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Store Up to 350 Kbytes on a 5" Disk
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FORMATTED DISK STORAGE CAPACITY
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KBYTES

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

e The DOUBLER™ reads, writes
and formats either single- or dou-
ble-density minidiskettes.

® Proprietary design allows you to
continue to run TRSDOS* NEW-
DOS#, Percom OS-80™ or other
single-density software without
making any changes to software
or hardware. Switch to double-
density operation at any conve-
nient time.

e Includes DBLDOS', a
TRSDOS* compatible double-
density disk operating system.

@ CONVERT utility, on
DBLDOS™ minidiskette, converts
files and programs from single- to
double-density or double- to sin-
gle-density.

e The DOUBLER™ circuit card
includes high performance
data separator, write precom-
pensation circuits for reliable
disk read operations — even with
80-track drives.

® Plug-in Installation — The
DOUBLER simply plugs into the
disk controller socket of your Ex-

pansion Interface, requiring no
strapping or trace cutting. Expan-
sion Interface disk controller may
be completely restored to original
configuration by simply removing
the DOUBLER™ and re-installing
‘the original disk controller chip.

@ Works with standard 35-, 40-,

77- and 80-track mini-disk drives
rated for double-density operation.

e Introductory price, including
DBLDOS™ and format conversion
utility on minidiskette, only

$219.95.

o

Mini-Disk Systems

i

More storage capacity.
higher reliability — from
Percom. the industry
leader. One-, two- and
three-drive configura-
tions in either 40- or 77-
track format. Fully burned-in. From only
$399.

™ trademark of Percom Data Company. Inc.

# trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.
A ++trademark af Virtual Technoloav. Inc.
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Double-Density Software
(On diskette — with instruction manual.)

0S-80D™ Double-Density Disk Operating Sys-
tem — This double-density upgrade version of
Percom's acclaimed 0S-80™ resides entirely in
RAM — requiring only 7.5-Kbytes! A BASIC
programmer's ‘‘dream operating system, " even
utilities are in BASIC. :
DOUBLEZAP-11/80 This program modifies
Apparat’s NEWDQS/80¢ to run either double —
or single-density programs — even to run a mix
of the two formats on one system!
DOUBLEZAP-1I/V This program modifies Virtual
Technology's VTOS 4.0t1 to provide the same
capability as DOUBLEZAP-11/80 provides for
NEWDOS/80.

Call toll-free, 1-800-527-1592, for the
address of your nearest authorized Per-
com dealer, or to order directly from Per-
com. i

PERCOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY GARLAND, TEXAS 75042

(214) 272-3421

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
PRICES DO NOT INCLUDE SHIPPING AND HANDLING CHARGES.



Here at Percom. And your authorized Percom dealers.

And double-density storage is here in a

big way. Because now

you can choose from three different levels of mini-disk systems —

all double-density rated.

And get the storage that precisely meets your application

needs.

Not to mention the service and quality that’s made Percom the

industry leader.

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

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

Or, you can add a Percom DOUBLER™ 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-
lElending on the drive model — on one side of a
ve-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

| side of a 40-track minidiskette. Although economical-

. lypriced, TFD-40 drives receive the same full Percom

' gua]ity control measures as TFD-100 and TFD-200
rives.

TFD-100™ Drives

the data per minidiskette by using both sides of the
i disk. TFD-100 drives store 180 Kbytes (double-
1 density) or 102 Kbytes (single-density) per side.
| Under double-density operation, you can store a 70-
page document on one minidiskette.

TFD-200™ Drives

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

Quality Percom products are available at authorized dealers. Call toll free
nearest dealer or to order directly from

1-800-527-1592 for the address of your

Percom. In Canada call 519-824-7041.

™ trademark of Percom Data Company, Inc.
mark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company:.

1 TFD-40 Drives store 180 Kbytes (double-density) or
. 102 Kbytes (single-density) of formatted data on one

| TFD-100 drives are “lippy"’ drives. You store twice |

' DBLDOS™, plus a CONV

Prices and specifications sibject 1o change without notice,

The DOUBLER™ — This proprietary
adapter for the TRS-80* Model I com-
-puter packs approximately twice the
data on a disk track.

- Depending on the type of drive, you
can store up to four times as much
data — 350 Kbytes— on one side of a
minidiskette as you can store using a

_jiTandy standard Model | computer drive.

Easy to install, the DOUBLER merely plugs into the disk
controller chip socket of your Expansion Interface. No rewir-
ing. No trace cutting. : :

- And because the DOUBLER reads, writes and formats

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-d’ensi% disk operating system, called
RT utility that converts files and

programs from single- to double-density or double- to sing-
le-density format. e D

Each DOUBLER also includes an on-card high-
performance 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 TRSDOS* for operation with improved 40- and 77-
track drives. For single-density operation only.

PERCOM

PERCOM DATA COMPANY, INC.
211 N KIHBY. « GARLAND TX « 75042

1214} 272-3429

7408
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Programming for Education 68
by Jerome Weintraub
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ling” his 80 to a five-year-old. The first in a
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how it works.
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() REMARKS

“Until we know enough about the
by Wayne Green

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.”

omputers will, | hope, bring about a
major change in education, second
only to the printing press.

The educational system | envision for
our future is much more than the “com-
puter aided education” (CAl) which has
~ developed so far. 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 educational
system.

Much of the educational process is bor-
ing for many people and this tends to limit
the absorption of material. | 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 it will help us focus on the future.
There is a fundamental difference and it
involves personal freedom—Ilearning be-
cause we want to, not because we are be-
ing forced to. | hope that the computer
may free people from the twelve to twenty
years of 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
will material recorded in the unconscious,
we should consider the impact of this
“use it or lose it” concept.

A few years ago | met a ham operatorin
Paris, Pierre Catala F2BO, and he wanted
to come to the U.S. | helped him come over
and he worked for me for a while—then
went to college and went to work in com-
munications. 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 electronic “school” that | envision
for the future may at first frighten teach-
ers. Panic not, and see me through this.

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

Video and the Computér

Some parts of education are well
adapted to our recent developments in
electronics—some aren't. Much of what
is being taught in school might be better
communicated to students via a combina-
tion television 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 imit. . .
absorption. . ..’

i

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 millions of people using each pro-
gram, we need not stint on their produc-
tion. Our cameras can travel anywhere
and simulate any situation which will help
us learn. The world’s foremost authorities
will be our tutors. Our teaching materials
will essentiaily be unlimited.

With my “eiectronic school” any inter-
est can be pursued. Perhaps | want to
know about, say, wallpaper. | could watch
a program on the history of wallpaper—
then one on how it is made—followed by
one on how to put it up. Then | 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 which can continue for a lifetime.

Where does the teacher fit into all this?
First, | think 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, | believe that there will be a
great interest in acquiring skills—and we
will need teachers and school facilities for
this. You have to have metalworking ma-
chines to learn metalworking, so too,
woodworking, electronic construction
and testing and hundreds of other per-
sonal skills.

Not only will 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 rate. And he'll enjoy it!

In the school building of the future we
may be able to learn to swim, skin-dive,
drive, fly, cook, sew, do chemical experi-
ments, use scientific equipment, tele-
scopes, learn musical instruments, cast-
ing, painting, sculpture, juggling, magic,
hang gliding, ballooning, skiing, public
speaking, plumbing, cement making, pot-
tery making, lock repair, roller skating, ice
skating, welding, boat handling, acting,
selling, haircutting, dancing, movie mak-
ing, photography, navigation, map read-
ing, basket weaving (! had to put that in),
gardening, and many other skills involving
dexterity and coordination. Oh, we’ll be
needing teachers and we will need much
better equipped schoocls 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, | shall be in there pushing
for the changes which | think will make
things better. This publication is a start.
80 will try to provide a forum for profes-
sional educators in this and future issues.
As interest in the use of computers in edu-
cation grows | plan to spin off a publica-
tion just for this field. It is hoped that ar-
ticles on successful educational systems
in this and future issues will bring com-
mercial firms and educators together. @

6 * 80 Microcomputing, February 1981
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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?

DATALIFE is a TM of VERBATIM
AIDS-III. CALCS-IHl and PLAIN JANE are TM of MTC

META MEDIA PRODUCTIONS, INC. is an affiliate of META TECHNOLOGIES CORPORATION, INC.



INSIDE ()

by Ed Juge, director of

computer merchandising, Tandy Radio Shack e '
P g “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 Ill versions of
Scripsit and Visicalc, and based on calls
we began getting in November and De-
cember (before the packages were even
released), | suspect that the mill is churn-
ing out even more rumors now. Both pack-
ages contain a “limited backup” protec-
tion system, a subject that seems to con-
cern some prospective buyers. Let’s put
some of the rumors to rest.

The protection system limits the num-
ber of copies which can be made from an
original “protected” program. Only that
program is affected. You can backup the
disk five or 500 times-—there’s no limit.
Visicalc and Scripsit {being the protected
programs on their diskettes) appear only
on the first two backups. Those backups
then can’t be copied further.

Specific Uses

We 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 O for data handling.

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-
ation on a TRSDOS disk, you need to con-
tact us for information on how to do it
without violating the copyright laws.
(Write 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 original disk—
the one with our label on it. Use it second
.. .afteryou’ve blown one of the backups.
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 mail it in for replace-
ment. Since you only use these disks to
load the program, three of them should

last for years!

Speaking of Visicalc, there is an en-
hanced Model lII version in the wings.
Those of you who buy (or bought) the first
Model il 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 the card or order it before we in-
form you or your store that it’s ready.
Don’t become the next victim of the Radio
Shack “Black Hole" where orders for un-
known products end up!

Model |

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

The Model | is a full originate/answer di-
rect-connect (Bell 103 compatible), FCC-
approved telephone modem. It contains a
standard DB-25, RS-232C connector as
well as a DIN connector for the cassette
connection and Color Computer’s RS-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-
tion (rather than Model | cassette port}it's
full duplex. Cable is not included in the
low price of only $149! Don’t wait 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 tricks up our
sleeve for Model | owners in the coming
months, so stay tuned!

New Computer Catalog

About the time you read this, we should
be getting our new RSC-5 catalog to the
stores. The cover looks just like the cur-
rent RSC-4, but you'll find some new
goodies in it. For example, we now have
blank labels to fit both 5-1/4 and 8-inch
floppy diskettes, an anti-glare screen to
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 logic template to help draw
flowcharts.

RSC-5 lists our new Line Printer V,
which quietly replaced the Il in Decem-
ber. Advancing our technology allowed us
not only to speed it up to 160 CPS (from LP
1I's 120), but to add underscoring, de-
scenders, and a new 7.5 CPl condensed-
bold character mode. The character setin-
cludes 94 alphanumeric characters, 26
European symbols and 30 graphics pat-
terns. Best news of all, the price is $100
lower than the LP lll—only $1,860 (plus
cable)!

There simply wasn't room in RSC-5 (or
time) to try to “shoehorn” in our new soft-
ware packages, so don't look for a big
change there. We did get Visicalc in for
Models 1, I, and Ill. We also included a
new Statistical Analysis program for Mod-
el Il, and Mailing List 1l (also Model 1l),
which interfaces with Scripsit. There's an-
other new peripheral of special interest to
Color Computer owners, but 'll tell you
about it next month.

Questions Again

Customers often ask why we don't keep
our stores better informed about delivery
times and new products. Iit's true. Often
they can’t tell you when a new product will
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 esti-
mate.

Sometimes the problem is non-delivery
from our vendor, a transporation problem,
a last minute bug, or a “hold” by our in-
coming Quality Assurance staff. Software
shipments virtuaily stopped for six weeks
once, because our binder supplier wenton
strike.

In extremely dry cool weather, static
electricity can cause a 20 percent reject
rate in duplicated cassettes, and anything
over three percent triggers a QA delay on
hardware or software. Our belief is that
the only thing you appreciate less than
not getting your item is getting one that
doesn’t work!

Continued to p. 37
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@ FOR YOUR DISK SYSTEM

FILE BOX $24%.....

DISKETTE STORAGE SYSTEM for 8" disks . . . $29.95

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

PLASTIC LIBRARY CASES

(not shown)
An economical form of storage for 10 to 15
diskettes, and is suitable for your bookshelf!
Case opens into a vertical holder for easy ac-
cess.
5%-inch diskette case
8-inch diskette case

TRS-80"PRODUCTS

dianes Pareonr

MICROSOFT BASK DECODED
& OTHFR MYSTERIES

Jor Hee TIN50

‘RINGS’ &
THINGS

Help prevent data loss and media damage
due to improper diskette centerin nf and
rotation with the FLOPPY SAVER™ rein-
forcing 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 for 5% diskettes .. $9.95
REFILLS (50 Hub Rings) . . $4.95

Protect your expensive disk 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. Removes contamination
from recording surfaces in seconds
without harming drives.

CLEANING KIT for 5% " drives

NEWDOS/80 by Apparat
NEWDOS + with ALL UTILITIES

TRS-80™ DISK
AND OTHER MYSTERIES $19.95
MICROSOFT ™™ BASIC DECODED & OTHER

MYSTERIES for the TRS-80TM $29.95 $24.95

Products damaged in
transit will be
exchanged.
Prices, Specifications,
and Offerings subject
to change without

MOST ORDERS
SHIPPED
WITHIN ONE

PRICES IN EFFECT * VISA

February 1, 1980 THRU

« C.OD.

WE ACCEPT

« MASTER CHARGE
February 28, 1980 ¢« CHECKS
BUSINESS DAY * MONEY ORDERS

@y META TECHNOLOGIES

Single Sided, Single Density, Soft-Sectored
5Ya-inch, (for TRS-80™) Mini-floppy

DISKETTES
$ 2 box of 10

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

PLAIN JANE™

DISKETTES .
The Beautiful Floppy
with the Magnetic Personality

Thousands of people have switched to this
low-cost alternative. These quality diskettes
are packaged in a plain white box . . . no fan-
¢y printing, fancy names or fancy labels, not
even our own {labels cost money). Trust us.

PLAIN JANETM Diskettes $21.95
10 boxesof 10 . . (each box)$21.50

VERBATIM'S PREMIUM DISKETTES AT
AFFORDABLE PRICES

DATALIFE™

Seven data-shielding improvements mean
§reater durability and longer data life.
hese individually certified diskettes
feature thicker oxide coating, longer-lasting
fubricant, improved liner, superior
polishing and more! Meets or exceeds IBM,
Shugart, ANSI, ECMA and SO standards.
Buy the best . . . buy DATALIFET™

VERBATIM DATALIFET™ DISKETTES
5Y%4-inch (box of 10)
MD525-01
10 boxesof 10 .
8-inch FLOPPIES
Single-Density, FD34-1000 .
Double-Density, FD34-8000 .

(each box)$25:95

.$29.95
.$39.95

PRODUCTS

¢ Add $2.50 for
standard UPS
shipping & handling
« $2.00 EXTRA
for C.0.D.
+ Ohio residents
add 5> % sales tax.

CALL
FOR PRODUCT INFO TOLL

1-800-321-3640 FREE

IN OHIO call (216)289-7500 (COLLECT)

META Teonnolaaies CoRPaRATIGN ==

26111 Brush Avenue. Euchd, Ohio 44132

» Reader Service--see page 242

TO PLACE ORDER
1-800-

321-3552

ViSA

801219

‘!'RS 80 |5 a TM of Tandy Corp.
JANE is a TM of MTC.

11980 by Metatechnolngles Corporation, Inc.
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“Being somewhat of sound
mind, | fathomed that a parallel
output port would have difficulty
driving a serial printer. ..”

Thanks to Friesen

| have rarely seen an article as benefi-
cial as Frank Friesen’s “H-14, Meet The
TRS-80" in the October 1980 issue.

A year ago, | began searching for a
printer. The Radio Shack standard models
seemed overpriced for what they could do
(“Wait 'til the screen printer comes out” |
was told). | had experience with the tele-
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’ Heathkit with
their $595 build-it-yourself H-14. Being a
veteran of a tv, stereo and several pieces
of test equipment, | couldn’t see how |
could go wrong so | sent a check to Ben-
ton Harbor.

Being somewhat of sound mind, |
fathomed that a parallel output port would
have difficulty driving a serial printer but,
having read the RS new product releases,
| was aware of the RS-232C interface. My
local neighborhood store had one with, lo
and behold, an application/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 first time it was pushed.

After getting past the problem that both
the printer and the RS-232C interface had
the same gender interconnects, | loaded
the Radio Shack driver, set the baud
switches to 110 and entered LPRINT
“Hello” —it worked—but oh, so slowly.
Further reading showed that | could go all
the way to 9600 baud if | wanted (although
Heath did not recommend it, but | thought
that statement was for the H-8). Come to
find out the only speed that | could get, re-
liably, was 110 baud—how boring!

Then | noticed that Heath was offering
a software interface to the TRS-80.

Entered the driver and, what do you
know, welcome to the world of 4800 baud.

Everything was fine and dandy until:

How do you list out an assembly lan-
guage program while in TRSDOS?

If you don’t yet know how to use the
USR function, where do you put all of the

data statements for the BASIC POKE rou-
tine, in a program with many data reads?

Since | wasn’t into assembly language
programming, the first consideration
didn’t bother me too much, but the second
turned out to be a bear of a bug. | spent
half my keyboard time trying to figure out
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 burning
up the print head ($203) | resigned myseif
to an eternity of fighting the data state-
ment battle.

Then comes Mr. Friesen, with a two-
component interface for less than $15.

This one article has paid for my sub-
scription. My computer now has no idea
that a parallel printer is not connected to
it. When | can print while in DOS | know |
have something.

How much is a lifetime subscription?
And | will consider it only if you give Mr.
Friesen the “Article of the Year” award.

Mike Bloom
Houston, TX 77055

Software Copyright Law

Your November 1980 issue of 80 Micro-
computing contains an erroron page 48 in
your News section. The following informa-
tion is correct and might be brought to the
attention of readers of your “Software
Copyright Law” article.

H.R. 6933 was not passed into law on
August 20th. What happened is that an
amendment was approved to the draft
then within the House Government Opera-
tions Subcommittee. Yet another amend-
ment changed the bill again on September
23. As amended, the two most controver-
sial parts of the bill (which would have cre-
ated an independent Patent and Trade-
mark Office apart from the Commerce De-
partment, and which would have merged
the Copyright Office with PTO) were both
dropped. As revised, the bill was approved
by the full House Government Operations
Committee and, the same day, accepted
by the House Judiciary Committee.
Despite a last ditch effort to get it to the

floor of the House before the election, it
was delayed and scheduled to come up in
the lame duck House on November 12—
since then I've not looked it up.

By the way, the first Data-Cash wasn’t
really overruled either—but that’'s another
story. ..

Walter Schmidt
Bronx, NY 10463

We were informed by a member of the
CONTU commission and the counsel for
the Subcommittee on Courts, Civil Liber-
ties and Administration of Justice, that
HR 6933 had passed into law on August
20, 1980. At the time, we also checked with
the Bill Status Office which had no record
of the bill, but informed us that it often
took several weeks for the information to
reach their office.

Upon receiving Mr. Schmidt’s letter, we
again contacted the counsel for the Sub-
committee; we also contacted the Bill
Status Office and the Executive Clerk’s
Office at the White House. We stand cor-
rected. HR 6933 had not passed into law
on August 20, but did indeed pass in the
House and Senate on November 21. At
press time, the bill had not yet been
signed into law by President Carter.

By the way, Mr. Schmidt, we did not re-
port that Data Cash vs. J.S.&A. was over
ruled; what we said was that the reason-
ing behind the ruling had been altered.
—Eds.

Letters to the Shack

I've read Wayne Green’s comments re-
garding the improvement in Radio
Shack’s relationship to the public. Since
I’'m a bit cynical in general | was doubtful.
On November 13, 1980 | wrote a letter that
was loaded with questions and criticism
to Mr. Juge. | received the following in re-
ply.

“Dear Mr. Dunn;

Ed Judge has asked that | reply to
your letter of November 13th.

Thank you for your constructive com-
ments as well as for the many compli-
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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.
| hope that | have been able to provide
you the information you needed but if |
didn’t, please don’t hesitate to drop me
a line.”

This letter is signed by Bill Walters,
Consumer Information Manager. As |
said, I'm a eynic—but results are resuits.
They solved my problems in a business-
like manner, and fast.

I rely on my two TRS-80 Model I's in my
accounting business and in the produc-
tion of software. They are effective. 'm
looking forward to delivery of my Model il
It is important to me that good working re-
lationships exist between me, the maga-
zines | rely on, and the computer company
| deal with. Therefore | 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-
tializing 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-80 16K-Level Il were recently
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 difficult to do without the appropri-
ate instructional material and software
models to guide us. | 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 instructional materials of this type.
We can borrow software textbooks from
the California State Library when they are
available, but they can be kept for only
brief periods of time. The time period we
are allowed to keep them is just not suffi-
cient for us to properly utilize the informa-

tion and instructional aids they contain.
Would it be possible 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
to utilizing the subject matter, would be
used to study commercially developed
and professionally written 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 this request!

Gottfried R. von Kronenberger
PO Box B-49542

c/o Mr. R. E. Miller,
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 80 Microcom-
puting will be on its way to you, Mr. von
Kronenberger.—Eds.

Mad Hatter

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

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

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

Paul Leong
Chicago, IL 60659

At last report Mad Hatter Software was
out of business.—Eds.

Software Report

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

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

Input conts.

OAID

Quick Fix Column

At the suggestion of one of our read-
ers, Richard Burrow of Mountain View,
CA, 80 is seeking some short “quick
fix”" items that can be shared by all of
its readers.

These items will be reviewed by the
editors and placed prominently in the
letters sectfon, along with 80 Aid and
the all too ubiquitous 80 Debug.

We're not just looking for problems
here, but solutions—whether they are
homebrew or Radio Shack’s own.
—Eds.

Line Problems

| 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 Il display
lines of 80 characters? This is its only
remaining significant shortcoming. |
hope some genius has found out how
to do it or will solve this problem soon.
When | 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:PRINTA—B.
| hope to see some information on
these subjects in your magazine soon.
Michael A. Binkhurst
14939 Sylvan St.
Van Nuys, CA 91441
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Fowler's review in the February 1980 80
issue. My comments follow.

Mail List: Totally lacking in human en-

gineering. Cannot be modified by non-

skilled users. Major deficiencies in
printing test labels and storing special
displays.

Versafile: Equally lacking in human in-

terfacing. 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, | have nothing but
praise for Radio Shack’s ICS Inventory
Control System, which | 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.

| also have high praise for Express Mar-
keting’s Project Schedule Analysis Pack-
age PSA/1. The 61 page manual is a gem.
Any unskilled user should be able to oper-
ate the program without any problems,
first time. A real bargain, and easy to cus-
tomize.

M. Barlow
Pierrefonds, Quebec, H8Z 2A8

Good News

Could | pass on a good word? All 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, | just got two pleasant sur-
prises from Fuller Software. Not only did
the Supermap | 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!

Whitehorse, Yukon, Canada

Pyramid Still Lives

After reading the large number of let-
ters endorsing the Radio Shack program
“Pyramid,” | was thoroughly infuriated. |
have spent at 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 | first bought my 80, | bought
Pyramid as a starter program. | have not

Jock F. McTavish

found my way through yet. Many find this
sort of thing fun, but | come to the conclu-
sion that it is not a beginners delight, as
letters in the last issue imply. | think itisa
vague and over-acclaimed mess.

I will probably continue trying, for when
(and if) | find my way out alive, | will really
have something to tell my grand-kids.

True, the idea of calling the writer of a
program is 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 GMINC Software
Waco, TX 76706

LNW Expansion Board

i recently purchased a System Expan-
sion PC board from LNW Research. My
first application was to interface an H-14
Heathkit Printer to my TRS-80. | ran into a
few problems that might interest other
users. Since | have not yet expanded my
board beyond this application, response
from other users would be helpful.

Looking at the schematic, | noticed that
the terminating resistors for D4 through
D7, CAS, RD and MUX were 1k ohm/220
ohm pairs. | would have expected these
resistor pairs to be nearly equal and also
noticed that DO-D3 was terminated with
430 ohm/220 ohm pairs. | changed all the
terminating resistor pairs to 430 ohm/220
ohm. This resolved the hanging problem.

The H-14 printer connection to the ex-

pansion board (if wired by the expansion
board schematic) connected input to in-
put and output to output. To resolve this,
connections 4 and 5 were swapped and 6
and 20 were swapped in the DB 25 connec-
tor.

The H-14 busy signal is RTS 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 this configuration) A
jumper from U 52 pin3toU 20 pin3and 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

| have been very impressed by Radio
Shack’s new product line. The Pocket
Computer, especially, appears to be avery

useful addition to their already outstand-
ing collection of inexpensive computer
products. !

For the past several months, | have
been looking for a device which | could
use in a remote data collection applica-
tion. Indeed, | have gone so far as to have
a unit designed and prototyped which
would enable me to enter data in the field,
and upload that data to a large minicom-
puter system 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 (1/20) of the cost, and
| was overjoyed. }

Unfortunately, the Pocket Computer
can't talk to anything but itself. The Pock-
et Computer is capable of writing to cas-
sette tape, but the tape format is unigue
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 |, II, or 111 TRS-80 which will read
a cassette tape produced by a Pocket
Computer? | 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” article
and program by William Noel in your Sep-
tember issue have been very useful. There
were several changes that | 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 foliowing
two lines to express addresses be-
tween decimal 32768 and 65535 as
decimal — 32768 through - 1:

- 85280 V=27172 + UIF V> = 32768 THEN 65290
ELSE

T=PEEK(27172 + UpU =U + 1:RETURN
852907 = PEEK (27172 + U — 65536):U = U + 1:-
RETURN
Doug Walker
Salem, OR

Input conts. to p. 31
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AILING INFORMATION ?
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Meta Te echnologies

. )
DOCTOR IT UP WITH MTC AIDS-I"
WORKS WITH CASSETTE AND DISK!

eUp to 10 user-defined fields, records up to 254 characters long.

efMachine~-code assisted sorting: 200 records In about 5 seconds, any combination of flelds.
+ Full editing capabilities:

Backspace, Right-justity, Delete fleld, Restore field, Skip field, Enter field, Skip record, Delete record.
« Full selection capabilities:

Choose records to be worked on using any one of 7 comparisons.

Examples: NAME greater than L or STATE equal OH or PRICE less than 99.00
e Selections effective for the following maln functions:

*LOAD records from cassette or disk

sSAVE records to cassette or disk

*SORT records *DELETE records

sUPDATE/ADD records *PRINT/DISPLAY records

* Print/display any combination of fields in any order, in any position on a page-use for mailing labels, lists, etc.

MTC AIDS=I(Model 1) ............. it ereean.a. $34.95

Write for our complete catalog, or

FOR PRODUCT INFO  CALL TO PLACE ORDER
1.800-321-3640 ;glélé 1-800-321-3552 ,

IN OHIO call (216)289-7500 (COLLECT) VIsA
RS

WeTA TeChnNGLOGES CORPaRATIaN = = o

TRS-80 is a TM of Tandy Corp.

26111 BF’USh Avenue. EUC“d Oh|0 44132 1980 by Metatechnologies Corporation, Inc _J
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EDUCATION REVIEWS

Edited by Pamela Petrakos

“This close involvement of man with machine will,
in Papert’s view, yield some startling results
in the areas of learning, education and socialization.”

Mindstorms: Children, Computers and
Powerful Ideas

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

_ by Chris Brown
80 Staff

Mindstorms, by Seymour Papert, is a
revolutionary book about what can
and might be done with computers in the
field of education. Its content is drawn
from the author’'s years of research and
bears little relation to the drill applica-
tions that proliferate in computer aided in-
struction (CAl).

Two central themes occur in Mind-
storms. The first is that children can learn
to use computers in a most powerful way.
The second, is that learning to use com-
puters can change the way children learn
everything else in our society.

Early in his introduction, Papert can-
didly states, “It is not true to say that the
image of a child’s relationship with a com-
puter | 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.

Microworids

In Mindstorms, Seymour Papert gives
us a view of educational computing not
available anywhere else. The vision he
conjures 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, yieid
some startling results in the areas of
learning, education and socialization.
One of the most tangible will be a greater
understanding of the abstract in the very
young. The author even feels that we can
overcome our inherent mathematical pho-

bia with the conceptual help of com-
puters.

Papert’s theoretical roots are found in
the teachings of Jean Piaget. In Papert’s
words, “l take from Piaget a model of
children as builders of their own intellec-
tual structures. | call Piagetian learning,
learning without being taught.” Papert ex-
pands this model, however, by saying,
“But in many cases where Piaget would
explain the slower development of a con-
cept by its greater complexity or formality,
| see the critical factor as the relative
poverty of the culture in those materials
that would make the concept simple and
concrete.”

This is where the computer comes into
play for Seymour Papert. Computers can
supply children with examples and
models which simplify those complex
concepts. Papert's LOGO language, the
result of ten years research at MIT, is the
key that will unlock the door to theserich
conceptual microworlds within the com-
puter.

LOGO is actually a group of symbol-ori-
ented, interpretive languages that include
procedural definitions as well as the pos-
sibility of recursion. Using LOGO, young
children can program cybernetic robots,
called Turtles, to draw patterns or follow
instructions, By programming in symbol-
oriented “Turtletalk,” students are able to
participate in the creation of Turtle
geometry. This intimate level of participa-
tion, in Papert’'s view, provides an under-
standing of the abstract concepts under-
lying most advanced learning.

Theories at Work

Mindstorms provides many examples
of Papert’s theories at work. To under-
stand the nature of a differential, students
are asked to program their Turtles to draw
a circle. To do so, the student must 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 continuity in the
Turtle's action that eventually results in a
circular figure illustrates the nature of the
differential. The student can grasp the
concept of a differential without being for-

mally taught the intricacies of calculus by
simply participating in its creation. More
importantly, a student can grasp this con-
cept at a much younger age. The chapters
of Mindstorms 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 theoretical aspects of
his work and the practical results he sees
in his lab. In addition to being a lucid ac-
count of innovative research, Mindstorms
is also a well written book (something rare
in research accounts). Papert’s fluid style
draws the reader on to new horizons in ed-
ucational computing and each chapter
telegraphs to the reader the author's own
excitement about what he has accom-
plished to date and what he hopes will be
accomplished in the future.

Refreshing and innovative

In Mindstorms Seymour Papert gives us
a view of computers in education that is
refreshing as well as innovative. His abil-
ity to look at the machine in a new way, to

_visualize applications 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 with an interest in
computers, children, education or the fu-
ture. | recommend it highly! &
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Curvplot $16.95
Curvfit $16.95
MTS Enterprises
Niceville, FL

by Scoti Spangenberg

orthwhile books are an enjoyable
experience. 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,
| found Curvplot entertaining and in-
formative 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.

Curviit

Curvit is a polynomial curve fitting pro-
gram which 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 fit for each set
of data. The program takes between 20
seconds and a little over half a minute for
a third or fourth degree fit.

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

My major gripes are: The instructions
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, |
would have preferred a whole family of
curve fitting programs, not just a
polynomial curve fitting. For example, ex-
ponential 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 eliminated by

using PRINT to display the prompt and
INKEY#$ to read the response.

Curvplot

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 | 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 will 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

axes, relabel the axes if your plot over-
writes any of the labels, and refer back to
the menu of commands at any point inthe
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. This feature also aliows you to zero in
on any areas of special interest.

It’s possible to make the program bomb
if 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 B.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.

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
consisting 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 the transparencies. The student
is directed to turn to specific pages and is
toid 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

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 teach-
er's guide each end with a section called
“Feedback for Activities” which shows
the complete, correct programs.

Part I: Introduction to BASIC has been
extensively field tested on students rang-
ing from elementary school age to coliege
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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K-8 Math Program
Tandy/Radio Shack
Ft. Worth, TX

$199

Package Includes:
Teacher's Manual
10 Different Programs
5 Cassettes
3 Diskettes

by Frances H. Petrakos

esearch has identified poor recall of

math facts as a major source of stu-
dents’ skill deficiencies. It's a sad fact
that once students fall behind in arithme-
tic, they tend to stay there.

Radio Shack’s K-8 Math Program is an
excellent computer supplement to reqular
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 thing is clear—K-8 Math Pro-
gram excites all types of learners. It packs
the kind of interest and variety that chil-
dren love—along with the kind of solid in-
struction that effectively teaches compu-
tation skills. Drill work is of primary impor-
tance in arithmetic instruction and stu-
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 it's something else
when the computer tells the students
which column to add first and whether
there is regrouping or borrowing and
where to put that sometimes illusive
number.

Each feature of the program is success-
oriented. They are as follows:

@ Automatic promotion of the 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 begin.

@ Reinforcement message keyed to cor-
rect 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 question correctly. Later
grades were reinforced with statements
like “Great”, or “That'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 problems and terminate auto-
matically, or can be ended after a time
limit by using a keyword known only to the
instructor.

@ Individualized instruction for each stu-
dent. Each student moves at his own
pace, constantly challenged, but never
threatened. This is certainly important, if
the program were being used by a remedi-
al student.

® A flashing cursor denotes borrowing in
subtraction or carrying a number in addi-
tion. This same procedure is used for mul-
tiplication and division problems. Thisisa
very good technique for the slower than
average student, who has difficulty 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 exactly where
a student’s strengths and weaknesses lie.
This automatically shows a teacher or
aide what lesson to continue at the next
session. Thus the automatic promotion or
demotion feature allows the students to
progress at their own individual rate.

Skill Building Lessons

The skill building lessons in addition,
subtraction, multiplication and division
present more difficult problems as the les-
son numbers increase. An appendix out-
lines the problems covered within each
lesson, thus making it easier for a teacher
to place his/her student. A teacher can se-
lect the number of problems he/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 to work, and can also time
the sessions.

The program’s built-in features of 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 student is hav-
ing difficulty, he is required to work addi-
tional problems and must solve eighty
percent of the problems before he is pro-
moted to the next level. if the student is
unable to work at least forty percent of the
problems correctly, the previous lesson is
repeated.

K-8 Math Program is an excellent teach-
ing tool. The tapes for each grade level be-
gin with the most basic arithmetic facts
and computational skills, so that no mat-
ter how far behind a student may be, he or
she won’t be left out. And you can appro-
priately place the better student, offering
him a challenging, stimulating experi-
ence.

The math level in the tapes is carefully
controlled to make the program accessi-
ble to students of mixed abilities. And be-
cause only one math skill is covered in
each lesson, students practice intensely
and acquire the reinforcement they need
to master that skill before they move onto
the next.

Radio 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 positive
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.
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" META TECHNOLOGIES.. {{:-

) CALL TOLL FREE 1-800-321-3552 TO ORDER

MTC AIDS-1II

MODEL | .. .$69.95 MODEL Il ...$99.95

Introducing the latest addition to MTC's family of data management systems, AIDS-1II. NO
PROGRAMMING, easy to use. COMPLETE PACKAGE including demonstration application,

documentation and MAPS-II1 (see below).

® Up to 20 USER-DEFINED FIELDS of either n_umeric- or character-type,
® CHARACTER-type fields may be any length (total: up to 254 characters)..
* NUMERIC-type feelds feature automatlc formatting, | rounding. demmal alignment and

validation.

® Full feature EDITING when adding or changlng records
- ENTER FIELD (can't type-in more characters than specified)..

- BACKSPACE (delete last character typed). :

- DELETE FIELD contents, *
- RESTORE FIELD contents.

- RIGHT-JUSTIFY FIELD contents.
- SKIP FIELD (to next or previous field).
SKIP RECORD ’(to ne;:t or prewous record).

* SORTING of records is- MACHINE CODE' assnsied o
- 200 RECORDS (40 characters) in about 5 SECONDS.
- ANY COMBINATION of fields (including numerics) with each field in ascending or

descending order.

* SELECTION of records for Loadmg, Updatmg, Delétlng, Printing and Saving is

MACHINE CODE assisted.

- Specify up to 4 CRITERIA, ‘eech usmg»«(me of 6 RELATIONAL COMPARISONS.
- LOAD or SAVE selected records using MULTIPLE FILES.

- Example:

Select records representing those people who live in the state of Col-

orado, but not in the city of Denver, whose last names begin with “F"
and whose incomes exceed $9000. 00.

- Example:

Select records representing those sales made to XYZ COMPANY that

exceed $25.00, between the dates 03/15 and 04/10.
MAPS-1I1 (MTC AIDS PRINT SUBSYSTEM), included at no charge, has the foliowing features:

* Full AIDS-I1I SELECTION capabilities.

® Prints user-specified fields DOWN THE PAGE.

* Prints user-specified fields in titled, columnar REPORT FORMAT, automatically
generating column headings, paging and (optionally) indentation.

* Can create a single report from MULTIPLE FILES.

*® Prints user-defined formats for CUSTOM LABELS, custom forms, etc.

MTC AIDS CALCULATION SUBSYSTEM-III"

~ MODEL | . ..$24.95

MTC's most popular AIDS subsystem. Use
for report generation - involving basic

manipulation of numeric data. Features are:

« User-specified page title
s Columnar Headings
¢ Optional Indentation

« Use for accounting, lnventory. miancm
mtomatlon

and other numeric-based
systems.

MODEL Il .. .$39 95

® Columnar subtotals generated when
there is change m a use specified
- column. 2

« User-specified Columnar Totals

* Columnar values computed using con-

~ stants and/or column values

= Balance forward calculations (Ex: Gross
sales equals previous gross sales + sale
amount + sales tax).

Compare AIDS-II™ /CALCS-II™ wlth any oeher data management package under $100!
Others make claims, CALCS- 1™ delivers!
CALCS-lII" REQUIRES THE PURCHASE OF AIDS-II™OR AIDS-ITM

Let your TRS-80™ Teach You

EMBLY
LANGUAGE

REMSOFT’s unique package, "INTRODUCTION
TO TRS-80° ASSEMBLY PROGRAMMING" in-
cludes ten 45-minute lessons on audio cassettes, a
display program for each lesson providing illustra-
tion & reinforcement, and a text book on TRS-80®
Assembly Language Programming. Includes use-
ful routines to access keyboard, video, printer and
ROM. Requires 16K - Level Il, Model |.

REMASSEM-1
FOR DISK SYSTEMS

1~ Reader Service—see page 242

Let Your TRS-80™ Teach You
ASSEMBLY LANGUAGE
DISK I/O TECHNIQUES

REMSOFT does it again! REMDISK:-1 is a concise,
capsulated supplement to REMASSEM-1. Package
consists of two 45-minute lessons on audio casset-
tes, and display programs providing illustration
and reinforcement. Provides specific track and
sector 1/0 techniques, and sequential and random
file access methods and routines.

REMDISK-1

© 1980 by Metatechnologies Corporation, inc.

MTC is proud to announce MTC EXTENDED
BASIC I‘or the Model lI, by R. Ryen. Features in-
clude “fixes” to existi SIC, multi-line func-
tions, extending an existing sequentlal file, PEEK,
POKE, greatly enhaneed screen control and ex-
panded editi bilities. The contents of
variables are NOT c ANGED when editing, delet-
ing, inserting or merglnﬁllmes. allowing continued
pr ram execution! All this and much more. Com-
ible with SNAPP BASIC, below.

MTC EXTENDED BASIC

MTC brings you the best of SNAPP, Inc.’s Model Il
BASIC interpreter at a very cial introductory
price. Written entirely in machine la e, the
enhancements are fully integrated into n%uaglc and
uire no user memory or disk space. Utilizes AP-
PA AT's NEWDOS modifications to BASIC on the
Model I1. Features include 16 single keystroke
commands for editing, listing, and other opera-
tions. An enhanced program ine renumbering fa-
cility sup, relocation and duplication of blocks
of code. Includes a powerful cross-reference ca
bility for producing a list identifying program Ilne
locations of user-specified variables and line
numbers. Output may be displayed or printed.
Compatible with MTC EXTENDED BASIC, above.

SNAPP BASIC for Model 1

MTC AIDS MERGE-1II™

This subsystem will combine up to 14 AIDS-
created data files into a single, large file. An op-
tional purge capability removes duplicate entries
while performing the merge operation (can even
be used to eliminate duplicates in a single file).
Machine-code assisted for high-speed perfor-
mance, MERGE-111TM properly handles files sorted
by any combination of fields, including numerics,
with each field in ascending or descending order.

MTC AIDS MERGE-III™

~ For Model Il

PRODUCTS

Let Your TRS-80™ Test Itself With
THE FLOPPY DOCTOR &
MEMORY DIAGNOSTIC

by THE MICRO CLINIC
A com checkup for your Model |. THE FLOP-
PY DOCTOR completely checks every sector of
35- or 40-track disk drives. Tests motor speed,
head pnstl:loning, controller functions, status bits
and provides complete error logging. THE

. MEMORY DIAGN STIC checks for proper

write/read, refresh, executability and exclusivity of
all address locations. Includes both diagnostics
and complete instruction manual.

$19.95

SYSTEM DIAGNOSTICS
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Money Master

Med Systems Software
Chapel Hill, NC

$9.95

by Sherry M. Taylor

here's a new education program from

Med Systems Software for the TRS-80.
You remember your TRS-80—the one you
bought for yourself, but the kids have
taken over? If 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 drills in adding
coins and bills and drills in making
change.

As in any good educational program,
the student thinks he/she is playing a
game. The student is confronted with a
randomly generated maze stocked with
creatures and objects. To move through
the maze, the student must buy the ob-
jects and pay a toll to the creatures.

When the student 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 bill. 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 told how much the toll is and
what the creature took. Alongside the
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 again. If the student gets
the amount correct, but another combina-
tion of coins is better, that answer is also
shown. He is given credit for a correct an-
swer, but cannot use 68 pennies to pay for
something that costs 68¢. 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 animation routine is simple,
but adds a nice touch.

Although this program is designed for
children with some knowledge of money
and addition, with the help of a patient tu-
tor even younger children enjoy it. My five-

year-old moves through the maze while
his older friend works the problems.

When all the objects have 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 diffi-
culty. Easy deals with amounts under $1;

moderate, up to $5; hard, up to $10.

I wish the program had a preschool
level. This option could aliow 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. i

Vector Addition Program
Tandy/Radio Shack

Ft. Worth, TX

$29.95

Package Includes:
Programmer’s Guide
User’s Guide

by Mary Shooshan

good teacher is always on the look-
out for good—| mean really good—
teaching programs. A new addition to
Radio Shack's eductional software is Vec-
tor Addition, available on cassette or disk.
Useful in geometric and physical applica-
tions, Vector Addition will find the resul-
tant of up to twelve vectors and display
them tip-to-tail or from a common origin.
The program assumes you know what a
vector is and how to add vectors by tip-to-
tail and parallelogram methods. The man-
ual does go through some examples, but
you are responsible for knowing any nec-
essary formulas, e.g. for velocity, force
and momentum.

General Instructions

The 47-page manual begins with gener-
al instructions on using the TRS-80. This
introduction will enable people unfamiliar
with the computer (such as students and
teachers in a classroom) to get started
with a minimum of difficulty.

A very worthwhile section suggests
several ways to use computers in school:
in the classroom, in a lab, in the library. It
compares cassettes to disks as a medium
for storing programs. Finally, it notes sev-
eral things to keep in mind when choosing
a location for a computer system.

While the manual does a fairly good job
explaining most of the program’s special
commands, the very useful edit mode, E,
is barely mentioned. Don't let this stop
you, as editing or altering any of the vec-
tors is easy—just indicate which vector
you want to change along with the new
magnitude and direction.

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

dering around city blocks that are in per-
fect alignment with the compass and are
curious about possible flight paths for
crows, this example is for you. Two more
difficult problems with their solutions are
also presented.

A good listing of problems with solu-
tions is provided—problems covering fun-
damentals of vectors, displacement vec-
tors, velocity and acceleration, force,
gravitation, conservation of momentum,
and electric forces and fields—a broad
range applicable to both math and sci-
ence courses.

A Variable Listing

For those who are interested in pro-
gramming, a guide lists the variables and
subdivides the program into sections.
Tandy suggests no modifications, how-
ever.

How does this program add up? It's well
written and uses a good (for TRS-80)
graphic display. The manual is well orga-
nized for classroom use. This is a worth-
while package for demonstrating vector
addition as well as providing student
practice. &

Mary Shooshan received a B.A. from Col-
by College in math and philosophy. After
two years of teaching high school math
and science, she retired to pursue educa-
tional, as well as other, computer applica-
tions. Currently, she is an editor with
Instant Software, Inc.
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MTC AIDS CALCULATION SUBSYSTEM-III"
MODEL | . . .$24.95 MODEL Il . . .$39.95

User-specified _. oo x acrrvity report page 1—— Automatic Page
page title Numbering
USTOMER DATE QTY SALE AMT  SALES TAX GROSS SALES $/UNIT

Headings ; User-specified
675. 37.13 712,13 7.12  initial balance forward
1325. 72.88 2110.00  6.99
2475, 136.13 4721.13  6.53
3625. 199,38 8545.50  6.37
11288.50 6.86

Columnar values
computed using
constants and/or
column values

Indentation . ) 3707.48

7
13418.55 7
14784.77 6.
17353.70 6.
18340.12 6
22122.30 6

23520.17  6.99
generated when 24242.85 7,23

i|t1hae ':sci;z Chai?igg : : 26289.55 6.82  Bajance forward
g:lflmn. ] - \ calculations (Ex: Gross
sales equals previous
27339.27  7.00  gross sales + sale

. 28758.25  7.09  amount + sales tax)
3/20 . “ 29132.77 7.49

4710 . . 31216.40  6.95
4/15 . . 33874.00  6.65
4/20 . . 38279.62  6.29

Compare AIDS-1II™/CALCS-IN™ with any other data management package under $100!
Others make claims, CALCS-HI™ delivers with user-specified:

¢+ Fields in any order, with optional indentation ¢ Columnar subtotals and totals
¢ Computations using field values and constants = Full AIDS-IIt selection of records to be printed
Use for accounting, inventory, financial and other numeric-based information packages.

CALCS-llI"™ REQUIRES THE PURCHASE OF AIDS-1II""OR AIDS-1™

Products damaged in WE ACCEPT * Add $2.50 for

transit will b tandard UPS
I:xll?\a::ed © MOSS:" ,S,'?E,f RS DEALER shipping & handling

1
Prices, Specmcatlons, WITHIN ONE |NQU|RIES ° MASTEg CHARGE + $2.00 EXTRA

and Offerings subject » CHEC for C.0.D.
to changeg\mtho:lt BUSINESS DAY INVITED * MONEY ORDERS « Ohio residents
notice. *C.OD. add 5% % sales tax.

CALL _
_ FOR PRODUCT INFO TO PLACE ORDER -
. 1-800-321-3640 TOLL 1-800-321-3552

@o FREE
© Ve Tomitis FoenaTay . —=—

TRS-80 is a TM of Tandy Corp.
26111 Brush Avenue. Euclid, Ohio 44132 1980 by Metatechnologies Corporaton 1

+ VISA

+ Reader Service—see page 242 80 Microcomputing, February 1981 « 19
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Edited by Pamela Petrakos

“So that you don’t get lost in
a mind-boggling sequence
of computer programming events,

b

here is a beginner’s guide. ...’

Your First Computer
Rodnay Zaks

Sybex, Inc.
Berkeley, CA
Sottcover, 258 pp.
$7.50

by Carolyn A. Straub

o that you don't get lost in a mind-

boggling sequence of computer pro-
gramming events, here is a beginner's
guide to help you take stock of 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, |
found it a good foundation.

The figures and photos are clear. In
Chapter Seven, on “Business Comput-
ing,” there is a page by page illustration of
a run through a mailing list program.
Called NAD (developed by Structured Sys-
tems, Oakland, CA), the program has six
modules—four are demonstrated in print.
The program is written in CBASIC, a com-
piled version of BASIC. It includes file cre-
ation and sort routines in the selection of
entries for a typical mailing 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 applications.
Chapter 13, entitled “Help,” is a listing of
clubs, magazines and other educational
outlets where you can go to find out more
about your particular area of interest.

The reader is lured into the book by a

humorous opening chapter where a family
is living within a completely computerized
home. By setting these scenes, the author
teaches us definitions. 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-

puters are described briefly, in sum-
maries.

One thing | felt lacking was a thorough
discussion of software. Also the final
chapter, “Tomorrow,” too succinctly and,
without much analysis, describes the
future of computers.

There is still much to learn about the
science behind the operation of the
microcomputer. This book is, at least, an
incentive to learn more. B

A SAFE House Electronically
Tandy/Radio Shack

Ft. Worth, TX

Softcover, 125 pp.

$1.95

by Bruce R. Evans

M any of you may be wondering how to
develop home security systems us-
ing your microcomputer. And although
you may be able to write the software 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 with a small book written in distinc-
tive style by Texas instruments.

Chapter One is an anecdote of the need
for protection, which progresses to a nar-
rative on how security has been achieved.
Don't let the childish style of this chapter
put you off. Just skip it!

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

Chapter Three gets down to the resis-
tors and capacitors of a system. With
three solid examples, the book describes
the best way to monitor and protect spe-
cific layouts. The pros and cons of each
method are spelled out along with the me-
chanics of the hardware. The simplicity is
amazing. Perimeter as well as space sys-
tems including infra-red, sonar and micro-
waves are discussed. The emphasis is on

home security to safeguard the house and
contents in the owner’s absence and,
more importantly, to protect the occu-
pants when they are home.

Chapter Four does the same for a busi-
ness. Here, the emphasis is on detecting
and catching an intruder as well as pro-
tecting your business from sudden flood-
ing or fire. Most of the ideas presented
within this chapter are also applicable to
your home system.

Chapter Five deals more explicitly with
the hardware, particularly the intercon-
nections that enable response. A few
hints are given on using a computer but
these are suggestions rather than specif-
ics. 1 don’t feel that this is a failure of the
book—it is beyond its scope and purpose.

The book is well-written and factu-
ally accurate; | recommend it to anyone
who is contemplating building a security
system. M
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Typing Tutor
Microsoft
Bellevue, WA
$14.95

by Richard S. Adcock

So, you're great with 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
yourseif for having taken basketweaving
rather than that typing course.

You could call a local college and see
what they offer in 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 your computer into the Aristo-
tle of Typing Tutors.”

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

Typing Tutor is designed with the pro-
grammer in mind. During the typing exer-
cises, it is not unusual to come across
words like DEFINT or DEFDBL which may
seem like gibberish to many people, but
are of interest to programmers.

Peeking While Pecking

According to Microsoft, the unique
thing about this program is a feature they
call Time Response Monitoring (TRM),
which allows the computer to scan the
keyboard 20 times a second, keeping up
with even an extremely fast typist. This is
also the feature that presumably separ-
ates the teachers from the Aristotles.
TRM 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 practice letters,
numbers or symbols, then choose either a
practice paragraph or typing lesson. The
practice paragraph is used primarily as an
indication of current skills. When finished,
the computer analyzes the results, indi-
cating 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 starting out) with any cne character,
it is moved off the practice list and
another character takes its place.

The beauty of this system is that you
work only with those characters that you
need to practice. Old Mrs. Markel, the high
school typing teacher, could never have
done this.

After you have run through a series of
ten lessons, the program allows you to
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 practiced until 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-

tor of maybe 50 percent. Yet, a slow cas-
sette isn't all that painful, is it? You can
always drink a cup of coffee (or some-
times two) while waiting. If you can up-
grade your typing speed from a hunt and
peck 10 words per minute to 98 percent ac-
curacy at 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. &

Deathmaze 5000

Med Systems Software
Chapel Hill, NC

Level Ii, 16K

$12.95 on cassette

by Debra Marshall
80 Staff

I 've had it! 'm sick of it! | hateit!. . . Well,
maybe I'll try Deathmaze just one more
time.

This has got to be the most infuriating,
irritating, aggravating, frustrating, anger-
ing, spellbinding 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 boil, my teeth
chatter, and | 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 practic-
ally no directions whatsoever, but it does
have a warning: “Be patient. You will not
solve Deathmaze during the first week. Or
the 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 predictions about
my career, when he’s not making sugges-
tions about how to solve this puzzle. I'm
getting desperate. What do | do? | can'’t
get past the first level!

To Everything There is a Season

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

pening. What would you do with a rotten
sneaker, a jewel handled dagger, a preci-
sion crafted frisbee, a hat with ram’s
horns, a broken calculator, and the boxes
all of them come in? Or what | am sup-
posed to make out of the cryptic message
| found on one wall: “To everything there
is a season”? | mean, nothing works!

I'll tell you what | keep doing. | keep
starving to death. I've starved to death by
individual and group effort, at feast 50
times in the last two weeks. A person's
got to eat somehow! | 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 | really
want to put myself through five levels of
this agony?

Ah, but such enticing, interesting
agony!

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

Invert and telephone.

Invert and telephone.

Invert and telephone.

Invert and telephone.
Maybe | should try.... &

Note: In an attempt to preserve the sanity
amongst the staff at 80 and Kilobaud, and
in order to get some real work out of these
game-crazed editors, 80 Microcomputing
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
different, 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 all pro-
grams—it remains basically an Electric
Pencil mod. All of the dual case mods I've
encountered need to reserve memory fora
driver routine, and some programs | have
conflict with the dual case drivers. Then,
along comes The Patch.

One day | was looking at an advanced
copy of an advertisement for Kilobaud
and 80 Microcomputing on the Patch. The
ad had statements like ‘Electronic Mod-
ule,” ‘No software to load,’ ‘Operates like a
standard typewriter,” ‘Block cursor,” ‘Spe-
cial options available for five to ten dollars
more.’ It convinced me to look into what
The Patch could do.

| called Cecdat and spoke to Greg Matt-
son, who told me that the first moduies
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 | 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 full
bloom. When | arrived home, on the table
lay a package marked The Patch. The way
the day had gone | wasn’t sure if | wanted
to open it. | found the instructions aimed
at a novice user. | 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 littie relaxation while
reading over the instructions again, | de-
cided to tempt Murphy. it went along flaw-
lessly and in 30 minutes | was ready to
power up. Lo and behold, on my video
screen was upper and lowercase. Need-
less to say | 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 | had lowercase
and | didn’t even load a driver routine.

| then proceeded to try TRSDOS 2.1, 2.2,
2.3, NEWDOS, and VTOS 3.0. BASIC will
accept lowercase but DOS will not. Fortu-
nately, | had some zaps for NEWDOS to al-
low DOS to accept lowercase commands.
After | 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 | realized that it was looking for a re-
versed keyboard. When | 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 stop the scroll.

Next | tried my disk directory program
because it resides in high memory and
uses the rest of memory to record and
manipulate the records. 1t worked per-
fectly! In highsight though, | 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 | had never
seen before.

Murphy’s Law #15

Next | entered free and was greeted by
‘program not found.” What program? |
asked for free space on the disk. Then |
noticed that 1 had only typed ‘fre.’ Pardon
me computer. Something was wrong, |
couldn’t get that second ‘E’. No matter
how many times 1 hit that ‘E’ key, it would
not print. | tried a different key and it
worked. Then | went to the ‘E’; it worked. |
tried it a second time. No good. Finally |
found | had to wait about 15 seconds be-

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

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

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

| Love My Patch

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

| 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, | re-
ceived my Patch in February 1980 and it
has worked ever since without a hitch.l

80-Graphix 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-resolution graphics. The
80-Graphix board, the ad says, gives you
greater resolution than the Apple li. 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. | managed to install the board
with only one slight modification in the di-

rections. One of the ICs was “hunch-
backed” and wouldn’t stay in place forthe
cement to dry. | 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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Bill Sez:
Don’t gamble!
Buy only from a

Factory Authorized ® Anade”‘ DP-

Source, .

ASK FOR OUR
INSTANT DISCOUNT
From Roy Hawthorne
Talk To Bill Tokar On

Applications

v Reader Service—see page 242

CALL TOLL FREE
U.S.A.
1-800-521-2764
MICHIGAN
1-800-482-8393

Buy Only From a
“Factory Authorized
Source’’ ' '

# [ £

i
Roy-Sez: Right! Sy i 1Y
The customer -
receives trained
authorized service:
along with
interface
information;

G

B ITAIG

Reminder:
We are open

WRITE TO:
“The Stocking Source’

, - 438

8:30 AM to 5:00 PM EST | [NEW] 24069 Research Drive

Monday through Friday

Farmington Hills, M| 48024
313-474-6708
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t’ff eous afantasy Interlude is: @ A Bed of Roses (Inter-
i (I'nterlude #49) l The C (Interlude #7) B Rodeo! (Interlude #71) B The King and |
460) B Some Enchanted Evening (Interlude #84) @ Cavernan Caper (Interlude #82) B From Here
Interlude No. 30) & Satin Dreams (Interlude #72).

rludés are included in the program. Most are described in detail in the accompanying manual,
se Interludes are buried in the program awaiting that very
en your interview says you're ready. (When you learn secret

¥99. your love life may never again be the same!) Interlude lnterIUde ¢

give you experiences you'll never forget. Are you ready for it? The Ultimate Experience

[ e ——— e —————

INTERLUDE; 10428 Westpark, Houston, Texas 77042, I'm really ready. Send my Interlude today.

Apple Il (16K)* TRS-80 (Level [I-16K)**  Poster Available for immediate shipment.
[} Cassette ($16.95) [ Cassette ($16,95) O 20"x 24" reproduction of

O Diskette ($19.95) [ Diskette ($19.95) this ad without ad copy Please enclose your check payable to INTERLUDE
[ Diskette—Pascal or DOS 3.3 ($1995) ($4,95~"i|‘1(‘|ud85 or Complete the charge information:
Add $1.50 for shipping and handling. shipping charges)

“MASTERCARD [ VISA All charge customers must sign here. :
: Accoum No. i Expirationdate__ MasterCard Bank Code
CHARGE CUSTOMERS: Order by phone toll-frec! 1-800-231-5768 Ext. 306 (Texas: 1-800-392-2348 Ext. 306)
Name £ Age 25
Address L2 S
City e State Zip ==

*Apple Ils a registered trademark of Apple Computers, Inc. **TRS-80 is a registered trademark of Radio Shack, a Tandy Co.
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olution, 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; while OUT 255,160 puts you
into the high resolution mode; and QUT
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 modified to correct the transposition.

Once you are in the program mode, the
screen is’blanked out, 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 talking
about.

Normal TRS-80 graphics characters are
composed of a rectangle of 2x 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
XORed 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
previously SET. Note that this is done by
putting a new character into that byte of
video 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 the 80 Graphix Board. The
Graphix Board will display the character
whose CHR$ number is the XOR of 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 of 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 x6x 12 makes more
sense.

The memory locations starting with the
video memory (15360 in decimal or 3C00 in
hex) are used to store the bytes that de-
fine 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 for
all 64 characters requires 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 it left in assem-
bly language) and set bit seven (add 128
decimal). This is the number that you will
POKE into the first byte of video memory.

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

Advertising Claims

As | previously mentioned, the adver-
tisement that Programma International
runs is not entirely as it sounds.

The ad states that several demo pro-

grams are included with the board, be-
sides software to aid in the development
of graphics characters. Several in this
case means three: a fairly 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 aforementioned lowercase
generator.

Their ad shows a powerful looking char-
acter generating program and what you
get, “Create,” looks somewhat similar,
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
it 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 all
your characters, one byte at a time, write
down the data statements and type them
into your program.

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

However, if a graphics generator is your
heart’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 for you.
Once programmed, the switch between
high resolution and normal graphics is
easy in both assembly code and in
BASIC.H

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

by Robert James Lloyd

H ave you ever wanted a hard copy list-
ing of a special program? Or tried to
debug a 250-line program while only look-
ing at the video display?

If 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 | became a micro-
computer hobbyist, | began the search for
a printer that met my needs.

A friend of mine was able to attend the

New York National Computer Conterence
last year, and as a favor, brought back
some of the literature distributed by the
many exhibitors. Needless to say, | was
engrossed for several hours, during which
time | digested the pros and cons of vari-
ous printers available for the TRS-80.
Graphics, friction feed, tractor feed, up-
per/lower case; the list goes on and on.
Being the contented owner of two Ra-
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dio Shack computers, | decided to contin-
ue with their products. | wanted a printer
that could handle numerous forms with-
out locking me into any one type of paper
such as thermal or roll stock. While | have
nothing against these printers, | wanted
to be able to print labels, envelopes,
and different kinds of multi-part forms. All
the requirements | desired were found in
Radio Shack’s Line Printer I1l.
Retail price of Line Printer Ill is $1999!
Admittedly, two grand is a rather steep
price for the home hobbyist, but consider
its features:
® 120 cps/50 Ipm.
® Upper/lower case.
® Bi-directional, logic-seeking carriage.
® ASCI characters from decimal 32 thru
decimal 127.
® Expanded character capability, soft-
ware selectable,
® Handles forms up to 15 inches in width
and up to five parts,

® Adjustable tractor feed for alignment
accuracy.

® 132 characters per line (64 with ex-
panded character format.

® Compatible with Model | or il

® Can be used with or without expansion
interface. (Requires Printer Interface Ca-
ble 26-1411 for operation without El).

® ONLINE/OFFLINE modes.

® Paper out sensor stops printer when
end-of-forms is reached.

® Six or eight lines per inch, software
selectable.

® Manual controls for line feed.

® Rear or underneath paper feed.

® Manual self-test.

® Ribbon in cassette form to allow easy
replacement.

® 9 x 7 dot matrix print head.

The one feature lacking is graphics.
Perhaps, one day, Radio Shack will mar-
ket a graphics modification for the printer
as they did the lower case mod for the
computer. (Are you listening, RS?7)

Several other negative characteristics
came to light during my first week’s own-
ership. Most are built-in quirks that take
getting used to, but one is just plain
economics. Below are the quirks:
® Line Printer lll automatically prints 132

characters per line unless a carriage re-

turn is received. When listing programs,
line statements should not be longer
than 8090 characters for 8 1/2”" + 117
paper. Longer lines will require 15"
forms.
® You cannot backspace the printhead or
overstrike characters (such as when
you wish to underline).

® The first form fed in is wasted because
of the print area’s design. This is espe-
cially annoying when printing checks or
using pre-numbered forms.

26 = 80 Microcomputing, February 1981

® On/Off switch is located in the rear. This
is not an actual deficiency, just my per-
sonal preference. | like all controls and
switches in one place.

Now the economics. Two thousand dol-
lars for the printer was high, but | accept-
ed it. 1 realize inflation is taking its toll. But
| can’t believe the price of a replacement
ribbon: $21.95! | have yet to find any at a
cheaper price. Mine only last approxi-
mately three to four months which
amounts to $65-$90 annually. And if you
use Line Printer 1li in a business, ribbon
costs could exceed several hundred dol-
lars a year!

Set-up can be accomplished in 15 to 30
minutes, depending on how anxious you
are. Follow the operating instruction
booklet and you should have no trouble. If
you are using the Printer Interface cable,
follow instructions outlined in the booklet
for proper connecting procedures.

Because the instructions are clear and
straightforward, there’s no need to go into
the procedure for conducting a self-test.
Once this has been accomplished, you
should be ready for a trial run. My self-test
consisted of a simple program listing. At
no time did | experience any problems or
malfunctions. Line Printer |1l has worked
each and every time it has been powered
up without error.

There are several hints | feel that |
should pass along to help the beginner. If
you should print in the expanded charac-
ter mode, be sure to reset it back to norm-
al mode. This must be done via a software
command. Otherwise, the printer will pro-

duce expanded characters until it is pow-
ered off and on again. The same applies
when printing eight lines per inch.

Line Printer 1l weighs in at a hefty 50
plus pounds. For this reason, Radio Shack
recommends that a printer stand be used.
| didn't have the funds available to buy
one after purchasing the printer, so | made
one utilizing 1/2” plywood and several
two-by-fours. This allows feeding forms

directly from underneath.

For you electronic wizards, diagrams of
the controller logic, power supply logic,
driver logic, and motherboard logic cir-
cuits have been included in the instruc-

tion booklet. | would, however, caution

anyone from trying to make repairs on
their own. If repairs by Radio Shack be-
come necessary, their policy is to charge
a higher rate if there is evidence of tam-
pering. Also you would automatically void
the warranty. :

Radio Shack has a great printer here.
Positives far outweigh any negatives. |
have had my Line Printer 11l for almost a
year and have come to appreciate the lux-
ury of owning it. | would not hesitate to
recommend the purchase of a Line Printer
It to anyone. The one major advantage, |
feel, is the readily available service—with-
out having to re-package and pay shipping
and insurance—when and if repairs be-
come necessary.

Should you decide to buy, you will be
getting a valuable addition to your compu-
ter center. With proper care and mainten-
ance, you will experience trouble-free op-
eration. Happy printing! @




PROGAMMING TOOLS

TOAM ............. ... ...... $14.95
For Modelll ................. $24.95
Includes MTC QUE Card!

Having trouble with RANDOM FILES? With MTC's
Table-Driven Access Method (TDAM) you'll never
fret over FIELDing again. No knowledge of
random access files is required. Insert the TDAM
“interpreter” into any BASIC program and type in
a few DATA statements describing the information
in your files. TDAM does the rest! Reads and

writes fields and records of any type {even com- |

presses a DATE field into 3 bytes!). Features
automatic file buffer allocation/deallocation,
memory buffering, sub-record blocking/de-
blocking, and handles up to 255 fields per record.
Super fast and super simple! Complete with
TDAM interpreter, instructions and demo pro-
gram. Requires programming experience.

Twelve in-memory high-speed sorts for use in any
BASIC program: stable, non-stable, with/without
tags, for numeric or string data. Random File
Sort included. Some sorts written in machine

code. Includes sort subroutines, demo programs |

and instructions. Relocate as needed with
REBUILD. Requires programming experience.

SHRINK................... $14.95
ForModelll................. £$24.95

Makes Every Byte Count! Make programs
smaller and faster! Combines lines & removes un-
necessary code including remarks, without alter-
ing program operation. Typically reduces pro-
gram size 25% to 40%.

SUPERSEDE ............... $14.95
ForModelll................. $24.95

A "must have” for the professional programmer
or the serious amateur. Probably one of the
greatest time-savers available. Write programs in
shorthand - change variable names - generate
rtﬁram documentation - use with REBUILD and
INGLE to build new programs from old ones.

MINGLE-lI.................. $14.95
ForModelll................. $24.95

Merge up to 14 files (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 comparison field. A very han-
dy utility for consolidating data files.

Products damaged in

The perfect supplement for your

"OTHER MYSTERIES”
VOLUME Il

foreword by

H.C. PENNINGTON

demes Farrouy

MICROSOFT RASIC DECODED

& OTHER MYSTERIES

for the TRS-50

Call now and place your order tor this new book,
“MICROSOFTTM BASIC DECODED & OTHER
MYSTERIES for the TRS-80TM", from 1JG, Inc.
A primer for cassette and disk BASIC on the
TRS-80TM, the information provided applies to
similar MICROSOFTTM BASIC interpreters.
Features include definition of terms, an over-
view of BASIC and DOS, explanation of exits, er-
ror codes, verb actions, “cold” and “warm"”
restart procedures and examination of system

utilities, arithmetic support and /O driver [ & i PSPPI S o AP
© Complete for Model | with all utilities

routines, and the communications region in
RAM. Individual routines are explained in detail,
with an index provided for easy access. Appen-
dixes include tables for BASIC and DOS vectors,

stacks and interrupt locations, PLUS thousands :

of comment lines for the complete
MICROSOFTTM BASIC.

MICROSOFT™ BASIC DECODED . . $29.95

NEWDOS, from 1JG, Inc.

"“TRS-80™ DISK AND
OTHER MYSTERIES”

by Harvard C. Pennington

132 pages written in PLAIN ENGLISH packed
with HOW TO information with details, examples
and in-depth explanations. Recover lost files and
directories, remove file protection, make BASIC
programs unlistable. How to use SUPERZAP,
recover from DOS errors and MORE!

TRS-80™MDISK............. $19.95 |

NEWDOS/80

WE ACCEPT

by Apparat

Apparat's long-awaited successor to NEWDOS+
is here! This is not an enhanced version of
NEWDOS, but a completely new product.
Simplified DOS commands can be instantly ex-
ecuted from BASIC, even within a program,
without disturbing the resident code. System op-
tions, such as password protection, number and
type of disk drives, BREAK key enable/disable
and lowercase modification recognition, can be
quickly and easily changed. Five new random-
access file types allow record lengths of up to
4096 bytes, and no FIELDing! A powerful CHAIN
facility allows keyboard INPUTSs to be read from a
disk file. An improved RENUMBER facility per-
mits groups of statements to be relocated within
program code. Diskettes may even be
des‘jﬁ;ated as RUN-ONLY! Features all
NEWDOS+ utilities (SUPERZAP 3.0, etc.) and
much more! One MTC technical staff member
said having NEWDOS/80 is “better than sex”
{you'll have to judge for yourself!). Includes
180-page instruction manual and MTC QUE
d

card.
NEWDOS/80.................. $149.95
MTCOUE Cardonly.............. $7.50

CALL REGARDING OUR
NEWDOS + UPGRADE PRICING

Plus exclusive MTC QUE card!

NEWDOS +

5 $ 6 9 95 by Apparat

_includes REF, RENUM, SUPERZAP, EDITOR/

ASSEM., DISASSEM., DIRCHECK, and more! This

" is the original NEWDOS with all of Apé)?rat's utility

programs. Includes exclusive MTC QUE (Quick User

Education) card.

40-Track Version......... R $79.95

MTCQUE Cardonly ............... $1.50

o Add $2.50 for

transit will be MOST ORDERS DEALER « VISA standard UPS
Prices, Spaciiest SHIPPED INQUIRIES  MASTER CHARGE | . §700 ExtRa ™
and Olferings subject WITHIN ONE INVITED » CHECKS for C.0.D.
to change without BUSINESS DAY : “CA%NDEY ORDERS * Ohio residents
notice. iy add 5% % sales tax.
CALL

»* Reader Service—see page 242

FOR PRODUCT INFO
1-800-321-3640

TOLL
FREE

IN OHIO call (216)289-750Q (COLLECT)

MeTA Teenngacics COoRPORATIGN -»

26111 Brush Avenue. Euclid. Ohio 44132

TO PLACE ORDER
1-800-321-3552

master charge
)

R
VISA

801219

TRS-80 is a TM of Tandy Corp
#1980 by Metatechnologies Corporatijen, Inc
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EDUCATION

by Earl R. Savage

50

“Nothing but computer language
is written in uppercase.

If you are going to teach

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

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. |
used to hear a lot of gripes, but a number
of the problems were solved by RS. They
put those solutions in 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 limited 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-
struction? 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 fee. (Note the
lack of an “r” in 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 alsc been many magazine

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 | installed my first lowercase
mod, | was surprised to find that some of
the small letters looked strange. The let-
ters with descenders (p,q,g,etc.) sit up on
the line instead of descending below it.
Those letters are clearly different from
their uppercase counterparts, and you will
find it takes a while to get used to having
them there.

The practical way to real descenders is
to replace the IC character generator. | un-
derstand that all but the earliest 80s have
that chip in a socket, making its replace-

“The letters with
descenders. . . sit up on
the line instead of
descending below it "

ment quite easy. The only source | 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 inthe new . The generator costs about
$20 and it makes a beautiful display.

Speed Mod

| suggest that you make another modifi-
cation while you are in the 80, to speed up
its 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 do it. 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 faster 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 modifications 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 | 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 the cassette or the cables or all of them
before it 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 to gen-
erate an endless series of math practice
problems. How can you prevent a ques-
tion from being repeated on the very next
item?

Take a lock at this procedure:

120 =X

130 X =RND(30)

140 IF X =Y THEN 130
150 PRINT AS(X)

In line 120, the last completed item
identification is filed in Y and the new se-
lection is made in line 130. They are com-
pared in line 140; if they are not the same,
execution falls through to line 150, which
causes the new item to be displayed.

Although two consecutive items cannot
be identical, there can be repetitions as
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long as there is at least one other item be-
tween them. If you wish to prevent the rep-
etition of the last two questions, make
these changes:

120Z=Y¥=X
140 1F X =Y OR X=Z THEN 130

This procedure assumes that your
questions are stored in array A$(n). It is
easily modified to suit other types of ques-
tion storage or generation, and can be ex-
panded to prevent duplication of as many
previous items as you wish.

There is a better approach to non-rep-
etition when the number of items to be
avoided becomes large. Let's look at the
case of a series of random questions
about the 50 states when you want no rep-
etitons. We'll put the items (states) in ar-
ray A%$(n). These statements would be
placed in the program:

0 M=0

100 M =M + 1

110 IF M =51 THEN 170
120 X = RND{50)

130 IF T(X) THEN 120
140 T(X) =1

150 PRINT A$(X)

160 GOTP 100

This procedure sets up numerical array
T(n) to test for repetition. Each T(n) is ini-
tially equal to zero. When X is selected in
line 120, line 130 tests to see if T(X) equals
zero. If not, line 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, the flag is set. This means that the
same value of 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 50 and
only 50 items are selected.

Either method for preventing repetition
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.
Sometimes the solution can be complex.
Often, however, a short subroutine or a
few program statements will provide a so-
lution.

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

() ACCOUNTANT

by Michael Tannenbaum C.P.A.

I t seems that no matter how much effort
and care you put into learning a new
piece of equipment, old Murphy is not far
away. Despite all the time that | spend at
this gray box, | still have much to learn.

This is a classic example of the dan-
ger of violating one of the most basic
principles of microcomputer application.
Never mix equipment from different
manufacturers!

One of my clients recently installed a
Model 1l system. Because they already
owned a Teletype Model 40 printer they
asked me if it could be connected to the
Model Il.

| reviewed the Model 40's specifications
and found that it could be equipped with
an ElA-compatible serial interface. The
Model Il is equipped with two EIA-compat-
ibie 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 inin-
terfacing the two devices, and | 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 | was asked for assistance. |
quickly found several inconsistencies.
The Teletype required two more connec-
tions than the computer provided. After
much head scratching, the Teletype tech-
nicians finally succeeded in developing
an interconnecting scheme that should
have worked. Unfortunately, the Model 1l
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. | switched to
the CP/M operating system. With this
system and MBASIC 5.0, | 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 TRSDOS. 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
While 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-initialize the interface. You
could 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, | had had experience with
custom printer drivers in the past. | knew
that the development of driver software
for a Model || TRSDOS system was a com-
plicated 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.

| just ran into these problems when |
purchased a surplus Selectric typewriter.
Although the driver program and conver-
sion table was supplied with the Selectric,
it took almost a menth to get it working
with TRSDOS. Based on this experience, |
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 approximately $4,900.

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

By now I'm sure you are curious what
happened to the Selectric: | sold it. As |
had guessed, Radio Shack modified ali
the drivers when they issued Scripsit |l on
TRSDOS 2.0, and the Selectric no longer
worked. Facing another month of interfac-
ing problems, | gave up.

Taxes

As | write this column, we are deep into
our end-of-year tax planning procedure. It
is this planning procedure that a profes-
sional uses to help clients make proper
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50 ACCOUNTANT

decisions to minimize taxable income.

To aid in the tax projection procedure,
many accountants use worksheets that
summarize tax information in various
categories. Typically, these categories
are quite broad with littie detail, such as
dividend income, capital gains, and part-
nership distribution. But these are profes-
sional procedures.

A program for the average taxpayer is
Micromatic Programming Co.'s Tax/-
Saver. Although the product we reviewed
was not in its final form, it is an excellent
example of conversational 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,
| 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 of the tax-
payer. As its conclusion, even the neo-
phyte, unfamiliar 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. It de-
manded the services of a two-drive Model
I. The version | 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 finish the work
at one interrupted sitting, free from power
outages or voltage surges.

After a bit of beginning graphics, the
program embarks upon a well thought-out

interrogation of the user. Initially it goes
about the business of creating a gener-
alized picture of the taxpayer. It offers ad-
vice as to whether to file the short or long
form, compares the merits of married
couples filing jointly or singly, and recom-
mends data to have on hand before begin-
ning the return.

All information 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 selection.of
suitable dependents. A brief description
of qualifiying characteristics is displayed
followed by a query as to whether you
need any assistance in screening a par-
ticular 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 of the operation, you
are presented with a very complete menu
of deductions and options, each intro-
duced with a general description and re-
marks as to suitability. 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-
tion. Various irregularities, such as over-
payment of FICA taxes, are screened out
and information necessary to recapture
them is provided.

Slides Smoothly

Although the final 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-accountant

can prepare his own returns or should
seek professional help. This program is
certainly equal to many store-front tax
preparation services and could be more
sophisticated. It slides smoothly through
adjustments to investment credit tax on
items prematurely sold, alternate min-
imum tax, income averaging, etc.

Because of the mass of detail, reguia-
tions and figures pertinent 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 Micromat-
ic Programming Company, Georgetown,
CT.

After Gordon’s well chosen comments,
| can only caution that programs such as
Tax/Saver may not be desirable in all
cases. Tax law is compiex, and no com-
puter—regardléss of how cleverly pro-
grammed—can equal a competent pro-
fessional. For example, Tax/Saver does
not handle Schedule D transactions.
These transactions occur when capital
assets are sold or exchanged. Despite
these objections, 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 |
am using an outsider to assist me in re-
viewing a piece of software. | welcome
comments from any Model | or |l user who
would like to share his experience. | would
especially like to hear from users of spe-
cialized software such as real estate
packages, cash register emulators, sur-
vey systems, or critical path scheduling
systems. | believe that your comments
could be of value to all our readers. Please
do not hesitate to write me. Once again
the address is: 42 Bulaire Rd., East
Rockaway, NY 11518. 8

Features of the FATIGUE FIGHTER ®

FANCAR: HGITTHR -,

REDUCES OPERATOR FATIGUE THEREBY ALLOWING MORE EFFI-

CIENT USE OF THE COMPUTER.
INSTALLS EABILY
EWS, CLIPS, O
IGNED TO MAT!
SILVER BORDER TO

ITY; EASY OF CLEANING; AND A QUAL
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APPEARANCE.
.

DOES NOT VOID THE COMPUTER WARRANTY.

Send Name & Address Typed or Clearly Printed with
Check ‘'or Money Order for $12.95 Each, Inciuding Ship-
ping. COD's -are $2.50 Additional Per Order & are Ac-

TRS-80 IS A TRADEMARK OF TANDY

cepted by ‘Mall or by Calling 904-378:2484:9-5 M-F,
Florida Residents Add 4% Sales Tax.
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Index Welcomed

While thumbing through my stack of 80
Microcomputing magazines the other
day, frantically searching for an article
that | remembered seeing, | happened
upon Mr. Klungle's Magazine Index pro-
gram in the April 1980 issue.

My search ended right there. | didn't
find the article | was originally looking for,
but | did find a useful piece of software
that will undoubtedly save me consider-
able time and frustration in the future. Itis
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$;” DATA ON
TAPE":PRINT:OUT255,4:FORI = 1TO5000:NEXTI:
PRINT#- 1,N$,

This turns on the tape transport and ad-
vances the tape well beyond the leader,
preventing an attempt to write on the
leader.

By the way, as | was feeding data into
my Magazine Index program, | located the
article that | had vainly searched for
earlier.

Gordon Hogue
Panorama City, CA

Tape Scripsit Mods

In the October issue, R. J. Lighton ex-
plained how to modify Radio Shack’s
Scripsit to make the line feed commands
work properly with a Selectric-type printer.
His instructions were for the disk version
of Scripsit.

For the tape version, the memory loca-
tions to be modified are different: loca-
tions 60EOH and 60F4H must be changed
from OAH (line feed) to ODH (carriage re-

turn). The obvious way to do this is with
T-BUG, but unfortunately T-BUG occupies
memory locations 4380H to 4980H, thus
sitting right in the middle of Scripsit,
which occupies locations 4300H to
B69C5H.

This is the place to make use of the pro-
gram by Irwin Rappaport (80 Microcom-
puting, January 1980, page 118) to 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
IENTER; 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). This tape can be loaded
and used in place of the original SCRIPS,
and the line spacings will work as they
should.

C. D. Graham, Jr.
Ardmore, PA

If you have an Apple, Pet or TRS-80 microcomputer,* you can
have fantasy at your fingertips with Epyx computer games from

Automated Simulations.

Like me, you're probably really info games, all sorts of games.
it's an experience, and
it’s a chance fo 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 an expert, you can find games that
are easy fo learn. Challenging. Fun fo play for fwenty minutes or

I can rescue ten pnsoners
slay a mad wizard, retrieve
stolen treasur nd save

But an Epyx game is more than a game —

»~ Reader Service—see page 242

hours at a time. You can play these games over and over, because
you're constantly frying new tactics and strafegies.

I've already enfered and re-entered a world of monsters and

save money, foo!

misfits, demons and dwarves, trials, fribulations and freasures with
a game called “Temple of Apshai” Now it's my chance fo have fun
with three more games from Automated Simulations...and | can

With *Datestones of Ryn” and *Morloc’s Tower, | get fo escape
from booby-trapped mazes, find more treasures and zap more

monsters. And with *Rescue ut Rigel, | getto outwﬁ the nasty High

Tollah and free 10 prisoners. 1
Automated Simulations has a speciat ofﬁeron Datestones .- <&
of Ryn; “Morloc’s Tower” and “Rescue
__ forjust $49.95, a $70.00 val
for a limited ﬂme 'onlyz' s‘

gel” Buy all three
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HE 80'S BELONG
TO SNAPP!

MASTER / SLAVE

This software - package - was . de-

signed 1o support the ransfering
of filtes from one Model 1l to another, via direct
connection or modem/phone-line connection,
ALL kinds of files, and baud rates up to 9600
are . fully - supponed. . Transfer files .in either
direction, -even with the SLAVE Model Il

UNATTENDED! $150
E Save time ¢creating a formatted

screen for input ease: This ON
LINE/OFF - LINE . utility. will display. information
with simple GET- and. PUT. statement com-
maonds. Realize up to 75% fime reduction. No
user memory, - Programming: is. eosier. Input
with ease using AUTOMAP; $75

A helping hand when converting

ﬁ BASIC programs from the Model | to

the Model |l. Automatically adjusts PRINT @,
and PRINT USING 10 compensate for differences
in the language. Advises you where adjust:
ments. are. necessary for PEEK, POKE, eic

i $25

CONVERT ;

This remarkable utility. converts "V

format files (the sequential format
used by the 'SHACKS, COBAL and  BASIC
Compilers) to. .the: "F" formaf files (the
sequential file format used by the 'BASIC
interpreter.‘and.BASCOM),  and vice versa.
Without this' product, programs written for the

interpreter. will ‘have to be RE-KEYED to be
used by -the SHACKS Compiler BASIC. $75

DIAL

USR 330D Auto AnswerfAuto Dial,

Direct Connedt Modem.. 300 baud,
originates/answers. 100} ‘compatible.- When
used in-conjunction with our DIAL, ‘software s
copable of complete origination of communi-
cations with remore locations without operator
intervention.. Special. combination price,
modem and software, $430

Software only $50

DOUBLE TAKE 3741

This is not a football play but the

way.to play ball fast in converting
IBM 3741 and similor formmated diskettes to
Radio Shack formated disks or vice versa. Fast is
the name: of fhe: game. $200

JM SCOTCH DISKETTES
Double density vertified 8" Floppies
for the Modelll.. Better qualify is not
available ot any pricel Ten diskettesto a box,
! Quanfity Price

(boxes) Per/Dox

1 $35.50
5 $34,50
10 $33,50
20 $32.50
$3.00shipping charge, Thischarge is waived if
software.is purchased on same order.

AUTOMAP

ITOl
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HOSTIl/ TERMII

Allows remote control of a:Madel Il

from another Model Il; arany ASCII
terminal. Our Host system, unlike the one
supplied. with TRSDOS- 2.0, supports accurate
screen positioning on the Term station. Without
this feature, formated disploys appear on the
screen looking like randomly placed garbage.
Requires NO user memory! This system is de-
signed to provide software support to our cus-
tomerlocations without ever leaving the office,
Custom’ versions: are now . available” for most.
nationally distributed terminals as o $25.00 op-
tion. Call for details. $50

E SPOOLER Model I, Model I

and Model Il

Qur workhorse! Unlike the one
supplied with. TRSDOS: 2.0, - ours requires no
special knowledge or training on the parntof the
operator..Additionally ours performs much bet-
ter. Onthe Tandy SPOOLER, everytime q disk is
accessed, the printer stops dead! This package
is available for Modell, in the TRSDOS/NEWDOS
80 versions, or for the Model Il.. Greatly en-
hances system performance when nunning typ-
ical: business-.applications.. Many applications
have been benchmarked 1o rin nearly TWICE
AS FAST with the SPOOLER installed. Installs in
minutes and no changes are required fo your
programs, Prefemed Model Il versions require
NO. user memory.. Optional. features for the
Model |l version only:
Serial printer suppon, DISK;SPOOLING support
which is particularly recommended for word
processing applications $100

SERIAL PRINTER OPTION $50
DISK SPOOLING OPTION $50

ALL PRODUCTS
NOW AVAILABLE
FOR THE MODEL i

8160 Corporoté Park Dr.
Cincinnati, Ohio 45242

Call Toll Free 232

E— 1-800-543-4628
VISA
mmmam - Ohio residents
call collect (513) 891-4496

All products now available to run
with TRSDOS 2.0,

XPRINT
Print neatly formated hard copy list-
ings- of DASIC programs from disk.
Programs moy be ASCll-or compressed. Quick
aond .easy group selection allows you to print
many listings with.one.command. $35

BPRINT

Allows you to access a serial printer

simultaneously with the. standard
parallel printer.. Easy interface. to BASIC. Drive
two printers at once! $75

ULTRA PPD

This is the ultimate Proportional

Printer Driver that does the job the
others do not.. Add to the Electric Pencil and
your- print. will look like its copy has been
typeset. No word processor should be without

this.enhancement. Now available for the DWH
ond the LRIV, ' $100

EXTENDED BUILT IN

FUNCTIONS - :
Now you can give your TRS 80 all
the functions you wished DASIC had given you
in the first place. These verbs will give you pro-
gramming abilities to make you feel good.
Adds the following function verbs: SORT; PEEK,
PEEKW, POKE, POKEW, ETIM$ and-EXTIMS$. In-
cludes facilities to dynamically change the
number of files and to'open a sequential file in
extended mode. $50

DOSFIX

A collection of patches to TRSDOS

‘and BASIC to enhance their usabil-
ity and functien. Includes -our well known
BREAK7E patches and facilities to disable and
verify detect which will increase average disk

speed by 30%. Free with any Model Il Sofrware
Package. Purchased separately $40

TERMS OF SALE:
Credit: card customers, add 2%
C.0.D: customers add $2. Ohio
residents ol ‘4%2% sales tax. Shipments nor-
mally ‘made the same day we receive your
order. Credit granfed. to' governmental agen-
cies, ‘educational institutions-and D & B rated
business firms. Please include purchase order
number when ordering.

OUR 'GUARANTEE:

If your diskette arives damaged,

we wili replace it without charge.
If you ‘ever accidentally damage it, we will
replace it for o $10,handling charge. For o
period of one year, we will provide you. with
any enhancements .or updates for a $10
handling charge. For a period of one year, if
errors are discovered in'the programs, they will
be corrected without charge. In the event we

cannot- correct .an: error, you may return the
program material for.a refund.

Electric Pencil ‘is a-trade mark of. Michael
Schrayer Software. Inc.

TRS-80 and TRSDOS are frademarks of the
Radio ‘Shack division: of Tandy Corporation;

NEWDOS and NEWDOS$/80 are trademarks of
Apparat, In¢.




THE ASSEMBLY LINE

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.”

his month we'll be talking about . . . ex-
cuse me, | hear the doorbell. . .“Hi,
John, P'll. . .excuse me, | hear the phone
..."*Hi, Ron, I'll call you back, I'm writing
the Assembly Line Column—interrupts.
If you can make sense out of the 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-80.
This 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 while it is in the
middle of 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 is obvious. It's
nice and often essential to have a signal
that indicates a catastrophic condition.
Larger computers have power-fail inter-
rupts that indicate that ac power is failing.
in the 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 bottles on an assembly line, empty
prune juice dispensers, and jammed pick-
le slicers, not to mention China Syndrome
meltdowns.

The second reason covers a wide range
of conditions. If a computer is waiting 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-
s0 nice to have the same type of signal to
indicate when a more intelligent device
has finished with the data.

If a computer can continue processing
while an input/output device is 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 input/output oper-
ations, recognizing an /O 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 /O is called for. The I/O is started,
and job number two is run until it requests
1/0, and so on.

Many real-time systems are also inter-
rupt-driven, handling some “background”
task until a higher-priority “foreground”
task interrupts the processing. In general,
background refers to a low-priority pro-
cessing 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 of separate interrupts possible,
sometimes with distinct levels, or priority
groupings.

How Do They Work?

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 acknowi-
edge signal. At this point, the requesting
device may send over additional identifi-
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-
structions long. There may be a separate
interrupt processing routine for each in-
terrupt, 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 flags, the
location of the interrupted instruction,
and so forth.

The address of the interrupted instruc-
tion is (usually) saved in the stack auto-
matically, or in a predefined memory
location. There is no way of predicting
where the interrupt occured—it 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-interruptible—mostly instructions
concerned with the interrupt, such as set-
ting interrupt enable and returning from
the interrupt.

If the interrupt processing routine is go-
ing to use CPU registers, then it must save
all of the registers it will 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. o

TRS-80 Interrupt Structure

Like assembly language instructions,
the interrupt structure of the TRS-80 is in-
timately tied to the structure in the Z-80
microprocessor. The interrupts available
for the Z-80 are the interrupts for the
TRS-80.

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

The first of these is the non-maskable
interrupt, or NMIi. The NMI is normally
used to indicate catastrophic conditions
in Z-80 systems. What could be more final
in the TRS-80 than a reset? The TRS-80
uses NMI 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 disabled; reset is always active.

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

That’s it. You can look on the NMI inter-
rupt as a type of CALL to location 66H. Af-
ter interrupt processing, the last instruc-
tion executed must be an RETN, a return
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from non-maskable interrupt (unless the
stack is reinitialized).

The remaining three types of interrupts
are maskable. The Z-80 interrupts must
be enabled by first executing the enable
interrupts (El) instruction. The three
interrupt types are defined by three inter-
rupt modes set by the IM0,IM1orIM 2in-
structions. The default mode is interrupt
mode 0.

Interrupt mode 0 is not used in the
TRS-80. It is a mode compatible with the
aging father of the Z-80, the 8080. in this
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-
trollerthen responds by jamming a RST in-
struction onto the data bus lines. Aha!
The RST is not only used for short CALLS
to page 0 of ROM! The RST was originally
developed as an external eight-bit inter-
rupt code to permit eight separate inter-
rupts to locations 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 | register is load-
ed with the most significant byte of the
address of an interrupt vector table. If the
vector table were at EOQOH, the | register
would be loaded with EOH, for 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 it
into a 16-bit address, and a vectored CALL
would be made via the proper vector table
address. This mode permits 128 separate
interrupts, as each vector table entry is a
two-byte address. Can this interrupt mode
be used in the TRS-807 Here again, the in-
terrupt-acknowledge signals IORQ and
M1 are not available 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+ line as be-
fore. When the INT+ is received, the CPU
essentially performs a CALL to location
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 is simply a
divided-down clock frequency generator
that activates the INT+ line every 25 milli-
seconds. The second source of the mode

1 interrupt is an interrupt from the disk
drive controlier chip, the 1771. The two sig-
nal sources go onto data lines 7 and 6 re-
spectively, so that the TRSDOS code can
decide which condition caused the inter-
rupt. See Fig. 1.

What are we left with after this little dis-
cussion? Two interrupts—the NMI (loca-
tion 66H) and the mode 1 interrupt (loca-
tion 38H). If you look in your disassembled
Level Il listing, you'll see that there's not
much we can do with the NMI. it immedi-
ately starts out testing for the disk to re-
boot. New ROM code, anyone?

The mode 1 interrupt is a different story.
The first thing that happens at location
38H is a jump to 4012H! If we can.substi-
tute our own code at 4012H. ..

That Blinkin’ 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 | could come up with. It
blinks an asterisk on and off in the upper
right hand corner of the screen. Each as-
terisk on time corresponds to 256 real-
time clock interrupts; each blank corre-
sponds to another 256 real-time clock in-
terrupts.

To use the program, follow this se-
guence:

1) Assemble the program (optional) and
output the object file to disk as INT/OBJ.
2) Load DOS and perform a LOAD INT/
OBJ. Or, as an alternative, key in the ma-
chine code using DEBUG at 7F00H.

3) Load BASIC and protect memory by an-

CABLE [

swering 32511 for MEMORY SIZE?.

4) Disable the interrupts by CMD“T" in BA-
SIC. This command performs a disable in-
terrupt (DI} instruction, 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
4012H to a JP 7FO0H.

6) Enter a CMD"R". This restarts the inter-
rupts. You should now see a blinking 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 to location 38H. Lo-
cation 38H holds a JP 4012H. By substitut-
ing our own jump instruction at 4012H, our
own interrupt handler is entered.

The INT routine first saves the A regis-
ter and flags. This is absolutely necessary
because we will be using A and the flags
in the routine. No other registers are used,
so saving AF suffices.

The routine bumps the count in CNT by
one. If the count is zero, the last character
of line 0 is Exclusive ORed with QAH. If a
blank was present previously, it is changed
from 20H to 2AH by the XOR. If an asterisk
was present, the 2AH is changed to a 20H.
A POP restores the A register and flags,
and the normal RTC 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 nec-
essary because the DOS routine process-

EXPANSION

TO CPU INTERFACE
ree :
o A
95““”"!_'—’“’“ e INT RQ
e BATING L
el L
)
| 1271
e FLip FLOPPY DISK
| FLOP CONTROLLER
|
I i
|  DIVIDERS
| y
|
| OSCILLATOR
| AND el G S
| DIVIDER

Fig. 1. INT* Signal Generation
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roee gaiea ORG @F0Q0H F***CHANGE THIS**%
@911 ;iii*i***i***it**ﬁﬁtt*t*l—*itttw*t*****kt***t*i***itt**i**
28120 ; INTERRUPT TRACE PROGRAM *
02138 ; PRINTS OQUT ONE TO SIX TRACE "WORDS" AT 25 MS INTERRUPT*
Ggl,;@ ;‘d*t*k***i*****t**ﬁ*****\k****tltﬁ*k*l****i*t*t***‘h***h***
93158 ;

F@aap F5 @8led INT PUSH AF i SAVE ENVIRONMENT

F@dl D5 aai7e PUSH DE

F@@#2 ES @a18@ PUSH HL

F@@3 DDES 006196 PUSH IX

Feps 11ep3C a0200 LD DE, 3CABH ;START OF LINE @, SCREEN

Fe@8 DD215DFE@ 99219 LD IX,ADDTAB ;i START OF ADDRESS TABLE

F@@gc DDTEBO 80228 INTPlE LD A, (IX) ;GET LSB OF ADDRESS

FROF DDB6@1 28230 OR {IX+1) ;MERGE MSB

F@l2 281F 0R240 JR %, INTO20 ;GO IF DONE

F#l4 DDES BA2586 PUSH IX JERANSFER IX TO HL

FAlée E1 #0260 POP HL

F@17 23 @826 INC HL ;POINT TO MS BYTE

F@18 CD3BFQ 98279 CALL MEMOUT ;DISPLAY ADDRESS VALUE

F@1B 3E3D pa280 LD A, '=! + EQUALS

F@lD 12 #@29¢e LD (DE) ,A ;DISPLAY =

FO1E 13 28380 INC DE ;BUMP SCREEN POINTER

FO1lF DD6EDBA 88310 LD L, (IX) ;GET LSB OF ADDRESS

F@22 DD66E1 943206 LD H, (IX+1) :MSB OF ADDRESS

Fg25 23 68321 INC BL s POINT TO MS BYTE

F@#26 CD3BF@ Bo33e CALL MEMOUT ; DISPLAY CONTENTS

F@29 3E20 #0340 LD A, ' ; BLANK

F@2B 12 20354 LD (DE) ,A ;DISPLAY BLANK

FO2C 13 86360 INC DE ;BUMP POINTER

F@2D DD23 ae370 INC X ;BUMP TABLE INDEX

F@2F DD23 863890 INC IX

FB31 18D9 80390 JR INTO10 ;GO FOR NEXT ADDRESS

F@#33 DDEl dp4060 INTO28 POP IX ;RESTORE ENVIRONMENT

F@35 E1 28410 POP HL

FB36 D1 ee420 POP DE

FB37 F1 26439 POP AF

FP38 C31845 26440 JP 4518H s ¥*¥XTHIS MAY CHANGE***

FP3B CD42F@ @@468 MEMOUT CALL ROTATE ;OUTPUT 1ST AND 2ND DIGITS

FB3E CD42F@ ae470 CALL ROTATE jOUTPUT 3RD AND 4TH DIGITS

F#41 C9 00480 RET

FB42 AF 90490 ROTATE XOR A ;CLEAR FOR RLD

FB43 CD4DF@ aasep CALL ASCII ;OUTPUT DIGIT

F@46 CDADF@ 20510 CALL ASCII ;OUTPUT DIGIT

F@49 EDEF 08526 RLD ;RESTORE VALUE

F@4B 2B 24538 DEC HL ; BUMP POINTER TO LS BYTE

F@4C C9 e0s54@ RET

F@4D ED6F BAS78 ASCIT RLD ;GET FIRST 4 BITS

F@4F F5 PASTS PUSH AF ;SAVE UNALTERED DIGIT

FB59 Ce63d 20580 ADD A,38H ;CONVERT TO ASCII

FO52 FE3A #0599 Cp 3AH ;CHECK FOR A-F

F@54 FAS9FG ae60o JP M,AS010 ;GO IF 0-9

FB57 Ce@7 gg61e ADD A7 :CONVERT TO A-F

F@59 12 20620 ASQl® LD (DE) ,A ;i STORE

F@S5A FP1 e8625 POoP AF ;GET UNALTERED DIGIT

FB5B 13 80630 INC DE :BUMP PNTR

F@5C C9 6p64@ RET i RETURN

FP5D D644 #0658 ADDTAB DEFW 40D6H ;SET LAST ADDRESS TO @

FB5F E840 06660 DEFW 40EBH

F@61 FD4@ epe70 DEFW 40FDH

F@63 FFFF pe68o DEFW @FFFFH

F@65 FFFF 28698 DEFW BFFFFH

F@67 FFEF 98780 DEFW DEFFFH

FO6S 0das ea710 DEFW [’ ;DON'T CHANGE THIS!

pEaa 8a728 END

26902 TOTAL ERRORS

Program Listing 1. Interrupt Blinker Program

registers as before. El re-enables the inter-
rupt. The interrupts were automatically
disabled by the CPU when the interrupt se-
quence was started and remain off until a
new Elis performed. RETI returns from the
interrupt in an analogous operation to a
RET from subroutine; it pops the return
address from the stack and loads it 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.

The Case of the Strange Reset

You'll notice in the above code that an
LD A,(37E0H) 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
RET!, and another, and another.

In the process of checking out the
Blinker, | found that the interrupts seemed
to occur at double the rate expected. | 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?

| looked at the expansion interface
schematic again. Yes, a 40 Hertz signal
came out of the divider chain and went in-
to two strangely connected flip-flops. At
this point | called the local TRS-80 hard-
ware guru, Dan Likins.

Dan quickly found the answer. “It looks
like you need two reads of 37EOH to
reset the logic,” he exclaimed. Sure
enough, with two LD A (37EOH)s, Blinker
runs at the expected rate of 40 interrupts
per second.

es interrupts caused by the disk when the

clock is on.
If you want to bypass the DOS routine 7780 3100 ORG 7FA0H ;CHANGE THIS FOR YOUR SYSTEM
L] GGIlE ;ii***if*i*fi*i***i*i*il’i‘*ﬁ*l’t****i**i*il‘*itf*i*l‘**tf****
completely, you'll have tc turn off the 66120 1+ INTERRUPT BLINKER N
CIOCk for disk Opera!ions and Substitute gglsa ;**'ﬂ***i*****i*i***il’i’t*iti*i*i*i*l’ti**ii***i***i*****'**
. 90149 ;
the following code: 1FQ0 F5 #0158 INT PUSH AP ; SAVE ENVIRONMENT
7FB1 3A167F  B0166 LD A, (CNT) {GET COUNT OF TIMES
7F04 3C 49170 INC A ; BUMP
. 7F05 32167F 08189 LD (CNT) , A ; STORE
OUT LD~ A(STEOH) iRESET INTERRUPT 7FB8 2008 26190 IR NZ,0UT ;GO IF NOT 256TH TIME
POP  AF iAESTORE REGS 7FGA 3A3F3C 00200 LD A, (3C3IFH) ;GET LAST CHAR OF LINE @
El JENABLE INTERRUPTS TFOD EEBA 00210 XOR BAH ; CHANGE SPACE/ASTERISK
RET1 ;RETURN FROM INTERRUPT 7FGF 323F3C 00220 LD (3C3FH) ,A :STORE IN LINE
TJF12 F1 #8236 oUuT POP AF ;RESTORE REGS
7F13 C31845  £0240 ap 4518H ;GO TO RTC INT HANDLER
. . 7F16 B0 60258 CNT DEFB ] ;INITIALIZE TO @
The LD A,(STEOH)II’\S”UC“O“ resets the a6ep 80260 END
expansion interface logic that caused the 00260 TOTAL ERRORS
interrupt. If this weren't done, another im- e
mediate interrupt would result afterthe re- Program Listing 2. Interrupt Trace Program
turn from interrupt. POP AF restores the ‘
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LOCATION G
CONTENTS1 2 3 4 5 6
8555 = AAO3 BOO! = 1234 800A=I59A BEEE=IABT BE9A=8000 B00O=Iili

LOCATION =8585H

CONTENTS OF LOCATION 8556,8555
AA , 03

Pkl
STANDARD
Z-80 "WORD"

FORMAT

Fig. 2. Trace Display

Dan and | 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 foilowing the other,
until the logic is reset by the second LD
A (37E0H). | would be interested in com-
ments from any reader who has worked on
this problem.

More Ambitious Interrupt Handlers

| stated before that interrupt handlers
couid 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 clock interrupt is that it must com-
plete before the next 25 ms interrupt,
which amounts to about 25,000/5 = 5000
instructions, Of course, 5000 instructions
wouldn’t leave much time for any other
processing.

We can use the real-time clock inter-
rupt, however, to implement any short
foreground function. Suppose that we had
the TRS-80 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
additional 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! The
foreground interrupt processing would be
automatic and transparent.

Well, almost transparent. BASIC and
TRSDOS use software for timing such
things as keyboard debounce and cas-
sette bit times. With 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 is there for doing short
foreground processing.

An Interrupt Trace Program

As an example of a more ambitious
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 to be

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

The six locations to be displayed are en-
tered into the ADDTAB table. The first zero
entry marks the end of the table. in other
words, to display one iocation, put the ad-
dress of the location in the first two bytes
of ADDTAB and zeros in the next two.

The display appears continuously on
the first line of the screen as long as the
clock is enabled. Follow the identical
loading instructions as in the previous
program, except of course, loading into
FOOOH, protecting 61439, and POKEing
240 instead of 127. The table addresses
can be changed at any time by POKEing
addresses via BASIC.

One of the more interesting things to
trace is the string work area pointer at
40D6H. The string handling ability of BA-
SIC is well known, and is characterized by
those interminable pauses while BASIC
heals itself by compacting and cleaning
up strings. You can actually see this
string cleanup by displaying 40D6H in the

HL POINTS
TO MEMORY LOCATION

RLD

(HL)

SHIFT LEFT
4 BITS
REMAINS HL POINTS
Y ATION
UNCHANGED TO MEMORY LOCATI
SHIFT RIGHT l
4 BITS
4 4 3 | 0 7 l ] 4 3 l 0

RRD

(HL)

A t

Fig. 3. RLD and RRD Instructions

Locations Display Should

Location Displayed Contents Display Was Have Been

1 21 AF 0001 = CCAA 0001 = C3AF

2 32 Cc3 0002 = 77CC 0002 = 74C3

3 43 74 0003 = 0077 0003 = 0674

4 5.4 08 0004 = CCO0 0004 = C308

5 8,5 Cc3 0005 = 00CC 0005 =00C3

8 78 00 0006 = 4400 0006 = 4000

7 40 —_ —_

Answer="?

Table 1. Trace Debug Problem
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: EDS‘ON MX-70>

{450

This
printer
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 pawer 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-70is 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

23844 Hawthorme Boulevard » Torrance, California 90505 + (213) 378-2220

» Reader Service—see page 242

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

We callit GRAFTRAX II. And it means 480 dots
across the page, resolution to 60 dots per inch,
and a graphic 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.

w404
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THE ASSEMBLY LINE

trace. Other suggested pointers are the
stack pointer at 40E8H and the start of
free memory pointer at 40FDH.

The program itself is not too complicat-
ed, with one exception. All registers used
in the routine are saved in the stack. DE is
initialized with the start of the screen
memory and 1X with the ADDTAB start.

The code with the indented comments
is the main driver loop. It first checks fora
zero entry in the ADDTAB table. When
found, the last location has been dis-
played, and it exits to normal interrupt
processing at INT020.

If a valid address (non-zero) is found in
ADDTAB, the address value is displayed
by calling MEMOUT which calls ROTATE,
which inturn calls ASCII. An equals signis
then displayed and the contents of the ad-
dress value are then converted in a similar
manner. After this conversion, a blank is
displayed, and the driver loops back to
INTO10 for the next address from ADDTAB.

This routine makes use of the RLD in-
struction, which is a unique BCD shift.
The shift operates four bits at a time be-
tween the least significant four bits of A
and the contents of the memory location
pointed to be the HL register pair, as
shownin Fig. 3. An RRD operates similarly
for a right shift.

During the process of debugging, |
found 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 the first address of ADDTAB resulted in
1234 = on the screen, but this was fol-
lowed by 3344 instead of the actual con-

tents of 3547. To debug, | made a list of the
locations to be displayed, the resulting
display, and the correct display (shown in
Table 1). Can you see what | 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 clarification on my November

column. The code at FE72H should con-
sist of 41H, 4CH, 49H, 4EH, 45H, followed
by 18 blanks (20H), 0DH, followed by eight
blanks (20H). This pads out the file 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. &

INSIDE §0)

Continued from p. 8

We tell our field people only what we're
very sure of. And still, we blow it some-
times. Speculation leads to customer ill-
will every time.

Advance information on new products
is not made available for a number of rea-
sons. For instance, we might have to
make a price or specification change at
the last minute. Then there’s the threat of
unforseen delay of weeks or even months.
What if a product must be cancelled?
Where, | ask you, is the poor customer
who invested time and money in a TRS-80,
on the strength of a canceled printer we
had promised in 90 days? | hope you can
see the wisdom of knowing the facts be-
fore we open our corporate mouths—even
to our own people.

Model I Owners—Help!
In most Model il software packages,

there is an Owner Registration Card (look
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 printer cable cata-
log numbers.

We're building a file 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 sent yours, do so.

Pocket Computers

Back in the November/December
months, Pocket Computers were a bit
hard to find. Plentiful quantities should
now be reaching the warehouses. So, if
you had trouble finding a TRS-80 Pocket

Computer, try us again.l
o OFF!!

DISCOUNT PRINTER RIBBONS

BRAND NEW, TOP QUALITY, EXACT REPLACEMENT RIBBONS
FOR ALL OF THE'DOT MATRIX TRS-80; & CENTRONICS PRINTERS:

Your
Your PRINTER Wholesale Price  ITEM NUMBER
TRS-80 LINE PRINTER Il

11.95 PER 3 PACK -700
TRS-80 LINE PRINTER Il 12.95 PER RIBBON -

0%

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

ANCIE LABORATORIES
9202.9206 BALTIMORE BOULEVARD
COLLE! & PARK, MD 20740

{301) 345-6000

RETAIL LIST
18.95+Tax {3 PACK)
21.95+Tax (IN CART.)

TRS-80 TRACTOR FEED 18.95+Tax (3 PACK) 11.95 PER 3 PACK - Volume Discounts: 1~ 461
CENTRONICS MODS 700-704  18.95:Tax (3 PACK)  11.95 PER 3 PACK - 10%, 10~36 packs

CENTRONICS #730 18.95iTax (3 PACK)  11.95 PER 3 PACK "'; 15%, 37-100 »

CENTRONICS #737 18.954Tax (3 PACK)  11.95 PER 3 PACK =

CENTRONICS #779 11.95 PER 3 PACK 0‘7

18.95+Tax (3 PACK)

MINIMUM ORDER: $20.00 No shipping charges or taxes.

| PLEASE SEND ME: G-700, 3 r1BBON PACKS & T-3 riBBONS.

| | WILL USE THESE RIBBONS ON A PRINTER. |
L $ ENCLOSED -~ SEND €.0.D.( ) E
' Name :
' Address :

. City, State, Zip :
weewennooo. . PNCIE LABORATORIES 92029206 Baltimore Bivd, Collegs Park MD 20740 __301-345:6000_ ; * TANDY CORP._T.M

38 « 80 Microcomputing, February 1981



Fully TRS-80°
Compatible

MPI B/5

DISK
DRIVE

Includes: Case and
Power Supply

:: We payUPScharges - -
~ inContinental US
e Fully tested

Guaranteed for 90 days!

Here’s why the MPI/B-51
is the drive for success:

B 40 tracks

B 5 ms track-to-track

B Auto-eject

B Hi-Temp stability

@ Fully-closable door

B Speed constant <114%

@ Double density head

B Optical sensors—no switches
@ 102K per disk

ADDS MORE POWER
TO YOUR SYSTEM

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

iN ILLINOIS CALL: 312-251-5955
TRS-80™ TANC CORP.
- ----.‘----:L-lﬁ:\(.(-u---------.-'--I---I
Midwest :

P.O. Box 437 * Wilmette, lllinois 60091

Other Money Savings Opportunities
Order by Phone or Mail

i Computer ..
CABLES TRS® : Peripherals
2 Drive Cable. ....... $29.00 16K Level il with : &
4 Drive Cable........ $39.00 keypad......... $729.00 8
Diskett Expansion Interface :085
iske les ............ $274.00 = Quantity Description $ each Total
Verbatim............ 51:?1 ft% Printers :
BASF with Lib. Centronics 779 =
Case............ 10 for (freight collect). .$849.00 H
$28.00 Centronics 737-1. .. .$815.00 =
Dysan............... 5 for IDS460........... $1219.00 ]
$21.00  okidata Microline 80 with H AT
Plastic File Box....... $3.95 tractors . ....... $709.00 & O' AL
NEC Spinwriter 5530 H , ror
Operating Systems (freight collect) $2579.00 : O Check enclosed {Min. Order $10.00)
TRSDOS 2.3......... $14.95 16K Memory Kits . Bill my g ?\’A‘S&t -
40 Track Patch....... $9.95 X . H aster Lharge
Prime NEC 200ns dynamic B Acc. No. Exp.
VTQS 4.0 " RAM. Comes with complete ]
“The Ultimate™. ...$99.00 instructions. ........ $4495 8 O Please send catalog
NEWDOS + - .
40 track.......... $99.00 MPI Service Y
Manual........... $3.00 H ame
TRSDOS Manual. ..... $5.95 ; : H
MPI Engineering 8  Address
Manual.......... $30.00 g ‘
MIDWEST COMPUTER PERIPHERALS g Ciy State Zip
P.0. BOX 437 » WILMETTE, ILLINOIS 60091 =
]
B8
¥



() APPLICATIONS

by Dennis Kitsz

“A section of memory slightly
more than 2,000 bytes long was
left unassigned by Tandy engineers,

presumably for future expansion.

bR

he TRS-80 is already something of a

legend, and will probably be remem-
bered as the Univac of personal comput-
ers—not the first, but simply the best-
known representative of its age. No, this is
not a eulogy for the Model |, but instead, a
bit of praise for a machine all too often
disparaged as the “Trash-80." Through its
versatility, it has proven the viability of
personal computers.

Many of you are familiar with the mem-
ory map of the Model |, but here's a brief
review. Of the 65538 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 disk drives. The first block of
16,384 bytes of read/write memory is
broken up into two parts—a section
reserved for use by the computer’'s
operating system, and the rest available
to the user for BASIC programming. Two
additional 16K blocks of programmable
memory can be added in an expansion
unit.

A section of memory slightly more than
2,000 bytes long was left unassigned by
the Tandy engineers, presumably for
future expansion. The new Model Il uses
this unassigned space for extensions and
changes to the BASIC language of the
Model |. It can be assumed that Radio
Shack will not provide future expansions
in that area. This month’s Applications
will show how to use that memory space
for data storage, utility programs, and as
a development system. The Memory Side-
car implements three different concepts
on a single circuit board: 2K of user RAM,
2K of user ROM, and a special approach
to developing future ROM-based pro-
grams | 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 flipped
which will not permit the information to be
changed. In this way, programs which will
eventually be burned into ROM can be ful-
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
74LS00, one 74LS02, one 74LS30, one

7415125, four 2114 memory chips, and
one 2716 2K EPROM (5-volt only). Of the
last circuits, 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 | would recommend sockets for all
parts. A special socket known as a zero-in-
sertion-force socket is used for the ROM,;
it has a handle which squeezes its con-
tacts 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 which will identi-
fy the locations of its memory. Those un-
assigned addresses are 3000 to 37DF
(12288 to 14303 decimal). Z2a/b and Z3a/b
partially decode the area from 3000 to
37FF, and Z1 together with Z2¢ decode an
address portion defined as 07EO0. These
two signals, (the output of Z3b and Z2¢)
when combined by Z2d, allow all address
signals from 3000 to 37DF 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
disconnecting 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 | chose the
type 2114 1K RAMSs instead. Address line
10 is buffered (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 1K RAM has its own
select signal.

The outputs of S4b, ¢, and d, respective-
ly, select low RAM, high RAM, and all
ROM. Two sets of signals will compete for
the attention of the CPU if both ROM and
a bank of RAM are turned on at the same
time. To avoid this, their respective select
signals are fed through the three-state
buffers in Z5. The individual buffers in Z5
are turned on according to the position of
S2.

The signal from S2 can select RAM or
ROM only if the proper address occurs
simultaneously with a READ or WRITE
signal from the computer. Assuming
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. If the output of
one of the Z5 buffers is low, the 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 1K resistor locks the input of
Z3c high. Thus, although the RAM re-
ceives the memory-write command from
the computer, the command is discon-
nected from its address-select circuit. In
other words, the RAM will 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 fed 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 1K by
4-bit circuit, so two are used for a full 1K
by 8 block of bytes. Note that lines DO
through D3 are fed to Z6 and Z8, and lines
D4 through D7 are connected to Z7 and Z9.
The 2716 is 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 if you are wire-wrapping this cir-
cuit), so | recommend terminating each
data line with a 1k-ohm resistor to ground.
In fact, this improved the reliability of my
system as a whole, stabilizing the data
transfer mechanisms 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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NEVER UNDERSOLD!

That's right, if you can find a lower price in this magazine for any of the items:listed.in.this ad, we will. reduce our price
below our.competitor's price. See each box below to determine how much EXTRA we will cut off of THEIR price if we're not

lowest. Please consider the competitor's shipping charges, OUR SHIPPING IS FREE!*
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Call For Quantity Discounts PETITOR'S PRICE, THAT'S OUR
Varbatim Diskettes (box of 10) PRICE! Novation CAT Modem $145
Va" MD525-01 soft, 10 0r 16 . $26.50 Novation D-CAT Modem $185
5%." MD577.01 quad soft, 10or 16 $33.00 X 16K M kit $46
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S0 APPLICATIONS

the Memory Sidecar to your TRS-80. Set
S1 to RD/WR, and S2 to RAM. Power up
the circuit, then your TRS-80, and follow
through the power-up sequence. As with
all homebrew attachments to your com-
puter, if it does not act normally turn the
80 off immediately! Then recheck your
work.

If-all seems right, enter the following
short program:

10Y = 15360
20 FOR X = 12288 TO 13311
30 POKE X, PEEK (Y)

90 POKE Y, PEEK (X)
100Y =Y + 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.

If 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:

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 lines may be wired inincor-
rect order, and you are inadvertently
selecting two addresses at once.
@ Screen fills with graphics blocks after
the CLS.
No memory is being read. Check the po-
sitions of the switches and the power

HOY =Y + 1 connections. Also, double-check the
2355’(:5350 ®Program crash and/or return or wiring of the RD and WR lines, and Z5. if
70 CLS MEMORY SIZE? you are only using two of the 2114’s, in-

80 FOR X = 12288 TO 13311

One or more of your data or address

y

L,

sert them in the other sockets (with the

N
ROM/RAM DATA *
z3p )5 2000-37FF
3 ROM AID .
| 5
| 4 3000 EM
— - IK
[ Pl § 1200 )3 5400 |_“—5 Z4b 33FF 2§u\3 . LOW RAM o
5d 3 4 € {l s
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REAL VALUE

AEROCOMP offers the best value in
microcomputer disc drives on the market
today! Reliability, features and cost tough
to beat. 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

There appears to be some confusion in the
terminclogy used to describe disc drives
and their features. Here's what we mean:
® FLIPPY Aliows the use of both

sides of a diskette with a single-

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 TPI=40
usable tracks and 96 TPI=80 usable
tracks.

® DOUBLE DENSITY Refers to
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 is

one head, read/write one side only;
double-sided is dual heads allowing
read/write operations on both sides

of the diskette. A double sided drive
appears as two seperate drives to

the controller.

@ ACCESS TIME The time required

for the head to move from one track

to the next. Typacilly 5 to 40
milliseconds (ms}.

40 & 80

for TRS-80*

SELECT YOURS!

® 40-Track “‘FLIPPY’’ $349.95
(Model 40-1) 48 TPI, single dens.
125K bytes/side, double dens.
250K/side.

® 80-TRACK “‘FLIPPY’’ $459.95
(Mod. 80-1) 96 TPI, single dens.
250K bytes/side, double dens.
500K/side.

® 40 TRACK DUAL HEAD $459.95
(Mod. 80-2) 48 TPI, double-sided,
40 tracks/side; single dens. 250K
bytes, double dens. 500K.

@ 80 TRACK DUAL HEAD $599.95
(Mod. 160-2) 96 TP, double-sided,
80 tracks/side; single dens. 500K
bytes, double dens. 1 megabytes.

NOTE: All capacity values are unformated. All

models capable of single or double density. All
with power supply/silver enclosure. 115 VAC,
50-60 Hz. 115/230 VAC available.

*SPECIAL PACKAGES*

40-Track FLIPPY drive,2-Drive
cable,TRSDOS 2.3 Disk & Manual,Freight
& Ins. $368.95 (reg. $401.00)

#1 40-Track FLIPPY drive
2-Drive cable
Newdos/80
Freight & Ins.$459.00(req.$528.00)

#2 80-Track FLIPPY drive
2-Drive cable
Newdos/80
Freight & Ins. $569.00 (reg.$638,00)

#3 TWO (2) 40-Track FLIPPY drives
4-Drive cahble
Newdos/80
Freight & Ins. $785.00 (ReG. $893.00)

#4 TWO (2) 80-Track FLIPPY drives
4-Drive cable
Newdos/80
Freight & ins. $999.00 (reg.$1113.85)

® DISK OPERATING SYSTEMS

Newdos/80 $149.00
VTOS 4.0 $125.00
DOSPLUS 3.1 $99.95

COMPARE AND BUY AEROCOMP!

ACCESS HEAD DISC CAPACITY EASY- FREE
“FLIPPY" TIME LOAD EJECTOR {unformated ENTRY TRIAL
{track 1o SOLENOID single DOOR
track) density)
AEROCOMP YES Sms. YEs YES 230K bytes YES YES
T (both sldes)
RADIO NO 40ms. YES NO 109K bytes NO NO
SHACK*
PERCOM YES 25ms. YES NO 250K bytes YES NO
{both sides)
MPI NO Sms. YES YES 125K bytes YES NOC
SHUGART NO 40ms YES NOQ 109K bytes NO NC
TANDON NO 5ms. NO NO 125K bytes NO NO

Factual material from current manufacturer's data sheets is believed reliable but cannot be guaranteed, comparing Aerocomp

Model 40-1 to similar models.

The TRS-80" expansion interface limits the track to track occess time fo 12ms.

»* Reader Service—see page 242

*Trademark of Tandy/Radic Shack.

Track
Drlves

© DISKETTES, SOFT SECTOR,5 1/4""(box
of 10)

Single-sided, single density $29.85
Double-sided, double density $39.95

® CABLES

2-drive $24.95
4-drive $34.95
Extender $16.95

FREE TRIAL OFFER

Order your AEROCOMP Disc Drive and use
it with your system for up to 14 days. If
you are not satisfied for ANY REASON (ex-
cept misuse or improper handling), return it,
packed in the original shipping container,
for a full refund. We have complete con-
fidence in our products and we know you
will be satisfied! ORDER TODAY!

WARRANTY

We offer you a 120 day unconditional war-
renty on parts and labor against any defect
in materials and workmanship. In the event
service, for any reason, becomes
nescessary, our service department is fast,
friendly and cooperative.

100% TESTED

AERQOCOMP Disc Drives are compietely
assembled at the factory and ready to plug
in when you receive them. Each drive is
100% bench tested prior to shipment. We
even enclose a copy of the test checklist,
signed by the test technician, with every
drive. AEROCOMP MEANS RELIABILITY!

ORDER NOW!!

To order by mail, specify Model Number(s) of
Drive, cable, etc. {above], enclose check, money
order, VISA or MASTERCHARGE card number
and expiration date, or request C.0.D. shipment.
Texas residents add 5% sales tax. Add $5.00
per drive for shipping and handling. Please allow
2 weeks for personel checks to clear our bank.
Nao personel checks will be accepted on C.0.D.
shipments-cash, money orders or certified
checks only. You will receive a card showing the
exact C.0.D. amount before your shipment ar-
rives. Be sure to include your name and shipping
address. WE SHIP PROMPTLY! In the event
there is a slight delay, you will be notified of the
shipping date and we will NOT charge your
bankcard until the day we ship!

WRITE AEROCOMP TODAY
FOR MORE VALUES !!!

CALL TOLL FREE FOR FAST SERVICE
(800) 824-7888, OPERATOR 24
FOR VISA/MASTERCHARGE/C.Q.D,. ORDERS
California dial (800) 852-7777, Operator 24. Alaska

and Hawaii dial (800) 824-7919, Operator 24.
TOLL FREE LINES WILL ACCEPT ORDERS ONLYI

For Applications and Technical information, call
(214) 337-4346 or drop us a card.

Dealers ingiries invited
Ao ohP
Redbird Airport, Bldg. 8

P.O. Box 24829
Dallas, TX 75224

» 387
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DO-D7
S TO FIG. 3
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RAM WR
ROM €S
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ROM AIO
AQ-A9
Figure 2
power offl) and try again. c rrPe lvecl|ewo FROM R9+———————= RI6
® Screen shows incorrect characters, cor- F16. 2 DATA BUS
" ) ! ZI | 74LS30 |14 |7 : TERMINATION
rect spacing. _ ) Z2 | 74LS02 |i4 |7 (8 AT IK)
Data lines are incorrectly or partially Z3 |74L800 |14 |7 (SEE TEXT)
wired. If you are using only two 2114’s, 74 |74Ls800 14 |7
one may be in the wrong socket. Z5 |74LS125(14 |7
@ Screen fills with garbage. Z26-9| 2114 |18 |9
This is a tough one. You may have im- ZI0| 2716 |24 |12
properly wired the address lines or the
chip selects, meaning you have written Figure 3

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 S1 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 reading 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, iook for a wiring error

in the ROM’s address and data lines.

What To Do With It

Now the big test—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 become XuA/ 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, it 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 12288 to about 12400.
This will provide a random distribution of
replacement offsets. PEEK back into
those locations, and record the values you

4016 po100
4916 D930 polLY
3000 00120
geCC Bo130
40636 po14p
3801 Be1se
401A folen
4099 oB17o
1060 fe180

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

ORG 40161
DEFW ENTREE
ORG 3@00H
BASICZ EQU #6CCH
KEYHLD EQU 4036H
KEYBRD EQU 3801H
HOLDER EQU 4G1AH
INKEYS EQU AG99H
DELAYS EQU pa6oH
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MODEL I ¢or $320.00

Ves, double density is here! Two 40 track drives give you 368K of storage. And if thats not enough, four 80
track drives will give you 1.4 megabytes 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 3.1D
reacts to the diskette. It will read single or double density with equal ease. It is not JUST a double density
operating system, it is a double AND single density system. Itis the first of it's kind. No one can offer you what
we canl To change a disk to double density you need only format a double density disk, and then ONE
command (TRANSFER), 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 will know what you are doing without having to be told ANYTHING!

If you want your computer to chain functions, then you need DOSPLUS 3.1D (for example, from powerup you
could have your machine call another computer, scan a data base for appointments, recording any that appear
on your printer; and then load in our new BASIC, setting files and mem/size, and start your program SO Your
secretary can go right to work). With our BUILD, DO and AUTO, all of the preceding would be child's play. By 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, easy to use operating system that gives you all your
computer is capable of delivering.

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

You will reap the benefits of our error-free software. No miracles, just plain hard work and a lot of testing by
experts and novices alike. Test us and judge yourself. Ue guarantee you will be 100% satisfied. If you are the
first to find a legitimate "BUG" in our software you will be rewarded with a brand new $100 dollar bill.

Your systems disk will come complete with an all new single/double density disk editor called DISKZAP, and
a BASIC program compressor called CRUNCH. Also included is PURGE, a utility to make the mass removal of
unwanted files from a diskette easy, and RESTORE, a program that makes recovering a dead file as easy as
typing in a command line. TRANSFER 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. CLEARFILE is used to zero data files on a
diskette for a "clean slate”. DISKDUMP is a new machine language sector display/modify 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, €VERY time! This will 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 an inflated price tag is what you're after, contact us at the address
below.

CALL TOLL FREE FOR FAST SERVICE
(800) 824-7888, OPERATOR 193

FOR VISA/MASTERCHARGE/C.0.D. ORDERS
California dial (800) 852-7777, Operator 193

Alaska and Hawaii dial (800) 824-7919, Operator 193
TOLL FREE LINES WILL ACCEPT ORDERS ONLY!

5846 Funston Street For Applications and Technical information, call
(305) 983-3390 HO”yWOOd, FL 33023 (305) 983-3390 or drop us a card.

Dealers inquiries invited

(INEFG IS 7S TEMNS
SGLE TS E/HE — e
Specializing in the Tandy Line




Bringing Word Processing Power

Performance. At a price you can afford. The
basis on which our company has built a
reputation that spans hundreds of software
sales in seven countrics,

Pensa-write 2 — A new generation word
processing system that’s flexible, versatile,
lightning quick, and includes system fea-
tures unparalleled.

— In memory capacity of 19,199 characters
in a 32K machine.

— tull editing capabilities including; global
search and replace, fully controlled trans-
parent cursor, insert and delete functions,
keyword searches, non-printing com-
ments, forward and backward scrolling,
complete word wrap-around and much
more...

— user orientation features included on sc-
reen such as time and date, program loca-
tion, current free memory space, words in
memory, and the amount of free disk space.
— directories for all drives available on
screen without exit to DOS.

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

to the People

— sophisticated program structure that
will allow the addition of program modules
that will enhance the editor, your initial
purchase will include editor and general

purpose printing program. Enhancement
modules will include mailing list, basic file
editor, report printer, letter printer and
others, and will have prices ranging from

$39.95 to $79.95. You may also write your
own programs which you may integrate
with the processor, Up to 20 commands
may be specified.

But there’s more. Pensadyne computer ser-
vices believes that after sales service is vital
to the full implementation and support of
our programs. Should a problem arise with
one of our programs, we have a 24 hour
service department where you can call and
get your questions answered. We guarantee
it. In writing. We want you to like what we
do tor you, because if you do, then you'll
come back again in the future. The price of
the Pensa-write 2 word processing system.
Just $79.95.

Pensadyne, Giving you the power to think.

PENSADYNE

COMPUTER SERVICES

v 207

LYNX is more than a telephone coupler.

LYNX is a one-piece total telephone linkage

system for TRS-80 Level land Il
computers, with or without expansion
interface. No RS-232 required for true
originate/answer direct-connect telephone
operation. DOS-compatible EMTERM
“smart terminal” software furnished on
cassette. Already have a favorite TRS-80
program? Use it with LYNX.

With LYNX you can tap the Source or the new

Compu-Serve Information Utility. Control

university, business and personal computers from
a remote location. Communicate via electronic
mail. Learn from library data bases. Profit by

instant financial market info.

All for only $279.95* at your dealer or:

&S|

123 LOCUST STREET
Phone 717/291-1116

VISA or Master Card Welcome

»~ 278

EMTROL
SYSTEMS, INC.

Includes all cables, *
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LANCASTER, PENNSYLVANIA 17602

“Add $2.50 for shipping and handling. PA residents add 6% sales tax.
‘EMTERM” terminal program, instruction manual.
FCC Registration Number: AS09KE-69488-DM-N

Factory orders shipped same day.

“TRS-80 is a trademark of
the Radio Shack Division of
Tandy Corporation”
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3880 E5 pR190
3ppl 21eB30 pe200
3804 221640 0p219
3087 EL BO220
3988 C3CCoO6 0@230
380B 213640 pp2409
300E 019138 pe250

3811 1600 00260
3013 @A pE279
3814 S5F 00280
3815 A3 0e290
3016 2018 00300
3p1s 77 0310
3819 14 p@e320
301A 2C p@330
301B CBO1 00340
381D 79 963508
301E D680 0@360
3020 20F1 pe370
3022 9607 08380
3924 2D 09390
3025 86 0g400
3626 1@FC 00419
3@28 A7 00420
3029 3E00 Pe430
3g2B CO 00440
392C 321A49 pP450
302F C9 no460
3630 A6 0p4a70
3931 281F pp480
3633 3A9949 00490
30836 A7 0e500
3837 20ED p6510
3639 3AlA40 #8529
303C 3C 00539
303D 321R490 pP540
3048 FEFF 085508
3042 2809 pB560
3044 C5 B@e579
3045 O6FF pp580
3047 00 20590
3948 10FD 00600
304A Cl1 0p610
3048 18CC 09620
304D 3D Bo630
304E 321A40 0640
3651 7B o650
3652 73 pO660
3053 C5 20670

3054 ploa62 00680
3857 CD64P@ 00690

385A C1 po7060
3958 @A 0g710
305C A3 00729
385D C8 B8a730
385E C5 Bo740
345F ES pe750
3060 F5 80760
3061 0640 o770
3063 3A3D40 0@786
3066 E6FD 6@7 90
3068 67 0p800
30669 F602 60810
306B 6F pe82o
386C 7D pe830
386D D3FF po84n
306F 7C 6850
3078 D3FF pEg6d
@72 C5 g087@
3073 0640 po88o
3875 1@rE posge
39877 C1 g@As%po
3878 1@F2 9@l
307A F1 60928
397B El1 0B930
3¢7C C1 0e940
387D C3FBO3 08959
g6 CC 80960

pg8@0 TOTAL ERRORS

ENTREE

START

CHKKEY

INCD

DECL

CKPREV

TMWSTE

DECA

STORE

LOOP

HL

HL , START
(4916H) ,HL
HL

BASIC2

HL , KEYHLD
BC,KEYBRD

NZ,CKPREV
(HL) , A

CHKKEY

w2 nr g
~ B2
~Ns om0

A, (HL)

p-w]
52}
9]
[

A0
NZ
(HOLDER) ,A

(HL)

Z, STORE

A, (INKEYS)
A

NZ, INCD

A, (HOLDER)
A
(HOLDER) ,A
OFFH
Z,DECA

BC

B, @FFH

TMWSTE
BC

INCD

A
(HOLDER) , A
AE
(HL) ,E
BC

BC, 200H
DELAYS
BC

A, (BC)

BASIC2

find. This is the code for this particular
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
D$ are created by first obtaining the ASCII
value of the keyboarded character A$. An
offset is created next. By taking the cur-
rent position of the D$ array, and equiva-
lent position from the beginning 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 information.

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

*2/12288
to activate all your routines at one time.
Listing 2 presents my own KBEEPFIX pro-
gram originally published in 80 Micro-
computing a year ago. This version has
modifications 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 of the Memory Side-
car are as extensive as your normal RAM
and your BASIC language; with the plus
that its contents are always protected
from normal actions by BASIC. | trust that
this project will satisfy your needs, espe-
cially all of you who took the time to write
with your suggestions. @
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280
290
300
31e
328
108

CLS:CLEARS@@:DIMDS (10@) : PRINT"TYPE 1 TO CODE, 2 TG DECODE"
AS=INKEYS$:IF A$="1" THEN 3¢ ELSE IFA$="2" THEN 200 ELSE 20

X=@:PRINT"ENTER INFORMATION TO BE ENCRYPTED":PRINT:PRINT
AS=INKEY$ : IF AS$="" THEN 40

PRINTAS; : IF ASC(AS)>31 AND ASC(A$)<127 THEN GOSUB 1000
IF X=80 THEN 88

IF A$=CHR$(13) THEN 80 ELSE 49
DS(X)="/":D$ (X+1)="/":D$(X+2)="/":DS (X+3)="/":D§(X+4}="/"
PRINT:PRINT"DATA HAS BEEN ENCODED; READY TAPE"
PRINT"PRESS ENTER WHEN READY"
AS=INKEY$ : IF AS$="" THEN 120
FOR N=0 TO X STEP3 PRINT#-1,D$(N),DS(N+1),D$ (N+2)
NEXT : PRINT#-1,"<STOP>","<STOP>","<STOP>"
PRINT"DATA HAS BEEN SENT TO TAPE"
PRINT"PRESS 1 TO CONTINUE, 2 TO END"
A$=INKEYS : IF AS="1" THEN RUN
IF A$="2" THEN CLS END
GOTO 178
CLS : ON ERROR GOTO 2548
PRINT"LOAD TAPE INTO RECORDER; ENTER WHEN READY"

AS=INKEY$ : IF AS$="" THEN 220

INPUT#~-1,D$(N),D$(N+1) ,D$(N+2)

IF D$(N)="<STOP>" THEN 258 ELSE N=N+3 : GOTO 238

ON ERROR GOTO 294 PRINT"DATA LOADED ~ NOW DECODING:"
PRINT:FOR X=0 TO N : IF D$(X)="" OR D$(X)="<STOP>" THEN 290
PRINTDS (X); : D$({X)=CHRS(ASC(D$(X))-(PEEK(12288+X)AND127))

NEXT X : PRINT : PRINT : ON ERROR GOTCO 290
PRINT:PRINT:PRINT"DECODED INFORMATION FOLLOWS:":PRINT
FOR X=¢ TO N : PRINT D$(X); : NEXT '

PRINT: PRINT"PRESS 1 TO CONTINUE, 2 TO END"
GOTO 176
6 DS$(X)=CHR$ ((PEEK(12288+X)AND127)+ASC(AS$)) :X=X+1:RETURN

Listing 2. KBEEPFIX for the Memory Sidecar, with modifications by Jack Decker.

IMPORTANT BOX!111

There are four ways to obtain memory ad-
dition devices for you Model I. The first is to
build the project as shown in this column.
The second is to obtain a complete, assem-
bled and tested version available from The
Peripheral People, P.O. Box 524, Mercer
Island, Washington 98040. This model is be-
ing manufactured from the designs pre-
sented in this column, and costs $149 com-
plete with a zero-insertion-force socket to
hold a 2716 EPROM (not included), 2K or
RAM, and power supply. The main circuit
board alone can be obtained for $24.95.

Programmed ROMSs can be purchased
from Personal Microcomputers, Inc., 475
Ellis Street, Mountain View, California
94043. Many readers may recognize Per-
sonal Microcomputers as the manufacturer
of the PMC-80, which is described as a
“work-alike” version of the TRS-80, contain-
ing an identical Level Il BASIC and software
compatibility. The first ROM available from
PMC to fit the circuit in this month’s col-
umn—and which will work with both the
TRS-80 and the PMC-80--is a special ver-
sion of KEEPIT (80 Reviews, December
1980) that resides in 3000 to 33FF. It is sold
in a 2716 EPROM package, leaving 3400 to
37DF free for later user programming. The
cost of this ROM is under $50.

Personal Microcomputers, Inc., also
makes a ROM-only addition for the TRS-80
called REX-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 tested for $60, in-
cluding a zero-insertion-force socket for the
ROM. The power supply is $8, if 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
1K EPROMs or one 2716 2K EPROM has
been created by the Micro 80 Computer
Club of Ottawa, Ontario. They call their
board the Romplus, and developed it for
use by their members. If you would like in-
formation, send an international postal
coupon for two ounces (and if you wish, a
small contribution to the club) to Micro 80
Computer Club of Ottawa, in care of Brian
Harron, 67-3691 Albion Road, Ottawa, On-
tarlo K1T 1P2, Canada.

Phota 1-top, Memory Sidecar prototype with
2K ROM and 2K RAM in place, and Photo-
2-bottom, Underside showing wire-wrap
method of construction.
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ASYLUM:

_/_'_) {) Cuu}

You are sitting alone. Itis 2:00 AM. Your eyes are
bloodshot. As you peer into your computer screen, you
suddenly scream, ‘| must be crazy!” If this has ever
happened to you, or the men in white coats from
Deathmaze 5000 have hauled you away, it is time for you
to enter the most ambitious 3-D graphics adventure yet
offered by Med Systems: ASYLUM!

3-D PERSPECTIVE GRAPHICS

Asylum features the full screen 3-D perspective graphic
displays that have made Deathmaze and Labyrinth best
sellers. You can actually see what you are doing and
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. Qur mazes typically contain
over 600 locations. Further, machine-language pro-
gramming gives instantaneous graphics generation 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 next could mean
survival 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
soon!

TRS-80 Level 11 16K or Model 111 16K $14.95

DEATHMAZE 5000 places you in a gigantic five-story
building. There is only one goal. ESCAPE ALIVE! Mon-
sters, dogs, vampires, and other vile horrors will plague
your every step as you struggle to survive one of the
most challenging adventures ever written. As of Decem-
ber 20, only two people outside the Med Systems’ staff
were known to have escaped!

TRS-80 Level 11 16K or Model 111 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 to hold out for months!
TRS-80 Level 11 16K or Model 111 16K $12.95

Med Systems Software .=

P.O. Box 2674-W Chapel Hill, NC 27514
(919) 933-1990

»* Reader Service—see page 242

REWARD!
This man escaped Deathmaze only to be hauled off to
Asylum! From his condition you would never realize
that he designed both Deathmaze 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 Deathmaze or Asylum logo. Only the correct
solutions are eligible. All judgements final. Please en-
close a SASE for return of solutions or notification of
correctness. All winners will be contacted directly.

SATISFACTION GUARANTEED!
Asylum, Deathmaze 5000, and Labyrinth are guaranteed to
be the most incredible 16K 3-D graphic adventures you can
buy. If for any reason you are not satisfied with these
products, return your order within 14 days for a prompt and
cheerful refund.

ORDERING INFORMATION
Orders are processed within five working days. We pay all
postage and handling within the U.S., Canada, and U.5. ter-
ritories. European orders please include $2.00 for air post.

($1495) $
($1295)y $
($1295) §
(add $4.00) $

00 Deathmaze 5000
I Labyrinth
I Programs on Disk S

[ Programs on Cassette (N/C)
TOTAL $_

Name _

Street _____

City i — State ~dip —

Computer:

O TRS-80 LI 16K O Model 111 16K
0 Mastercard ‘ Ocheck

MC or VISA #

Expiration Date
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BASKET
BALL

By John Allen from Acarn

You have to be fast to keep up with the action
as you iry to outscore your opponent in five
minutes of one-on-one basketball, Compete
against a friend or your computer.

PROJECT OMEGA

By Bob Nicholas -- Adventure International
In probably the most accurate simulation ever
produced for a microcomputer, you are res
ponsible for the production, finance, health
and well-being of Project Omega, the Earth's
first deep space colony.

Steal the ball, duck around your opponent
and slant toward the basket for a lay up! The
graphics are based on a 3-dimensional depic-
tion of a basketball court, and ball dribbling
sounds add to the realism.

Protected Tape...$14.95

Protected Disk...$20.95

&

DECATHLON

Oy g Sir=)

Painstakingly researched, Project Omega will
provide much enjoyment and satisfaction as
you overcome the frustrations and obstacles
of taming an wuncharted environment. The
tape version is for one player; the disk ver-

By Timothy Smith from Microsoft

The graphics capabilities you were promised
when you bought your computer are finally
utilized in this marvelous series of programs.

0S LDOS LDOS LDOS LDOS LDOS LDOS LDOS LDOS

Just like the real Decathlon, you compete in sion supports one or more, plus a special tour- DOS [LDOS LDOS LDOS LDOS LDOS LDOS LDOS JLDOS
10 demanding games that encompass different nament option. Loos| Lpos Lpos _ LDOS LDOS| LDO
forms of running, jumping and throwing. LDOB LDOS| LDO LDOS § LDGS LDOSHT-D'

. . i 16K Tape...5$14.95 32K Disk...$24.95 5 LDDS LDOS LD 0S LBOS LOOS L
Play alone or with as many as eight competi- S LPOS LDOS LDOS LDOS LDOS LDOS LDOS LUpos
tors, the gold medal will always go to the skill- -

DOS _LDOS _LDOS LDOS LDOS LDOS LDOS LDOS LDOS

ful -- never the luckiest because your

score depends entirely on skillful manipul- JUST ANOTHER PRETTY DOS?

ation of the keyboard.

perience with Olympic Decathlon!

16K Tape,..$24,95 32K Disk...5$24.95

By B. Hogue & J. Konyu from Big Five

Fighter today.

16K Tape..,$14,95
32K Disk version...5%17.95

GAMMON
CHALLENGER

By Ray Daly & Tom Throop from Acorn

Gammon Challenger has been compiled

are more special features than ever.

get too ambitious -

quite like Gammon Challenger.

Protected Tape...514.95

One of our more expensive game collections ——
and worth every penny! You MUST see this
system in action. Otherwise, you simply won't
believe the combination of truly outstanding
graphics, fast-paced action, nail-biting in
tensity, and even a touch of comedy you'll ex

COSMIC FIGHTER

Terrific sound, graphics and unique chal
lenges mark this new space game a winner!
While fighting off the alien convoys, each
more skillful than the last, you must keep
track of your rocket fuel or risk explosion as
you maneuver toward your space station. Can
you dock immediately, or is the station over-
run by aliens? Find out by ordering Cosmic

The backgammon player featured in Personal
Computing is now back in a faster, even
better version! The game logic of the new

machine language for extra speed, and there

Choose one of three levels of play, but don't
Gammon Challenger will
put your skill to the test at all levels, For ser-
ious players, the "doubling cube" option can
be used for added excitement. There are
other computer backgammon games, but none

ATTACK
FORCE!

By B. Hogue & J. Konyu from Big Five

Unlike the usual space "shoot-em-ups," your
ship is not tied to the bottom of the screen.
In Attack Force, you use the arrow keys to
control both speed and direction as you man
euver all over the screen in search of the
alien Ramships and Flagships. A realtime,
machine language game with amazing graphics
and sound.

You have to be quick to avoid the enemy
ships that warp down on you, and the Flag-
ships' lasers can fire in all directions — even
diagonally! And don't look away for an
instant, because one of the alien spacecraft
might be transformed into a mirror-image of
your own!

16K Tape...514,95 o
32K Disk Version...$17.ﬁ5 ///
|7

B

By Infocom from Personal Software

in Zork, the Great Underground Empire, un-
earthly creatures guard 20 treasures. Bring
all the treasures back to the trophy case and
you can leave alive! You must pick your way
through intricate mazes, collecting objects
that may help or hinder you in your quest.
But keep your wits about you, because in
Zork, they take no prisoners!

TRS-80 or Apple |1, 32K Disk...$39.95

If new LDOS were just another disk operating
system (DOS), we would not recommend it to
you. However, two differences make this sys
tem unique and important: customer support
and user benefits.

When you buy any DOS, you need service for
programming assistance, updates and tips on
how best to use its features. This is part of
what you buy with LDCS. First, you will be
supported 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 diskette to a service center for
updating. You pay only the cost of return mail
—- you can do it every week if you like.
Third, a regular newsletter will inform you of
any updates and provide tips on using some of
LDOS’s many special features.

With LDOS you get a well documented, thor-
oughly tested, and powerful DOS. The pub-
lisher is committed to a professionally written
and detailed users’ manual. Besides con-
tracting with some of the best microcomputer
systems houses for technical and customer
support, a highly regarded technical writing
firm is doing the manual.

The power of LDOS is its ease of operation,
its independence of hardware configuration,
and its device independence. You can make
selected backups; chain together a series of
programs and operations, and operate several
different types of drives from the computer.
LDOS has all the features of VTOS 4.0, fully
implemented and working. There are hun
dreds of features which we do not have room
to mention, but the best features are its ease
of use for the new disk owner combined with
its sheer power potential for the expert. We
will gladly send you more information on LDOS
if you just call our toll free number.

LDCOS with Manual..,$139

p==== INTRODUCTORY FREE BONUS ! ==~
(A $32.50 Value)

I
{Purchase LDOS before March 31, 1981 and we

i
1
i
i
Iwill include a box of 10 diskettes FREE! |

Visit Our New Store: W. Bell Plaza~ 6600 Security Blvd -Baltimore, MD

@8 TO ORDER CALL TOLL FREE 800 424-2738 . miemetion
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4200 Wisconsin Avenue NW, Dept. K8 Box 9609
L Washington, D.C. 20016

MAIL ORDERS: Send check or M.O. for total purchase
price, plus $1.00 postage & handling. D.C. residents, add
5% tax. Charge card customers: include all embossed
information on card.



Get the most from your micro with
software and accessories from one of
the world'’s largest selections.

The
Program

Store

w17

CALL TOLL FREE
800 424-2738

By Leo Christopherson from Acorn
Your 'droid has already learned NIM, so now
it's time to teach it how to wield a laser sword!

Leo Christopherson, author of "“Android
NIM," "Dancing Demon" and other animations,
has developed a new type of animation and
high-quality sound jn his latest work.

Your 'droid starts out as a lowly clown. You
teach it how to use a laser sword by control-
ling its movements. After training it to be a
you enter the tournament
Enter-

"Grand Master,"
against the program's skilled 'droid!
tainment for all ages.

Protected Tape...$14.95
Protected Disk...$20, 95

from Med Systems

A new breed of Venture

adventuring!
through a graphically represented 3-D maze,

with halls that could dead end -- or recede to
infinity. Step through the doors or drop into
the pits. Will you encounter monsters and
mayhem, or will you be treated to useful ob-
jects and information? Will you ever get out
alive?

16K TRS-80, 32K APPLE 1...5$12.95

By Bill Hague from Big Five
Asteroids surround your ship. You must shoot
the asteroids, as well as any alien spaceships.

Written in fast machine code,
GREAT!

this game is

You may encounter five different kinds of
alien ships, including the very deadly flag
ship. You shoot frem your ship's position,
rotate it, use your thrusters to move -- if you
are overwhelmed, you can even get away to
hyperspace. Fast and exciting.

Tape....$14.95

GRAFHIC DISPLAY OF HOTOR SPEED
DRIVE NO.: O RPN RANBE: 10
EACH MARK REPRESENTS  0.17 RPH.
(SLOW} (CORRECT) {FAST)
295.00  296.87 248,33 300 301.67 303,33 305.00

doeehndiatunsbntied ettt

DDT Disk Drive Timer ——

from Disco-Tech
Analyze and adjust your disk drive motor
speed with a real-time graphic display. Ma-
nual details use for Radio Shack, Shugart,
MP!, Pertec and Vista drives, and DDT can be
used with any drive. All you need is DDT,
two screwdrivers and five minutes.

Disk..,.. $19.95

SPACE WAR

By Device Oriented G ames from Acorn

A two-player, real-time action game that lets
each player control a spaceship with rotate,
thrust, fire, and hyperspace. Five oame
options (including gravity) and three playing
speeds. In fast machine language.

Tape...$9.95

GALACTIC TRILOGY

By Douglas Carlston

Take control of the Galactica as you navigate
through an uncharted 3-dimensional uni-
verse. In "Galactic Empire," you attempt to
unify a universe that is randomly created
each time you play.

"Galactic Trader" pits your bartering skills
against those of the other inhabitants as you
try to accumulate riches and power. But
watch out for the assassins and the energy
carte! -- they're out to getcha!

Diplomacy and deviousness play equal parts in
"Galactic Revolution." It's a game that com-
bines tactics, social manipulation and Machia-
vellian ruthlessness. For more intrigue, this
game allows more than one player. Sound ef-
fects.

Choose any game at $14.95 for TR5-80 16K on
tape, $24.95 for Apple Il 48K Disk.

To control the entire universe, get all three!

JET FIGHTER PILOT

from Instant Software

Launch one of several realistic jet fighters
from an airport, or catapult from the deck of
an aircraft carrier. Incredibly realistic simu-
lation, right down to maintenance problems.

You will not only learn about the dynamics of
flight, you'll discover the complex operation
of modern military jet aircraft as you sit back
and try to keep up with the constantly
changing instrument panel display. Challeng-
ing and informative.

Cassette...$14.95

EDAS
Editor/Assembler

By Roy Soltoff from MISOSYS

With EDAS, you are no longer tied to memory
limitations while writing in assembly language.
Now you can - assemble directly from text
stored on disk. Branching lets you test your
program, then return directly to EDAS. Great
for editing and debugging.

Gther features include: global editing,
upper /lower case support, block moves, plus
availability of DOS commands within EDAS.
I1t's the Editor /Assembler designed with the
programmer in mind!

Disk...$79.00

Messerschmidts

"It is the summer of 1941 and the Blitzkreig is
smashing into the heart of Russia..."

This is how your instructions begin wiarn you
become the fighter squadron leader irv "Migs &
Messerschmitts", one of four exciting new
Discovery Air Combat Simulations.

These World War |l re-enactments are histori-
cally accurate -- they challenge you to learn
the tactics used by the actual combatants!
Written in machine language for fast re-
sponse.

MIGs and Messerschmidts
RAF : The Battle of Britain
Jagdstaffel

Winged Samurai

For TRS5-80, Apple I, PET -- 16K...$15.95

PROGRAMS UNLIMITED...

...1f you don't see the program you'd
like, give us a call -- we probably have il
NEWDOS+%, .. 00uee 98,95 VTOS¥......se. ++.99.95
NEWDOS/80%..... 149,95 RADEX 10%.... .99.95
Level !l| BASIC.49.95 CCA Data Mgr¥*,...75.95
MMS FORTH /Man*.79.95 SYSTEM SAVERS....14.95
KeyEditeiaseeons 18.95 Tiny PASCAL*.....50.00
Acorn w/Sound (each): Tape 14.95 Disk 20.95

Pinbal | Pigskin . StarTrek Ting-Tong
Invaders From Space  Alien lnvasion

Language Teacher (Fr, Span, Ital.)* 19.95 ea.
OSBORNE & ASSGC. Business Systems*: 25.00 ea.
General Ledger  Accounts Payable
Accounts Receivable Payrel | w/o. cost acct.

* Disk

r THE PROGRAM STORE - Dept K8 Box 9609 - 4200 Wisconsin Ave, NW - Washington, D.C. 20016 ]
| | tem Price Postage $1.00  name |
I Total addr ;
[ OCHECK OVISA city state zip |
L—————=—=—=——=——-_CMASTERCARD MCBank# __ Cardf ______ Bxp—— i
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dited by Nancy Robertson
“...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

n 1978 Grayson Wheatley loaned his

TRS-80 Model | to the Cumberiand Ele-
mentary School in West Lafayette, IN. It
was placed in Jeanne Goris’ fifth grade
classroom, along with a number of calcu-
lators. Though it was not part of 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 gifted
youngsters admitted to a special section
of a Purdue University course for 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 Bill Verts told him, “If | went
this fast with 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 Gifted

Dr. Wheatley, of Purdue’s Gifted Educa-
tional Resources Center, and James Hers-
berger, a Purdue graduate student, began
working with Jeanne Goris in 1978 to re-
vise the math curriculum 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 project, 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 attitude
in math class.” Rather than the fear which
most children have of math, Foerster says

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-solving applications.

"L Students ‘want to
try hard problemns,
even those without
obvious answers!" "

(Problem solving has become the popular
term among educators for mathematical
and applied logic.) Once computers are in-
troduced, most schools teach computer
science and include problem solving or
heuristics (self-teaching) under that head-
ing. Participants in the Cumberland Ele-
mentary project have uniquely reversed
the situation.

Dr. Wheatley explains that at Cumber-
land they are “attempting to teach prob-
lem-solving 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 outlined
the following goals of the cumberiand pro-
gram:

1. Challenge the more able mathematics students,

2. Utilize calculators to develop concepts and build prob-
lem-solving skills.

3. Introduce computer programming as a problem-solv-
ing tool.

4. Assure computational proficiency.

5. Emphasize the fundamental concepts of mathemat-
ics, and develop basic thinking skills.

8. Increase students’ intellectual curiosity.

Besides his help in defining goals,
Wheatley had a hand in the structure of
the project. “Kids are really ripe in fifth
and sixth grades” to learn computer
skills, he explains. With equal conviction,
he adds that children in this age group
would find a straight course in program-
ming "‘dry and boring.”

Bob Foerster says that his students
learn BASIC and programming skills as
they need them to solve math problems
and other assignments. Once they begin
programming, programming assignments
often lead to learning higher mathematics
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 siot machine pro-
gram. When he finished the original ver-
sion, he decided he needed to learn more
about probability to improve his program.
To further his study of probability, he
wrote another program to simulate dice
throws. In another case, students study-
ing integer functions and expanded nota-
tion 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 prolific
programmers, creating a variety of utili-
ties, educational programs and games:
several spelling tutorials, many complex
target games, a computer dating program
that incorporates matrices; a mathemat-
ics tutorial used in other Cumberiand
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 statistics
on energy conservation, etc.

Mindless Drill and Practice

While the Cumberland teachers and ad-
ministrators have been thrilled by the soft-
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 | see (on the
market) is of the mindless drill and prac-
tice variety. It doesn’t make any sense to
use a computer for developing paper and
pencil computational skills,” Wheatley
says. “Computers should be used to de-
velop higher level thinking—reasoning,
estimation skills, the application of prob-
lem solving heuristics. These are the tools
that are needed in a technological soci-
ety.”

Through the Cumberland Elementary
School project, Wheatley has had a
chance to see his theories, of education
for the gifted and of computers in the class-
room, in practice. Statistics and observa-
tional 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 the con-
trol group were all 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, Wheatiey
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-
tionally from the reduction in drill and
practice time.” They also stated that “the
fact that nearly every topic studied was
extended to levels usually considered ap-
propriate 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 in the class. This provides anoth-
er measure of the project results. In his
findings he wrote that the Cumberland
group “‘seems to have better problem-
solving processes.” He also stated, “They

Fall Test of
Computation & Problem
Solving

Spring Test of
Computation & Problem
Solving

18

Black—Cumberiand Group

Test Results
Gray— Comparison Group
— Test Results

17 e

16

10

were more enthused, involved and had
more fun.”

David Flowers, supervisor of Computer
Instructional Services for the Fort Wayne,
IN school district, 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 particulars that left a lasting im-
pression on him involved two fifth grade
boys who had just decided to write a ten-
nis simulation.

“The typical approach is to start with a
reduced version of the problem 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 willing to postpone tackling smalil
details in order to get a simplified version
in operation. Many high school students
and many of their teachers with whom {'ve
worked were unwilling to tackle simula-
tion problems; the few that did usually
had no plan of attack to the problem.
These fifth grade students are the excep-
tion rather than the rule. They have evi-
dently developed some rather sophisticat-
ed techniques for problem solving.”

For the most part, Cumberland Elemen-

17.8

13.8

tary School’s special curriculum for their
gifted math students has met the goals it
set at the beginning. However, in their rec-
ommendations to the West Lafayette
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 the top 10 to 15 percent of the
Waest Lafayette students participatein the
future.

While overall student response does
not point to brighter possibilities for the
average West Lafayette student, Wheat-
ley and Hersberger contend that the pro-
gram still has a valid place. The following
quote is taken from the concluding re-
marks of their report to the West Lafay-
ette school board.

“Some may argue that we cannot or
should not have a special program for so
few. But this argument collapses in light
of the athletic program. . .. If 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

he irony is perfect. A serious informa-
tion gap surrounds the introduction
and use of the machines that have created
the information explosion. Perfect though
it may be, this irony is unacceptable for
many within the educational community.
The painful slowness inherent in
today’s parallel evolution of techniques
for implementing microcomputers in the

"Schwartz. . . urged his
audience to think beyond
the arill-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 fabric 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 paucity
of journals covering the topic, the institu-
tions researching the subject, and fund-
ing sources that 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 information gap that the infor-
mation machines created. The Harvard
conference reflects current trends in edu-
cation regarding the use of computers in
the classroom. At Harvard's Gutman Li-
brary, approximately 500 teachers, admin-
istrators and researchers gathered for
three days to discuss theories, swap
ideas, tell tales and share enthusiasm.
The conference also attracted the atten-
tion of manufacturers who sense the po-
tential of the burgeoning educational mar-
ket.

For most of 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-

ments was not minimized, most confer-
ence attendees were looking beyond this
application toward more innovative uses
of the machines.

Theory and Practice

The carefully structured conference
was a healthy mix of the theoritical and
the practical. Keynote speaker Judah
Schwartz, an MIT professor, researcher of
computer simulation of human intuition,
and thecritical 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-
tained 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
drill with interactive video disk, long and
short range planning for computer use in

Radio Shack’s Chris Bowman at Harvard

schools, software development, the
LOGO experiments, microcomputer se-
lection, microcomputers at the communi-
ty college level, public access computers
and much more.

Publishers’ Panel

A publishers’ panel, composed of repre-
sentatives of many large text book pub-
lishing houses, discussed the problems
they have encountered in the develop-
ment of quality, educational software. The
panel, chaired by Christopher Cerf (son of
Random House and “What’s My Line” vet-
eran Bennett), included representatives
from McGraw Hill, Houghton Mifflin, Milli-
ken, Ginn & Company and Bell & Howaell.

It 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 educational software.
Everyone, it seems, is starting at square
one.

In the realm of educational software, as
in many other areas, microcomputers are
altering traditional political and power re-
lationships. The aggressive tone of the au-
dience’s questions indicated that teachers
will demand a larger role than they have in
the past in deciding what is—and is not—
appropriate for use in their classrooms.

The publishers emphasis on ROM-
based, non-modifiable, drill and practice
software did not strike a responsive chord
among the educators present. |f pub-
lishers persist 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 invento-
ries as teachers develop and use their own
programs.

The Leading Edge

If textbook publishers are on the trailing
edge of the classroom computer revolu-
tion, MIT researcher Seymour Papert is on

Continues to page 56
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e $ DISCOUNT $  mooeL

TRS-802%....

COMPUTER SPECIALISTS

. i inter oo .$187.0
26'4002_ g:- 11114555R?-L;3C2k Bporclxr::je.r. .If I $ .84,0% 26-1061 4K 1. $630.00
64K 1 Drive 26-1140 "O” K Interface . ... oo 249.00  26-1062 T6K IIL.......... 888.00
$3440.00 26-1141 “16" K Interface . ... .....................359.00  26-1063 32K Il

26-1142 732" K Interface. . ......oooooi 469.00  2-Drives, RS232......... 2225.00
26-4160 1 Drive EXP . $1025.00 26-1160 Mini Disk -Drive O. .. .. ... ..o 419.00
26.4161 2 Drive EXP . 1575.00  26-1161 Mini Disk - Additional. .....................419.00
26-4162 3 Drive EXP ..2115.00 26-1154 Lineprinter ..., ... e e 699.00
264501 Gen. Ledger ... 180.00 26-1156 Lineprinter fll. ... . .o i 1799.00
26-1159 Lineprinter IV . ... o 859.00
::::ggg ::q"yerr:ﬁ“" """ ;ig'gg 26-1166 Lip:Prin?er v 1080.00
: 26-1563 Scripsit - Disk. ..o ooveein ... 79.00
26-4554 Acct. Rec. .....180.00 o0 \cer visicale 83.00
26-4701 Fortran........ 270.00 50 1562 Profile. . . 72.00

26-1157A Daisy Wheel . 2495.00

26-1158 Daisy Wheel 1l 1799.00
NOTE: Call for availability ot VIDEO TEX, Model Ill, Color,
and other new products.

26-30014K. ... ... ............8360.00

ALL OTHER R.S. SOFTWARE 26-3002 16K, ... ... 540.00
FURNITURE, STANDS, CABLES 26-3010 Color Video............ 360.00
AND ACCESSORIES AT 26-1206 Recorder. . .............. 54,00
DISCOUNT FROM 26-3008 Joysticks. ............... 22.50

CATALOG PRICE.

Acorn
Novation Cat Modem. .$149.00 Software
CCA Data Management Products, Inc.

CENTRONICS System. ............... 72.00 CAMES.

Adventure Games

Alien lnvasion.............. .$9.00
Fast 100 CPS Centronics Games 1-9each.. ... ... 14.00 5,;,‘ Murkz ,,,,,,,, 9.00
730 Printer.. . ... $659.00 Star Trek. ..o 9.00
Text Quality Centronics Block Em.....................9.00
737 Printer. . ... .. $819.00 Ting-Tong............ L. 900
UTILITIES:
System Savers e 14.00
Model 1l Cobol Compiler EDUCATION:
$36000 Language Teacher. . .. .....18.00

Cobol Run Time Package
$36.00

FREE: COMPUTER CATALOG
UPON REQUEST

1-800-841-0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC.”

No Taxes on Out Of  DOWNTOWN PLAZA SHOPPING CENTER  R.S. 90 Day Limited Warranty

State Shipments 115 CSECOND AVE. S.W. F-48 Form Provided

- : CAIRO, GEORGIA 31728
Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory
From Stock on Most ltems In the S.E. U.S.A.

"YRS-80 is o registered trodemark of the Tandy Corp.
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50O NEWS

Random House Markets Radio Shack’s Line

Continuing in its assault on the edu-
cational market, Radio Shack has
named Random House, Inc. an authorized
educational distributor for Tandy pro-
ducts. Random House, in addition to be-
ing a major 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 of special markets for Radio
Shack. Phillips termed the contract “an
important step in Radio Shack’s strategy
to better address the growing market (for
microcomputers). . .in the schools.”” Ran-
dom House will now carry all of Radio
Shack's products—both hardware and
software—through its extensive institu-
tional marketing network.

For Tandy, the timing of the team-up
seems particularly propitious. February
1981 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 Microcomputing Industry, Jan., 81
and 80 Microcomputing, Jan., 81). During
this time, Radio Shack has secured a
large piece of the low-end micro market
within academia, a market which it co-
dominates with Commodore and Apple.

The alliance with Random House prom-
ises to greatly enhance Radio Shack’s
position.

Talking with Teachers

As to whether this new coalition will si-
phon off significant business from Radio
Shack’s own retail outlets, Phillips thinks
not. “We won’t be stepping on our own
toes,” he said, “there’s really no conflict
there. For one thing, of 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 complete. However, we do plan
to structure some sort of reward system
for our retailers, which will take into ac-
count outside-store sales to schools with-
in their respective territories.”

Radio Shack currently offers about one
dozen courseware programs. Random
House will be adding these to its own in-
ventory. “"Math-based programs will be an
easy entree for us,” continued Phillips,
“from there we can readily branch out into
other subject areas such as those that
rely heavily on graphics.”

The educational market is usually
broken down into three broad categories:
computer-aided instruction (CAl), the
study of computers themselves, and ad-
ministrative or non-classroom applica-

tions. Random House and Tandy will now
be tackling all three in tandem and, in ad-
dition 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 various academic environ-
ments.

New Directions

More interesting than the actual
mechanics of the new Tandy-Random
House agreement, however, is the fact
that for the the first time Fort Worth has
decided to deviate from its traditional
policy of strictly 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 readily inferred
from Phillips’ remark that the Random
House agreement is nonexclusive 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
outside talent, this to gird its loins for the
market wars to come. &

by Paul Quinn
80 Staff

Harvard Conference

Continued from page 54

the leading edge. Papert's seminar, dis-
cussing his 10 years of experimentation
with young children and computers, de-
tailed his efforts to create a transparent
man/machine interface. His experiments
have resulted in a new, symbol oriented
language called LOGO. LOGO allows chil-
dren to interact with computers despite
the fact that the children cannot read. As
interaction occurs, the children 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 conservatism of educators can be
overcome, the attainment of 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-

native skills. He even thinks that our soci-
ety can overcome its inherent mathopho-
bia 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 will no longer find math a foreign
domain because they will actively 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-
50 acquire a logical (top down) approach
to problem solving.

A self-described computer utopian, Pa-
pert believes that the world will be a better
place thanks to computers. And, contrary
to popular opinion, Papert feels that the
computer will intensify our personal rela-
tionships, especially with our children, as
it hastens their intellectual development.

Cross-Pollination

As participants filtered back to their
districts, classrooms and projects all
across America, the result of the cross-
pollination that occurred at Harvard will

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 8, now know what has been go-
ing on in Palo Alto, where studies are un-
derway to determine exactly what it is that
makes computer games fun. And, Rose-
mount, Minnesota’s experience with inter-
active video disks is now common knowl-
edge in Dallas where they, too, are experi-
menting with computer controlled, muiti-
media instruction.

As the halting, first steps of computer-
ization 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 directed to the Me-
dia Center, Monroe Gutman Library, Har-
vard University Graduate School of Edu-
cation, 6 Appian Way, Cambridge, MA
(02138. (Telephone 617-495-4225.) B

by Chris Brown
80 Staff
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Toll-free order no.: 2 TR S':B ﬂ*own e I'S
et bl = Save on Equipment & Software!

Inexpensive Color Graphics:
the Percom Electric Crayon™

Spectacular multicoldr graphics, sharp 2-
color alphanumerics with your TRS-80",_a
color tv and the Percom Electric Crayon™.
Up to eight colors. Resolution with full display -
memory (6 Kbytes) is 256 X 192 picture ele- e

ments. Microprocessor controlled the Elec-

tric Crayon™ is not only a full color graphics system but also a
complete, self-contained control computer with a dual bidirectional
paraliel I/Q port — provision for second dual port. Interface the
TRS-80* via your Expansion Interface or Printer Cable Adapter. Sup-
plied with 1 Kbyte display RAM, EGOS™ operating system and
comprehensive users manual with example programs. $249.95.

Optional TRS-80” interconnecting cable: $24.95.

ACCESS Mini-disk Systems

Access Unlimited’s own economy mini-
disk systems store more data, are more
reliable. Data access times are fastest
possible with your Expansion Interface.
Heavy duty power supplies run cooler,
last longer. Low noise three-wire ac pow-
ercord is safer. Enclosures are finished in
compatible silver enamel

AFD-1007 (40-track, 102 Kbytes) ... ....... $315.00

Mention our DOUBLE DISCOUNT NUMBER when you
order and save $20.00 on your AFD-100!

Percom’s Speak-2-Me-2™
Give your TRS-80" the gift of speech
Texas Instruments’ Speak & Spell™ is the voice of
your TRS-80* computer with this clever interface
module manufactured by Percom. Your own
Level || BASIC programs announce, com-
mand, implore with sentences and expres-
sions formed from Speak & Spell's™ voca-
bulary. The Speak-2-Me-2™ PC module
jnstalis in the battery compartment of your
Speak & Spell”. Power is supplied from an
ordinary calculator power pak. Comes with in-
terconnecting cable (for TRS-80" El or Printer
Cable Adapter), operating software and users
manual: $69.95. (Speak & Spell™ not included.)

Percom Mini-disk Systems

TFD-100™ (40-track, 102 Kbytes/side) .. ...... $349.95
TFD-200™ (77-track, 197 Kbytes) . .......... . $634.95
Prices inciude Percom upgrade PATCHPAK™

DATA SEPARATOR™

This PC board plug-in adapter for
the TRS-80" virtually eliminates
data read errors (CRC error
Track locked out!) which occur on
high density inner disk tracks, a
problem that has plagued TRS
80" systems. The Percom Data
Separator™ is installed  in the Expansion  Interface
without modifying the host system. Caution: Open-
ing the TRS-80" Expansion Interface may void the
iimited 90-day warranty: $29.95.

the DOUBLER™
Percom’s new plug-in adapter for your Expansion Interiace
es almost twice the data on a diskette track as a single
density system. You can store up to four times more data —
depending on the type of drive — on one side of a diskette
than you can store using a standard Modei | mini-disk drive
Other features: Reads, writes and formats either single or
double density minidiskettes, « Runs TRSDOS?, NEWDOS 2
+, Percom 0S-80™ or other single density software without
changing either software or hardware. Switch to double-
density when convenient. + Includes DBLDOS™ a
TRSDOS* compatible double-density operating system. « R
nciudes on card, high-performance data separator circuit. + installs without
rewiring or trace cutting. = Introductory  price, including DBLDOS and  format
conversion utility, only  $219.95. Mention our DOUBLE  DISCOUNT NUMBER
when you order and save $20.00 on your DOUBLER!

Percom OS-80™

An advanced easy-to-use disk operating system that
works with Level Il BASIC commands. Residesin only
7-Kbyte of memory. May be extended indefinitely with
disk-resident utifities. Supplied on 5” disk with exam-
ple programs: $29.95 with instructions.

CIRCLE J Software

B%OS extremely useful utilities for Percom’s OS-80™
1. Machine Language Save/Load Utility. On 5" disk
with bonus patch program that allows RS Renum-
ber Utility to run under OS-80™. $14.95, with in-
structions.
2. VARKEEP — Adds NAME SAVE and NAME
KEEP commands to OS-80™. Use one set of com-
mon data with two or more BASIC programs. Also
runs under Radio Shack DOS. On 5" disk, with
instructions: $14.95.

ZBOZAP

Super fast machine language disk modification utility.
Read, Write, Display, and Mcdify sectors; remove
passwords; apply patches, fixes; make backups and
much more. On 5" disk with instructions: $29.95.

Ask about Scott Adams’ Adventure games!

DOUBLE-ZAP — Modilies NEWDOS 80 + for double-density operation using
the Percom DOUBLER. Permits simultaneous single- or double-density opera-
tion. From Software Etc. and Circle J Software. On minidiskette. $49.95

Use your credit card and save!
VISA and MasterCard charges are not
deposited until the day your order is
shipped.

Disk System Interconnecting Cables
Improvement over RS cable design places drive 0, which includes
the cable termination, atthe end of the cable to eliminate the reflected
noise of an unterminated cable. Better data integrity. Prices:
Two-Drive Cable ... .. P . ... 324095
Four-Drive Cable . . e 34.95
Power Line Filter

115/250 V, 50-400 Hz. Instructions included for easy installation in
standard mini-box chassis: $19.95

100% machine language word processor. ..

SPECIAL DELIVERY ( From Software Etc.) Minidiskettes
Use MAILFORM to create name and address lists; EX- 10 Disks ina c ient plasti anizerbox .......... $34.90
TRACT to find names by ZIP, address, gender, age, etc., Smgllg Sék . ?ﬁvennen P ‘.C org | er .O.X. e * 3.49

SORT to sort an entire list on any field in seconds. Print
personalized letters written with either the Electric Pencilf
or Scripsit* using MAILRITE. Prints labels from Mailfile cre-
ated under MAILFORM. Runs under Percom’'s OS-80™,
Radio Shack's TRSDOS*. $125 (disk)

Disk Drive ID Tabs
1" x 1-14" self-adhering plastic drive identification tabs. Compatible
silver with engraved black drive number. Two tabs (Nos. 0, 1): $2.50,
three tabs (Nos. 0, 1, 2): $3.25; four tabs (0, 1, 2, 3): $4.50.

How to Order

I‘Ojde’r‘.‘b')":allinf Aocesjs;;ilzm%? I?F\\vf:ee or11~800.'- f:’-d l;%*s DOUBLE DISCOUNT ACCESS UNL’M!_TEE

e cannot
S rrsne crrges n 2 g1 510000, Ak asroniat netanie o NUMBER: :
: S e B 30 e o s 315 N. Shilgh - Ste. D1 - Garland, TX 75042
s for delvery +Texas residents call (214) 494-0206 80M110 (214) 494-0206

SUBVF(‘:[ET’:;‘L D LD'EZ%‘F- '“.A.l!\‘(__.r‘;g_Sl,r{égggj()CHA\\G!: AND ALL OFFERS

JEC LV UTN E
ftrademark o oration ™ trademark of Percom Data Company,.inc ~ trademark of Texas Instruments Cerporatien
T trademark o ited Company. * RADIO SHACK and TRS-80 are trademarks of Tandy. Corparation % trademark of Michael Shrayer Software, Inc.

=229



Combine accurate flight characteristics with the best in animation graphics
and youw’ll have SubLOGIC’s

T80-FS1 Flight Simulator
IS for the TRS-80

SubLOGIC's TBO-FS1 is the smooth, realistic
simulator that gives you a real-time, 3-D,

Special Features:
* 3 frame-per-second flicker free

out-of-the-cockpit view of flight. animation

* Maximum transfer keyboard input
Thanks to fast animation and accurate repre- » Constant feedback cassette loader : =
sentation of flight, the non-pilot can now learn =
basic flight control, including take-offs and Hardware Requirements: o
landings! And experienced pilots will recog- * Radio Shack TRS-80, Level 1 or 2 ' E:{

ek ™
Pelsazuyny

« 16K memory s
* Nothing else!

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 fighters. Only

nize how thoroughly they can explore the
aircraft's characteristics.

Computer and aviation experts call the
T80-FS1 a marvel of modern technology.
You'll simply call it fantastic!

See your dealer or order direct. For
direct order, include $1.25 and specify
UPS or first class mail. lllinois residents

SuoLOGIC

add 5% sales tax. Visa and Mastercard
accepted.

Distribution Corp.
150 Box V, Savoy, IL 61874
(217) 359-8482

NEW GIN — NEW CRIBBAGE
FOR MODELS | AND il AND ATARI 800

GiN RUMMY 3.0 The classic computer Gin Rummy is now even better, with card
graphics and faster playing time. On-screen cards can be rearranged as you play,
and the program plays the same mean game of Gin, holding its own against any-
one. Plays a fuil regulation game and changes strategy to counter your piay. Can
you beat Gin Rummy 3.0? TGR-2 §16.95

ATARI GIN with color graphics and sound for Atari 800, 32K. IGR-1 $19.95

CRIBBAGE MASTER plays a strong game, too, making the most of every play, hand
and crib. It'll Muggins you for the smallest mistake, but try to catch it counting
wrong. Card graphics. TCM-1 $12.95

CONCENTRATION Clever screen graphics plus sound effects make this an irresistible
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, TCO-1 $9.95

LABYRINTH RUN Race through sharp turns, slaloms and narrowing passages. A fas-
cinating/frustrating test of coordination, with three skill levels. High speed
graphics. TLR-1 59,95

E.S5.P. LAB Psychic? Find out with this program based on the famous Duke Uni-
versity experiments. See the full-page review in the October issue of Kilo-
baud. TPL-1 $9.95

THE LISTMAKER Il Pull any category from a list in seconds with this powerful, ver-
satile-program. Enter up to 400 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-80 a printing calculator. Chain and mixed calcu-
lations, constants, memories. On-screen review of long add-and-subtract opera-
tions. Prints all calculations. TPC-1 $9.95

CHECKBOOK PLUS Never agonize over a bank statement again! Put the figures in
and let Checkbook Plus handle all the details and find the errors. Special check-

stub arithmetic review. TCB-1 59.95
CALCULATOR & CHECKBOOKDboth onone cassette, TCC-1 $14.95
R California residents add 6% sales tax. S
VISA® 24-hour credit card order hotline: (213) 454-8280 | MeasterGard '
‘w: i . 1}
B MANHATTAN SOFTWARE %0 -

Post Office Box 35 Pacific Palisades, CA 90272
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" TRS-80™ SOFTWARE )

For Mod | & Mod 1l

MACHINE LANGUAGE
SOFTWARE

MONITOR #3 ... 83995
Disassembler; memory displays: memory move, search verily
and modify; read and write object tapes; hexadecimal
arithmetic, object code relocator: unload programs for disk:
symbolic oulpul tapes; 41-page instruction manual

MONITOR #4 ... 54995

ead disk files; direct in
ve. of lalk 1o another

Same as Monilor #3 bul adds: save ar
put and output of disk sectors. ser

computer via R5-232-C interface: symbolic disassembly on
disk. .

SMART TERMINAL $49.95
Enables your TRS-B0 to be used as a remote terminal to a time-
sharing system. Supporis lowercase and full range of control
keys. Automanic ransmission between memory and host com.
puter. Much more,

FASTSORT $995
Machine-language sorting program for use by Basic programs
Many times faster than other methods!

GAME OF LIFE. $5.95

John Conway's game of “lite” shows patterns evalving and
changing swiltly before your eyes. A dazzhing demonstradon
program!

BASIC SOFTWARE

MAILING LIST $69.95
Maintains mailing hst files of over 1000 names per diskelte.
Add, delete, change. find name. machine language sort, print
file

SMALL BUSINESS ACCOUNTING, $49.95
Based on Dome Bookkeeping Journal #8612, keeps track of in
come, expenditures, and payroli for a small business of up to 16
employees. Daily, monthiy, year-lo-dale summaries

HOME BUDGET. B e . 54995
Checkbook maintenance combined with records of income
and monthly bills. Monthly and year-to-dale summaries show
ing tax deductions.

DATABASE MANAGEMENT $29.95
Defines files of any description and maintain on casselle or
disk. Add, change, delete, find. sort. justity. print, line print
total fields, write

HOWE SOFTWARE .o
14 Lexington Road

New City, New York 10956
(") TRS-80 is a registered trademark of Tandy coer




S0 NEWS

History, Music, Math— Micros in Every Class

There’s something new and exciting
happening in education and comput-
ars. 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.
Itis a coeducational residential school de-
signed for eleventh and twelfth graders
from around North Carolina who are con-
sidered gifted 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-
ment at the school, it's important to 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 of the students’ classes will be
taught as interdisciplinary studies, and
the computer will 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.D.s in their fields. 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. Thay expect
to acquire two more Apples in the near fu-
ture, and even more Apples in the coming
years,

Hardware and 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 dif-
ferent micros, and find the lack of an 80
frustrating. (The local dealers and repair
shops haven't been able to fix it; we'll see
if the people in Ft. Worth can solve the
problem.)

The educators prefer the Apple 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 Educational Computer Service,
which is a computer network provided by
the Triangle Universities (Duke, Carolina
University and North Carolina State). The
network serves as an umbrelia for other
campuses in the state 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 Pascaland C
to learn to operate with these computer
languages. The VAX will also allow teach-
ers in the foreign languages, American
studies, and other disciplines to use the
computer for drill, simulations, and com-
puter assisted instruction. The micros
currently used are better suited for
science, music and math, it is explained
by Davis.

Educators at the school are, on the
whole, unimpressed with available educa-
tional 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
creation of a philosophy and software
that can be utilized in schools throughout
the state and nation, Davis said. They
hope to develop this software in such a
way that teachers with no training in com-
puters will be able to take advantage of
the programs.

Curriculum

Using the available hardware, students
at the School of Science and Mathematics
are learning BASIC and Pascal in indepen-
dent studies this year. As the languages
are mastered, these high school juniors
will be writing programs involving simula-
tions, graphics, adventure games, and
programs to facilitate the school’s admin-
istration.. In science and math courses,
the computers will be used as a lab tool to
process data, much as they would be used
in a professional research situation.

The computer rooms are open for stu-
dent use until 10 p.m. each evening, per-
mitting ample time and opportunity for
students to graduate with a knowledge of
computer languages, programming skills,
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 recep-
tive to computers as an educational tool
within an interdisciplinary curriculum.
Davis feels these avenues should be
opened to students of all capabilities.

In an effort to spread the word and
share their philosophy of education, the
North Carolina School of Science and
Mathematics expects to open its doors to
students from outside North Carolina in
the future. This summer it will begin a
study program by invitation for 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. B

by Debra Marshall
80 Staff

Boston Wrap-up

n terms of brute square feet and num-

bers of exhibitors, the Northeast Com-
puter Show was a giant. Larger than either
the Ghicago or New York shows, Boston
attracted over 52,000 computer buffs.
Playing to the second largest computer
marketplace in America (San Francisco
being the largest), Boston drew a wide
cross section of exhibitors. Representing
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
visibility.

Radio Shack’s tasteful and functionally
designed walk-thru exhibit had at least
one of everything including a dual disk
drive Model 1ll, the new daisy wheel print-
er, Scripsit for the Model Il, and an up-
dated version of Model || 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 line for a chance to
write their own programs to printout on a
daisy wheel.

The noon crowd on Saturday made buy-
ing a hot dog or buying a light pen equally
difficult. &
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50 NEWS

Electronic Dictionaries Will Even Speli

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-D-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
dictionaries, 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 sociopolitical encyclopedias four cen-
turies ago, a new government-sponsored
report suggests they are about to take a
quantum leap into the realm of electronic
information.

A new report from Carnegie-Mellon Uni-
versity predicts the development of acom-
pletely computerized dictionary. Prelim-
inary 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. Bebel,
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 dictionaries for students
will soon be possible. “Predicted storage
technology enhancements will 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.

Main Ditficulties

Presently the main difficulties facing
creators of an automated dictionary—
aslde from the significant public relations
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 of speech, etymology and
cross-referencing of the average printed
dictionary entry, the concept of worth-
while automation comes into question.

If a parent’s command to “look it up in
the dictionary’” were only to help a child

learn spelling, then the process might al-
most be trivial. Beyond, that, “leafing
through” the entries has always been part
of vocabulary building. Such leafing re-
quires saving and presenting pages of in-
formation in a highly interactive and user-
oriented manner. But rapidly providing a
screenful of dictionary entries complete
with synonyms and antonyms demands
high-speed search capabilities and enor-
mous storage.

The authors of the Carnegie-Melion re-
port have concentrated on the education-
al aspect of dictionaries, but a recent ad-
vertisement for Spellguard from Innova-
tive Software Applications in Menlo Park,
CA presents another possible use for the
automated dictionary: computer as proof-
reader. For $295, the user of a CP/M based
system can obtain a 20,000-word diction-
ary on diskette. It is compatible with the
most popular word processing systems,
including Electric Pencil, and can be ex-
panded and customized to include words
for particular fields such as medicine and
computing.

Likewise, text editors have been mak-
ing their way into business offices and in-
to the hands of writers—as well as into
the newsroom. When asked her opinion of
the concept of an automated dictionary,
one city desk editor, who currently uses a
text editor to file 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.

But the public relations aspects of a
computerized dictionary will not be easy.
In a recent article, national syndicated
columnist Neal Pierce lets his imagina-
tion wander: “What if electronics had
come first?” 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 littie green letters il-
juminating a screen of limited space, you
could have an entire news and entertain-
ment package—it might be called a news-
paper—delivered at your door.... In a
random, curious way, you could leaf
through the sections....”

Individual Dictionaries

The Carnegie report authors recognize
this challenge by offering the vision of dic-
tionariestailored 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 availability (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 it can have a network connec-
tion for changing the dictionary. Alter-
natively, the data base can be stratified to
present difficult information to different
users, according to user profile 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, concentration, and fatigue.
Beyond that, they suggest that in the
educational environment other factors, in-
cluding variety, curiousity, fun and adapt-
ability, come into play.

When presented with 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 wordsmiths bored, and that the
cold, electronics medium will detract from
the surprise of discovering new words and
new meanings.

Etymology

Poet John Ciardi of Princeton has writ-
ten often about the “‘ghosts” of words, the
long-forgotten history of the words we use
that influence the way they are heard. But
automated dictionaries, suggest the
authars of the Carnegie report, can be
searched for any combination of fac-
tors—not only meanings, or rhymes, or
spellings, but also etymology. That means
that the reader need not know Latin {or
have unending patience) to discover that
fertile, latitude 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 it less poetically:
“The basic philosophy of Zog (an experi-
mental electronic dictionary system) is
that a menu-selection system can be an
effective communication method if the
user can move around In the system
quickly and If there is a large network
avallable to meet the user's needs. . . . Dif-
ferent paths would be provided for differ-
ent levels of users.” &

by Dennis Kitsz
80 Staff
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4 We've taken artistic license with our illustration in order to make a point:
z MYCHESS is the most powerful microcomputer chess program on the market,
bar none.

Proof? All you want and then some. For example, MYCHESS was the winper of
the Fifth- West Coast Computer Fair”. At the 'Third Wordd Computer Chess
Championship” in 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 with 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 difficulty of the
game from level 1 to 9. And, you can change levels of play as you go .. or even
change sides. Want to set time limits for moves? MYCHESS can do it. Want to save
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. Available for the TRS-80* with 32K, for $34 .95
including disk, documentation and backing by Programma Intemational. Apple*”
version coming soon.

Can you beat

MYCHESS

i

3400 Wilshire Blvd. -
Los Angeles, Ca 90010 (213)384-0579

*TRS-80,4 Tandy Corp. trademark, ® Microchess, a Personal Software, Inc: trademark;
Sargon,a Hayden Book Co; Inc. rademark. » **Apple, an Apple Computer. Inc. tradernark.
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v 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 within

30 days of buying it, just show us the ad and we'll refund
the difference.

It's that simple.

Combine our price protection with the availability of full
professional support and our automatic update service and
you have the Ultimate Software Plan.

It's a convenient, uncomplicated, logical way to get
your software.

5‘; 7 CP/M users: specify disk systems and formats. Most formats available.
S /2. .
< [Z , Pascal/UCSD $299/$30
com: 5F /gg—‘ THISMONTHSSPECIAL: | pacaliits.  $22/430
OSBORNE ¢ Pascal/M $149/%20
General Ledger# $ 59/%20 T IM DBMS JUST $299. Nevada Cobol $129/825
Acct Rec/Acct Pay#. .$ 59/820 | Terrificforinventory, mailings, |, Raid $229/$25
Payroll w/Cost# $ 59/$20 financial, you-name-it! Menu- |,» MAGSAM i1I $129/825
Buy 2 get 1 free $118/$57 | driven, auto-sort, 32000 records |~ MAGSAM IV . . $259/$25
All 3 & CBASIC-2 $199/871 ~ BSTAM $129/$10
per file, any number of files, and
DIGITAL RESEARCH dynamite documentation! P GeMs  taa9:8as
CP/M 2.2 Northstar .. $149/$25 dBASE Il /335
w CP/M 2 2 Micropolis ~ $169/825 ‘ Condor DBMS $599/530
~ CP/M 2.2 Durango WordStar/Mail-Merge . $434/$65 Vulcan DBMS $469/330
F.85 $169/525 DataStar $279/$35  T. M DBMSE $329/835
’ 7 Word-Master $119/825 cBS $369/%45
GPIN 22 Cromemco  STEOSZS o perSort | $199/$25  Whnatsit? $149/525
~PLibso T D 44597595 SuperSort Ii $169/$25 w» Ultra-Sort Il ... .$159/525
Mac $ i3‘5"‘51‘5 SuperSort [l $119/$25 » MicroStat $224/%15
Sid $ 65/515 PEACHTREE" qt String/80 § 84/520
Z-Sid. . $ 95/315 General Ledger . .s309/84p + Vedit $ 99/%15
Tex $ 70/$15 Acct Receivable $399/540 Postmaster......... ..$146/520
DeSpool $ 50/$10 Acct Payable $399/s40 + WordSearch $179/825
Payroll $3099/840 v SpellGuard $269/825
MICROSOFT ayrol . . / /
, Inventor $300/$40 Spell Binder. . .. ..8349/845
Basic-80 $294/$30 ventory f ~ VTS/80 $489/$65
Basic Compiler $334/$30 Property Mgt. $799/$40 Magic Wand $299/$45
Fortran-80 $384/$30 C.PA. Client Write-up . . $799/$40 £ agic P Y | ’150
» Cobol-80 $574/$30  Mailing Address s34g/s40  Eleetme Pencilil. . dess 15%
Macro-80 $144/%20 STRUCTURED SYSTEMS . ;
Edit-80 $ B4/320 GL or AR or AP# $747/$25 APPLE Il
MuSimp/MuMath $224/$25 Payroll# $747/$25 MICROSOFT
+» Mulisp-80 $174/$20 Inventory Control#. . . .$447/%40 Softcard (CP/M) $292
MICRO DATA BASE SYSTEMS Analysty $197/s20  Cobol Cooooocall
HDBS - $250/%40 Letteright# $167/820 PERSONAL SOFTWARE
MDBS $760/$40 NAD# $ 87/320 Visicalc* s122
Other Call QSORT. . ..% B87/%20 CCA DataMgr. . . .§ B4
S.0.FTWAR.E. GRAHAM-DORIANS Desktop/Plan 5 B4
MicroTax" + General Ledger# $693/840 v Zork Calt
Federal individual $749/$50 Acct Receivable# $693/$40 PEACHTREE '€t
Federal corporate $249/825 Acct Payable# $693/$40 General Ledger $224/840
State individual $249/525 Job Costing# $693/340 Acct Receivable .$224/540
TCSt Payroll# :48%#238 Acct Payable $224/%40
. , Inventory# 493/ Payroll $224/840
» General Ledger S 19825 Cash Registers $493/540  |aventory $224/540
» Acct Receivable. . $ 79/825 Apartment Mgt 3$493/840
v Acct Payable $ 79/%25 ’ MUSE
v Payroll $ 79/$25 MICRO-AP Super-Text 1 $127
v All 4 . ... $269/$99 gelecmr H-C2# iigg; gg Other disk software less 10%
lector IV# /
SUPERSOFT electo f STC (Software Tech)
Fortn (BOBO or Z80) . _§12a/825 * S-Basic $269/825 . prof Time & Billing . $279
Diagnostic | ...% 49/%20 \‘g:HgESM"THS $600/$30 Other S . less 15%
Other disk saftware less 10% ' ompilerk £ “OTHER GOODIES"
SOFTWARE WORKS Pascal (incl "C"j% . $750/345 . paya Factory $ 79
Adapt $ 69/ na EIDOS SYSTEMS Whatsit?* $129
Ratfor . $ 86/ na Kiss $299/825 .~ Creator R $229
K-Basic $529/$50 .~ LedgerPius
COMPUTER PATHWAYS X
Pearl (level 1)# $ 99/$25 ORGANIC SOFTWARE (GL A/R & A/P) $549
Pearl (level 2)# $299/$25 TextWriter IH $111/820 TRS-80" MODEL Il
Pearl (levei 3)# $549/$25 . DateBook $269/325 CP/M 22 (P&T) $159/$35
COMPLETE BUSINESS SoHo Group Etectric Pencii 1l less 15%
SYSTEMS1 » MatchMaker $ B4/$10 NORTHSTAR
v Creator 5289.-:525 w WarkSheet $124/%20 . Northword $299
w» Reportor $169/$20 "OTHER GOODIES” + Mail Manager ..$239
» Both $399/$45 Tiny "C’ $ B9/850 + Info Manager $369
MICROPRO v Tiny "C" Compiler $229/350 » General Ledger $749
WordStar $324/%40 CBASIC-2 $ 89/315 w» Acct Receivable . .$449
Maii/Merge $114/825 Pascal/Z $369/830 + Acct Payable $449
* i with arder 1 —Re ottt BASIC ¥ — Supphied in source code # —Requires CBASIC-2 & —Migs Trademark

ORDERS ONLY—CALL TOLL FREE VISA » MASTERCHARGE

1-800-854-2003 ext. 823  Calif. 1-800-522-1500 ext. 823
Overseas—add $10 plus additional postage +« Add $2.50 postage and handling per each item « California
residents add 6% sales tax « Aliow 2 weeks on checks, C.O.D. ok « Prices subject to change without notice
All items subject to availability «
THE DISCOUNT SOFTWARE GROUP v 440
1610 Argyie Ave., Bldg. 102 « Los Angeles, CA 90028 « (213) 666-7677

S0 NEWS

FCC Lightens Up

n an eleventh hour action, the Federal

Communications Commission granted
Tandy Corp. a reprieve by waiving tech-
nical standards and certification require-
ments for Model | interface devices. This
last minute stay of execution covers only
0K, 16K and 32K expansion interfaces
(#26: 1140, 1141, 1142) and allows Tandy to
continue marketing and selling these RF}-
prone units until December 31, 1981.

The waiver is in effect—providing sev-
eral stipulations are adhered to by the
manufacturer. The net increase ininterfer-
ence potential of the TRS-80, Model | must
not be greater than 6 dB when a noncom-
plying interface device is attached. A6dB
increase is a net gain of 2X. Also, Tandy is
allowed to manufacture up to, but not
more than, 30,000 interface units during
the waiver period. Finally, the Commis-
sion also stipulates that interfaces manu-
factured under the waiver may not be at-
tached to any personal computer manu-
factured after January 1, 1981.

This last stipulation carries some inter-
esting implications. It is possible that
those attempting to purchase an expan-
sion interface in the coming year will be
required to show proof of Model | pur-
chase predating January 1, 1981.

Commission meotivation in granting
Tandy's waiver stems from the desire of
all parties involved to allow Tandy to live
up to the commitments it has made to
customers with regard to the availability
of expansion interfaces for the Model |
system. In addition, the FCC’s actionis an
effort to ease the strain placed on all per-
sonal computer manufacturers by the
stringent new radio frequency in-
terference specifications taking effect
January 1, 1981.

In the same session in which Tandy
won its reprieve, both Apple Computer
Inc. and the Heath Co. received exten-
sions of their personal computer certifica-
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 would have to close their planisif the
FCC persisted in its insistance 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 serious unemployment problems in
America was apparently too much for the
commission to bear. B

by Chris Brown
80 Staff
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Edited by Chris Crocker

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 | Level | or Il TRS-80s. The
pac'kage 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 free to teachers, youth
groups and students. For more informa-
tion, contact Tandy/Radic Shack, 1800
One Tandy Ctr., Ft. Worth, TX 76102,

Reader Service »~165
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Radio Shack’s Introduction to BASIC Pro-
gramming, Part |

Game Tests Knowledge

The Wizard is a question and answer
game authored by Richard Taylor. The
game quizzes up to four players in four

108 (&) Lange
180 (4) Rendy

wm'f'*‘

*
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ol

Radio Shack’s Science Fair Story of Elec-
tronics

pre-programmed categories using the
TRS-80 Model | system. A built-in utility
program allows users to design their own
data base.

No prices were released. For more infor-
mation contact Programs Unlimited,
Jericho Products, Inc., 125 South Service
Rd., Jericho, NY 11753.

Reader Service »~334

Education Newsletter

¢ The Corbomite Haneuver
3 The Gunficht al the 0K Corral

4 Hesi Side Story

17 |

s e

The Wizard

Microcomputers in Education is a
monthly newsletter carrying reviews of
educational software, new product an-
nouncements, reviews of books and
magazine articles and industry news. A
yearly subscription costs $15. Queue’s
Catalog #3 is also available, listing educa-
tional software from over 40 suppliers for
the Apple, Atari and TRS-80. The catalog
costs $8.95.

For more information, contact Queue, 5
Chapel Hill Dr., Fairfield, CT 06432.

Reader Service »~161

Math Education Programs

Two educational programs are de-
signed to develop mathematical reason-
ing and mathematical concepts. The Esti-

The New Products section is intended to inform our readers of new products on the market. All information in the section is taken from product releases sent by manufacturers.
Because of the volume of product releases, we cannot attest to the quality of the products listed.
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mation 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 in
grades three through nine. Each is on cas-
sette for $9.95. For more information, con-
tact Educational Programs, P.O. Box
2345, W. Lafayette, IN 47906.

Reader Service »~340

Software,
Hardware Catalog

Simutek’s TRS-80 Users Catalog lists
software from Simutek, as well as other
manufacturers. The catalog also lists
hardware, and is available from Simutek,
P.O. Box 13687, Tucson, AZ 85732.

Reader Service 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-3008 pro-
vides portable ac power at remote loca-
tions. PACS provide 150 Watts contin-
uous or 300 Watts surge power.

PACS are available from GTO Electron-
ics, 430 Ritt Street, St. Peter, MN 56082.

Reader Service .~183

Demagnetizer
Is Self-contained

STANDRY

e ———
PORTABLE AG SYSTEM
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PACS Portable Power System

The Maxell HE-44, a tape head demag-
netizing cassette, is powered by a single
micro button cell. The HE-44 achieves
complete demagnetization in one second,
according to Maxell.

The HE-44 is available for $24 from
Maxell Corp. of America, 60 Oxford Dr.,
Moonachie, NJ 07074.

Reader Service »~171

Realty Program
Calculates Mortgage

Custom Tailored Software’s mortgage
pre-qualification system figures an appli-
cant’s limits fora 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. It 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 »~180

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 Office Campus,
1750 Walton Rd., Blue Bell, PA 19422,

Reader Service .~181

Catalog, Data
Base Manager

The Micro Yellow Pages list software
from Micro Architect, Inc. for TRS-80 Mod-
els I, Il and HI. The catalog also lists soft-
ware for CP/M and Heath systems.

Also available from Micro Architect is
IDM-V, an interactive data management
package including a data base manipula-
tion program, a report writer and report
generator. IDM-V requires TRSDOS, two
disk drives and 48K. The package costs

Maxell Head Demagnetizing Cassette

$149. Catalogs are available free from
Micro Architect, Inc., 96 Dothan St
Arlington, MA 02174,

Reader Service »~182

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 communications 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 information, contact Charles Mann
& Assoc., Micro Software Division, 7594
San Remo Trail, Yucca Valley, CA 92284,

Reader Service .~184

Model | and il
Data Management

The Data Organizer is a database man-
agement system for the TRS-80 Modeils |
and Il. Programs include create, sort,
select, print, edit and three label printing.

The system requires 48K or 68K and at
least one disk drive. The Data Organizer is
on disk for the Model | at $200 or for the
Model Il at $250. The manual alone may be
purchased for $5 from Comprehensive Mi-
crocomputer Systems, Inc., 3132 N.
Broadway, Chicago, IL 60657.

Reader Service 160
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Xitex STD Bus /O Cards

Standard Bus /O Cards

A set of STD Bus /O cards from Xitex
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 /O cards are distributed
by QC Microsystems, P.O. Box 401326,
Garland, TX 75040.

Reader Service ,~328

Program Aids Accountants

Datawrite is a client write-up system for
accountants that operates on CP/M com-
patible microcomputers. The system in-
corporates several journal options and
report writer capability and allows an ac-
countant to format client statements.
Datawrite is designed for either floppy or
hard disk systems.

For more information, contact Data-
word, Inc., 1404 140th Place N.E., Belle-
vue, WA 98007,

Reader Service 331

Directory Alphabetizer

DOS Alphabetic Directory is a machine
language program that alphabetizes di-
rectories. Directories are listed in four col-
umns of 12 rows, allowing for 48 file
names.

According to Terra 80 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 Hills, CA 91364.
Reader Service ,~336

Software
Tutors in Chemistry

Formulas & Equations is a set of soft-
ware for high school and college fresh-
man general chemistry courses. The
three-program set provides tutorial in-
struction and problems in chemical reac-
tion equation balancing, stoichemistry
(mass relationship) calculations and in de-
termining the validity and structure of or-
ganic compounds.

The programs are on one cassette and
require a 16K Model | Level Il TRS-80. The
package costs $25 from Custom Comp,
P.O. Box 125, Branson, MO 65616.

Reader Service 185

Model |
Source Text Editor

Editor is a full screen assembler source
text editor for the TRS-80 Model |. Editor
allows creation of new source files or edit-
ing of files previously created by Radio
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.

Reader Service 337

Pocket
Computer Newsletter

The Pocket Computer Newsletter re-
ports on news and product reviews con-
cerning pocket computers such as the
TRS-80 Pocket Computer. The newsletter
is published ten times annually.

The ten-issue subscription price is $20
inthe U.S., $24 in Canada, $30 elsewhere.
A sample issue costs $2. For more infor-
mation, contact the Pocket Computer
Newsletter, P.O. Box 232, Seymour CT
06483.

Reader Service .~ 168

Pocket BASIC
Programming Aid

The Pocket BASIC Coding Form dis-
plays the TRS-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 flexible
memories. The reverse of the form is ruled
for 30 horizontal program lines, each div-
ided by 80 vertical columns for identifica-
tion of available spaces in the standard
TRS-80 Pocket Computer input memaory.

Pads are available from Arcsoft Pub-
lishers, P.O. Box 132E, Woodsboro, MD
21798. Fifty sheets cost $3.95. Pads of 100
sheets are $4.95.

Reader Service »~162

Pocket-BASIC Coding Form’
for TRS-80 Pocket Computer”
Title page of

Programmer . Date
Comments
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Arcsoft Pocket BASIC Coding Form
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Acorn Software’s Basketball

One-on-One Basketball

Utility Scans Disks

Basketball is a one-on-one game pro-
gram for the TRS-80 Mode! | Level Il by
John Allen. The program allows one or
two players; the single 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.

Reader Service ,~327

Catalog Lists
Engineering Software

A catalog from Microcomp 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
Microcomp, P.O. Box 965, Solana Beach,
CA 92075.

Reader Service 177

Model | Interface Adaptor

The Model 488-80B enables a TRS-80
Model | with 16K RAM and Level Il BASIC
to be used as a GPIB-488 controller. A ma-
chine level driver program provided with
the Model 488-80B on tape or disk, inter-
acts with Level ll, Level lll and Disk BASIC.

The price is $225. For more information,
contact Scientific Engineering Labora-
tories, 11 Neil Dr.,, Old Bethpage, NY
11804.

Reader Service 333

Trackcess is a utility for TRS-80 owners
with 48K 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 well.

Trackcess is available for $24.95 from
The Alternate Source, 1806 Ada St., Lans-
ing, Ml 48910.

Reader Service »~170

Program Calculates
Balanced Cattle Feed

available for $5. The program and manual
cost $650 from Agricultural Software Con-
sultants, Inc., 1706 Santa Fe, Kingsville,
TX 78363.

Reader Service »~169

Catalog Disk Files

A ration balancing plan calculates
least-cost rationing for beef cattle. The
program, which is written in machine lan-
guage, will inciude up to 100 feed ingre-
dients in calculation.

The program operates on a 48K Model |
TRS-80. A demonstration tape for 16K is

FLOPYCAT/BAS is a Model | program
for building, maintaining and listing cata-
log files of disk collections. The program
is designed to run on TRSDOS 2.3 and
reads the directory of any compatible
disk. Also available is a companion utility
program, DISKNAME/BAS, which allows
changing the name or date of TRSDOS
compatible disks.

FLOPYCATI/BAS 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 Rut-
ter Lane, Roseburg, OR 97470.

Reader Service ,~332

Inventory Control,
Accounts Receivable

The Inventory Control System wiil 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 11,000 monthly trans-
actions. The systemn keeps transactions
separate and includes a mailing and ship-
ping label program.

Both packages are for the TRS-80
Model If and cost $399 each from Taranto
& Assoc., P.O. Box 6216, 121 B Paul Dr,,
San Rafael, CA 94903.

Reader Service .~326

& SCIENTIFIC ENGINEERING LARCRATORIES ¥

MODEL 488+ 808

The Model 488-808
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Filter
Improves Music Quality

The Music Sweetener is a low-pass fil-
ter designed to Improve the sound quality
of filterless commercial and homemade
digital-to-analog-converter music synthe-
sizers. The Music Sweetener attenuates
the high frequency sampling noise and
reduces distortion.

The filter is inserted between the mu-
sic peripheral and audio amplifier. 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.

Reader Service »~166

Business
Software Runs on CP/M

Business Software from Univair oper-
ates on CP/M systems for the Model Il.
Programs available include Insurance
Agency, Medical Management, Dental
Management, Legal Time Accounting and
Real Estate Multi-List.

For further information, contact Uni-
vair, Inc., 10327 Lambert International Air-
port, St. Louis, MO 63145,

Reader Service »»179

80 EPROM Information

A 14-page booklet called the 80

Expand 3 Board

POTER PRCDUCTS

¥E

Expand-O-Board

Newtech’s Music Sweetener

EPROMMER provides product descrip-
tions of the 2708, 2516, 2716 and 2732
EPROM programmer for the TRS-80. The
booklet also serves as a do-it-yourself
guide for construction.

The booklet comes with schematics, a
parts list, and software listings from
Graves Manufacture and Service, P.O.
Box 3086, Lake Bluff, IL 60044.

Reader Service 174

Screen Dump
And Graphics Control

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 Il with 16K and costs $12.95. For more
information, contact Manhattan Soft-
ware, P.O. Box 35, Pacific Palisades, CA
90272,

Reader Service 325

BASIC Cross-
Reference Utility

CRT-Dump dumps the entire 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. CRT-Art is avail-
able on cassette for $14.95 or on disk for
$19.95. Both are available from JWMB
Programming Corp., 507 E. 21st St., Lum-
berton, NC 28358.

Reader Service »~330

Three-port Extender

The Expand-O-Board is a three-port ex-
tender for the TRS-80 Model I, allowing the
connection of additional peripherals to
the keyboard unit or expansion interface.

The Expand-O-Board costs $29.95 and
is available from Sterling Computer Prod-
ucts, 36811 Lodge Dr., Sterling Heights,
Ml 48077.

Reader Service »~329

Program Plays Cribbage

Cribbage Master is a cribbage game

Reference/Mod-Il is a BASIC cross-ref-
erence utility for the TRS-80 Model Il. 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. Reference/Mod-Il is available for
$50 from Racet Computes, 702 Palmdale,
Orange, CA 92665.

Reader Service »176

High Capacity
Mini Floppy Drive

Apparat has teamed dual sided 80 track
mini floppy drives with modification
patches to NEWDOS/80, making each
disk appear as a single volume, but with
405K of storage. The drive plugs directly
into the expansion interface with no
modification, according to Apparat.

The first drive, with case, power supply,
interface and documentation (including
NEWDOS/80 patches) is available for $839
from Apparat, Inc., 4401 Tamarac Park-
way, Denver, CO 80237.

Reader Service 175
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EDUCATION

Let your fingers do the teaching.

Programming for Education

J. I. Weintraub, 690 Mtn. View Rd., El Cajon, CA 82021

w hen | saw the little five year old respond to the TRS-80 as if it were the ulti-
mate toy, | decided that educational programs for elementary school
children 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. | realized that if |
wanted first 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, | turned to the professionals. 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 live wire, because no one came near it!

My role with both the teachers and the students changed from that of a
doting father, offering his children an expensive toy, to that of the used car
salesman, trying his best techniques to sell the worst caron the
lot.

A Different Experience

It's quite different writing programs for people you see every day in-
stead of strangers who respond to ads in 80 Microcomputing. My as-
signment was to produce programs that five year olds could not turn into
spaghetti because of their innocence, or that would be useless because
teachers were afraid the computer would bite them. These children and teachers were not
unknown faces in distant locations; | could not sell them a program and disappear into a
mailing list. If the program quit, they knew where to find me and demand that | make it work
as | promised it would.

As a result of this front line exposure to writing educational programs, | developed skills
and procedures that eventually proved successful—by which, | mean that
the shyness of the child and the reluctance of the staff were overcome.
Simply stated, writing educational programs requires many skills in ad-
dition to the art of programming a computer.

The foliowing checklist summarizes the specific areas that must be
addressed to produce educational programs that will be acceptable
for 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 avoid sending the program
off on the wrong track, or hanging it up indefinitely.
® The program must be flexible to allow for differ-
ences in student needs.

@ You must provide a method of cop-
ing with the child who does not
respond to an input
statement.



Documentation

Did 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. | use the word documentation to
mean all the instructions and background
Information essential to using the program.
This doesn’t include technical information
regarding the programming or the equip-
ment.

Youmight offer a printed manual with the
program, or you can include the documen-
tation within the program itseif. Printed
manuals are usually more complete, but
they can get filed away, mislaid or lost.

The original user can get so familar with a
program that he does not miss the manual,
but later users will have to figure it out for
themselves.

For that reason the information vital to
the control of the program should always be
part of the program itself.

Many programmers provide thorough
documentation in REM statements. While
this is sufficient for the average program-
mer, it is of little help to the layman who is
not familiar with programming techniques.
The non-programmer 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 little about the program it-
self, your instructions should be detailed
and comprehensive. Try to make the screen
display easy to read. Full 64-character lines
are difficult to read—they will be neater and
easier to read if you keep your lines 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 material.

Sadly, experience proves that instruc-
tions on the screen are difficult to remem-
ber, probably because so many people do
not really read what they see! You should
provide a means for the user to review in-
structions if he or she so desires.

Write clearly and simply. Too many times
| have read articles in computer journals
that claim to be addressed to the beginner.
But if these are examples of simple articles,
I would have to place myself in the lowest of
reading groups. After the introductory para-

graphs | usually cannot understand what is
being said. Read your material carefully, or
have a novice read it, to be sure that anyone
can understand it.

input Error Traps

Surely you have answered a question on
the screen that goes something 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 of YES. Or
perhaps a prompt is provided: DO YOU
NEED INSTRUCTIONS? (Y/N), and you acci-
dentally strike the wrong key. These are on-
ly a few of 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-
quired to worry about the mechanics 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 1 FOR THIS."

30 PRINT “TYPE 2 FOR THAT."”

40 PRINT “TYPE 3 FOR THE OTHER.”

50 INPUT A

60 ON A GOTO 100, 200, 300

100 PRINT “HERE YOU ARE AT THIS!I":END
200 PRINT “"HERE YOU ARE AT THAT!":END
300 PRINT “HERE YOU ARE AT THE OTHER!"
400 END

Any integer input other than 1, 2 or 3
bypasses line 60 and goes to line 100. A sim-
ple trap at line 65 would be:

65 PRINT “TYPE 1, 2, OR 3 PLEASE!":GOTO 10

A similar trap should be used for string (i.e.,
alphabetical) inputs:

10 INPUT “DO YOU WANT INSTRUCTION? (Y/N)";A$

20 IF A§ ="Y" THEN 100

30 IF A$="N" THEN 200

40 PRINT “PLEASE ANSWER Y FOR YES OR N FOR
NO.":GOTO 10

Programs are often written:

10 INPUT "DO YOU WANT INSTRUCTIONS? (Y/N)":A$
20 IF A$ ="Y" THEN 100
30 GOTO 200

This program assumes that if the answer Is
not Y it must be no. This assumption saves
memory space and is a little easier to pro-
gram, but should the child type YES instead
of Y, he will end up with a no-nol

I recommend using a prompt (Y/N) 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. | can see no reason to substitute 1 for
YES, if the computer is capable of reading
strings.

Later | will deal extensively with the use
of INKEY$ to facilitate certain kinds of in-
put. While INKEY$ is a powerful tool, It
creates the possibility of several other input
errors. Simply stated, INKEY$ avoids the
use of the enter key. It accepts any input
and treats it as if it were part of the re-
sponse. For example, 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 if it were part of the re-
sponse. It would add its ASCI| value to the
ASCIl values of the other letters or numer-
als and, obviously, produce an unwanted in-
put. To add insult to injury, it would not
backspace!

To avoid these problems, you must alert
the computer by placing a trap in the rou-
tine. The ASCII code for the left arrow is 8;
the code for the ENTER key is 13. You trap
these by entering the following statements:

50 IF A$ = CHR$(8) THEN (see note)
60 IF A§ = CHR$(13) THEN (see note)

Finally, you should let the user review his
input to decide if they are really what he in-
tends. This is especially important when:

® Several input statements are required
before further execution of the program.
Many people do their thinking after they see
the input on the screen, and then it is too
late unless you provide a means of reenter-
ing the information.

® An erroneous input at that point will re-
sult in a computational error that may never
be detected.

The following example is taken from an
addition program in which the user is asked
to enter the limits on the sizes of the ad-
dends:

10 INPUT “MINIMUM SIZE OF FIRST ADDEND”;A1
20 INPUT “MAXIMUM SIZE OF FIRST ADDEND";A2
30 INPUT “MINIMUM SIZE OF SECOND ADDEND":B1
40 INPUT “MAXIMUM SIZE OF SECOND ADDEND";B2
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“Did yc)u 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 werk?”

50 INPUT “DO YOU WANT TO CHANGE ANYTHING
(YIN)";AS :

60 IF AS="Y" THEN 10 (All four inputs will have to be re-
entered.)

70 IF A$="“N" THEN 100 {Continue execution.)

80 PRINT “TYPE Y FOR YES OR N FOR NO.”:GOTO 50

Provide Maximum Flexibility

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 andfor a need for sev-
eral programs where one would do the job.

In a school setting, providing a multitude
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 comput-
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 in budget problems. The computer
can be a wise investment because it re-
quires a one-time expenditure that is soon
amortized. School personnel cannot be re-
quired to monitor a computer during any
period that a student is using it. If such a
condition were necessary, | 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 dif-
ferent student comes to the computer.
There are four ways to provide this flexibili-

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 the length of time the student will be
given to respond.
- @ Self-cycling program, where the lesson
automatically resets itself for the next stu-
dent, avoiding the need for someone to be
present after each student finishes.

Teacher Inputs

‘There are 100 basic addition equations
from 0+ 0 to 9+9. There are three ways to
limit the scope of the drill. For the advanced
student, you will want a drill on all 100. Ask,
DO YOU WANT ALL BASIC FACTS (Y/N)? If
yes, provide randomly generated problems.
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A second alternative is to drill on one
family of equations, suchas9 + 0,9 + 1,9
+ 2, etc. Ask, DO YOU WANT A SINGLE
NUMBER FAMILY (Y/N)? If yes, ask WHICH
FAMILY (1-9)? This input will set one ad-
dend to the level requested. The other ad-
dend is 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 . . .7 After your random
number statements, you insert two added
statements, IFA + B>MAXTHEN ... and
IFA + B<MINTHEN ..., in each case
returning to the random number genera-
tors.

If you provide a spelling program, it will,
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 to 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. Explain that all the old
lines must 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 the ASCII code and converting it back

into a string value. Lines 140 and 145 use a
time limit and the INKEY$ function, both of
which will be explained in detail in Part |l 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-
plicated. This lets brighter children move
ahead faster, working at more difficult
levels, while the slower learner works at the
easier level until he has mastered it. One
way of achieving this is to provide five levels
of a drill along with a review. For example:

TYPE THE NUMBER OF THE LEVEL YOU DESIRE:
1.8UMSOFQTOS5

2.SUMS OF 5TO 8

3. SUMS OF 8 TO 10

4. SUMS OF 10 TO 13

5. SUMS OF 1370 18

6. HANDOM 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 af-
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
own record card and refers to it 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 | developed that covers
math skills from grades one to six. The child
is placed at the level maintained for him by
the computer. After the child has identified
himself, the computer serves up the appro-
priate level. One child completed 28 levels
at a single sitting!
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Program Listing 1

LISTING NO. 1

CLEAR50D

CLS

PRINT"LISTING 1"

PRINT STRINGS$(63,61)
PRINT"EXAMPLE OF TEACHER INPUT.."
PRINT STRINGS$(63,61)

PRINT"ENTER THE 8 LETTERS"

PRINT"YOU WANT THE CHILDREN TO ENTER."

PRINT"PRESS <ENTER> AFTER EACH ONE.
FOR A=l TO 8
PRINT A;":";:INPUTHS (A)

IFASC(HS(A))<66 OR ASC(HS$(A))> 90 THEN 88
NEXT A

GOTO B5

E=12

PRINT"ILLEGAL INPUT,":GOTO 60

CLS
INPUT"HOW MANY SECONDS FOR EACH RES

PONSE (SUGGEST 10)";T

Property Management System

Faatures:

Real Estate Analysis Modules:

Real Estate Software
For Apple or TRS-80

T

(32K, 1 Disk Systems) e

Tanant Information
Late Rent Reporis
YTD & Monthly (ncome
Handles —

Partial Payments

* 5 Digit Expense Actounts

Building Expense Repart

Vandor Expense Reporl

income Tax Report

All Reports Can Be Printed
Returned Checks Complate Documantation
Advance Payments Easy Data Entry & Edit

Ptints Recaipts * 200 Units per File

Price $225.00

.
.
.
.
.
.

(Cassette or Disk)
1) Home Puichase Analysis
2) Tax Deferred Exchange
3) Construction Cost/Profit
4) Incoms Property Cashflow
5) APR Loan Analysis
B) Property Sales Analysis
7) Loan Amortization

$35 Per Module

At Computer Stores Everywhera
Or Ordar COD Direct
(Cal Residents Add 8% Sales Tax)
{213} 372.9416

oftware

™

ealty §j jompany

Dept. M

1116 “G” 8th St., Manhattan Beach CA 90266

95 IF T<3 OR T»15 PRINT"KEEP IT BETWEEN 3 AND 15.":GOTO 9¢
186 CLs
185 PRINT"THIS PORTION IS FOR THE STUDENT,":PRINT"PRESS ENTER,":IN
PUT AS
119 IF BS$=CHR$(13) THEN 165
115 T1=T*125:G=G+1:F$=INKEYS
120 IF G»8 THEN 175
125 M=ASC(HS(G))
130 M$=CHRS (M+1)
135 PRINT" ? "M$
140 FOR X=1 TO Tl
145 A$=INKEYS$: IF AS=""THEN NEXT X
158 IF X>T1 PRINT"TIME'S UP!":GOTO 170
155 PRINT" ";AS;" "eMS
168 IF A$=HS(G) THEN 165 ELSE 170
165 PRINT"CORRECT,":FOR X= 1 TO 1000: NEXT: GOTO 114
176 PRINT"TRY AGAIN!":FOR X=1 TO 1000: NEXT: G=G-1:GOTO 114
175 PRINT@7*64,"THAT'S ALL FOR TODAY!"
189 PRINT"GOOD-BYE FOR NOW."
185 PRINT"GO BACK TO YOUR CLASS."
199 FOR X = 1 TO 2000: NEXT 'USE 9608 IN ACTUAL PRACTICE
195 G=0: GOTO 110
- Professional —

ﬁ
AX EpARERS

PROFESSIONAL
FEDERAL INCOME TAX
PROGRAMS

Runs on any 16K Level |l system
Prohibits Bypassing of Mandatory Entries
Accuracy Assured by Triple Check Logic

Enter only Pertinent Lines -
Line by Line entry

Prompts are Erased from Screen Leaving
Dispiay Identical to IRS forms

Single Line Correction with Automatic Update
of Succeeding Totals

Prints Directly on IRS forms or on Plain Paper
with Overlays

Professionally Written — Economically Priced

Much Faster than

1040 - $990.50 1040A - $74.50
Schedules - $24.75

Send $2.50 for Full Description and Samples

_— {applied to purchase price|

I MICRO-TAX 486

VISA

P.O. Box 4262, Mountain View, CA 94040

Call: (415) 964-2843
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Another of my programs deals with skills
involved in using reference books such as
the dictionary, encyclopedia, and card cata-
log. It is set up in 36 levels.

Timing Loops

Students cannot be relied on to respond
promptly. They often will not guess if they
are not sure of the answer. Also, unless you
provide the response, | DON'T KNOW THE
ANSWER, what are they to do when they
just don't know? Sometimes they get con-
fused and forget what to do next. By provid-
ing a time limit for their response and pro-
gramming the computer to react to a non-re-
sponse, most of these problems can be
overcome.

There are two variables to consider when
using time limits, first, the variation be-
tween the more able and the slower stu-
dents, and, second, decreasing the re-
sponse time as the students move from the
learning level to the mastery level.

The time limit is programmed by using a
variable in a loop. See Program Listing 1,
lines 90, 115, 140, 145, and 150. Line 90
allows user input. Line 115 converts sec-
onds to increments for a do-loop as explain-
ed on page 54 of the TRS-80 User's Manual
for Level |. Line 140 sets the do-loop, using
the variable T1. Line 145 waits for a re-
sponse T1 times, and, if none is forthcom-
ing, line 150 branches the program to an al-
ternative.

The alternative can be TRY AGAIN, as on
line 170, or it can be a hint. In a program
where there is text material for the student
to read before he responds, you can return
to the text and ask the student to study it
again.

The timing loop c¢an be used in a reading
program to control the rate at which the
words appear on the screen.

10 DIMAS(100) (Make it large enough to inciude the number
of words in the story.)

20 ONERRORGOTO 110

30 INPUT"HOW MANY WORDS PER MIN";M

40 M = 400" 60/M

50 A=t

60 READAS(A)

70 FOR J = 1TTOM:NEXT:PRINTA$(A);,"",

BOA=A+1

90 GOTO 60

110 PRINT:PRINT:PRINT“END OF STORY.”

120 DATA NOW, IS, THE, TIME, FOR, ALL, GOOD, MEN, TO
200 END

Use ON ERROR GOTO in line 20, to save
you the effort of counting the exact number
of words in the story. When that number is



reached, the ON ERROR routine diverts the
program to line 100.

You may find that line 40 does not pro-
duce the exact rate you asked for. Individ-
ual computer units appear to operate at a
slightly different rate. | suggest you enter
100 words and use a stop watch to check
the rate. Increase or decrease accordingly.

Self-Cycling:

Educational programs must be written in
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, |f you say, “Good-bye, John.
Time for the next student. Press ENTER.”
John will press ENTER. The program will
restart before the next student arrives. A
more effective approach is to get John
away from the computer while it is in a long
do-loop:

GOOD-BYE, JOHN.
TIME TO GO BACK TO YOUR ROOM,

| now introduced a long do-loop, like FOR
X =1 TO 9000:NEXT, foliowed by a GOTO
the beginning of the student program.

The student program should begin with a
greeting and an instruction to press
ENTER, thereby initiating the program.

10 CLS

20 PRINT @ 6 « 64, "HI THERE!"

30 PRINT "PRESS <ENTER> WHEN YOU ARE READY.”
40 GOTO (beginning of lesson)

(Are you using the ‘PRINT AT’ technique il-
lustrated in line 207 By using 64 as a factor,
you select the line on which you want to
print by setting the line number as the other
factor. 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
the student program begins. | insert a line at
the end of the user portion that says, “The
next instruction is for the student.”

A second point which needs explanation
when automatically recycling a program is
the strategic placement of dimensioning
statements. Page 4/4 of the Level il manual
covers this potential problem, but inade-
quately.

The DIM statement must be placed out-
side the student program uniess you use a
CLEAR statement as well. However, the

1w~ Reader Service—see page 242

“One alternative to teacher input
provides levels in programs

in which the material gets
increasingly more difficult

CLEAR statement will reset all variables to
zero. If 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=0:N=0 at
the appropriate spot in the program.

If you use data statements, you must in-

or complicated.”

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 I manual for
details.

Next month: INKEY$ and audio. @

FLOPPY ADD-ONS!
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. qug:r o0 the 55 Siandard Cable Save u t
W5ms fackfo-track access sime (25ms for the 30 + 5)
W Switch Sabactable Drive Address

SIRIUS 8000 and 80 +
HIGH PERFORMANCE, LOW COST

SIRIUS 80 + 5, NEWDOS/80, and Two Drive Cable.......$420.95
SIRIUS 80 + 3, NEWDOS/80, and Two Drive Cable......... 624,95
SIRIUS 80 + 4, NEWDOS/BO, and Two Drive Cable......... 749.95
TWO SIRIUS 80 +5's, (SPECIAL INTRODUCTORY PRIGE!!)

The SIRIUS B0 4+ 5 is a SINGLE SIDED, 40 TRACK Disk Drive
wifh 1 Bries

SRIUS BO 1. s gleDouble Densifyll)
mlsr + 1—-,. DOUBLE SIDED, wa‘:‘: SIRIS B0+ Ao 82895
eppears o the TRS80" & .
z%ﬂmm&:ﬁa‘mw."ﬂ% mmmmhuummm»
Standard m shorage * )
A05X Byt SigleDouble Densi, TRS80 of Tandy Corp.
m‘ fimes e o 2995
5 sori

Shack Drive Btes m Density), e NEWDOSBI-Sophisfcated  Operafing System for e
80+ 3 redices the nend br diskettes emendowshll LS U T T T —— )

10% with these SIRIUS Packages!

FOR YOUR MOD Il—SIRIUS 8000 (NEW!!)

(All SIRIUS 8000 Series 8" Floppy Disk Drives include Case
and Power Supply.)

SIRIUS B000—SINGLE SIDED, 77 TRACK 8" Disk Drive
SIRIVS 8500—DQUBLE SIDED, 154 TRACK 8" Disk Drive
829.95

SIEMENS FDD 100-5 (Single Head/
40 Tracks) 5% " 125K/250K Bytes SID
Density ™ .o $249.95
SIEMENS FDD 1008 (Single Head!
77 Tracks) 8" 400K/BOOK Bytes S/D
DENSIY™ ™ v $389.95
MPI 51 (Single Headi40 tracks)
125K/250K Bytes SingleiDoubie Den-
BHY* ™ e $259.95
MPI 52 (Dual Headi80 tracks
{40/side)} 250K/500K Bytes Sin-
gle/Double Density*"............. $340.95
MPI 91 {Single Head/BO tracks)
250K/500K Bytes Single/Double Den-
SIY* Y s $399.95
MPI 92 (Dual Head/160 tracks
{80/side)) S00K/1000K Bytes Sin-
gle/Double Density**............ $524.95

MPI & SIEMENS Tech. Manuai$12.95
+«Unformatted data storage

2 for/559.95 SIRIUS B100—2 DRIVE, SINGLE SIDED Expansion System

TWO SIRIUS B0 +3's, NEWDOS/B0, and Two Drive Cable ... 999,95

- 999.95 SIRIUS B150—2 DRIVE, DOUBLE SIDED Expansion System

TWO SIAIUS 80 + 4's, NEWDOS/B0, and Two Drive Gable | N ...1380.95

134995 2 Drive, 50 Conductor Gable for MOD H..........o... e 34.95

MPI & SIEMENS | QUME® TFORTH!-wnat t

-OF- - as to offer YOU!

STATE-OF-THE-ART DataTrak 8 TEORTH i 3 procedural FORTH ype anguage
DISK DRIVES 8" Disk Drive Test. Dpsiourieadprtg“r?n on the TR 0%
DOUBLE SIDED! TFORTH is a very powertul tool by itself or

used in conjunction with Assembly Program-
ming. A rich set of WORDS come with TFORTH
and many features considered as “extra with
other FORTH languages are standard with
TFORTH. These features include:

W Advanced Math Package

| Line Editor

| Macro Assembler

B gs-Enrggzgpde

B Super ics Capabilities

W Sophisticated User Functions

DOUBLE DENSITY!

§57495

High performance Double Sided Disk 8" Disk
Orive M Single or Double Density @ Daor Lock
and Write Protect INCLUDED! @ Negative DC
Voltage not required 8@ Low Power Oparation

& FAST! 3ms track-to-track access

® Low friction and minimum wear W 140 Page User's Manual
® Superior Head Load Dynamics H ﬂg‘r‘:’rﬂg"ﬂ’?
QUME DataTrak8 .............. $574.95 W Compiler )
W Produces CMD Files
. (2/$549 ea) N3 able
QUME Technical Manual . ......... $12.95 B And many, many other features
Gonnector Set #3 (AC, DC, & Card Edge) | TFORTH from SIRIUS comes on diskette com-

............................. sw“.%s plate for the TRS-BO® with as little as 16K of

Gonnector Sel #4 (ACand DC) .. . $2. .’r“F:}"RPr’# and a single Disk Drive. $120.95

v 67

SIRIUS
SYSTEMS

7528 Oak Ridge Highway
Knoxville, Tennessee 37921

TO ORDER CALL (615) 693-6583
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri

We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check
or Cash) and Checks (persanal checks require 14 days to clear). SHIPPING
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module B 5% for other
items (any excess will be refunded) B Foreign Orders add 10% for Shipping
& Handling. Payment in U.S. currency B Tennessee residents add 6% Sales
Tax @ VOLUME DISCOUNTS AVAILABLE
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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 Pamela Petrakos
80 Staft

omputer assisted learning was the
objective of educators from five
Massachusetts towns 13 years ago, when
they started their innovative program
known as Project Local.

“Laboratory Program for Computer As-
sisted Learning,” Project Local, is some-
what unique among educational institu-
tions. Certainly, it was one of the first in this
country.

In 1967, the towns of Westwood, Natick,
Needham, Wellesley and Lexington in a
joint effort, requested federal funding under
(the now defunct) Title |1l of the Elementary
and Secondary Education Act (ESEA) in
order to investigate the use of computers in
learning, 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 the proposal, “to determine whether
math could be taught more effectively with
the aid of a computer, especially in algebra.”

Dr. John Tobin, Chairman of the Board of
Directors for Local since its inception said
the project was initially begun to study how
computers might facilitate learning in
mathematics; however, It was also started
with the idea that computers were an ideal
learning tool to help improve problem solv-
ing among students.

Telecomp Pllot

Robert Haven, Director of Local from
1967 until this year, said that the project
grew out of a pilot in which Westwood and
Lexington were involved. These two had ob-
tained a federal grant under Title IV of
ESEA. The initial grant enabled them to
lease teletypes which were hooked up to a
computer in Cambridge (Bolt, Beranek and
Newman, Inc.) as part of a service called

Telecomp.

In its first 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
(known as Sponsors of Project Local) ob-
tained five minicomputers from Digital
Equipment Corp. (PDP-8Is) on a lease-pur-
chase agreement. One mini was placed in
each of the five school systems.

Over the following three years the minis
were paid off. The initial $98,000 was not
spent exclusively on the five computers,
sald Haven. Half of the money went to-
wards the purchase agreement and half
went towards setting up the Project Local
office and hiring a staff.

The goal of Its first three years, said
Haven, was primarily to evaluate materials
and techniques that were used in the pre-
ceding Westwood-Lexington project.

After the first three years, federal funding
ended, but the project was considered suc-



Robert Haven has been Director of Project Local since 1967. He resigned this year after re-

locating to Maine.

cessful enough that enthused educators
decided to support the program them-
selves. Thelr 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 original 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 time-sharing by
hooking up teletypes, either their own or
leased equipment, to the two PDP-8Es that
Local had acquired.

However, in 1974 it became obvious that
computers could not be maintained without
a resident hardware expert. (Sponsoring
members, as a part of their contract with
Local, are entitled to hardware mainte-
nance service.)

Pamela Elsworth, Educational Computer
Consultant and Inservice 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 time-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 is serving the West-
wood School System where it is interfaced
to eight teletypes in a math lab.)

Its First Micro
In 1977, Project Local acquired its first

microcomputer, a PET. Six months later
they bought a TRS-80. “The PET,” said
Haven, “was the first free-standing comput-
er Local had. It was strictly for 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 to
acquire microcomputers, said Haven.
Schools financed these micros in a number
of ways—their own budgets, Title IVB
(Media Funds), Title VI (Vocational Funds)
and Parent-Teacher Associations.

Sponsoring schools continue to contract
with Project Local for inservice training,
maintenance and supplies.

When a school system becomes a spon-
sor of Local it takes on part of the financial
responslbility of running It. Annual dues are
determined by a formula. The Board of Di-
rectors, which Is composed of Superinten-
dents andfor Assistant Superintendents
from sponsoring schools, arrives at 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 total of what all
sponsoring schools will need.

Each member school is allocated a cer-
tain portion of the total according to its size
and the extent of its computer program.

Last year, Local started an associate
member program, called Lamp. Based on
the premise that a successful instructional
computing program requires expertise and
investment (which Is often too costly foran
individual school to afford), for a flat annual
fee of $750, associate members can have a
number of services available to expose their
students to computer assisted learning.

The malin differences between sponsor-
Ing and associate members is that first, and
most important, sponsors are represented
on the Board and thus, direct Project Local.
Secondly, sponsors receive all inservice
training free, whereas associates pay a re-
duced fee. Thirdly, sponsors are entitled to
receive services at their 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
quite extensive:

Jim Pender is one of the original authors of the proposal for Project Local. He is a math

teacher at Westwood H.S.
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® A toll-free telephone consultation to
members between 8 and 5, weekdays, to an-
swer any question or resolve any problem
concerning instructional computing.

@ Cooperative microcomputer purchasing
program. Once a year, all Local members
have an opportunity to participate in a joint
effort to acquire microcomputer equipment
and supplies at low prices. Lists of esti-
mated equipment 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 avar-
iety of hardware (including TRS-80s, an Ap-
ple, a PET, a Compucolor, a KIM, a Digital
DECwriter Il, 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

computers into a matn or Scie

p - ~ i~ el aTal R =Nl al=) ~ N -~ F
are talk INg about a change In le

which helps teachers make contact with
colleagues in other districts to trade, buy or
sell software.

® A cooperative 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 of
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

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 for Instruction are on the
curriculum,

® The Project Local Newsletter Local Link,
is published five times a year with informa-
tion on computer education at Local head-
quarters, in Local schools and elsewhere in
the U.S.

Often, complaints are heard of the lack of
resources specifically dedicated to educa-
tional computing. Below, are a few organi-
zations and publications that we came
across that are directly concerned with
computers in the classroom.

CERC—Computer Education Resource
Coalition, represents several organizations
in the Boston area that provide services and
information to teachers interested in using
computers in the classroom.

CERC

clo TERC

8 Eliot 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 subjects.

BCS
17 Chestnut Street
Boston, MA 02107

TERC—Technical Education Research
Center, established a Computer Resource
Center to provide information and training

for educational uses of microcomputers at
the pre-college level. The center has a vari-
ety of different microcomputers and a
sampling of educational applications (both
software and literature) for educators to try.

TERC
8 Eliot Street
Cambridge, MA 02138

School Microware—A Directory of Micro-
computer Software. Compiled by Robert
Haven, past Director of Project Local, it has
over 500 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 Local)

Queue—A Catalog of Educational Micro-
computer Software provides descriptions
of several hundred programs for the PET,
Apple and TRS-80. Listings are grouped by
computer, subject matter and grade level.
The cost is $8.95.

Queue
5 Chapel Hill Drive
Fairfield, CT 06432

teachers and administrators using or

Project Local
200 Nahatan Street
Westwood, MA 02090

80 also found several publishers in the
educational field that might interest you.

Classroom Computer News is a newsprint
half-tabloid in its first year. It is directed to

thinking of using microcomputers in the
classroom. It contains software reviews,
applications and news stories.

Editor: Lioyd R. Prentice
Intentional Educations
80 Brighton Avenue
Aliston, MA 02134

T.H.E. Journal—Technological Horizons
in Education is a slick magazine pub-
lished six times a year. Though not specif-
ically dedicated to 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. Warnshuis
Editor-in-chief: Dr. Sylvia Charp
Information Synergy, Inc.

7 Spruce Street

Acton, MA 01720
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The Innovators

Project Local is only one of the revolu-
tionary programs across the country experi-
menting with computer-assisted learning.

The Huntington Project, for example,
also began in 1967 and was initially 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 Computing
Consortium (MECC) was formed In 1973 as
a joint project of all public education agen-
cies in the state. The consortium promotes
and supports educational computing proj-
ects throughout Minnesota.

All of these diverse programs share one
common objective: to Initiate and per-
petuate computer literacy. In this objective,
Project Local has been quite successful.

First of all, according to Haven, with the
ready availability of microcomputers has
come an influx 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
familiarizing teachers with computer-as-
sisted learning,” said Haven.

Computers Help Learning

How do teachers react to computer-as-
sisted learning? Most important of all—
have computers helped students learn
more effectively?

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
teaching habits. There was some reticence
as far as teachers using computers as a
teaching tool. However, there is no question
that there are enough teachers that are in-
terested; this is obvious because all of the
hardware in the demo center s being used.”

Haven aiso 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,” sald Haven. “One thing that has
been shown over and over in studies is that,
first of all, learning with 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, “It makes a student logical,
systematic, organized, insightful and crea-
tive, which normally can’t be taught, (for ex-
ample) in a math course. Computers also
teach problem solving, 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 Proposition 2v2 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.

Local has appealed for funds from the state
and from private institutions, such as the
Ford Foundation and the National Science
Foundation. They are sympathetic, said
Tobin, but have yet to respond with the
much needed money that Local needs to
stay alive,

The future is cloudy, said Tobin. “it's
a question now of whether we will just
maintain with a minimum of staff and
equipment or whether we can continue to
move forward.” &

the faster your computer will pay for itself.
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TWO-VOLUME SET—8ooks 1 & 2 No. 21765, $17.50

the Z-80 microprocessor—the heart of the TRS-80

software and microcomputers built around the Z-80

Z-80 MICROPROCESSOR PROGRAMMING & INTERFACING Books 1 & 2,
Elizabeth A, Nichols, Joseph C. Nichols, and Peter R. ?ony Book 1 explores Z- SF
software and machine language programming. Book 2 addresses interfacing
digital circuits with the Z-80 CPU, PIE and CTC chips. BOOK 1 No. 21609 $10.95;
Books 1& 2 No. 21611 §21.95

BOOK 2 No, 21610 $12.95, TWO-VOLUME SET

YOUR TRS-80 IS SMARTER

Novice. Hobbylst, Educator. Student. Expert. Sams Books
can help you get ali the performance and features out of the
TRS-80 that were built into it. The more you know about the

hardware, software, language, and programming Involved with the TRS-80,

THESE SAMS BOOKS WILL HELP YOU USE ALL THE TRS-80 FEATURES YOU

TRS-80 INTERFACING Books 1 & 2, By Jonathan A Titus. Book 1 intreduces the signals
available withln the TRS-80 and how to use them to controf external devices. Book 2
explofes more advanced interfacing technigues that will aliow you to do recl things that you

didn't even know your TRS-80 could do. BOOK 1 No. 21633, §8.95, BOOK 2 No. 21739, 59.95;

Mostly BASIC: Applications for your TRS-80, By Howard Berenbon. No. 21788 §11.95. Contalns aver

15 actual programs for home, entertainment, business, financiai and educational use on the TRS-80
Z-80 MICROCOMPUTER HANDBOOK, By William Barden, Jr. No. 21500 $8.95. The mare you know about
the more you can get out
of your compuler. Here is everything you should know about the hardware,

- Sams
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Mail fo: Howard W. Sams & Co, Inc,, 4300 West 62nd Street, PO. Box 7092, indianapolis, IN 46206, (347) 298-5400

Prices subject to chonge without notfice. All books available from Sams Distributors; Bookstores, and
inUS.A only In Canada, contact Lenbrook Industries Ltd., Scarborough, M1H, 1HS, Ontario, Canada. Offer expires 5/31/81

Computer Stores. Offer good

®
® ®

®
: Quantity @
® TRS-80 Intertacing—Book 1 No. 21633 5 898 ®
® TRS-80 Interfacing—Book 2 No. 21739 $ 995 L
® TWO-VOLUME SET—TRS-80 \n1er10clng Books 1& 2 ..No. 24765 §17.50 ®
® Mostly BASIC: Applications for your TRS-80 . . No. 21788 $11.95 [
® 7-80 Microprocessor Handbook ... No, 21500 § 895 ®
® 7-80 Microprocessor Programming & Inrarfucmg Book1 MNo. 21609 $1095 L}
® 7.80 Microprocessor Programming & Interfacing Book 2 .. No. 21610 $1295 ®
® TWO-VOLUME SET—Z-80 Mlcroprocossor Progrummlng & @®
® Inferfacing Books 1 & 2 . No. 21611 $24.95 ®
® Amount of order §___ e
L] Add local sales tax where applicable § @
® Shipping & handling costs § 200 @
: 1 Poyment Enclosed [ Chack Money Order Total amount of order  § .
o [ VISA [ Mastercard Interbank No (minimum credit card purchase $10) :
® Account No Expiration Date ®
® Name (prind) Signature ®
L] A ®
@ daress .
® City State Zip ®
b L)
@ ®
@ ®
e @
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GENERAL

Two views of the experiment at Rosemount.

Classroom Computing:
Genesis of a Program

Dr. Lee A. Droegemueller
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
of the microcomputer in the classroom and
a number of successful time-sharing pro-
grams in schools across the country.
Because of the widespread social impact
of microprocessor technology the profes-
sional staff and the Board of Education in
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-
tion, 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 to learn how to
operate a computer and to understand the
Continued to p. 80
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Norman Bell
4548 Keweenaw Drive
Okemos, MI 48864

he computer revolution has gone to

school. Never before has so much com-
puting power been available at such low
costs. Consequently, 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
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