearrng. 

• A lexlbook on TAS·8 Assembly Language 
Programming 

• S!ep·by·step d1 s1&1lon of complete and useful 
roul ines 10 tesl memory and 10 gain drrect control 
over !he keyboard. video monilor. and printer. 

• How to access and use powerlul routines rn your 
Level II ROM . 

BTI 
off the cuff information 

abo ut th e TRS-80 
87.00 per year U.S . only 

each issue mailed first class 

90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

hrs course was developed and recorded by 
Joseph E. Willis ana is ba sed on the successfu l 
serres ol courses he has taughl at Mela Technologies 
Co1pora11on. lhe Raoro Shack Computer Center. ano 
ot her locatron s in Northern Ohio. The mrnrmum 
system required is a Level II. 16K RAM. 

THE ALTERNATE SOURCE 
1806 Ada Street ,.,, 138 

Lansing, Michigan 48910 
Ph. 517 I 487-3358 or 485-0344 

I/ Reader SeN1ce- see page 242 

THESE ARE NEW 5" FD's 

I 
2 INTERFACE, INC ..-245 

20932 CANTARA ST 
CANOGA PARK, CA 91304 
(2\3) 341-7914 

VISA AND MASTER CHARGE ACCEPTED 

REMASSEM·1 only $69.95 

REMsoFT . Inc. 
571 E 185 st. 

Euclid. Ohio 441t9 
(216)531-1338 

rnciune S\ 50 loo sn1ppmg and nandhng 
Ohio resrcsents ado S1h% sates tax 

.,.. 70 

TRS·SO-"' •5 a 1raaemttrk of !he Tand1• Co1 p 
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• TRS-80* Business Software with 2 Purposes 
1. SAVES YOU 

TIME 
Sales Analysis 

This package is divided into 
several modules: 
Sales Analysis: Will provide guide
lines to determine and analyze an 
individual's sales pe rformance and 
will show you where it ca n be 
improved. 
Data Storage: Allows you to store 
data in an automated processing 
ledger. It will kee p names, ad
dresses, phone numbers, dat es, 
ready for easy reference. The ledge r 
will also show the progress of each 
sales prospect, in completing the 
sale. 
Management Analysis: Will take all 
the sales records for your group and 
show you who your best sales
persons are, who needs more train
ing (and in what areas), and give 
you a sales forecast based on the 
projected improvernen t of your 
group's sales techniques. 
Market Analysis: Shows you where 
determined sales efforts can pro
duce the most success, when you 
supply data on marketing history. 
If your specialty is sales, we have a 
useful package for you. For the 
Level II, l 6K. 
Order No. 0131R $24.95 

TO ORDER 
SEE YOUR LOCAL 
INSTANT SOFTWARE 
DEALER 

'-------OR 

~Toll-Free 
1-800-258-5473 

2. SAVES YOU MONEY 

Oracle-80 
Oracle-80 provides you with 

business anavlsis and forecasting 
capabilities ·previously available 
only on large computer systems. It 
is a flexible, professional time-series 
analysis and forecasting package 
that can be used in sales forecast
ing, product planning, business 
planning, etc. Investors can analyze 
stocks, company trends and growth 
rates. Financial managers and econ
omists can analyze the general eco
nomic climate and investigate busi
ness cycles. Even families will find 
Oracle-80 useful in analyzing spend
ing or energy consumption trends. 
Oracle-80 can be used by anyone 
who needs to analyze and forecast 
monthly, quarterly or annual data. 

Even though it uses advanced 
statistical analysis, you don't have 
to understand statistics to use it. 
Oracle-80 was designed to be used 
and understood by the typical busi
ness person. While it is designed for 
ease of use, its powerful analytical 
capabilities will satisfy even the 
professional forecaster. AU input 
and output are. written in plain 
English and the package documen
tation care fully ex plains all the 
functions of the program. 

You can use moving average, 
rate of change, seasonal indices or 
cycle indicies methods to analyze 
your data. The unique graphing 
capability of Oracle-80 lets you 
visualize your histori c data or any 

~ffi"YAVA'i'R'OO\ffll\mi~~· 
<::!! ' ~u1nt Softw ... 
ii;: \\\ .. ,.e ~ ~ Guarantee """"-' : 
j!!i OUR PROGRAMS ,\RE GUARANTEED -. 
~ TO BIO 0 Alln' PRODUCTS. IF NOT :!,; i COMPLETELY SATISFIED YOU MAY ii!! 
~ RET URN Tli E PROGRAM WITHI!\ 60 ;i 
~ DAYS. A CR EDIT OR REPLACEMENT i:ri i WILL BE WILLJ !\GLY GIVEN fO R i:ri 

~W.-moo.wu\.~.u,~ 
v2 

of the modified data series you 
calculate. Additionally, you can di
rect any chart or graph to your 
printer. 

It will fore cas t future data val
ues using trend, moving average or 
seasonal methods. You may choose 
either a constant unit trend o r a 
constant percentage growth trend 
forecast for even more flexibility. 

Requires the following mini
mum system: 
!. A TRS-80 Mod !,Level II l 6K. 
2. An Expansion Interface with 

16K RAM. 
3. One or more disk drives. 
4. Any TRSDOS compatible DOS. 
5. A printer (optional). 
Order No. 0 I S2RD (disk-based ver
sion) $99.95 
For the Level II, l 6K. 
Order No. 0140R (cassette-based 
version) $75.00 

Executive Expense 
Report Generator 

You nave just returned from a 
Jong, successful business trip. You 
are now faced with that ugly beast, 
THE EXPENSE REPORT! 

Before you left, you resolved to 
record every expense in a little 
notebook. It worked fine for about 
two days. Now, you stare glassily at 
enigmatic scraps of paper which 
you've dug from various jacket 
pockets. 

This program will take away 
that pain! No, it won't tell you how 
to cheat o n that expense report. It 
will simply tell you how to play the 
game using established rules. 

When you supply your tale of 
woe to th.is program, ycur answer 
will be a clear, plausible expense 
layqut. The program has hard copy 
capability, if you own a printer. 
For the Level II, I 6K. 

Instant Software· 
Order No. Ol35R S9.9S 

•A trademark of Tandy Corporation 

PETERBOROUGH, N.H. 03458 
603-924-7296 
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These Penny-Pinching Prograins Help 
You Beat High Energy Costs! 

Designed for Home and Commercial Use 
Here's your chance to put the wraps on 
staggering energy costs. ENERGY 
AUDIT helps you inspect any 
home, analyze your findings 
and make fuel-conservation 
investments that result in 
big savings. 

ENERGY CONSUMPTION lets you 
monitor and manage fuel use for 

maximum cost efficiency. This 
combination will mean more 

dollars in your pocket in 
these uncertain times. 

1. Energy Audit 2. Energy Consumption 
Whether you're a home owner or involved in :a~n~e~n~er~g~y~-a~s~so~-~~~~~ Take 1he guesswork out of energy consumption and conserva-
ciated business, this is a "must" program for accurately deter- 1ion. This program keeps utility bill s for a 5-year period. 
mining heal loss . This program creates a computerized model of Records precise amounts used and costs for natural gas, water 
any dwelling. It will describe what materials are needed and the and electricity. Keep 1rack of energy costs, examine seasonal 
e timatcd construction costs to make a building an energy fluctuations and evaluate conservation efforts you' ve under-
miser. Requirements: TRS-80, Level II, 16K; Expansion inter- taken. The soaring cost of fuel requires careful energy manage-
facc with at least 16K; I mini-disk drive; and a compatible DOS me111. This program can make you a tight- fisted professional! 
for disk-based version; and an optional printer. Order No. TRS-80, Level II, 16K. Order No. 0132R $9.95. 
0052RD, disk, $75.00 or 0089R. casselle, $49.95 . 

Instant SoftwareM 
PETERBOROUGH, N.H. 03458 ,,..2 

THEY'RE EASY TO ORDER... I 
•See Your Instant Software Dealer, or \ 
•Call Toll-Free 1-800-258-5473. 

SAVE YOUR TIME 61 ... AND YOUR MONEY. 
Instant Software has the two best mail list programs available 
for your TRS-80 Model I and Model II. 

Mail/List for Model I and Model II 
name to your list. 1t wil t auromatically be 1nsened into its correct position in the files: therefore it's always 

Here is a mail 
i ng list system 

that can be run on 
only ONE disk-drive! 

ready 10 print labels' 
It wil l record your information in these fields: NAME. ADDRESS. CITY. STATE. ZIP, PHONE 

NUMBER. PHONE EXTENSION and a five character CODE field. You have the choice of a 3 tine. You can have up to 17 
fields of select ion for 

name/address retrieval. 
•Disk versatility allows you 

to add, delete. or change the 
numerous details stored in the 

system. 

4 line. or user defined label lormal. It can even include (optionally) a message line on your 
label ' 

Tne programs mos! outstanding feature is its sort ing capabili ti es. Mail/List allows 
you to choose which names you want lo be printed from the whole list. For exam
ple. all people in one zip code. or all people named Jones. who are living in a 
pa r11 cu lar c t1y or stale. For any name in your li st you can assign a code 
within the CODE field. You can then specify the code when printing 
labels. and only names with that code will be printed out. You can 
spectly up to 9 di fferen t codes' 

Every business and organization will save time and 
money with Mail/lis t to keep t1ack of customers or 
members. 
TRS-80 Model I version, Order No. SOOORD S99.00. 

Requires t6K RAM . Expansion Interlace 
with at least 16K RAM. one disk-drive ~ ..-;, 

-<> 00 .,,.., 
(,.,: ·o ~ '> 

and a printer. 

TRS-80 Model II version, Order 
No.5001RD S199.00. 

Requires 64K RAM and 
printer. 

WRITE FOR 
OUR NEW 
CATALOG 

(?1! • ~ -s-..(1,. 
'9~ ~ ,>- \.' 
~ r~-9< ~~ 
~\':... ..).~~ ~). 

,__....:.... __ ..;_..:.:...--=c....:....-=-'-'""". ~ 

TO ORDER: See Your S- 0 .,>
Local Instant Software 
Dealer or Call Toll-Free 

' 1-800-258-5473. 

•Features of the One-D Mail ing 
List includes: 

•Aut omatic name sort (alphabetically 
or by ZIP code). •Rapid access to any 

name on lile. •Easy error correct ion and 
recovery. •Prints selective name li stings. 

•Revise or update listings at any time. •Up to <;\ "1l 2500 names on- line (with 4 drives). •Prints a 
>}'. . (,., • . list of all names on file. •.Prints mailing labels. 

·:; 0 This package requires the following minimum system: 
1. A TRS-80 Model I Level II microcomputer with t6K 

RAM. 2. An Expansion interface with 0 to 32K of RAM . 3. A 
single disk drive (extra drives optional). 4. A printer. 5. Any 

TRSDOS compatible Disk Operating System 
Order No. 0123RD $24.95. 

PETERBOROUGH, N.H. 03458 
~..[_~~~~~~~~~____.;.~~~~~~--' 

,,.. Reader Sef\lice- see page 242 
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Rene Descates * Homer * 
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Beginner's Russian 
Thi. package consisl of lhrcc progra m· 1hat 

graphically di splay r he Cyrill ic alphabcl. The 
proi;rams a re a rranged oo rhat you progress from 
one to 1hc next - bui ld ing your knowledge asyo11 
progre >. Ir includes ins1ructions o n proper 
pronu nciation of Lhe leu crs and f'\tn an in · 
1rodue1ion ro simple Russian words. 
Order Nu. OIJ6R S9.9S 

Everyday Russian 
Everyday Russian will acquai nt you wi1h 1he 

Russia n words re la1ing to: foods. places 10 eal, 
e' er)'day sign-, and the names of common 
stores . You will a l o lea rn lhc order o f 1he Cyri l
lic alphabel. Each of the 1hrce divi. ions of 1his 
package will leach you the words a nd 1hen quiL 
yo u on co mprehension . You can even practice 
typin g in Ruosian, using your TRS-80 keyboard 
a. a "Cyri ll ic 1ypewri1cr." 
Ordu No. OIJ7R 9.95 

The Russian Disk 
Now you c.an have both 1hc Begi nner'> Ru' 

sian and Everyday Russian pac kages o n llo ppy 
disk! Require · an Expansion lnlcrfacc wi1h 16K 
and one disk drive. 
Ordrr No. 0212RO S24. 95 

Jeremy Bentham * * 

Teacher 
Thi' program allows yo u 10 inpul any number 

of qucs1ion. and answers. The comp u!er will 
l) fcpare rests, give quizes, provide up to 1hrce 
hi nt > per quest ion and even give (op1ional) 
graphic rewards fo r correct answers . Perfec:1 fo r 
parenl" 1eachers, or anyone faced wi1h learni ng 
a lor or dala in a shor1 1ime. 
Order No. 006SR S9.95 

Word watch 
Fo ur programs fo r budding lexicographer. . 

et ymo logisr s. o r anyone else wh o uses "'ords. In 
WORD RA CE, you rnu s1 choose 1hc proper 
defin ilions . Find 1hc mis. pellcd wo rd in HID E N 
SPELL. Take a pre-reco rded quiz in SPEL
L! G liE E. in which the words are played 
aloud! Mee1 varia1ions on proper spelling in 
S P ELLIN G TUTOR. 
Order No. 011 IR S7.95 

IQ Test 
Are 1·ou smar1 enough 10 buy 1his p«ckage? IQ 

Tes£ will adminisrer and sco re an intelligence lCS.t 

in JO minu1es llat'. There arc 1h rce cquivalen l 
iesl>. each rnn>isling o f 35 ques1io ns , designed 
to 1es1 your general knowledge and problem 
sol••i11 g abili1\cs . Most of us c lai m a "!ouch of 
gen i us ' ' -hcre·~ your i..:hance to pro,.e ii! 
Ordor No . 0 l57R $9. 95 

John Adams * Plin~· the Elder 

of 

Archimedes' Apprentice 
A 1u1orial soft ware package 1ha1 will !each you 

1he fo rmulas used 10 fi nd 1he volu me of any solid 
objec:I. II covers paralklopipeds (cubes and 
rect an gular solids). prisms , pyramids, cylinder~. 
cones and spheres . II can e en quiz yo u on how 
well )'OU learned the le.so n. 
Ordtr No. 0092R S9.9S 

Video Speed-Reading 
Trainer 

You can increase your reading spel-d and 
comprehension. How? By prac1icing, tha1's 
how' This 1hree-pan program will Il a.sh charac-
1ers or word < on 1he screen , 1hen yo u musl echo 
wha! you saw. You can begin al a relati"ely slow 
rale. because the compu1cr will advance your 
peed au1omali<:ally as your peed and compren

he.nsion increase . h v.•ill train you with numbers, 
leuers, words and phrases. 
Order No . OIOOR S9.95 

Typing Teacher 
A complete oc, cn-pa n packagl· that guides 

~ O U from ram iliariLaliOn wi1h lhc 1-.L·~board. 

1h rough typing ' 'ord $. (and phra".:s), to rna~IL'r) 
o l' lulh.:h 1ypi11g . Your .,. jdco moni tor become:' a 
bu11umlc.:-.' page ror I) ping pra...: 1i..:c'. 
Ord<r No. OOQ<lR 9.95 

All packages lis ted are for the TRS-80 Mode l I Level II ; 1hey req uin l6K of memury and 
ar" cassette-based unless o therwise indic ated. 

c 
~ 

·- Instant Software· PETERBOROUGH, N.H. 03458 
603-924- 7296 

OM nz.i uns 
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William Shakespeare * Thomas Edison * Aristotle * William of Occam * Thomas 

"" ti> 

Education\n 
1; The action or process of training and 
developing knowledge. Teacher's Aide 

Now you can have the benefit. of Computer 
Assisted Instruction (CAI) in your own home. The 
Teacher's Aide program will let you create a 
teaching system for any conceivable subject. The 
program allows you 10 create a quest ion and an
swer lesson (you can input up to 8000 characters 
per lesson). You can then save this lesson on the 
disk and create an entire sequence of lesson . ~~;l 

O"' sJoC 
Basic Math Program 

from EMSl 
The Basic Math Program is a comprehensive 

math teaching package. It was created by acer
tified math teacher with 15 years of program
ming experience. 

The first three programs comprise: Whole 
Number Arithmetic by Teaching Objective. This 
set includes Addition, Subtraction and Multi
plication. The fourth program is Fractions and 
Mixed Number Arithmetic. Logic and Deductive 
Reasoning is the fiflh program in the set. The 
Metric/ English Conversion program rounds out 
the serie.s . 

You choo e from a M ENU of options, so as to 
custom-tailor both practice and test sessions. 
The program options include: Number of Pro 
blems/Session, Level of Problem Difficulty, 
Number o f Seconds/Problem, Type of Assis
tance to be Offered, and T)•pc of Reward. 

The package includes a 60 page teacher 's 
manual that contains detailed instructions on 
how to use the programs. It shows )'OU exac//y 
what material will be on the monitor and how to 
select the program options. It further explains 
how to analyze the session results by number of 
problems correct, actual problems given, if an 
incorrect digit was entered, if it was corrected 
and whether the HELP feature was used . 

Fractions and Mixed Number Arichmetic 
shows the student ever)' step of how to solve the 
problems. It waits for the student to enter each 
answer and, if he makes an error, revie.,.,"S the 
material so the error can be found . 

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

Metric/English Conversion will convert quan
tities (length, area, volume and weight) from 
Metric to English, or English to Metric. 
Ordor No. S002R 580.00 

We Guarantee It! 
,~-vn;1n1til\'1amm1n:tmmmninm7n>~. , 

I ~ ~u\nt SoftJt-a ~1 , 

"('. ~\\ l"e y' ' 
~ Guarantee ~\c::__, ~ 

~ 0 R PROGRAMS ,\ Rl-. GlJARA NTFF D :) 

i. TO BE QUALITY PRODUCTS. IF /\OT ;?. 
COMPLETl- L Y SATI Fl l-.D YOU \ IA Y iiii 

Ii!! RETURN Tll F PROG l< AM WITHIN 60 !f 
~ D YS. A CREDI T OR RLPLM" l- ~! El\T ~ 
~ WIL L B ~ WILLl }.GLY GI VEN FO R ~ 
it: A\YR J-..\SON. -

\t~-tf}.U,!.W,.U.!.tJAU..!it!IUl.W.UJUlW.W.WW.U'-~ 

Grade Book 
Teachers. now you can use the spcc;d and ac

curacy of 1he TRS-80 to help you calculate stu
dent grade . . Type in the scores for tests, quizzes, 
hom ework, classwork or special projects. The 
Grade Book program will calculate and display 
individual grade averages. 

The· program permits you 10 weigh scudcnt 
performance scores and convert raw score totals 
10 a 100-poinl -cquals-pcrfect-scor~ basis. Yo;i 
can also a\•eragc quarterly g.rades with the grades 
for the previous quarter, seme ·1er and linaJ ex
am. to obtain an average grade for the year. 

When grading time comes around, don't chain 
yourself to a calculat or-go modern with the 
Grade Book package. 
Order No. 0050R $9.95 

•
1ot Toll-Free 

tP."'i-800-258-5473 
OR USE OUR ORDER 

FORM BELOW 
"TRS-80 is a trademark ot Tandy Corporation. 

r-~-----------

I 
I 

Name 

I Address 

Your lessons can be tailor-made for you or your 
scudcnls. The options available arc : (I) review the 
material prior to taking the lesson , (2) provide 
hirll to help answer questions , and (3) offer a 
graphic display as a reward for correctly answering 
all the questions. The Teacher 's Aide program will 
even allow for spelling errors! 

The Teacher's Aide package is perfect for 
parents, teachers, and students who nc-..'d the 
unlimited patience and undi,·idcd attention ortly a 
coinputcr can provide. Readin ', writ iti", and 
'rithinacic will never be the same-now chat )'Ou 

have t.he Teacher's Aide package from l.nsl anl 
Software . 

This package requires !he following minimum 
system: 

I. A TRS-80 Level II .. ~th 161< RAM. 
2. An Expansion Interface with 16K RAM. 
3. One disk drive. 
4. Any compatible Di k Operating Syscem. 

Order No. 0214RO (disk-based > S39.95 _,_._ _____ _ --. 

I City -----------------State----ZiP-------

I 
I 
I 
I 

0 Check D Money Order 0 VISA 0 AMEX 0 Mas1erCha1 ge 

Card No. --------------------Exp. Date-------

Order your Instant Software lads y I 

Quantily Order No Program name Uni1 cost Tola/ cost 

Shopping and handling St.00 

Instant Software·lnc. 
To 1a1 order 

Peterborough, N.H. 03458 

l 
I 
I 
I 

' I 
L.- ~------------ ---.----- _I 
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APPLICATION 

An elemental application Avogadro would envy. 

Molality Crunching 

Dr. Robert Suder 
Portage Northern High School 
1000 Idaho 
Portage, Ml 49009 

We will see how atomic 
masses can be used in a 

practical problem on the com
puter, since many chemistry cal
culations use an atom's mass 
and the TRS-80 would be help
ful. I've placed values in the 
computer as a subroutine. 

Background 

For some two thousand 
years, most people believed the 
teachings of Aristotle concern
ing the nature of matter, that 
matter is continuous. That is, it 
can be divided into increasingly 
smaller units and still retain its 
original properties. 

Then in 1803, an English 

schoolteacher named John Dal

ton concluded that all evidence 
Indicates that Aristotle is incor
rect. There is a particle of matter 
that cannot be divided further, 
and referred to this particle as 

the atom from the Greek word 
atomos, meaning indivisible. 

Dalton also said these atoms 
would have different masses de
pending on the kind of element 
they came from. 

In 1811, the Italian physicist 
Amadeo Avogadro suggested a 
method to determine the relative 
mass of an atom. We use rela
tive mass because it is impos
sible to measure the mass of an 
atom directly. 

Scientists selected the car
bon atom as an arbitrary stan
dard and compared the masses 
of all other atoms to it. It was de
cided to assign a value of 12 as 
its relative mass. Using the rela
tive mass scale developed by 
Avogadro and others, chemists 
were able to determine the rela
tive masses of molecules. For 
example, if sodium (Na) and bro
mine (Br) have relative masses 
of 23 and 80, respectively, the 

THE MOLAR MASS IS 184.113 GIMOL 

THE PERCENT MG IS 13.2011 

THE PERCENT BR IS 86.7989 

Fig. 1 
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relative mass of the sodium bro
mide (NaBr) molecule is 23 + 80 
or 103. The term relative mass is 
now called atomic mass for at
oms and molecular mass for 
molecules. 

Atomic Program 

This program will compute 
the percent composition of a 
molecule, or just what part of 
the total mass is contributed by 
each atom. To do this, we need 
our atomic mass table which be
gins at line 10000. 

Let's find the percent compo
sition of magnesium bromide 
(MgBr,). The magnesium and 
brom ine atoms have atomic 
masses of 24 and 80, respec
tively. Therefore, the molecular 
mass of MgBr, is 24 + 2(80) or 
184. The percent Mg is (24/184) 
x 100 or 13%, and the percent 
Br is ((2)(80)/184) x 100 or 87% . 
The printout is shown in Fig. 1. 

THE MOLAR MASS IS 303.326 GJMOL 

THE PERCENT AU IS 64.9357 

THE PERCENT CL IS 35.0643 

Fig. 2 

Another example: Assume 
that you have 2.0 kilograms of 
the compound gold (Ill) chloride 
(AuCJ,) and want to know how 
much gold it contains. The print
out in Fig. 2 tells us that it con
tains 65% gold. Sixty-five per· 
cent of 2.0 kg is 2.0 x 0.65 = 1.3 

kg of gold being in the sample. 
The atomic mass table is a 

subroutine since it is used often. 
The computer scans the list of 
elements beginning at line 
10000. It is a good idea to place 
the more common elements 
first. This way, less time will be 
needed to find the elements 
used mos!. Naturally, one can 
continue the table with as many 
elements as desired. I have just 
Included a few. 

The program to determine the 
percent composition is clear. 
First, the symbol of the ele
ment is read. This value is then 
multiplied by the number of 
atoms present. Then the pro
cess is repeated for the re
mainder of the atoms. These 
values are summed, thus giving 
the molecular mass of the com
pound. The actual computation 
of the percent composition Is 
done in the print statement.• 



LOOK MAI! 
0~
0 I HA VE DRIVES!! 

TRS-80 * Model ill now available 
with full range of M.P.I. 
Double Density Drives 

up to 2.8 Meg'bytes on-line 
floppy disk storage. 

Also available - Ultra DOS 
CALL FOR OUR UNBELIEVABLE LOW PRICING 

LEVEL IV PRODUCTS, INC. v14 

32238 Schoolcraft Road, Suite F4 • Livonia, Ml 48154 

313-525-6200 Outside Michigan call 1-800-521 -3305 D I 0 d ur / 
Please add $2.50 for shipping and handling. L I IV p d ·. t c t I ea ers ,. ers vve come 
s1.so c.o.o. eve ro . uc s a a og -- =:J 

NEW - SEND $2 FOR YOUR COPY ·· . ·' . VISA 
"Product of the Tandy Corporation REFUNDABLE ON FIRST ORDER 

the 
kim 
cha I 

From Rudyard Kipling's KIM, 
General Computer brings you an 
adaptation of the exciting, mind 
expanding game ot memory and 
recall. KIM uses dynamic handi
capping to compensate tor skill 
differences while urging each 
player into greater challenges. 
Everything adjusts -display times, 
number ot objects displayed, 
identification difficulty, and even 
scoring as you play your way 
through a dat~base ot thousands 
ot items. Quicken your perception, 
sharpen your awareness, and 

v Reader Service -see page 242 

deveiop an elephant-like memory 
... while enjoying the competitive 
excitement ot playing KIM 

• An exciting two player game 
with competitive skill
difference handicap scoring 
(Junior could beat daddy 
every time!) 

• Or, A challenging single
player contest 

• Includes a BASIC source list
ing as part of a trend-setting 
manual 

• 16K, Level II version $19.95 
(cassette) 

• 32K, TRS-005 two drive version 
$24.95 (diskette) 

• For Visa and Mastercharge 
orders, call toll tree anytime 
1-800-824-7888. In Califomla, 
l-800-852-7777, ask for 
Operator 115 

• Dealer Inquiries invited 
General Computer Co. 
4873 Langer Lane 
Woodbridge, VA 22193 
v 2S1 
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MORE FOR YOUR 
RADIO SHACK 

TRS-80 MODEL I ! 

THE DATAHANDLER 
DATABASE MANAGEMENT 

SYSTEM IN MMSFORTH 
Now the power. speed and compactness ol 
MMSFORT H dme a major appl1cat1 ons pro
gra m for many or VOUA home. school and 
bus iness !asks ' 1m ag1ne a soph1s11caled 
database managemenl system wi th f1 ex1bdi
ty 10 crea te. mamta in and pri nt mailing li s ts 
...... 11 h mull1ple address lines, Canadian or l he 
new 9-d1g11 U.S. ZIP codes . and mu1!1ple 
phone numbers . pl us the speed 10 load hun
dreds or records or sorl them on severa l 
lields m 5 seconds! Manage 1nven 1o r ies wi lh 
selection by any cnaracter or combination. 
Balance checkbook records and do CONDI · 
TI ON AL reporting of e:ii; penses o r other cal· 
cu lat1ons File any records and reca ll 
selec led ones w1l h op11onal upper/tower 
case malch. 1n sta ndard or cus tom forma ts . 
Personnel , member ship li sts. bibliographi es. 
catalogs o f record. stamp and coin ca llee· 
t1ons-you name 1t ! ALL INSTANTLY . Wl lh · 
ou t wasted bytes. and w ith cueing from 
screen so good that non-pcogrammers quick · 
Jy master i ts use ! W•lh manual, sample data 
files and cus tom words tor mail li s t and 
c heckbOok use 

Technu;al: Handles data as compressed in· 
dexed seQuent1 a t subfiles o f up 10 25K char· 
aclers (9K in 32K RAM). Access 1·4 data 
d1ske11es_ Modif ied Ouicksorl. Opt1o nall(. 
precomp1les lor 5-second program load. Sel . 
ad1usts for many routine mOds. Struct ured 
and modular MMSFORTH source code ideal 
tor custom modlf •cat1ons 

TH E DATAH AND LER VI.I. a very so ph· 
1st1cated database management sys tem 
ope1able by non·programmers (reQuires Ot sk 
MMSFORTH. 1 dr ive & 32 K RAM): wtlh 
manuals. S59.9S• 

mi/j§FORTH 
THE PROFESSIONAL FORTH 

FOR TRS·80 MODEL I 
!Over 1.000 sys1ems in use) 

MMSFORTH Disk Syslem V 1.9 (requires I 
disk dl!Ye & 16K AAM) . . . . . 1usl S79.ss· 
MMSFORTH Casselte System Vl.8 (reQuires 
Level II BASIC & 16K RAMi . . . S59.9s· 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code p,ovlded 
MMSFOATH Newsle!ter 
Many demo pro grams aboard 
MMSFORTH User Groups 

~~t~~f~~~~1~~fE~8~o·$~t1A needs . 

MMSFORTH UTILITIES DISKEITE; Includes 
FLOATING POINT MATH (L.2 BASIC ROM 
ro u t i ne s plu s Com pl eJI! numbers , 
Rec 1angular-Polar coordina1a conversions . 
Degrees mode. more). plus a fu ll Forth·style 
Z80 ASSEMBLER; plus a powerfu l CROSS· 
REFERENCER to 11 !! Fort h words by block 
and IL ne. A ll on one diskette {reQ ul res 
MMSFORTH. 1 drive & 16K AAM), . . $38.95• 

FORTH BOOKS AVAILABLE 
MIC ROFOR TH PRI MER (co mes Wl \ h 
MMSFORTH) separa lely . ... . ... . . S1S.QO• 
USING FORT H - more de1a1led and advanc
ed lhan above . . . . . . . .... . s2s.oo· 
THREADED INTERPRETI VE LANGU AGES -
a dv a. nce d . excel le nt anal y sis o t 
MMSFORTH ·l1ke language . . , . SHl.95• 
CAL TECH FORTH MAN UAL - good on 
Forth internal s1ruc1vre. etc .. .. $10.00" 

• - So ftware prices 1ncluc:1e manuals ano 1e
Qu1 re s1gn1ng of a single·system user 
license. Add S2.00 SiH plus $1.00 per add1· 
t1onal book . Mas s. orders add 5% tax. 
Foreign orders add 15''• UPS COD. VISA & 
MIC accepled . no unpaid purchase orde rs . 
pf ease 
Send SASE for lree MMSFORTH m/orma11on 

G dealers sougnl 

Get MMSFORTH produc ts lrom your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (M2) ,.,m 

6 1 Lake Shore Road. Nat ick . MA 01760 
(6 17) 653-6 t 36 
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Introducing 
COBOL + FORTRAN + 

64K RAM 
FOR YOUR TRS • 8~· 

• p eleas e your software chains w ith the NEW 
FREEDOM OPTION, a plugab le change that res1ruc· 
tures the TRS-ao· on command to per form lik e a 
large ZBO system. All the TRS-80 ' featu res are re· 
ta ined. All TAS-80" so ftware will run wi thout in ter
ference. The opt ion is suppli ed with a fu lly assem· 
bled &. tested FREEDOM BOARD, TBJOS on a 5'1• .. 
disk. and complet e instructions. TSIOS allows your 
TRS-80' to execule most so ftware originally wrilt en 
for COOS., TSAIOS~ and CPJM, operating systems. 
TSIOS opens fh e door to h igher level languages an d 
ex isHng programs. 

•To l ur fh er enhance you r TRS-80" proc essing power . 
a MEMORY EXPANSION OPTION is avail able to re· 
place. on comm and , the ROM and provide A FULL 
64K RA M. This optio n is sw itc hed into operarion by 
the FREEDOM BOARD providing 5 7K of USER RAM 
with T8/0S loaded. Bol h options are fu lly assembled 
& 1ested and fi1 into the TRS-80' keyboard enc lo · 
sure. Write for more details. 6 Mo. Bo ard W acranty. 

FREEDOM OPTION ..... .. .. . .. , .. $245 
MEMORY EXPANSION. OPTION ... . $295 

Send Check or Money Order to: 
(MASS. RESIDENTS. PL.EASE INCLUDE 511. TAll) 

F.E.C. ltd. ,,.. t41 

P.0. 8011 2388 •Woburn , II~. 01888 

(817) 944. 5329 -VIS4 - • .. .. 00 . ... & , '-••• 

1-C•~ · • ~ · - · -· -.-••• O• ••" -··· •-· 
>< ' • " • ·• "•' •··••·•· -

WE'RE OVERSTOCKED 

SAVE 25%! 

IRV 
programmable keys/screen editor 

Usually .............. . ... $25 .00 
Until March l , 1981 .. . .... 518.75 

SAVE 25% 

BX REF 
bas ic cross reference & formatt er 

Usually .. ........ , , ...... S29.95 
Until March l, 1981 . ...... 522.46 

SAVE 25%! 

ZBOZAP/ CMD 

I 

a di sk modification ut ilit y 

Us ually . . .. . ..... . . . ..... S29.95 
Until March l, 1981 ....... S22.46 

THE ALTERNATE SOURCE 
1806 Ada Street ~ n s 

Lansing, Michigan 48910 
Ph. 517 I 487-3358 or 485-0344 

Add 82.00 fo r Fi rs t Class Delivery 

4 HffHfff!IH NEW HffHHHfff. 

: M_ ~_I_CAL VE_]EFJJ_~ITitt! _ _F(Jj: 
4 • 

• A aaqazi ne i nde-.t. for_ ~l. _ VQUP 
4 1980 issues of 80-111CROOJf'IJTll(; • 
• or KILOBAUD "ICl\'OCO'f\JTHIG 1 • 

• • 
Locate and use those special • 

• tutorials and fiom-to articles t~1ah 
• you never read because you ' .eren' t • 
• interested ' at the time. Find all• 
•articles an pl'inter·s.1. discs ... you• 
• n• it 1 FAST 1. fi\ST access at any• 
• article by subject seai'ch OR Kev-• 
• 110rd search / i iXl.e".t.ed by topjf • ~ • 
• catchy aaqazi~ titles to reee1lber! • 
4 • 
• Al l proqrdllS are tu ll y _ docuaented / • 
• guara.hteed to load. ~ER ~ at H 
4 IOI introductory price ani!. put your• 
• aagazines to worl'- for YOU ! • 
• • 
4 PU.ASE SPECIFY !W;Allt-1£ ~ DATES! • 
4 • 
• 80-"icroc:oeputil_lq !I< Kilobaud. • 
•,Ian-June 1980 lbK L-ll Sll.95 • 
• Jul -Dec 1980 16X t- II Sll .95 • 
•Jan-Dec 1980 m L-Il '19.95 • 
• • seoo checK or ",O, to: 
• •THE SYSTEMS SHACI< 

P.O. Bo.t. 28i 
F\ushinq1 N.Y1 113SS 

.... 157 

• N. Y .C. Residents add 81 ta·.1. • 
• l<i \obaud & 80·lhcrcx:01putinq • 
1 published by !Javne Green, Ine, • 
HH**********"******Hffllllff •!Ht!IO 

~ CalData Systems Presents ..,. 294 

WordMagic II 

Complete WORD PROCESSING 
designed speci f ically for 

The Radio Shack TRS-80 "'lodel II Compu ter 

WordMag1c II .. is a Word Processor designed spec1 f1 · 
cally for the Radio Shack TRS-SO Model II Computer. · 

FEATURES INCLUD,E: 
•Malllng List/Labels Generation 
•Automatic Margin{) of Malling Data 
with Text Files to created " PER
SONALIZED" Form Letters 

•Automatic wrap-around in text entry 
•Marglnat lon, Paging , Complete Cur

sor Movement 
•Complete Editing Commands-Inser

tion, Global Substitution, Overwrite, 
etc , 

•Centering, Smooth Right, Left Justify 
•Table of Contents Generation 
•Automatic Page Numbering 
•Variable Form Lengths 
•Underlin ing 
•Line Numbering 

A~uu•.s 6'.11: JitOOel IJ, r ASOOS .I SA.S IC Cnol p •O fl0M1 • lfn W~td.M1g1 c: J 

lntroduc loty Pricing: Sl~OO M•1'11•I 110.. 1C•I. Jiu . 1da IHJ 

Cal Data Systems @ P.O. Box t7a446 

Son Diego. CA 92117 (7141 272-2661 



10 REM PROGRJ\M :'OR DETERMINHiG PERCENT COMPOSITION 0!' 
A 

20 REM MOLECULE 
30 REM BY OR. ROBERT SUDER 
40 CLS 
50 INPUT "DO YOU WANT INSTRUCTIONS? TYPE Y (Y ES ) OR N" 

;SS 
60 IF SS = "N" TH EN 200 
70 CLS 
80 PRI NT "USI NG A DATA STATEMENT, ENT ER TH E FORMU LA Of 

THE" 
90 PRINT "COMPOUND, SEPA.RATING EACH SYMBOL AND NUMBER W 

ITH A" 
100 PRINT "COMMA . POR EXAMPLE, WATER IS ENTE RED AS" 
110 PRI NT " 200 DATA H,2,0,l" 
120 PRINT 
13 0 PR INT " GLUCOS E WOULD BE 20 0 DATA C,6,H,12,0,6" 
140 PRINT 
150 PRINT •use 200 AS THE DATA LI NE " 
160 PRINT 
170 PR INT "AFTER ENTERING THE DATA, TYP E RUN" 
180 END 
190 PR INT 
200 DATA AU,l,CL,3 
210 PRI NT "IT IS ASSUMED THAT YOU HAVE THE MOLECU LAR PO 

RMULA" 
220 PRINT "IN TH E DATA STATEMENT . IF NOT, YOU HAD SETT 

ER GET" 
230 PR INT "I NSTRUCTIONS BEFORE CONTINUING. IF YOU WANT 

240 PRINT "MORE I NSTRUCT IONS, TYPE Y. 
N. • 

250 IN PUT SS 
26 0 IF SS = "Y" THEN 70 
27 0 PR INT 

OTHERW ISE TY PE 

280 I NPU~' " HOW MANY DIFFERENT ATOMS ARE PR ESENT " ;NN 
290 FOR N = l TO NN 
300 READ AS(N) 
31 0 A$ = AS(N) 
32 0 GOSUB 10000 
330 READ /\(I) 
34 0 M(N) = M * A(I) 
350 MM = MM + M(N ) 
360 NEXT N 
370 CLS 
38 0 PRINT "THE MOLECULAR MASS IS"; MM ; "G/ MOL" 
390 PRINT 
490 FOR N = l TO NN 
410 PRINT"THE PERCENT ";AS(N): " IS"((M(N)/MM)*l00) 
420 NE XT N 
430 PR INT 
440 PRINT " IF YOU WOULD LIK E TO DETERMINE ANOTH ER PERC 

ENT " 
450 PRINT "COMPOSITION, ENTER THE FORMULA I N THE DATA S 

TATEM ENT" 
460 PRINT "ON LI NE 200 AND TYPE RUN" 
47 0 END 
10000 IP AS <> "H" THEN 101130 
10010 M = l.0079 
10020 RETURN 
1003 0 I F A$ <> "C" THEN 10060 
100 40 M ~ 12.011 
10050 RETURN 
10060 IF AS<> "O" THEN 10090 
1007 0 M = 15.9994 
1008 0 RETU RN 
10090 I F AS <> "N " THEN 10120 
10100 M = 14.0067 
101 10 RETURN 
10120 I P AS <> "CL" THEN 10150 
10130 M = 35.453 
10140 RETURN 
10150 I F AS <> "S" THEN 10180 
10160 M = 32.116 
1017 0 RETURN 
1018 0 I F AS <> "NA " TH EN 10210 
10190 M = 22. 9897 7 
10200 RETUR N 
10210 IF A$ <> "BR" THEN 10240 
10220 M = 79.904 
10230 RETURN 
10240 I F AS <> " I " TH EN 10270 
10250 M = 126.904 5 
10 26 0 RETUR N 
1027 0 I f AS <> "P" THEN 10 300 
10280 M = 30.97375 
10290 RETURN 
1030 0 I f AS <> "MG " THEN 10330 
10310 M a 24 . 305 
11'320 RETU RN 
10330 IF AS <> "AU" THEN 10360 
10 34 0 M = 196 .967 
10350 RETURN 
10 360 PRINT " I'M SOR RY, BUT I DON 'T HAV E THIS ELEMENT L 

ISTED" 
10370 PRINT "TRY ANOTHER COMPOU ND" 
103 80 END 

Program Listing 

V' Reader Service- see page 242 

r~~·~----C•-~-1.._... l~-11._,..,_·~...-~l~l---

l STOCK MARKET 
1 SOFTWARE 
I By H & H Trading Company ror Mod. I. II. & Ill TRS-80®s 

I STOCK TRACKER™ times trades on individ
ual stocks and options. Uses a technical volume I analysis. Completely objective. Gives buy, sell 
signals. 

I 
I 
i 
i 

MARKET TRACKER™ times tops & bottoms . 
on the Dow Industrials; a composite of six tech
nical indicators. Some judgement required. 
Gives buy, sell signals. 

These two programs are accurate and profitable. 
Hundreds of satisfied users. 

ASK FOR THE EVIDENCE' 

FOR MOf!f INFORMATION OR TO ORDER . CONTACT: 

H ®ill Tm/JING C{}!\IJ.d],L/NY 
POST OFFICE BOX 235411 

PLEASANT HILL, CALIFORNIA 114523 
Telephone 41!1/1131·1030 

.-223 

i VISA •MASTERCARD 

~~~:Radio~------·---- _©_.I 

Memory Chips For Your TRS-80! 

ONLY $39.95 ! 
Don't spend $150 .00 at Radio Shack \Vhen you can install these 
prime . tested , guaranteed, ram chips yourself for less 1han half tha t 
price1 

Features: 
I) We guarantee a ll our ram chips 1 

2) Comes with clea r, easy to understand. inslructions 1 

3) Chips wi ll work in keyboard or e xpansion inl erfac e1 

Catalog II : 
2701 16K Ram Chips for the TRS 80 Keybo,,rd ... 
2702 J6K Ram Chips for TRS 80 Expans10n /n1 
2708 Dtp Shunts for K"l-board (requnro) . ... .. . . . .. . . 

Simutek's Sensational Best Sellers: 
MICRO-BEEP 

.. 39.95 

. . J9 .95 
- - 2.00 

M icro Beep is d simple sound de\.'ICe rh...11 ope r<JH!::. ofl !i-'Our am.:. plug from your C·.1SS-e:Ue 
cable. Nov.• you can have 1nexpensrve. (! .... sy 10 use. sound for . ~ n cxcellenr pnce' 

Micro-Beep works wt1h Basl<: u~1ng ~1mple comrn.:mds1 

OUT255.4 ° ON OUT255.0 - OFF 

Requires No Ex ira Sohw a re ! Rcqum."'::> Li!vel II BaslC or °'sk S.,s1c. W1il """-"Ork \V11h tiK 
48K' Comes comple1ely assembled' fReqwre5 l ron~1510r radio bat1er}.) 
Cata log: : 
2001 Micro.Beep Sound ..... ...... .............. .. . .......... .... only 15 .95 

M:cro Beep 1.s t)(>!ng used by TRS-80 Owner~ oil ot.i"r the world! 

• FREE POSTAG E ANO HANDLING • ...- !9 

Order • 2000 Mic ro Speed Mod Mokes omputer SO'lll F•Sler. $29 · 95 
We accept VISA Moster Charge Mon•>· Orders Checks or re O.D. S3 00 extraJ Send 
orders 10. Simutek. P.O . Box 13687-Z. T ucson. AZ 85732 

Name 
Address 
City State Zip ----
Phone orders .... t'komt' 2-S houn! (8001 528- 1149 Stmutek o!h,r.,, a number of 0 1 ~er hne 
products espec.ally /or TRS-80"s1 Send /or ·· FRE.E': co"'los TRS lllJ .s a ~M.?I Rod•o 
Shack. A TarxJv Corp AnLon;1 res 1d~ nrs add 4 .,, sales tax 
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APPLICATION 

Have Tandy tally your time cards. 

Punch Out 

James J. Conroy, KA3FAL 
57 E. Garrison St. 
Bethlehem, PA 18018 

Using the TRS-80 to compute 
your company's payroll is 

not new. 
Most software designers ig· 

nore one of the most time
consuming jobs of payroll com
putation: the tallying of time 
cards. I've put together a short 
program called Punch Out, 
which allows clerks to whiz 
through the totaling of time 
cards and the calculating of cer
tain payroll deductions. 

The heart of the time card tal
ly section is a looping routine 
based on the number of time-in 
and time-out entries which the 
operator decides to make per 
employee. My application in
volves workers punching in and 

out more than once the same 

day. I have called such a time-in/ 
time-out entry a "time period". 

After the computer displays 
some brief instructions regard· 
ing the data entry format, it 

prompts the operator by asking 
" How many time periods are 
there?" . 

After the appropriate number 
is entered, the computer then 
asks the operator for the time-in 
(i~cluding AM or PM) and the 
time-out. For those who are 
used to mentally calculating the 
hours and minutes, the results 
will seem like heaven. After each 
entry, the computer displays the 
elapsed time between the 
punched entries in hours and 
minutes, and in total minutes. 
After the last time period is en
tered, the computer pauses and 
the list of payroll entries for that 
employee appears in total min
utes. This is a check against the 
initial computations. The total 
hours and minutes worked will 
then appear on the screen. 

What's Lett 

I have included the rest of our 
method for payroll computing in 
the number lines following 360. 

After the display of the total 
time worked, the computer asks, 
"What iz da base rate of pay 
boss?". This system is geared 
strictly for an hourly rate. Once 
the appropriate employee rate is 
entered, the gross pay amount 
appears on the screen. 

The computer then calculates 
the withholding deductions. The 
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results for the final payroll cal
culations then appear on the 

screen. 
For our purposes we derived 

the following four deduct ions: 
•FICA (6.13% of the Gross 
Pay). 
•Federal withholding deduc
tion (Th is must be entered from 
Schedule E). 
•State Tax (2.2% of the Gross 
Pay). 
•Local Tax (1 % of the Gross 
Pay). 
The bottom line of this series of 
deductions is the Net Pay. 

How It Works 

The system is based on four 
subroutines which encompass 
all the possible combinations of 
time-in/time-out entries relevant 
to figuring elapsed work time. If 
you check the REM statements, 
you'll see the following proce
dures: 
•The computer splits up the 
time entries into hour and min· 
ute components. 
•The computer checks time 
zones (AM or PM). If they are 
identical, it goes to line 125, and 
if they are different, it goes to 
line 215. 
•The computer handles a time 
punched in on the hour differ· 
ently than a time punched in at 
any other minute, since one pro-

cess is simply a counting of 
time from the even hour 
(punched in) and the other is a 
more complex job of juggling 
minutes. It does the job you 
hated: adding and subtract ing 
those stray minutes. 

The total time worked figure 
is accurate, since it is figured 
from the-total minutes worked. 
You can't be any fairer than to 
pay an employee for his time 
worked to the minute! Some 
time clocks do limit the time-in 
and time-out to six minute inter
vals (1/10 of an hour) while 
others are exact. The program 
will fit any system. 

A final division of the total 
minutes by 60 yields the total 
hours and minutes worked , 
which is then multiplied by the 
pay rate to produce the gross 
pay figure. 

Program Modifications 

1. Few users may want the in
dividual entry, Federal With
holding Deduction from Sched
ule E. You can certainly use the 
classical percentage method 
that allows your computer to fig
ure the correct deduction easily. 

This is illustrated in Schedule E. 
Routines are available in stan
dard program books. 

2. If you want a written rec
ord, change the PRINT state-



ments in lines 315, 320, 325, 375, 
390, 395, 400, 405, 410, 415 to 
LPRINT and you will have your 
documentation. 

3. If you are lucky enough to 
have an appropriate payroll pro
gram complete with data and 
record files written in BASIC, 

why not renumber it? You may 
stick the time card tally routine 
in the beginning and feed its re
sults to the total time worked in
quiry/entry of your program. 

4. If you want to work over
time, you can put provisions in 
to detect and account for it and 

4 ' PUNCH - TIME CLOCK PROGRAM BY : 
5 ' JAMES J. CONROY - 57 E. GARRISON ST. BETHLEHEM, 

PA 18018 
18 CLS : CLEAR 
15 PRINT" THIS PROGRAM I S DESIGNED TO PRINT OUT TH E TOT 

AL TIME (IN HRS & MINUTES) AND ... IN TOTAL MINUTES 
.•.• BETW EEN THE TIME PUNCHE D IN & THE TIME PUNCHE 
D OUT." 

20 PRINT" CAREFULLY ENTER EACH TIME WITHOUT ANY PUNCTU A 
TI ON (FOR EXAMPL E, ONE O'CLOCK = 100 OR ELEVEN 
FORTY FIVE= 114 5) . ALSO, YOU MUST HIT ENTER AFTE 
R EACH ENTRY!":PRINT 

25 INPUT "HOW MANY TIME PERIODS (IN AND OUT) ARE THERE? 
• ;o 

27 DIM L (Q) 
30 T=0 
35 FOR 0=0 TO Q:IF D=Q THEN GOTO 330 
40 PRINT: INPUT "TYPE THE TIME PUNCHED IN";Tl 
45 INPUT"NOW ENTER AM OR PM (A/P) " ;Z l S 
50 INPUT "TYPE THE TIME PUNCHED OUT";T2 
55 IN PUT" NOW ENTER AM OR PM (A/p)";Z2S 
60 CLS 
65 REM THIS SPLITS TIME IN INTO HOURS AND MI NUT ES 
70 FOR X=l 00 TO 1200 STEP 100 
75 IF Tl -X < 60 THEN PRINT X*.0l,T l, Tl-X,Z l$: GOTO 90 
80 NEXT X 
85 REM THIS SPLITS TIME OUT I NTO HOURS AND MI NUTES 
90 FOR Y=l00 TO 1200 STEP 100 
95 IF T2-H60 THEN PRINT Y*.01,T2,T2-Y,Z2$:GOTO 110 
100 NEXT Y 
105 REM THIS TESTS TO SEE IP TIME ZON ES ARE SAME-OR NOT 
119 IP Zl$=Z2$ THEN GOTO 125 
115 I f ZlS<>Z2S THEN GOTO 215 
120 REM TH IS TESTS FOR MINUTES 
125 IF Tl-X >0 THEN 155 ELSE 130 
130 REM"THERE ARE NO MINUTES" 
13 5 HRS=Y* .01 - X*.0l:IF X* .01 =12 THEN HRS=HRS+l2 
14 0 P ~INT"TOTAL TIME WAS" ;HRS; "HOURS AND" ;T2-Y, "MINUTES 

145 PRINT"OR: ";HRS*60+(T2-Y); "TOTAL MINUTES" 
150 L(D)=HRS*60+(T2-Y): PRINT L(D) ;: NEXT D 
155 REM "THERE ARE MINUTES" 
160 HRS=Y * . 91- X*.0 1-l : If X* .01 =12 THEN HRS=HRS+l2 
165 MIN=60-(Tl-X) 
170 REM "HOURS TIL TIME OUT ARE";HRS 
17 5 REM"MINUTES LEFT I N INITIAL PERIOD WERE : "MIN 
180 TMIN=MIN+(T2-Y) 
185 REM TMIN;"THIS IS THE TOTAL MINUTES LEFT" 
190 If TMIN= >60 THEN TMIN=TMIN-60:HRS=HRS+l 
195 PRINT"TOTAL TIME WAS:" ;HRS; "HOURS AND" ;TMIN; "MINUTE 

s· 
200 PRINT"OR:";HRS*60+TMIN;"TOTAL MINUTES" 
205 L(D )=HRS *60+TMIN: PRINT L(D);:NEXT D 
2U REM TH IS SECTION IS USED WHEN TIME ZONES ARE DIFFER 

your overtime pay rate. 
You'll find that there is a pos

sible time-in/lime-out entry that 
may cause the program to foul 
up. 

If you have an employee who 
punches in exactly at 12 
o'clock in one time zone and 

ENT 

punches out at 12 o 'clock in 
another time zone, the com
puter will come up with zerq 
hours worked instead of 12. 
Since the chances of this hap
pening are low, It isn't worth the 
extra lines to detect this event 
and provide for it.• 

215 IF Tl-X>O THEN 275 ELSE 220 
220 REM THERE ARE NO MINUTES 
225 REM HTT=HOURS TIL TWELVE 
230 HTT=l 2-X*.01 
235 REM"HOURS FROM TIME IN TO 12:"HTT 
240 REM HFT=HOURS FROM TWELVE TO TIME OUT 
245 HFT=Y*.01: IF Y *.01~12 THEN HFT=BFT- 12 
250 THRS=HTT+HFT 
255 PRINT" TOTAL TIME WAS:";THRS;"HOURS AND";T2-Y;"MINUT 

ES" 
260 PRINT"OR:";THRS*60+(T2-Y) ; "TOTAL MINUTES" 
265 L(D)=THRS*60+(T2-Y): PRI NT L(D);:NEXT D 
270 REM THIS SECTION IS If TIME IN HAS MINUTES 
275 HTT=l2-X*.01-( l) 
280 MIN=60-(Tl-X) 
285 REM"HOURS TIL TW ELV E ARE:";llTT;"MINUTES LEfT "; MI N 
290 TMIN=(T2-Y)+MIN 
295 HFT=Y*.01: IF Y* .01=12 THEN HFT= HFT-12 
300 IF TMIN=>60 THEN TMIN=TMIN-60 :HFT=H f T+l 
305 REM "TllE HOURS FROM 12 TIL PUNCHED OUT SHOULD BE" ;Hf 

T 
310 TflRS=HTT+HFT 
315 PRINT"TOTAL TIME WAS" ;THRS; "HOURS AND" ; TM IN; "MINUTE 

s· 
320 PRINT"OR: • ;THRS*60+ (TMIN ) ; "TOTAL MINUTES" 
325 L(D) =THRS*60+(TMIN): PRINT L(D) ; : NEXT D 
330 FOR R=l TO 2000:NEXT:CLS: PRINT "NOW WE C~N CALCULA 

TE TOTAL TIME FOR PAY" 
335 FOR C=0 TO D-1 
340 PRI NT L(C ) :NEXT C 
345 FOR C=O TO D-1 
350 T=T+L(C) :NEXT C 
355 PRINT T 
360 PRINT "TOTAL TIME WAS"; T/6 0; "HOURS" 
36 5 INPUT "WHAT IZ DA BASE RATE OF PAY , BOSS?";G 
370 GP=INT ( (G*(T/ 60))*100+.5) / 100 
375 PRINT"GROSS PAY IS:";:PRINT USING"SSttl.tl ";GP 
380 I NPUT"PLEASE ENTER THE FED. DEDUCTION (FROM SCHE DUL 

E IE')"'; f 
385 PRINT"THE DEDUCT IONS AR E: " 
390 SOC=INT( (GP* .0613)*100 + . 5 )/ 100: PRINT" l . FI CA (SOC . 

SEC.) IS : " ;SOC 
395 PRINT "2. FED. WI THHOLDING IS: " ; F 
400 ST=INT((GP*.022 ) *100+.5) / 100 :PRI NT"3. STATE TAX IS 

: "ST 
405 CT=INT((GP*.01)*100+. 5)/100:PRI NT" 4 . l OCAL TAX IS: 

"CT 
410 PRlNT"TOTAL DEDUCTIONS ARE";SOC+ST+ F+CT 
415 PRINT:PRINT"**** THE NET PAY IS:";GP-SOC-F-ST-CT 
420 INPUT "DO 'lOU WANT TO RUN ANOTHER PAY? (Y/ N) " ;AS 
425 I F AS="Y" THEN CLS:CLEAR:GOTO 25 
430 IP AS="N " THEN CLS: PRINT "WAS NT THAT FUN? .... BYEI" 
435 END 

Program Listing. 

- ------------------------1 
let us know 8 weeks in advance so that you won't miss a single issue of 80 Microcomputing. 
Attach old label where indicated and print new address in space provided . Also include your j 

mailing label whenever you write concerning your subscription. It helps us serve you promptly. I 
0 Address change only 0 Extend subscription 0 Enter new subscription 

0 1 year $18.00 0 Payment enclosed 0 Bill me later I 
If you have no label handy, print OLD address here print NEW address here 

...J 

~ Name __________________ _ 
~ 

Name ____ __________ __ _ 

I 
I 
\ 
I 

...J 

)( 

ti:: 
LI... 
<{ City ______ _ 

Address 

State __ Zip __ City ______ _ State __ Zip __ _ 
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APPLICATION 

Avoid it with this payment scheduling program. 

The Final Notice 

Walter J. Atkins, Jr. 
Qtrs 44 IOA 
USAF Academy, CO 80840 

N othlng is more boring or 
distasteful to me than mak

ing the monthly payments that 
feed inflation and deplete my 

checking account. This short 

program may not make out the 
checks for you, but It does cut 
the boredom by identifying 
which accounts must be paid 

and when . And no creditor will 
be overlooked! 

This program offers you three 
report ing choices. You may dis

play al l accounts with payments 
due on the first of the month, al l 
with paymen ts due on the fif 
teenth of the month, or all wit h 
payments due between any 

other two dates you specify. 

The Program 

The account information files 

are stored in da ta statements 
beginning al line 0300. The for
mat is: 

U ne If DATA " accounl name··,··accounr 
numhi!!!r" .nue daro.:amcun1 due 

For example: 

!;300 OATA"OOE: ~ CO"."A1234-AT",2. 

12.50 

After selecting a met hod of 
reporti ng, the program then 

asks i f the account numbers are 

to be displayed. A response o f 
"N" suppresses the display of 
accou nt numbers. 

The program next disp lays 

the accou nts due. If there are 
more than five, it will disp lay 
them in output pages o f five ac· 
counts each . The final outpu t is 

the total number of accounts 
due and the total amou nt of pay· 
ments due. • 

Program Listing 1. Paymenrs Due. 

190 REM PAYMENT DUE DATE PROGRAM 
200 REM BY 
300 !l ~M WALTER J. ATKINS, J!l. MAR 79 
40C REM QTRS 4410A USllF ACADEMY, CO 80840 
500 REM ( 303 l 4 72-1362 
600 L=a:H=0:F= 0:t~0:C=0:RESTORE 
100 CLS:PRINTTAB(20l"Pll~MENT DUE DATES" 

0 see P!lINT:PRINT"f'UNCTIONS AVlll LABt.E ARE : 
900 PRINT : PRINT" l - ACCOUNTS DUE FIRST OF MONTH 
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1000 PRINT: PRINT" 2 - ACCOUNTS DUE l 5TH OF MONTH 
1100 PRINT:PRINT" 3 - ACCOUNTS DUE BE'l'WEE:N llNY TWO DA 

TES 
la0 PRINT:PRINTTA8(10l "SELECT ONE ":INPUT" •• ) "; D:CLS 
1309 IF D>3 OR D<l T~EN 700 
14 00 PRINT: PRINT 
1500 PRINT"OO 1 0U WANT ACCOUNT NU/>IBERS DISPLAYED (Y OR 

N)"; 
1600 INPUT IS:IS=LEFTS(!S,ll 
1700 IF f$ <> 'Y" AND is o •u· Tl lc:N CLS: GO'I' 0 14~0 
1600 CLS 
1900 ON D GOTO 2000 , 2400, 2800 
2H0 GOSUB 4 7~0 
2100 IP D<ll GOSUB 5000 
2200 I F f' <> l THEN 2030 
2300 GOSUB 5700 : GO'l'O 600 
2400 GOSUB 47~0 
2500 IP D>m l7 GOSU~ seee 
2600 IP P<>l THEN 2~00 
2100 GOSUB 5700 : GOTO 600 
2800 PRINT: PRINT 
2900 IN?UT"START DllT8 IM.AX=3l)";Dl 
3900 IP Dl >l l OR Dl<l THEN CLS:G010 2900 
3100 INPUT"s·rop DATE ( 1'1AX~ 3I l " ;02 
3200 IF D2 >ll OR OZ <l THEN CLS:COTO 3100 
3300 IF 02< 01 THEN CLS:GOTO 2900 
3400 CLS 
3508 GOSUB 4700 
3600 IP D>=D l AND D<~ oz GOSUB 5000 
3700 IP F O l TllEN 3500 
3800 GOSUB 5700:GOTO 600 
3900 PRINTCi " . "iN S; 
4000 PRINTTAB( 28)"DUE DATE : " ;O; 
410~ PRINi'TAB( 45 )"AMOUNT $ " :11 
4200 IP IS="Y" PAI NTTAB(6)"ACCOUNT NU~ER : "; AS 
4300 C.=C.+l 
4400 PRINT: If L~S THEN PRINT"PRESS E:l:TER TO CON1'!NUE ?" 

I: INPUTVS 
4500 IP L=5 THEN CLS : GOSUB6100 : 1.=0 
4600 RETURN 
4100 READ N$,A$,D , A 
4800 H ' NS• "END"THEN PR I NT "NUl'IEER OF ACCOUNTS:" 1C, ' '!'OTA 

L DUE $" ;T:F=l 
4900 RETURN 
5000 IF N$• 0 END" THC!< 5600 
5100 C=C+l 
5200 T=T+A 
5300 IF H~0 GOSUD 6100 :H= l 
5400 GOSUB 3900 
5600 RETUR.N 
5700 PRUlT : INPUT ' CONTINUE ('i OR N) ';I~: lS=LEfTS(IS , l l 
5800 IF I$ <> "Y" AND I S<> "N• THEN SJ~ e 
5 ~09 !F rs~ " N" THE~ CLS:£ND 

?1ogmm cof1l m ue:; 



61100 RETURN 
6lee ~RINTTAB(lS)"A cc 0 u NT s Du E":PRINT 
6200 RETURN 

TWO OATES 
SELECT ONE 

= = >?.2. 
6390 DATA"DOE' co•,•Al234-RT",2,12.59 
6409 DATA"JONES","22233°,5,1423.56 
6500 DATA"SMITH","3344E",22,34.45 DO YOU WANT ACCOUNT NUMBERS DISPLAYED (Y OR N)?.Y_ 

66ee DATA"TOM","SA22234",25,56,78 
6700 DATA"UNIVBRSAL INDUSTRIES","l23HH•",Jll,56.77 
69~0 DATA ' KARRY ","QW223AS-A",3,)4.67 

ACCOUNTS DUE 
1. SMITH DUE DATE ; 22 AMOUNT S 34.45 

6900 DATA"DICK","ABC 123",14,75.25 ACCOUNT NUMBER : 3344E ?eee DATA"JANE",'23-,56",26,67.89 2. TOM DUE DATE : 25 AMOUNT S 56.75 
7190 DATA'END","",e,e 

ACCOUNT NUMBER : SA22234 7209 END 

Semple Run 

FUNCHONS AVAIL.ABLE AAE : 
I - ACCOUNTS DUE FIRST OF MONTH 
2- ACCOUNTS DUE 15TH OF MONTH 
3-ACCOUNTS DUE SElWEEN ANY 

TWO DATES 
SELECT ONE 

= : >? L 

3. UNIVERSAL INDUSTRIES DUE DATE : 30 AMOUNTS 56.77 
ACCOUNT NUMBER : 123HH4 

4. JANE DUE DATE : 26 AMOUNTS 67.69 
ACCOUNT NUMBER : 23-456 

NUMBER OF ACCOUNTS: 4 TOTAL DUES 215.89 

CONTINUE\( OR Nl?l..Y 
FUNCTIONS AVAILABLE ARE: 

1 - ACCOUNTS DUE FIRST OF MONTH 
2-ACCOUNTS DUE ! S'TH OF MONTH 
J - ACCOUNTS DUE BETWEEN ANY 

TWO DATES 
SELECT ONE 

= = >? J~ 

DO YOU WANT ACCOUNT NUMBERS DISPL.A YEO ('I OR N)? ti DO YOU WANT ACCOUNT NUMBERS OISPLA YED \( OR N)? .li 

ACCOUN'TS DUE 
I. DOE & CO DUE DATE :2 AMOUNTS 12.50 

2. JONES DUE DATE :5 AMOUNT S I 423.56 
3. HARRY DUE DATE :3 AMOUNT$ 34.67 
4. DICK DUE DATE :14 AMOUNT$ 75.25 

START DATE IMAX= 31)? I 
STOP DATE (MAX= 31\?.5. 

1. DOE&CO 
ACCOUNTS DUE 

NUMBER OF ACCOUNTS: 4 

CONTINUE\( OR N)? Y 
TOTAL DUES 1545.98 2. JONES 

3. HARRY 

DUE DATE : 2 AMOUNTS 12.50 
DUE DATE : 5 AMOUNTS 1423.56 
DUE DATE : 3 AMOUNT S 34 .67 

FUNCTIONS AVAILABLE ARE 

I-ACCOUNTS DUE FIRST OF MONTH 
2-ACCOUNTS DUE 1SrH OF MONTH 
3- ACCOU NTS OUE BETWEEN ANY 

NUMBER OF ACCOUNTS 
CONTINUE ('I OR Ni?.li 

Rl:AOY 

> 

TOTAL DUE$ 1470.73 

SUPER· UTILITY 
© 1980 by Kim Watt of 
Breeze Computing 

P.O. Box 101 3 •Berkley, Michigan 48072 
SUPER-UTILITY was written by BREEZE COMPUTING and is the MOST POWERFUL util ity 

prngrnm of !Is kind on 1he market. This program contains over - FOUR DOZEN MAJOR UTILITIES 
tha1 al low you to solve problems in SECONDS that used to take HOURS of tedious work. 

For the fi rst time. the NOVICE PROGRAMMER is able to perform a wide range of functions that up 
lo now. only a PRO cou ld handle. This 24 K MACHINE LANGUAGE, stand alone proqram comes 
with over 30 pages of instructions that have been written In LAYMAN TERMS and also contains step 
by step instructions on how to use each utility. 

SUPER· UTILITY contains seven (7) main menus ol utilities and each menu has several different 
!unctions that are available for your use In various programming or disk repair problems that may 
arise. The lollowlng lls1 will give you an !de3 of SOME of the power that this fantastic program 
contains. 

l>.>play disk secton Zero unused d1rec1o ry • t es Repair GAT table 
Dl•play ill • ""'lor< Zero unused gnonul._. Rep•lr HIT table 
DlsplA\• main momo ry RcmO\e al sys1em Ille< outomaM<ally Repair BOOT 
Compote d ~sk s ctors Kill file• byca1egory iCMD/B.'IS[TXT/EC1) Read protecl directory tr•clt 
U.py dtsk s ct0<• Chi> rame. dO!o. password ou1orommond Reeova kllle<l lllu 
\.',~1 1 ! ' disk s.eciors Change Ale: p•niru~: ters Comple•~ dhectory check 
7.:e rn rlisk ' ec io~ Re move pM.5words lrom All fttt's Mm1e memory 
Salng •Urch (ASCli or NUMBERS) Format di.ska (I to 96 tnckl h chongo m mory 
~clor .s~ord 1 Forn1a1 u.1ihoul er11slns lilXhting data Cmnp6t C memo ry 
Modlfvdata ln(HEX.ASCtl. OEC!HAJ... Add tnck1 to ex:.l1dng dl•k Z c TO memorv 

or BINARY) Cus1om formdl lHlY w dy .,..au wnrtl Tut memory 
All '" '<n d~p ~ 1n HEX AN D ASCI I Read "ddri'Ss marks on <l iSI< lmpul byto h om p:in 
Dwl cursors R'e.ad• "Pto~ected Dl1k1" Ou1p u1 bvt~ 10 pon 
Over 25 data modlflullon command• Copy dlsks with lormbc Wn<• memory 10 d"k 
Kill lndlvtdu.ol hl.,1 Copv d"lu o.i1ho u1 lor owug R od memory from dl< k 
Kill Illes horn o ~.. Cop~ ~ l'Tote c 1ed" Oh~• Reod o full crock Crom dl•k 
Full dl•k dlroctory ( •ell~~ and nor>- Copy "Ptot<ecl«<!" Topu 

active Ales) ... uto111aUc dl•k 1epa.lr 
Exe1mine '-'Clcir alkx:.auo ns 

Dealer inquiries invit_ed. To purchase your copy of SUPER· UTILITY, send $49.95 (check or money 
order. M1ch1gan Residents add 4% sa les tax) and $2 .50 Shipping and Handling lo: 

BREEZE COMPUTING .... 1s 
P.O. Box 101_3 •Berk ley, Michigan 48072 
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REVIEW 

An in depth review of the Shack's Disk Editor/Assembler package. 

#26-2202 

TRS-80 Disk Edltor/A88embler 
Tandy/Radio Shack 
Ft. Worth, TX 
$99.95 

Guerrl F. Stevens 
General Business Systems. Inc. 
1420 Main St. (Suite 130) 
Glastonbury, CT 06033 

This article describes the 
Radio Shack Disk Editor/As

sembler package (catalog num
ber 26-2202) written by Microsoft 
and licensed to Radio Shack. 
The version reviewed here runs 
on the TRS-80 Model I. 

The package includes fea
tures which link together as· 
sembly lang uage and FOR· 
TRAN programs. It also includes 
a library of FORTRAN subrou· 
tines which can be accessed 
from assembly language. Those 
features are beyond the scope 
of this article . 

Background 

I have been writing programs 
in assembly language tor the 
pas! year. I have been using Ra· 
dlo Shack's cassette Editor/As· 
sembler (EDT ASM), modified to 
run under DOS and to read from 
and write to disk. 

My own techn ique for design
ing and using a program Is to di· 
vlde !he program into several 

logical units, which I call mod
ules. I try to keep the modules 
small so that they are easy to re
view manually. I like to have 
each module be a separate 
source file tor two reasons: flrst , 
to reduce the possibl i lity of run
ning out of space in EDTASM's 
buffer; second, to allow a small 
section o! a program to be reas
sembled when an error Is detect· 
ed, rather than having to reas
semble a large program. 

I assemble the modules sepa
rately, leaving space at the end 
of each one for expansion. I then 
load the generated object code 
into memory Individually for 
each module and use the DUMP 
command to write out a single, 
executable file. Th is procedure 
Is sornewhal tedious and lnef
tlcient for a number of reasons. 
First, a CALL or other access 
from one module to a location in 
another requires equate state
ments to define the external ad
dresses. The equate statements 
have to be changed whenever lo
cations in the external modules 
are changed. 

Secondly, the space occupied 
by the program Is larger than re
ally necessary due to the gaps 
left at the end of each module 
tor expansion. Once the pro
gram Is debugged, modules can 
be reassembled without the 
gaps, but that Is a time-consum
ing process, requiring not only 
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reassembly, but also changes to 
the aforementioned equate 
statements. The final version 
has to be tested to make sure no 
errors were Introduced. 

What I really wanted was a 
method of writing the modules 
and assembling them without 
regard to any specific memory 
locallons. They cou ld lhen be 
linked logether consecutively, 
thus ellmlnatlng the need tor 
any gaps. Any one could be re
assembled, becoming smaller 
or larger In the process. Only the 
linking would have to be re
peated to construct a working 
program again. This would re
qu ire an assembler which pro
duced object code which could 
be relocated as desired. The ob
ject code would contain Infor
mation about references to In· 
structlons or data external to 
the module being processed. A 
linkage editor would be requlr-ed 
to read the object code from one 
or more modules, perform the 
relocation, and resolve any ex
lernal references. 

Radio Shack's Disk Editor/As
sembler package seemed to 
meet these requirements, so l 
pu rchased It. The package 
comes In a three-ring binder 
containing the documentallon 
and two diskettes. The package 
has five components: an editor 
(EDID, a macro assembler 
(M80), a cross-reference pro-

cessor (CREF80) , a linking 
loader (L80), and a FORTRAN 
library (FORLIB). The editor, 
macro assembler, and cross-ref 
erence processor are on one 
diskette; the loader and the 
FORTRAN library are on the 
other. Both diskettes contain 
the DOS system, so they may be 
used In drive 0. 

My approach to using the new 
system was to read the manual, 
giving It a superficial study, and 
noting questions for fur1her In
vest iga t Ion. This gave me 
enough knowledge to try a sim
ple experiment to ensure that 
the system was operating cor· 
reclly, at least as tar as the 
basics were concerned. To per· 
form the experiment, I wrote a 
short program which displayed 
my name on the screen and re
turned to DOS. Using the editor, 
I keyed in the program and 
saved It on the disk. Then, I as
sembled It using the macro as
sembler. At this point, I ran into 
a snag. A fatal error was de
tected on one of the Instructions 
and on using the BREAK key to 
exit from the assembler, the sys
tem entered Level II BASIC, with 
the MEMORY SIZE prompt ap
pearing on the screen! I re
turned to DOS, corrected the 
program error, and tried again. 
All went well this time. I used the 
loader to load and execute the 
program, and It worked fine. 



Editor (EDIT) 

EDIT Is a stand-alone pro
gram rather than a combination 
editor and assembler as Is ED
TASM. The program Is Invoked 
by typing EDIT under DOS. It re
sponds by asking tor lhe name 
of the Ille to be edlled, which is 
entered In the usual FILESPEC 
form. To Indicate that a new file 
Is being created, you use the 
BREAK key, rather than the EN
TER key alter the file specifica
tion. 

EDIT can be used on files cre
ated by It, BASIC Illes In the 
ASCII formal, and any other Illes 
In a suitable format. Some care 
must be used In editing BASIC 
f iles, however. The manual 
points out some things to avoid. 

After the Ille specification Is 
entered, EDIT displays Its title 
and copyright and the number of 
tree bytes of storage. You pro
ceed with your editing in the 
usual manner. You will not ice 
that EDIT makes disk accesses 
from time to time during the 
editing session; this happens 
because It doesn't keep the en
tire Ille being edited In memory 
all at once. You may return to 
DOS by exiting and writ ing out 
the edited Il le, or by quitting and 
discarding changes (very useful 
If you've made a dreadful error!). 

Features 

EDIT has all the capabilities of 
EDTASM and the BASIC editor 
although some of the commands 
are different. EDITS features 
Include: 
• Insertion of new lines and re
placement of existing lines, 
• Renumbering of lines, 
• Displaying all or part of the 
file on the screen or the line 
printer, 
•Changing of text with in a li ne 
or adding text , 
•Searching the Ille for a specif
ic string. 

EDIT also has some new fea
tures and additions to the old 

ones: 
• Line numbers may go all the 
way up to 99,999, If desired. In 
additon, the file may be broken 
Into pages, using special com
mands to Insert and delete page 
marks. line numbering may 
start over in each page, thus pro
vid ing for many more llnes or for 

~ Reaelet Se1wce- see page 242 

a printed list ing w ith page 
breaks at points other than the 
bottom of a page. A drawback to 
the page marks, however, ls lhat 
commands require a page num
ber as well as a line number 
when page marks are present. 
• For insert and replace com
mands, a temporary line number 
Increment may be specll led. 
This Is a nice feature when you 
want to Insert several lines be
tween two others and don't 
want to affect the numbering 
scheme for later Insertions at 
the end of the Ille. 
•Ranges may be specified in 
terms of a number of lines as 
well as by beginning and ending 
line numbers. For example, 
P100:200 displays II nes 100 
through 200 on the screen. The 
command P100!10 displays 10 
lines on the screen, starting with 
line 100. 
•The BREAK key Is echoed on 
the screen as a $. 

• Editing within a line (called 
' Intraline Edit ing' by the manual) 
allows you to search for a series 
of characters (text) as well as a 
sing le character. 
•The FIND commend can lo

cate and display more than one 
occurrence of the desired string 
with a single command. 
• The SUBSTITUTE command 
provides lor changing a given 
string to another string for any 
specltled range of lines. The 
strings need not be !he same 
length. This Is useful, especially 
If you want to replace a siring 
throughout the entire file. 

EDIT vs EDTASM 

Several commands have dif
ferent names or formats. These 
are trivial; read ing the manual 
carefully should help you avoid 
mistakes. I am not going to list 
the differences. 

The immediately obv,ious dif
ference is that EDIT is a stand
alone program. When you have 
created or changed a file you 
must return to DOS and execute 
a separate program, MBO, to per
form an assembly. This Is some
what time-consuming If the file 
Is large, as it musl be written out 
with the changes before return
ing to DOS. Then, if there are as
sembly errors, you have to edit ii 
again, write again, and reas-

SPECTACULAR 
BASF "Fl.EXYDISK" 
Supe<ilw qUillity 
da!ll Slon>ge medium, 
oerrif.od and 
guanonteed 100l0 _ ,,.,,.,, 
SfO CASSETTES 
"Super Ferro r>,namic" 
Using the flnesi 
~ PE 611 lilpe 

"' a professional 
quality housing. 

UBRAAYCASE 
3-rlng bindet album, 
Protects vcur valuBble 
programs on disks or 

sselles. Fully 
enclos&d and 
protected on all side• 
similar to Kas ·sane 
storage box 

DI SKETTE DRIVE 
heod cleaning kilo 
P'""""' head 
crashes and insu re 
eHlcie nr error-
h ee operation. 

Offers 
5 1/ • " or 8 " " 
Disl<etles .... .. 10/ $ 2 4 
5',4" or8"~ 
51Dnlge PeQel , 0 1 $ 5 
'Wri10 tor quantity d lscoun1s 
"Sin le sided I Sin le Density 

C-10 Cassette 
Sonic \Neid 
Housing . .. .. . 10/ $ 7 
MdtOCpl-bfi__,,"'"-'*G 
C8Sl8ttll Albini 
Page .... ....... $1.89 
Wrile lor uarlli discounrs 

l.bary 3-mg binder $6.60 

5W\Jft ~o $2A9 
8" Kas-sene; 10 $2.99 

Wril e for quant lr discounts 

6'!.'' or 8" KIT 

INTRODUCTORY 
PRICE 
$19.50 

i 

HARDHOLE 8 " •ppllcator . .. . ... . , . . '4 .00 •• 
reinforcing rong ol 5 '/." •pplle&tor .......... •3.00 
~J1 1~1';:!"fr~tectS 8 " myl., h•rdhOIH (60) , 19 .00 a 
damage. 6'/.'' myl., hordholeo 160! 96 .00 

AB M 
PRODUCTS 
1131 " B" SL 
San Diego, 
CA 92101 

----------------lllS.O. • MASTBIOIAAQE • MONEY QROEllS 
CElfl1RED 0£0( • fOR ~ OiECKS 
AU.ON 2 VoEEJ<5 • C.0.0. REO..lllES A 10% 

DEPOSIT • CAL FIES ADO IN s.o..£5 TAX 

(714) 235-6602 
MIN. S2 SHl'PING & IWOJNG • MINIMUM 

ORDER '10 • SA71SFACTIQN Gl.IAIW>ITHO 
OR R.U RER.NO 

PURE FIG 
GOODNESS! 

N ow you CCln use fo rth on your TRS-80 Model I with 

161< and Cl single d isk . This is a stC1nd-alone vers ion 
of the widely accepted Forth Int e rest Group Model 
I . I with the standC1rd Forth editor . Extensions in

clude disk formC1t /bacl<up. upper e1ncl lower c<1se. 

output to pe1rC1llel or RS-232 printers. e1nd e1n 8080 
e1ssembler /cl lsC1sseml.:l ler . Document <HI on includes 

Cln inrroduction. glossory . Clnd every single line of 

the system. inc lud ing disl< drivers e1nd boor up 

code. C1l l wr iHen in Forth! 

TRS-80 fig-FORTH for 
$ 4 9 • 9 5 Aclci 2 50 for sh1pplng . 

c .. re ~ . add o •o for lax . 

Order lrom : 

NllUTILUf 
-· ---· - - - ... -· ------ -- ----- -- - - --- -I •I••••• .II 

r .0 . Box I 098. Se1ntC1 Cruz CCI . 9 506 I 

TRS-80 is Cl trademilrl< of TClndy Corp . 
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NewBasic-ex.pands disk basic 
Now configure your Basic to do any or 
all or the following: 
• Convert decimal t.ohe :r , and vice wer.sa, provh1e 
cb.anc lu Tepre.!lenta Uon for n.cb , or I.hr hex-dee 
number of any cha.n cter • Bhnklng c ur .~or 
• Repeat kt1 • Aud ible ke-y e-n 'r y (e.ach k ey mak1>s 
a sow:id ) • dJrec1ary com mud t r om Basic • Dlsk 
toad and dl91ii: r uD comm and f i le • Graphic 
func.UoDJ, U"lc)ud1nrdr;p1•1ng blotkfi, llnitas, Hl11111 -
1n blocks • t.owerc:ast dr i ver • RS2.l2 drher 
(LPRTHT·LLIST) • C2ll tuncUon, he:111 -ordil!'r
nu_mber " IU ••ecute Aubroutlne • Spooler and 
de.spooln • Prlnt torelt!, LPRJNTS you r "1deo 
dl.s ptay • FloOOocate a Bask c.ommand or strln1') 
ModW.Or Sonw1n Auo<l.,u 124. 15 (U, .45 CA) 

Level U Tapes 
'Tiny' P ascal runs on an)I 16K L e ve l II sys lom, l n· 
c ludtts th'" prornmm ln1 .structur ing capa,b1hue-,i.,, 
of tul1 Pa~a:~ I . bul DOI data 51rUClUJ"llt£ . 

Abl~ 10 compUl" Z · 80 ma.thine code, pr o, rams run 
:aboul 5X f.J.sler than Ll"Vo@. 111 & . .;\c-rnphks. r un 
eight nmes r:;uaer ~ Re<.1ulres use ot T·Bur (or Tap.t-
7) and ETAS"' 

$19 .95 

Tape! I . 34 bu11. , edtL . ~ rr:i e 'l"fUE: ~- s Io. 95 
Tape 2. ?1 proE r a m .s fn 1m Osbor nl! book : Some-

Common Ba ile P rocnmJI: Sl0 .95 
Tape 5. 2·1 'bu l.ii. . , l!'du , ir;<11me prop: . SIO 9S 
T a.pf' ?, 31 nu1s •• t•du . .("3tfll' prog~ . $1 0 95 
T il.~ e . .ao. 1n (' _ 4X bpe spf!'l.'dup $1 o 95 

PASPATCH 
PasPatch, Tape 6P, makes Tandy tiny 
Pascal a powerful disk system I 
Also worlr.swUf\C IE T.aP"" 6 (no lol'l(!llr 11nllablf) 
.aad Supers.otc Uny . 
Modul;;ir Soltwue .Assoc. :ll !l- ~~ 

SuperPIMS-People's Database 
PIMS b:ot.5 be e n J:rc;ul y spttMiPd up and slr11plll11;"d . 
with mir hrn ~ · l :wguJ:Jt" o;;Q ru., key l1i..1 001.1n<' C', 
opttonal autom:;1!1r IO\l'C-rc.a se (no k:€',vin.g 1u.' 

hii r Ow-ar P .-n odJ o n. liribt' l .s rH r-P.pOT'!."i L'p ID 20 
lt e lds. llm1ll•d b)" 2-40 · c: h:t.r.lliC (f"T m :Hlmum ?4" r 
re co r d Ea s y IO r'"~Vl.!1:11:. add rPcord-5 , . .;:pl11 T 
meril' We s, hulll o r av('rav. r. any held ~ 
Cus1omi7..Md fo r lape , tlPf"' dl.!:k, Zoom , TCB Poor 
M;in' s F'lopp)' , Bl 7, Strtn1n Floppy-:al1 on on~ 
lapel tu mall lng hbels prOKr•m , ealii l ly mana1e:s 
20.000 \Isl. Cl£ d~$ 1 AdV2nc ed labe h• m.hdu\l' 10 

l:"ome, S24 9~. maklOllJ :o~••m most powf'rh.11 
m1 Her :n,..llablP! 
prot1<1m (CIE) $15. 15 (Jl, .9! CA) 
book (SCKLBI) ti J .95 (tl2 .61 CA) 

Tiny Payroll 
We 'v• b'll:en U frohl C0oro:puft-r Proe- rammtnc fo.
t.b• Complete Id.Jar . UH.IS -a wt:iole book of 
documenuuon, For ;;ill aoo~· e s ystems . 
Cll!: 110 .9! (C ~ tlU I) 
Book, docum•nts Tiny Pa~roll IS .95 

Games for color TRS-80 
Modula r Softw-.u• A~ soe: . I.ape contaln 5: 
e POl<C · IO • ENTRAP •DEMOLISH (11 ko 
Bruirnut) • TRAf"F'"JC (Gnnd Prlw :au.to ncf!.) 
• BETA TREK •P•Ct i•m• • SHUTTLE Crochl 
sMp rm•l. 119.95 (120 .55 CA ) 

Word Processini Newsletter 
W;ant 10 really USE your co mputer- ? Ttil'n "'"o rc1 
proc(l Mlng Is for you . 1..et )lour computer sho .... · )'uu 
bo• mucb e-as1er wrulnt t.111.n ~ . • 

Le.a:rnabou1 Uu: ne ... · 51Q c~ 'oon·d•t sy · lhAt -al 
LOX di~~ )' :l(pee:d11 v~5 cor.- l!spondfonce qu1llry , ill 
te :s.s ltlao 1w1ce I.be ~o . .; 1. Too s- low? T'b.t> rP;i.U)· tas l 
(U)'.'i. 21rie- c.om ln( Ho._. :aboul JO 11id4 l]'~set 
qu-a lny document& per mlnutt' "? Maybe 'fO\!I cou l d 
u~iP the ume 'prlnrer ' ·u, a copil'r 

Ho• aboul an ine:1pein:s1 tie ( S 169) ma.gneHc card 
n·:a.der·,..rl ln lhit wou\d ll't you lfl p'Ut miid l 
:iiddril'sses, t e- u~r p~ rarnphs. ,eovt.rn smi:U 
progum.s? 

Ru1.h.bouUIJ thl ~ and more In Lo• Coit Word 
Proce••litc . the onl.- ne.,s:leuer ~boul wo rd 
proc~s!!:ln.: u.!:jog your pe(,;;ona I cornputH . Ju s;: 1 
11 S for 12 l.o\:'iUP.~. 

.4. 11 onieu '° h.argf' r..rd • .c. 'rrnc li: o r m o . 
C.a l U . re:!Cldl'nll111.C166 pc.t ta• Oe:.i. le r ln1i . 1nYlt~d 

OYer~t.•·;u, add Sl per UpP t:WJ,.bge 

,,-22 
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semble It. 
EDIT places an additional 

space between the line number 
and the first character in the 
line. This means that over-flow 
to the next line of the screen OC· 
curs one character sooner than 
under EDTASM. 

The use of the forward arrow 
(-) to tabulate causes EDIT to 
Insert blanks In the line, rather 
than the tab character. This 
means that once you have 
tabbed, If you want to back· 
space you must space back over 
the blanks; a single backspace 
doesn't return you to the posl· 
!Ion preceding the tab. I found 
this Irritating. 

When the BREAK key Is used 
to exit from the Insert mode (In
sertion of new lines), It It Isn't 
the first character In the line, the 
line Is retained. EDTASM would 
not have retained the line. 

The use of the backspace key 
(-) In Intraline editing deletes 
characters; under EDT ASM it 
simply moves the cursor back
wards. You must use a minus 
sign and the space bar to back
space a character. To back· 
space 10 characters, for ex· 
ample, you can either Issue 10 
minus sign space bar com· 
mands or - 10 and space bar. 
This Is annoying, too, especially 
since the D command can be 
used to delete characters In 
either a forward or backward di· 
rectlon and the backspace key 
could have been used to move 
the cursor backwards. 

The PAINT command with no 
range displays 20 successive 
lines on the screen. 01 course, 
only 16 lines flt on the TRS-00 
screen, S-O you lose the first lour. 
I am planning to disassemble 
my editor and see II I can fi x 1his. 

The use of the shlh key and@ 
slmullaneously to freeze th~ dis· 
play has been replaced by Con
trol O (shlh key, down arrow (.I) 

and O all together). This Is more 
awkward, and I can't see why 
the old method wasn't retained. 
I could never get It to work. 

Shortcomings 

There are a number of things 
about the editor which are Ir
ritating. I have mentioned some 
of them above. Most are minor, 
and I am sure that once I get fa
miliar with the program I will get 

used to them. Here I want to 
mention a few more serious 

things. 
First of all, the files constuct· 

ed by the editor waste disk 
space. The line numbers are 
stored as five-byte fields; if the 
upper limit for line numbering 
were set at 65535, the line num
ber could flt In two bytes. Fol· 
lowing the line number Is hexa· 
decimal 89. I'm not sure what its 
purpose Is, If any. Tab characters 
are replaced by the appropriate 
number of spaces, as mentioned 
above. I don't think that's neces· 
sary, e~cept possibly to provide 
for edi11ng all types of files. 

I found that a I lle which was 
written under the old EDTASM 
memory·lmage format and used 
five granules of space took sev· 
en granules under the new for
mat. That's 10 more sectors
a whole track! I lound that I 
quickly used up the space on a 
diskette. 

Second, the file handling by 
EDIT Is quite awkward. When 
you are making changes to an 
existing Ille, you must save the 
new version under a different 
file specification. This Is done 
so that you have a backup of the 
original Ille. It certainly contrib
utes to using up the available 
disk space. In addit ion, you now 
have to develop some system 
for naming the files so that you 
know which Is the most recent 
one. Then. when you decide you 
no longer need the original one, 
you have to delete II. This may 
require you to delete two Illas If 
the editor has created an Index 
file (an Index Ille Is created to 
speed up accesses when the file 
being edited gets large enough). 

Third, In a lengthy editing ses· 
slon, you might want to save 
your revised version at different 
points so that a machine or pow· 
er failure won't require you to 
repeat all your work. Each time 
you do this, a new file must be 
created. 

Fourth, the default file exten· 
slon for the macro assembler 
Is MAC. It would be nice if the 
editor used the same default, 
but It doesn't . If you forget to 
specify MAC, you either have to 
rename the fi le upon return to 
DOS or remember to enter the 
extension when you assemble 
the program. 



FEATURES INCLUDE: COOSOL DATA LOGGER IMPACT PRINTER 
• Uses Standard Typewriter Ribbon 
• Micro Processor Controlled 
• Can Opera te Cont inuously-

No Therrnal Problern.s {Has a-n al I metal 
print head) 

• 5 x 7 to Larger 10 x 7 and Larger 10 x 14 
Dot Malrix Character Generator 

• Standard 96 ASCII Character Fon t 
• Upper and Lowe r Case Printing 
• Up to 88 Characters Per Li ne 
• Single Line Print Rate Is 160 CPS 
• Ave rage Print Rate Is 60 CPS For Ten 

Li nes 
• Graph ics Capabi lity With Exte nded 

Character Modes 
• Prog rammable With 32 System Leve l 

Software Commands 
• Standard Parallel and Seria l Interface 
• Software and Hardware Reset Interface 
• Software Line Counti ng For Paging 
• Baudrate Select From 110 to 9600 
• Manual Paper Advance 
• Manua l Selftest and Reset 
• Ad j ustable Tractor Width From l to 9'11 

Inches 
• Interfaces with Apple . Atari. OSI, T.I., 

TRS-80 and the List Goes On 

FACTORY DIRECT 
$495 Kil, 1018-BOKE $545 Assembled & Tested 101 B-80E 

v 16 

COOSOL, INC. 
·Reg1s1ered Tr.ademarks or Apple Compule r rnc .. A lan Inc . 01'\lo Sc1en1lf1c Inc. Te :aas lnstnimen .!i Jnc. 
Tn ndy Coro resoec 11v ~i v 

P.O. BOX 743, ANAHEIM , CA 92805 (714) 545-2216 7 Days a Week 

Software for TRS-80s 

HODEL ! UTILITIES 

MPS-SHORT - Keyboard driver. 
BAS IC keyvords wi th a sing le 
key•t r oke. Repea ting keys, 
upper /lowe rcase, sh if t lock. 
26 u•e r·definable keys. 

16 -48 k , c ass./ dis k S 
'" ' 95 

8 AS1C DlSAS SE!o!JILE R - Lab el 
i ng di s ass emb le r. Cre aLe s s 
s embl~ r sourc e fi le s from 
ma c hine c ode, 

48 k , I d isk 9.95 

TULSA llCRO SYSTEMS ...-m 
114 West Taft 

Sapulpa, Ok. 74066 
(918) 224-4260 

*'*'*******•**"'*"*************'********'******"******************* ! THS FEATURE OF THE HONTH * 
**"*"****'****~******************-.:-.............. *;;;;;;****W**********i • * ! DEBBYHAE ! 
: The ~ t otal I>· flexibl e da ta bas e handle r , DEBBY ! 
! .sutOCllRtically links a l l r<>l a te d informa tion. Inst ant ! 
* r ecal l wi c.h no 11 £ ie lds 11 or "ke ys, 11 Wh~ther you ~ r e a * i sa l P. sman 1 s ta mp collector, i nven tory c l erk or t ri v i a ! 
! nut, DEBBYHAE makes a tl o t ber cross-indexes obs ole t e . ! 
* • 
* * ! Hodel 1 (48k, 2 di s k, pri nt e r optional) S 79.95 ! 
! Hode l l I (64k, pr inte r optional) $ 99.9S * 
tt "M •*******************·kW** r*****lir W*****°**************"* ****1 

Software for TRS-80. 

APPLICATIONS SOFTWARE 

TIGGER -GRAF - Crente engin
~e rlog , ~ c i e n ti f ic or just 
fu n g raph ics on you r ros 440C 
prin ter . Res o l u tion is 495 x 
575. Easy BAS IC p rog r ams 
provid ed fo r data e ntry and 
mac.:h ine l .angu Age modul es fo r 
sp~c d . Sever al pi c tures c An 
be concatenat ed Alo ng th ~ 

Y-ax is f o r l a r ge r g r aphs . 

Model 1 ( 68k ,2 d i s k) S 149 . 95 

CODECONV - T~kes you r machine code 
program whic h Pokes the machine 

l6k , l disk 

and writ es a BASIC 
r ou tine to memo~ y. 
9.95 

'o'ORDSCR I BE Professi onal word pr~cessing fo r liodel 1 n r 

PENC IL FIX - Modify Penci l co u 5 P RS lower ca so modifi
ca t ion . Rede fin es control ke y t o be the@ ke y and s witches 
t h<! lc:/uc to.';gl e to tl:e shif ted Break ke y . Save your 
,,,,a rranty. 

Disk s 14. 95 

SPOOLREL - An in-1Delll0ry print spooler that runs i n Hod e l 
I 32k or 4Sk di• k sys t em, under Ne .,d os~ or Trsd os .u f u l ly 
reloc a tabl e cod and bu ff er . Buffe r size i• u ser • e lected. 
A tr ue bac kground spoo l e r at an unbelievably lov pri ce . 

32k, di sk S 24.95 

PRINT-CEk'TRAL - A u t ility for t hose with sma r t printer•. 
To send a control code co your printer, simply press t he 
Cl ear key and the appropri a t e letter key &nd see in st a nt 
exec u t i on. Any code from J to )l may be seot. 

16-48 k $ 24. 95 

Mode l 11. Fu l l screen ed i ti ng . Hnrg i n j11• ti f ica ti on . Li nc 
insert ion /dele c ion . Bloc k 11>0ve /copy/de let e . G loba I f ind and 
change . Mu~h 1 "tDJch mo re . 

HA IL HIG LIST I 
compl etefUT C 

Mod el I (48k,I di s k ) S 79.95 
Model 11 (64 k) $ 99 .95 

- A me nu- driven. Mi J ing I i s t 
scr een ed i.ri ng 

Hod P. I I {48k , I dis k) s 59.95 
Hod • l ll ( 64k ) s 69 . 95 

~'ORDMAI L - Pull• names and add r ~sses from 
and inse rt s i nto Word sc r ibe file• . 

Mode l l (48k ' l di s k ) s 39.95 
Hod e l II (64k) s •9.95 

program 'lil i t. h 

Hai I i ng Li st 

COMP LETE FORM ~ SYSTE M 
Malling Li~ 

Wor-dsc r-ibc , Word m:.ai l n nd 

Model 
Hod c l tl 

s 159.95 
s 199.95 

*NEll'OOS is a trademark of Apparac **TRS n80 and TRSDOS are trade mnrks of Ta nd y Corporation 
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TRS-80* MODEL I UPGRADE 
.. 

If you're tired of waiting for 
your TRS-80* and need more 
processing power but don't 
need the hassels of changing 
software, the MicroC PCP may be The 225 o/o Solution. 
Simply plug the MicroC PCP into the keyboard expansion port. 
No installation. No traces to cut. No holes to drill. No wires to 
solder. Not a mere clock mod but a whole new 4 MHz Z-80A CPU 
and support circuitry. Programs run reliably more than twice as 
fast (2.25 times faster) at the SAME CLOCK SPEED AS THE 
MODEL II. Special proprietary circuitry speeds RAM accesses. 
Automatic slowdown circuitry slows the processor to normal 
speed during disk accesses, and during keystrokes to prevent 
contact bounce on the keyboard. 

Available Only from M icroCompatible 
v458 

DIMENSIONS: 13" L 3 '1•" H 211•• D 

COLOR: Grey 

POWER REQUIREMENTS: 120 VAC 

"Registered Trademark of Tandy Corp. 

LEARN TRS-80® 
ASSEMBLY LANGUAGE 

DISK 1/0 
REV~~~~'; .• sl~~~.~~~a~o~~~ {ea1:rEs~eJ>i~K1~ ~11: 
.. sho11 co1.11 se revealin t h~ CleHUI$ o DISK 110 
PROGRAMMING usmg nssern!)I languag~ 

Us.mg U"IP rne lou na 111s ov• e .1ctr ern~ty pOpula t 

:~:~~u~~E"~~t:~:ci'U ... 1~~9ci'ts~<". 1~~ ·~~~~",j: 
MING'" course inc ludes 

• Two 4.S-.minute lessons on il uChO cassette 

• A drive, p1 og1am to a.k e your TRS-Hu• \11C100 
moniior serve- as n o lackboarCI IOr l ho tns!fuclor 

• A d 1spl~y pro~p am tor each lesson to p10\'1de 
Hlustr a 11on no re1n1 orce uni tor wh.11 you a1c 
neari ng 

• A. booklet o f cornprehens1vo tull y-commentl'.!'d 
program llslmg s 1lluStf3tlnQ s Quen11al M e 1 0 
random·access Ille 11 0 and uaci.. and $ector I 0 

• A d1sk ""°1te w 41 h nlHChane·read.\ble source cooes 
lot 311 pro rams discussed . 1n bo!h Radio Snack 
EDTASM ono Macro forma ls 

• Rou11ncs 10 convon horn one assc nblm fo1m.:4t 
ro the otr1cr 

t11s course was d eveloped ~ma rncoroea y 
Joseph E W•l hs lor tne sludcn1 w1rn e111per1encc 

~-~~~!~:1~YA~~~~~:~~1::~g~~::r;::n~.~ 1 ~u8~ ~~1;~ : 
wa r lt'QUltC(] IS 3 Model I Le ... el 11 16 'K RAM one 
dtsli. C1r1ve S)·s tem 

REMDISK-1 only $29.95 

~ REMsoFT. INC. ~ 
~· 571 E. 185 SI. , 

• Euclill , Ohio 44119 ' 
(216) 531 -1338 

v 70 

1 nc1u~ S l tor sri1rir.i•n9 ancr han.m1ng 
Ohio rPSJior:nts aoa 's.ale5 rai , 

TRS·80" is a tnH1ernar li. ol 1r1t> fanov Cor~ 
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Send Check for : $200.QO 
includi ng shipping 

and handling 

Bayesian 
Investment 
Services 
Send for free catalog 
d iscussing TAS-80 
programs avai lable for 
evaluating: 

Options & Futures 
Stocks & Bonds 
Convertible 
& Other Hedges 
Portfolio Position 
Tax Positions 
Market Timing 

Write or call: 
Bayesian .--1a6 

Investment 
Services 
Dept. H3 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 

Micro Compatible Inc. 
To: P . 0 . Bo~107 

Scaly Ml .. N. C. 2877 5 
(704) 526-2782 
Oflice Hours: 8:00 s.m. to 9:00 p.m. EST 

:::n' 111m11nmnii1 •''';nm nm 1iiiir1111; n nn:, :~~ 

~f Pa11,ta§tic JWw CZ-ooJ j1~ 
==~ for .:: 

~ CVoice~y11,tlz.~is l!~ 
l)~ NO EQUAL ON THE MARKET !. ::. ~:;: 

This peripheral odds high quality =
communication lo the following: 

. TRS ·BO 

S· 100 Bus systems 

Other 8 bit processors 

The TLP·52 con give: 

High quality speech 
(up to 800 words) 

Phonetic speech 
(unlimited vocabulary) 

Software generated speech 

Voice recogn ition 

f rom $200 

for more information contact : 

=~ (1ieCLear1lJng'Place ~ 
:: 5620 ·176.lliSW. -

Lynnwood, Woshington - 98036 



Flfth, MBO accepts \Ines of up 
to 132 characters. EDIT wi ll cre
ate and process 255 characters 
In a line. This could cause a 
problem, but you are unlikely to 
create a line longer than 132 
characters. 

Sixth, the manual states that 
an INSUFFICIENT MEMORY er
ror can occur under certain con
ditions. I have not encountered 
this error yet. However, I think 
that the editor should have 
some means of Informing the 
user when memory starts to fill 
up. The user should have a com
mand available which displays 
the amount of memory lef1. 

Seventh, there Is no way to In
voke the editor and pr~ss 
more than one file. If several 
flies must be edited, as Is usu
ally the case when making 
changes to a multiple-module 
program, the editor must be 
entered, the first tile processed, 
and then a return to DOS made 
to Invoke the editor again. This 
ls not really serious, just annoy
ing and time-consuming. 

Eighth, while in EDIT, there Is 
no way to append another file to 
the one you are edit ing. This 
would be useful. It would be es
pecially nice to be able to create 
files of macros, for Instance, 
and then Insert them In pro
grams as desired (more about 
macros later). 

Finally, there ls no way lo 
read and process existing EDT
ASM source flies. I wrote a con
version program which reads 
the existing flies (either In our 
disk format or In the cassette 
format) and converts them to 
the EDIT format. General Busi
ness Systems, Inc., Glaston
bury, CT will be selling the con
version program. 

Macro Asaembler (MBO) 

The macro assembler is the 
portion of the Disk Editor/As
sembler package which con
verts the source language mod
ule Into relocatable form. The re
locatable module can then be 
processed by the loader to cre
ate an executable program. The 
assembler is Invoked by typing 
MBO under DOS. When It ls ready 
to accept commands, It displays 
an asterisk on the screen. 

Commands to MBO consist o! 
flle names and switches. Three 
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Ille names, ln the DOS file speci
fication format may be given. 
They are the object (relocatable) 
file, the llstlng file, and the 
source Ille. The oblect and llst
lng Illes may be omitted, In 
which case no oblect (relocat
able) code or list ing will be pro
duced during lhe assembly. File 
extensions are optional, and de
fault extensions will be used If 
they are omitted. 

The switches are special In
struct ions to the assembler. 
They tell It to produce a cross
reference flle, list addresses In 
octal or hexadecimal (the de
fault), assemble 8080 or ZBO 
mnemonics (Z80 Is the default). 

Once you enter a command, 
the assembly proceeds. Errors 
are displayed on the screen as 
they are detected . At the end of 
the assembly, the total number 
of errors Is displayed. You can 
then assemble another module 
by entering another command, 
or exit by hitting the break key. 

MBO supports the standard 
ZBO and 8080 mnemonics, which 
I will not describe. It has many 
additional features-so many, 
In fact, that after two thorough 
readings of the manual I have 
still not Invented ways of using 
them all! 

To me, the most Important 
feature Is the abillty of MBO to 
assemble a module In relocat
able form. By this I mean that It 
can assemble a module wllhoul 
regard to Its eventual memory 
location. It assigns addresses 
relative to some base address, 
usually zero. The loader (de· 
scribed later) determines the ac
tual addresses and adJusts In
structions within the module ac
cordingly. 

The macro assembler has 
four locallon counters for as
signing addresses. These are 
the common counter, the abso
lute counter, the data-relative 
counter, and the program 
(code-) relative counter. The four 
pseudo-operations COMMON, 
ASEG, DSEG , and CSEG Invoke 
the counters, respectively, with 
CSEG being the default . COM
MON Is provided lor use when 
combining FORTRAN and as
sembly language programs, and 
won't be discussed here. 

The absolute counter Is the 
same as the orlglnal EDT ASM 

tar the TRS-80 from Micro-Mega 

The Original GREEN-SCREEN 

The ey&-pleasing Green·Screen fits over the front of your 
TRS-80 Video Display end gives you Improved contrast with 
reduced glare. You get brighl luminous green characters end 
graphics like those featured by more expensive CRT un its. 

Don 't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube. such as that adver· 
tised by others. The Original Green-Screen Is mounted in a full 
frame perfectly matched to the color and lex/ure of the 
TRS-80 Video Display. II is attached with adhesive strips 
which do not mar your uni t In any way. 

The lull frame des ign of the Original Green-Screen " squares 
off" the face of your vidao display and grea//y improves the 
overall appearance ol your system. 

THE GREEN-SCREEN ....................................................... $73.95 
Add $1.00 for postage and handling. 

Terms : Check or monoy orde1, no CODs or credU cerd6, please. A rid amount 
shown for poslsge and handling to price of the //em. Al! Items shlpperJ wilhin 48 
hours by llrsr cl1tss or prlotity ma /I Virginia residents . arJd 4% s•les tu. 

..,.29 
----------- --- -- - - -
Micrc-rvlega .P.O. Box 6265 ·Arlington, Va 22206 

01\IDATA PRINTER 
The Best Printer in the World for the TRS-80! 

We'll Stake Our Reputation On It! 

Look at Ike Fea tures' 
l) 200 m1ll1on ch..racte r he dd 

worran1~' Bette r ·han dn \• 
compeu1or 1 

2) Work under the mosl demanding 
busin~ss. pplka11ons! 

'.jJ A "Rea!" 9x 7 DOT Ma1ux Impac t 
Pri ler' 

41 80 ckaraclers pe1 cond 1 

51 Full upper and low<?r Ci15<!1 

6) Douhle " "d1h characters' 
7) 51,pporls TRS 80 Graph•cs' See 

/llusrranon rn1e5'! graphrc ore 
c.\ocrl; rhe •ame groph1e codes as 
rlw TR5·80 's. No .lpecral ·ofttU<ffe 
rr>quorf'd) 

l Connects direc tly 10 TRS 80 vmh 
stdndard cabl •I 

9) Fnc11on & prnleed. use roll pape r. 
stat•onarv or regular dn1a pall<' r ' 

10) 6 or hnes per inch 
11) SO and 132 columns 
12) Q uie • oixr;>lfn<1 

CDr41og ~· 

QOOCJ\ Ol-:d:lli\ M i..rul1r •.RO 
O!.A)J2 T11lCIOf fi'rd OptJ(Jfl 
914 I I CJ»I•· For TRS !!ti Koy00.Hd 
~ll.Wll C i\bto Foe E.xp<!ln~ion ln1rrf.v" . _ 
"''401 C~·t.· Foo Mod<l 11 TRS 

Acruur phoro o p nmouc from Ok.c:Uua 
Pnnlm ' From "1rtH1tl"'k

0

s PClrlC A'usr 
Program.' 
Th w 1ht- flf\P"1 pnntPJ \IQH c an buy 

,,, any POC'-' lc.-r t,. our TRS. SO 
Rl*9ul,tr L1s1 P c 

$850.00! 
T r ac l< r FC!Pd Opt""1 

$ 150.00! 
Special Simutek 

Cuslomer Price Only -
$559 .00 

(T r.ll' lor Feed S 12.'i .OO f.xlril) 

559 .00 
125 .00 
55 00 
39.00 
39 .00 

We Accepl VrSA ~ Mn.&llf"rch~ug'! Ch~cl.. s - Mo n••\ O rdN:!o 
or !C.0 .D. $J 00 E"r• I 

NO TAX ON O UT OF STATE ORDEllS' ..,.19 
F ~· Smpp1t1q In US 

S.nd Ord<-" ln SIMUTEI<. P.O Bo> l'.!6S7-l. Tue on . AZ 5731 

Cr1.,. ___ __ Z;J 

Phone orde~ wclc::o1nr 24 hours! (~) 51.IA 149 U1'1.ul"" olfo.r:.-. 01h~1 11 pn:rlL.tC!$ 
f0r TRS "s Si""1'Cl lo, h •~1 • ,~a ranq' ,.\n.:! res . eo""i!~ add 1l 'f.;(.J/.?s la • 

I lo!...~ I• ..\ T'-1 ol R,.diQ Slli•t L. 1' T &nd., f , . ., 1' 
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counter; statements follow\ng It 
are assembled In absolute, rath
er than relocatable mode, and 
wll\ be loaded and executed at 
the specif ied addresses. The 
other two counters provide for 
relocatablllly. ln tact, 11 you 
wish, you may create two sep
arate relocatable program sec
tions. 

The implication of the names 
data-relative and code-relative 
Is that data areas may be sepa
rated from Instruction areas at 
the time the program is exe
cuted. In fact, either of the two 
location counters may be used 
for either data or Instructions. 
The ORG statement may be 
used wllh either counter to es
tabllsh the starting value for the 
counter. Usually the ORG Is left 
out and a value ot zero is as· 
sumed. 

Al this point, you may well 
ask "What?" Lei me try to clarify 
the concept. Let's take the fol 
lowing example: 

LO A, (PROCSW) 
OR A 
RET NZ 

PROCSl'I; OS 

Under EDTASM, somewhAre 
preceding this series of instruc
tions would be an OAG state
ment Indicating the starting 
point for the program. Let's as
sume that the ORG was tor loca· 
tlon 7000H and It immed iately 
preceded the LO Instruction . 
This means that the LO lnstruc
tlon would be assembled al 
7000, the OR at 7003, and tho 
RET at 7004. PAOCSW would be 
somewhere farther on, depend
ing on what lies between the 
RET and It. Using MBO, you gel 
this same result by Including the 
following statements ahead ot 

the LO: 

ASEG 
ORG 7000H 

Now let's see what we can do 
with the other two location 
counters. Suppose this Is just a 
portion ol a program. Suppose 
further that each module in the 
program contains both data and 
Instructions, but when the 

whole thing is combined, you 
want all the instruclions to be to
gether and all the data to be to
gether. following the instruc
tions . 

This Is what you have to do: 
Ahead of Iha LO statement, In
sert CSEG (If there have been no 
prior ASEG or OSEG statements 
In this module, the CSEG Is as
sumed and you can omit it). 
Ahead of the OS, Insert OSEG. 
All the statements In the module 
trom the CSEG through the last 
one prim to the DSEG are In the 
code-relative, or program-rela
tive portion of the module. All 
the statements following the 
DSEG are In the data-relative 
portion of the module. 

In the absence ol any ORG 
statements, the LO instruction 
will be assembled at relative ad
dress zero, the OR at relative ad· 
dress 3, and the AET al relative 
address 4. PAOCSW wlll have 
relative address D also, but In 
the data-relat ive portion of the 
module. When an executable 
program Is created by the load
er, a base address Is added to 
the relative addresses from the 
assembly to determine the ac
tual memory location for each 
item. If, for example, the base 
address for the program-relative 
port ion Is 5200 (hex), the LO In
struction will be at 5200, the OR 
at 5203, and the RET at 5204. In· 
structlons from other modules 
will fo llow. Then, data areas 
(every th Ing assembled under 
DSEGs) will follow. lf the base 
address for the data-relative 
portion Is 5500, PROCSW wlll be 
at 5500, the next date item at 
5501 , etc. The operand of lhe LO 
instruction, assembled as 0 will 
be adjusied by the loader to 
5500 automatically. Note: Spe
cial instructions must be given 
to the loader to accomplish this 
parlicular arrangement of data 
and Instructions. 

Frankly , I just assemble ev
erything under CSEGs {as 
sumed anyway by MBO). Th is 
feature of the assembler allows 
you to separate instructions and 
data. The main point is, as men
tioned before, that the program 
is assembled without regard to 
its final resting place in memory. 
This means that if you have a 
program consisting of three 
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modules, and the middle one 
needs lo have something added 
to It, the other two don't have to 
be reassembled. The program 
can be linked together again by 
the loader after the middle 

module has been reassembled, 
and the third module will lotlow 
the second one al the proper ad· 
dress. 

MBO has several pseudo-oper
ations which facilitate mOdular 
programming. The EXTRN or 
EXT pseudo operation Is used to 
Identify symbols which are de
fined elsewhere. The ENTRY or 
PUBLIC pseudo-op Is used to 
define symbols which are de
fined wllhln the module at hand 
but are to be known outside of it. 
The loader reconclles these 
when constructing an execut
able program. 

The macros are another big 
feature or the macro assembler. 
A macro Is a model; It ls a series 
of Instructions which can be 

placed In a program at several 

test It could look like this: 

LO A,lPROCSW) 

OR A 

RET NZ 

If the lest has to made at 10 di!· 
ferent places, this series of In· 
structlons has to be written ten 
times. To make this routine Into 
a macro, we enter the following 
statements In the program 
ahead of the first point at which 
the lest is to be made: 

TSTPSW MACAO 

LD A.(PROCSW) 

OR A 

AET NZ 
ENDM 

TSTPSW Is the name of the mac
ro. MACRO Is a pseudo-opera
tlon that Identifies the state
ments which follow as a macro 
model. LO, OR, and RET are the 

·'The program . . . worked fine 
when executed from DOS using the 

file written by the loader, 
but would enter DEBUG when executed 

under control of the loader.·· 

different points by using the 
name of the macro as an opera
tion code. The macro Itself Is 
written and placed In the pro
gram somewhere prior to the 
point at which It wlll first be 
used. I always put my macros at 
the beginning of the program. 
Within the macro there may be 
one or more dummy arguments 
(symbols) which are replaced by 
other, real symbols when the 
macro ls used. 

To Illustrate the macro con
cept, let's say that various rou
tines within a program are ex
ecuted which set a switch If an 
error occurs. At the conclusion 
ol each routine, a return to a ca l
llng routine is to be made if the 
switch has been set. This neces
sitates testing the switch at sev
eral points within the program. If 
the switch is called PAOCSW 
and lf a non-zero value means 
the switch is set, the routine to 

model statements, and EN OM Is 
another pseudo-op which termi
nates the model. 

When the test Is to be made, 
Instead of writing the three 
statements (LO, OR, and A.ET), 
write TSTPSW as an operation 
code. The assembler replaces II 
with the LO, OR, and RET state· 
ments at that point In the pro
gram. 
The example above is quite sim
ple; there are no changes In the 
statements as they are included 
in the program. Let's make the 
example a little different to Il
lustrate the use of dummy argu· 
ments. Let's assume that several 
different switches have lo be 

tested, but atl follow the same 
rule: A non-zero value calls for a 
return. The macro would look like 
this: 

TESTSW MACRO ANVSW 

LD A,(ANYSW) 

OA A 



Complete LNW 
ExpMsion 
Interfaces 
·ni.- L ' " ~ \ , 1 .. n 1 f_, p.1.n ... 111n. rJll •...,.., - 111 1hll'" ht"• .. 1 \1• r""' ' ~ ...... 
lu 111 1· H. t1•h11 '-h;tl"~ inl t•rLtt· .. .1nd no" ..-. 1th ,. t"o mr-1.,.h· k 11 
h um ("0\1 Pl T• \ , •• t" \rh t>t'll f' f \\ r 'l> IY d1.-d th~ · I l " millrk.,.1 
lo r 1h'"' mvn1h-.. .1nd .ll .. r-.ai"1 th.- 1 (1.,1 111 p 111C' UHtn.: corn po 
n~111 ... fut th.- L \ \\ h41a1 d w .. found lh 11 b~ "1np ru ui fo1 ll'li•· 
t). .... , !Hirt" ... ! 111m ' "r r l n ,. . ntio • lh'l" I '\ \' bu .. ud 1·1wtd b..· 
.a:.......c-mb~d (m .-.11 ,.11·u~,. p:, rh ,. • ..,., ,,r $ 15. 0 0 no• 1ndud1t1 w. 
~1pp1n~ r 11 ... 1 l 'U\trl TE \ ...,,~ ~ u1J lrm t· ~nd mrif\ r\ bi 
11 Utir1n1 .. 1 um pl.-l o L\.' \li .. \ .,, h•rn •·ri: pl-n""" l: 1I l1H :? -19 00 
11..,.._~ R \\1 .1/'lr1 (';ii ..... •111· H.1·1•' J \Ai ,. r\r n mdudr •II I.I 
~t~t·h ' u l unh 1~ 1n .. L'\~ ("() \ IP l U\ .. ,.p..1n"1on 1nh·l · 
!4 (' 1• b .. 11""r r4t•4 lm.- lh 111ic : 11 m.dr •I th "' ht""'I l"R.NtOum ~ I 
•"'\P•"'lun in U·rf.11n· h , d,·..,.rnm.: ~nd h11 ~ldmlt" ,. C-\b.lom c..1b 1 
n .. 1 111111 ' " l RS 0 1,., 1r .. c,t 1ou 1k t·J( T 11n\l~ ("n rp 

rn(" ("P'f C•fi.inc1i. fo t l hc l '-;"' ,ntr:r r • ..:u 41ft maidr ul \.lllH) 
h 1h h '¥11 0Q~ "U'Ul)m f 1ruli._c ,1 1n • l1t£hl "'·•lnut ~~iloi • h.C"n 
lnmme~ ,ffl1Und th(' rr u n! ... ) .. 1um1n u m nwldLOC T .. o ' ah l· 
nrl ' 41 C' .. " .ul • Mr 

Tht- c~nooo c.l.btntl \Iii. Lii hulJ thr I 'IV.' bti..ilr .. nJ r o 'llo tf 
wriphn for holh h ) n.ud .1n4J thr f ~ \Ii.' l)'st tm ('r:.n:s1on 
\h·.n ur rmrnl ' 1 <; ~ uJr ' t ) • , · Jn·r 1. 4 •• 1.1 11 $ 89 .95 

11w CM"lOOO cablnu ,, • .,, .Jtl i if th ,. r, .. 1u1t" ol th r t PT 1000 
t'liul \Ii 1!1 bo\iJ o r 10 l""' n d1~k dfl'\IC'\ . ro ""' C'T '\UPflhC' \ .Jnd tVcn 
h•.li • ~ ut o ul 11H .. muffin fan 1hf lPT~()OOti .n.111cm ovu hlr 
h o n1 p .. n~l th.a l '"omu wnb .u1nu 11 ror I or ~ J1U drrvu o r 
... . ,n no ~ul OUI ' Tlir t'Pl~OOO nu.".•\U f C" ' l .S' .. ""' l dr :t.. 1J I.' . .. 
dC't J'l 't _H. · t•U Jff.95' 

L ~w .S)•stcm f), P• "-'l'UTI ~,, 
t -\ \-,,~m hied 1 

f'PT I 000 ( d11nc1 
CPT ~000 t"•~1nC'I . 
l. 'llrii!\lit s) item ~ -,;r•n~mn 8 11111 rd 
T f tR~o.ho Sh11h~I Tr.aru fo r er J 11r l 'Vi.' 
1C IC')' hio.. t d I n ,. J F ( .f tl-1t 
\luHtl'l F-10 f o1,_'tr C PT :000 

1h 1d 1v11,Ju, l1.um ponr n1' .ll 'll d, Ir .. 1 11 

S U9 .00 
349 .00 

89 .95 
99 .95 
69 .00 
21.95 
19.95 
14.95 

Disk.Driws 
C0 '.\1'1 l Tr '\ , ,,, n-"' r d illl l m•tu• i:hJ. dr" '""" 1n a1 l1 1J I•· vn 1h .. 
m ... , .. ..i p11ur ti.t '2i~nitntn ~ • dl·.W r hir .. n~un .. rhi• <ho"' ~ t
'-':"lt'1'" 11-rl 10 m•rk.-1 ,, 1n •. Tluu tu n r\1 100 St-'""' ( um p1i .. 
1 tw~ r "ra-rt finl1 1Jl\ ~ .tn t1 11"•11J lr" ;!Ind w 1h 1nli: p1u 'U .llJ"""" !h.1111 
lh .. 1.:.ndCVl T\I t OO Srun of l>1~ l>m("'. "'""' ih.-~ .1~.1. 1labh· 

Tando n rs th (' lod rn1 dc!.lll'L<" J .. nd \1J pp h1:1 o f rntJ • 11.-rnr 
he..11h fnr moi;I 0 1hr:1 d tsk dnvr m. .. nufil l.'"ILlfc.rs 
Tn... tu T • ~di • .1.i.. o!. C~~ ltmc or ( mi\h.c .. oru.1'\ 
' 'o he4d hud ri mt rcq uU'ed. mo ,-:l Ol hc-n. rai)C' j~ M S 
RC41d "'ulf' l'i~ c..! t.u.;n ..,n tred !or ~Q 000 h1:MJ.n 
Qu1C"fc1 lh n m o u oi hef dni dnYct. 
Fm.t \Uhn5!ul miil riUfutuu1 or doub1 t he .. d cd dr rvt':.. 

Mod<I DK<npl>oo RM< Pn«o Wi~uppl» 

TM I 00.1 •O 1 .. .1, Sm1ldl Qd<d S2U.OO $299.U 
TM I(){). : • O Tr.- k llau 'lr Huded J25 .00 399.95 
l"M I QO ._, 0 T,.cl< S1n1l e Hudcd ~75.00 Ht.00 
TM I 00-' ~O Tr>,-1< D<>uok ll'4d rd 475 .00 549.00 

;~\ '!~'; ~~~\~~~ 111111:n~"~'~~' ~'Pf:n~' ~d:uU:~~ dC' n111) 

Bu>< Unil With Supplf 

"4PIQ < 1-> 0 Tr<'k Srntl< Hudrd $27$ .00 
MPIB ~ :->O rnr,·I< Doul>lr Sided 375 .00 
Stluun Sl\ 400-J c 'f r.ii .:k S.1n1k Sn1l'd 255.00 

Cnmpulex canlt' .S or can ,-uppl )· moist any 
TRS80 ~)~' ""'or pfrrphwals !Call fo r <1uot.s} 

VARIOUS OTHER SPECIALS~ 
~o,· ;u ton J (Ji( Modl'm .. 
l"<rb>Um / S..ot t h dr. k• ll•< I Box l 0 I 
16 K R .~ .\I Ch i JOS . 
R.ad 10 5hi1ck S) lt•m 1 

179 00 
24 95 

I >4 .95 

u"f l II · 16K RAM S 700 .00 
Lr\'•I 11 · 4 K RAM. . . 595.(.-> 
Modol II · 64 K S~·stem . . J .500 .00 
01\ Expansio n lnterfa ro. . S 259 .rO 
l6K Expan.,nn lntor (aco (our RA~I) . 339 00 
J~K Ex pan51 on lntrrf•« luu r R .~ \1>. . 419 .00 
Sn hw aN" 
'.\1•wd o ' RO 
Dosplu 
Elrttnr Pt•nCll! mod•I I <l isk I . 
Elt"(' l n r: Pt"nnH mode l I r as.st•tt el 

s 149 .00 
. 99 .95 

s 150 .110 
100 00 

c-
349.00 
449 .00 
329 .00 

Centronics7'37 
r u f lh t' f'l"I t nnr 1•1r1 _ lrur t~lr r ~Ullil p·nntln( fur u nd.1•J 
• 00 Cnmp4rr qLulH' _ f,.,iufP"". u.d 1)1Jr p l'lrl'" \\ ~· l h rnk 
\ 1 1u"U 1111:1"' 11\at Oh ';Ji pm1h1r frOtf' CO .\tPI .. 
U'r'lb'C'lil~lf' 
fEATURES 
F;m l uld. lc'uerhuJ .1 ni.I rvll ec i.I p ill pe:r 
TR I.I UNDERLl~IN<; f~PO ll.ITI ES 
S.ubKupt ind w re1')..: n ri1 p1 1n' in 
Fu1 80 CPS lp1apor1Lono1U ~nd O t·rs tmono !if1ILrtl1 
Tru~ dc:1u·riid1.I1J lo..,.cr \il-"C" 

Rlt;h t m•111n JLlll lfK.· .. uon 
O poonal tn1e1111 chan..:-1 e r wt'i 

' " CJ do l rri. U1:\ or ' 8 d1.>r m••n ' 
E'l.panJcd f!nnt -10 ('Pl ind lb ., \ Pl 
8 1tl n ri'l 1on.1 I )ll!'Pfl<'l m 1"i fm 
80 o t t 1- : ,,;olumn prm11n 1 
9..,,. , o( ~ti tt thit "Pri« . . . $ 750 .0D 

All produrt-,old b~· C0.\1P l_; TF.X an· 1003 11uaranlt•ed for 90 dars . A I rea1 1003 ~uarantee 
,, a~ailablP on al l n f our hardwari · for an add it ional JO~ of the •tem.< purchase price. Co ..,.,...,. 
\ ' JSA /.\1 asl "r Ca1d accc pled(add -13 to tota l) ALL ORDER S SllJPP£0 WlTHI . 6 DAYS OF ORDER fn.nu a.:::.A 
Sfi IPPI:'\'(; - l ' PS insun•d(call for rate) Pt'~ona l ch1•cks held 2 Wl'e ks prior lo sh1pp10£. ..-IS9 '&& .... 

f '. 0 .0 .'s accepted(ma~· rl'quire 103 down) 17710 Heril age Cr.,Websler . T x . 77598 I 7131 332-4359 

Ulllelee~ 
EDUC:ATIONAL 
PROGRAMS 
For TRS• 80 Le11el II 16 K CASSEnE 
Upper/ Lower Case Matching K·1 
Provides a drill to assoc\ale upper 
case lellers to corresponding sgas 
lower case letters. 
ABC seQuence K-1 
Marching letters reinforce sg

95 alphabet sequence . 
Listen and Spe ll (Wh-Th Words) 2-4 
Provides dril l !or trou blesome 
Wh·Th word5 . 5995 

Calendar Tic -Tac-Toe 2-4 
Provides drill on seque nce of months 
and days including current day and 
month lor one or 1wo s1uoen1s s14es 
Math Facts K·6 
Teacher selectable dri ll for math 
facts. Teacher selec ts + 
- . x . + and limi ts. 5995 

Contractions 2-4 
Drill for studen ts 10 orovioe lhe lwo 
words 1hat make up c'on trac lion s995 

P.O. Box 262 Massillon. Dhio 44646 

"A 
PERFECT 
CLO AD 
EVERY 
TIME" 

h1• • 'l"'""" 111111r 
~hnf,11~ 

I'' 11r.,........n 
j lorl,UutMi.• 

Alph11ne1ics TRS-80 
TAPE DIGITIZER 

4/JIJ- {]ATA 
- .... ~ ...... . l t.::lt 

'....-. OIGrra.£,, 

- -· • 
-8 

·:: .. : ~ ~ 

$64.95 
•~•lllhlit "' i l'lllotlllH n •o.tnr 
h'ftlllll1 11111 ('l ff , • HC'h f ., 
\$'11..;. 

• I i.11~n 1•"~11c- Ji...r1"' • ~°"" 11 1 ,,..~ 
~"1 ... ~'ff \t L 9fo(• 

• \1 .. ~ r;"'l I•~ l ln,,t•IJtl lo~lllC•lll.;.Al( , IP}ol~ 

d i ~ · ~ • ll'lt' . (llf'lllUI '>C"l.th•' 

• \I e"- Jortln. iJ..p.al '"~ '-~ *111 L"'(""t' • ol~'U 

VUQ( (:om,~ CJ " •• ,..,. • 111.wn l'IOl .t & uttr 
rtll1Ji1'11'df~1o· 

• l a'°"tir ,.._ 111• .uo-~ 1r1.11...J .•M'il11ol 1..•I ~_.._.. 

rn,111dit! 

• •·( .. -.iJ c ... 1.a·· 111o..Mr.:oi 1111 aa~.th ro .. l>lf'• "IEll~ 

rwnpt'I' "nh.1mc- douNr .a • ., 1 •fl<" 111111r1o1t11lf • 

e ( OO'JUhMk .. 11h lr.rl l ,l II ...i. .... UH J-1 ~fl"'!..! 

\~I nt I Ill' 

• rm.i l'"'• t•i."""tr 1r.i 1hr r Pt- nit d 1111"' 
•Co;1 Jttd 9!0!.11 (\""'f'Wllf'I' ltlitotu.a dtJ111tl • .ud!liD 

tlwT R'\-41,..r m1fltcr...-• 

• <.c"l nJ"'' l utll' l .. ot~11'1.1~ Sf,.l 'i1 ("U\.1...-,t 

"" rtt41fn ... 11 "' JO w.~ ... f r:.tt • r1.119r rrl'llnllll' 

ALPHANETICS .,. 12• 

P .0 . BOX 597 fOR ~:STV I LLE, CA 954J6 

,. 14 hr. phone (707) 887-7237 .,,,.., 

MICR0-80 TM CASSETTES

I 00% ERROR-FREE 

• Fully Guaranteed! 

•World ' s Finest Med ia 

•Premium 5-Screw Construction 

• Used by Software Firms Nationwide 

•Dea ler and Club Discounts Avai lable 

•Custom Storage Case, Add 13¢ Each 

•Write for Wholesale Price Lis ting 

µ80™ MICR0-80™ INC. 
,_.. 476 E-2665 NO. BUSBY ROAD 

OAK HARBOR. WA 98277 
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~ ... Ji>RO~ 
Bo> 839 I Ho. Ho ll y>•Ood, C• · 9lb0J I C21Jl ?b~ -3131 

W' Q R P PROC:ESS:tNQ 

SUBEDJ T, SU BSCRIPT, t. PROP offer c:omprelum•1v•. m.unft.a.m• q4..1ahty 
llP:Z.I p!"ep.&rAClDn f ar m..ny pnn t •r't, •tt.d &uppor l lor J:lr' Oparl 1on.1. t Fonl'!i. 
of t tt. Centronic./' 737 a.nd R.11dH'J StJ• ck.,LJnl' Pnnter I V. 110 P• !il •• of 
doGJm•ntatlon \nclud•• ruton " I .aind E:ZSCRIPT. Among the marl!' IYt! 75 
co mm.1 nds :and form•ft1 ng c p U 0"1 af'"• l 

multtple to p •nd botcom. htle"G. 
lln11 apl 1 t , Join. and dup 1i c~te 

global ~~•rch •n d' cha.ng• 
bloc M. mov fl i1nd cop y 
r 1gt'lt- j u s t1 f 1ci1 I l on 
ch.uned ~exl hl~i 
t.abl• of con Te n t 11o 

form l•n er s 
y n dtrltrqnc 

su pet •cn 11 c•n l11rrn; ( 'H1 n 1111 > 

P ilndsub'criots !.Q.!!11. 

MIN I NIT 1t a keybcard d rt~u th1.t te lls you 11J1t:len the ROM 1s 

doing • Iring comp r o11ton. rt • t10 p.rov uS es • u tom.a ti c key r e pe• t, 
lowe,-c .. 11it t uppor t ro r your lo wer - CASI h.ardwaro, 1otel hg eri I acre•n 
pnn, , vid eo r ou ting to pnnur 1 and direct en t ry of ar row.i '!!.1 unde1 scor••· 

QENERAL YTU.rr+ES 

XTEND40 c.on..,.ert t1 3'5- track d 1•IU!tte 1 l o 4 0 t r ~c kt In i :5 
secondi; wit hout t 1d1ous hand -copymg of fHes. Requl'r es your h• r-d""a r• 
•nd Opera! lng Sy g t em t o 'llUpport 40 tr.;1.ck'5. 

QU :tC K COM PRESS of in -m•mo'y BASIC progr•m" 
Allc '-' • mul t1 -s (.teme11 t hn.••• do••n~I como1n1" lines, t~moves bli1nk s 
illnd r •m;11 rks a t you,- op t u:111. Pr o C81!UUi o""o '" 200 hn ia-5/ 5econd. 

flill.li 
PROP , SUBEDI T, SUBSCRIPT 
HlNINIT 
HENO~D 
Ou1 c Cor.pre'!li"5 

•~o..,; 
15 
15 
2 C 

Pl• • !lle •dd 1 3.00 p i!!'r order to co.,,•r dH H .. tte 11f1d 1i t'IJpp1ng. C1'1~C:k !ii O.K ., 
b ut n o t: ' ed u c: •rd!i o r COO's. C .a ll l . resld1n1S add b '1-l l l!'s t•.t · 

All so r Wlr'• i ncludes ClocumC!n U:tlM a.nd d11 tr1bu,1an on l'l, • k•tr• for 
TRS-8 H oit1 ! 1 '• Conly> wltl'l .t l e•lit 3:?K of storaoe. Plf!! .Ulil!!' !i(lecs f y 
Otii!!f" &ttn g Syl f m nRSD05 or NEW OOSl • nd' numbef" of i::I U k dov• 'l · , 

FINANCIAL 
ANALYSIS 

Our Financial Analysis Syslem 1s menu dnven lor easy 
user control The Case Method approach lo documentallon 
shows how each program 1n the system can be applied 10 

solving typical hnanc1al problems including 

• Ne Present aiue Analys,s • Amo11oza1,on Scneo oies 

• Presenl va lue 01 srnQle oeoos•I • Sum ol tne year s ep1eeoal•on 
• Preseni v;i 1ue 01 annuiiy • Sua1 Qnt 1int aco:•ec1at10 
• Fulure va lue 01 s•nole Oepos•' • Orchn•nQ b.J nc, t(U~tJl 10 C'I 

• folure va iue 01 annu11y • Monuit Olvmen' o amorNe " 1~n 
• Brea hen An11ys1s • Nu er 01 Jyme<its ' amo u J -o.in 

• Growlh S1oc• va1ua1 ,on • Bl'•oon Pavmeq• 
• Bond Analysrs • IR 
• Days Be1ween Dale~ 

M1n1mum hardware requ irements 

TAS-00' 16K. 1 Disk. Level II Basic 
Please speci fy Model I or Model II 

Send check or Mo tor $59 95 10 CYBERWARE . 
3608 W1ldgrove. Arlington. TX 7601 7 

Crecl rt carcl 
customers orrler 

TOLL FREE 800-227-1617 ell . 403 
Calilornia Residents call 800 -772-3545 e11 403 

, ,.. c l 

TIHI 111id1nt1 ldd 5°/o UIH Ill 
'TRS-10 111 !11dem11k of 1h1 A1dlo S~1'i Olw11ion al hndy Carporthon 

cyberwar&iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 

~ 

SYRACUSE R&D CENTER 
Box 125, DeWitt , N.Y. 13214 

"our 10th year in A&D " ..- 3SS 
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~ Surplus TRS-80* 
RAM Memory Chips 

Dtol<r ond °"""~I) l'ri<iQfl A' oilabl<, 
--~~~~~~~~~~~~ ,..-~~~~~~~~~~~-. 

OUE TO CHA'I , ES II< rROUl'(T 
STRIJCTURF. AMERICA' 8 USl'ff."S 
COMPFJ'FJIS IS Ufff.JU:\li St:W:llAl. 
TifOUSA D lOO M<OM'L'ON ll llAM 
MEMORY C lllPS Al Cl .Os t:.o . 
PRl('.l:S. 

$35 
(per 161-: se1) 

.,,. 463 

AMt..RICA1' B Sl" l::sS COMPC T.R'
G AJIA,VITDi M.L Mt'MOR'' CHIPS 
10 HE BllAMl ._._ ..... A'D Fllf.E nlOM 
IJt:Jl:' ·n, tOll IMI !M H . PRJU . 1$451 
" "lJJllt",, I !"H IPS. Q Al''TIT'I" OIS-
1 'Ol- VI'S A \ 'AILA8L£. 

AMER! AN BUSINESS COMPUTERS ..- 397 

118 . MILL ST. 

-----~~THE MICRO CLINIC~,,, 
DUAL CHARACTER SETS FOR YOUR CENTRONICS 779/RS PRINTER I 
Expand lhe capabilities o l your Cenlron lcs 779/Aad lo Shack Pri nter I wi th our 
CLC-1 Lowercase Ad apter. The CLC-1 gives you the opt ion of se lecting between 2 
di fferent UPPERCASE/lowercase cha racter sets so you can choose the print sty le 
that is best for your app lica tion. all at a fraction of I he cost o! a new printer. Send 
for a free sample printout and discover what your Centronics 779/AS Prin ter I can 
do for your word processing needs . We think you' ll f ind that it s dual character 
sets. easy installalion. and FAST de livery ma.ke lhe CLC-1 an outstanding value! 

CLC·1 PRICE: $99 A/T. Includes P/H. CA add 6% tax. 
VISA/MC include card numbet, s1gna1ure. exp d>1 e. phone number. 
MC include lnterbanti: number. 

rHE MICRO CLI NIC • 17375 Broo~hu rsl • Suue 114 • Foun r ~.n Valley. CA 92708 • (714)962 -062 , 



RET NZ 

ENOM 

ANYSW is a dummy argumenl . 
The macro Is used as follows, 
assumlng we want to test PRO
CSW: 

TESTSW PAOCSW 

The assembler will Insert I he 
fo llowing series of statements 
In places ol TESTSW: 

LO A,jPROCSW) 
OR A 

RET NZ 

Note that the dummy argument, 
ANYSW, has been replaced by 
the real one, PROCSW. 

Macros can be much longer, 
have many arguments, Include 
test and jump Instruction , etc. 
They should prove to be very 
useful because of the number of 
Z80 Instructions usual ly needed 
to do anything. 

M80 has three other functions 
slmlllar to the macros. They are 
all statements which provide for 
the material between them and 
the ENDM to be repeated sever
al times. They would be useful, 
for example, In setting up an ar
ray which consists of all zeros. 
Instead of writ ing ten DEFB 
statements, for Instance, you 
could write: 

REPT 10 
DEFB 0 
ENOM 

Ten DEFBs would be Inserted In 
the program al th is point. The in
structions to be repeated can be 
made different each time by us
ing the DEFL statement, as 
shown In the manual. For ex
ample, If a table of values Is 
needed, with the values ranging 
from 0 to 18 tn Increments of 
two: 

X DEFL 
AEPT 
OB 

X DEFL 

ENDM 

0 
10 
X; SAME AS DEFB 
X + 2; INCREASE VALUE OF 

;X BV 2 

The Initia l DEFL statement 
makes X equal to zero. The first 
time the DB Is Inserted tn the 
program, It will be 

OB o 

The second DEFL makes X 
equal to2(0 + 2 = 2). The second 
DB generated will be: 

DB 2 

Then , X Is Increased to 4, and so 
fonh. 

The other two repeat state
ments are similar to REPT 
shown here. 

Three pseudo-operations ere 
available for controll lng the fist 
ing produced by the assembler. 
The PAGE operation causes the 
llstlng to skip to a new page. 
This Is handy If you like to have 
each major program section 
start on a new page. The TITLE 
and SUBTTL operat ions allow 
you to specify headings to be 
printed at the top of each page 
of the ltstlng. 

M80 can produce a cross-ref· 
erence ltstlng , II you wish. To do 
so, at the time of the assembly, 
the C switch must be appended 
to the source file name In the 
command. This tells the assem
bler to produce a cross-refer· 
ence file rather then a listlng 
file_ When the assembly is com
pleted. you have to return to 
DOS and execute the program 
CREF80. Th is program pro
cesses the cross-reference Ille 
and creates a listing file. The 
listing file has the cross-refer· 
ence list Ing at the end, showing 
all symbols In alphabet ic al 
order, with all references to 
them. 

MBO vs EDT ASM 

M80 Is a stand-alone pro
gram. This Is e disadvantage, 
since when assembly errors are 
detected, you must exit from 
MBO, execute EDIT to correct the 
errors, then execute MBO again 
to reassemble the program. 

Labels must be followed by a 
colon. The source conversion 
program generates the colon 
automat ically after a label. 

The listing no longer appears 
on the screen as the program 
Is being assembled. A sepa
rate llstlng file Is produced, 
which can be displayed upon 
return to DOS. The LIST com
mand displays ii on the screen; 
the PRINT command displays it 
on the Jlne printer. Errors de
tected during assembly are 

shown on the screen as they are 
found. When the assembly Is 
completed, the total number oi 
errors Is d\splayed. 

The assembler takes two 
pas.sea to complete Its work. Er· 
rors are displayed on both 
passes. Sometimes the same er
ror wlll cause different error 
m&ssages on the two passes or 
will cause errors In other 
statements on the second pass. 

The assembly Is somewhat 
slower that the EDT ASM as
sembly because of the disk ac
cesses. The source program Is 
read from disk, and both the 
listing and object files are writ
ten on disk. 

Addresses shown on the list· 
Ing are reversed from the normal 
ZBO format. Instead of It sting the 
/asst significant byte first, the 
assembly lists the most signlf J. 
cant byte first. 

The ma nu at cou Id stand some 
Improvement. I think that a per
son with little or no assembly 
language exper ience would 
have trouble with It. 

Macros are only defined In· 
ternally ; that Is, within the pro
gram containing them. I think It 
would be handy to be able to set 
up a file of macros which could 
be searched during the assem
bly process. This way, once you 
wrote a macro for some general 
function you could use It In 
other programs without having 
to enter It In each one. 

The listing uses more space 
than necessary. It also occupies 
more space on the disk. 

The assembler generates suc
cessive line feed (ODs) in some 
places. The Rad io Shack 1152 
printer (Centronlcs model 779) 
doesn' t recognize a line feed If 
there's no data In the buffer. 
This means Iha! the line count 
mainta ined by the software 
doesn't agree with the number 
of lines printed. Subtitles don' t 
appear on the first page of the 
listtng. 

There Is an error called a 
phase error (P error code). It oc
curs when a label has a different 
address on the second pass 
from the address on the first 
pass. But there's no real expla· 
nation as to why. 

If errors are detected during 
an assembly, the use of the 

BREAK key to return to DOS Is 
unpredictable. Usually, In my 
case, It results tn a t ransfer to 

Level II BASIC, with the MEM· 
ORY SIZE question appearing 
on the screen. At the nearest 
Radio Shack computer store, 
the BREAK key put the system 
Into the 32·character mode and 
hung up! 

Linking Loader (LSO) 

The loader Is the final pro
gram In the Disk Edilor/Assem
bler package. Its purpose Is to 
construct an executable pro
gram from one or more relocat
able object files created by the 
assembler. The loader is exe· 
cuted by typing L80 from DOS. 
When II Is ready to receive com
mands, an asterisk Is displayed. 
Commands cons ist of file 
names and/or switches. Multi· 
pie names and switches may be 
combined Into a single com· 
mand by Inserting commas be
tween them. The lite names 
used In a command tell the load· 
er what files are to be loaded In
to memory. In the absence of In
structions to the contrary, files 
are loaded into locat ions one 
after another. The switches are, 
In reality, special commands lo 
the loader. They are two-charac
ter commands , consisting of a 
dash ( - ) and a letter. They may 
be presented alone in the com
mands or appended to a fi le 
name. 

When a command has been 
executed, the loader displays 
the lowest address and the next 
available address of the pro
gram at that point and all sym
bols unknown (unresolved) thus 
far. The unresolved symbols 
may be resolved by loading the 
files containing them or by 
searching the FORTRAN library. 
The FORTRAN library contains 
var ious arithmetic funcllons 
and conversion functions which 
may be accessed from assem
bly language. These are not cov· 
ered by this art icle. Once the 
loading Is completed, the pro
gram may be saved on disk by 
the loader, or executed lmmed l· 
ately. If there are any remaining 
unresolved symbols al this 
point, the loader will automati
cally search the FORTRAN 
library for them. 
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Features 

• Relocal ion: As menlloned In 
the section on \he macro assern· 
bier, YO\J may crea1e programs 
which are assembled with non
absolute addresses. The loader 
wlll construct an executable 
program by moving lhe relocata· 
ble output from the assembler 
Into an available section of 
memory, and adjusting instruc· 
lion operanqs as necessary. The 
first available memory address 
Is used as a base, and the 
relative addresses within the 
modu le being processed are 
added to il to obtain absolute 
addresses. In the absence of In· 
slruct ions lo the contrary, the 
loader wlll place the firs! module 
named al hex address 5~00; sub
sequent modules wlll fol low the 
f irst one. 
•Resolution of external refer
ences: Each time the loader en
counters a symbol named in an 
EXTRN statement . It will search 
for the same symbol In a PUB· 
UC or ENTRY statement. When 
It Is found, Instructions contain
ing references to the symbol 
can be adjusted to contain the 
correct address. When the load
er executes a comniand which 
causes Illes to be loaded, it lists 
all unresolved ~xtemal refer· 
ences which remain alter the 
loading is completed. 
•Separation of Instruct ions 
and data: If you have used the 
DSEG pseudo-operation In your 
program, the loader wil l place 
items assembled under its con· 
trol ahead of Items assembled 
with the CSEG operation . In the 
absence of loader commands to 
the contrary, this Is done on a 
module-by-module basis. For 
example, If you load modules A, 
B, and C, each containing both 
DSEG and CSEG areas, memory 
afler load ing wlll look like this : 

A"s DSEG areas 
A's CSEG areas 
B's OSEG areas 
a·s CSEG 81~as 
C's OSEG sreas 
C's CSEG areas 

• Loading et specified ad · 
dresses: As mentioned above, 
the loader will put the first 
named modu le at hex location 
5200. If you wish , you may re· 
quest that loading begin at 
some other address . This is 
done by using two address 

switches. D and P. The D switch 
applies to data areas (DSEG) 
and the P switch to program ar
eas (CSEG). The use of these 
switches is somewhat confus
ing, because although ·the man
ua l states that CSEG Is as· 
s4med when nothing Is speci· 
fled, the loader seems to as· 
sume DSEG; In other words, If 
you use neither DSEG nor CSEG 
In your program and specify no 
address to the loader, It will call 
your program DATA. 

In addition, you musl be care
f u I when using the address 
switches If you have both data 
and program areas In severa l 
modules. The loader will put 
data from successive modules 
Into contiguous data areas and 
program Information Into con
tig uous program areas . You 
must be caralul to keep the data 
areas from overlapping the pro
gram areasl 
• Restart: II you make a mis
take, a specia l switch allows 
you to reset the loader and start 

undelined symbols. 
•Execution after loading: You 
may ask the loader to execute 
your program Immediately, with· 
out returning to DOS. If so, the 
loader first ~earches the FOR· 
TRAN library tor any remaining 
unresolved symbols. It then dis· 
plays the starting address of the 
program, the next available 
memory locaUon, and the mes
sage BEGIN EXECUTION. The 
program Is thim executed. 

Shortcomings 

Immediate execution some
times failed when I tried It . I have 
not yet determined the exact 
reason for the failure. The pro
gram In question worked fine 
wher executed from DOS using 
the me written by the loader, but 
would enter DEBUG when exe
cuted under control of the 
loader. 

The display of data and pro
gram areas seems backwards in 
some ways. Since, ln l h!i! ab· 
sence of anything else, CSEG is 

·'The manual could stand some 
improvement . .. a person with little or 

no assembly language experience 
would have trouble with it. '' 

over. This Is useful II you lnad
vertantly loaded the wrong Ille. 
You must re load everything 
once this command Is used, 
however, as the loader forgets 
what it has done. 
•Construction of a disk file: 
The loader can create a com
mand-lormat disk Ille from the 
loaded program. The default ex· 
tension for the f!le is CMD, so 
that it can be executed from 
DOS by typing its name. 
•Memory map: You can re
quest the loader to display a 
map on the screen . The map will 
show the symbols which are di')· 
fined and thei r actual load ad· 
dresses. (Note: this only applies 
to symbols you have designated 
as PUBLIC in your program; alf 
others are unknown to !he load· 
er). All undefined symbols are 
listed with an asterisk following 
them. A different command re· 
Quests the loader to list on ly the 

the assumed option in the 
source program, It seems that 
the loader should print the word 
PROGRAM rather than DATA 
when loading the program. 

When you specify a start ing 
address for data you must also 
specify one tor the program II 
you are loading severa l mod· 
ules, each of which has both 
program and dala areas. II only 
the data address is specif ied, 
the data area fm the first mod· 
ule loaded w111 start at that ad
dress. It will be Immediately 
followed by the program area tor 
!he 'lrst module. Then, when the 
second module is loaded, Its 
data area will be put et the end 
of the data area for the first 
module, thus destroying some 
or all of the program area for 
the first module. No message 
or warn ing is gil1en when this 
happens. 

The loader doesn't give you 
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the option of printing a memory 
map rather than, or ln add ition 
to, displaying it on the screen. A 
printed map Is a necessity when 
trying to debug a program. It's a 
nu isance to have.to write down 

the addresses manually. 
The map displayed by the 

loader uses only the symbol 
names, and doesn't Include the 
moqule names themselves. It 
would be nice to list the low and 
high addresses for each mod
ule, by name, together with a list 
of the public symbols within the 
module and their addresses. I 
have now developed a conven
tion for symbols (those wh ich 
are labels on Instructions): the 
first few characters are the 
same as the modu le name itself . 

The symbols displayed In the 
map are in the order In which 
they are encountered, rather 
than alphabetically. 

There is no provision for ac
cepting commands from a 
source other than the keyboard . 
When a multl-modu\e program 
Is being tested, 11 will have to be 
loaded many times. It would be 

nice to be able to put the load 
commands into a disk lile and 
have the loader access them. 
You can use the . REQUEST 
psuedo operation In the source 
flies to achieve a slmllar effect. 
Howeve1, the loadlng of the re
quested files doesn't occur until 
either an exll from the loader or 
execution occurs . 

Summary 

There are some improve
ments I would like 10 see made 
to the package. The main ones 
are: 

•Reduce the amount of 
space required by source and 
list ing files. 

• Change the file handling in 
the editor so that new flies don't 
necessarily have to be created 
each time ctianges are made. 
Perhaps the retention of a back
up copy of the orlglnal file could 
be an opt ion. 

• Revise the manual. The 
section on the editor Is good, 
but the assembler and loader 
sections need work . 

I am happy with the 

package's features. especially 
the linking-loader and the modu
lar programming features of the 
assembler. • 



GAMBEIT ,BO 
THE \l\IORLD'S # 1 MICRDCi:JMPUTER CHESS PROGRAM 

Question: WHAT' s 'I'BE DIFFERENCE BETWEEN GAMBEI'l' • BO 
AND ALL 'l'BOSE O'l'tfER MICROCOMPUTER CBESS PROGRAMS? 

Answer; GAl'lBEIT '80 RANKEO 11 AS TBE BEST COMMERCIALLY AVAILABLE 
CHESS PROGRAM AT TBE OPF!CI~ WORLD MICROCOMPUTER CHESS CHAMPIONSHIP 

L.ONDON, ENGLAND/ SEPTEMBER, 1980 

Yes, Ga~biet '80 was ranked ~love r tough compe titors Like: 
Sargon 2.5, Boris, Rook 4.0, Albatross, a nd Faf ner. 

AVA[LABLE FOR TBE FIR.ST TIME JN TBE UNITED STATES 

GAMBIET BO'S FACILITIES [NCLUDE: 

e 6 levels of play from s peed chess to tournament leve l 
e Graph i c board display 

e Chess clock 

e Game r ecord in s t andard notat : on on scree n or 
optionally on a printer 

• Boa rd set up for solution of che .~ s problem s 
• "Take-back" facility 

e c dntinual display of mo ve s being evaluate d by the 
program 

• Ma t e anticipation 
Designed ' programme~ foe the Tandy TRSSO 

Level rr, l6K RAM SEND HAIL ORnEns TO: u TO ORDER CALL 'l'OLL-l'REE: 1-800-626-6268 
(K ENTU CKY RESIDENTS CALL COLLECT 402-491-9827) ...-92 MICROTREND mtcrotrend 

VISA OR MASTER~RARGE ACCEPTED 1900 PLANTSIDE OR., LOOISVILLE, RY 402Q9 

QUALITY SOFTWARE 

for the 

TRS-80™ MICROCOMPUTER 

KEYWORD Indexing System 
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'."iillkl IU) - )!~IHl."'i:ln••.:m1 o r, .. •1r1 

101 rh• SHIOUS Ci " MBlU 
llL\ l.1\.1 u.:1o.. :-r.l~ll . \lllk. \11,., ..... }" "lo •lmul 11[.~ 1b,· l)t .. .- tn~ 1ti 
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111\\.'h.. 't9.95 

\\;1.1,v01I"' int .1U rr~ .rtt r-11 ut" 1.1 1.Jll.:thh i11r .SlJ llJ .:.1 . 
c ~1 .. , d..·&Ju.: Uhk 11n pur-:h "' poJV( r.1111J 

"TRS-80 Is D registeied lfldem•rll of TANDY COAP." 

(~heas1c./l1ICROWA~) 
BOX 2133, .,,.,. 

BOSTON, MA. 02106 

8 
DON'T THROW AWAY 

YdUR BACK ISSUES OF 
"80 MICROCOMPUTJNG ·" 

TURN T~IEM INTO A VALUABLE 
REFERENCE USING YOUR 

TRS-80'AND INDEX BO 

INDEX-BO •ntta:n tl v IHTt'fla all 1980 ltiues 
ol BO f!A1e10C0m0\oll lng • fo, hl.Jf'ldr'l!d!. o r 1L1tlj«tt.. un~ rion rh. 
i.;i ag1:1 no. 11nd li t l• o f .111 ortldf'I on de11ri:d .. ubjtc1[1J 
Svec1tv LV ••or (l ti.k ~ .... i; 15 9'i 

O VERR UN YOUR URI 'Y'OUf TF<S-80 '10 ovr111 u1 you r 

PAYCHECK? monthly ~''*"'""'"" 

BUDGET BO w u1 •«:ord oll lamHy ""PMcil 
turitt. In to K'COl.mU llJIO cvmJJiMa o.d• ..... ,11 bi .. n191i', ad Drnounu 

t o .nv d•• lndtatb 11'l'o,tt1ed 0Yet"°peond11i.n-e bll.Qa 
11u,•v OCLUI $16 95 

NOW USE YOUR TRS-80' TO Pl OT 
WHAT~ WANT WITH . - . 

CURVPLQ'if Aopodly plots nmly ony uMf do 
fjnw.J fu . .111,:don Jf/#U oon u oi, ,__.. of X • nd Y imd i:;l'''OOf"r.l'I 
l1bftt1 bo th o:icn EJCce11ent lor •nstrurt~n . $ 16.95 

CU RV FIT 
nnrr1a•t uo w 14th dt1g1eo 1 hro~ ,. la.roe no. o' d1u PoinLJ. 
rl1rni1rd bv rrwrrary .atirl Oat• 110intl NV tw 1npu1 ~n wiv 
order PtoWl!n l11bu'llte1: rorroLation coeftlaen1.1 !or .Wtclitm 
or t.tr .. , . . . . . . .. . . . . . s 16 "!i 
An'/ 

"" 

. .. . ... . .... $29.95 

Sy1t:1tm rtq\J 1rern11mt.J.. 16K. L Vll . o r 3 2K. Di . 
olfio:QlfJt 8ttrlt14180oni ..- J 2K . 4BK . D1&k .. 

M•d o· PhoM (9()41 897 3741 
FL r.Vdeiiu ldd 4' A1-1 ta.;i. 

Fonugn otders iidd S2.00 

G,..., , ...... 

• 

INTERFACE EXPANSION BOARD 
For the TRS ao· 

The In terface Expansion Board gives 
your compu P. r these features. 

Phone Modem 
2K E·PAOM OPTION ln Stock Now 

32 K Memory 
Real· Time Clock 

PC Boord II u~er manual 

MDX·1 

Parallel Porr 6495 
AS-232 Port 
Dual Casserte Line • 

Floppy Disk Controller· MDX·2' 
On Board Supply 
Silk Screen 
Solder Mask 
Expansion Porr 
Manual 

7495 
Add J 00 lo r sll1ppmg 
& t'1andhng Tellas res -
1dP.nls add 5•. sale~ 
1a1 

MANUALS $7.95 
FREI. rAMPHLET AVAILABLE. 

Call or w r ite 

MICRO-DE:~IGN .--..:_ 
P.O . Bo>< 18054 VISA ' 

Austin . Texas 78760 
\-5•2-<58-29'.r/ 

· TRS 80 ,, a Traaemar• ol rari<: y Co1p. 

80 Microcomputing, February 1981 • 213 



UTILITY 

A latter program matter formatter. 

LPRINT Formatter II 
Charles z. Tzinberg 
6318 Hentage Station Rd. 
Be!leville, IL 62223 

My thanks go to E M. 
McCormick for his pro

gram '"LPRINT Formaller," (80 

Mlcrocompuling, February, 
1900). I have seen several pro
grams wh ich print paged list
ings in both BASIC and machine 
language. They require a pro
gram to be saved on disk as an 
ASCII file. 

ti, like me, you pack your pro· 
grams tightly by combining 
lines whenever possible. then 
trying to load a program saved 
In ASCH results In that dreaded 
"direct statement in Ille" error 
message. 

For those of you who have 
this problem, or who don't have 
a disk drive, this program pro
vides the solution. 

McCormick's original pro
gram was designed specifically 
tor teletype applications, but 
this version should be generally 
applicable. I wanted LPRINT 

Formatter II to be usable on any 
TAS-80, disk or cassette based. 

Solutlon 

If you have a disk, type the 
program and save it as an ASCII 
file (SAVE '"LPRINT",A). Don't 
worry, none of the lines are long 
enough to cause a direct state
ment in file error. To use, load 
the program to be listed, then 
MERGE " LPRINT", and RUN . 
You should never use line num· 
bers lower than 19, or when you 
merge LPRINT these lines will 
be overwritten. If you use a cas-

sette, use one of the many pro
grams available to merge two 
programs. 

line two !s necessary when 
operating with 48K, since to 
PEEK or POKE at addresses 
over 32767 you must subtract 
65536 from the address. This 
has the unfortunate effect of 
slowing the program consider
ably, but is needed nonetheless. 

I allowed for any maximum 
line length input from 6.4 to 131, 
with a default ~alue of 6.4. My 

program Is basically designed 
for use with a TRS-80 llneprinter 
(equivalent to a Centronics 779) 
which allows man\pulatlon of 
the variable print width to make 
your listings visually appealing. 
In line 4 LI NEIN PUT Is used so 
that commas may be Inserted In 
your header. If desired. The 
header is limited to 16 spaces 
less than the maximum line 
length so it may be properly 
spaced. Using "IF L0<1 THEN 
LO= 19" allows you to enter 1 to 

l CLEAR298:DEPINTP:DEFS'l'RA,D:DJMD(l24):Pl • J2767:K• 65536 
:PK~ 256: E~PEEK(l6548)+PK•PEEK(l6549) :PG•l:GOT03 

2 IPX >PlTHEN~•X-K : RETURNELSERETURN 
3 CLS:REAOD(l):IPD(l) <>"&ND"THEN3ELSEREADD(2):IFD(2)<>" 

FOR 0 THEN3ELSEFORPCs JTQJ24:READD(PC):NEXTPC:INPUT"L 
INE LENGTH ";HL:IFML<640RML>l31THENML• 64 

4 X= 8 1 INPUT" ENTER 9 TO TEST PR I NT "1 X: I FX• 9Tl!ENL PRl NT"X 
"1STRINGS(M.L-2,32)1"X":GOT04ELSELINEINPUT"HEADER" 
1A:IFLEN(A) >HL-l6THEN4ELSEINPUT"LO ";LO:IFLO <lTHEN 
L0,.19 

5 INPUT"HI "1HI:CLS: IFHI <LOTUENH1 • 65529 
6 LN=01KL» INT((ML- LEN(A$))/2J:LPR1NTSTRING$(KL,32);A1ST 

RINGS(KL-7,32)1"PAGE"1:LPRlNTUSlNG"tll"1PG1LPRINTC 
HRS ( 139) 

7 X• E:GOSUB2:S• PEEK(X):X•E+l:GOSU82:S•S+PK 0 PEEK (X):X• E+ 
2:GOSUB2:L•PEEK(X) :X•E+3:GOSUB2:L•L+PK•PEEK(X):IFL 
>H IORS•9THENENDELSEIFL<LOTHEN14ELSELN• LN+l:PC• LEN( 
STRS(L)) :LPRINTL;:FORM• E+4TOS-2•X• H:GOSU82:Hl • PEEK 
(X) :IPMl<l270RM1 >2SlTHENlS 

PC•PC+LEN(D(Ml-127)):IFPC<MLTHEN9ELSELPRINT" ":PC• LEN 
(STRS(L))+l:LPRINTSTRINGS(PC,J2);:PC • PC+LEN (D(Ml-l 
27) ) : LN• LN+J 

9 LPRINTD(Hl-l27)1:GOT013 
18 IFMl• lOTHENllELSEPC• PC+l:IFPC<HLTHEN12ELSELPRINT" " 
11 PC•LEN(STR$(L))+l:LPRINTSTRING$(PC,32)t:LN• LN+l 
12 LPRINTCliR$(Ml)1 
13 NEX'l'H: LPRINT" •: IFLNm>S7'rHEN15 
14 E• S:GOT07 
15 LPRINTSTRINGS(64-LN,138):E•S :PG•PG+l:GOT06 
16 DATAEND,FOR,RESET,SET,CLS,CHD,RANDOM,NEXT,OATA,INPUT 

,OIH,READ,LET,GOTO,RUN,IF,RESTORE,GOSUB,RETURN,REM 
,STOP,ELSE,TRON,TROFF,OEFSTR,DEPINT,DEFSNG,DEFDSL, 
LINE,EDIT,ERROR,RESOME,OUT,ON,OPEN,FIELD,GET,PUT,C 
LOSE,LOAD,MERGE 1 NAM.E,KILL,LSET 

17 DATARSET,SAVE,SYSTEH,LPRINT,DEF,POKE,PRINT,CONT,LIST 
,LL!ST,DELETE,AUTO,CLEAR,CLOAD,CSAVE,NEW,TAS(,TO,F 
N1 USING,VARPTR,USR,ERL,ERR,STRING$,INSTR,POINT,TIK 
ES,MEH,INKEYS,THEN,NOT,STEP,+,-,•,/,(,AN!l,OR, >, • , < 
,SGN, INT,ABS 

18 DATAFRE,!NP,POS,SQR,RND,LOG,EXP,COS,SIN,TAN,ATN,PEEK 
,CVI ,cvs,cvn,EOF. LOC, LOF ,MKIS ,KJl'.S$,HKD$,CINT, CSNG, 
C~8L,FIX,LEN,STRS,VAL,ASC,CHRS,LEFT$,RlGHT$,HtDS," 

Program Listing 
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list the LPRINT Formatter ll pro
gram, to use any other line num
ber to start at that ltne, or to hit 
ENTER to default to the start of 
the program immediately follow
ing LPRINT Formatter II. 

In line five, i f the HI line num
ber is found lo be less than the 
LO line number (which would oc
cur with an entry error or If the 
default value was invoked by hit· 
ting ENTER), HI Is set equal to 
65529, which is the highest line 
number allowed in BASIC. 

I did nol include a line to put a 
siring of dashes at the end or 
each page. to facilitate cutting ii 
you use roll paper. You need al
ter only two lines if you want this 
addition. In place of lines 5 and 
15 insert the following: 

5 INPUT""HI ";HtCLS:LPAINTSTRINGS 
(ML, " - '"):LPRIN TSTRINGS(4, \3B):IF 
Hl<LOTHENHI = 65529 

IS LPRINTSTRINGS(59 - LN, 138}:LPRI 
NTSTRINGS(ML '" - " ):LPRINTSTRIN 
GS(~ , 138): E c S:PG = PG• 1:GOT06 

Any time a program state
ment is too long lo fit on one 
line, it will automatically wrap 
around, leaving a space at the 
start of the line the same length 
as the line number. 

Whenever there Is an ELSE In 
your program it will be printed 
with a colon preceding i t 
(:ELSE) automatically supplied 
by the Interpreter. 

I am sure you will find many 
uses for LPRINT Formaller !I. It 
uses only 1424 bytes (less than 
McCormick's "LPRINT Format
ter") and, although it does slow 
down your printer significantly, 
it prints professional looking 
program listings. • 



32K-EXP ANSI ON INTERFACES 
SPECIAL OFFERING. 

Due to a very speciaJ 
purchase, American Busin~s 
Computers is able to offer 
a limited number of Radio 
Shack• Expansion Interfaces 
al the lowest price ever. 

For COD service add 50'/o. 
For Charge Card Orders Add 4% 

For TRS-80* Model 1 

American Business Com
puters guarantees Expansion 
Interfaces to be Brand 
New-scill in originaJ boxes 
with original docamentation 
and in perfect working 
condition. 

•TM Tandy Corp. 

AMERICAN BUSINESS COMPUTERS 
118 SOUTH MILL ST. 
PRYOR, OKLA. 74361 

918-825-4844 

TRAKCESS - b)· Roxlon Baker 

Mo<:I Powerful Zap Utility Yet ------------------
(R)f•arl and (W)rit(' !-irctors 

(T)akt' and (P)ul Track!< 
(S)c·11n Track Scclon• 
( l.)oralt• Oii;k St>CIOr!< 

(<.:)op~· Trark 
(H)upli catc Disk 

(B)uild Form11t Track 
( [ )!iii or Fiil Memor~ 

(F)i1o1:1m• I. RC'~ ------------------
AL"iO F.EA'ITHING: 
• St•ro llin'-1 inslrad of paj(in~! 
•Drfault values. ju~t pre!'> Entt'r! 
• Elt' rlrfr Pendl 1;vp1· rdili nl't! 
•Toµ:izl.- behH·en lwx or ASCII? 
• No '"'" lrm DOS in drivt• zero! 
•Hand l.- ~ am· number or 1rack~! 
•Hanliles any OOS~ 
•Copies lo blank or form•llecl disk!!~ 
•Will <luplica lc ANY prot ecled t.lisk! ------------------
AND IT'S ONLY $24.95!! 

Th,. Aht"rt~111t· ~Url'f' 

1806 Ada :"-1,...~1 
l.an~inK. MI ~89 10 
rh. 517 J 1.87 .. lJ.'>H 

"' 1.8!1 .0:1.1-1 

'\ <M ;:;c fo r F1r:-.r C:l.1:-.~ n ,. i. ,·,·n 
l •l•I SL.>ll lur C.O.D. Dd""" ' 

,\ h ... 1 ... r C.,ir11/ \ r.~ 1tdU L OO fu r h :1~1J h nj:: 
<-\ tf,f f .<.Kl lur' l.1..,,lra1· r1 n !I ,\fouu:ll Ori h 
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16K MEMORY $35 
EXPANSION 

Our packAge of eight 16K dynamic 
RAMs, suitable lor expanding memory in 
the TRS·SO" -I and . If as well as many 
other computers. normally se lls for S37. 

This month only. ment ion 80 Micro· 
computing and the set ot 8 ch ips is yours 
for S35! These fast (200 ns), low power, 
top Quality pa r1s are backed up with a 1 
year limited warranty Add .$3 for DIP 
shunts ancl conversion instructions. 

Your order must relerence th is maga
zine and be postmar\r.ed by February 
28th 10 qualify tor th is low price. Belter 
act soon : quantit ies are limited. 

Tl • MI Cal •M .cSd 1ao "*low •t •l1 ~'II. ~ ••~ 
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BUSINESS 

Review of some elementary considerations about computing. 

Some Fundamentals 

Steve E. Tune, Pres . HMCT 
5313 Bissonnel 
Bellaire. TX 77401 

The TRS-80 Model I can be a 
very effective business com

puter. especially considering 

that a comparable computer 
bought in 1970 would have cost 
more than $100,000 . 

Lei's examine the factors \ha! 

affect any small business com
puter installation : 
• Environment 
• Hardware Installed 

•Operating System 
• Applica11ons Software 

Environment 

Power noise and surges can 

affec t lhe memory data of any 
computer. Therefore ca.retul en
gineering has gone into provid· 

ing pure power to most sys!ems. 
Since mos1 of the mic:ros have 
very li ttle electrical protection 

il's no wonder that when you r 
Xerox machine is !urned on you· 

system becomes somewhat er
ratic. You need to protect your 
computer in 1wo ways. Fi rst, you 
need to isolale it agamsl line 

transients. spikes, and vollage 
variations. Second, you neP.d 1.o 
eliminale RF interference 

through the line. My rer.omrnen 

da t ion is to use a 250VA 
mi nimum Sola isolat ion trans
former (or equivalent) wi th Cor

com RFI filters incorporated in 
the tines. This package seems to 
work quite well in some very 
busy electrical environments. 

Hanlware Installed 

The major flaw in the TRS.80 

hardware has been the expan

s ion interface (El l). The prob
lems with me Ell have been 

noise on the data lines affecfing 

data in memory, and poor disk 
110. Rad io Shack has just intrn
duced a new Ell board that has 
incorporaled into i t a ll the pre
vious fix es and engi neering 

changes . This new board shou ld 
perlorm much beller than the 
old model boards. tr you have an 

old Ell board, Radio Shack will 
exchange a new one for $200 

and your old board. 

Disk \10 is caused by a differ
ent problem. Rad io Shack chose 
Western Oigital's 1771 Disk 
Controller lo use in I heir Ell. Th is 

chip comes equipped w11h a 

buil t-in data separator circuit. 
Most other manufacturers rec· 
ommend an exlernal data sepa

rator be used with lhe 1771 disk 
controller. 

Radio Shack elected lo insta ll 
the built-in data separator only 
in the 1771 IC. This leads lo 

somewhat sporadic disk 1/0, es-
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pecial ly when utilizing the high· 

er tracks. 
The solution to this problem 

is a little board ca lled the Sepa
rator, manufactured by Percom 
Da1a. The Separa tor is plugged 

between your d isk co nlrol ler 
and Ell. ll's available fr·orn Per· 
com Data or Houslon Mic ro 

Computer Tech'lo logies, Inc. 
One other problem you may 

face with your Ell is cheap RAM 
(Random Access Memory). We 
have found only two sources of 
RAM that work consistenl ly in 

1he Ell : NEC and Motoro la. 
These are the same RAM kits 
that Tandy furnishes. 

One other comment about 
hardware. The six major brands 

of mini-drives for the TRS-aO are 
Shugart (used by Tandy), Pertee, 
Tandon (Tandy), Wangco, MPI 
and Percom. The Pertee, Wang
co, MPI and Percom can all wr ite 
up 10 40 1racks versus Shugart's 
maximum of 35. Percom will 
soon be releas ing a dual density 

controller that plugs between 

your Ell and your disk drive, 
doubling lhe capacity of your 

ex isting system . 

Operating Systems 

Many of us have experienced 
errallc behavior in TRS-80 oper

ating systems. Apparat has 

since introduced an al!erna1e 
operating system to TRSDOS, 

cal led NEWDOS. With NEW· 

DOS. 1here are no more disk 110 
errors. parity errors dunng read, 
key bounce or ;rny of the other 
problems we had come to asso· 
ciate with TRSDOS. NEWDOS 
has made the TRS-80 a viable 

computer system. 

Appllcation Software 

When purchasing software, it 
is important to know your sup
plier rather than shopping pri 

marily by cost. There seems to 
be a direct co rrelation between 
cost and qu al ity 1n the software 

market. 

A tremendous amount of sofl · 
ware has been wri1\en around 
!he TRS--80, and, unfortunately, 

most of ii is poor. Nine limes out 

of ten lhe major shortcoming Is 
not in the code of 1he program, 
but how well it interacts with the 
operator, by means of prompt
ing, extensive error trapping, 
and adequate documentation. 
Most manufacturers' software 
fal ls in a mediocre category, be
cause most manu!aclurers offer 
software only to sell their hard· 

ware. In most cases this means 
lhe software you pu rchase may 

not De the easiest 10 use or the 

most flexible to opera re. 

In the fulure. better software 

packages should be available 

Imm a var iety of producers spe
ci fically manufacturing soft

ware.• 
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LEARNING TOOLS 
• Spelling Primer 
• Vocabulary Builder 
• Crossword Generator 

EACH PROGRAM FEATURES: 
• HUNDREDS OF WORDS 
•GRAPHIC SCORING MONITOR 
• PROGRAMMABLE SPEED CONTROL 

Each Program Available In 4 Levels : 
Grades t -2. 3-4; 5·6; 7-6. 

(Specify Grade) 

16K LEVEL II 
$4.95 each - any two lor $1.95 
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UTILITY 

Fast Eddie says, "Save time and effort. juggle those utilities around!" 

Fast Edit 

Dwight K. /Ilk 
103 Tices Lane 
East Brunswick, NJ 08816 

Do you ever tire of reloading 
the Editor/Assembler when 

creating machine language pro
grams? If so, then FASTEDIT Is 
tor you. 

One Big Drawback 

The Editor/Assembler (EDT· 
ASM) program available from 
Radio Shack Is a fine piece of 
software, but It has one big 
drawback when used on a sys
tem wlthout disk: II takes a tre
mendous amount of time to load 
the assembler and the source 
program each time you wanl to 
make a minor program change. 

EDTASM resides from 4300H 
lo 5D40H in memory, an area 
also used by BASIC, so the B 
exit command starts an lnitlal-
1 zat ion procedure which 
destroys part of the EDTASM 
program . Because of this 
memory allocatlon, you must 
reload EDTASM every time you 
exl! for a trial run of your pro
gram. II you use T·BUG to run 
and debug your program, 1hlngs 
get worse! T-BUG lives from 
4380H to 4824H, right on top of 
EDT ASM, so when you load one, 
fl clobbers the other. 

Flnally, when you reenter 
EDTASM at the starting address 

of 468AH (18058 decimal), the 
source program in the text buf
fer Is lost, and the text must be 
reloaded from tape before start
ing revisions. 

These problems may not be 
too serious fl you never make er· 
rors, but for a beginner like my
self they are almost enough to 
make me throw EDTASM back in 
a drawer. Buying a disk system 
Is one solution, so that loading 
and saving programs takes al· 
most no time at all. Bui before 
going out and blowing a kilo· 
buck on a disk you can'I afford 
and don't really need-read on. 

I've found a cure for most of 
these woes. It trims the time 
spent dumping and loading 
tapes by an Incredible 90 per
cent and puts a lot more joy into 
assembly programming. 

Move T-BUG 

The first thing to do Is remove 
the T-BUG/EDTASM conflict. 
Move T-BUG to an unoccupied 
place In high memory. (See "Get 
T-BUG High" In the January, 
1980, issue of 80 Mlcrocomput· 
ing.) As a precaution, leave room 
at the top of memory where EDT
ASM will put the symbol table. I 
located T-BUG lrom 7680H to 
7B24H which leaves plenty of 
symbol table room under 7FFFH, 
the end of 16K. 

The trick Is lo get back and 
forth from EDT ASM and T-BUG 
without going through BASIC. 
Use T-BUG high to load EDT
ASM, and then use the memory 
command to look at locations 
4930H and 4931 H. These loca-
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lions contain the address to 
which EDTASM jumps when the 
BASIC command Is given. It Is 
now OOOOH, the BASIC powerup 
routine. Modify these locations 
lo the enlry point of your relo
cated T-BUG monitor. Remem· 
ber to put the most signif icant 
bit first. In my case, the monitor 
enlry point is 76AOH, so I put 
AOH In 4930H and 76H In 4931 H. 
Now Jump to EDTASM from 
T-BUG with a J 488A. 

Test your work by replying to 
the • prompt with a B ENTER 
and II all ls well, you'll be back in 
T-BUG high! Save your modified 
version of EDT A SM with a P 4300 
5040 488A EDTASM. 

Now you can create a pro
gram with EDT ASM, assemble It 
onto tape, exit to T-BUG, load 
the tape, run It, debug It, and re
turn lo EDTASM with a J 468A 
-all without reloading EDT
ASM or T-BUG! 

It 's unfortunate when we're in 
EDTASM and modifying a pro
gram that we must reload the 
text from tape. The solution Is: 
Instead of returning to EDTASM 

at 468AH, return with a J 4932 
command immediately followed 
by the break key. You' ll get the · 
prompt and your old program 
will be right there, ready to 
revise. 

Reaettlng 

This sounds pretty good, 
right? We all know, however, 
that sooner or later the program 
we're trying to debug Is going to 
"hang," and the only way out Is 
to hit the reset button. Among 
other things, the BASIC cold 
start rout i ne will write garbage 
into locations 4330H to 434BH 
making EDT ASM useless. But 
fear not if you are prepared with 
the program shown In Program 
Listing 1 (FIXEDT). 

Unless your program went 
berserk and destroyed part of 
ETDASM or T-BUG, loading this 

program with the system com
mand and execuling It will fix 

the damage cau-sed by the reset, 
and will jump to the EDTASM en
try location. 

Unfortunately, this type of re
start loses the program stored 

Tape Opera llon Nomuil lime FASTEDIT Time 

ReloadinQ EDT ASM 2 112 minutes NONE 
Reloading T·BUG 50 seconds NONE 

Aeloadmg Tex\ Depends on NONE 
program 

Reset Aecovery 2 112 minutes 25 seconds 
wll11 FIXEDT 

Note: Only 90 percenl time savings a.re cla imed because you 
sllll have 10 save your text buffer lrom lime 10 l ime and re· 
cord/load your macl'line language code using lape. 

Table 1. FASTEDIT Time Savings. 



In the text buller, so make use of Create the FIXEDT program 
the EDT ASM W command from using the T-BUG M command to ADDR CODE A.DOR CODE ADDR CODE 
time to time so that by reloading POKE It Into memory. Save It on 
the last lexl buffer tape you will tape with a P 7C90 7CCO 7C90 7C90 11 7CAO ED 7CBO 18 

get back on line without much FIXEDT, or other appropriate 7C9 30 7CA1 eo 7CB1 04 

work. lost. command 11 you wish to locate It 
7C92 43 7CA2 C3 7C82 E~ 

7C93 CD 7CA3 BA 7CBJ 21 
The FIXEDT program Is com- elsewhere. Now, when It Is nee- 7C»i QB 7Cl>.4 46 7CB4 04 

pletely relocatable and can be essary to use the reset button to 7C95 13 7CA!J ~9 7CB5 FF 

put anywhere In memory. It get back control of the con\put-
7C9S 30 7CA6 43 7CB6 CD 
7C97 36 7CA7 06 7C87 49 

fl'lust be high enough so that It er, load the FIXEDT tape using 7C98 E1 7CAB 5C 7CB6 43 

doesn't Interfere with the text the SYSTEM command followed 7C99 01 7CA9 10 7CS9 El 

buffer. This extends from the by a /ENTER to get back to the 
7C9A OF 7CM F' E 7CBA C9 
7C9B 00 7CAB C9 7C8B 21 

end of the EDTASM up, depend· repaired EDTASM. If FIXEDT Is 7C9C 09 7CAC E5 7CBC 00 

Ing on the length of your pro- already loaded, simply use SYS· 7C90 01 7CAD 21 7CBD FF 
7C9E 1C 7CAE 00 7CBE 3A 

gram. Also, I! shouldn't Interfere TEM and /31888 to do the same 7C9F 00 7CAF FB 7CBF 28 

with your monitor (T-BUG high), job. 7CC0 4() 

or the EDTASM symbol table The time saved using this sys-
area at the end of high memory. I tern Is shown In Table 1. Try It, Program Listing 1. FIXEDT. 

start It e l 7C90H. you' ll like II! • 
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DATA MANAGEMENT 

A look into the data storage capabilities of stringi.es. 

Floppy Tales 

Eric Keener WB6ES T 
9163 Cody St. 
Broomfield, CO 80020 

The Exatron Stringy Floppy is 
a mass storage subsystem 

which allaches to the TRS-80. 
The goal of this article Is nol 

to describe the Stringy, bu1, in

stead, lls capabilities 10 store 
data. It's about the Stringy Flop· 
py Phonebook. This Is called a 
phonebook but also refers to 
any other similar data stored on 
a floppy wafer. 

This program could be con
verted for use with a disk sys
lem, although I will 11ot offer 
any methods because I'm not fa
miliar with them. As for cassette 
tapes, as you can see In lines 
110 and 900, the program can be 
changed for !hem. However, the 
slow speed makes ii impracti· 
cal. 

Just how fast Is this Stringy 
floppy, then? In regard to data 
storage, it is approximately 13.5 
times taster than cassette. A 
five loot wafer takes only about 
nine seconds to cycle in this 
program. Each five foot wafer 

will store 20 or 30 Illes. using· the 
high speed modification (de· 
scribed by Dennis Kltsz, BO 
Mlcrocomputlng, February, p. 
50.) Stored on cassette, the 
same data takes approximately 
121 seconds to cycle. 

Four Commands 

this program has four main 
commands represented by num
bers. I have used INKEYS to 
eliminate the ENTER key wher· 
ever possible. 

When started, lines 10-50 In
itialize the program and make 
sure the data wafer Is In the 
ESF. Line 50 assumes thal you 
have protected your sottware 
wafer by removing the silver dot. 
Sample 1 shows this display. 
When the data wafer is Inserted, 
w1i1e enabled, pon 240 will con
tain a 114 and the program witl 
continue. Lines 60-130 reac1 
according to whether your wafer 
has data on It. All program 
inslructions preceded by an 
"@'' are the Stringy Floppy in· 
sf ructions. 

Lines 140-210 produce the 
function list display, tell you 
how many files are on your 
wafer (lines 940 & 950), and di
rect the program to the proper 
routine. Sample 2 shows the 
function list display. The com-
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REMOVE SOFTWARE WAFER 
& INSERT DATA WAFER 

Sample 1. Initial display. 

man_ds Include Command One, 
"FIND FILE." This command al
lows you to locate a par1icular 
Ille, based on the first and last 
names. 

Command Two, ADD NEW 
Fl LE, allows you to add a file, 
righ!? These Illes need not be 
entered alphabetically, and 
there Is no sort roullne in this 
program since access tlme. us
ing the Stringy, Is relatively fast 
on program lnltlal l zation . 
Searching the arrays takes less 
than one second with a five-tool 

FUNCTIONS 

1 = FIND FILE 
2 = ADD NEW FILE 
3 = CHANGE FILE 
4 = ENO PROGRAM 

THIS DATA WAFER CON· 
TAINS 0 FILES. 

PRESS THE NUMBER 

OF YOUR CHOICE. 

Sample 2. Function List. 

wafer (20 records). 
Command Three, CHANGE 

FILE, allows you to change the 
contents of a Ille. CHANGE Fl LE 
has Its own set of six com
mands, which I will describe 
later. Sample 3 shows this dis
play. 

CHANGE FUNCTIONS 

1 = FIRST NAME(S) 
2 = LAST NAME. 
J =STREET ADDRESS. 
4 =CITY, STATE, & ZIP CODE 
5 = PHONE NUMBER. 
6 = FILE THE CHANGE. 

PRESS THE NUMBER 
OF YOUR CHOICE. 

Sample 3. 

Find File 

FIND FILE is located between 
lines 240 and 340. The program 
asks wtiat the first and last 
names are. Upon entering this, a 
FOR-NEXT loop Is Initiated to 
search the arrays. The upper 
llmil of this loop is set by the 
varlable F which is stored on 
waler and updated when a file is 
added. F Is lnltlally set In line 70 
or90. 



As each tlle is searched at 
llna 290, line 300 uses M ID$ to 
break down the length of the 
names ln the Ille for compari 
son . This el\minates the need to 
enter the full name. Whal you 

enter must match the first set of 
letters . If none is found, line 310 

Is brought into play, and you are 

given another chance (line 330). 

Also, it you have just started the 
program with a new wafer, line 
260 delecls it and lines 270 and 
280 are displayed. 

When the file sough I is found , 

It is printed via the subrou!lne at 
ltne 960. Line 330 allows you to 
search for another file, or rel urn 
to lhe funct ion list. 

Add New File 

Command Two is conta ined 
between lines 350 and 480. ft is 

straightforward in i ts function 
and allows you to establi sh a 

new fi le using lhe INPUTs in 
lines 390-430. These files don't 
have la be name, address, elc. 

You can change these to what-

ever you wish. 
Upon compl~ting your en

tries, the 1ile is displayed sd you 
can check If i t is correct. You are 
also told how many rnes the 
wafer now contains . lf ther~ is a 
lypo, you can correct the file 
while it is sti ll displayed. You 
need only correct the mls-iyped 
fields and hit ENTER for the 
rest. 

If everything is OK, and you 
are no! adding more Ille~, the 
new data is written on your 
wafer, and F is updaled tllnes 
870-930). 

Change Fiie 

CHANGE FILE is lhe third ma
jor command. CHANGE F,ILE is 

located between lines 400 and 

840 and is the most compl~x . As 
in Command One you are asked 
for lhe first and last names. 
Then the arrays are searched . 
the files compared wilh your en

tries fl ine 520) and you are in
formed ii the file is mtss!ri g (l ine 
530) or if II is displayed. 

Program Listing 

~ CL!:J\R85CC: ON ERRORGOT010 20 
2~ DIHNFS(OO ' ,LN$t90 ) ,S /, $(89) , CS$(811) , P/1$(80 ) 
30 CLS : PRINTTAB(22l ; "STRINGY PHONE BOOK" : PR!NT:PRJN'l' : PR 

INT 
4~ PRll0"M'l\IH 10) : "R<>move softwa r e wa[e r • i nsert dat. wa 

fu . " 
50 I P l NP( 24 e J <>ll4 THENSO 
60 CLS:PR!ln'"!s this a new data wafer (y/n )?" : GOSUB~6 0 
7 0 IPI S•" y "THENF• ll : GO"l'O l411 :ELSElrlS•"n"THEN60 BLSP.6 

0 
80 l!OPENl 
90 @INPUT!' 
100 PORSP• ITOF 
110 t' ltlPU'!'NPS(St') ,LNS(Sf) ,SAS[Sf) , CSS (SP) , PNS;sr) 
1211 Ne xT 
l3 0 @CLOSE 
14 0 CLS:PR !NTTAB( 221 ; "STRINGY PHONE BOO~ " :PR I NT 
15 0 PRI NT'l'A B( 26 ) : "Functions" : PR.INT 
1611 PRINTTAE(U);"l . !'"i n cl r11., ,· 
17 0 PRIN'l'TAB(2 2) ; "2 •Add nev f il e ." 
189 PRl!n'TAB(2 2) ;"3 • Chan ge file . • 
190 PRINTTA~C22J ; 0 4 •Encl p r o g ram .":PRI NT :GO~JB9 4 0 :GO 

S LJ B1 0 10 
200 GOSUB86e : l FVAL (! SJ <!ORVAL (IS) >4 TllEN l48 
216 ONVAL(IS)G01'02411 .350 ,490 ,22 0 
2211 CLS 
238 PRINT" ••• END OP RU N •• •" : END 
240 CLS: l 'PUT"The fi r sl name (s ) ycu are lookin g f or is 

!ar e)":SFS 
250 lNPUT" And the las t name •; sL S 
26 0 PAINT : l ff>0'l'tlEN2 90 
27~ PRlN'l' " Thtne is no duta o n file. • 
280 PRINT " Hi t ' Et TER ' f or the runc ti n Li st . ' :GOSU9 860 

:GOTOl 40 
29 11 PORSP•l1'01'" 
30 8 I fSL $;HIDS(L~S(SrJ , l ,L E:N I SL $) ] .A.NDSF$~HlU$t Nr S( SF ),l 

, LEl(S,S)ITHEN J 20 ELSENE XT 
310 PFINT"fil e no t f ouod . " ; PR l l'fl': GO'l'OJ38 
320 GOSUB9 60 
330 PRINT" Do you wish :o sea r ch for another fil e (y/ nJ? 

" :GOSUB86 0 
34 9 Jrl$• "y " TllEN24B !:~SE!f'I~ ; •n•THF.N l40 ELSE330 
JS0 CLS:IPP• SCTHENPR fNf"You r data ~afe r is full . " : ELSE) 

60 
360 PRINT "l ns~rt a ne w data wafer .• 
370 lf!NP ( 240) >• ll5TllE!H'?S ELSf.5 0 
380 f'•F+ l :Ct.,S 
390 l!IPU'l'" The fi rs t name (s) is (are )";NPS( F) 
400 lNPUT"The last name i s "; LNS( P ) 

Now, you are asked If 11 ls cor

rect (fine 850). The prngram re 

sponds by asking if you wish to 
change another file, or ii d is
plays the six commands which 

allow you lo change each field 
of the tile separately. Each a1s
plays what the field contains. 
asks ii it's correct, and llam re
turns lo the change functions, 
or allows you to input the new in
formation . Again, you are asked 
to see If it Is correc t. 

Command Six rewr i tes lhe file 
onto wafer after asking if you 

wish to change another file You 
are lhen returned to the function 
list. 

I have used a number of sub

routines between lines 850 and 
1010 wh ich saves mp,mory and 
allows the program lo be consis
tent in var ious displays. 

Lines 1020 through 1110 are 

the system error trapping rou· 
t ines and are set in line 10. I l ind 

these routines helpful, especial
ly when I have forgotten to load 

lhe ESF Data 110 software, or 

used the wrong wafer. 
Note that line 350 checks If 

the wafer Is ful l. l have limited 

the total 10 80 files s ince a 

20-foot wafer holds 8000 by1es 

and most fi les are 100 bytes In 

length, or less . Also, a 1SK sys
tem \Ike mine does not have 
enough memory 10 store the 200 

fi les that a 50-loo! wafe r would 
hold. 

Your first though! upon read
ing th is artic le, was probably 
1hat this is another data base 
management system. J suppose 
it is , but, there Is no attention to 

alphabetizing and , no provi · 
sions for printing information on 

a printer, or deletion of files. 
Th is saves memory and allows 
the program to perform its pur
pose, 10 be a quick and easy 
method to store and retrieve 
your personal phone book. 

As for file deletion, files can 
be changed to a first name of 
SPARE and a las! name of FILE 

and the other three fields 
changed to a single space.• 

410 INPUT"The s tr eet addr ess is"; SAS( F) 
4 20 I NPUT"The c it y , state , 'zip code s (no commas)";C 

SS(f") 
430 ! NPUT"The phone numbe r is"; PNS( P) 
44 0 SP•P:GOSIJB9 60 :GOSUB950 :GOSUB85 8 
450 !PJS•"y"TilEN 460 ELSEIF IS= "n" 'l'Ht;t 3911 ELSEH 0 
46C PRJ i.'T"Do you ..-ish to odd another f il e (y/nl ? " : GOSUB 

860 
470 tF: $ •" y"THE 35 0 ELSE ! rI S•"n"TREN4 BC F: r.SP.468 
480 cosuaa7e : G01'0 140 
490 CLS : JNPUT" The first name(s) you wi sh to c hange i s 

<> re) • ;SI'S 
see !NPUT"And t he l as t name" 1SL$ 
510 PRlNT : PORSF• lTOF 
520 I FSLS• HI D$( LN$(SF) ,J, LEN( SL$))ANDSF$c MJOS (NFS( SF),l 

,L EN (SF $ ) ) 1'11EN54 9 EL.SENEX T 
530 PRJNT"File not tou nd . ": GOT0560 
540 GOSUB96g : GOSUBBSe 
s se 1FlS="y " THEN56 B ELSE:! P!S: "n" 'l'HEN5 86 ELSES4C 
56 0 PRINT"Do you wish to c hange anothe r file (y/n ) ?": GO 

SUB86 0 
S7B lfl ~··y"THEN 490 El.SE! f!S= "n"TllEN14 a ELSE560 
580 CLS : PRINTTAB( 2J) ; "CllANGE FUN CTJONS" :PR !N'l 
598 PP.lln'TAa( 21 ) ;"l = ri ret name ts) . • 
608 PRINTTAil (21 ); " 2 •Las t name . • 
610 P P.INTTAB (2l);"3 =Str e et address ." 
620 PRJNTTAB(21 );"4 = City, St a te . & zip code." 
630 PRIN'M'AB (21) ;"5 Phone numbe~ . · 
648 PR1NTTAB l 21 );" 6 •~ ii ~ th~ ch•n1&-":PRI N':' 
650 GOSUBllllO :GOSUB860 : !PVAL( IS) < lOP.VAL( IS i >6Tllf.N580 

~60 ONVAL(1$ )GOT06 7 0 ,700 ,730 , 760 ,790 ,a2 e 
£70 CLS : PlllNT " Th~ ( i r st naine (s) 1 6 (are ): ";Nr'S(Sr-J : PR 

I NT 
680 COSUBBS ~ : rF!S• " y "THEN$00 ELSE!PI S-" n"THEN6 90 EL 

SE680 
690 !NPUT"The fi r st name ( s ) s hou l d r ead" ; Nf $(5P) :GQT067 

e 
100 CLS: PRlNT "The last ndlll<: i ~ • " iLNS( SI'") : PRTll'I' 
718 GOSUB8Se : I PIS~"y"THEN5811 ELSE!f'IS = "n 'THE ne ·EL 

SE71 8 
72 8 l NPUT"The lnat nasa s houl d rearl ": L.~S (SP):GOT07 C8 
739 CLS :PR!N'l'" The s tzeet a ddress reads : " ; SA$( SP) :PRIN 

'I' 
7~G GOSUBBS 8 : ! rJ Sa "y " THEN583 ELSE IF1S=" n'TH EN 750 EL 

Sf:7 40 
750 ! NPUT"The str ee t address should rea d";SAS(SP):GOT07 

30 
760 C~S: PRr NT"The city, s t ate , ' zi p co~e r ea us : ";CSS 

( Sf ) :PRINT 
770 COSUB850 :IP! S="y "THENS80 oLSE ! FI$="n"THE N780 EL 
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• COTIAGE • 
e SOFTWARE e • PACKER: Aulomallcally ed l1s all or pan ol your Basic 

program 10 ease e-dl1 lng. run taster, or save memDf'Y. 
Has 5 !«lions: UNPACK-unpack!< mul tiple state
ment lines Into slngle Slalemenls mainla lning pro
gram logic. 1nse11s spa~s and renumbers hnes lor 
••• ler ecloling. SHORT- shonens your pro01am by 
edlllng out al l REM sta1emen1s. Ul'IMcessary words 
and spaces PACK-execu les UNPACK & SHORT 
tnen packs lines Into multiple 81a1amen1 lines: main· 
taln• prOljram logic. AENUM-renumbers program 
lines Including al l brancMs. Vou " P•<lfy Increment. 
MOVE-moves any llne or block 01 lli•es lo any new 
locallon In the program and renumbers lines. Wrilten 
In macnlno language. S\Jpplled on lape In 3 versions 
for 16K, J2K & 48K. 
For TR~" Level II or Disk Basic ........ .. ... .. .. .. ... S2!1.95 
FAST SORT ROUTINES: lor use wll n Radio Shaek·s 
Accounts Receivable. ln.enlQ('y Coo1rol I. & Disk Mall· 
1ng Usl SySlems lor Model I Level IL Sor1s In SEC 
ONDS! Vou'l : oe amazed al the time they can save. 
Supplied on data dlakelte wllh complela lnstrucllons. 
FAST SORT lor Account s Recelvable ................ " S19.e5 
FAST SORT l0t lnventoryConl rol l ....... .... .. .......... S19.95 
FAST SORT t0t Disk Malling Lisi 1apeclly da1a dlsketle 

ortape lor one drive system)... . ........ $14.95 
ALL THREE ROUTINES...... . . .... ... S4U5 
SYSTEM TAPE DUPLICATOR: Copy your sysl em lor· 
mal lape.s. Includes verily rou tine 
ForanyT~ 'Level 11.. ...•.•..••••.....•....... ·- .. 114.95 
CASSETTE LAllEL MAKER: A mini word procea&or lo 
prlni eassene labels on a line prin!er Inc ludes manull 
and 50 peel-and·sl ick label s on 1ract0t leed paper. 
For TR&ali ' Level 11 & pr1nter.. ..................... ........ S15.lr5 
4118 RAM CHIPS-Tested '! Guruantood lor I yur to 
the original purchaS<lr ............. .. ... .... .. ...... 16K l or IM&.95 
MANY MORE hems ava!lable. Cell Of write for ca1&1og. 
VISA & MASTERCHARGE accepleo. 06aler lnqulf les 
lnvlted . Kansas residents add 3% 9Blf!i:!I lb. 
Foreign or<1M1 In US curr•ncy only . 
On line calalog on Wichita FORUMM: 316-682·2113 
Or ca n our 2• hour phone: 316-683-4811 or wri1e; 

COTIAGE SOfTWARE 
6t4 N. Harding .,, 233 

Wich i ta. KS 57208 

"TR&eO I• I reglalered t1ademar'I ol TANOY CORP," 
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THE BOOKKEEPERS 
FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper-48K, 3 DRIVE, w I ALPHA $129.95 
Intermediate Bookkeeper-48K, 2DRIVE & Printer $109.95 
Cheap Bookkeeper-32K. 20RIVE & Printer $ 89.95 

All Above Are Daily Journal- GI L Sysle111s 

Ann Rose, our Accounts Receivable Clerk-
48K, 2 DRIVE & PRINTER S 150.00 

STURDIVANT &: DUNN, INC. .,..S2 

BOX 277, 124 WASHINGTON ST .. CO WAY. NH. 03818 

THEMX-80 

WITH DISPOSABLE PRINT HEAD. 

A LOT OF PRINTERS COSTING A LOT 
MORE CAN 'T TOUCH THE MX-80'S PER· 
FORMANCE. IT GIVES YOU A CHOICE 
OF 40, 80, 66 OR 132 COLUMNS OF 
PRINTING IN AS MANY AS FOUR DIS
TINCT PRINTING DENSITY MODES. 
MORE THAN HALF THESE MODES GIVE 
"CORRESPONDENCE QUALITY" PAINT· 
ING. CALL FOR QUANTITY DISCOUNTS. 

American Business Computers 
118 Soulll Miii SI. 

Pryot, OK 74361, 918-12$-411-4;1 "" 397 

Limited Offering 

16KRAM MEMORY KITS 
APPLE ,· As Low As 
TRSBO 
ORCERER 

1-a se s ol 8 S35. 

------TRS-80 & OTHER NEEDS RLLlD fOR LESS 

+ + +COMPATIBLEDISKDRIVESWITHPOWERSUPPLYANDCASE - 120DAYWARAANTY• + + 

• .60TRACK(ro.,llOO BVTEJDISKi USE BOTH S!OES. ANTl.CAIMPIPOWEA PROTECT '319 
• 81N_ DRIVE & P.SJCASE S729WITH P.SJCASE FOR J DRIVES 1129 
• 80TRACK (20UK BVTE)QODAVWARRANTY '4 18 
• 4-DRIVE CABLE m .. 10 DISKS-5 IN $24 .e IN 41 s :lllHARD CASE '3 a 5 

BASE 2 Pfl!NTEA Mel EPSON MX-80 PRINTER M• MICROLINE BO PRINTER S529 

• C£NTRONICS 737 S729 + + • + • CABLE 125 
·HARRIS SELECTRIC IWORD PROCESSING·TVPEWRITER & PRINTER) S7ll0 
• LOWERCASE FOR CENTRONICS 77MIADIO SHACK LINE PRINTER I ·EASY INST ALL llU5 
• UPS (UNINTERRUPTIBLE POWER SUPPLY) PREVENT POWER OROP SURGE OR OUT' FROM 11115 
•CAT MODEM (ORIGIANSIS14' + + + + + + + + 16K MEMORY SET i200 NANOI $39 
• 18K MODEL Ill RADIO SHACK SYSTEM $1149 
·APPLE, ATARI, RADIO SHACK MODEL 112 HARDWARE/SOFTWARE DISCOUNTED. AJR, AJP, GIL, PIR FOR 
U>0 0t 8 M. IMOOEL I) & SD 0t llO M. (MOOEL 2). APPLICATIONS INTERACT & ARE COMPLETE & 
PROFESSIONAL. Will RUN ON OTHER COMPUTERS. THIS IS A SPECIAL INTRODUCTORY PRICE 
• ASK FOR FREE FL VER WITH OUR LOW PRICES-DEALER INQUIRIES INVITED MASS RESIDENTS ADD 
5% T.oJ(-F.0 .B. TEWKSBURY- FREIGHT EXTRA 

MIC, VISA OR CHECK ACCEPTED. T~ IS A REG. TRADEMARK OF TANDY CORP. 
., 105 

OMNITEK SYSTEM s - 24 MARCIA JEAN DR .. DEPT-M. TEWKSBURY, MA 01876 CALl 617-65\ .J156 



S~710 

7 88 INPUT"Th" c i ty , s ta t e , ~ zip cod" sl1ould <e"d (no c 
ommas) " ; CSS( SP ) :GOT0760 

7 9 0 CLS : PRlNT"1'he phone numb e r re!lds: ";PN; ( SF') : PR I NT 
8 00 1;nstJJ>65 B : l FI S• " y" THE:N580 ELS E I fISg " n "TtlEN 0 U EL 

SE800 
8 1 0 INPUT"The p ho 11e numbe • s hou ld coad " 1PN$ (Sf' I :GO'i'07 90 

920 CLS : PR INT" Ch<1 n ge f i l ed .": PR ! NT"Do you wish t o ctiang 
another file ly/n ) ?" 

8 38 GOSU11860 : !f'IS•" y"TH C:N 49 ~ C:Lt;E t f'I S • " u " T ll EN 84 ~ EL 
SE820 

84 0 GOSUBB7C : GOTOl~0 
8 50 PRlNT" I s t h1a cor r e ct (y/ nl? " 
960 H~JNKEYS 1 IFI $• "' Tf1EN86A F:!.SF:RET llR N 
870 @OPEN l 
880 @P RINTF 
89 0 F'ORSF•l'I'OF 
9 00 {IPRINTNP $( S P) ,LN S!SPI , SAS (SF) ,CSS(SF ) ,PNS( SFJ 
910 N~XT 
92 0 @C LOSE 
910 RETURN 
94 0 PRINTTl\B !l5 ); 
9 50 PRIN'T.,.This dat a w.:i fcr conta i n s .. :F"~ "' f i l ll'!"s. • :PRl N'l':RE 

?'URN 
9 60 CLS : PRINT"1'he file ceads :": PRINT 
970 PR! NTTAB I 5) ; NrS (Sr ) ; • • : LNS (SF) 
9 60 PRINTT~Bl5 ); Sl\$ (SF ) 
9 90 PRJNTTABl 5) ;CSS (Srl 
10 0 0 PRINTTA BI S ); PNS(SF') : PRt NT :RETURN 
!CHI PRUlTTAB( l Sl:" Pres s the nu mber of you r cholce.":R£ 

1'URN 
1 02 0 Il'ERR/ 2+1 - 2T11Eta l'IS0 ELSE! FERR/ 2+l • 4 0R£ RR/2+ I ~ 2?. TflE 

Nl 080 
1030 CLS : PRINT"You " ''"" ' made ii mis t ake ." : PR !NT" Please t 

ry a9<1lo . • 
1 A4 e r.oTOJ l ca 
1350 CLS : PRlllT" Yo u ha v e forg o tt en to l oad you r ESf Data 

l / O. • 
1060 PR I NT" You wi ll h~ ue to 9tart ove r a ft e r firs t l oad 

ing Lhe Oat · 1/0 . " 
rn7~ 11,ESUM~l) 0 
lC B~ CLS :PRINT"You hav e used t he wro n9 da t a wa fer . • 
1 ~9 0 PRINT"lnsert tbe cor r ect wafer and tr y a gain . " 
1100 l'C LEAR : RINT : PRI "Hit 'ENTER ' whe n r ea d y . " : GOSUB B 

60 
1 11 0 RESUME60 

IS HAA[] COPY 
STDAAUE 

a problem? 

Here"> 1he ideal way lo keep your 
growing coll ection of 80 Mjcro
computing in order! The 80 M icro. 
compu t ing librarv She l f 8o~e > 

'1 urdy. corrugalPd. white. di r1-re
m1an1 boxrs wi ll keep vour issues of 80 M icrocompuring orderly 
dnd ,wJd.i blP for conslant reference Self·stiding labe ls are 
,w ;11 I bll' lor the boxe , too. no! only for 80 but also for K jfobaud! 
M1crocompu1ing, 73 Magazine. CQ. QST. Ham Radio. Per ona! 
Compurmg. Inter face J\ ge. B Y"fe and Radro Elec tronocs Ask for 
whir hever label< you want wi th your bm order. Ea ch box hold:. a 
full y ~ ar of 1he above maga zi nes. Your maga zine library is you r 
pnme reference Keeµ it ha ndy and keep it nea t with these ~trong 
l1brarv shelf bo•es. Onr box(BX1000) i; $2.00. 2- 7 boxes( BX1 001) 
are Sl 50 each. and 8 or more boxes ( BX1002) are $1 25 eJch. Be 
surf' 10 <pecify whiLli (,, bels w e should send. Shipping and han· 
dling char ges are $1 00 per order Call in your credit card orders 
on our toll f ree line 800-258-5473, or use the order ca rd 1n the back 
ul t h" ""'~·'""" ~nd mail 10 

- ~!'\ microcomputing I Peterborough, 
t>V ' NH 03458 

V' RescJer Se1Vice-see oage }47 

DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

IS0·2 

Power Line Spikes, Surges & Hash could be the culprit I 
Floppies, printen, memory & proceS$Or often interac t I 
Our unique ISOLATORS eli m inst~ equ i pm~n t interact ion 
A ND curb damaging Power Line Spikes, Surges and Hash. 
"ISOLATOR l IS0-1 Al 3 filter isolated l ·prong sockets; 
integral Surge/Spike Suppl'8Ssion; 1875 W Max imum load, 
1 KW lotd env socket . . . . . . . . . . . . . . . $56.95 
"ISOLATOR llS0-2 ) 2 filter isolated 3-pron11 socket banks; 
16 sockets totall ; intewal Sp ike/Sur119 Suppression ; 
1875 W Max load, 1 KW ei ther bank . . . . . . . $56.95 

•SUPER ISOl.ATOR llSC>-31, similar to IS0-1A 
eKcapt double filtering 8r Suppression . . . . $85.95 

"ISOLATOR llS0 -4). similar to IS0-1A except 
uni t h• 6 individually filtered sockets . . . $96.95 

"ISOLATOR (IS0-5 ), similar to IS0·2 except 
uni t h• l sockat b1nkl, 9 sockets total . . $79.96 

"CIRCU IT BREAKER, any moct.1 (add-CB) Add $ 7_1)() 
"CKTBRKR/SWITCH/PILOT (.CBS) - . .. Add $14.00 

~ TOLL FREE ORDER DESK 1-800-225·4876 l'9IPJ 
~ !Except Ma, HI, At, Pr, C• n•dal ~ 

f£ll Electronic Specialists, Inc. ..- ss 
11 1 Soulll M1ln Slrfft . Natic~ . llllau . 01780 Dtllt. BM 

TECHNICAL & NON·BOO AREAS 1·811·655-1532 

AT LAST! 
Mass production prices on thi s high qual1ly so il ware Buy airect and sav e 
50%. Now . also avai lable for CBASIC on GP M and MBASIC on HEATH 
HOOS. 
DATA BASE MANAGER Mod -I $69 Mod II $199 
You can use i110 mainlain a da ta base & produce reporl s without any use1 
prog1amming Define fi le parameters & report formats on·line. Key 
random access. fl'lsl multi -key sort. field arilh .. label. audit log . No time
consuming overlays. 500 happy_ users in a year. Mod-II ver s1on has over 
50 enhancements including 40 helds max . ·10M-M2 1s great' - 80-US 
AI R Mod -I S69 Mod ·ll 5149 
Invoices. slalements. aging. sales analys is . credi! checking . lorm inpul. 
or der en tr y As opposed 10 mos! 01her AIR. ou rs can be used by doctors. 
slore managers. elc. 
WORD PROCESSOR Mod -I $49 Mocf· ll S49 
Cenler. 1ustifica t1on. indentat ion. page numbermg Mod·I version teatures 
upper /lower case wi thout hardware change! 
MAILING LIST Mod-I $59 Mod-II S99 
The best! Compa re and be seleclrve Form inpul . 5-digil sel ec tion code. zip 
code ext.. sort any ti eld . multiple la bels. Who else o11ers a report wri ter? 
INVUTORY Mod -I S99 Mod-II S 149 
Fasl. key random access. Repons include order info. performance 
su mmary. E.0.0 .. and user-specified reports Many have converted their 
invenlory system lo ours• 
GL A/ A. A/ P. & PAYROLL Mod-II S 129 e;ich 
lntegr ated accou nling package ISAM. 100• pag e manual. Uses BO column 
screen. not 64. A Sl .000 value Dual disk required . 
l216. a cassette package of 10 business programs for level II 16K 
systems. S59. Inc ludes word processor & data base. Poker game $19 
Mos l programs are on-line. interactive. random access. bug tree. 
documen ted and delivered on disks. Mod-I prog rams require 32K TRSDOS. 
Don·1 let our low prices fool you' II sti ll not con vinced. send SASE (28C) fo r 
catalog. 

MICRO ARCHITECT. INC .. ..- 54 

96 Dothan St, Arl inglon. MA 02174 
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TUTORIAL 

Don't face these things like a cowardly lion!. 

Compile, Interpret, 
Assemble • • • OH BOY 

Ed Faulk 
2537 E. Commonwea/lh Ave. 
Fullenon, CA 92631 

Whenever a newcomer to 

co mput ing hears the 
terms compilers, assemblers, or 
interpreters, I am reminded of 
the look on the fa ce ol the 
Scarecrow in "The Wizard ot 
OZ" wh en Doro thy says. " Lions 
and ligers and bears ." Stark ter

ror crosses the face followed by 

short ness of breath and cold 
sweats. The concepts are actu· 
al ly rel ativety simple to grasp 
once you understand how a 
computer executes a prog ram. 

To Begin 

Le t's start wit h the in terpre t

er. Th is uhiquitous piecP. of code 

Is usually the first encountered 

by lhe novice home computer· 

1st. 
If you've ever seen a foreign 

film with English subtitles or 

witnessed a session at the 
United Nations, you've seen the 
human communication equiva

lent o f an interpreter. The inter· 

preter provides the meaning or 
sense behind th e actual spoken 
expressions. In a computer, th e 
BASIC interpreter performs the 
same function. 

The iri terp rel er scans a llne ot 
BASIC code, determines the 

tant program (called the object 
program) d irectly. It should be 
menlioned that the object pro· 
g ram is usually p rocessed 

th rough a program cal led a link
age edi tor. This program bring s 
al l ot the modules used in the 

"verb," "subject" and "objec t," program In to a single executa-
and then conveys th e meaning ble module which is then called 
to the compu te r. The process o f 

scanning the code is ca lled 
parsing, and the extracted parts 
o f the code are the command 
(ve rb) and any operands that 
might be presen t (object and 
subjec l). Once th e discrete 
items have been isola ted and 
their addresses located, the in

terpreter ca ll s a routine based 
on the command wh ich wlll ef . 

fee t the desi red action . 
Thi s process Is repeated for 

all ot the instructions that are 
executed in a prog ram. If a given 
line in the program is execu ted 
multi ple ti mes, it is interpreted 

multiple times. 
A compiler is more akin to a 

trans lator than anything else in 

human experience. Th is soft· 
ware product takes a program in 
a language such as BASIC, 
COBOL or FORTRAN {called a 
source program) and translates 
it into machi ne langu age so the 

com puter ca n act on th a resul-

a load module. 
The func tion of de termin ing 

what code should be generated 
for the various source s tate· 
ment lines is handled by the 
compiler In much !he same fash
ion as the interpreter. The line is 
parsed and the components 
determined . The appropriate 

code is then generated based on 
the types of data involved and 
the operat ion to be performed. 

Multiple Passes 

Most compilers make multi
ple passes through a program to 
perfo m the various act ivitie s 
that must be per1ormed. Such 

passes ca n include the identifi

cation of the various da ta it ems 
and thei r types (numbers, both 
binary and BCD, and character 
strings). After ident I lying these 
Items they have addresses as
signed and their attributes 
{types) noted so that 1a1er 
passf!s w ill genera te the correct 
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code when the data items are 
acted upon . 

Almost w ithout exception i t 
can be sta ted that where there is 
a computer there is an assem

bler. An assembler is the bits 
and bytes method of preparing a 
program tor execution. As you 
get further away from the bas ic 
elements of any operation the 
capability to manipulate di s
cre te even ts Is more and more 
res tricted . In BASIC there are 
some concessions to bit man ip
ulation through the use of com
mands such as PEEK and POKE 
and the pri mit ive Boolean l une· 
tions of AND, OR, and NOT. 

Other high level lang uages 

normally do no t have such faci li· 
t ies, although Microsoft FOR
TRAN does . Even with these 
functions, the tes ting or setting 
of a si ng le bit of data becomes 
ex tremely difficult. In machine 
(assembly) language it is usual
ly very simple . The Z-80, for ex

ample, support s th e BIT com

mand fo r test ing a single bit. the 
RES command for resettlng a 
s ingle bit, and the SET com
mand for sett ing a bit. Masking 

or selecting data Is supported 

with commanas like AND, OR 
and XOR (exclusive OR). Ones 
and zeros can be reversed (t he 



complement) or negated (re
verse the sign). These I unctions 
can be simulated In the higher 
level languag~ at the expense of 
e1<ecut1on time. 

The assembler takes machine 
language and converts it on an 
instructiori-lor-lnstruct ion basis 

into code I hat is directly execut· 
able. Th'0 primary differe nce Is 

tnat a complier wlll generate 
many lnslructions at the ma
chine level for a sing le high level 
instruction. This is part of the 
reason that machine language 
programs can o ften run circles 
around compiled programs. 

Assembly language is harder 
to learn than any high level 
language because the program
mer must take the idiosyncra
s ies of the computer into con
s iderat ion, while the high level 

language programmer is free to 
consider only the problem lo be 
solved. It is for this reason that 
high level compiled languages 
are of1en called problem orient· 

ed languages. 
Wnv would one select a com

plier over an interpreter or an in· 

terpreter over an assembler? 
The answer lies in the experi
ence of the user and the result 
desired. There are several con
siderations Involved in making 
this choice, including desired 
speed of execution, deve! ::-p
menl time available, experience 

of the programmer, etc . 
The obvious advantage of an 

interpreter Is the ability to debug 
tt1e program easily. Normally 
one codes a program and then 
starts test ing It. Hie BREAK key 
usually provides a way to hat1 
execut ion of the program so 
that the values stored In the 
various data areas can be ex
amined and modi fied as needed. 
The major disadvantage of th is 

system Is slow execut Ion speed. 
Using an assembler Is far 

more tedious for development 

since there Is much more code 
thal needs to be written, and 
thus there is a greater chance 
for errors to creep Into the code 
undetected. Debugg ing, wh ile 
not as easy as for an interpreted 
language, is not too diff icult 
with the aid of a monitor pro-

gram that allows single step

ping (ex.ecuting one Instruct ion 
at a time) through the program 
and w l ll display memory on 
command. Also available are 
the locations of the var ious 

rout ines. The monitor allows the 
programmer to change data or 
code to patch the program until 
a final fix can be made. 

The fina l candidate, the com· 
pller, is still more dl ff lcull to de
bug. Coding is as simple as with 
the Interpreter since this Is a 

higher level language, bul de
bugging is far more di fficult. 
Part or the dlfflculty lies In the 
prob lem of determin i ng the 
code that was actually generat
ed for each statement. Often the 
comp i ler will have an opt ion that 
allows this, but sometimes It 
omits the locations of the data. 

The generated code Is often not 
as effic ient as II could have 
been had a programmer written 
it instead of a compiler. As with 
the assembler, a monitor Is 
necessary for debugg ing. 

With both the assembler and 
the compiler, the program must 

be re-edited and tlie changes 

made. The new program musl be 

recompiled, and re-link edited 
before ex.ecu li on. The inter

preter simply allows ed iting to 
correct the error or omission, 

and re-iunn lng the program to 

continue testing . 
The obvious compromise is to 

develop a program using an in· 
terpreter, and then compile the 
debugged version. Th is allows 

the best of both worlds. The In· 
terpreter uses the debugging for 
development , and the compll· 
er's speed delivers the final 
product. Tho assembler should 
be used for those that don' t 
have a comp iler and need great
er ex.ecut lon speed. 

The choice of development 
tools is up to each programmer, 
but my own preference has been 
to model (or simu late) programs 
In BASIC until f am sure they 
work r ight, and then to convert 
to FORTRAN If I want speed . I 
use the assembler for those oc
cas ions when I want either 
super speed , or when FORTRAN 
Isn ' t usable. • 

SPECIAL INTRODUCTORY OFFER TEACH YOUR 
CHILDREN 

FULL SCREEN TEXT EDITORS 
FOR THE TRS-80 • 

MORTGAGE LOAN SERVICING 
& RENTAL 

INCOME MANAGEMENT 
FOR TRS ·BO" 

Annual Mortgage Loan Statements 
Delinquent Reports & Overdue Notices 

Escrow Analys is 
Rental Income Management 

All Reporls on 8 1h x 11 Paper 

Price $850.00 

• • • A MUST FOR • • • 
Loan Servicing Agen cies 

Properly Managemen1 Companies 
Apartment Owners and Managers 

SYSTEM CONSULTATION 
ON OTHER TRS-80* APPLICATIONS 

FISHER ASSOCIATES (214) 331-6521 
4650 S. Hamplon, Suite 109 

,,,. J20 Dallas, Texas 75232 

'TRS-80 is a l 'ademark ol Tandy Corp. 

learning to count moni.•)' by Malcolm Nyicern 

A three-program learn ings ~ 1em 1ha1 1cachcs 

the imporl anl. kill of rnunting m o 11ey . 

I. Count ing oins- lns1rucrion and dr ill in 
count ing pen11 ie>. nickel$, dime;; and 

quarrcr . 
2. Shopping T rip - Buy goods in various 

~ 1 or~; cuun1 o u1 1he pnymcnh and earn 

" purple st amp " for a right answer . Three 
speed levels. 

) . C hec k- O u! Run yo u r o wn c heck o ut 

couoter. Learn and pracl Ice how 10 rn akc 
change. 

Learning 10 count money by M alco lm Nygren 

fea tures superior graphic· and is avai lable for 
TRS-80 Model I- Level 11 - l 6K on casscllc 
only. Shipped pos1paid by ll r ~r -d a ss mai l 

&rh pru .. t,(,rum $6 .'JS - tJll 01rt>e $1 9.95 

A I.SO A\' Al LAB LE 
Al.PliA lpll alx:I rccognu ion Im 

(lr~lhX1let\ 

SIGMA -1\dd idon p o blcrn> fo· 
Gr~d cs 1-J 

SIGMA- E:X- A ddi rion problem< fo r 
-r h~ youni•r or lo,., cr 
lc3r ner 

SPL l.- Spd lin& praellcc ror 
Grndr 2-4 

A"ailabk onca:'\ell conl'Y • . 951:ach. "' () for J I 
All for for $20.00. .,.. 104 

Mertel 5)'1oremt Inc . 
81 Sc.oat r Llntt 

Hlc .. vllle. N.'I . 11801 

Now I here mo prO<lucts 1ha1 all-Ow you 10 prog1"m 
hke lhe prolessionalsdo 11 u enjoy lhe sophls1tca 
Hori o l w riting you r o wn pro gf8rns 11"1.:-n you a.rn j n_ for 
a real t real when you use our ed11o<s Fealures in. 

elude lull screen dlSplay, complete conlrol over 
scrolling and cur or movemen1 , characl 1 cha nge, 
1nser1. clele1e: copy , move, 1nsNI. delele lines 01 
bloclc. al lines: renumber. global line! nd change 

SASIC edilor runs lrom tape or d•sk Once loatled. " 
s ngle command Invokes OUf ex lended ed1l mode, 
wllh oowers and abllllres lar oeyond rhose ol con· 
vent1ona1 editing• Advanced loalures OlCluCle use• 
del mable macro ke1·s and l he powerlul program 
res1ru c1 u11ng tool SELECTIVE AENUM BER 

EDT ASM A<lllo r are ompallOle w11n EDT ASM 
source 19pe Illes Orsi< •ers1on rrcludes palch lo run 
Radio Shack' EOTASM lrom dl9k' All ptOClUC IS are 
sh•ppe<I on I ape lor Level 2 machines and include a 
comprehensive ownel's manual 

The T xi Edi ror lor BASIC 
Ordet #1010-20 24 .95 
The Tex l Ed rlors tor EDTASM Source Flies 
Tape Version 
Order #101().3() ... 24 .95 
Disk Vers.on (ReQ. 32 and up) 
Or de•# 1010·3 I ..... .. 34 .95 
New XBUG sell-relocallng debugging tool 
Order •1 02().10... 19.95 
Send check Of money order (no CO Os) lo: ,. ---···--._Vlllt"'UI .. . 

A--11 .............. -11 .... .. 
................ GlllWll.> -llllU• 

P0&1 Ofllce 801 214, Dept 28! 
Rye, New Yori< 10560 

N Y Sr e re 1es1den1 s please add appllcal>lua /es 111 x 
Please a llow 4·6 weeks for delive1v Dea/et .nqulfleS 
mwted_ 
Edl/o ,/Asseml>ler 101 !he Model Ill available soon, 
wm e Im dets 1Js. 
· Radio Shae~ an<! TRS·80 are1eg1slere<11rademarl<s 

OI The Tandy Cotp 
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EDUCATION 

Let your computer do the teaching. 

Vocabulary Builder 
Roger Zimmerman 
9614 NE Haw/ Dell Ave. 
Vancouver, WA 98665 

The following program Is de
signed primarily to help you 

build your knowledge of a for
eign vocabulary, but It has olher 
uses, too. It can teach you the 
vocabulary ol a specific disci· 
pllne, like biology or physics. It 
can even Increase your English 

vocabulary. 

Bulldlng Vocabulary 

The Orsi time you use this vo
cabulary program you will need 
to answer the keyboard-tape 

quest ion with k , for keyboa rd. Jt 
will then ask you lo enter a word 

and Its dellnltlon (use • • • !or 
word 10 stop). You may enter 
foreign words and English defi· 

nltlons or English words and for

eign definitions, or mix them. 
The word will be the unknown 
and the definition will be the 

clue. 
Allow the computer to quiz 

you until you are competent 
with your vocabulary l ist. It is 
helpful to pronounce the words 
as you type them, to associate 

the pronunciation with the 

meaning . 
Look at the chart to see if 

there are any words that are 
stumbling blocks. You may wish 
to make a special tape of these 
dlfflcult words (the computer 
will ask you whether you do). 
You may want to make a tape ol 
the entire list (answer N to the 
difficult w~rds question, and Y 
to the complete words ques
tion). 

Each time you return to the 
program, add two or three words 
to the list. 

Aller each session, If you add 

any new words, the comput· 
er will ask If you wish to save the 
list again . I have had no problem 
taping the new list right over the 
old list by starting the tape in 
about the same place (my slen· 
derd procedure Is to start all 
computer tapes at counter 005). 

When the list gets long, start 

a new one or weed out all of the 
easy words on the old list. I 
prefer to save my old lists for 

periodic review. 

By the way, you have 10000 

available string space bytes and 
a 100-ltem list limlt . 

Note the use ol CHR$(27) in 
llnes 2015 and 2035. This ASCH 

code scrolls the cursor up one 
llne. By using th is just before the 
INPUTed data Is printed on the 

screen, the new data will print 

where the prompt was. Then 
CHR${30) must be used to clean 
o!! the rest of the prompt. The 
use of CHR$(8) here Is to remove 
the space between the entry 
number and the period from 

PRINT I:;"."_ 
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Now look at line 1040. Note 
that the definition Is printed on 
the screen first at TAB(23) plus 
one space " " . The cursor is then 
returned to the beginning of the 
tine and the word Is printed . 
Sometimes the word Is just long 

enough lo push the left margin 
of the definition into the ne~t 
field on the screen, but not long 
enough lo cover It If It were to be 
left In the second field (assum-

ing you use PRINT W$(1),D$(1)). 
By doing ii as in line 1040, the 
left marg in of the definition Is al 
ways even, except when the 
word is really long. Then, the 
definition will begin just one 
space past the word . 

You may also wonder about 
line 131 . Th is allows the INKEY$ 
Input to print In the right place. 

To have the computer turn on 

contlnves ro p. 228 

Program Listing 

l CLEAR101100:DIMWS(l00) ,0S (1 110) ,W(l00) ,T(l00) 
10 CLS: I =l 
20 PRINT"f'OREIGN LANGUAGE VOCfl BU LARY PRACTI CE• 
30 fORX~llT01000:NEXT 
40 CLS 
58 PRINT "DO YOU WISH TO LOAD VOCABt;L iUlY BY TAP E OR BY K 

EYBOMO " ; 
60 AS =INKEY$:I f' AS • ""GOT060 
70 1FAS< >"T" ANOAS <>"K'GOT040 
80 If'AS="T"GOSUB1000 
90 lf'AS• "K"GOSUB2000 
99 II=! 
100 CLS:PRINT"I WILL NOW GJVf. YOU SOME DEf'lN!TlONS AN D 

ASK YOU TO GIVE 1i£ TH E CORRESPONDING VOCABU LARY WO 
RO. THE WORD MUST BE EXACT SPELLING AND MU ST BE E 
XACT LEXI CAL FORM." 

105 PRI NT :I NP UT "PR.ESS ENTER TO CONTJNUE "; A 
106 CLS 
110 RA NOOM:I = RND ( II) 
120 PRIN'l'@ l!, CHRS()ll) :PRINT@l! ,DSII) 
125 PRINTCHRS(lll ); : PRINT"WHAT IS TflE WORD7 " :: PR INTC8R S( 

30) 
130 PRI NT @8 96,"TO END TYPE 'E' " 
131 PRI NT@l28 ,"":TS="" :P=0 
132 SS= I NKEYS:PaP+l:lFP• 250PRINTP5 1 2,CHR$ (30 ) : PR! NT @76 8 

,CHR$(30) :GOT0132ELSE!f'SS=""GOT0132 
133 lPASC(SS ) <32ANDASC (SS) 0 8GOT0136 ELS EU S="": I f'ASC (SS) 

• BGOT013 8ELSEGOT0134 
134 TS=T S+SS 
13 5 PRl NT(l256 ,CHRS {3 0 ): PRJN1' @256 , TS: GOT0132 
136 PR I @256,CHR$( 30): IFTS="E" GOT01 90 
137 US= "":IFASC( SS) ~ecoTOI3 BELSEGOT01 40 
138 PRINTCH RS (8 ): trL EN( TS) =lTS•"" :GOT0135 ELS EPRINT @256 , 

CHRS (30) : T'l'•LEN (TS) : f'ORX =l TOTT-I : US=U S+ M lDS (TS , X, l 
):NEXT:Ts ~us:GOT01 35 

140 If'T$=WS( I)GOSUB3 000 
150 If'TS <> WS(I)GOSUB4000 
160 GOTOll0 
199 GOSUB70e0 
200 CLS:TFAS= "K"OR/IS="Y "ORC• l PRINT "WOU LD YOU LI KE TO SA 

VE THE COMPLETE LIST OF WOR DS YOU WE RE DRILLED ON 
PLUS WUR ADDITIONS ON 1'APE"; 

219 BS=INKEYS : l f'B $=""GOT0210 
220 IFBS <> "Y "ANDBS<> "N"GOT0200 



210 IfBS •" Y"GOSUBiC 0B 
999 CLS : PR I N't'"SYE POR NOW FROM THE VOCl\ BULl\RY TESTER":F 

ORX•BTOl 0fB :NEXT:CLS:CL EARS0 :END 
l00B CLS: TNPUT"LOAD TAP E (PLAY) /\NO PRESS ENTER"1 A 
1005 CLS:PR INT"LOADI NG VOC-'BOLARY ... PLEASE S"l'MID BY" 
1020 l NPUTl-l, WS( I) , DS(I) 
1028 J f'W $(Il <>'• •••GOT0104 0 
leJe IFW$(l l•" 00 • •pRI NT"WOU LD YOU LlK& TO .''110 TO THlS L 

lST?" 
1931 ASEI NKEY $:1 PAS•""GOT019Jl 
l0l~ I FAS•"N" I •I -J: RETU RN 
1033 J FAS• "Y"C•l :GCYl'OSS 
1034 1FAS <>"Y"/\NDAS<> "N"GOT01031 
Hl49 PRINTTAB( 23 l. ·os ( 11 CHRS ( 29) ICl:IRS (8) ". •ws (l): I • l+ 

l 
1850 Gorol020 
2eee ct..s 
2010 J NPUT"EN TER WORD (''' ' ' TO El'IU )"1WS(l) 
2e1s PRllITCIJRS ( 271 Cllll$ (30) ICHJ1$(8) • • ·ws ( l ) 
2e2e 1 FWS( l)= ' • •• ·1=I-l:R~TURN 
2030 ! NPUT " ENT~R DEFlNITION"1D$(l) 
2933 !FPEEK( l5384 )•3 2PRINT 
2035 PR INTCHRS ( 27 l CBRS ( 27) CHR$ ( 27) ICllJIS ( 8)'. "W$ (!)TAB ( 

23 ) ' 0 DS(I)CHRS(381 
28~8 l• Hl 
2858 PRJ llT:GOT02819 
3090 R•R•l 
3002 PRINTf 768,CBkS(38) 
3085 T-Tt l 
3097 T( IJ • T(J)+l 
3010 RESTORE:O- RNO(l8) 
3029 FORX •lTO():READQ$:NEXT 
3838 PRINT@5 12 1 Q$1:PRINTCAR$(39)::PRINT@640, "TBAT ' S";R1 

"CORRP.CT OUT OP " :T1 "0R"; (R 'l08 )/T; "\"1:PRINTCHR$(3 
9) 

JUO IPTS<>W$ 0) PRIH'l'@768, OS (I) 1 " c "1 WS (I);: PRfNTCHRS ( 
30) 

3059 RETURN 
4909 W•W+ l 
4905 W(l) • W( l ) +l 
4018 T•T< l 
4015 T ( !) .. T( l)+l 
4020 RESTORE:O•l0+~'1D (l8) 
4030 GOT03820 
seee DATA"RlGUT","CORREC'?","VERY GOOD","YOU GOT !T ", "GO 

oo•, 0 ABSOLUTEL Y RIGP.T","TH~T'S 1'1'! 0 , "ft~ADDYA KNOW 
THAT'S R!GBT", "NICE WORK - THAT'S IT',"GOOO GOIN' 
CHARLI E, Y<Al 'R£ RIGHT","WRONG',"INCORJIECT ",'OOPS", 
"SORRY","STUDY THAT ONE SOME MORE "," YOU GOOFED" 

51110 DATA "NOP","l!I TE YOUR TONGUEl","YOU SHOULD kOOW ~ET 
TER" '"DO YOU WANT TO K !CK YOOR SE!.r NOW?" 

5999 END 
6808 CLS: ItlPUT"lNSERT Tl\PE (RECORD) AND PRESS DITER" i O 
61!81 CLS: PRI NT"WR l 'l lllG OllTO T APE NOW" 
6010 FORI~lTOlI:PR JN'l'l -l,W~(IJ,0$(1) 
6el2 Pll lNTICHRS (8) " . ' t<1Sl!) ,TAl! (24)D$ [I)' 
6U5 NEXT 
6026 PKI NTl -l ,~••• · ,•~••• 

693& RETURN 
7eee CLS:PRINT"NOW I WIL~ 

HOST WORK." 
PRINT:PRlNT" FOLLO~l SG 

ISSED AT LEAST ONCE 
F TIM.ES YOU HISSED IT . 

SROW YOU WllICH WORDS NEED THE 

IS A LIST OP EACll WORD YOO 11 
FOLLOWED BY THE NOl1BER 0 

ANO OUT OP HOW MANY TRIES 

7028 PR! N1': UP UT"PRES S ENTER TO CONTINUE " ; A. 

7e 39 G05Ull9 01JB 
7040 PRI NT :PORl ~lTOI I 
7950 IFW( I) >BPRI NTWSII) ,W(l ) ,T(I), (( T(l ) -W(J)l 0109) /T (I 

} ; ., II 

7U I ~ H•~EER(l6J0 5 l :IPD<) 32l\.NDB+ l <> 32PRINT" PRE$S ENTER T 
0 CONTI llUE" 1 : INPUT!.: GOSUB9 9 00 

7089 NEXT 
7982 INPUT"* END or LIST • PRESS E~'TER TO CONTlNU 

E"1X 
7992 PRlNT : P RI NT " NOW IP YOU WUOLD LIR E TO SAVE ANY OR A. 

LL OF THESE ' DlPPlCULT' WOR DS ON TAPE POR LATER 
'SPECIAL' REVIEW, YUU WlkL THfl'I BE CIVENA CHOICB 0 
F THE LEVEL OP OlFFICULT'i OF TllOSE WORDS YOU WISH 
TO SAVE. • 

7893 PR l NT1 PRINT"WOULD YOU LtK E TO SAV E J..NV? (PRESS 'R' 
TO REVIEt<I L IST)" 

7094 S$=INKEVS:IFS$• "" G0'1'07894 
7095 U'SS• 'R"COT07R lB 
7996 IPSS• "N"GOT020B 
7097 IPSS <> "V "ANDS S<> "N'ANDSS<>"R "COT07094 
7998 IPS S· "~"GOSOB19000 
eeee RETURN 
9088 Cl.S :PRINT"WORD", 'Tll1ES 111SSED",'Tl11ES TRIED"," \ TI 

HES RI GHT" : RE:TURN 
18880 PRINT:PRlNT" YOU WOULD Ll~E 'l'O SAVE ANY WORDS YOU 

OllLY GOT RIGHT --- ' Of' TF!ETlllE OR LESS. Fl LL Ill T 
flE BLANK . " t: !NPUTQ 

1ee 1e PRI T:I NPUT"PREPARE TAPE (RECORD) /\NO PR ESS ENT ER 
"t X 

190 15 CLS:PRI NT"~RITl NG TAP~ NOW " 
19928 PORI • lTOil: JPT !I) >eIP( (T(Il - W(l))*lee)/T(I) (aQPRI 

NTW $( 1) ,0$(1) : PRI NTl- l ,W$ (1) ,D $ (l) 
10225 llEXT 
l0S27 PRINTt- 1, •••••, "• •,."' 
10830 RETUR N 

NEW FROM MICRO SYSTEMS! 

Mother Packer 
A string packing graphics generator for the 
TAS-80 Model 1. Offers you graphics llke i,iou 
never thought you'd hove. Drow mops, 
reports, anvthlng, with lightning speed. 
Ae-drow the screen so fast that you can 
present the illusio11 of continuous motion. 
Operates in Level 11 BASIC only. Cost is only 
$9.95 on cassette. 

Blank 5 1 /4" Diskettes 
High quality mini-disks. Blank and ready for 
your own labels. Including jackets, onlv 
$20.00 for 10 with any software order. 

/l)/fi'/?B I !J.YSTl?llJ.£ 
SOFTl1/t!Jl:'li'·1n~ ~- v:IM '-,~~ 

·~ '111c. Spec1alizing in the Tandy Line 

(305) 983-3390 
5846 Funston Street 

Hollywood, FL 33023 

THe BO·INDex 

Unlock the filing cabinet 
on your shelf. Find 
articles, ads, reviews and 
programs· in seconds ! 

Superlast computerized 
index to: 

80-Microcomputing 
KILOBAUD & 80·US 

For the TRS-80 
Mod I 

Index & Programs & Manual US$29 CASH, VIS/\ . OR MASTERCARD 

Manllal avai lable separalely US SS ..,. 

ReQu1res 48K TRS 80 • Mod I w olh 2 Droves II. TRSOOS 
• 1~8C••~r,.-ir-m OI~~ .a-. HeXAGON P.O. Box 397 stn. A 
~~ sy~-reMS Vancouver, e.c canada V6C 2N2 
•• WI I ' Telept\one (604) 682· 7646 

.... 125 
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and off messages while wail"ing 
for an INKEY$ Input. look at llne 
132. Usually the INKEY$ func
tion works ln a sort of scanning 
loop (i.e., 10 A$= lNKEY$:1FA$ 
= '"'GOTOIO). This way, lt no in· 
put Is encountered it starts 
searching aga in. Suppose In-be
tween each scan we have the 
computer add one 10 a variable. 
Before ii goes back for lhe next 
scan, it can increase the vari
able, and af ter the variable 
reaches a cer1a in point, ii can do 
whatever we wanl (in lh is case, 
turn off 1wo ol the lines on the 

screen). Be careful not to cram 
too much in or the computer 
migh! miss the input whi le doing 
the other job. 

KEYS function to accept any 
length word? Look at line 133. 
Anything that Is not a printable 
character , but Is less than 
ASC$(32), wil l trigger a break 
from lhe search-for-anolher-let 
\er rout"ine. The ENTER key lunc
tlons as it normally does with an 
INPUT statemen1 . Otherwise the 
computer would look back and 
keep search ing for another let
ter to add to the current str ing. 
Why didn't I just use an INPUT 
statement? Because I couldn' t 
have turned off those lines while 
searching for an input. 

In the present !nput string and 
subtracts the tast one. This 
doesn't work if there Is just one 
character. The word would then 
become a"" (null str ing) and you 
are ready to start the answer 
again. 

Now the toughles. On that list 
of difficult words, how do I keep 
from scrolling right of f the 
screen when It Is full? It sounds 
like a job for Super Machine 
Routine. Nol so. If Radio Shack 
could do It In BASIC In their Bud
get Management program, J can 
do it in my Vocabulary Builder 
program. Radio Shack counts 
the number of lines II prints, 
then goes to press-enter-to
continue. 

that the screen positions are 
treated as part of memory, and 
that PEEK could look and see 
what ASCII code was in any po
sit ion of memory. If I PEEK at a 
spot where the bottom of the 

readout always changes the 
screen, and test It to see If it Is 
still blank, l know whether the 
screen is full. Look at llne 7070. 

Posit ion 16305 is the spot on 
the screen where the first letter 
of the fourth column (f ield) of 
the last line I wanted is located. 
If PEEK(16305) ever becomes 
anything besides a blank space 
(CHR$(32)), then I know the 
screen is fu ll and I go to press
enter-to-cont lnue. 

How about getting the IN· 

One exception Is that ii the 
compuler sees a CHR$(8), i t 
goes to a special routine (line 
138), the backspace arrow. This 
I ine counts the number of letters I did It this way. I remembered 

A cassette is available of th is 
program from the author.• 

THE GREEN jatf'Eff THING -
Model SC-80 

n- c.--- "• .. _ -.IM '&1 "-· ·~ , ... r•S · IO • r~ .. 
-<. • .r.........- ~1.1 , ,__.. .. ..... __ • .......,_ in - .. -c• ·ro 11-. 

e;.11 1• .... .,, -------:...· - ..... .. ... 

FEATURES: ORDER NOW 
· 1,.,..,-1111 a..., ••• ,,1 .,, o 
• •• ~ ... .,. •• 1t1111• 
• ' "'-• •• ., • • • ., i..1 111MJr 1 
• 11.l•V •e,.! tlim•• 
• C»oret ,.,..,.,.. • ...,.f.11 i..a t '••• 

--2..fHCUR-

PN •Ol-946-1261 

"'="'-
~ 

.IUIJtO• VlblO lrlTOU 

J41J &vlumttw•I •.-. . 

...... , ••• • ca 9J1:ll 

CALENDAR-•........,.,~'"'-""' c.1" 
.uwJ trt>"'"' • n m~1Ji111ee.aU S\4.95 

GAMBLING-S.1 on 0011• '"""- s1<1 ruchme-. 
~·II• w- '"° D•P• S9.95 
TRAVEL COMPANION-~1<1 Mf>G El~. 
-~Ot MPK. l tnt 10 re:<I I ~ up tit ,9.95 

EDUCATIONAL-le: lh< Pocltel ~., 1mn 
VW' - ""'" .i " "''" ..,,;, S9.95 
INVENTORY- I a • """"""I' "' lh! """1 or "°" n.r<I $14.95 

CHECKBOOK """'°"" ywr ~ 
wr•h n...i !*<l ilJ l <•riahoo $9.95 

GOLf-l'loy yOVI lnen<I> o< •P""' il'' "" 
S.rr\Uled Goll~ t0!1$"nlly ~ '°"'It $9.95 
Wnle 01 t.<11 lai • FREE PAMPHLET ron1a1nrrMJ • tli!S<J lion OI 
1n,,~ and man 01~1 a'llaimu nal>'.! lleld P<!HJ<ains ISc1Ml1lic 
Real Es1a1e. C.vu Er>;l . Horse Roa: Pnl<l1Cl119 Games El< I 

Prlr.es lrorn $5 95 

U. lllml't-"'A PION ER IN POCK ET SOFTWARE" 

FDI' lll04'e 1Ncrft"~IO'I "° Hl OIO!ll 

CALL I ·3 13·553·4978 
WAI rE E f DREYHI ,.... 468 

PO 1!<Lo ll9 1 ~a1r111ng 1 ,.-. Hii is Ml 48016 
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Know The Reasons Why 
The FORCE-80 is your 

"Best Buy." 

FORCE-BO The com puter protector 
• Power dropout protection 
• Suppresses transient voltages 
•Suppresses AFI 
• Disc protecllon 
• Faclory warranty 
• Sat isfaction guaranteed 
• Direct from factory 

FORCE-80 
Only 5121.50 plu1 SS.DO 

shipping & handling 

- Chock. Mastercha,g&. v .. a acce-p~<I 

1 ~, ...,.\)llDal (Str. dl1counl for c11hl ~ 

- No C O O ·, plea.a Wiii! 
• ...-.:r.i:::T' ·..... P&S Electronics, Inc . 
~.:..~~+» ··" 

P.O. Bo• 23014 D11pt. EM 
NHhwtlle , TN 37202 

Allow ll-8 w • • • loo Mlivtuy ,.... 
4~ 

Md 14 CIB)' 5 01 p.e1.ona l ct10 · ~ 

ILACK IACK PLIYllS 

.c t .•• ll• t 1' •L~ \-l fd .... t ., ,t,:i, !,.1111 . 

••• t- H "t. ! hot "rctolr- c ... •u1 AA••'lt: . '-' ' 
r ... 1 , c .,, .. / .. ln t ~ ... n, 1.o11 1.. 1'-11 r ... c .. 1 .... . t 1 i .. •· 11 

~ 111 • r , 

• .. t ,.., .. r .......,.,, 
"' r ,,., .... h I r.uJ 

l t.WMrU 

•.,..A ~11 •u·•• 

........ at ... .u1t. •••• 

,..,, 1.u ,,. ,11 ""t t• i ~'"· r ... , ..... lli:..111 .1uL> :u 

.... .,. · l ili l.j:!i. ...,, 11 ( ''"''· 1.,.. " 1 11111 , I~'" •P"' .-t ~ l'f"• , 

~I.,. .... ......... '" .. • ol ~. "" • I '" " T JU ... , • '• ~,.... 111d 

·•I .. r f•U •r"' , Qt.or Tfl •rfl b•••..l ...,,. Uur •tr•l•tl•• 
cl .. r• I v-r-.1 b~ L. t ,.,.. • .,,..... t , '4.,1, • ....,,.,.....,,-.! ~• r .. 1•11•• 

~,,. ~·••l·~I .. \ .. ;1 lu L11r• . (-•~l:.u1 •1 •• ... . uld11• 

rt,..,.~ .. l1t•C ILIU ~ul,.t• ~ 1~. 1•L .bllll1. ~ l•'- • INputl . 
\,._UICO'I .I. ... ,,.J,1, • • 1 ~ t l l'l:.C .. ~ r1: • 1(.l'' ...... l .... MtVl. 

l•u• 1,... .• ,1 ~~•·•r : . .,,1, 1k ..w "p:·• 11 1111 ...: t..l •w1. •,u1t,. ' ""' 

•If -•'• 41'1•!,.. ..... 1.,.1• • fu '"• i 1ar1n~ ttuo u ,u..alll)' , 

P' • 1.I ~1!11111 • 1V lfi.a..1 ~(rat lut1..1r .. ;.>r ~.pr 1.t ..... ...m. 
tt b.."11 • .:-.... ~ r-.u Loo .. 11 1 'l ~ .c.... 'i ~., •. _,, f o 1- l.a .11•~ 

'" "" .... 111 f"ll:t ....... i)t'li\.f; .. - ...... ......i.i,, . ... ' dl"' Q.f i.....- tt. 

I I •u. r. • n1 .. , .... •r•l 1 Ii.. . 
t Lh.J !'I'. Uh l rl •i1i. • t"11. J.~ 

&1 .. u...JJ w ~ -!1 · ·>'· • 

INCOME TAX 
PROGRAM Bk 

NEVER WONDER 
ABOUT TAXES AGAIN! 

You inpul inw me & d educ1i ons, l he 
program does 1he res! . follow~ Fm . t040. 
o rn pul es l.ixable income . seli employ

rnen l tax . capil .i l gains1losse' laxes due 
or rPfu nd. All 4 lax !ables wri l! en inrn 

program . Super p ro- $199S 
gram fo r lax r lu rn 
and spol ch ec k o n 

wh erP you s1and dur- CASSETTE BK 
mg lhe yt•Jr. 

Add SI.SO for shipping. Add $4 .00 tor disk . 

RAP$ 6221 Richmond Suite 220 
Hou,1on . TX 77057 

SO FJWAR E ,....152 (713) 783-3433 

Tasso• 
CANADIAN INCOME 

TAXI980 
CANTAXI Dhk 

A C'~l e Tr torm•nclud .ny K:h«tulilr:ll , tci ~Oani:3Pt tnr; I 

"">- F 011mu tal e<J pt1u11ouu. tor aM l!.ll'm• ~ .. )21".. #'I(! I 

CAN TAX:a Tap• 
A (.0011)111'9 T I lorm N o w:"*1ulea R«>r.i~ I 

llJOOO 

TAXCOUJLSE 

' 00 
NllW OLIVITTI ET•DI 

D•M'f .. ~ -.1t9i ci.u.1•1r ,,._...m .. Df1AI• como.Jet.-t, ~ nl•1 

l a,:«J Mlft •n1 TRS eo· P\llldwa.J• flfQllJFtNi Ul"i. rtlMMmuni 
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Selling so Microcomputing, the only major journal for the users of the 
TRS-so •, is a sure bet for getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We k now "80" will make you 11:1oney ... it's the only magazine for the 
TRS-80 • users and you know ho~ many of those there are. So call today 
and join the dealers who make money with "SO". 

For information on selling so Microcomputing, call &0~·924·729ft and 
speak with Ginnie Boudrieau, our Bulk Sales Manager. Or write to h er 
at 80 Microcomputing, Pine Street, Peterborough, NH 03458. 

• TRS·80 is a trademark of the Tandy Corp. 

VISA/MC Order Line Only (except Mich.) 800-253-4358 ext.JOO 

RNOISK -11 The ulttmace In aulomnllc disk lnde><lng wllh exclu1l\le features . . ... Model ·! SUl.00 
AlITOMA TICALLY creote INDEX of prog<on» o r da•• fmm all your dosk>. print disk LABELS. print 

alphabetlz"d MASTERLIST. d o fas t SEARCH. a dd DESCRIPTIONS. Al automatically detec t DATA or 
VS d isks . PURGE dl<l< < ~nd inde x of o!d hies and UPDATE from revised do.•s only. 

SOLAR· I The crltlcal calcul1tlo1U1 for paulve deolgn. . . Model -I SJ0.00 . . . . ... . Model-II 145.00 
\NPUT ~ny loo; rurl <• orien tation . slop"· roo t ov..,hang . stor"Y" rypc. building I s. OUTPUT· solar angles. 

shadrng. time. hell! ga on / loss. perce nl solar . fu el u~ . Prmt r •pon by hour. month. Y"'" In preo.:n1<111on format 

RIA-II Compln Real Estate Investment A.nlll~•I• .... . . ... . . Model -I S:Ml.00 .. . .. . Model-II S45.00 
Anal~'SiS for lnve•lor o o homeo wner using Elwood merhod INPUT . Proiect cosis. loan 1rnd '"" d a1a. 

expense . deprecia tion r"te O lITPUT: Cli p rate / v11lue . mor1 gage payments . beioie/ aftcr tax CM h Jlov.<S. return 
(IRR I. pro{ll / yain from sale over ""Y lim" "'rie~ 
DEPREClATE·I Manage a 1111 of depreciable ll em• . .. ..... . . Model-I S lS.00 .. .. . Model·ll S20.00 

Tr<1cks long 11>1 uf deprec1<1bl~ 11em• with vary!"!) purch~ dates. dl'preclotlon rate>, o r pei cen t business use 
Upda1eany time Pnn l ta• form Used by many CPAs 

STRUCT-1 Graphic d u tgn ofotaal/ ..,ood beam• and moment tra n•fer .. . . . .. . .. . . Model-I SIS.00 
I PUT. span / can rolever. uniform, poin l loads. beam m111<>rial OUTPUT wtth SCTN'n graphics be.>111 moment 

& •h<>ar dl~grorns f'rlnl )ob repon •vilh dll!gram. stresses. and required beam iz.,s . 
Mm 32K . On d isk (Mod -I one dnve order !ape I . Add 51 00 postage (Mrdr odd 4'"t toxl \i!SA ! MC 

,,. ss DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, Ml 49005 (616) 344--0605 

EveryttlillQ needed to add powerful GPJ~ controller 
capability to TRs-80, Model 1, Lever 2 or DOS 

SCIENTIFIC ENGINEERING LABORATORIES 
11 NEIL DRIVE • OLD BETHPA GF EW YORK 11804 
TELEPHONE (516) 694·3205 ,,.291 

v fleadet i'>r1m ce - seepage }42 

IEEE-488 to TRS-80* 
INTERFACE 

Mod. 488·80EI 

$225 00 
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HARDWARE 

A real hands-on report on the Shack's TV, RF modulator board. 

Perverse Video 
William P. Winter, Jr. 
O'Higgins 3168 
1429 Buenos Aires 
Argentina 

I wanted to purchase a TRS-80, 
but I had to figure the best way 

to get ii up and running at lhe 
lowest Initial cost. I had space 
problems too. I was traveling by 
air to Argentina with my suit· 
cases already bulging . 

I could purchase the CPU 

(central processing unit) for 
$400. This included the key

board, but no peripherals. I 
could use my own cassette re· 

corder and TV, already In Argen
tina. I tried to find an RF modula· 
tor, but the only one I located 
put out a UHF signal. My TV set 

had VHF only. 
Then a dealer told me that 

Radio Shack. would have a VHF 
Interface on the market shortly. I 
got one just before I left. 

RF Modulator 

It comes as a project board 

with printed circuit board, mod

ulator subassembly, antenna 
switch box, front panel label, 
and instruc tion book. . All other 
parts are stock items and can be 
purchased tram Radio Shack, or 

you can use parts from your junk 
box. The manual is 11ery com-

Tl T> 

Fig. 1. Filament Transformers 

plate. the Instructions are clear 
and the kit goes together easily. 

My brother offered me a 
burned out 12-inch G.E. por
table. A trip to a local Radio 
Shack store to test the tubes 
showed one with a burned out 

filament. I repl aced the tube, 
and a channel select knob; d id 

some additional filtering in the 
power supply , and the aid TV 

worked fine. 
The interface ca n be powered 

from most sources. I opted to 
power II from the TRS-80. On 
page 7 the manual calls for the 

TRS-80 video out cable to be 
soldered to pin 1, which is the In
terface RF out connection . This 
is obviously a misprint, and has 

probably been corrected by 
now. I followed what seemed to 
be the correct connection, sol
dering the TRS-80 video out 
ca ble to the 11ideo Inpu t termi

nals of the TV Interface board . 
The hook-up and applications 

sect ion of the manual suggests 
that the RF output cable be 

wrapped Into a ten-turn coil one 
and one-half Inches In diameter. 
I found that my cable was too 

Fig. 2. Scrap TV Transformers 
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short to get ten turns around a 
toilet tissue roll form. A smaller 

diameter form works better and 
is neater. I found that six turns 
were the minimum needed to 
eliminate the hash generated by 
the high speed switching Inte

grated circuits in the CPU . This 
hash is transm itted along the 
shield of the cable going to the 
antenna Input of the TV. The coll 

forms a choke to block. this RF 
hash. 

Isolation Transformer 

Make sure that the TV Is 

transformer-opera ted: If It is not, 
use an Isolation transformer to 
protect the interface and the 
TRS-80 from dangerous line volt

ages. I had an Isolat ion transfor
mer In the junk. box , but two flla· 
ment transformers connected 
back to back would do the job. 

To use, first make sure the 

filament wind ings are capable 
of handling the power requ ired 

I P•lmary leads 
II lapped. 

Common 
Tap 
Finish 

2. Hlgll voltage winding 
CenleMap 

3. Rec1 ll ler lllamenl wind ing 
Cente•·lap 

4. Fllamenl \Y1n<l111g No. 1 
Cen1er.1ap 

5. Fiiament w•ndlng No. 2 
CenloHap 

6. F ilament w lncllnQ No. J 
Center tap 

for the TV. For a typical small TV 
requiring 110 watts such as 
mine, the following transformer 
ratings are adequate. 

6 V 20 A 
12 V <it 10 A 

17V QJ 7A 
24 V @ 5 A 

36 V ra 3.J A 

A possible source of trans
formers are old TVs. Some of the 
older sets had 20 tubes and 2 or 
3 filament windings. The newer 
sets have fewer tubes and there
fore not enough current ra ting 
for this job. Be sure to tape off 
any unused windings . 

When connect ing wind ings In 
series measure the voltage. If 
two w indings are out of phase 
when connected, the voltage 
wi ll cancel. If th is happens, ·re-
11erse the connections of one of 
the windings. 

Color codes for the w indings 
ot power transformers are 

shown in Table 1. • 

Black 

Black 
Black!yellow st•lped 

Blncll/red sir ped 
Red 

Red/yellow striped 
Yellow 

Yellow/blue sH lped 
Green 

Green/yellow str iped 
Brown 

Brown/yellow striped 
Slate 

Slate/yellow Striped 

Table 1. 
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BASIC CROSS REFERENCE 
• I 1",, I) ',\ t H HI '~ \.U \. '°\H I ! t"'.i l U I ">I ' 
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$59.99 
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HANllll L 

• \ ' l ........ H _ ~ l ' lo( l )1,J<,'I'\ 11-, 11· .. 1 . ... 1,tL 

I ) ~ 11 & I IM! !' Pl\ ~I ll >.<. 

• 1, ll \ 1'\ \ A.IMl"t\L 1 
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BASIC COMPILER 
* I K'>llll ' l\ 0\>ll I l )\\J ' A 11 1111 ' 

JOB ' I HI I\ \ \ J( llo! 

'<l""' \f ll!' HU''l'-C 

• IA\llW JI M '" llA\~( ti\ l t ' h> • M <.MI Nl ll } \ \ llll tit ~ 

~ l 11 .._H' I W H L•.'. \ .... 1ii\1111 ' 

$69.99 • ~HX) 

l )C)( l \II ' 1~110 ,_ l)Nt> h) 111:) 

DI 1JI l I lhl t lJ' l'UK( 11""'") ! 

l'O 1 (,l 

l l A"lll l '-f, 

• 1o.vwt11 t-...m· \o\HU•>'\t>JI 

$350.00 t "d tll PO~IA(. f & 

llA'IOLIN(, 

I K'llO" ~ IK,l)C". AKI Kl<.1,llKlll GOOD·LYDDON DATA SYSTEMS .... 218 

I W~I )I ""K" Ill I A'i)> I ClKI ' 5486 Rl~ERSIDE DR .. CHINO. CA. 91710 MASTER CliARGE or VISA •cc•pl80. 

r 
Please note: Our CRT SCREENS have been purchased by thousands 
ol individuals, the Department of the Navy, several government agen
cies. and dozens ol the country's top corporations and universities. 

• Give your CRT lhe luminous green characters found on lhe very expensive 
computer systems. 

• Add a protess1ona11ook to you r system and your prog rams 
• Dramahcally improved contrast for easier reading and improved graph ics 

We manufacture an op·1cally correc1. 1/8" µl~x 1 gta s • screen that mounts easi1y 
over the CRT on your video monitor This is a quali ty accessory that enables youi 
H lS so• moni1or to prod uce lhe luminous Qreen c l1aracters 1dent1cal to those 
found on expensive terminals. For business applica11ons this means enhanced 
appearance and reduced eye slrair , for the hobbyist. graphics are brighter and 
bolder The screen may be easi ly removed - no mod1frcat1on to monitor 

VISA - Mastercharge 
Screen for Model I .... S19.95 
Screen for Model II. .. $24.95 

We ship within 24 hours 30-day money back guaranlee 

Na11onal Trrcor. Inc./ 3335 Greenleaf Blvd . Kala mazoo. Ml 49008 / 516-375-75 19 

CPT2000Se.riesof 
Expansion Interfaces 

FEATUR ES ... RS2l! i'M A. Semi ln lrtflcc 
F i....td Pro ,•1:n tNW J~ '(p .rn-onn Ro;ircl • Flo pp•1 
Dl<k !'on1ro ller • 3 21< BYT . RAM E•rrnsrlln 
l'at•llel Prlnt t·1 Poo r & Sneen Prinlor Pon 
Rc>I Tim e Ch:ick • .. u<t om All Woold Co ~inol 

Complete LNW Exp:msiun Kie .. .... $ 249. A embled. _ . . .. . S 349. 
LNW P.C. Board ONLY .. . S 69. Custom C~b lnet CPT 2000 ... $ 99. 

All ..:orn p n r1rnt1 .s ~ a1l:lb l c I t.:.z ll for prit.:e 
Complete System as follows : Sini;lc Tandon 40 T'r:id; Disk Dri 1·c •RS232 Sena! l nt ~rfucc 
CLI tom c~bmc t . J~ K RAM . A~>emb led estcd / oll:irJn !cctl . R~gular. 799 

I T RODUCTORY PRICE. . . . . . . . . . ..S 750 . 
All product.s snld by COMPUTl;X are 100% guaranlffd for 90 day5. A I }'eat 1003 guarantee 
is avallablc on llll of our hardy,·a re for an additional I 0% of the Items purchase price. 

ALL OROE:RS SHIPPED WITHIN 6 DAYS OF ORDER 
VISA{Master Card accep1ed(1dd 43 Lo total) C.O.D. 's accepted(may requ in: 10% down) 
SH !PPING -UPS insured(call for rate) Persona.I checks held 2 weeks prior to shipping. 

Cotnnu"'"'" .... 4,, 
~~ 1,11;.A. 17710 Heritage Ct.. Webste r. T.~ . 77598 ( 7 131 33:?-4359 

H&~D Diii< om1~11 
For TRS-80* Model II Users 

Up and running-and available for lmrhediate delivery 

AMERICAN BUSINESS COMPUTERS IS NOW 
ABLE TO OFFER HARO DISK (WINCHESTER) 
DISK DRIVES FOR SA.LE. THESE DRIVES ARE 
AVAILABLE FOR TRS·80 MOD II, TRS.80 MOD 
I, S· 100, AND APPLE COMPUTERS. 

SEVERAL DIFFERENT DRIVES AND CON· 
TROLLERS ARE AVAILABLE FOR THE TRS· 
80 MOD II. A~L OR IV ES ARE SUPPLIED WITH 
HARO DISK CPM OPERA TING SYSTEMS. CA· 
PACITIES RANGE FROM 5-66 MEGABYTES. 
CALL OR WRITE FOR PRICES. 

American Business Computers V'396 

118 So. Mill SI. , Pryor, OK 7436t , 918-825·4844 

V" R.ader Servrce - see page 242 

EKCITINEi NEW 
uses far the TRS-BD • 

A PIO·Sd' '•Ill ____ .... , .. u ..... 

,,. NIWll.ITTU •111111111 

·--·--

all purpose 
INPUT/OUTPUT PORT 
+ teachirua newslett•r 

• thll ma•t UHf\11 .-rlplwral $4 5 
• dDn't ap11nd mar• for •

-+ a outputs 6 inputs 

.... 139 

-+ assembled & tested PC board 
-+ customizing kit included 
-+ UI Basic or U J.Bug 
-+ WE TEACH VDU HOW 

witJo the fn.e rewsleLter ~ 
Will ieaTI M-. U) .- the TRS-80 fr.-

., 

INSTANJ:.MAIL RECORDING LINE 
I"""'! ~ 1 ~ 6 tor mGl'e info. call i'.ii --u 1 lfiiiii1'i 7 t 7/73:!1-47&!1 

1 electronic innovations 
Box <103-4 LANCASTeR l:>A "1760-4 

~ I I ••11 I 'H• 1"- a ••-i. 

~-.--~ 

SAVE A BOf'IDLE 

l4 2 WEST FAIRFIELD DR 

P.O. BOX 809B PENSACO LA FL 32505 

904/438-6607 • 

ftillionwlde 1-800-874-1551 :i 
" '~·~~):!Jl"~'!il'i:NM;.,"i'J;,j ..... W Ni!~lo~'I{~ 

~ . ~ ' -~--~~q:f._.~.~!t~~~·~.--
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REVIEW 

Prefer to roll your own? 
If so, take a look at this alternative to the Shack's E.I. 

LNW Expansion Board 

System E11.pansion 
LNW Rasearch 
Costa Mesa, CA 
$89.95 

Bob Gouger W6KPS 
1095 McCoy #99 
Santa Maria, CA 93454 

Do you all too ol!en get an 
OM (out of memory} error? 

Are you tired of wail ing for a pro
gram to load or lo gel a few 
dozen data files into memory? 
On the other hand, maybe your 
Level 11, 16K system Is now very, 
very reliable and you are afraid 
of the problems associated with 
the Radio Shack expansion In· 

terface. There is another way. 

Alternative 

LNW Research offers a circuit 
board and a manual 1or$69.95. It 
clalms to have all of the features 
of the Radio Shack expansion 
chassis and then some. Also 
mentioned is software compatl · 
b lll ly . They further claim a 
" quiet bus " design that elim!
nates some of the memory prob

lems. 
After receiving additional 

data from LNW, I carefully com

pared their specs with those of 
Radio Shack. It appeared that 
LNW's board would do every
th ing that Radio Shacl<'s does, 
plus the serial Interface was not 

an accessory thal connects via 

a poor connector, as is the 
Radio Shack version. The board 
had heavy power buses and lots 
of bypass capacitors. 

I ordered the kit last spring 
and received It only 30 hours 

later . I spent some l ime compar· 
ing LNW's c ircuitry with that of 
Radio Shack. Anyone building 
the LNW board should purchase 

the expansion inter1ace hard
ware from Radio Shack. 

The manual has a good pans 
list . Actually, the parts are llsled 
In several ways. The system al· 
lows part ial construction for 
those who don' t need all the fea
tures. For Instance, i f you only 
want additional memory, and 
don 't need a floppy disk, the 
manual expllcltly tells you what 
parts 10 buy. On the other hand, 
parts are sorted alphanumeri
cally to make It easy to order 
and inventory . 

The hardest Item to find was 
the cable. Radio Shack wanted 
$25 (lovolhate . . . hate this time). 
One supplier had both ribbon 
e-0nnectors with one end term i

nated, and also 40-pin solder tall 

connectors, so out wilh the sot· 
dering iront This Is the part of 
the Job I really hated I detest 
symmetrical connectors that 

can be wired and plugged In up· 
side down. These dumb un
keyed connectors are the worst 
design teature ol all. 

Anyway, all the parts finally 
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were fou nd tram three suppliers, 
not Includ i ng Radio Shack. 
Many of the parts (such as 
bridge recllllers, SCRs) were 
called out as Radi o Shack 
"276-" type part numbers. 

Assembly 

At a local parts store I found a 
16" x 13" x 3" chassis. I wan led 

tots of space for a good power 
supply , a modem, and an Inter

lace for my ham radio. While 
having these mou nted on a sin
gle chassis makes a nealer as· 
sembly, my real oblectlve was to 
keep radio interference to a 
minimum. 

Regarding power supplies, 
the manual suggests buying an · 
other Rad io Shack module simi
lar lo the one that powers the 

~:2 0V.AC 

3 WIRE 
PLL>Gi 

{

•uc 

'"" ' 

keyboard. Check at your local 
Rad io Shack to see II they have 
a bad one lay i ng around . 
Chances are they do and w ill 
sell It to you for less than $5.00. 
You can go home, pry II apart 
and replace the fuse. A sche
ma! le Is Included \n the con
struction manual. 

I bought separate tranforrn· 
ers and mounted them Internally 
with a power line filter that hope
fully keeps voltage spikes out of 
the logic. Shown In Fig. 1, the 
power supply wll l run lour ex· 
pansion lnter1aces. 

First I mounted the board , the 
power transformers, and cut the 
slots for the ribbon connectors. 
Next I assembled the board per 
the gu idelines of the manual. l 
used sockets for all chips. The 

I ~AO I O SHAC.K 

11r ··514 
~------- 3 TO LN W 

t!IOARD JI 

I N 4 004 

Fig. 1. This circuit will take the place of the Radio Shack power sup
ply. The power line filter genera re transients of sufficient magnitude 
to activate the crowbar circuits If the GE-750 Is not Installed. Even 
Jerger transformers may be purchaserJ If you anticipate us ing floppy 
disks and a common supply. 



pins on Iha sockets were ta
pered so that they barely e)C
tended throug·n the board_ This 
made Inspection of soldering 
hard, bul I managed by going 
slower th1m I normally would. 
There was nothing else tricky or 
unusual about assembling the 

board. 

Power Up 

While lhe manual directs you 
to plug In the chips prior to pr& 

limlnary power checks, cena ln 
jumpers are not Installed. Wllh 

these removed , no power is ap
plled to lhe ch ips. Fol low the di· 

rections exactly. Th is sec!ion 
performs voltage checks to find 

errors or bad parts that could 
cause damage_ 

When power was first applied 
to my unit , both fuses blew. This 
was caused by the crowbar cir· 
cui t, wh ich Is designed to shon 
the power supply to ground i f 
the regulator fa l ls. Testlng de

termined that turn-on transients 
generated by the line filler were 

to blame. 
The problem was corrected by 

Installation of a metal ox ide 

varistor (MOV), General Electric 
Part No. GE· 750. This com po· 
nent draws almost no current at 
120 V ac but al higher voltages 

the res istance dec1eases dra
matically so that spikes are 
shorted out. The MOV totally 
corrects the problem . The short 

probably would not have hap
pened if I had used the Radio 
Shack power supply, but a MOV 
is good 10 use across the ec l ine 

ot any sensitive equ ipment. 
After this was fixed, all power 

supply vollages checked_ I in· 

stalled the jumpers, powered up 
the chassis, and rechecked the 
power supply voltages. I then re
moved power and connected to 
my keyboard . 

You should hold the BREAK 
key when powering up a system 
that has an expansion chassis 

with no disk drives. If you don't, 
you will have a screen ful l of gar
bage. To recover, hold BREAK 
and hit RESET. I did this and the 
system came up with he MEM· 
ORY SIZE? prompt the way It 

normally does. I hit ENTER and 
alter what seemed seconds 1 he 
system jumped to BASIC In a 
normal manner. I learned later 
that this time delay Is norma l, 

since the TRS-80 has ROM resi· 
dent rout ines that aulomatlcally 
check and size the memory_ 
With the additional 32K, It takes 
longer . 

I then entered PRINT MEM 
and the computer returned 

48340, the correct value for a 
48K machine. The next thing I 
tried was to PEEK and POKE in· 
to the new memory locations. 
Attempts to POKE or PEEK 
above 32767 (top of memory tor 
a 15K machine) returned an OV 
error (over11ow error). 

Chasing the W!ld Goose 

While I thought ii Interest ing 
that the system recogn ized lhe 

new memory. the tact t~at I 
couldn't PEEK or POKE Into it 
convinced me that there was a 
hardware problem. Out came 
the old oscil loscope. I pulled out 

all lhe chips except those to 
support the new memory. One 

came out , socket and all. I had 
completely missed soldering It 
to the board. Whi le this would 
not have caused my problem, I 

pulled the board and carefully 
inspected tor missing parts and 
lntegrlty of soldering. Finding 
no further probtems, I then pow· 
ered up and continued troubl& 
shooting. After hours of e><ten

slve tesl Ing, 11 rled loading some 
machine language programs In
to the new memory. 

Radio Shack's RENUM con
tains modules for 16, 32 and 48K 
machines. When I trled the 32 
and 48K versions, they loaded 
and worked . I then loaded 
T-BUG and found I could wri te 

and read to high memory ad
dresses w ith no problem. RSM 
has a memory lest option, and 
this ran faultless ly. I began lo 
suspect cockpit errors. After 
more troubleshooting, I got out 
my TRS-BO owner's manual, and 
found that to POKE and PEEK 

above 32767, you have to sub
tract 32767 from the desired 

memory address. Thus to POKE 
X into 32768, you POKE{32767 -

32768),X or POKE - 1,X. ) tried It , 
and ot course 11 worked. 

System Expansion Port 

There are two 40-pin edge 
connectors on the LNW board_ 

Either one can be connected to 
the TRS-80. The other is avail· 
able for devices that work direct-

TRS so~ · 

A MAJOR 
BREAKTHRV FOR 

Electronic Engineers 
Electronic Hobbiest 
Electronic Students 

Ham Operators 
A General DC-AC [steady state) Analysis 

of Any Circuit 
Will Analyze and Compute: 

• Node. Branch. Element. Voltages 
• Node. Branch, Element. Currents 
• Branch Power Dissipation 
• Magni tu de and phase vaJues and complete 

frequency response with graphic: display 
• Modify any t:lernent in circuit for desired 

results 
A complete operatjonal 

manual supplied 
comparable to 1.8.M.'s 

E .C.A.P. - Program 
"A.C. Analysis Program 

$149.95 

To Order \\' nle. 

G 8: L Software Enterp. 
2304 N. ht. Street 
Upland, CA 91786 

60 DAY MONEY 
BACK GUARANTEE 
If NOT SATISFLEO. -•o.c. Analysis Program 

$89.95 
0 0rderbefore Feb. 28. l 98 l 

to get both for $149.95 
Do Nol Send Cash in lhe Mail 

TRS80 - isa Lrn d cmark o f th e" ian i:iy Corp .. &.C.A.P. fs a tr.:1dir: m a rk o l ln1""""'ion uJ. 
Bus i n~P Ma ch.inc-s. l nc. v 39 

Internal 
Expansion 

Board 
Includes: 

SERIAL PRINTER PORT 
HIOH·SPEED TAPE SYSTEM 

32KMEMORY 
KEYBOARD DEBOUNCE 

HIGH ORA.DE PCB 
DOCUMENTATION 

prlce$59.95 
Add S-4 . for credll caro ord«rs ,,. 371 

Add $5. tor C.0 .0 . order!i. 

DAL TEX SYSTEMS 
5308 PRINCE 

LAKE DALLAS, TEXAS 75065 
817-497-2910 

"Hk about our aoumbled prtces 
e~d DISK CONTROL BOARD" 
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ly ofl Iha expansion port, such 
as a page printer. The bus terml· 
nation resistors are installed 
near one of these connectors. 
The manual suggests that these 
resistors may not be necessary 
II you are using a device on the 
expansion connector that has 
its own termination networks. I 
Installed the termination reals· 
tors and have experienced no 
problems. 

right on freQuency and made the 
clock accurate. The eKact value 
varies w\lh the tolerance of the 
cryslal. If the frequency Is high, 
the value of C15 should be in· 
creased, If low, vice-versa. Ac· 
tually this whole effort Is unnec· 
essary since the clock loses 
time anyway during disk read 

you are interested In editing 
data Illes. The LNW board has 
the decoder and relay driver. All 
that is required In addition is an 
external relay which I mounted 
In my chassis. The system de
faults to cassette recorder two 
when powered up; that Is, If you 
power up and command CLOAD 

" A" , etc. the system wlll 
energize lhe last recorder 
selected from previous cassette 

operations. 

Serlal Port 

The serlal port uses a com
mon ch ip called a UART (univer
sal asynchronous receiver/ 
transmitter). This chip is almost 
a magic device. You Inject paral· 
lei data, and out comes serial 
data, or Input parallel data and 
out comes serial data. The chip 
can do both jobs simultaneous
ly even with unrelated data of 
different baud rates. 01 course, 
ii takes a clock or two and a few 
jumpers, but I call It magic be· 
cause of a design Job I d Id years 
ago using 15 chips or so to do 
the job that one chip does now. 

Real Time Clock '' . . I call it magic because of a 
design job I did years ago 

using 15 chips or so to do the 
job that one chip does now. 

The real·tlme clock Is only of 
llmlted use without a disk oper· 
al Ing system. Various programs 
such as the one on page 21 of 
Radio Shack's Expansion Inter· 
face Hardware Manual can be 
used to lest the clock. The pro
gram seemed to wor1< well but 
the clock gained about three 
minutes in ten hours. Using my 
frequency counter, I checked 
the frequency of the Internal 4 
MHz xtal. osclllalor and found it 
running high. 

and write operations. The clock 
has proven useful In disk opera
tion for t!mlng program events 
In BASIC programs. 

or CSAVE the system will ac
tivate cassette two. However, If 
syslem tapes are loaded, the 
relay wlll energize and load It 
from recorder one. When you 
have this feature enabled, you 
should specify CLOAD #-1 or 

Actually I Ilka this serial port 
so well that I wish the LNW 
board had two of !hem. It would 
be nice since It Is possible that 
one might want one port for a 
l ine printer and one for a 
modem. LNW Includes thls lea-By lrlal and error, I found that 

Increasing the value of C15 from 
27 to 39 pF put the oscillator 

Dual Cassetta Operation 

Cassella operation Is slow, 
but dual cassettes open up a 
new world lor data handling If 

CLOAD #-1, " A" etc. However, if -lure that Radio Shack charges 
you just say CLOAD or CSAVE over $100 lor. You have lo pur· 

s BUSINESS/ ACCOllNTINf; s 
SoFTWARE 

INCORPORATION SALE 
SAVE $100 

Ftcidblc client write-up/general ledger 
))'stem designed by a CPA and developed 
by a computer specialist for CPAs, accoun
tants and general businessmen provides 
large-scale computer features at micro
computer software costs; 

•designed for use by presenl employees 
'allows for up to 500 accounts 
'department fimmcla/ .~tatc<rnent.f includ

i11g budget.s 
·retains standard ;oumal entries 
·automatic balaridng of transactions 
"fast entry & posting of trallSOctWn..t 
·easy to follow audit trail 
•corwentional accounting symbols used 

9-program package on diskette with user 
manual ~only $395 

ofjt-r 1:cpJres. 2128/S I 

TASK 
Computer Applications Inc . ....- 147 

4 B l O L..,RC H Y1 t!W O A1vt., OA 't'TON , O•·uO 45424 z (513) 233-5515 • 

ConiJxm!l ------------

lkµn.':!il~'u1fo•• ----------
Addrett - ------------
Cil~ ________ Sun.:___'Zip _ _ 

P/wflll Com,,..i.-r M odel (cin:lr) I 2 3 
Cn•lll Con/ Numb,.,. &p __ 
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DISK BASED WOBD 
PBOCISSOB 7.80 
A complete word processing sysrem lor your TRS-80. 
Provides lull 00.ling capab1b!y Including paragrap/l 
move. line deletion . insertion and correc110n. 
Stare le>Cl on disk, prlnl business/personal letl ers. 
repCJrts with 11umbered pages and lille pages 
Te>C1 1s srored on disk as blocks are created so texls 
ere riot Umiled by lhe available memory. 
Requires 16K and one or more disk drivns. 
Comes complete on cassene w11h sollware to 
produce upper/ lower case at prmlhead. and 
keyboard reverse 
Full oghl/lell !uslihcal100 and much more. 
Send cl1equa. money order or order by phone. 24 
hours. 7 c1ays a we k Masrercharge and VISa 
cards welcome. 
Please Include S 1.00 exlra IOI flrsl class post 

A complere ma1lmg hsl option lor the owners of lhe 
Pensa-Wnle Word Processor 
Capac11y lor 300 names pe< dosk. 
Sons by pos1al eode, prints business leMers 
(created by Pensa- Write) against malhng list or 
ponioo lhereol depend•ng on 5elec1able cr'~ena 
Prints labels m user dehnable format : Any numt>er 
ol columns (up lo 5) across the page. any lab 
pos11oos. and any number Cl! spaces between rows. 
Interlaces d11 eclly ""')1 Pensa-Wnte Soflware lo 
lorm Ille complete word processmg/malling syslem. 
Requires 32K ano one disk dnve. 
Please no1e Pensa-Mall is nor a · s1and alooe" 
program and •S designed to be used wilh Pensa·Wnle 

Borh sysrems avmlable on O<skene lor $19 .95 . ,[_,, -.. , 
"" :::Ji. .. ...,....:. '...J 1.1_ ...- 201 

• 

4441 WEST FIRST AllE. 

I ~ llANCOUVER. B.C .• "11R4H9 
--- ....... 604·224·3107 

KEEPIT 3.0 
Enhances Level II BHic 

Wrillcn h)· Denni 11 Balhory KilKz 

KEEPIT performs lhPse function s: 

• Single-step a Ba ir. program 
• Reser Mcmorv Size from Basic 
• Save a runni1;g program wi1h variables 
• Sa\'e machine code or a memorv block 
• Restore nn nc ci dc r11ally rleleted 'program 
• Observe & change memory locations 

KEEPIT also fealures; 

Keyboard debouncc, audible beep. and au to· 
repea l! KEF.PIT 3 .0 is wril1en in machine 
language and resides in less 1han 1,000 Lytex of 
high memory. EDT.<\SM sourr.e code is supplied 
~o 1he user can reloc.u e K EEPIT to Bil)' conven

ient lor:a! ion. 

How lo order KEEPIT: 

Level 11 users ... iii wonder how they ever 
lived without ii! KEEPIT 3.0 is exlremely 
valuable ass time and frus1ra1ion saver! T;;. 
receive your copy. t1end rour name-. addre11.~ 
and ju.I 89.95 to: 

fil f; .- !JI! 1806 Ada Streel 
~j~1) , Lan~ing. Ml. 48910 # Ph. 517 /485-0344 

or ·i.67-3358 

Visa & Master Charg•• add 'lo/,. 
C.O.D. add$/ .. 50. 
Add 75t for Firs/ l"las. Delh·c')'· 
A II orde,. .hipped within :VJ hours! 



chase the additional parts, but 
the cost is less than $15. 

llke a modem. running for almost a month be
fore my Pertee drive arrived. Dur· 
Ing this time I ran every test I 
could to ensure that H was work· 
Ing. 

Line Printer Port 

The line printer port, like every 
other LNW feature, works like 
Radio Shack's and Is designed 
lo work with a parallel printer, 
using the Centronlcs Interface. 
For those using a serlal printer, 
the serial Interface can drive It. 
With no modifications to the 
printer or the LNW board, you 
can set up the serial interface 
for the right baud rate end 
punch In a software routine that 
wlll link the LLISTs and LPRINTs 
to the serial Interface. The driver 
software program Is Included in 
the manual. 

A better way Is lo follow the 
instructions of Chapter 6 which 
route signals that would normal· 
ly go out the normal parallel 
prlnter port through the serial 
port. This allows use of the 
LPRINT and LUST commands 
without any special software. A 
switch is provided to allow the 
serlal Interface to be configured 
back to work with something 

A still better approach would 
be to build a separate parallel to 
serial converter which would 
plug Into the printer port and 
convert to the type of serial level 
(usually AS-232) required by the 
printer. While either of the above 
techniques work well, I wanted 
to leave the serial port alone for 
a modem In the future. I con
structed a small wlrewrap card 
that Is mounted Inside and de
rives power from my Heath H-14 

line printer. Since It plugs Into 
the normal printer port, LLISTs 
and LPRINTs work the same as 
they do using a Radio Shack or 
Centronlcs printer. 

Those of you who are handy 
with a wlrewrap tool can receive 
a schematic of what I am using 
by sending me five dollars. The 
schematic also has optional cir
cuitry to operate a Heath H·14 
directly off the expansion port of 
an unmodified 16K Level 11 ma· 
chine. 

The Olsk 

I had my LNW chassis up and 

The Pertee box was ripped 
open and the four·drl11e cable 
quickly connected to the drive. 
Without pausing to read any di· 
recllons, I plugged It Into power 
and to the chassis Interface. I 
then Inserted the TRSDOS 2.3 
system disk that I had pur
chased and turned everything 
on . The drive came on, the 
screen went blank, and up came 
DOS READY. 

RF Interference 

You may not care about this if 
you are not a radio amateur or 
shortwave listener. The TAS-80 
generates a lot of energy In the 
radio frequency spectrum. II 
seems to be the worst In the 40 

meter region . Someday I am go· 
Ing to hook my antenna tuner up 
to It and I probably will be able to 
talk to Japan If I can figure out 
some way to key It. 

II seems that every accessory 

•SIGH z PPI-80 OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TtME & MONEY?? 

RANDOM ACCESS PAYROLL 
•NO Complicated lnlllallzalion 
•EDIT & UST 
•QUART EALY Reports 
• PROGRAM Loads In Less tha.n 30 sec. 

PAY ANY EMPLOYEE ANYTIME 
•SALARIED OR HOURLY 

//I 
PARALLEL 1/0 

/FOR THE TRS-80 
11<5.,. Article In Sep/. /3sue. / ,,,. ...... ~.--"°-.. -....."'""'"...,. ...... - .-....«3-... 11o111A1...,.._a....,-..., 

added causes the noise level lo 
come up. I built my LNW board 
ln a large metal box with the ln· 
ten\ of building In my M80 (ham 
radio Interface). This would 
eliminate one cable as a radial· 
Ing source. The line fllter also 
helps. l have done nothing to 
correct the radiation caused by 
the TRS-80 but I do not observe 
any Increase in noise when the 
expansion interface is connect· 
ed or disconnected. 

Software CompatlbHlty 

I have tried NEW DOS+ , 
NEWDOS BO, Electric Pencil, 
Percom's DOS, etc., etc. All run 
exactly as on a standard TAS-80. 
The LNW system does not expe
rience the mysterious system 
crashes that some of my friends 
occas!onally have. 

The LNW board performs. It Is 
totally hardware and software 
compatrble with Radio Shack 
products des igned for the 
TAS·BO. While the manual Is 
good, the project Is such that I 
would recommend It only for the 
advanced kit builder. • 

T"°T ...... eolAeJ. 
11)"0...C.. 

RMCUll l he f•i' pr!,,. 
mu f'om ln.t clu~ 
of lt\e p«>plo al RAl1 
blfOl'I lt"I 100 llll t 
Su.,.,. adYentur• with 
-11111 For M-1 I or 
Ill , 161< L- 11 min
imum . • . .•. $1• .115 

e COMPLETE lncludlng EiC 
•PRINTS on NEBS9020 CHECKS 
•NO SPECIAL PAYROLL CHECKS 
•SPECIAL HOURS-SPECIAL PAY 
•TWO SAVINGS-INCLUDING RIA 
•STATE TAX-WORKMENS COMP. 
•CLASSED BY Occupation or Dept . 
• PAYSTUB Shows Year-to-date 
•No Filenames-All Automatic 

It 'rWl1(.ft Mflietl blt .rclP .. cMICCldlng 
~· Qn l>Olrd 11gul•..:S IXJ'W9' .luppfy 

• TI L comP11dl l/O t._~'1' ... 1litMlltl ltn:ugf'l 1llli p n tac.Yts 
I •5 'l()lltS M\O" orc>un(I ML Neh MX*M 
.. J tortw•• • MIOct• b l& mooes QJ OC>W•hOn 

"""""" g 

lllDl!O llCllPlJI FIL TEii 
Hat<l ocryllc l!lullc ""'
thaf1 _,. lo h11t1U- M1y 
onyou< -. 

SEND YOUR STATE TAX SCHEDULE 
•We'll Customize for your State Tax 

WRITTEN IN BASIC FOR 
COMPLETE CONTROL 

Documentation & Disk S55.00 
Documentalion only $10.QO. 

credit to purchase 

MASS ADD 5% or Exempt number 
Requires: 
Min. 32K·1 Drive-Printer= 50 EMP 

48K·2 Drl11es·Printer = 100 + 
TEL. 7 AM-9:30 PM EASTERN 

(617)-359-2364/6370 

MEDFIELD ..- 421 

COMPUTER SOFTWARE 
39 GREEN ST .. MEDFIELD, MA 02052 

pil~I Into ll_.,.bOWd 01 fl•~ inll!r llee 
on DOllllO ltlugt #H 10, 111oe11m en11ng 

• pn::w-..ona IOt 1n1w lac.tng Suts~BSR ·qs ttomt- cont"*" ....... --•-do: b•Ch111C10F\W COfflmUn.elliOlll ~ m1c roc-0mpi.rl•fl. 
Qr;Meltl puntm 1n'lerl• c• 
...,.,._ .. r.Qll'nlt oonlro• Viii OSR nom • c:onr•oUer 

• dllnc:1 cont' t>I ul !:lgh1JJ. ~ and molo4"3 
• ..,,rertxee 10 marry po~!• bOll'th N'IClu01ng W 0-01A con'ff:net 

.-.cl an EPROM P1og.ra.nwnet 

,..,.._., e ...._.now met c.ain be .-ct..-c1 ltl....,.. fOfMe 
Complil!lely •-""l:lllilil.J 1W10 tn!eG S. l i9 9S 
Ca mcM«• 1ri J\ w 11h ilfl Patti !!I 95 
&r e ~rCI tlriOeel •-"" l'fef'1i~ '11111 11"· 11.nemtlfv m~ 2S 9S 
Acc .. ..,... 
8 c:t1.-nne1 A.tD · '1ch.1n,...OJA. t!<,10pl1tn.ai1 Toer.nu~ s 115 00 
EPA OM P1ogr artmer Mo;ie4 EP..2A- 71 IW ()pl1m 11 f echnology 1S6 00 

To Ofd• t.*'G pay men I Uh» S2 W ioftiPfWIQ 8"d l\indhng ta 
OUANT SYSlEMS 
P.O. JtOX 121 
CIUJOL[S'JOJol. S.C. :IN4> 

IC •n.itfdl ..,r, 111 
l)ol!JlloU 1 • • ., . ... U .. <1Pf 

GS I · M-11 . . . .. $U .95 
GS 2 · M-111 , lll . l!Ul5 
GSJ · ~• 100 . . SU 115 
Special Siu. . . . . . 116.116 
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UTILITY 

Save and restore screen contents in 24 bytes or less. 

Now You See It 
Hubert C. Borrmann 
2840 South Circle Drive 11209 
Colorado Springs, CO 80908 

Recently I was working on 
my TRS-80. and while ad

miring the neat screen display, I 
goofed and responded with 
someth ing the computer did not 

like. 
REDO , EXTRA IGNORED 

and/or scrol ling of the display 
destroyed the neat layo1J1 . I 
started over and decided to 
write a subroutine to save and 

restore I he screen contents 
whenever I wished. 

Since machine language is 
lasl, I wrot e the small 24-byte 
machine language routine (see 
List ing 2). which has two entiy 
points . The lirst entiy point 
saves lhe screen memory, 
15360-16383, in upper memory, 
317 42-32767, and the second en-
1 r y point restores screen 
memory witll lhe saved memory. 

En!ry t o the machine 
lang uage is via USR(O). The 
fo l1ow111g BASIC subroutine 

(listing 1 and Fig . 3) does the 
linking and also POKEs the 
machine language into memory. 

10999 ' SAV E AND RESTOR E SCREEN SUBROU TINE, REQU.MEMORY 
Sl2 E 31 6 99 

lleee GOTO 110 20 ' ENTRY POI NT 1 TO SAVE SCREEN 
11011 GOTO 11100 ENTRY POI NT 2 TO RESTORE SCREEN 
11920 IP ZZS•"DONE" THE N 11080 
11030 DATA )),8,60,17,254,123,1,0,4,237,176,20\ 
11040 DATA )3,254, 123,17,0,60,1,0,4,237,176,201 
11 950 FOR zz~31700 TO 31723 
11 069 READ Z : POK E ZZ,Z : NEX T ZZ 
11970 US• "DONE " 
11960 POK E 165 26,212 : POKE: 16527.123 Z=USR(ll) 
11999 RETURN 
11190 PO KE 16526,224 : POKE 16527,123 z~USR(O) 
11119 RE'MJR N ' END Of THE SU BROUTINE 

Listing 1. 

100 ORG 79DolH 
7804 21003C 110 LO HL.3COOH . FROM SCREEN 
7807 1 IFE7B 120 LO DE.7BFEH ; TO SAVE AREA 
7BOA 010004 130 LO BC. 1024 -. 102'· BYTES 
7800 EOBO 140 LOIA : BLOCK MOVE 
7BOF C9 150 RET ; GO BACK 
7BEO 21FE7B 160 LO HL.7BFEH ; FROM SAVE AREA 
7BE3 11003G HO LO OE.3COOH , TO SCREEN 
7BE6 0100()4 180 LO BC, 1024 : 1024 BYTES 
78E9 EDBO 190 LOIA , BLOCK MOVE 
7BEB C9 200 AET . GO BACK 

210 END 

Listing 2-
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This approach reQuires you to 
save upper memory and you 
should respond to MEMORY 
SIZE? with 31699. 

Try ii! You may like ii. Also, 
see the little driver (Listing 3), 

which shows you how last this 
all works. Maybe you do not 
wish 10 save and restore al l 1024 
bytes. 

If your applicat ion calls for 
saving and restor ing the upper 

1100Q 

11100 

FU'.lU-fll M - --- -< 

half only, you can change the 
byte counter BC in Listing 2, 

lines 130 and 180. from 1024 to 
512 and you should change 

010004 to 010002 in both lines. 
This means that you should 

change both DATA statements 
that contain the mach ine 
language in dec imal notation 
(the ninth entries), from four to 
two. (Three will save 768 bytes: 

one only 256.) • 

1 IQ 3D 

!l-6'111'. lHt .$C. ll U:.tl 
WY OU TI M( 

Figure I . 

100 CLEAR 20B : CLS 
110 FOR Y=0 TO 46 STEP 2 : FOR x-e TO 126 STEP 2 : SET( 

X, Y) NEXTX,Y 
12~ FOR Y• 47 TO B STEP - 2 : FOR X ~ l27 TO 0 STEP - 2 :SET 

(X,Y) :NEXT X,Y 
1)9 GOSUB llBBC 
140 PRJ NT@522, . HE HAVE SA VED THIS PATTERN "; 
1sn FOii T=l TO 1000 ·NEXT T 
160 CLS: PR!N1'@Sl4, . PRl':SS 'SPACE ' TO RESTORE THE: SC 

REEN" J 

11a hS~ tNKEYS:IF hS ~ 
.. THEN l"/ll 

190 GOSUB llUl : GOTO 150 

Listing J _ 



:111e''' l•••••l~s fr11111 die etlit111·s 
ttf 1~11 & :itt ,\\ic1-.1c111111111ti1191 
•40 COMPUTER GAMES-BK7381-Forty games in all in nine 
different categories. Games lor large and small systems, and 
even a section on calculator games . Many versions ol BASIC 
used and a wide variety of systems represented. A must for the 
serious computer gamesman . $7 .95' 

e UNDERSTAND\ NG AND PROGRAMMING MICROCOMPUTERS - BK7382- A valuable 
addition to your computing l ibrary. This two part text includes the best articles that have ap
peared in 73 and Kilobaud Microcomput ing magazines on the hardware and sol!ware 
aspects of the new microcompuling hobby . Well known authors and well structured text 
helps the reader get involved in America's fastest growing hobby. $10.95" 

e SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING-BK7311-A collection of lhe 
best articles that have rec ently appeared in Kllobaud/MICROCOMPUTING. Included Is material 
on the TRS-80 and PET systems, CP/M, the 808018085/ZBO chips. the ASR-33 terminal. Data base 
management, word processing, text editors and Ille structures are covered too. Programming 
techniques and ha rdcore hardware construction projects for modems, high speed cassette 
Interlaces and TVTs are also Included in this large format, 200 plus page edition. $10.95. ' 

~INTRODUCTORY~-
•THE NEW HOBBY COMPUTERS-BK7340- This book lakes it from 
where " HOBBY COMPUTERS ARE HERE! "' leaves olf, with chapters on 
Large Scale Integration. how to choose a microprocessor chip. an introduc
tion 10 programming, low cost 110 for a compu ter, computer arithmetic. 
checking memory boards . and much, much more! Don't miss this tremen
dous value ! Only $4 .95. · 
e HOBBY COMPUTERS ARE HERE!-BK7322-lf you (or a friend) want to 
come up la speed an how computers work ... hardware and sof tware . . . 
this is an excellent book. It star1s with the fundamen1als and explains the 
circuits. and the basics of programming. This book has the highest recom
mendations as a teaching aid !or newcomers. $4 .95. • 

__ INTRODUCTION TO MICROCOMPUTERS (VOL. 0-111)--

'IJ. 1 I.! ;1 
HOBBY 
<OmPUTERS 

•AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0-
BK 1130 - The Beginner's Book -Wri l len for readers who know 
nothing abou l computers - for I hose who have an interest in 
how 10 use computers - and for everyone else who mus I live 
with compu ters and should know a Iii lie aboul them. The first in 
a series of 4 "olumes. this book will explain how computers 
work and what they can do. Computers have become an in
tegral pan ol Ide and society . During any given day you are af . 
fecled by computers, so start learn ing more about them with 
Volume 0. $7.95. • 

eVOL. l-BK1030-2nd Edition completely revised . 
Dedicated to the basic concepls of microcomputers and 
hardware theory. The purpose of Volume I is to give you a 
thorough understanding of what microcomputers are. From 
bas ic concep1s(which a recovered in detail), Volume I builds 
the necessary components of a microcomputer system. 
This book highlights the difference between min icomputers 
and microcomputers . $12. 99. • 

'"PAICES SUBJECT YO ~HANOE WIT"HOUT NOTtCC 

•VOL. II-BK 1040 (with binder)-Contains descriptions of 
individual microprocessors and support devices used only 
with the parent microprocessor. Volume II describes all 
a11ailable chips . $31 .99 
•VOL. Ill-BK 1133 (with b1nder)-Contains descriptions of 
all support devices that can be used with any microproces· 
sor. $21 .99" 

e HOW TO BUILD A MICROCOMPUTER-AND REALLY UNDERSTAND IT- BK7325-by 
Sam Creason. The eleclronics hobbyist who wants lo build his own microcomputer 
sys1em now has a practical ··How-To" guidebook. This book is a combination technical 
manual and programming guide that takes the hobbyisl step-by·slep through the design, 
construct ion. 1es! ing and debugging of a comp1e1e microcomputer system. Must reading 
for anyone desmng a 1rue understanding o f small computer systems. $9.95. ' 
e TOOLS & TECHNIQUES FOR ELECTRONICS- BK7348- by A. A. Wicks Is an easy-to
understand book wr i tten tor the beginning kit builder as well as the experienced hob
byisl. II has numerous pictures and descriptions of lhe safe and correct ways to use 
basic and special ized tools for eiectronlc projects as well as specialized metal work ing 
1oofs and the chemical aids which are used in repair shops. S-4 .95. • 

• Ose !he order c.ard in I.he b>lck ol this magazine or itemize.your ordtt on a •eparale pl•ce ol papei •nd mail lo 80 Mictocomputing Boole shelf• Peterborough 
NH 03 458. 8" sure to Include check or detailed rn•dll card Information. No C.O.D. orde<S a<cepted. All dbovc add S l .00 handling. Please allow 4-6 weeks 

for deliveiy. Questions rcgardlng your ordtr? Please write Custom« Se,.,, Ice al !he above addre.,. 
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microcomputing bookshelf 

U .1. J'i 1101ht1fh•u 

'/ '11.ti;-,')tl /l/,ti;lt 
--Z80 BOOKS-----
NEWI 
•MICROSOFT BASIC DECODED AND OTHER MYSTERIES-BK1186-by 
James Farvour. From the company that brought you TRS-80 DISK AND OTHER 
MYSTERIES! Contains more than 6500 lines of comments for the disassembled 
Level II ROMs. six additional chapters describing every BASIC subroutine. with 
assembly language routines showing how to use them. Flow charts for all major 
routines give the reader a real Insigh t into how the interpreter works. $29.50 
(Avai lable after December 20th). 

• TRS·80 DISK AND OTHER MYSTERIES - BK1181 - by Harvard C. Pennington. 
This is the definitive work on the TRS-80 disk system. It is full of detailed " How to" 
In formation with examples, samples and in-depth explanations su i lable for 
beginners and professionals alike. The recovery of one lost file Is worth the price 
alone. $22.50. • 

•PROGRAMMING THE Z-80- BK 1122- by Rodnay Zaks. Here Is assembly 
language programming for the Z-80 presented as a progressive, step-by-step 
cou rse. This book is both an educational text and a self-contained reference 
book, useful to both the beginning and the experienced programmer who wish to 
learn about the Z-80. Exercises lo test the reader are included. $14.95. • 

. z.ao ASSEMBLY LANGUAGE PROGRAMMING - BK1177-by Lance A. Leven· 
thal. This book thoroughly covers the 280 Instruction set, abounding in simple 
programming examples which il lustrate software development concepts and ac
lual assembly language usage. Features include Z80 110 devices and interfacing 
methods, assembler conventions, and comparisons with 8080A/8085 instruction 
sets and interrupt st ructure. $16.99. • 

eZ-80 SOFTWARE GOURMET GUIDE AND COOKB00K-BK1045-by Nat 
Wadsworth . Scelbl's newest cookbook! This book contains a complete descrip
tion of the powerful Z-80 inst ruction set and a wide variety o! programming in
formation. Use the author's ingredients including routines, subroutines and 
short programs , choose a time-tested recipe and start cooking! $16.99. • 

• INTRODUCTION TO TRS-80 GRAPHICS
BK1180- by Don Inman. Dissatisfied with your 
Level I or Level II manual 's coverage of 
graphics capabilities? This well-structured 
book (suitable tor classroom use) is ideal for 
those who want to use all the graphics capablll· 
ties bui11 Into the TRS-80. A tutoria l method Is 
used w ith many demonstrations. JI Is based on 
the Level I, but all material Is suitable tor Level 
II use. $8.95. • 

-----BASIC & PASCAL---
•LEARNING LEVEL ll-BK1175-by David Lien . Wril1en 
especially for the TRS-80, this book concentrates on Level II 
BASIC , exploring every important BASIC language capability. 
Updates are included for those who have studied the Level I 
User's Manual. Sections Include: how to use the Editor, dual cas
sette operation, printers and peripheral devices, and the conver
sion of Level I programs to Level II. $15.95.' 

eTHE BASIC HANDBOOK -BK1174- by David Lien. This book 
is unique. It is a virtua l ENCYCLOPEDIA o! BASIC. While not 
favoring one computer over another, It explains over 250 BASIC 
words, how to use them and alternate strategies. If a computer 
does not possess the capabilities of a needed or specified word , 
there are often ways to accompl ish the same function by using 
another word or combination o f words . That's where the HAND
BOOK comes in. It helps you get the most from your computer, be 
it a "bottom-of-the-line" micro or an oversized monster. $14.95. • 

a lNTRODUCTION TO PASCAL-BK1189-by Rodnay Zaks . A 
~ step-by-step introduction for anyone wanting to learn the lan-

'

(..i • guaQe quickly and completely. Each concept Is explalned simply l'- and in a logical order. All features of the language are presented 
In a clear, easy-to-understand format with exercises to test the 
reader at the end of each chapter. It describes both standard 

•~A.SIC BASIC (2ND. ED.ITION)- BK1026 - by James S. Coan . PASCAL and UCSD PASCAL, the mos I widely used dialect for 
This 1s a te.xtbook which incorporates the le?rnlng of co~puter small computers. No computer or programming experience is 
programmmg us ing the BASIC language W,1 1h the teach mg of necessary. $12 .95. • 
mathematics. Over 100 sample programs illustrate the tech· 
niques of the BASIC language and every section is followed by 
practical problems. This second edition covers character string 
handling and lhe use of data files . $9.45. • 

•ADVANCED BASIC- BK 1000-Applicatlons, including st rings 
and files, coordinate geometry, area, sequences and series, 
simulation, graphing and games. $9.65'. 

----------------- · PRICES SUOJECT TO CHANGE V.HKOUT Nonce·· ------------------
•Usie the order card \n lhe: back cl lhl5 magazine or Itemize your order on~ separate piece or paper and mail 10 80 MiclocompuUng Sook~helf • ~terborough 
NM OJ458. 8" .. ,.. to include check Of dclallc<I ciedil cord lnform • lion . No C.O.O. orders atccplcd. All above add S 1.00 h"ndllng. Plu•c allo"' 4-6 wcclts 

for deliYery . Qucstion!S: regard ing your order? P1e.ase wrilc Cus,omer Seri;icc al the above addre:s.5. 

FOR tOLL FREE ORD~RING GALL l·BOQ .. 258 .. 5473 
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•MORE BASIC COMPUTER GAMES-BK1182-edited by 

\ 
David H. Ahl. More fun in BASIC! 84 new games from the people 
who brought you BASIC Computer Games. Includes such 

• favorites as Minotaur (ba111e the mythical beast) and Eliza ~~ (unload your troubles on the doctor at barga in rates). Complete 
" with game description, listing and sample run. $7.50. • 

eWHAT TO DO AFTER YOU HIT RETURN-BK1071-PCC's 
fi rst book of computer games . . . 48 different computer games 
you can play in BASIC ... programs. descriptions, many illus
trations . Lunar La nding, Hammurabi, King, Civel 2, Qubic 5, 
Taxman. Star Trek, Crash, Markel . etc . $10.95. • 
•BASIC COMPUTER GAMES- BK 1074 - Okay, so once you 
get your computer and are running in BASIC, then what? Then 
you need some programs in BASIC, that's what. This book has 
101 games for you from very simple to real buggers. You get !he 
games. a description of the games, the listing to put in your 
computer and a sample run to show you how they work. Fun. 
Any one game will be worth more than the price of the book for 
!he fun you and your family will have with i!. $7.50. • 

SPECIAL INTERESTS~~-
•THE CPIM HANDBOOK (with MPIM)-BK1187-by Aodnay 
Zaks. A complete guide and reference handbook for CPIM-the N EWI 
Industry s1andard In operating systems. Step-by-step tnslruc- • 
lion for everything from 1urnin~ on lhe system and inserting the 
diskette to correct user discipline and remedial action for prob· 
lem situations. This also Includes a complete discussion of all 
versions of CP/M up to and including 2.2, MP/M and COOS. 
$13.95. 
•HOW TO MAKE MONEY WITH COMPUTERS - BK 1003 - ln 
10 information-packed chapters. Jerry Felsen describes more 
than 30 computer-rela ted , money-making, high profit, low 
capital investment opportunities. $15.00. • 
•HOW TO SELL ANYTHING TO ANYBODY - BK7306-Ac
cording 10 The Guinness Book of World Records. the aulhor, 
Joe Girard, Is " the world 's greatest salesman ." This book 
reveals how he made a fortune - and how you can, too. $2.25. • 
•THE INCREDIBLE SECRET MONEY MACHINE -BK1178-by Don Lancaster. A dlf· 
leren t kind of "cookbook" from Don Lancaster . Wan1 to slash !axes? Get free vacations? 
Win at investments? Make money from someth ing that you like to do? You'll !ind this 
book essential to give you the key insider details of what is really involved in starting up 
your own money machine. $5.95. • 

·---BUSINESS----
ePAYROLL WITH COST ACCOUNTING-IN BASIC - BK1001-by L. Poole & M. 
Borchers, includes program listings with remarks, descriptions, discussions of 
the principle behind each program, file layouts, and a complete user's manual with 
step-by-step inst ructions, flowcharts, and simple reports and CRT displays. Pay
ro ll and cost accounting features include sepa1ate payrolls for up to 10 com
panies, time-lested in teract Ive data entry, easy correction of data entry errors, job 
costing (labor of distribution), check printing with full deduction and pay deta il, 
and 16 different printed reports, including W-2 and 941 (In CBASIC). $20.00. • 

e SOME COMMON BASIC PROGRAMS-BK 1053-published by Adam Osborne & 
Associa tes , Inc. Perfect for non-technical computerists requiring ready-to-use pro
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
who Is not an experienced programmer. All will operate In the stand-atone mode. 
$14.99 paperback. 

ePIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM - BK1009 -Learn 
how to unleash the power of a personal computer for your own benefit In this 
ready-lo-use data-base management program. $11 .95. ' 

"'PRICES SUBJECT TO CHANGE WlfHOUT NOTICE" 

•asc the order card In the back of this magazine nr Itemize your ordB on a •eparate piece of p•J>"r and mall to BO Mlcrocomputing Bookshelf• Peterborough 
NH 03458. Be sure 10 Include checlc or del.u.lled credit card information. No C.0.0. orders accepted. II.II above add s 1.00 handling. Please allow 4-6 weeks 

for delivery. QuMt!ons regard ing y our order? Pfuse write Customer Ser11ke al the above addrus. 
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HOBBYWORLD_,, 
ELECTRONICS, INC. 
19511 BUSINESS CENTER DRIVE, DEPT. V2• NORTHRIDC:E, CALIFORNIA 91J24 

EPSON MX·BO Printer 
A low cost printer with all the featur~ vou·ve -==~~r

been asking tor i 
• 9 I( 9 dot matrll< print head 
• 40-66-80 and 132 column printing widths 
• Microprocessor controlled 
• 80 CPS, bldlrectlonal, logic seeking 
• Programmable forms control 
• Upper and lower case, with descenders 
• 64 graphics characters 
• centronics·tvl>t! parallel Interface, standard 
• eullt-in self test mode 
•Wt 1l lbs 
Cat No. 2886 $57995 

PROGRAMMERS GUILD 
IRV 

ll!V allows the user to define kevs to represent 
special act ions or funcrlons. using IRV one kev· 
stroke can represent a whole line 01 code or data I 
oenne those often-used commanas w lrh 111v to In
crease the ettlcl encv. action. and enJovment of 
vour svstem. IRV reslCles In hlQh memorv and Is 
self-patcnlng_ lncluCles- auto cassette conrro1, 
flashing cursor control . autti repeat and more! 
WI 5 OZ. 
Cat NO. 2ns TRS·SO, L2 . 16·48K, cas. $24 .95 
Cat NO. 2777 TRS-80. L2 . 16·4a~. disk $19.95 

SUB LOGIC 
Flight Simulator 

vou have a rea l-lime. l ·D view of flllltn than ex
tremely reallstic

1 
Including a fUflv equipped panel 

wlrh sr.all warn ng, curn lndlcator. radar map_ 
DomD and ammo lnCllcators. and control position. 

once vou ga in confidence. vour mission Wiii l:>e 

lee: '~~g~~- ~~~~t:.~~1:~1~1v e16We';,~ ~~: ~~~~~ 
fighters anti become a llrltlsh ace• we 8 oz 
Cat No. 20so .,

24
gs 

TRS·BO, L2 & L3. 16K c~« ~ 

1981 wlll be an udting year for computer 
enthustasts. Many terrific new products wUI be 
Introduced to make your personal computing 
more en.lovable. 

Hobbyworld Is entering Its fourth year of 
providing quality products and great service 
to our customers nationwide. To reaffirm our 
commitment to state-of-the-art computer 
etectronlcs, we have adopted the new logo 
you see at the top of this ad. But that's not all .•• 

our latest catalogue contains dozens of new 
products for your TRS-BO owners, and some 
new low prlces on other Items. There's even a 
new section , the "Bargain Basement", with 
some really grut buys for you bargain 
hunters. 

so If you haven't received your free Hobby
world catalogue yet , flll In the coupon below, 
phone, or clrcle our reader service number TO
DAY! 

INTERPRO 
Atlantian Odyssey 

Embark upon a Journey 1na1 takes vou through 
thre~ oceans. and to tne tops of towering moun
tains. visi t underwater cities and see strange 
painted sMpes that will lead vou to the 1ost cllv of 
Al 1ant1s Games In progress can be saved on tape 
and cont inued at a later t ime. w1 4 oz.9 14gs 
tat NO. 2855 TRS-80, Ll' 161C, can 

INTERPRO 
Ultra-Mon 

A ROM lnaependent utlll!V for tne macn1ne 
language programmer. Ser breakpoints. relOCiltE' 
or d lsas.semble a program. Dlso1avs. t races. even 
provides hard copy wMn desired. s1n91e step 
through ROM and watcn each register as 11 a11ers. 
If vou re a programmer. vou need Ult ra-Mon! 
wt a 01 . S2495 Cat NO. 2854 TRS-80, L2, 16K, cass 

AUTOMATED SIMULATIONS 
Morlock's Tower 

The mad w izard Morlock has vowed to destroy 
the peaceful town Of Hagedorn Can you find, and 
aestrov. rhe wizard In time? 

Find magical treasur"" and battle monstrous 
ooponen cs along the wav. Features three sk ill 
levels. a unique scoring 1vstem. and more than 
one wav to wln l wt s 02 
Cat No.1832 TRS·BO, Ll, 31M + TRSDOS $19.95 
Cat WO. 2855 TllS-80, L2, 16M cass $14.95 

Utilities, Business, Scl-fi, 
Games, Education, and 
much more software for 
the TRS-80 is available at 

HObbyWorld! 

1GK MEMORY 
ADD-ON 

for the TRS·SO 
Everyth ing vou need to upgrade v JUr 

sv-.;tem ! 1nc1uaes 4 pages of Illustrated Instruc
tions. complete with RAMS ana pre-program
med 1umpers. No special tools reQulreCl l Wt 4 
02 . 
Cat No. 
1156 
1156A 

11sr.e 

1156C 
11560 

Description 
For TllS ·BO KeybOard Uni t 
For TllS -80 Exp. Interface 
purch3sed before 4 / 1 179 
For fllS ·80 Hp. Interface 
purchased after 4 11179 
APPLE II 
EX IDY 

the Green screen 
for the TRS-80 

II vou·11e ever w ished your TR'S-90 video display 
cou1e1 Ile Improved, here·s the Inexpensive 
answer1 The Green Screen attaches In seconds, In
stantly Improves readabllltv, and allows vou to 
view the screen longer with reduced eve strain I 
Wt 6 OZ . 
cat No . 1790 $1295 

BASF 
5 1/4" DISKETTES 
$35 eox/10 
Soft sec tor. double densltv. slngle sided. use 
for TRS-80, Apple , Atari 
Cat No. 2746 Bo• of 10 diskettes. 

HOW TO ORDER 
Minimum Oraer $15.00. Order toll -free bV 

phone or by mall, or at our retail stores. Pav 
by check, Mastercard, \Ilsa or c .o.o. Please 
Include e~plratlon date with charge-cam 
orders. u.s. dollars only. Include phone 
and mag3'llne Issue vou are ordering from. 
Ad<l S1 .25 for C.0 .D. and shipping charges 
from rates below. 
•••1111ln11 Rahs: USA 

Cr04lfld: S 2. 2 5 for first ? lbs. and 40 • 
each addt 'I lb. 

Air: S3.25 for first 2 lbs. and 70• each 
addt'l lb. 
Stilpplng Rates: •orelgn 

Ground: S3 .00 first 2 lbs. and 60• each 
ad Cit ' I lb. 

A.I r: S ! 1 . 25 first 2 lbS. and SS.00 each 
adat'I lb. 

Prices v alid tt1ru month Of magazine 
Issue . some Items subJect to prior sale or 
quantity limits. HobbyWorld Is not 
responslble for typograph lcal erTors. 1l0 
Dav cuaranteed Satisfaction. Ewceptlon: 
Partially assembled kits , abuse or misuse. 

~.~~~~~~~~ .... ~~~~~~~~~~~~~ .... 
FREE HOBBVWORLD CATALOG 
Name ____________ ~ 
Company __________ ~ 
Address ____ _______ _ 
City ____________ _ 

state _______ Zip ____ _ 
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CENTRONICS 779 

CENTRONICS 704-11 
(same as 703-9) 

CENTRONICS PARALLEL 
INTERFACE 

Ideal for TRS-80 

180 CPS Logic-Seeking Tractors 
Adjustable to 16'' 

Former List Price $2975 

NOW ONLY $1695 

MiniMicroMart, Inc. 
v RearJ~r SeT111ce - see p.age 242 

CENTRONICS 737 
Featuring Correspondence, Quality and 
Proportional Spacing $ 

8 2 9 LIST $995 OUR PRICE 

DISK DRIVES FOR TRS-80 
5 1 /4" Disk Drives 

Ideal for TRS-80 

Featuring MPl-51 Drive, 
40 Track Capability, 

Fast Seeking 

$499 VALUE 

MMM PRICE ONLY $329 
2 for $638 

TM TRS-80 is a trademark 
of Radio Shack 

l 618 Jarnes St. , Syracus . NY132W 13151422-446/ TWX 710541 -043 1 
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LDBo·s NEW LDDS™ 
Puts muscle in your 

LOBO DRIVES' new LDOSrM TRS•BD* lower case display drivers; 
Disk Operating System is loaded · Non-breakable AUTO and DO 

with outstanding features that will enable you commands, and many, many more. 
to realize the fu ll power and potential of your 
TRS-80~ With LOOS, you can support up to 
eight drives ( 5 1/4 and 8-inch drives, double-sided 
drives, double-density drives, 80-track drives), 
including the new 8-inch and 51/4-inch 
Winchester fixed disk drives, in any 
combination . 

Other LOOS muscle building features 
include: ISAM accessing techn iques; keyboard 
typeahead; Graphic string packer; Dated files, 
Marked files; Fi le transfer by class; Built-in 

INTERNATIONAL 

LOBO DRIVES, INT'L v' I S 

354 South Fairview Ave. 
Goleta. CA 93i 17 
(805) 683-1576 

LOOS is the perfect operating system to 
use with your LOBO DRIVES LX-50 or LX-80 
expansion interface and disk drive 
subsystems. There's even an 800 number 
for instant service. To find out how you can 
put more muscle into your TRS-80, contact 
your nearest LOBO Drives dealer or call or 
write. 

LOOS is available. 
A. Operating System Diskette 

with Master Reference 
Manual 
$139 

B Master Reference Manual 
Only 
$25 
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l800} 538-8559 
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