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Micro Qulz-16
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Thls month:
It Is truly approprlate that this issue, which

takes a look at mlcrocomputing around the
world. also marks the 50th Issue of Kliobaud
Microcomputlng. Slnce the magazlne was
first issued in January 1977. Kilobaud Micro-
cornputing has played, and continues to
play, a slgnlficant role in the growth of the mi-
crocomputlng Industry.

As you read the sectlon on microcomput-
ing in other lands (beginning on page 26), you
wlll be surprlsed to learn-as we were when
we decided to put together this internatlonal
issue-how widespread the brotherhood of
mlcrocomputlng has become, Frorn out of
the shadows of the pyramids In Egypt to the
sprawllng peanut fields on the outskirts of a
village in southern India, mlcrocomputing af-
fects the llves of mllllons of people every day.

But the emphasls ln these articles is not so
much on the present as on the future. For ex-
ample, in Ireland, whlch is actjvely trying to
lure the microelectronics industry into the
country, future growth means "tremendous
politlcal, cultural, sociological, psychological
and philosophical Irnplications." So too in
Egypt. Indonesla, Puerto Rlco and Indla.
where, as author V. Kaliaperumal states. "the
common man must be shown the benefits of
computers. At present he looks at computers
as machines that will take away his job, Hls
fears and apprehensions must be removed."

We agree. In its flrst 50 issues Kilobaud Ml-
crocomputing has endeavored to help the
computerist, and the non-computerlst, come
to grlps with the microcomputlng phenome-
non and grow to understand and make use
of the beneflts of mlcrocomputlng. This willbe
our goal in our next 50 issues, and for 50 mul-
tiples of 50 after that.

-The Editors

Thls month's cover:
lllustration by Alexander Stevens,

Page 106,
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Microcompufing, February 1981 5



PLIBLISHES KEMAK6
Japanese
Lead the Field

By Wayne Green

New TechnologY
Innovative an i-I

Corning This WaY

The Your
I was disappointed that more of our mi-

c rocomputer industry people did no t
take advantage of the October tour of con-
sumer electronic shows in Tokyo, Seoul.
Taipei and Hong Kong. The price was
right, the t ime required was minimal,
and the educational benefits were im-
mense. The iood was great!
There, to be seen within a few days,

were the latest developments in consum-
er electronics, which included an impres-
sive array of microcomputers, many of
thein new.
The general impression I've gathered

after going on this tour for two years in a
row is that Japan is way out front in tech-
nology, with heavy competition between
Taiwan and Korea to get in there to pro-
duce lower-cost models of the Japanese
developments. In general their products
are two or three years behind Japan.

Hong Kong has gotten into the faster
lane. making copies of the Japanese
products within months of their intro-
duction, rather than two or three years. A

The M(tsubtsht micro does a good job
displaying Japanese ideographs,

good example is the enormously success-
ful Sony Walkman cassette stereo player,
whichlfirstheard in January l980when
Chuck Martin of Tufts Electronics (Med-
ford, MA) brought a couple along on a
ham industry conference in Aspen, After
listening to that player, anyone with a
love of quality hi-fi music wiil be hooked,

t~Q ) 8

~ ' 'Ij i y j

Hotu about a keyboard, numeric pad.
printer. ttUo miniflopptes and a CRT in
one enclosure? This one is called the if
800.

( Ra

This year there are several similar
units being made in Japan, one in Tai-
wan and three in Hong Kong. All cost
considerably lower than the Sony, with-
out sacrificing sound quality. Of course,
by this t ime Sony had introduced the

I g~
I

L
• 8

Elaborate and expensiue displays attracted large crotods to Japan's 1980 Injormation Processing Exhibition.
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Single Sided, Single Density, Soft-Sect«ed
5f/4 inch, (for TRS 80™) Mini floppy

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

sr

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. Unique lid design provides
dust-free protection and doubles as a carry-
ing handle.

PLASTIC LIBRARY CASES
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-

5f/e.inch diskette case. . . . . . . . . . . $3.25
8-inch diskette case. . . . . . . . . . . . . $3.50

(not shown)
with the Magnetic Personaljty TM

Thousands of people have switched to this
low-cost alternative. These quality diskettes
are packaged in a plain white box... no fan-
cy printing, fancy names or fancy labels, not
even our own (labels cost money). Trust us.
PLAIN JANETM Diskettes...... $21.95

loboxesof 10 . . . . (eachbox)$21.50

VERBATIM'S PREMIUM DISKETTES AT

The Beautiful Floppy
DISKETTES

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™

cess.

box of 10

IerNI H tio ras»

.'fIIClfIIAssIJIrV' II4SIC' IJFXfilPKIP

'RINGS' 8
THINGS l3ATALIFE

AFFORDABLE PRICES

8" OTHI;R PAYSTf3ZlES
fnr Ilai I'Ilstrrrr

1 •

e e wA t

e:

NEWDOS/80 by Apparat........... $149.95
NEWDOS+ with ALL UTILITIES

35-track $69.95
40-track .... . $79.95

TRS.80TM DISK ANlD OTHER MYSTERIES
.. .$19.95

MICROSOFT TM BASIC DECODED 8 OTHER
MYSTERIES for the TRS-80TM...... $29.95

i; '~~ LI 4Q fr
• e
'll

rotation with the FLOPPY SAVER™rein-

Help prevent data loss and media damage
due to improper diskette centering and

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 5f/4" 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 5/4" drives .. .$24.95

8-inch FLOPPIES

Seven data-shielding improvements rnean
greater durability and longer data l ife.
These individually certified d iskettes
feature thicker oxide coating, longer-lasting
lubricant, improved l iner , s u per ior
polishing and more! Meets or exceeds IBM,
Shugart, ANSI, ECMA and ISO standards,
Buy the best . . . buy DATALIFETM,
VERBATIM DATALIFETM DISKETTES
5f/4 • Inch (box of 10)

MD525-01 $26.95
10 boxes of 10 ... . (each box)$25.95

Single-Density, FD34-1000... $29.95
Double-Density, FD34-8000 .. $39.95

CALL FOR INFORMATION ON
OTHER TRS-80™ PRODUCTS

Products damaged in
transit will be
exchanged.

to change without

MOST ORDERS
SHIPPED

WITHIN ONE
BUSINESS DAY

Prices, Specifications,
and Offerings subject

PRICES IN EFFECT
February 1, 1980 THRU

February 28, 1980

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

• $2.00 EXTRA
for C.O.D.

• Ohio residents
add 5'/ 'F a l t

• Add $2.50 for
standard UPS
shipping 8 handling

notice.
CALL

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

TO PLACE ORDER TOLL FOR PRODUCT INFO
1-800-321-3552 FREE 1-800-321-3640

NETH TECHNQLQGIES CI)RE'DEIRTGN
v' 161

801215TRS-80 is a TM oi Tandy Corp
26111 BruSh Avenue, EuClid. OhiO 44132 ©1960by Metatechnofogies cor'porat,"on
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This Httacht unit features colorgraphics and a light pen.

next generation — their stereo miniature
cassette recorder. By next year I'm sure
there will be a half dozen imitations of
this, The one I brought back has made all
my mono recorders obsolete for record-
ing talks and meetings.

the various character elements were en-
tered with the key pad on the keyboard.
and the system put them together into
any of some 10,000 different characters.

It takes a good video display to clcarly
show the complex Chinese characters.
The same can be said for their printer,
which is even able to print the characters
in various sizes, No matter what ap-
proach you take to tackling the Chinese
characters it is a hard row to hoe — and I
wish 'em luck.

Another Htiachi system — the Bastc Master.

Another Chinese Computer
During my recent visit to Taiwan I had

the opportunity to give a talk on the fu-
ture of microcomputers to the Chinese
Youth Organization at the famous Grand
Hotel. one of the most lavish hotels in the
Republic of China. The talk was a bit slow
because it had to be translated as I went.
but the response was enthusiastic and
well worlh the effort.

After the talk. which was sponsored by
the leading electronics magazine of Tai-
wan (IBS Publications). I had an oppor-
tunity to see a ne w m i c rocomputer
which happened to be on display on an-
other floor of the hotel. This system. the
Sigma 10, is made in Massachusetts! The
character generator for the Chinese char-
acters required a look-up table and break-
ing down the characters into compo-
nents. The numbers corresponding to

For instance. there is no question that the
micro is going to be a powerful tool for
use in offices. both as a stand-alone com-
puler (now starting to be called a desk-
lop computer) and as a terminal for ac-
cessing data and services. Yet any survey
of actual usage of micros today would
give liltle hint of the real size of this de-
veloping market.

Schools are just starting to cope with
the micro, so again, any survey. no mat-
ter how carclul. would tend to indicate
this would be no big deal. I think it is go-
ing to be.

Just as lhis publication has helped to
bring about a growth in the sale of micro-
computers. coming publications for busi-
nesstnen and for educators will speed up
changes in the marketing of microcom-
puters. I can see these things and many
of you can. but few of the people involved
with generating those expensive reports
really know much about our industry or
where it is going — except what is reflect-
ed in a single moment., which they study
with a questionnaire.

For inslance, a recent survey by IDC
(International Devetopment Corporation)
shows the educational market for micros
in 1984 at only 3.2 percent of the market.

Fear of Polls
Hardly a week goes by without some

promotion for an expensive study of the
microcomputing industry crossing my
desk. I don't know who buys these re-
ports. which range from around $200 to
over $1000, but I have yet to see one
which I thought was accurate in its pro-
jections.

While the changes going on in the mi.
crocomputer market are occurring at a
slower rate than those which influenced
the recent election, I t h ink i t i s these
changes which are helping to screw up
some of the polls on micro applications.

y C44PIy

Nattonal showed its Personal Information Terminal w i th
buiit-tn cassette.Btorhythms — Japanese style — on Sanyo's PHC-I 000.
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I exper I it to be around 25 percent to even
30 percent. not so much for applications
in running schools as for teaching stu-
dents.

Thr IDC sales projection for desk-lop
rompulers I'or 1984 is about $14 billion.
Taking intoconsideration the impending
invasion from Japan and the amount ol'
consumer advertising that wil l have to
accompany th is, i t secms to me t ha i
there is no reason to projecl a s lowcr
growth than we have had over the last
live years in this field. If the market were
just going to consist mostly of Tandy. Ap-
ple and Commodore, yes. I would project
a slowdown in overall growth,

Considering such factors as the entry
of Japanese produrls. followed in a year
by more from Hong Kong and then a ycar
after by micros from Taiwan, Korca and
Singapore. coupled with the emcrgence
ofadequate software. I cxpecl lhe growth
ol the micro indusiry to continue at 100
percent per year, al the least.

Thus, hardware sales of about $1.25
billion this year would expand by 1984 to
$20 billion. I do not f ind the Business
Week projection of a $25 billion market
l'or mass-produced softwarc lor 1985 at
all difficult to bclicvc. with perhaps $40
btllion for hardware.

There can always be invisiblc factors
which can upset this growth. Certainly
the current recession and high inllation
ratc have slowed down business enthusi-
asm for microcomputers. Ifwe manage to
have an even more serious blight of these
problems. that could bend the growth
curve substantially.

The factors pushing in the other direc-
tion are a growing awareness that much

vr Reader Service — aee page 146

The Sigma 10 features Chinese charac-
ler capabiiitl) and disp(at)s 1520 Chl-
nese characters (38 lines of 40 charac-
ters) or 4800 alphanumeric chara< ters
(60 llnes of 80 characlers).

of the loss of productivity in our rountry
has occurred in the office, not on the
production linc. The need for increasing
ofgce productivity is imperauve. and lit-
tle else is in view other than computers to
bring about any massive irnprovement in
this part ol industry.

The introduction of e lectronic mail
would. in my estimation, save our indus-
tries billions of dol lars now wasted in
fruitless phone calls. In light of a recent
study thal showed that 73 percent of
business phone calls failed to get through
on lhe first try, a communications prob-
lem is < learly defined.

I am counting on some coniputer hob-
byists to come up with a practical elec-
tronic mail system — preferably starting
out ivith a TRS-80 as the host system.
I've written on this need before, but lhe
results have so far been disappointing.
We need a box that will allow our micro-
computers to use the telephone lines to
exchange messages, and a program to
accomplish all of the nitty-gritty for this.
Thc box must take the message and
phone number from the eomputer. dial
up the number, turn on the computer on
the other end. check the line. dump the
message and get an arknowledgement
that it was received. Not much to ask,

I suppose these proliferating studies
are of some Interest to large corporations
who are trying to decide where they are
going over the next few years and who
can well afford to spend a kgobuck on a
lot of detail and a l i t t le imaginaiion.
which many reports represent.

Issue on Word Processing
Kiiobaud Mlcrocomputtng will feature

a special word processing issue in May.
Manufacturers of word processing soft-
ware for any microcomputer who want to
be included in this issue should contacl
the Microcomputlng ed i torial depart
ment immediately. Please send spec
sheets of your software system. We wil
contact you if we need additional infor
mation.

City

CL-728

r'®®
I2 $>]

s 0 l l Ck l '~OO I~

If coupon is missing, write
Heath Co., Dept. 351-742,
Benton Harbor, Ml 49022

Send fo: Heath Co., Dept. 351-742,
Benton Harbor, Ml 49022.
Send my free Heathkit Catalog now.
I am not currently receiving your
catalog.

Name

Address

State

Zip

I Q
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COMPLITEK 5LACK5OAKD
Vicarious
Learnin

experience.
Hammurabi (public domain software.

versions available from many sources)
simulates the management of an ancient
Sumerian city. As c i ty manager, you
must make decisions regarding the pur-
chase and/or sale of land, the number of
acres to plant for food production and the
amount of food to distribute. Variables
with which you must contend include
the fluctuating price of land, the unpre-
dictable harvest. occasional disasters
and additional people moving into the
city.

This simulation has been available for
many years, and many history and eco-
nomics teachers have incorporated its
use into their lesson plans. Those appli-
cations that I've observed nicely demon-
strate the proper use of the computer.
This program has been used as part of a
history course for two or three class peri-
ods each year. The history teachers in-
volved used Hammurabi to support the
concepts and ideas they were interested
in teaching. Those same teachers ig-
nored the computer when available soft-
ware would not support their educational
goals.

Writing simulations that validly repre-
sent even a small portion of real life is not
often easy. There are, however. several
controllable examples that can be used
with younger students. Perhaps the sim-
plest is to write a program that simulates
the tossing of a coin. The TRS-80 pro-
gram illustrated in Listing I will simulate
the tossing ofa coin as often as requested.
Note that the use of FOR/NEXT is not
necessary for students who have not yet
discussed these commands. Note also
that this and all other examples require
modification of the line containing RND
when used on a computer other than the
TRS-80. In most cases, this modification
is completed by replacing RND(X) with
INT(X~RND(1)+ 1) using the value of X
given in the example.

The simulation concepts of this pro-
gram can be understood at the elemen-
tary school level. The random number
generator is used to select a random 1 or
2. The programmer elected to let 1 repre-
sent a toss of heads and 2 represent a toss
of tails. Students should realize that this
is the programmer's choice; the relation-

fcontinued on page I 95)

Simulation Suggestions

world. They help answer that persistent
question "What if. . .7" What ifwe use in-
terferon as a treatment for cancer7 What
if two of the three engines in the proposed
new plane design fail at the same tirne7
What if New York City dumps its refuse
two miles further from shore7 What if we
reduce the price of a widget in an effort to

with many very critical decisions. In gen-
eral, they are used when real-world situa-
tions would be too dangerous. too expen-
sive, too difficult or too time consuming.

The use of cornputers in simulations is
a concept that should be understood by
all who are computer literate. There are
several available quasi-simulations that
are appropriate for most school software
libraries. All are described as quasi-simu-
lations because they are gross oversim-
plifications of a real-life situation. They
can, however. be used to demonstrate
the concept of simulation to those with
little or no experience using computers.

I suggest you add Taipan, Westward
1847 and Hammurabi to your library of
educational software. Taipan (by A r t
Canfil, available from Cybernautics) sim-
ulates the China trade of the 1800s. Set in

increase sales7 Simulations can assist us

Simulations are models of the real

io LET H=O
20 IHPUT 'HOW MANY TOBSES'• N
50 F OR C=i T O N
40 I F R ND(2 )= i T H EN LET H=H+I
50 HEXT C
6 0 PRINT ' T HERE WERE' H ' H EADS AHD' N- H ' TA I L S , '

the British colony of Hong Kong. you
begin with a small boat, working capital
and a nagging debt. Your goal is wealth,
and the path to that goal is to t rade
general cargo, arms. silk and opium. You
must avoid pirates. pay your debts and
make decisions regarding the acquisition
of larger ships and arms for defense.
Taipan is certainly enjoyable and can be
used in a variety of classroom settings
from history to business.

Westward 1847 (by Jon Sherman.
available frorn The Software Exchange)
simulates the experience of those travel-
ing the Oregon Trail in the mid 1800s. As
you begin your journey, you allocate
your financial resources for food, sup-
plies, ammunition and a team of oxen.
You are permitted to purchase additional
items from the forts along the trail as the
journey progresses. The simulated jour-
ney includes many hazards — sickness,
accidents, bad weather, hostile strangers
and starvation. Interaction is enhanced
whenever you hunt by requiring a time-
sensitive user response, The time can be
adjusted to challenge all age groups, thus
Westward 1847 can be used and enjoyed
by students in all grades from 3 through
12. When enhanced with class discus-
sions of the Oregon Trail. using this sim-
ulation should be a positive educational

Sornetirnes
Sirnulations

Say It Better

By Walter Koetke

READY
"RUN
HOW HAHY TOSSEB'? 500
THERE WERE 24i HEADS AHD 259 TAI LB .
READY
>RUN
HOM HANY TOSSES'? 500
THERE MERE 234 HEADS AHD 266 TAI LS
READY
.'"RUH
HOW HAHY TOBSES'? 500
T HERE WERE 259 HEADS AHD 24i T A I L S .
READY

i0 LET S-0
20 FOR C = i TO 3 0 0 0
30 IF RND(6) f RH D (6 ) = 7 TH E N LET S =S+I
40 HEXT C
50 PRINT ' T HERE WERE' S ' SE VENSo'

Listing I. Coin-tossing TRS-80 program. Ltstlng 2. Dice-roI(ing TRS-80 program that counts "seuens."

10 Microoomputing, February 798I
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Frorn Roy Hawthorne
Talk To Bill Tokar On

Applications

CALL TOLL FREE

1-800-521.2764
MICHIGAN

1-800-482-8393

U.S.A.
Reminder: WRITE TO'
We are open "The Stocking Source ss

0:30 AM rs 5:00 PM EST ~NEW 24000 Research r3rise
Monday through Friday Farrnlngton Hilla, Ml 46024

313.474-6708
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PH-POLlKI
Your Data Is With the Data

Manager from

By Robert W. Baker

In GOOd H a n d S > ini Micro-Systems

Jinsam
Jinsam is a fast and extremely flexible

data manager for the 16K and 32K PET/
CBM from Jini Micro-Systems, Inc., PO
Box 274, Bronx, NY 10463. It was de-
signed for the business or personal user
with no previous programming experi-
ence. Functions are selected via menus.
then the program prompts the user to en-
ter needed information. New data bases
are defined and created by the user.
prompted by the system each step of the
way. Facilities are provided to create, de-
lete, change, display. print, retrieve and
protect the integrity of your data.

There are now three basic versions
available. Jinsam 1.0 is the original ver-
sion first introduced for the 16/32K CBM
2001 with a CBM 2040 or Compu/Think
disk. Jinsam 4.0 requires BASIC 4.0 in a
32K CBM 2001 plus a CBM 2040 disk
with DOS 2.1. This version has most of
Jinsam 1.0 functions plus a machine-
language sort that will sort 1000 records
in about 10seconds, Jinsam 8.0is for the
80-column 8032 CBM with a 2040 (with
DOS 2.1) or 8050 disk. This version has
all the functions of Jinsam 4.0 but with
display formats upgraded to utilize the
expanded screen width.

All versions have a ROM that is in-
stalled in one of the open RQM sockets of
the PET/CBM. Two diskettes are required
for each data base you create, and they
must be kept as a pair, The data disk is in-
stalled in drive 0 and contains the actual
data records of the data base. The pro-
gram disk is installed in drive 1 and con-
tains the Jinsam program modules and
the key files for the matching data disk.
With Jinsam 4.0, however, you may
have more than one data base on the
same pair of disks.
To create a new data base. you're first

asked for the number of fields (ini'orma-
tion items) in each record. then the name
and length of each field, You have com-
plete control of the data form and should
carefully plan the structure of the fields.

A correction feature lets you verlfy that
all field names and lengths have been en-

12 Mlcrocomputing, February 1981

time.

acters.

tered correctly. If not, you have an oppor-
tunity to make corrections before saving
the field descriptors. The maximum
length of any one descriptor field is 60
characters. With a CBM 2040, the maxi-
mum length of all fields plus the number
of fields may not exceed 255. With Com-
pu/Think disks and old or new ROMs, the
maximum length of all fields is 255 char-

The next step in implementing your
data base is to define the specific limited
viewing fields to be displayed or printed
by any printer routine. You specify the
field numbers and the order in which
they should be displayed. As few as one
or as many as all fields may be preset,

When selecting fields, you must take
into account the printer width. The width
of each column is the width of the field or
the field name (whichever is larger) plus
three spaces, Any number of fields that
will fi t w i thin the form w idth can be
printed in a report. For selective screen
print. nine fields appear vertically on the
screen at one time. Anyone will be able to
review or print the preset fields. but a
special password is necessary to make
any changes to these fields.

A four-level security system limits the
amount of data seen within a record and
the ability to manipulate and print rec-
ords, You select your own private pass-
words, which can be changed at any

A user with the highest-level (level 4)
password can manipulate the entire data
base and define or revise passwords. A
level 3 password allows you to manipu-
late the entire data base, but you cannot
change the passwords. A level 2 pass-
word allows you to display all fields of all
records, but denies the ability to change
any records. Level I really has no pass-
word. but only p reset f ields may be
viewed or printed.

The program will ask you to enter a
password whenever one is called for. Jin-
sam even has an auto time-out function
for further security. After five minutes
with no user activity, the program will
terminate any current. operation and au-

menu.
tomatically return to the function select

Before entering records into the data
base, you must define the first prime key.
A key manipulation menu provides vari-
ous options to set. edit and display the
random access key files. A security code
is necessary to access these functions.

A key file is a sorted list containing one
description field (or a part of a field) and
identifying pointers. The pointer con-
tains the location of a data record on the
disk, indicating the t r ack and sector
where it is stored. A key is used during
searches to represent the data record.
You never need to know a record's loca-
tion on ihe disk to retrieve it: the program
takes care of everything for you.

There are two types of keys available:
prime and select. A prime key is a file
containing one descriptor field (or lead-
ing part) and pointers to each record in
the data base. You can have up to five
prime keys, The first prime key should be
a field in the data base that has some
unique attribute for each record such as a
name. ID number. part number, etc..
since it is the main pointer file to locate
all records in the data base. A select key is
a file containing one descriptor field (or
leading part) and pointers to selected rec-
ords in the data base which meet your
specific requirements.

For each key (prime or select) you must
indicate the number of significant char-
acters in the key. The maximum is five
with a 16K PET or ten with a 32K PET.
The smaller the key size, the quicker the
PET will seem to operate.

Since a key contains only the contents
of one descriptor field and a pointer to the
record, the entire key file can be held in
memory at one time. A binary search is
performed, and any record can be re-
trieved with only a few machine opera-
tions. Once the proper key is found, the
program takes only that record directly
from the disk for processing. The average

Address correspondence to Robert W,
Baker, 15 W i ndsor D r ive. A tco. N J
08004.



• • •

•

• r o • s

•
• • •

SAVIE TIME. SAVIE MONIEV.
ILct SENSAM vkork for yolUl.

"SI|NSAM is the best Dslt8lbsise
MmagemeIIt Systefm for the

Commo@ore CompIIters t"
• •

•
~ •

MATHPACK — global +, -, x, -', by another
field or a constant, or zero a field. Sum fields in
each record or running sum of single field in all
records. Extract information or effect permanent
change. Replace in same field or place in a wait-
ing field.

DESCRIPTIVE ST A TPACK — Determine
mean, median, mode, standard deviation, variance,
range. Generate histogram and produces Z-Score
report.

ADVANCED STATPACK — {you must also
acquire DESCRIPTIVE STATPACK). Gener-
ates CROSSTABS (number of occurances); CHI
SQUARE, L INEAR R E GRESSION wi th
graphic representation and prediction. LINEAR
CORRELATION and SIMPLE ANALYSIS OF
VARIANCE.

All JINSAM accessories are accessed thru
the JINSAM menu and require a security password
to gain entrance.

JINSAM gives the user FREEDOM OF
CHOICE. Start with JINSAM 1.0 and upgrade
at any time. Choose from the accessory modules
available at any time. JINSAM Newsletter brings
the latest updates, user input and keeps an eye on
the future,

JINSAM alone is reason enough to own a com-
puter. JINSAM can be found at Commodore
dealers. Write for the dealer nearest you.

The many features of JINSAM 1 p 8 p Please send to:

JINSAM data manager assists you by intellect-
ually manipulating records.

No more will hundreds of valuable hours be
spent searching for needed information. No more
will hundreds of hours be spent entering and re-
entering information for various reports.

With JINSAM you can truly transform your
Commodore Computer into the "state of the art"
data processing machine with sophisticated fea-
tures and accessories found nowhere, even at 10
times the price.

There are three disk based JINSAM. JINSAM
1.0 allows fast and easy file handling, manipulation
and report generation. JINSAM 4.0 was designed
for the professional and contains features needed
in the business environment, such as: JINSORT, a
user accessible machine language sort; compac-
tion/expansion of databases, merging databases
and much much more. JINSAM 8.0 is our best.
JINSAM 8.0 runs on the new Commodore 8032,
80 column display computer. JINSAM 8.0 has
all the functions of 4.0 plus additional features
found only on the most sophisticated and expensive
database management systems.

JINSAM is a new breed of data processing soft-
ware. Powerful, sophisticated and easy to use.
JINSAM has been thoroughly field tested. JIN-
SAM is now installed and saving its users valuable
time and money in educational institutions, re-
search institutions and offices nationwide.

JINSAM was designed with the user in mind.
It is a forgiving system with help commands,
prompts and utilities for recovering the bulk of data
even after power failure, security passwords for
privacy, editing, reclaiming space, auto recall, re-
structuring, unlimited rcport formats. label printing
and a choice of accessory modules all accom-
plished by a few keystrokes.

JINSAM has 5 accessory interfacing modules:
WORDPROPACK — Intelligent interface for

WORDPRO 3 or WORDPRO 4 which creates
variable block with data or up to 10 conditions
based on database contents. Produce "dunning
letters", form letters, report to parent, checks,
invoices, etc.

MULTI-LABEL — Prints multiple labels per
record with up to 2 lines for messages and con-
secutive numbering. Produce inventory, bulk mail
labels, etc.

JINSAM 1.9 for 16K/32K CBM 2001. Requires
CBM 2040 or COMPU/THINK disk — including
oldest ROMs. Menu Driven, ISAM — Indexed
Sequential access method O Encripted PASS-
WORDS for privacy • Un l imited lields • un-
limited search criteria • 3 d eep subsorts •
.5 — 3 sec retrevial • editing • Au to Recall I
Wild Card Capabilities; Reports; multiple head-
ings • paging • page numb ering 0 i tem
count. Labels: any size • 1-5 across • sheet
or continuous. Utilities: Help commands • Re-
cover • Key Dump 0 Record Dump • De -
scriptor Dump 0 Restructure.

JINSAM 4.0 for 32K CBM 2001 with BASIC
4.0. Requires CBM 2040 with DOS 2.1. Has most

v353

Position
Company
Address
City, State, Zip
Phone ( )
Computer, Disk

— Additional Information

— Jinsam Demo Disk ($15, plus tax)

— Users Guide 1.0 ($25 plus tax)

Commodore-spprovedl
Soon svsllsble lor Apple™.

jENJi MECRO SYSTEMS, INC.
Box 274 0 Bron x. NY 10463

JIENSAM Da ta Manager
for Commodore Coinputers

of JINSAM 1.0 functions Plus + machine sort
with user access instructions • sort 1000 records
in apx 10 secs • Gl obal Compaction/Expantion
• Create newdatabase from existingdatabase •
merge databases. Includes MULTI-LABEL •
4 deep subsorts. (Available Jan. 13, 1981)

JINSAM 8.0 for Model 8032 with 80 Column
screen, Requires 2040 or 8050 disk. Commercial
Disk version for 80 Columns, JINSAM 4.0 func-
tions Plus + Displays report formats to screen,
4 deep subsorts. (Available Jan. 1, 1981)

FLASH: We have broken the 255-b><e limitl Now
you can have unlimited record lengths included
with JINSAM 4.0 and 8.01

JINSAM ls a iradcmarb of JINI MICRO-SYSTEMS, Inc.
WordPro ls a tradcmsrb or Proresslonal Sonirarc Iae.
CBM 1 • • tradcmarb of Commodorc Baslaess Mscblacs.

Dealer inquiry welcome

v Reader Servlce — see page 146 Miorocomputing, February 1981 13



data base.

time to search for and retrieve any record
is 1.75 seconds, with actual times rang-
ing from 0.5 to 3.0 seconds.

If you pick a key that is very common
and then set secondary criteria to select a
record, this time increases proportionally
to the number of records that meet the
criteria. Two records double the t ime,
three records triple the time, etc.

When adding or deleting a record, the
program automatically loads the fi rst
prime key. which is also loaded and pro-
cessed to get information needed in cre-
a ting, deleting or m an ipulating any
prime key. The flrst prime key is auto-
matically updated whenever you add or
delete records. Any other prime keys
must be manually updated if records
have been added or deleted from the data
base. Any prime key must be updated if
information located in that pr ime key
field has been changed anywhere in the

The select key is defined for selective
record access using specific criteria from
one field or specific criteria from every
field in your data base. The select key file
is named (up to 12 characters) for later re-
call and can only be updated by redefln-
ing the key. There is no limit to the num-
ber of select keys you can have as long as
there is disk space available on the pro-
gram disk. When a select key is no longer
active. you can scratch the correspond-
ing select key file from the disk to free up
additional disk space.

Once the format of the data base has
been defined and the first prime key es-
tablished, you can then begin to enter ac-
tual data records. A record manipulation
menu provides various options to add, re-
trieve, update (edit) or delete records in
the data base. The fields vlewed and the
operations allowed on the records de-
pend on the security password entered
by the user.

When adding new records. the pro-
gram displays a tally of records on the
data disk and the number of records now
being entered. You are prompted to enter
data according to the original descriptor
fields. After an entire record is entered,
the contents are displayed for you to
check.

When the record is correct, it is written
to disk and the program prompts for the
next entry. The program normally ac-
cepts up to 25 record entries at one time.
You can enter less than 25 entries by typ-
ing END for the first fleld entry.

When you end your data entry, the pro-
gram sorts the new entries by the field
you chose as the first prime key fleld and
performs a merge sort to integrate this in-
formation into the first prime key fleld.
W hen new records are entered, the first
prime key is automatically updated and
is always valid. All other keys (prime or
selected print keys) must be recreated.
There are three methods of record re-

trleval: 1) sequential, in key order; 2) ran-
dom, criteria based; and 3) track and sec-
tor, exact disk location. The program
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ords:

ords.

memory.

as necessary.

loads the proper program module and
prompts for a prime or select key, or the
exact track and sector. When choosing a
prime or seleit key to retrieve records,
the chosen key file is loaded into main

In a sequential review, records are re-
trieved and displayed in prime or select
key order, alphabetic or numeric. When
you ask for a random display, the pro-
gram prompts for the field criteria, multi-
ple field criteria, ranges or track and sec-
tor needed to retrieve the specified rec-

There are three methods of record se-
lection: 1) wild-card search, 2) prime/se-
lect key range and 3) secondary key
range. You can use only one or all three

The wild-card search allows you to en-
ter the leading portion of specified criter-
ia, and the program will display all rec-
ords that match this portion. If you're not
sure of the spelling of SMITH, for exam-
ple, simply enter SM, and all records that
have SM as the leading portion will be
displayed.

If you want to view a group of records.
you can use a prime or select key range
with the greater than ()) and less than (<)
symbols. You can even specify an inclu-
sive range (C>), if desired. Entering >N
displays all consecutive alphabetic rec-
ords beginning with N and continuing to
the end of the data base. If you enter <N,
the program starts at the first alphabetic
N and displays all records in reverse al-
phabetic order. An inclusive range with
limits of M and N displays all records be-
ginning with M and N as expected. Like-
wise, the ranges can be used for numeric
records with the obvious results.

After choosing one key criterion, you
can optlonally specify a second, third,
fourth... .criterion as necessary. For ex-
ample, you may want to display all com-
panies located in zip code areas 33406
through 33411 whose company names
begin with the letters C. D. E or F, and
specialize in business software for the
PET (as identified in a coded status field).
This task is simple with the Jinsam fea-
tures and controls.
Once your criteria have been entered,

the program searches for, retrieves and
displays only those records that meet a(l
the specified criteria. You may choose to
view preset fields or all fields in each rec-
ord. Various controls are available at dif-
ferent times as you view the selected rec-

C/+ — display next record
— — display previous record
Shtfi-D —.delete currrently displayed rec-

Shift-E — edit currently displayed record
Shift-K — select a new key
Shift-M — return to option menu
Shift-N — select new search criteria
Shik-P — print record currently displayed

Jinsam also provides various options
for printing labels, reports and other
printed documents. Labels are consecu-

tively printed or displayed from the con-
tents of records, in ascending or descend-
ing order, according to the prime or select
key chosen. Each label can contain up to
four lines with a maximum of three data
base fields in each line as limited by the
physical label size.

A label description can be saved to
avoid reentering the desired label format
each time you print labels. The label for-
mat can be displayed on the CRT one la-
bel at a time, or printed with up to five la-
bels across the page. You can stop the
display or printing at any time and then
continue, abort or restart the operation.

When using individual sheets oflabels,
you can even specify the number of la-
bels per sheet. The program will then
stop at the appropriate time to allow in-
sertlng the next sheet of labels. This han-
dy feature even allows printing enve-
lopes or file cards, if required.

When printing reports, you have three
options concerning the fields to be print-
ed: 1) print only preset display fields, 2)
print fields selected now or 3) print all
fields. The preset fields are those fields
defined when establishing the data base.
These display fields do not require a pass-
word to be viewed or printed.

To specify speciilc fields to be d is-
played, you must have a minimum of a
level 2 password. You are prompted for
the fields to be included and the order of
the fields. Take care when specifying all
fields in the data base, since you may ex-
ceed the limits of your printer unless it
has an auto carriage return/line feed like
the CBM 2022/2023 printers.

Before printing the report. enter the
printer device number, any line feed or
page feed functions, the printing order
(ascending or descending), page head-
ings, etc. The number of pages is unlimit-
ed and will be automatically numbered.

If your printer has a page feed option
(form feed), the program will automati-
cally feed to the top of the next page when
the specified number of items is reached
on each page. Otherwise, the program
wlll stop and wait for you to manually ad-
just the paper at the end of each page.
Jinsam 4.0 allows more complex reports.
and common report formats can be saved
on disk for repeated use.

A dump option allows you to dump the
entire contents (or preset display fields)
of each record or selected records in the
data base according to the prime or select
key chosen. The track and sector num-
bers are included for each record dumped
to the screen or printer.

Other utility options allowyou to dump
the descriptor file, dump named key files,
restructure the data base, convert a form-
er data base and recover records. Jinsam
4.0 even provides a copy function to copy
specific fields of each record in the cur-
rent data base to create a new data base
as a subset of the original version.

In addition to these standard features
of Jinsam, there are five accessory inter-
face modules available:

Ofd



• A Wordpropack module provides an in-
telligent interface for Wordpro 3 or 4. It
creates variable blocks with data or up to
ten conditions based on data base con-
tents. This allows creating form letters,
checks, invoices, etc.. directly from the
data base. This module is much more
powerful than you can imagine; you real-
ly have to play with it to see how versatile
it can be.
• The Multilabel module prints multiple
labels per record with consecutive num-
bering and up to two lines for messages.
You can easily produce inventory labels,
bulk mailing labels, etc.
• A Mathpack module provides numeri-
cal addition, subtraction, multiplication
and division of any field by another field
or a constant. You can sum fields in each
record or create a running sum of a single
field for all records. This function can be
used to extract information or effect a
permanent change in the data base. Data
can be replaced in the same f ield or
placed in a new field.
• For statistical analysis there are two
additional modules. The Descriptive
Statpack can compute the mean, medi-
an, mode. standard deviation, variance
and range. It can even generate histo-
gram and Z-score reports, The Advanced
Statpack must be used in conjunction
with the Descriptive Statpack. It gener-
ates crosstabs (number of occurrences),
chi square and l inear regression with
graphic representation and prediction.
Linear correlation and simple analysis of
variance are also provided.
The program modules and documenta-

tion are thorough, clear and easily under-
stood. If you decide to use Jinsam. you
can start with Jinsam 1.0 and upgrade at
any time, Choose from the available ac-
cessory modules to suit your current ap-
plications and add more later.

The Jinsam user's guide ($25) is a SO+
page manual that covers every feature in
great detail with a large number of exam-
ples. A demo disk is also available for a
minimal cost. This disk shows many of
the features ofi'ered by Jinsam and sam-
ple outputs of the program. A J insam
newsletter brings information on the lat-
est updates, user inputs and new func-
tions or features. The J insam User's
Group publishes the newsletter on a
quarterly basis with a small annual sub-
scription fee.

This handy little BASIC program will
read any data file on tape and create an
exact copy on disk. It performs a byte-by-
byte copy of the data from tape to disk so
there is no change in the data format or

Furthermore, any program that previ-
ously read the data from tape should now
be able to read the data from the new disk
file. All you have to do is change the
OPEN commands to correctly open the
disk data file. This normally means just
changing the device number to eight (for
the disk) and possibly adding the drive
number before the file name with a sepa-
rating colon.

For example, a typ ical OPEN com-
mand to read a tape data file from tape I
might be:

where n is any logical file number and
filename is the name of the file on the
tape to be read. To convert this to read a
similar data file from disk, simply change
the device number (1) to indicate the
disk. which is device number 8.

After the filename (but still inside the
quotes) add ",S,R" to indicate the file is a
sequential data file that you want to read.
You might even want to include aspeciflc
disk drive number before the filename
with a separating colon:

18 REN TRPE-TO-DISK DFITFl FILE COPY
28 REN
38 REN BV ' ROBERT W BRKER> RTCO> HJ
48
58 PRIHTn3STRPE-TO-DISK COPVWN'
68 GOSUB 388
78 PPIHT"THIS PRGGRRM COPIES FfNV TFIPE DFITFI FILE":PPINT
88 PRIHTnFRGM TF)PE TO DISK, I H EYFICTLY THE SRME":PRINT
98 PRIHT"FORMRT • ": PRINT
188 GOSUB 388
118 PRINTnINSERT TRPE IN TRPE¹1" :PRIHT
128 PPIHT"ft DEPRESS RHY KEY WHEH REFIDV
138 GET R$: IF R$ =n" THEH 138
148 PRIHTnGK": PRIHT
158 OPEN 1
168 OPEH 15r 8. 15
178 PRINT"."KHTER TKE EtPTIRE FILE HFfME FIS DESIRED:":PRItdT
188 IHPUT"DISK FILE HRNE"iFL$
198 PRIHT
288 PRINT"DRIVE¹ 8 GP. 1:
218 GET D$: IF D$<> n8" RHD D$<>nin THEH 218
228 PRINT D$: PRINT"OK"
238 OPEN 2>'8r 2r D$+" ' "+FL$+" >Sr W"
248 INPUT¹ 15r EN > EM$
258 IF EN THEN 328
268 PRIHT"."XOPYIHG DRTR. •... "
278 GET¹i r C$
288 IF ST<>8 THEN 358
298 PRIHT¹2> C$i
388 INPUT¹15r EN> EM$
318 IF EN=8 THEH 278
328 PRINT"35DISK ERROP,": PRINT
338 PRIHT ENr EN$
348 GOTO 378
358 IF ST=64 THEH PPIHT":XOPY DOHE)et':GOTO 378
368 PRIHT"."35TRPE RERD ERRORH STFITUS ="'ST
378 CLOSE 1-CLOSE 2:CLOSE 15:END
388 PRINT"

P.ERDY.

Tape-to-disk PET BASIC program.

Tape-to-Disk
With more and more people upgrading

to disk, many are finding it very easy to
convert their existing programs to use
disk instead of tape for storing data. How-
ever, how do you get any existing data
files that are currently on tape into new
disk data files'? Do you have to reenter all
that data you've been accumulating for
weeks, months or even longe& Why
should you, when there is a very simple
sotution?

contents.

OPEN n.1.0.-fllename"

PRINTffn,".. . . . . . , . . "

OPEN n, 1, 1,"Afename"

A typical OPEN command to write a tape
data file might be:

Again, to convert this command to
write to disk, simply change the device
number (1) to indicate the disk (8). Then
add ",S,W" after the filename to indicate
that you want to write a sequential data
file:
OPEN n,s.l."0:fllename,s.w"
The only other changes that are re-

quired are to change any PRINT(tn com-
mands that write to disk. BASIC normal-
ly sends a carriage return (13 decimal)
and line feed (10 decimal) at the end of
each line printed or transmitted. This
would normally be written at the end of
each string written in the disk file. To be
able to read this data back from the disk,
BASIC expects only a carriage return at
the end of the string. Thus. you must
write only a carriage return at the end of
each string written in the data file. You
should therefore change any

statements to the following form:
P RINTffn,". . . . . . . ...":CHRSf 13);
to eliminate the trailing line feed charac-
ter normally wri t ten. For convenience,
you inight want to define a vartable CR$
=CHR$(13) in your program and then
simply use this form to wr ite data on
disk:

":RETURN

OPEN n.8.0."0:fflename,S,R"
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Magician's Hat

I just recently previewed The Magi-
cian's Hat from Southern Software Limit-
ed of New Zealand. This fantasy simula-
tion game with animated graphics pre-

COM'INUOUS FORMS FOR YOUR CONPUTER

users

PRIh)TCn,"..... . . . . , ":CRS;

with either version DOS.

SELF PROGRAMMERS:
extensive stock 1ine to choose from
SYSTEMS USERS:
forms designed to fit your format
SOFTWARE HOUSES:
complete forms support for your

COMPUTER DEALERS:
forms installation assistance
SERVICE BUREAUS/CPA's:
quantity discounts

Don't forget the ending semicolon, or
else you'll still get the ending line feed
character as before (along with an added
carriage return). With the new DOS 2.1
ROMs, this last problem has been cor-
rected, and BASIC will only write a car-
riage return to the disk file (if the logical
flle number is less than 128). However,
making this simple change will work

The rest of the program should run un-
changed. However, when reading or writ-
ing disk data fl)es, it is custornary to read
the disk error and command channel
(channel 15) to check for any disk errors.
With the new DOS 2.1 ROMs, you only
have to check the DS or DSS disk status
variables to check for any errors.

I'll be happy to provide a copy on tape
of any of my programs published in this
column if you send $2 to cover expenses.
In this case. I'll even include a copy of an-
other utility program that will copy data
files from disk back to tape. Together,
these two programs allow copying data
files back and forth between disk and
tape without destroying the format of the
data in the files.

available.

the results.

1 name
I
II organlzatlon
II
II address
I
I
II clty. state
I
I
II hardware (processor type)

phone no

.I
I I I

MICKO QLIIZI I I I I

~6$

8384 Hercules St,
La Mesa, CA 92041
(714j 460-4975
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I software fa/r, Inv)
S G programmer ~. Q dealer
S Q end-user " " g software houset Q other

Q cp/vservlce bureau1
I

NEXT I

sents a simplifled role-playing character
in an easy-to-comprehend fashion. The
game is simple enough for most children
to learn and enjoy, yet complex enough
to present a real challenge for adults.

The game sends you forward to locate
the good magician's hat that has been
stolen and hidden in the land. You have
three weeks to find the hat along with as
many treasures as possible. As typical of
adventure games, you move throughout
the confines of the game and fight off
various monsters while searching for the
hat. There are nine commands to control
your normal movement or actions, along
with casting spells or imbibing vials of
magic potions, etc.

Even though the material is similar,
the Magician's Hat d i ffers in concept
from contemporary fantasy games. In
most fantasy games, the character has
pre-defined intelligence and wisdom. In
Magician's Hat, more realistically per-
haps, the game player must possess
these attrlbutes. while the real-world at-
tributes such as strength and health are
looked after by the program.

The combat system is quite different
from the more usual dice-rolling sys-
tems. Actual blows are traded while be-
ing graphically animated. There are 13
commands to control your character's
actions when fighting while you watch

The documentation clearly defines the
major commands and basically how to
play the game, It is, however, deliberate-
ly sparse in some aspects to allow the
player to discover the "hidden" features
of the game. e.g.. just what does and does
not score points and what the effects of
the various treasures are.

The program in general was interest-
ing, challenging and very well written. It
should be available here in the USA very
shortly with a suggested price of 825.
However, the sample copy that I p re-
viewed would not run with the new disk
ROMs. Hopefully, they'll have a version
for DOS 2.1 by the time the program is

By the way, the authors have included
a rather unique disk protection which
will not allow you to display the disk di-
rectory. Whenever you attempt to list the
directory, you get a program title and
copyright notice displayed instead.

What Does This Program Do'?
After the following program is executed.
what is the value of S7
DATA 5, 20, 15, 60, 60, 72
S=0
FOR I =1 TO 5

READ X
S=S+(X/I)

(ans)J)er on page I 72)J



DIAL-LIP DIECTOKY
Mobile
MICfOS

By Frank J. Derfler, Jr.

Overcoming the
"Limitation of Location"

In this series dedicated to the use of mi-
crocomputers in data communications,
we have reviewed many different kinds
of message systems and have met some
of the personalities behind them. We
have looked at quite a bit of hardware and
software designed to kelp you move in-
formation over the phone lines with your
microcomputer. The coming year prom-
ises to be even more exciting, We have
some proven systems available now and
can turn to devising more innovative
uses for message systems and communi-
cating terminals.

In this issue we will first look at the past
and the future. Then we will return to the
present and descrlbe two very important
communications systems for today and

soon.

tems. The terminals have been only
semi-portable.

Now, the "limitation of location" is be-
ing broken too, Radio Shack, Sharp and
Panasonic have introduced completely
portable microcomputers. Panasonic ad-
vertises theirs as a terminal (complete
with printer), and modem capability for
the other units should be advertised very

I can't see too many other practical
functions for these handheld computers
except for data terminal use. This is per-
haps the ultimate extension of distrib-
uted processing. The prol iferation of
handheld computer terminals wil l re-
quire new formats for our message and
information systems. but these changes
will be mainly cosmetic. These portable
computers/terminals will begin to break

down the limitation of location. The next
steps'P

Well, we wil l certainly have to inte-
grate our cars into the systems. Energy
crisis or not, Americans still love their
mobility too much to give it up Just to
telecommunicate, Amateur radio and
particularly CB have proved the popular-
ity of communicating on the go. We want
our comrnunications with us as we motor
along.

Who will be the first to tackle the prob-
lems involved in mobile data communi-
cations'P I have heard only a few discus-
sions of possible data transmission on CB
channels, and, of course, I have de-
scribed some of AMRAD's activities. But
these have not tackled the tough prob-
lems of simplex vs duplex. error correc-
tion, etc. Many more exciting challenges

tomorrow.

Pius and Minus 12 Months
When I first started writing about data

communications using microcomputers,
I had to carefully introduce terms such as
CBBS. ABBS and Forum-80. Over tke
last few months, thousands of computer
users have entered these systems for the
first time. The system operators consider
themselves to already be in the third gen-
eration of the microcomputer-based elec-
tronic message system phenomenon,
The systems have increased greatly in
capability and ease of use. The number of
proven hardware and software packages
for smart terminal operation has expand-
ed so rapidly that the owners of some sys-
tems, such as the TRS-80. have about ten
alternative routes to terminal operation.

In the past, our communications sys-
tems (TV, radio and pkonei have forced
us to be hooked up and ready to receive at
the specific time a message is sent. I have
called this the "time tyranny of telecom-
munications," Qur various computer-
based electronic message and informa-
tion systems have broken this time tyr-
anny; they store messages and informa-
tion so it is available when and how we
want it. But there is still another limiting
factor: place. I still have to physically be
near a terminal to use the message sys-

cj"

The CompuServe inforrnation service afiotvs owners of microcomputer systems
(such as the one shown above) and of computer terminalstoaccess a variety of infor-
mat(on — from up-to-the-minute news to family service inforrnation. from personal
flnanclal programs to current and historlcal stock data. from programming lan
guages to electronic games.
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and opportunities are coming.
After the limitation of location is shat-

tered, I suggest the "man-machine barri-
er" will be next. Reading information is
just too slow. It also prevents you from
driving and doing many other things si-
multaneously. There must be a better
way to get i n formation " inside" t h e
mind. Perhaps some sort of bioelectronic
or bioelectromechanical link will be next.

Ridiculous'P Well. 18 months ago what
would you have said about a palm-sized
BASIC-speaking complete microcomput-
er7 The man-machine barrier must fall.

Back to Today
The future is intriguing, but the pres-

ent is pretty good too! Let's look at two
present systems. One is an information
utility. and the other is a communica-
tions carrier. Both have new ideas and
healthy competition.

CompuServe
You have read about MicroNet and

seen their ads in this magazine. Compu-
Serve is the parent corporation of Micro-
Net. They are gradually lowering the pro-
file of the MicroNet information utility in
favor of a larger system under the Com-
puServe label. CompuServe is moving
rapidly from a computer utility to an in-
formation utility. The difference comes
from the amount of prepackaged and
stored information and the number of
ready-to-run features available.

A CompuServe user can still write his
own programs in any of about six higher-
order languages and use megabytes of
memory for file storage. But now he can
also receive the Associated Press news
reports, news from major newspapers,
stock quote services, bulletin boards.
electronic mail, electronic newsletter ser-
vices and games. too.

Entry into CompuServe is made either
through their own dedicated local tele-
phone ports or through the Tymnet pack-
et transmission network, Simply stated.
this means you call a local phone num-
ber, hook up your modem and sign on, if
you are in an area covered by Compu-
Serve or Tymnet.

The network is getting bigger each
month, but if you are in many stretches
of the north central U.S. or away from
major cities, you may have to make a
long-distance phone call to access the
system. If you enter through a Cornpu-
Serve port, the service costs you $5 an
hour. You have to add $2 more an hour if
you enter through the Tymnet system.
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There must be a better way
to get intormation "inside" the mind,

Your $5-$7 an hour buys you 72K bytes
of working memory and 128K of disk
storage with no additional charge. The
system is available from 6 pM to 5 AM your
local time on weekdays and all day Satur-
day, Sunday and holidays.

The system stil l retains some of its
original computer-utility flavor. Entry in-
to some special users' bulletin boards is
done by inserting a long command in-
cluding per iods, abbreviations and
brackets. The system managers are mov-
ing away from this difficult form of entry,
and easy-to-use menus are appearing.
Service is very fast, and the system is reli-
able, You are actually using a network of
21 Digital Equipment Corporation majn-
frames when you use CompuServe.
There is a lot of redundancy built in.

The news feature uses menus to sort
down to general topics. This is the same
concept used by viewdata and other vid-
eotext services. This is in contrast to the
word or subject sorts available on The
Source. It is easy to read messages on the
electronic mail system, and the service is
very fast. but it is difflcult to enter mes-
sages previously prepared off line. The
entry program spends i.oo much time
sending line numbers and page tops. The
common user bulletin board really has
too many commands available. A long
learning curve is needed to get the most
out of this feature.

Some very flne special-interest bulletin
boards are available on CompuServe.
There are Heath, TRS-80. Micro-Connec-
tion and amateur radio groups currently
active, The command programs on these

t.
I

MCI
MCI Communications Corporation is a

long-distance telephone company. I in-
troduced you to the Sprint long-distance
telephone service (August 1980 Micro-
computing). which is practically identi-
cal to the service MCI provides. Both
companies are in the business ofbuilding
and operating facilities to provide long-
distance telephone service at rates sub-
stantially lower than ATRT.

This is certainly good news for users of

bulletin boards are very smooth and easy
to use. If you spend some time on these
special-interest bulletin boards. the Com-
puServe hourly rate will probably be less
than the equivalent cost in Iong-distance
phone calls.

Other features include high-qua/ity
multi-player games (reai-tfme Startrek is
my favorite), food and recipe information
from the Better Homes and Gardens
magazine and news from 12 regional
newspapers. The MfcroQuote service
gives very complete stock prices and
history. but it costs extra to use.

If you need a lot of disk space or work-
ing memory, or ifyou want to use several
different computer languages. Compu-
Serve is a bargain. If you have a lot of cor-
respondents across the country, the elec-
tronic mail system is reliable. If you have
the money to play challenging interac-
tive games with other users. the system
can be a lot of fun. Otherwise. Cornpu-
Serve can give you the experience of en-
tering into the future world of inforrna-
tion util i t ies with litte initial cost.

CompuServe has joined with Radio
Shack in m arketing their service. In
many Radio Shack stores you can buy a
package containing a CompuServe ac-
cess code. a program to allow a TRS-80 to
work into the system through a modem
and one hour of service time for less than
$30.

CompuSerue's compufers are located in tuio modern compufer centers in central
Ohio, such as the one shouin aboue at 5000 Arlingfon Centre BlUd., Columbus, OH.



message and information systems a long-
distance call away. The service is easy to
use and reliable. MCI has about 60,000
business customers who can attest to its
value. The cost savings over regular tele-
phone services range up to 50 percent.
especially in the evening.

Before we all applaud, I have to say a
word about the re lationship between
these long-distance carriers and the tra-
ditional telephone companies. MCI and
Sprint are skimming the cream. Remem-
ber who has to run the local circuits to the
little old lady in tennis shoes 40 miles
from the telephone exchange, Remem-
ber who has to maintain and update all of
the switching systems and who made the
initial investment in what has been the
world's best telephone system. Remem-
ber these things when you pay your local
bill, but then consider using the cheaper
long-distance services because, after all,
it is your money.

If you have long-distance charges of
over $25 a month, you should consider
an alternative long-distance carrier like
MCI. The service is available 24 hours a
day, Your savings from 8 AM to 5 i M dur-
ing the week average 30 percent. Be-
tween 7 pM and 11 PM the savings range
from 40 percent to 60 percent. There is a
810 monthly service subscription fee.

MCI also offers a Super Saver service
with a subscription price of $5 a month.
This service is only available from 5 pM te
8 A51 local time and weekends and holi-
days. MCI's services are not available
everywhere. Check your phone book or
write: MCI Telecommunications Corp.,
1500 17th St., N.W,. Washington. DC

Data Are Dead:
Lon Live Data

their keyboards, oblivious to the fact that
a controversy even exists. Data is en-
tered, data is retrieved. data is analyzed,
and no one gives it a second thought. If
data are processed anymore. the com-
puterist is probably a grammarian, too.

Unwittingly and without regard to ety-
mological propriety, computerists have
swarmed the purists' bastions and anni-
hilated once and for all the word "data"
as a plural. I wonder what the late Mssrs.
Fowler. Bernstein and Follett would have
to say. I would l ike to think that even
though they might not approve of the
face-lift. they would be pleased to see
data's long and promising future as a liv-
ing word.

By EriC Maloney

20036.

System Lists
My list of electronic message systems

has over 225 phone numbers on it, but
many of them are not valid. I have had
some agonizing experiences trying to
keep current l ists published, despite
close cooperation from Mfcrocomput-
ing's editors. For these reasons, I am not
going to publish general lists of systems
any longer, If you have a data communi-
cations capability. I suggest you check
one ef three systems for the most accu-
rate listings. On the east coast, check the
AMRAD CBBS (703/734-1387); in the
central area, check Bill Abney's Forum
80 at 816/861-7040; on the west coast,
Bill Blue's ABBS (714/449-5689) always
has a good list. If you don't have data
communications capabil ity yet , bu t
would like te know if there are any sys-
tems near you. drop me a self-addressed
stamped envelope and include your area,
code. I will tell you if there are any sys-
tems in your vicinity.

If you have any data communications
comments or questions, send them to me
and include a stamped envelope if you
want a reply. Send electronic mail to
TCB967 on The Source; 70003,455 on
CompuServe or the AMRAD CBBS.

"Data" is one of the most misunder-
stood words in the English language.

Once upon a time, it was simply the
plural of the word "datum." The Oxford
English Dictionary defines "datum" as
"a thing given or granted: something
known or assumed as fact, and made the
basis of reasoning or calculation; an as-
sumption or premise from which infer-
ences are drawn.'"

But "data" refused to sit still. By the
middle of this century, it had come to
mean "facts," "information" or "statis-
tics." And to the horror of purists in En-
gland and America. everybody started
using it as a singular noun, as in "Check
your data to make sure it is correct."
Swords were drawn, and the battle has
raged ever since.

H. W. Fowler's A Dictionary of Modern
English Usage, published originally in
1926, stated flatly that "data" "is plural
only." Margaret Nicholson's Dictienary
of American-English Usage, published
in 1958. agreed. So did the lVeui Yerk
Times' Theodore Bernstein, the preemi-
nent word hound of American journal-
ism: he declared that "The use of'data'
as if it were a singular noun is a common
solecism.... Data is plural."

Even as late as 1966. Wilson Follett's
Modern American Usage stated that
"those who treat da ta as a s i ngular
doubtless think of it as a generic noun,
comparable to knoieledgeor information
.... The mistake is easy fer anyone who
has no feeling for Latin. But there isasyet
no obligation to change the number of
data under the influence of error mixed
with innovation."

Not everyone has been as unequivocal.
William Strunk and E. B. White, in their
book The Elements of Style, write that
"data" is best with a plural verb, butcon-
cede that the word "is slowly gaining ac-
ceptance as a singular." Rudolf Flesch's
book The ABC of Style gives its seal ofap-
proval to dataas asingular, too, as do the
Harbrace Ceflege Handbook and the
United Press International Stylebeok.

Meanwhile, back at the data bank, the
computerists continue to bang away at

"S,

A note on the words "disk" and "disc."
Most of our authors use the former spell-
ing, but occasionally we get a manuscript
from someone who uses the latter. Our
style is to use "disk." This is not because
one is innately better or worse than the
other — they essentially mean the same
thing. But "disk" is the preferred spell-
ing, and we use it exclusively in order to
be consistent. Besides, " disc" i s t o o
much like "discus," which is tossed vig-
orously into the air, a procedure we do
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MtCKO-SCOPE
ome Bankin

Experiments

By Eric Maloney

Industry
Awaits
Results

customers.

its 160 test families.

Ban1dng at Home — Pt. 2
Last month's Micro-Scope discussed

the Electronic Information home bank-
ing service being offered by the United
American Bank, Radio Shack and Com-
puServe in Knoxville. TN. This month,
we'll review some other experiments go-
ing on around the country.

Electronic home banking is still in its
gestation period. Yet, several experimen-
tal projects around the country are bring-
ing such service closer to the home of the
average Arnerican.
oin Columbus, OH. Banc One recently
completed a three-month home banking
experiment called Channel 2000. Some
200 customers were able to use their tele-
vision sets to take advantage of four basic
banking services via their phone lines.
o Mission Cable of San Diego. owned by
Cox Communications of Atlanta. is field-
testing a two-way cable service called In-
teractive Data Exchange (Indax) that in-
cludes several home banking services.
Indax will also be available in Omaha.
NE. starting June 1.
o The Chemical Bank of New York will
use microcomputers (it won't say which
make) as part of a home banking experi-
ment tostart in thesecond quarterof this
year. The project will involve some 400

oViewtron, an experimental interactive
videotext system conducted by Knight-
Ridder and ATST in Coral Gables, FL, of-
fered several home banking services to

So what have these experiments re-
vealed to date'? Not much more than that
home banking is a technological reality,
but an unknown commodity for an unde-
ilned marketplace.

"We're st il l ge t t ing our h ouse i n
order." says John Fisher. senior vice
president of Banc One. "It's awful early
yet to determine who the players are.
where the capital is going to come from,
what the regulatory problems are going
to be, and what marketing skills are nec-
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access,

essary. We'll be spending the next couple
of years refining, t ry ing to construct
what the real world will look like."

William Cornfield of th e Chemical
Bank of New York agrees, and says that
projections and marketing studies have
little to do with what the future really will
be.

"While the studies are possibly Indica-
tive. it's hard to ask someone for an opin-
ion on something people don't have and.
in my opinion. don't understand." he
says. "Also, the information is skewed to-
ward certain types of people that aren't
necessarily representative of the custom-
er base."

Most of the projects are offering tradi-
tiona! banking services at the outset. re-
lated mostly to basic funds transfer and
account reporting, Other services. such
as budget control and tax preparation,
are still down the road.
To access a home banking service. the

customer is given some kind of personal
ID number that he must type in on his
keyboard. In the case of Indax, the code
number will only work on his own termi-
nal. Customers of the Express Informa-
tion service in Knoxville, TN, are also giv-
en a special security ROM pack for their
TRS-80 Color Computer, All of the sys-
tems provide two or three levels of securi-
ty in the hardware and software to pro-
tect the customer against unauthorized

Once the customer has gained entry in-
to the bank's computer, he views a menu
of possible services, and selects one, He
may. for instance, decide to pay some
b ills. He'll tel l th e b ank ho w m u ch
money he wants taken from his account,
to which businesses he wants it trans-
ferred and on what date. The computer
then asks the customer to verify each
transaction. In the case of Indax. the cus-
tomer must type "99" to complete the
transfer. He can then call up a record of
his transactions and the standing of his

Nearly everyone agrees that to suc-

them a better idea.

ceed, home banldng must be sold to the
consumer as part of a larger package. A
terminal, intelligent or not, is an invest-
ment that most families won't be able to
justify merely by the convenience of
banking at home instead of at the bank.

Thus. in most of the experiments, the
customers have a varlety of other ser-
vices available to them. Indax, for exam-
ple. will provide its subscribers with the
opportunity to shop by computer, and
the chance to access the electronic infor-
mation service The Source. Channel
2000 customers were able to use a card
catalogue of the public library and a vid-
eo encyclopedia, And the Chemical Bank
is investigating possible hook-ups with
The Source and CompuServe.
And what about the advantages and

disadvantages of v iewdata — over tele-
phone lines — vs teletext — via television
signals'?

"The press shouldn't allow that to be
controversial," says Fisher. "You should
care less what the communications me-
dium is. You should encourage them."

He acknowledged, however, that i t 's
"hard to get cable TV"s attention. The ca-
ble mentality is still entertainment. The
people running cable are TV people.
They think pictures, we think data."

So how soon will it be before the aver-
age microcomputerist on the street can
add home banking to his list of applica-
tions'? No one is making predictions. The
banking industry is s t i l l i n the early
stages of marketlng research and analy-
sis, and won't move ahead until it's con-
vinced that people want home banking
and other videotext services. The experi-
ments of 1980 and 1981 should give

Heats the Hot Tub, Too
We couldn't make it to the gala open-

ing, but the news release was impressive,
"One of the most computerized hornes

ever bui lt , the Sun/Tronic House i s
account.
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.both.-engineers-and.hobbyists, The CM-600 is a neoprene board 4-'," (114mm)'x 6'.-'. @
(:152mm)Swith. 2280 h o l es' on..".100" (2 .54mm) c enters. Standard components
.:including DIP's are mounted by simply insert ing leads into the holes in the long.'1'ife
neoprene';material:..-Interconnections are easily made using 20 or 22 AWG (0,8 or
0,65mm) w ire ju m p e rs , pos i t ive contact is assured by the elast ic i ty of the ho le, which

„'". compresses ttie leads together . Tor em ove comp o n ents or leads, simp ty p u i i cu t , ':.T'his
' factt t ta tes easy c i r c u i t c i i a n ges m a k i n g it i de a l f o r b r e a dboerd in g e x p er i m e n t a l :

i g:-: circuits. Cttt-600 also 5eatures nurobersd rows snd columns for easyreference:,

. ': assorted lengths f'rom -'," (13mm) to 4"(100mm). Both ends are stripped and bent 90
. . for easy insertion.. In stock directly from

Accessory Kit RW-50 contains 50 pcs of AWG 20(0,8mm) insulated jumperswiressof

=-.::.„ OK MacMne & Tool Coryo~at ion
5455 Conner St., Bronx, M.Y. 10475 U.S sA.. .

Tel'-.'(212) 994-6600 Telex 126091-
*Minimum b i l l i ngs 825.00, add shipping charge $2,00
New Y'ork State residents add applicable tax -',~t , ' - '~e 4s~p„'~
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and

and domestic hot water needs.

equipped with a h i ghly sophisticated
computer system that controls all as-
pects of ihe home's energy and other me-
chanical systems. and also acts as ser-
vant, nursemaid. secretary. guard. in-
home entertainer and a ccountant . "

Thc house. buili in Stamford, CT, in-
cludes an Apple II computer system. Sit-
uated in the library — "the home's opera-
tional conirol ccnter" — the Apple:
o rctrievcs, on a T V screen. dataon the

home's energy perforrnance.
o controls the home's mechanical sys-

iems. including the solar collector and
phatovoltaic arrays on the back lawn.

ooperaies the home's security sys-
iems, including emergency lighting and
power, the burglar alarm. the fire sprink-
ler system and smoke detectors and
summons the police or fire department.

The second Apple. in the family room,
is devot.ed to fun and recreation. and in-
cludcs a 45-inch television set.

A remote terminal with television set is
locatcd in the kitchen for inl'ormation re-
trieval; "A typing in of simple instruc-
tians commands the computer to retrieve
recipes and menus. guest lists of previ-
ous dinner parties, and what wines are
stacked in the wine cellar, for example."

A second terminal is located in the
masier bedroom, permitting its occu-
pants to control the home's security
lighting, temperature control and insu-
Iating shade system. "as well as get the
laicst stock market readings and deter-
mine how much income tax they wi l l
have to pay based on current expendi-

The home's solar collector array sup-
plies about 45 percent of the house's
heating and hot water needs. But per-
haps most importantly, it will also heat
the hot tub.

Also involved in this display of garish
decadence are CSD Batteries Division of
Eltra Co. (Iead-acid storage batteries),
Edison Electric Institute (energy systems

2 Microcomputing, February 1981
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Night view of the rear of Sun/Tronic House emphasizes the greenhouselsolarium
(cer<ter). and reueals, inside to the right. one of the home's passfue copper solar
wal(s. On either side of the greenhouse are solar collectors that. with the various
passfue solar systems, supply more than 60 percent of the home's space heating

tures."
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Teaching Electronic
Journalism

The success of electronic news and in-
formation distribution through videotext
services depends largely on whether
young people interested in journalism
are given the chance to develop skills fn
data communications. Is higher educa-
tion adapting to the changing climate?

At least two major un iversities are.
Both Brigham Young University in Pro-
vo, UT. and Indiana University in Bloom-
ington, IN, are offering courses in elec-
tronic news. and hope to initiate on-cam-
pus videotext services.

At BYU. mainframes at the library and
the campus daily have been hard-wired
to an Onyx. which will act as a switching
computer. Students, faculty and staff will
be able to access the data bases over the
campus telephone system, with termi-
nals and modems.

William C. Porter, who teaches a
course called "Electronic Publishing" in
the school's Department of Cammunica-
tions, says that the paper, The Daily Uni-
uerse, hopes to be publish(ngan electron-
ic edition called Unitext by the end of this
spring.

"We see so much happening, and we
feel a need to keep abreast of what's ga-
ing on," he says.

The department has already conduct-
ed several limited experiments to test
student response to such a service. For
instance, the newspaper sometimes an-
nounces in a story that more information

and programs), W. W. Gaertner Re-
search (computer software, security sys-
tems), General Electric (major appli-
ances, housewares. i.elevision and audio,
lighting. heat pumps) and Solarex (pho-
tavoltaic solar cells). The whole thing is
orchestrated by the Copper Development
Association. which can be reached at 405
Lexington Ave., New York, NY 10174.

cations.

is available through several public termi-
nals set up for the purpose. During a re-
cent basketball tournament. the termi-
nals were used to update the scores.

Porter says that BYU has 28 public ter-
minals in the library and about 350 VDTs
around campus. He hopes that the ser-
vice will eventually spread out into the
Provo community, and says that the uni-
versity might also develop a teletext ser-
vice with a Provo cable television outlet.
The newspaper community has been

ambivalent about electronic news, Porter
says.

"As we've gone to various conven-
tions, we've found that the working-level
editors aren't too concerned. But man-
agement is beginning ta become interest-
ed."

The project is beginning to accumulate
an "enormous" amount of information
on videotext, Porter says, and might
eventually offer it through an electronic
bulletin board.

At Indiana University, journalism pro-
fessor John Alhauser has been tracking
electronic news since 1972, and teaches
a course called "Electronic Newspaper."
Last November, the school sponsored a
conference entitled "E lectronic Home
News Delivery — Journalistic and Public
Policy Implications."

Alhauser agrees with Porter that until
recently, the print media have not paid
much attention to videotext.

"At first, I got nothing but scorn." he
says. "There were people who didn't
even see the need for electric typewriters,
and felt that editors didn't need to learn
anything more than spelling and edit-
ing."

But he says that as the economic impli-
cations for newspapers become more
clear. journalists are beginning to take
note. Alhauser has spoken on electronic
news to a number of organizations, in-
c luding, recently. the staff of the Mi l -
waukee Journal.

A lhauser's course does not deal so
much with the electronic newsroom as it
does with the electronic home delivery of
news, Students discuss regulatory prob-
lems, revenue strategies and legal ramifi-

The school's plans for a videotext sys-
tem are not as far along as BYU's. Al-
hauser says that a campus committee is
studying the possibilities, and the cable
company in town is interested.

"But we want to do it in a very sophisti-
cated manner," he says. "And t h a t
means trying to drum up some money."

TI and The Source
Owners of the Texas Instruments Tl-

99/4 microcomputer can now subscribe
to Texnet, a home information and com-
munications service being offered by TI
and the Source Telecomputing Corp.

Customers will have available all ser-
vices currently available on The Source,



as well as new data bases designed specif-
ically for the TI-99/4. It will also include a
text-to-speech capability that lets users
hear any messages typed on the comput-
er keyboard or transmitted over the Tex-
net system.

The Source provides such features as
the United Press International Newswire.
world airline schedules and travel ser-
vices. restaurant and wine guides. con-
sumer buying services, The New York
Times news and consumer data bases,
foreign language dri l ls, an e lectronic
mail service and a job listing service.
The TI news release says the company

is actively seeking new software, new
data bases and new peripherals for the
TI-99/4. and expects to develop a variety
of new services f'or Texnet, from within
the company and from third-party devel-
opers.

TI spokesman Dan Garza says that de-
tails on the arrangement and the neces-
sary software would be released some-
time in the first quarter of 1981, but says
that Texnet's emphasis will be on the
"unique color, sound, graphics and
speech capabilities" of the TI-99/4.

Time
Frame

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

Projected Revenrres
($ mi11ions)

<I
5

10
30

110
250
580
940

1400
1900
2500

Ten-gear projections for electronic yellow pages/classified advertistng revenues.

things to come. For instance. a news re-
lease recently crossed our desk announc-
ing that Pele. "the greatest soccer player
of all time and a living legend." will be
pushing Atari's new home video soccer
garne cartridge.

"Pele's personal approval of Atari 's
soccer game cartridge will be especially
valuable overseas. where soccer is the
number one sport in m ore than 140
countries," the release quotes Chairman
and Chief Executive Of'ficer Raymond E.

Who's next? Benjamin S pock fo r
TRS-80s in the schoois? Neil Armstrong
for space games? Marilyn Chambers for

Percentage Leakage From
Paper YP/CA (%) To EYP

Electronic Yellow Pages
Electronic yellow pages are just around

the corner and should help stirnulate the
home terminal market. says a report re-
cently issued by the International Re-
source Developrnent. Inc.
The report says that revenues derived

from such services should reach $200
million by 1985 and $2.5 billion by 1990,

The IRD report cites several recent de-
velopments in the electronics industry
that should promote the developrnent of

o GTE is offering an Infovision service
to the Washington Post andi other news-
papers that will let them become a local
EYP operator, Local information banks
will be supplemented by access to cen-
trally-provided databases and services.

o The Arizona Republtc and the Phoe-
nix Gazette have formed a joint com-
pany, RG Cable, and will sell classifled
advertising and editorial content on three
leased channels to cable companies.

o AT8r T has designated electronic yel-
low page service as one of the priorities of
its new nonregulated subsidiary.

In France, the government-controlled
Post, Telephone 8r Telegraph organiza-
tion is planning to phase out paper tele-
phone directories over the next 15 years.
Customers will get a $100 terminal with
a keyboard to access directory informa-

The terminals, manufactured by the
French company Telic, will also be used
for GTE's Infovision service in the U.S.
The report says that such EYP services

will supplement such videotext services
as Source Telecomputing and Compu-
Sefve.

Not everyone is overwhelmed by ex-

citement at the prospect of electronic
classifieds. The n ewspaper industry
would like to restrict AT&T's role in EYP.
and foresees a significant loss in advertis-
ing revenues.

For rnore information on the report, en-
titled "Electronic Yellow Pages," contact
the IRD, 30 High St., Norwalk. CT06851
(203-866-6914: Telex 643 452).

tion.

EYP:

Cavett.

"Hi. My name is. . . "
"I never thought a desk-top computer

could impress me so much, but that's ex-
actly what happened when I experienced
the Apple II personal computer,"

So begins the full-page Apple ad that
has been appearing in m a jor dai l ies
around the country. The author: Dick

Paying a well-known personality to trot
out your product is a time-honored mar-
keting strategy. But Cavett's enthusias-
tic endorsement of the Apple Ii is the first
of its kind in the micro industry.

It undoubtedly p resages important

Kassar.

Interlude?

Micros and the Handicapyed
A contest designed tb stimulate ideas

and inventions to aid the handicapped
through cornputer technology is being
sponsored by Johns Hopkins University.

Johns Hopkins. along with the Nation-
al Science Foundation and Radio Shack.

.I

.3
1.0
2.0
4.0
6.0
8.0

10.0
12.0

I Zinc, Therefore...A TRS-80computer is being used bg the Si. Clair Die Casting
Co. in Si. Clair, MO, to design the zinc die castings that go intosoiid-siaie computers
for servicesiation gasoline pumps. The program. caiied Thin Wail. is being offered io
die casters around the counirg bg ihe Zinc Institute.
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First CRTs, Nom Teleprinters
Last month, "Micro-Scope" mentioned

a Monosson View report that only 20 of
150 cathode ray t ube manufacturers
would survive the 80s. This month's
shake-out prediction comes from Ven-
ture Development Corporation. which
says that as many as 14of32 U. S.-based
telepr'inter manufacturers could be in
trouble.

The report mentions that three com-
panies controlled over 60 percent of 1980
shipments. These and 15 other manufac-
turers have good growth potential, but
the rest "w i l l continue to lose market
share."

VDC predicted late last year that tele-
printer sales would decline in 1980, even

is offering a $10.000 grand prize and 100
other awards. including 15 personal
computer systems.

Submission categories include com-
puter-based aids for the blind, deaf, and
mentally re tarded; ind iv iduals w i th
learning disabilities, neurological or neu-
romuscular conditions; and the orthope-
dically handicapped. Entries can be a de-
vice. system or computer program,

The contest runs through June. 1981.
For more information, write Personal

Computing for the Handicapped, Johns
Hopkins University. PO Box 670, Laurel.
MD 20810.

though DEC and Teletype can't keep up
with their orders. They quote one manu-
facturer as saying. "Competition from
the big guys is getting fierce, They're
lowering their prices, and we can't afford
to do that. It looks like we will be getting
out of this business pretty soon."

Non-impact teleprinters are the fastest-
growing sector of the market, while the
daisywheel segment of the impact tele-
printer market is also doing well.

Further information on the report, ti-
tled "The Teleprinter Terminal Industry:
A Strategic Analysis" is available from
Wendy Abramowitz, Market Research
Analyst, VDC. 1 Washington SI . Welles-
ly. MA 02181 (617-237-5080).

A VieiRr from Beyond

knows nothing about microcomputers
recently read a copy of Microcomputtng,
and passed along the following observa-

"The issue of Mi crocomputing you
sent me was just the right thing to thumb
through while vaguely conscious be-
tween naps on the living room carpet. Af-
ter my perusal — which was much more
than that., really, since I read almost all of
every article — I can see why one needs to
be a good editor in the face ofall this care-
fully thought out incomprehensibility.

"It was a delight to read those articles

A friend of ours in San Francisco who

about I don't know what and feel the
voices of their individual authors coming
through to me. Some hum. some in-
struct, some climb over your shoulder.
some lead the way with a torch, some sit
back and laugh at everybody wandering
around so eagerly. Man vs Hardware.
The battlefront of the age.

"The overall picture I received of this
particular point in the contest was that
the hardware is trying to overwhelm the
software, the program, the soft human
noodle, with sheer unexplored capabili-
ty. irrascibility, and sudden charming
spurts of uhexpected strength. Sparks
are fiying, little things are being experi-
mentally soldered to big things, plugs are
being turned upside down and plugged
back in. more or lessjust to see what hap-
pens. MAC is put into contact with PET
so they can gossip about the recent ru-
mors concerning LUG's new hat and see
what they can come up with for them-
selves. in the hasty half-hour before they
go out on the town.

"Opera, that's what it was like to watch
this show unfold. all the words incompre-
hensible but the gestures and voices and
music behind them pretty much giving
me the drift. and myself enjoying filling
in the wide blanks with hilarity or trage-
dy as fit the mood of the moment, and no
worries about accuracy to trouble me up
here high in the peanut gal lery. My
thanks for the free ticket to the show."
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COMPUTERS
Allos:

8000-2 64K 2. 8" Disks .
8000-564K2,8" Disks

Atan:
4008K. . . . . . . . . . . . . .
80016K .. . . . . . . . . , . ,
8 10 Disk Dnve.... . . , , ,
825 Printer (Cent. 737I, .
Atari Software — LOTS! ..

Dynabyte:
DB8/1 48K... . . . . . . . .
DB 8/1 64K... . . . . . . . .

Hewlett-Packard HP85....
North Star:

HRZ-'1 32K DD ASM....
HRZ-232K DDASM,...
HRZ-246K DDASM... .
Accts. Rec./Payable ea...
G eneral Ledger.... . . . .
Northword ... . . . . . . , .
M ailManager... . , . . . .

APPLE PROOUCTS
Apple Cornputers.... . .
Diskll . . . . . . . . . . . . . .
Centronics Parallel lnterfa
LOBO 5ya w/Controller 3 3
Pascal Language Card ..
Vindek 80 Column Card,
Apple Software — LOTS!
Cslif. Computer Systems
Mountain Computers ...
MONITORS
L eedex 12' B/tN... . . . . . .
S anyog'B/W .. . , . . . . . .
Sanyo12' B/W.... . . . . , .
Sanyo13" Color.... . . , . ,

.. . . . . . . CALL
CALL

ce... . . . 9 5.50
.. . . . . . 455.00

.. . . . . . . 399.95

.. . . . . . . 279.95
CALL
CALL

. . . . . . . . C ALL

3939.00
5239.00

. 479.00
.. 779.00
., 559.00
.. 780.00

LOW!

. 2295.00

. 2695.00
. 2750.00

. 1995.00
• 2295.00

.. 449.00

., 775.00

.. 235.00

TERIIEINALS
Hazeltine:

1410 ... . . . . . . . . . . . . . . . .. . . 74900
1420... . , , . . . , . . . . . . . , . . . , 8 3 900
1510 ... . . , , , . . . . . . . . . . . .. 103900

Tetevideo:
TVI 912B ... . . . . . . . . . . . . . . , 698.00
TVI912C .. . , . . . . . . . . . .. . . . 725.00
TVI920B ... . . . . . . . . . . . . , , . 75000

PRINTERS
Anadeic

DP8000 ... . . . . . . . . . . . . . . .. 775.00
DP9000 ... . . . . . . . . . . ., . . . 1259.00
DP9500 ... . . , . . . . . . . ,. . . . 1349.00

Base2 ... . . . . . . . . . . . . . . . . . . 599.00
Centronics:

730-1.. . . . . . . . . . . .. . . . . . . , 599.00
737-1 . .. . ,. . . . . , . . . . . . . . . . 7 85.00
700-9. .. . . . . . . . . . . . . . . . . , 1225.00

Diablo630.. . . . . . . . . . , . . . .., 2299.00
EpsonMX80,. . . . . . . . . . . . . .. .575.00
NEC Spinwriten

5510Ser.. . . . . . . . . . . . . , ... 2540.00
5530Par .. . . . . . . . . , . .. . . . 2540,00

Paper Tiger:
445 NEyyt... . . . . , , , , . . .. . . . 739,00
4 45 w/Graphics ... . . . . . .. . . . 799.00
460NBII/I.. . . . . . , . . . . . . ... 1076.00
460 w/Graphics ... .. . . . . . . . 1139.00

Q ume 545/RO... . . . . .. . . . . . . 2499.00
Texas Instruments

8 10sasic ... . , . . . . . . .. . , . . 1485.00
820 Basic KSP (Futl ASC I I 102) 1649.00

TERMS: Master Charge, VISA, M. Order,
Cashier Check accepted. COD add 1IPA
deposit. Calif. add 6%tax, FREE detivery on
most items. We pROMISE prompt service.

I~Bes)

mum

SORT 16K
S ORT 3 2 K
S ORT 8 5 K
SORT 170K

DSM for Mod I (Mlni
DSM for IHod II (Minimum 64K, 1-drlve) $150 On-Diek
REed II Development Package $100
Machlne Language SUPERZAP, plus Editor/Assembler andDlsaesembier patches. (Include copy of Apparat NEWDQS + 51/4dlskette.}

Mod II Qenerellzed SIIbroutlne Faclllty 'QSF' SSO
«SASIC for Level II and Disk Systems $40.95
«BUSINESS(Requires Infinite BASIC) $28.85
CQMPROC Command Processor for Disk Systems SIQ.SS
REMOOEL + PROLOAD (Speclfy16, 32, or 48K Memory) SS4.SS
GSF(Specify16,32,or4SK) S24.$5
CHECK, VISA, MIC, C.O.D.

Telephone OIThre Accepted

OIII SORT NIIIE 'OIN' FSR INOO I aifo l|IOD II TIIS-8II™
FA$7 Now you can sort an 85K diekette

• e • e

• • 125.00
• .169.00

. 394.95

P 4 I P g j

Perfect for your muiti-diskette RANDOM file maiiing Iiets, inven-
tory, etc. Ideal for speciaiized report generation. Sort, merge or
combination. AII machine language stand-alone package-
Efficlent and easy to use. No separate key files required! Physical
records are rearranged on diskettel Supports multipie sub records
per sector iricludlng optional sector spannlng. Sorts on one or
more fields — ascending or descendlng. Sort fields within records
may be character, integer, and floating-polni binary. Provides
optional output field deletion, rearrangement, and padding.
Sort timings shown below are nominal tirnes. Times will vary

based on sort and system configuratIons. Nominal times based
on Mod I48K4-drive configuration,64 byte records, and 5 sort keys.

callLRIIldenrsidss% QRRCET coMpurssg

TYPE FILE SIZE SORT TIME TYPE FILE SIZE SORT TIME
ISeel
1081
2569
1757

(~Sac ~ll es
33 SORT 340K
49 SORT 680K
173 SO RTand 85KSORT+
445 MER G E 1 2 75K Merge

32K, 2-drives) 675 On.Dlek

II • • N
• • s • g • z gg s • g14) 6374018

TR84IO IS A REGISTERED TRADEMARK OF TANDY CORPORATION
0
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A little dull around the edges?
Routine'? Predictable? Boring? Maybe
all it needs is a l i ttle Interlude. Interlude is
the most stimulating computer game ever conceived.
It combines a computer interview, an innovative
prograrnming concept„and a one-of-a-kind manual to
tum your love life into excfting„adventurous, delicious fun!

Iatet 'hade isI romantic... playful... outrageous... a fantasy. Interlude is: • A Bed of Roses (Inter-
lude ¹1) 8 Mata Hari (Interlude ¹49) • The Chase (Interlude ¹7) R Rodeo! (Interlude ¹71) • The King and I
(Interlude ¹60) 0 Some Enchanted Evening (Interlude ¹84) • Caveman Caper (Interlude ¹82) 0 From Here
to Ecstasy (Interlude No. 30) • Satin Dreams (Interlude ¹72).

More than 100 Interludes are included in the program. Most are described in detail in the accompanying manual,
but several surprise Interludes are buried in the program awaiting that very
specialtlme when yourinterview saysyou're ready. iWhenyouleam secret g eL, 'I ™

Interlude ¹99, your love life may never again be the same!) Interlude
can give you exyeriences you'll never forget. Are you ready for it? I IIe uatImate e.xye i rIff IIee.

Wl'RRLUI'K, 10428 Westpark, Houston, Texas 77042. I'm really ready. Send my Intedude today.
Apple II (16K)' TRS.I O (Level 11-16K)'0 Poster Avallable for srasstteslsate slttsymesst.
0 Cassette ($16.95) 0 Ca ssette ($16.95) 0 20ex 24" reproduction of
0 Dlskette ($19.95) 0 Dis kette ($19.95) this ad without ad copy Pl ease enclose your check payable to INTERLUDE

I 0 Diskette — Pascal or DOS 3.3 ($19.95) ($4.95 — includes or complete the charge information;
Add $1.50 for shipping and handling. shipping charges)
0 MASTERCARD 0 VISA All c harge customers must slgn here.
Account No. Expiration date MasterCard Bank Code
CHARGE CUSTOMERS:Ortterby phone toll free! 1800$ $ 1 5 1 6 8 Eat. $06 tTexes: t 300392 23sg Ext 30al
Name Age

I Oty State Zip
I ehppie ii is a regjstered trademark of Appfe Qompaters, Inc. «RTRS-80 is a reifistered trademark of Radio Shack, a Tandy Co.

Address



The ancient and the modern coexist in Egypt.

Micros in the
I.znd of the Pharaohs

By Dr. Lloyd A. Case

problems developing its computer ca-
pabilities, its leaders are well aware
of the potentials.

As part of its program to develop its
technological resources, the Egyptian
government has been contacting
Arnerican companies that supply
computer-related services, My corn-
pany — System and Computer Tech-

nology Corp.— was one of them. The
Egyptians asked us, as specialists in
computer facilities management in
higher education, to visit their uni-
versities, observe their computer fa-
cilities and computer science curricu-
la, and evaluate their programs.

During our 17 days in Egypt, from
the Delta to the Nubian regions, we
gave a seminar on computering to a
large group of university administra-
tors from th roughout the country,
spoke with the minister of education
and scientific research, visited the
Aswan Dam and discussed comput-
ers with a number of educators. All in
a ll, we w ere i mpressed with t h e
number of educational and techno-
logical contrasts between Egypt and
the U.S., and the explosive potential
of computer technology there.

t is hard to imagine that the micro-
computer c o u l d r e v o l u t i on i ze

Egypt. How ca n r e v o lut ion h a ve
meaning in a land synonymous with
the tirneless Sphynx, the pyramids
and the origins of science itself?

Yet micros and other computers
will play an important role in Egypt's
future. And though Egypt faces many

We Arrive
Upon our arrival, we were met at

the Cairo ai rport by D r . M o stafa
Helrny, the minister of education and
scientific research. He was accom-
panied by others from the ministry,
who graciously welcomed us w i th
smiles and handshakes. We were
particularly appreciative of their wel-
come, because throughout the a i r-
port, Egyptian soldiers with f i xed' kf70 ~

Computer language of its day? Egypt abounds with the art of the pharaohs, This figure at Karnak repre-
sents Hapshepsut, a female pharaoh. Her name and face were scratched out in this art at the order ofher
successor, who believedit would kill hersoul and end herimmortality. The vengeful successor missed jind-
ing all her art, and she lives in memory today,
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bayonets were on guard.
Early the next morning, we were

escorted from our hotel to the office
of the minister. Although the build-
ing was being painted, its size and
stature left no mistake that it was a
national government off ice. Every-
one we met there was cordial and
pleasant; everyone seemed to speak
fluent English.

In our t ime w i th Helmy, he de-
scribed the country, its educational
system and the effects of the war
with Israel. He described a need for
techmcians in Egypt and the lack of
any educational system to r e a l ly
meet that need. We discussed cooper-
ative ventures between United States
and Egyptian educational i nst i tu-
tions.

Egypt's e ducational system i s
based on Br i tain's. Post-secondary
educational institutions train people
for technical careers. Dr. Helmy ex-
pressed interest in establishing tech-
nical institutes or something similar
to a c o m m un ity c o l lege system
throughout his country.

He told us that Egypt's industry
and economy suffered from a lack of
technicians. But it should not be in-
ferred they have weak universities.
We were impressed throughout our
visit by the skills and high level of the
graduate programs in the university
system.

After leaving the minister we visit-
ed some of the universities in Egypt.
A number of the presidents, vice-
presidents and deans showed an im-
pressive computer l i teracy and ap-
p~eciation for state-of-the-art technol-
ogy. They were well aware of micro-
computers, large-scale integrated cir-
cuits and advances in home comput-
ers. One dean of m edicine asked
about 16-bit microprocessor chips.

They all expressed a desire to see
Egypt benefit from the latest technol-
ogy. They often echoed the one major
concern that Dr. Helmy had stressed:
they felt that their country co~ld
never leap ahead economically and
industrially without plentiful techno-
logical capacity, particularly in com-
puting and electronics.

One can appreciate this need when
considering that the two largest uni-
versities in C a iro (enrollments of
about 90,000 and 180,000 each) oper-
ate admissions and registration, and
keep all student records without the
aid of computer. Such a task is un-
thinkable in American universities of
even one-tenth their size.

Physicist Dr. Said, director of the

The famous Sphinx represents Egypt in many ways. Egyptians say in ancient times the Sphinx was nearly
covered with sand, A young man slept between its paws and dreamed that the Sphinx ashed for his help to
be uncovered and repaired. In return, the Sphinx promised that he would become ruler of the land. This
came to pass, and as pharaoh of Egypt, the man placed a stone telling the tale at the spot he slept. The
stone remains today,

computer center at Ain Shaims Uni-
versity„ w o rk s c l osely w i t h t h e i r
computer science program. Said was
educated in the United States, at the
University of California at Berkeley,
We were impressed by his knowl-
edge of some of the most recent de-
velopments from Si l icon Valley in
California.
Later we walked around his com-

puter center. We could have been in
any university in the United States.
We saw s t u d e nt s a t ter m i n a l s
scratching their h e ads, pondering
programming bugs in FORTRAN list-
ings. Other students bustled about
mounting tapes and r ipping paper
from the line printer.

These, however, were pr iv i leged
graduate students in the computer
science program. They were some of
the few with access to the computer
hardware. Said indicated that under-
graduates in computer science spent
the majority of their t ime with theo-
retical matters.

Most of the interest in the comput-
er that we saw at Ain Shaims was in
statistical or scientific areas. The fac-
ulty of engineering had recently re-
quested terminal access to the com-
puter, The business faculty had indi-
cated some interest but had not yet
been given service. Other areas of the
university, such as medicine, the arts
and agriculture, apparently were not

yet interested.
T he Computer C e n te r a t A in

Shaims is equipped with a Data Gen-
eral Eclipse and an IBM 1130. They
were donated by Nobel-prize-win-
ning physicist Dr. Lewis Alverez of
the University of California at Berk-
eley. The equipment came to Cairo as
part of A lverez's search for hidden
charnbers in the Great Pyramid at
Giza, A lverez p laced scinti l lation
counters to measure the scattering of
cosmic rays from the Great Pyramid.
The pattern and intensities of the
scattered radiation was digitized and
sent back to California to be analyzed
by scattering formulas. From this the
internal structure of th e p y ramid
could be deduced. The process is sim-
ilar to X-raying the pyramid, except
that it uses mathematics rather than a
fluorescent screen.

( Incidentally, Alverez's study d id
not locate any chambers which were
not already known.)

In cooperation with A i n Shaims
University we gave a seminar on
computing to a group of un iversity
administrators. The general topic of
the seminar was the state-of-the-art
in academic computing. The seminar
was entirely in English. This was no
apparent problem to the E gypt ian
university people, who al l spoke
English. Typical questions were:
"What evidence is there that the ex-
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DISK SYSTEMS dents?"

Today's Egyptis a mixture ofancient and modern: pyramids beside microwave towers. Cairo has begun to
improveits telecommunications networh using modern state-of the-art technology but falls behindin the
service and reliability in other parts of the world.

penses of computer-assisted instruc-
tion are matched by significant learn-
i ng taking p lace?" and " A r e y ou
aware of efforts anywhere to trans-
late programs or c ourseware into
forms useful to Arabic-speaking stu-

While the vast majority of students
appear to be veterans in their mid-
twenties, they are like students any-
where. I met a f r iendly young stu-
dent named Mostafa selling garments
on the banks of the Nile at Luxor. He
explained (in f luent English) that he
was an engineering student, studying
air conditioning and heating. He said
that he moonlighted to support his
new family. He and his wife had just
had a little boy three months before.
He complained about inflation and
the work at the university,

cooperation between the university
programs and such government proj-
ects. The faculty and students did not
participate in any cooperative educa-
tion.'This separation of theory and
practice is probably part of their Brit-
ish educational tradition.

Although we saw no examples of it,
we were told that some Egyptian
banks are using computers. We had
ample evidence that none of the air-
l ines do. We arr ived on Swiss Air
from Geneva. We had clockwork ser-
vice until we reached Cairo, where
three of us lost luggage, one for a peri-
od of six days. Although the people
were courteous and helpful, their ef-
forts weren't aided by a computer-
ized system for f l ights, reservations
or baggage. Swiss Air coordinates its
service in Egypt with Air Egypt.
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INTERTEC
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Gomputei's
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Other Uses
Continuing our travels, we found

other computers being used in Egypt.
The University of Cairo's computer
equipment serves statisticians in so-
cial and urban planning analysis. To-
ward the end of our trip, we traveled
to Ismailia, the headquarters for the
Suez Canal Authority. We toured the
research and engineering facilities,
which use IBM gear to analyze traffic
flow and the hydrodynamics of the
canal. The Authority also models the
economic behavior related to the
canal-broadening project now under-

Suez Canal University is located in
Ismailia, but we saw no evidence of

Problems
As a developing country„Egypt is

faced with many problems, not the
least of which is an inadequate tech-
nical education program.

Cairo's universities are huge„and
the tuition is free. But the data pro-
cessing and computer science pro-
grams do not have sufficient modern
equipment to provide hands-on expe-
rience for undergraduates. The elec-
tronic laboratories lack digital logic
trainers, integrated circuits, d igital
test equipment and other desirable
equipment.

Some students do transfer to Amer-
ican, British or other foreign universi-
ties with the hope of receiving superi-t315) 472-2582
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or educations. But Egypt does not
"ave what Americans would consid-
er a middle or upper class, and most
students can't afford overseas school-
ing,

Also, Egypt has an unreliable pow-
er supply. The Aswan Dam supplies
60 percent of the country"s electric-
ity, and has taken giant steps toward
providing power throughout the
country. The beautiful 800-year-old
Mohamed Ali Mosque, for example,
is illuminated by a giant chandelier in
which oil lamps have been replaced
by electric bulbs. But many large
buildi~gs and hotels feel the need for
their own power-generating equip-
ment. Blackouts are common, and
service interruptions are frequent, In
a large computer installation such un-
reliable power supply would be a ter-
rible source of frustration. Any loss of
e lectrical power more than a f e w
thousandths of a second requires that
a computer's memory be reloaded
and the machine rebooted, an opera-
tion that can take from half an hour to
several hours. If this happened fre-
quently, it would be difficult to gen-
erate any productive work on even
the best computer system.

The telephone service poses an-
other problem. It is nearly impossible
to telephone across Cairo. The
United States has provided funds to
improve the network, but the system
still has problems placing calls, find-
ing available connections and main-
taining signal levels.

A computer service would have a
hard time supporting the telecommu-
nications network. A large installa-
t ion wil l probably have to be in the
form of batch rather than terminals.
This would be a disappointing and
dated approach to computer service.
The alternative would be for a com-
puter network to maintain i ts own
separate lines or microwave l inks,
but this would cause new problems.

Difficulties are aggravated by a
shortage of technicians. The country
doesn't have enough to maintain the
equipment. If foreigners are hired,
they might displace Egyptian work-
ers. This would be a cardinal sin in
Egypt — full employrnent is one of the
government's primary goals.

This move toward self-sufficiency
applies to products, too. For example,
I asked an administrator how he used
a new plotter device I noticed. He ex-
plained with a smile that it couldn't
be used. The special paper it required
was not produced anywhere in
Egypt, and regulations prevented its
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The Aswan High Dam best represents Egypt's commitment to technology and growth. It is a modern-day
Egyptian monument in a land of historic engineering accomplishment.

purchase outside the country.
T echnicians educated i n E g y p t

often don't stay. Egypt's technical,
scientific and engineering students
are in great demand in the M idd le
East. Their abi l i t ies in Arabic and
English are important in the A r ab
world, because technological transfer
and production depend on in terac-
tions with Europe and America. Sev-
eral government and educational ad-
ministrators proudly told me they ex-
port hundreds of Egyptians through-
out the Middle East, particularly to
Saudia Arabia and Kuwait. They re-
ceive salaries of f ive to ten t imes
what they might earn at home.

Finally, IBM is the only significant
vendor of mainframes in Egypt. But
while they sel l and service their
equipment, they do not manufacture
there. Egypt has apparently done
nothing special to encourage such
manufacture, such as offer tax breaks
or incentive purchases. In fact, Egyp-
t ian regulations on e m p l oyment
make it unattractive for non-Egyp-
tian businesses to import foreign per-
sonnel. Also, import tariffs have been
imposed to prevent loss of capital
from foreign competition with Egyp-
tian products.

A Visit with Osman Osman
At his home between Cairo and

M emphis, w e v is i ted w i t h D r .
Osman Ahmed Osman. His com-

30 Microcomputlng, February 1981.

I I

pany, A rab C o n t ractors, grossed
about $300 mil l ion dollars in 1978,
Their construction activities include
ports, br idges, i n dustr ia l p l ants,
transmission lines, housing develop-
ments, railroads, dams, tunnels, res-
ervoirs, hospi tals, a i rpor ts, sh ip
building and land reclamation. They
were also the prime contractor for the
Aswan Dam an d t h e Suez Canal
broadening project.

Osman is proud of his country and
is quite pro-Western. He told us that
while he worked with the Russians in
completing the Aswan Dam, he felt
that they had set Egyptian engineer-
ing and technology back a decade or
more. He said the equipment that
they brought to Egypt was highly un-
reliable, and caused a great deal of
delay and frequent problems. He said
he angered them by refusing to use it.

O sman was p leased w i t h w h a t
President Sadat had done to increase
cooperation with the West. He fel t
Egypt had benefited a great deal from
the improvements in equipment and
engineering when the Soviets left.

Osman is anxious to improve Egyp-
tian education. His company donated
the land and buildings for the Suez
Canal University in Ismailia. Its goal
is to upgrade the use and benefits of
the Suez Canal, its associated ports
and the Sinai region. The university
has mechanical engineering and
building trade programs aimed at de-

ers.

velopment of the Sinai Peninsula.
One of the current projects of the

Arab Contractors is the Ahmed Ham-
di tunnel under the Suez Canal to the
Sinai Peninsula. Osman explained
that access to the Sinai via the tunnel
would aid in the economic develop-
rnent of this vast area.

Egypt's Future
Microcomputers are pa r t icularly

suited to skirt ing some of Egypt 's
problems.

Unlike mainframes and minicom-
puters, micros do not need a reliable
t elecomrnunications network. T h e
tight Egyptian economy Ihalf its peo-
ple earn under $500 a year) makes
the price attractive, particularly as
the number of compilers and the va-
riety of software increase. The unreli-
able power supply system can be
solved by an inexpensive battery.

F inally, the f lexibil ity o f m i c ros
makes it easier to locate the comput-
ing power where it may be needed.
Micros can be used in such areas as
agriculture, engineering„ g o vern-
ment, business, transportation, com-
munications, medical science and ed-
ucation.

We saw no evidence that micros
had yet arrived in Egypt. But several
educators were aware of microtech-
nology and were anxious to use vari-
ous chips and systems when they be-
came available. There certainly i s
sufficient understanding and ability
to take advantage of microcomput-

Conclusion
The time for Egypt to use more

modern computer technology has

Egypt would p robably p refer
equipment and technological infor-
mation more than foreign capital in-
vestments. Both pr ivate companies
and the U.S. government are inter-
ested in providing such aid. I t is a
business opportunity and a boost to
the economic stability in that part of
the world,

At least one community college in
the U.S. is interested. Wayne County
Community College in Detroit is con-
sidering contributing both computer
technology and curr iculum designs
related to microelectronics and mi-
crocomputing. They've proposed an
exchange of faculty and students be-
tween the community college and the
Egyptian universities. It would pro-
vide the community college with an
exciting foreign campus.R

come.
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Visa and Master Charge Welcome.

CENTRONICS 730...
CENTRONICS 737-1..
CENTRONICS 799..
EPSON MX BD..
PAPER TIGER 460G..
PAPER TIGER 445G..

DISPLAY TERMINALS

• •

• • •

I •
• • • •

• . • • . •
• •

• •

• ' • • • • - •

• •

s •

• •

M ul t i Mon. thru Prl. 9:Oo. e:oo
9'30. 3:OOHusiness

C ompu ter Sy s t e m s l n c ,
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INFORMATIE'A experiments in low-budget education.

Teaching Mictos in Indonesia

By Maruto Kolopaking

world.

he story began in October 1977
when I read an article in Popular

Science magazine about computers
that cost under $600. Since I worked
with systems that cost tens to hun-
dreds of thousands of dollars (the
TIAC 827A2, the PDP 11/40 and the
IBM 370 model 145), I realized that
microcomputers would be a giant
step in computing. They would soon
produce a revolutionary change in
both my country and al l over t h e

Since most of our people always
misunderstand the concept of elec-
tronic data processing (EDP) and are
scared of c o mputers, I t h o u ght ,
"Why don't you give them the cor-
rect idea and concept of EDP, instead
of letting them be confused?" I also
thought that my country would lack
data processing people in several
years, both in large- and small-scale
systems.

So in December 1978, a friend and I
started working to establish our foun-
dation. The Lembaga Pendidikan
Komputer "INFORMATIKA" (Infor-
mation Educational Foundation), a
nonprofit organization, opened in
March 1979.

Establishing the Organization
My city is 265 meters (about 870

feet) above sea level at the foot of
Maruto Kolopaking, Informatika Educational
Foundation, Box 2tt4, jalah Gunung Gede ¹. t j,
Bogor tndonesia.

32M icrcccmputlng, February tget

Mount Salak (10,000 Eeet), and has a
beautiful panoramic view. The rain-
fall makes the climate not as hot as in
other tropical cities. Night tempera-
tures are around 22 degress Celsius,
and at noon it is 28 to 30 degrees Cel-
sius. The population is about 300,000,
and the city is renowned for the most
complete botanical garden in the
world. The Bogor Institute of Agricul-
ture is the best agricultural university
in Indonesia.

We started promoting our organiza-
tion by putting small display adver-
tisements and promotional brochures

in local newspapers. The response
was good. People came and the first
class — Introduction to EDP — started
with 28. Since our classes can accept
30 people„ this number made me
quite glad.

Our fees were relatively low by
U.S. standards — about $16 for three
two-hour classes a week for four
weeks. We needed the funds to main-
tain our organization and for adver-
tising and, of course, to develop our
organization.

The class finished in one month,
and we started our FORTRAN IV

blem rn B~SI



numbers

course. We didn't have a computer
yet, but this didn't discourage us. The
FORTRAN course was useful since
many universities in our city work in
the scientific field.

Five weeks later we started the
FORTRAN programming workshop.
We used one IBM 370/145 in Jakarta
(68 km from here) and paid $200 per
hour. This relatively high charge
scared our students, and some people
didn't continue the workshop. Of
course, we had to charge them more,
because we needed to pay the in-
structor too, and we did not see any
alternative.

The class continued w i th P L /1,
COBOL and, of course, FORTRAN
IV, but af ter the theory class, stu-
dents never had access to the com-
puter because of its higher charge.

Software Developrnent in
Courses

During the courses in p rogram-
ming languages, we give simple ap-
plications such as:
OCalculating the average of several

OSolving some statistical problem
with data given
OSolving a sirnple business problem;
print formatting of a list of items in a
small inventory systern
OAn education program

Their response is quite positive.
They actively participate and try not
to discuss problems w i th f r i ends
when trying to solve them.

The programming workshop has
progressed rapidly since we acquired
a PET and a TRS-80 computer. We
provide workshops in BASIC, and

>lf

most of the applications are for busi-
ness. This is because our city is close
to Jakarta, which is the capital and
the most crowded city in Indonesia,
We think the BASIC workshop is
worthwhile because we can charge
students less, and because we think it
is easier for them to program in CO-
BOL and other languages after they
have learned BASIC.
We emphasize programming tech-

nique — how to sort effectively„how
to use variables, when to use ma-
trices and so on. We cover such areas
as statistics, payroll, personnel, in-
ventory and graphics.

Hardware
Before we had our own micros, we

emphasized large-system program-
ming, with a higher course fee. After
three months, I completed a part-

~r
.~Q *
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An instructor gives guidance to a student.

screen.

each cost about $2400.

time software project for a large sys-
tem and dedicated the money to our
organization. We bought the stan-
dard PET 2001 system with 16K and
the TRS-80 with 16K, both with cas-
sette. It may surprise you that they

After more than a year, we have
had no trouble — they are quite good
systems. But one item is still in our
plans, and it depends on the funds we
have. We do not have any printer or
d isk yet. Our s tudents just w r i t e
down the results of the program or
t he l isting directly f rom th e C R T

/ llllllllllllllilllllliillli I,
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Microcomputer Use
We have learned that most micro-

computers here are used for small to
medium businesses. We don't have
any data on how many microcomput-
ers there are, but we estimate about
30-40 units, predominantly Commo-
dore„Radio Shack and Apple II sys-
tems. Most of them are in Jakarta,
and the companies are involved in
such areas as furniture, manufactur-
ing (for inventory), textiles (for pay-
roll and inventory), construction and
electronics design.

Since the price of hardware in the
U,S. is going down, we assume that
this will affect prices here, and hope
that in the corning two or three years
microcomputer use will increase con-
siderably.
Conc1usron

After running our organization for
over two years, we stil l have some
problems, particularly in the area of
funding. We have successfully main-
tained our computers and organiza-
tion, but it is difficult to buy moreThe grade calculations of/ive students in the 8ASIC programming workshop.
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hardware when we have only 20 to
25 students per month. We cannot
charge them too much, because ours
is a small city and the income level is
relatively low. Most of our students
are in their 20s and get their course
money from their parents.

But in spite of our problems, we are
very optimistic that our organization
will develop. We are the first and on-
ly organization in the city that pro-
vides such courses, and the first in In-
donesia that owns Commodore and
TRS-80 computers for education.lW

The
CC mPILti.tex
Bx okez
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OSI 48 PIN BIISS CQMPATIBIE

We would like to add a printer
and disk d r ive t o ou r s ystem,
mostly for our Commodore, but
we don't know when this can be
done. We would appreciate if any
organization or person who reads
this article could donate the hard-
ware and so f tware. Any u s ed
printer or d isk d r ive would be
very useful to us, and we would
try to pay the freight from the U.S.

We also would like magazines and
books on m icrocomputing; they
cannot be bought here, and are dif-
f icult and expensive to get. We
have complimentary subscriptions
from 80 iiyficrocomputing, Kilobaud
M'crocomputing, Personal Comput-
ing and Becreational Computing.

We would also like information
from any PET o r T RS-80 users
groups,

96 PROTOTYPE SOARD $33 Hold s 96 1 4Or 16pin IC's Also accommodales 18,24or 40 pm ICS
SP.SSO SACKPLANE $43 As s embled 8-sloi

backplane with Molex connectors and resislors
IO.CAB RS-232 SERIAL PORl' $E25

Senal I/Oport Dip Swi lch baud rate se lecl ion
10 CA9 CENTRONICS PARALLEL PORT $175

Parallel pnnter interlace wilh 10t t t l a t cable.
10 CAS/9 COMBINATION $ 2LS
10.15L5 MU LTI TERMINAL I /O $ 3 30

4RS232 I/O Por ls, Dip Switch baucl rate selecl ion
4K Block of 2hlHz memory al D069 Ideal lor use

inmulli termmal t ime shared sys lem.
CPU 1505 6502 MICROPROCESSOR $320

6502 CPUboard wi lh f l oppy d isk con l roner.
RS 232 serial le rminal por t i l r ea l l ime clock
Ideal lor experimenlers or use inOEM time shared
syslsms Compal ible w i th OSI software.M EM.CM9 24K MEMORY $ 4 3 5 2MHz s ta t ic
low power. Dip switch address (8K 516K blocks) and
memory parl i t ion selecl ion. 1.6 Amp a l e5 V DC.
MEM.CM9F $59S As above bul adds floppy

drives tdeal for QSI C4 or CB upgrades
MEM.KIT 2 4 K $3 2 5 Bar e c a r d , 46 2 1 14 300ns
low power chips Bconnectors You supply 7400'
series logic ch ips .
MEll-48 4 S K ST A TIC 2MNz. SEE49
4BKultra low power 2MHz s t a t i c memory Design-

ed for use wilh 6502 CP U D I P SWITCH memory
parlilion address Power ONLY 3rd Amp at+5 V DC.

u'293

users.

The Computer Broker is a
professiona I w h o l esa le
buying service for computer

We act as your purchasing
a gents f or com p u t e r s ,
peripherals, supplies and
furniture.
You pay the lowest wholesale
prices because we negotiate
the best deals from suppliers
by submitting orders to bid
daily and purchasing in large

M M I
I

IRee
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disk controller and real t ime c lock 5or 8 in.

I
IjiRN IICRO PROBIICTS, iiic.

M I

IM

I N B s

m

HIGH SPEED
16K MEMORY

$38.GG

exatrori

Set of 8 4116 RAM chips, for
use in Apple, Heath, Pet or
TRS-80. Add $3.00 for shipping
8 handling (CA residents add
6% sales tax).
Visa, Mastercharge orders
800.538-8559 (outside CA).

I
3932 OAKNURST DR. FORT WAYNE,IND. 468LS

TERMS: Check or money order Add $2 shipping and
handling. Indiana residents add 4Y, sales lax.

UUUUUUUUUUUUUUUUIIIIIUUUUUUUUUUUIUUUUUUUUUUlmUUUUUUUUUUIIUUUUUUIUUIUUUUIUUUU

volume.
Buy the products you want at
p rices only d e a lers a n d
volume buyers get.
All items are shipped to you
directly from the rnanufacturer
or distributor and carry the
full rnanufacturer's warranty.

Below is a small sample of
available products:

Superbrain o NE C
Centronics o C. l t oh
Qume e H a zelt ine
T exas In s t r u m e n t s
MPI o NEC Ribbons

The Computer Broker®
1750 Skippack Pike
Building 904
Blue Bell, Pa. 19422
g15) 272-6655

I==UU
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r
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DEALER INOUIRIES INVITED
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408- Ur37.7111

181 Commercial Street
Sunnyvale, CA 94086

AT

lnsesieeieg eierediiedeme*ai TAKOYcoRp

TO ORDER

I IIUIW
RESEARCH
714-641-8850

• SERIAL RS232C 2oma I 0
• FL OPPY CONIROLLER
• 32K BYTES ddEMORY
• PARALLEl PRINIER PORT
• OUAL CASSCTTE PORT
• RE AL-TIME CLOCK
• SCREEN PRINTER BUS
• ONBOARO POWER SUPPLY
• SOFTWARE COMPATIBLE
• SOIDER MASK.SILK SCRMN

SVSTEM
EXPANSK)N
TRS-80
s69 " [::::-":-'.I

PO. Bax 16216 Irvine CAe2713Add 53brPer~ an d kandgna.
CA reeidenix adil 6dralex iax

ueeter cnerge d vlsAaniare nan eereated
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Z80 MICROCOMPUTER 6522 APPLE II INTERFACEA-D 84 D.A CONVERTER
I II' r i ,

4

JBE A-D & D-A Converter can be used
with any system having parallel ports
e Interfaces with JBE Parallel I/O Card
e D-A conversion tirne — 5 ps e A-D
conversion time — 20 ps • Uses JBE
5V power supply o Parallel inputs &
outputs include 8 data bits, strobe
lines & latches • Analog inputs & out-
puts are medium impedance 0 to 5 volt
range.
79-287
Bare Board $29.96

6502 MICROCOMPUTER

ASSM. $19.95
Kit $59.95

JBE is announcing a s i ngle board
dedicated computer designed for con-
trol functions. I t f e a tures: • A ZBO
Microprocessor software -.compatible
w ith t he Z80, 8080 & 8 0 85
Microprocessors e Uses a Z80 PIO chip
for I/O which has 2 independent 8 bit
bidirectional peripheral interface ports
with handshake & data transfer control
• Uses one 2716 EPROM (2K) & two 2114
RAM memories (1K) • Single 5V power
supply at 300MA req. • Clock frequency
is 2MHz, RC controlled • Board comes
with complete doc. • 50 pin connector is
Included • 2716 E P ROM available
separately.
80-280 ASSM. $129.95
Bare Board $29.95 Kit $119.96

DIMMER CONTROL

- i t

+Bare Board $22.95

• Interfaces p r inters, synthesizers,
keyboards, JBE A-D & D-A Converter &
Solid State Switches • Has handshak-
ing logic, two 6522 VIAs 8 a 74LS74 for
timing. Inputs & outputs are TTL com-
patible.
79-295

2716 EPROM PROGRAMMER
JBE 2716 EPROM Pro-

g grammer was designed
to program 5V 2 7 16
EPRGMS • It can a lso
read 2716s. It interfaces
to the Apple I I us ing
JBE Parallel I/O Card &
four ribbon cable con-

nectors • An LED i n d icates when
power is being applied to the EPROM
• A textool zero insertion force socket
is used for the EPROM • Comes with
complete doc. for writing and reading
in the Apple II or Apple II+ • Cables
available separately.
80-244 ASSM. $49.95
Bare Board $24.95 Kit $39.95

ASSM. $69.95
Kit $59.95

This control computer has: o 1024
bytes RAM (two 2114s) o 2048 bytes
EPROM (2716) e Uses one 6522 VIA
(comp. doc. incl.)e Interfaces with JBE
Solid State Switches & A-D & D-A Con-
verter o Uses JBE 5V power supply
o 2716 EPROM available separately
(2716 can be programmed with an
Apple II & JBE EPROM Prograrnmer &
Parallel Interface) o 50 pin connector
included in kit & assm.
80-153 ASSM. $110.95
Bare Board $24.95 Klt $89.96

SOLID STATE SWITCH

J BE Dimmer Control f eatures: e 4
channels • 256 brightness levels • On-
board power s u pply e F our 8 bi t
parallel Input ports • Interfaces with
JBE Solid State Switch 8 A p ple I I
Parallel Interface.
80-146
Bare Bnard $25.95

ASSM. $89.95
Kit $19.95

Your computer cah control power to
your printer, l ights, stereo & a ny
120VAC appliances up to 720 watts (6
amps at 120VAC). Input 3 to 15VDC
o 2-14MA TTL compatible o Isolation
— 1500V o Non zero crossing e Comes
in 1 or 4 channel version o Includes
doc. for interfacing with Dimmer Con-

ASSM. $13.95
Kit $10.96

ASSM. $49.95
Kit $39.95

trii.= IrrP~AQ~' POWER SUPPLIES

BARE BOARDS
APPLE Il EXTENDER BOARD

3're" x 2 'ra". Price includes 50 pin
Apple Connector.
80-143 $12.95

State-of-the-art system using an,8085,
8 156 & e i t her a n 8 355 o r 8 7 55
• instruction set 100% upward 'com-
patible with 8080A.
Bare Board $>4.96

8088 5 CHIP SYSTEM I

trol.
79-282-1
Bare Board $6.95
79-282-4
Bare Board $24.96

80-144
Bare Board $25.95

APPLE II DISPLAY BOARD
55$5@

ASSM. $49.95
Kit $42.95

+'l/

oH
ste
ad

• Use wall t r ansformers fo r safety
• Protected against short c i rcuit and
thermal breakdown.

Rated at 5V 500MA o Operates JBE A-D
& D-A Converter, ZBO & 6502 Microcom-
puters, 8085 & 8088 Microcomputers.
80-160 ASSM. $20.95
Bare Board $8.95 Kit $16.95

Rated at ~ 12V 120MA o Can be used as
a single 24V power supply e Ideally
suited to OP-AMP experiments.
80-161 ASSM, $22.95
Bare Board $8.95 Kit $18.95

as run-stop, single
p switch o Has 16

dress LEDs, 8 data
LEDs & 1 RDY LED
oA I I l ines are b u f -

ed.

5 VOLT POWER SUPPLY

~ 12 VOLT POWER SUPPLY

6 502 $9.9 5
6 522 $9.9 6
Z BO $9.9 5
ZBO P IO $9.96
2716 5V $19.95

ICS

An 8086 famity mlcrocomputersy'stem
using an 8088 CPU, 8284, 8155, 8755A
& an 8185.
Bare Board $29.96

This intelligent CRT Controller i s
based on an 8085A Microprocessor &
an 8275 Integrated CRT Controller. It
features: • 25 lines, 80 characters/line
oSx7 dot matrix • Upper case only
• Two 2716s • Serial I'nterface RS232
& TTL o Baud rates of 110, 150, 300,
6 00, 1200, 2400, 4 800 & 960 0
e Keyboard scanning system • Req's.
unencoded keyboard • Uses +SV &
~ 12V power supplies.
Bare Board

50 pin connector
STD. Dip Jumpers
16 Pin,2 ft,

8085 3 CHIP SYSTEM

GRT CONTROLLER

$5.95

$4.25

$39.96

fer

© d7c~zv 33mz.z. Kwaxwmmmlww
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENQINEERINO • P. O. BOX 338

DEPT. 4 • REDWOOD CITY, CA • ADD 6% SALES TAX IN CALIFORNIA • ADD 5 /o SHIPPING & HANDLING

(415) 367-1137
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AhODEL II AAODEL III5 QIISCQUMV 4
TK 5-80."....,
COMPUTER SPECIALISTS

26-4002
64K 1 Dr ive

S 3440. 00

26-41 60 1 Drive EXP . $1 035.00
26-4161 2 Drive EXP . . 1575,00
26-41 62 3 Drive EXP . . 21 1 5.00
26-4501 Gen. Ledger. .. 1 80.00
26-4502 Inventory. .. . . . 1 80.00
26-4503 Payroll. .... . . . . 360.00
26-4554 Acct. Rec, .. . . . 1 80.00
26-4701 Fortran. .. , . . . . 270,00
26-1 1 57A Daisy Wheel . 2495.00
26-1 1 58 Doisy Wheel II 1799.00

26-1 1 55 Quick Printer II
26-1 145 RS-232 Baard.
26.1 140 "0" K Interface .
26.1 141 "16" K Interface. . . . . . .
26-1 142 "32" K Interface,
26-1 160 hhini Disk • Drive O.
26-1 161 hhini Disk - Additional.
26-1 154 Lineprinter II.
26-1156 Lineprinter III.
26-1 159 Lineprinter IV.
26-1 1 66 Line Printer Vl .
26-1563 Scripsit • Disk
26- 1 566 Visicalc.
26-1562 Profile,

$1 87,00
. 84.00
249.00

... . 359.00
. 469.00
. 419.00
. 419.00

.... 699.00
1 799.00
. 859.00

.. 1080.00
79. 00

. 83.00

. 72.00

26-1061 4K I.... . . .
26- 1 062 1 6K ll I....
26-1063 32K III
2-Drives, RS232... .. 2225.00

.. $630.00
888.00

COLOR

NOTE: Call for availability of VIDEO TEX, Model III, Color,
and other new products. Q5 5 5 5 '

26-3001 4K... . . . , . . .
26-3002 16K... . . . , . . . .
26-3010 Color Video.. .
2 6.1 206 Recorder... . . .
2 6-3008 JoysIIcks... . . .

... $360.00

... . 540.00

... . 360.00

.. . . . 54.00

... , . 22.50

ALL OTHER R.S. SOFTWARE
FURNITURE, STANDS, CABLES

AND ACCESSORIES AT
DISCOUNT FROM
CATALOG PRICE.

Software
Acorrf
Products, Inc.

Fast 100 CPS Centronics
730 Printer. . . . . . . . . . . . .
Text Quality Centronics
737 Printer. . . . . . . . . . . . .

C 2 H 'lr R G lnl 3 C S

Model II Cobol Compiler

Cobol Run Time Package

.. $659.00

.. $819.00

Novation Cat Modem ., $149.00
CCA Data Management
System .
Adventure Games
Games 1 -9 each. . . , . . . . .

Pocket Computer

@g,SBEIIKRQSCQi

1 4.00
GAhhES:
A lien Invas ion.. . . .
S tock hharket. . . . . .

Stor Trek
B lock 'Em... . . . . . . .
Ting-Tong.. . . , . . . .
UTILITIES:
S ystem Sovers.. . . .
EDUCATION:
Language Teacher . .

.. $9.00
...9.00

. 9.00
...9.00
... 9.00

$360. 00

$36. 00
26-3501 1.9K P.c
26-3503 Cassette IJF
14.812 Recorder

.. 14.00

.. 18.00

$225. 00
.. 45,00
.. 72.M

3l. -5QOQO-Qo4 3l, -QOODSQO yolp zr88 pnrdBr Enzr~
lvti CRD ivIRNIFIGEivIENT HVHTElivIiS, IWC

No Taxes on Out Of
State Shipments

Immediate Shipment
From Stock on Most I tems

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S.W.
CAI RO, G EORGIA 31728

(9 1 2) 377-7 1 20 Ga. Phone No.

F-48 Form Provided

Largest Inventory
In the S. E. U. S. A.

R.S. ttt0 Day Limited Warranty

TRS.SO It o re elstered trodemork ol tho toody Corp.
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Tiny firm one of country's first.

AureIIec: Makieg Micz es

By V. Kaliaperumal

fter cycling a few miles north of
P ondicherry, a smal l t ow n i n

s outhern Ind ia, m y f r i end an d I
turned onto a sandy road. For a while
we had to keep getting down from
our bicycles — sometimes because the
sand was too soft; other t imes be-
cause of lumbering bullock carts or
village women carry ing i m mense
bundles of hay on their heads. Then
we came to a small but stiff slope. All
this made my f r iend a l i t tle breath-
less, so we slowed down.

A s we w er e passing under b i g
shady trees, looking at the green pea-
nut fields all around with v i l lagers
working in them, my friend spotted a
low building. He asked me, "What is
that?"
"That's a computer company."
Still short of breath, my friend was

hardly amused.
"Murti , there is a time for every-

thing. I'm in no mood for your sil ly
jokes!"

"Okay, let's go in and find out."

True, it is an unlikely location for
such a company. But then, Aurelec is
a unique company in many ways.

L

L%,

Front view of Aurelec.

ic machine, the first of its kind in In-
dia to measure surface areas of hides
and other skins. India exports a lot of
hides, whose irregular shapes make
the measurement of area difficult. So
this machine, which could d isplay
the areas in metric standards or in

V. Kaliaperumal, 112, Mutthu Mariammane Koil
St., Pondicherry 605001, 1ndia.

It was started in late 1973 by Kalya,
a science student who had just gradu-
ated from Sri Aurobindo Internation-
al Centre of Education (SAICEI, and
Andre Viozat. Their f i rst products?
Electronic metronomes and toy or-
gans — a far cry from the data entry
stations and microcomputer develop-
ment systems of today!

Their next product was an electron-
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square feet, was received with great
enthusiasm in the market. It vron the
f irst prize for the Best Indian Ma-
chine at the Indian Leather Fair of
1976 in Madras.

Soon after, they were joined by Ulli
Blass, wh o w a s w or k i n g w ith
D eutsche Telefonwerke. H e h a d
s tudied e lectr ical engineering a t
Aachen University in West Germany
and had worked with microproces-
sors. He added a microprocessor unit
to the area-measuring machine and
interfaced a printer. This enabled the
machine to print out the area of each
skin, and the area of each batch as
well as the cumulative total. A stamp-
ing machine was made available to
print the surface area of each skin.

computer in 1971, capturing a big
portion of the market in the 1970s.
But apart from ECIL there were no
Indian companies worth noting. I t
vras American computers all the way,

Interestingly, most of the IBM com-
puters were from their 1400 and 1600
s eries. And even n ow , numerous
IBM 1400s are in operation, repre-
senting probably the world's largest
collection of obsolete computers on
active duty.

(IBM has wound up its operations
in India; it did not agree to regula-
tions requiring it to di lute its equity
holdings in its Indian subsidiary to
less than 50 percent.)

Only in the last three years has the
Indian governrnent encouraged pri-

ever bigger systems are required.
In the past, not many private com-

panies could afford to have their own
computer systems; few Indian com-
puters were available and there were
severe restrictions and stiff duties on
imported systems. Nearly 50 percent
of the systems were owned by the
government, and another 25 percent
by educational and research insti-

But now with p r ivate companies
themselves making systems at more
competitive rates than ECIL, there
has been a boom in the use of com-
puters. In fact, in the last two or three
y ears both DCM an d H C L , com-
panies employing hundreds of peo-
ple, have sold more than 50 systems.
Of all the new companies, DCM is
the clear leader, w i th i t s p opular
Spectrum and Galaxy series.

tutes.

scene.

In a short period the company sold
about 80 units. But with Ull i on the
staff, and with Kalya having worked
at the Cornputer Centre of SAICE, the
company started developing micro-
processor-based products.

Micros in India — an Overview
Let us leave Aurelec for a moment

and look a t t h e I n d ian computer

Until the last few years, the Indian
computer market had been dominat-
ed by American computers. Even as
recently as mid-1978, about 75 per-
cent of the 450 computers installed in
India were from U.S. companies.
IBM led w i th 154 computers„ fol-
lowed by ECIL (Electronics Corpora-
tion of India) with 99 and DEC with

ECIL, the f i rst Indian computer-
manufacturing company, is govern-
ment-owned. It made its first mini-
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The KTF-80 Data Enlry Station.

vate companies to some extent. Big In-
dian companies such as Delhi Cloth
Mills (DCM) of the Shri Ram group,
whose assets are worth 274 million
dollars (assuming a U.S. dollar equals
7.50 Indian rupees), and the Tata
group, with assets worth $1.47 bil-
lion, have started their own comput-
er divisions. Other companies such
as the Hindustan Computers Limited
(HCL) have been formed in joint part-
nership with local state governments.
But apart from ICIML — a former sub-
sidiary of In ternational Computers
Limited — which has been allowed to
manufacture a hundred ICL 2904s,
the rest of the companies are making
either microcomputers or minicom-
puters. DCM uses the 8080 in their
Spectrum Series; HCL uses a Rock-
well PPS eight-bit processor, Other
popular microprocessors include the
Z-80, IMP-16 and 8085. So India will
still be importing computers when-

Back to Aurelec
Let us come back to Aurelec. It is

t iny compared to th e o ther com-
panies. The small $80,000 firm, em-
ploying 13 people, is housed in a five-
room building with 1300 square feet.
All the rooms have big glass vrindows
which overlook the fields, and have a
view of the blue ocean on the eastern
side,

At the entrance is the office, where
the typists work, This opens into the
library, which is also used by the pro-
grammers. Next i s t h e w o r kshop
where the boards are wired and the
systerns assembled.

Then vre enter the computer labo-
ratory. It has two microcomputer sys-
tems. One of them is mainly used by
the programmers„wh i le the o ther
one is used to check the boards or
n ew designs. Kalya, Ull i and N i n i
Palande vrork in the last room. Nini
designs VO interfaces and makes the
printed-circuit board l a youts. She
worked for nearly six years at the
Cornputer Center of SAICZ before
joining Aurelec.

As everywhere, small computer
companies have to work and think
hard to survive. But as Kalya notes,
" It i s especially di f f icult in I n d ia .
Each manufacturer has his own bus
standards. No company divulges any
details on its hardware or its interfac-
ing specifications. Sometimes they do
not even disclose the microprocessor
used.
"For example, one company vrould

try to hide its 8080 saying that their
system used the latest NMOS eight-
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bitprocessor with 78 instructions. All
t his precludes the possibility o f a
manufacturer designing a s i n g le
memory board or VO interface and
selling it.

" If t h e b i g m a nufacturers had
adopted a standard bus like the S-100,
it would have opened up the market.
There would have been room for the
smart entrepreneur who could make
a product with a small investment. It
would have helped the end user also.
He could buy a minimal system, then
add on boards at a lesser cost as his
needs grew. He would have had the
opportunity of building up a flexible
and more affordable computer sys-

"As there is no market for separate

with eight or 12 connectors. The CPU
board's description might sound like
a Cromemco card or like so many
other boards. It has a 4 MHz Z-80A,
1K RAM, capacity for 8K ROM, 24
parallel VO lines for a keyboard and a
line printer, an RS-232C or a 20 mA
current loop ser ial i n terface, vec-
tored interrupts, a four-channel pro-
grammable counter t imer, buffered
outputs and an o n -board memory
management system expanding ad-
dress space to 16 megabytes.

The memory board has 16K of stat-
ic RAM operating at 450 ns, or op-
tionally at 250 ns. It uses TMS 4044
chips. Software and hardware write-
protects and bank-selects are stan-
dard. Memory blocks of 4K bytes are

ed making chips — mostly the usual
TTL and CMOS chips — and sorne
voltage regulators, op amps, audio
amps and so on. But these local prod-
ucts are as costly as, if not more ex-
pensive than, the imported chips. It
w ill take some t ime b e fore I n d ia
makes its own microcomputer com-
ponents.

Aurelec also makes video termi-
nals. The keyboard has 85 keys. Fif-
teen of these are for cursor and
screen control, and 13 others are us-
er-programmable. The video control-
ler board displays 64 characters by 16
l ines on a 12-inch imported v ideo
m onitor. T h i s t e r m ina l s e l l s f o r
$2300, Again, this is the only com-
pany will ing to sell their CPU, mem-

tem.

. In India there are only around 1000 computers and microcomputers,
whereas Radio Shack alone has sold

over 250,000 TRS-80s in the last four years.

ent.

soon."

add-on boards, even the small com-
panies have to develop entire sys-
tems. This requires a big investment,
and also entails bigger risks. Design-
ing a complete system takes a long
time, and if the system does not sell
fast the firm has to close down very

Aurelec studied the market careful-
ly before designing their two systems
— the Aurelec Microcomputer Devel-
opment Systems (Aurelec MDS) and
the Aurelec Key to Floppy Data Entry
Station (Aurelec KTF-80). Both sys-
tems are buil t on the newly estab-
lished IEEE standard for the S-100
bus. As such they are probably the
only Indian systems using it at pres-

The MDS is for companies who
market it as their own or as a part of
their product. Aurelec gives them the
entire hardware documentation and
also trains their staff. This allows the
small company to f ree i tself f rom
having to keep many maintenance
personnel. I t i s the only company
which gives hardware manuals. The
rest of the companies maintain the
systems they sell and annually charge
around 10 percent of the system cost.

The System
The basic system looks like North

Star's Horizon. It has a motherboard

individually deselectable. There can
be zero, one or two wait states. RAM
and ROM can be overlayed by using
the Phantorn line. The memory is ex-
pandable in increments of 4K. A 16K
byte-250 ns board costs $1800, A 64K
memory board using 16K bits dy-
namic RAM is scheduled to be made
available. This same board wil l be-
come a 256K board when the 64K bit
chips are available.

The floppy-disk controller board
uses the WD1771 chip, which can
control four single-density, single- or
double-sided Shugart d r i ves. The
board also has an 8255 with drivers to
enable an additional keyboard and a
second line printer to be added. The
basic system is completed by a single-
sided, single-density Shugart 800
floppy-disk drive and a power sup-
ply. The back panel has all the con-
nectors to directly in terface a key-
board, a line pr inter and additional
floppy-disk drives.

All this for nearly $10,400 — exorbi-
tant by U.S. standards. But you must
not forget that in India one has to pay
heavy duties. Most of the chips have
to be imported. A Z-80A, which can
be bought in the U.S. for $11, costs
around $50 in India. Even the lowly
7400 costs 55 cents. ICs cost three to
five times the U.S. price.

A few Indian companies have start-

ory, floppy disk or v ideo controller
boards separately.

I asked Ull i about the company's
software. He explained, "We cannot
afford to have scores of programmers
like DCM or ECIL have. And we do
not feel the need either. There is so
much software available in the U.S.
at a very reasonable rate, Why rein-
vent the wheel?
"For example, our system can be

easily configured to use the CP/M
DOS, which sells for $150, This has
become the de facto standard, with
over 100,000 users. The end user can
get it from the U.S. We will give them
the small input/output routines re-
quired to interface it with our system,

"Everybody profits this way. The
user gets a good and reliable DOS at a
much lower rate than we could offer
i f we wrote a similar DOS on our
own. He gets access to the numerous
programs which use CP/M. He also
has the possibility of exporting soft-
ware. (As early as 1978, Indian soft-
ware companies exported $5 mill ion
worth of software.) We benefit also
because we do not try to keep a big
programming staff. However, our
OEM buyers would be wri t ing their

"Similarly we can recommend the
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well-accepted assemblers, interpret-
ers and compilers from the U.S, after
having tested them extensively," he
continued, "We can help the user if
he runs into any difficulty. So our sys-
tem can run not only BASIC, which is
provided by all Indian manufacturers
(of course, all these BASICs are quite
different from each other), but also
Pascal, FORTRAN and COBOL. Lan-
guages like FORTRAN and COBOL,
which is the most commonly used
language, enable the customers to re-
use their old programs also."

It is not the same with application
programs. Indian conditions are very
different. It would take a lot of work
to modify i m ported programs, So
these programs are written at Aurelec.
They have two ful l-time application
programmers. The most used pro-
grams are the payroll, inventory and
accounting p a c k ages. Bu s iness
houses in India do not require word
processors, since the labor is cheap, A
typist would be very happy to earn
$50 a month.

Almost all the computer companies
write their own application software.
There are very few software com-
panies. All manufacturers have dif-
ferent language standards, and since
the number of systems sold is small,
it wil l take some time before more
software houses come up,

The KTF-80
Aurelec's other product is geared to

the printing companies. In recent
years, these companies have import-
ed a lo t o f p h o totypesetters from
companies like Linotype Paul, Mono-
type and Compugraphic. Not only
are these used for local work but also
for a lot of foreign companies, who
get their typesetting work done in In-
dia at lower rates,

These machines are essentially
word processors, whose output is in
the form of negatives for offset print-
ing. Most of the time, the phototype-
setter is used to type and edit the text.
Only in the final stage is the part of
the machine that makes the negatives
used. A Linoterm photosetter with a
floppy disk option made by Linotype
Paul costs around $35,000 in India.
Yet most of the time it is used as a
$35,000 word p rocessor, which i s
surely very expensive!

So why not have an additional and
less costly word processor which can
prepare the text and store it on a flop-
py disk? This disk can then be placed
in the photosetter's floppy drive. The
text is read and justified quickly and

the negatives are rnade.
This is where the Aurelec KTF-80

Key to Floppy Data Entry Station fits
in. It is similar to the basic MDS sys-
tem, but also has the video terminal.
The master f loppy disk contains a
simple DOS, which gets loaded on
system initialization. Next, the text
editor is loaded. Then the user types
his text and corrects it. When the text
is finally put on the hard-sectored
floppy disk, the DOS takes care that
the text is stored in a format compati-
ble with the Linoterm photosetter.

Its cost is less than $8600, So if a
typesetter uses a Linoterm photoset-
ter and also a KTF-80, he gets the
equivalent of two photosetters for on-
ly $43,600. To keep the L inoterm
photosetter busy 100 percent of the
time, three KTF-80 stations are re-
quired. And for faster Linoterm mod-
els, six KTF-80s give the maximum
use. Aurelec is also writing the soft-
ware to enable this system to be used
with the phototypesetters of other
companies.
Many Indian companies have not

bought printers along with their pho-
totypesetters, because they are ex-
pensive options. So they use expen-
sive phototypesetting paper to get a
hard copy of the text, which has to be
sent to the author or others to get the
f inal approval. The KTF-80 has a
built-in pr inter interface, so proofs
can be easily obtained by using any
printer on ordinary cheaper paper.
This results in a big economy also!

This product was announced in Ju-
ly 1980 and within a month three sta-
tions were sold. Kalya is confident
that their entire production, four sys-
tems per month, can easily be sold.
Four systems per month would defi-
nitely not satisfy an American com-
pany. But one must remember that in
India there are only a round 1000
computers and microcomputers,
whereas Radio Shack alone has sold
over 250,000 TRS-80s in the last four
years.

Developing the Industry
A thousand computers in a country

of 650 million people! A single com-
puter per 650,000 persons! This indi-
cates not only an immense potential
market, but also a tremendous need
for developing this industry, The gov-
ernment has to take the lead, remove
all obstacles and encourage the com-
puter industry.

At present, a manufacturer has to
pay heavier duties on imported com-
ponents than a user who imports an%~WQSN'FAMKSX4+
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entire system. I-Iardly encouraging!
The manufacturer is usually given

permission to make only about 50 to
I00 systems per year. This small pro-
duction naturally increases the sys-
tem's cost. The governrnent could al-
low the companies to make an unlim-
ited number or at least a much bigger
number of systems. I'm sure that no
U.S. company needs to get any ap-
proval from the government on the
number of systems it can make dur-
ing the year!

An employer has to get the approv-
al of his employees or their unions
prior to acquiring a computer system.
The reason? The computer might re-
place the employees or force them to
take up other functions in the same
company. Yet the same employer can
install a lot of automatic tools which
also could reduce or force reorganiza-
tion of the labor. The government
could remove all these anomalies.

The private sector must also coop-
erate within itself, If this industry is
to develop rapidly, we cannot afford
to have 50 different companies, each
with its own software and hardware
standards. They must come together
and decide on common standards.
This would encourage the small-scale
manufacturers. I t w o u ld i n c rease
h ealthy c o m pet i t ion an d l o w e r
prices, which would encourage more
companies to buy t h ese systems.
This, in turn, would help the comput-
er industry grow.

The common man must be shown
the benefits of computers. At present
he looks at computers as machines
that will take away his job. His fears
and apprehensions must be removed.

True, the task is diff icult. But so
was the work of educating the Indian
farmer and teaching hirn to use mod-
ern technology, the benefits of which
are now evident. Just a few years ago,
the country was importing mi l l ions
of tons of wheat. The green revolu-
tion has made India self-sufficient.

We will have to wait to f ind out
what the future portends, but hope-
f ully h u ndreds o f A u r e lecs w i l l
spring up all over the country.

When we left Aurelec, all my
friend's annoyance had disappeared.
Looking again at the long sandy
stretch on which we would have
to cycle back, and remembering the
cool air-conditioned computer lab
at Aurelec and the cold lime drink
that we'd enjoyed, he said, "Hey,
Murti! Sometimes I like your silly
jokes! " R
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ORDER ENTRY/ACCOUNTS RECEIVABLE SYSTEMS

THE COmS ANy'
FYRNETICS, INC.
1021 DAVIS ROAD
ELGIN, ILLINOIS 60120
312-742-0282
Fyrnetics, Inc. of Elgin, Illinois has grown
from a private manufacturer of ionization
smoke detectors for companies, such as

gg Sears & Roebuck, to a full line manufacturer
of wireless security products which are sold
through a worldwide network of dealers and

5%uu - r d istributors. Sin c e s a turation o f t h e
residential security market is estimated to
be less than 3% in the United States, their

Fyrnetics President, Larry Larsen, and major marketing effort has been directed
Controller, Dennis Turek,consideringsome towar d d i s tr ibution through dealers who
of the features of their new security system. demo n strate and sell electronic products to

the consumer, This marketing approach

necessary to install a computer system in .
- ,

. — ~>T=

1977 in order to h a ndle the multi-million =' '+ " i . ~ . Etig,'

generated such a h igh volume of sales
o rders and invoices that i t bec a me

dollar annual sales volume.
"Fyrnetics initially installed a Wang 2200
computersystem,equippedwithsevenCRT . ; . -

.

• :
-

" . t
-, -i ~ ~ ~ 4 .i

terminals, four 10 m egabyte hard d isk
drives, and two line printers at a monthly
lease cost of over $4000.00. By late1979, the k - .- li:.
company had invested nearly six man-years
in ou r o w n sof t w are d e ve lopment" ,
comments Fy rnet ics p res ident, L a r ry
Larsen ""As a part of a cost cutting pro-
gram, we decided to replace the Wang
equipment with a microcomputer system.
We reviewed all available micro s y s tems
and concluded that the MSI hardware and
software packages were best suited to our
needs."

t I

The modern production facilityat Fyrnetics,
Inc. where wireless home security products
are designed and manufactured. The
company also has production facilities in
Hong Kong where larger quantities of their
products are manufactured.

"We were particularly pleased with the system-generation
capability of the MSI business packages, which allowedus to
utilize our existing continuous form sales orders, invoices, and
packing lists.The requirements for our computer system were
rather demanding since we had large customers such as
Montgomery Wards and Wicks, each having up to 300 stores.
Each store is treated as an individual custorner during the
order entry and shipping process. However, payment is made
frorn a central accounting office with many stores on a single
check. Our system had to al low us to properly credit the
payment to many different store locations and invoices. This
feature was a part of the MSI Accounts Receivable software
package. Our accounts receivable system handles over 750
regular customers with over 3000 open invoices and 10,000
transactions per month for us."

The LIFESAVER line of wireless horne security products
manufactured by Fyrnetics, lnc. Anyone desiring more
information on thisinteresting product line should contact
Fyrnetics, Inc. at the above address.

s cuco
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CONSIDERATIONS FOR THE SELECTION OF ACCOUNTS RECEIVABLE SYSTEMS
The selection of business computer systems today involves the careful consideration of many
different factors. Even though the cost of computer systems has dropped substantially, we
considered the selection process to be highly critical to us because of the tremendous need for a
highly reliable computer system in our daily operations. Due to our high volume of sales
transactions we were h ighly dependent upon the system for order processing and for
information. We considered the following issues to be key to our selection of the MSI system:

LARGE DATA BASE - The processing of over 700 orders per month, with 3000 open invoices and
5000 active statement items required that we have easy and efficient on-line access to our large
data base. The MSI systern provides a Iarge selection of data reports for open orders,
backorders, invoices, credit memos, as well as customer statements and account status
information.
EFFICIENT PAPERWORK FLOW - The processing of our large volume of sales orders required
an efficient system for printing sales orders, packing lists, invoices, and customer statements.
The MSI system offers a convenient system generation program which allows the use of any
desired format for pre-printed continuous forms. In addition, packing lists and customer
invoices are generated automatically as sales orders are processed.
GENERAL LEDGER TIE-IN - Due to the large volume of individual invoices and cash receipts,
we required an automatic posting procedure for our general ledger programs in order to
minimize the data entry process, The MSI system offers a complete general ledger program
package which links automatically to the other business program modules. All invoices, as well
as cash receipts, are automatically written to the general iedger posting files frorn which
individual journals are created. This procedure insures the generation of balanced journals and
greatly reduces the time requirement for generation of monthly income statement and balance

SYSTEM INTEGRATION - The MSI system
is fully integrated. The order entry system is
linked to inventory for correct pricing,
description of itemson order. The inventory
system is also linked to general ledger to
allow different categories of products sold
to be automatically posted to the correct
sales accounts. The MSI inventory system
provides c o m p le te cost account ing
information for both labor and material. The
iISI programs provide the big machine
capability that we need and yet provide the
flexiblilty that we desire.

sheets.

IlllllllllllllllllllllllllllllllllllflIlfllllIIIII ~

l at a fraction of the cost.

The MSI computer system drives two line
printers at Fyrnetics, Inc.

SUPPORT - The availability of s ource
listings for all of the MSI business software

system. This has allowed us to make some
specialized enhancements to our programs
easily. MSI really delivered for us allowing
the replacement of an expensive WANG
2200 system with a comparable MSII system

If you would like to have more information
on MSI business computer systems, call or
write, Midwest Scientific Instruments, Inc.,
220 W. Cedar, Olathe, KS 66061, 800-255-
6638, Telex 42525(MSII A OLAT).

was an added incentive to seiect the MSI

The MSI computer system at Fyrnetics, Inc.
employs 10 megabyte hard disk drives to
contain the large on-line data base.

MSl -... Helping to make your business run better.
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The microcomputer invasion at Catholic University I tttill have far-reaching effects in Pue<to Rico

By Richard R. Eckert

he impact of the microcomputer
revolution has not yet been felt in

Puerto Rico. But Catholic University
is helping to remedy this situation
with a two-year associate degree pro-
gram in digital electronics and com-
puter programming.

The program, which began last Au-
gust with 20 students, will teach tech-
nical personnel how to troubleshoot
and repair common electronic cir -
cuits, particularly those using micro-
e lectro~ic components, and how to
use and program the relatively inex-

Electronics I

English
Spanish.
Introduction to the Computer
Mathernatics (Algebra),,.. .
B asic Physics... , , . . . . . . . .

Theology.
Physical Education...

Accounting.. . , . . . , , . . . . . . . . . .
Social Science or Political Science
High Level Languages:
PQRTRAN, COBOL, Pascal....,
Intr'ocluctlon to
Systems Programming.. . . . , . . . ,

(Analog Electronics).. . . , . . . . . . ,

2 cr.
0.5 cr.

17.5 cr.

3 cr,

3 CI',

4cr,

First
3 cl'.
3 CI.
3 cl'.
3 cr.
3 cr.

Second Year
4 cr.
3 Cf,

3 cr.
2 CI.,

18 cr,

Table l. The curricuhrm of! he huoyear associate degree prograrnin digital electronicsand corn-
puter programr>ring at Catholic Universi> of Puerto Rico.

Year
English .
Spanish.
BASIC Language Programming
Mathematics (Trigonometry)..
Introduction to Electricity
and Electronics... . . . . . . . . . . ,
Theology.
P hysical Education... , . . . . . .

A ccounting... . . . . , . . . , . . . , , .

P hilosophy... , . . . , . . . , , . . . , .

Assembly/Machine Language
P rogramming... . . . . . . . . . , . . .
Appliecl Compu ter
P rogramrning... . . . . . . . . . , . . .
Electronics 11
[ Digital Electronics).... . . . , . . .
Practicum.. . . . . . . . . . . . . . . . . ,

pensive microcomputer systems now
appearing in both business and scien-
tific settings. We hope to produce
people with broad traini~g and back-
ground, permitting their future em-
ployer to re f ine and complete the
training according to their needs.

The situation i n P uerto Rico i s

3 cr.
2 cr'.

0.5 cr.
l7.5 cr.

4 cr.
3 cr.

3 cr.
3 cf.
3 cf.
3 Cl.

3cr,

3 cr.

year

unique. As a Commonwealth of the
United States, it does not enjoy the
benefits of statehood. This, its geo-
graphical isolation and its low stan-
dard of living means that technologi-
cal advances are slow in arriving, and
even slower in being used effective-
ly. For example, Ponce is the second
largest city in Puerto Rico with over
300,000 residents, yet the only store
even remotely related to microcom-
puters is a Radio Shack franchise. It's
the only operating Radio Shack store
in the Commonwealth; the one in San
Juan (Puerto Rico's capital and larg-
est city) went out o f b u s iness last

But Puerto Rico's Cotrtmonwealth
status does offer some advantages.
Under certain condit ions a U , S ,-
based company with a plant in Puer-
to Rico is exempt from federal taxes.
If the Commonwealth government
thinks a company w i l l b r ing new
jobs, it wil l offer attractive local tax
incentives. The upshot is that rnany
high-technology corporations are be-
ginning to set up operations in Puerto
Rico. Those involved with electronics
and computers include Digital Equip-

Richard R. Echert, Colegio de Ciencias, Universi-
dad Catolica de Puerto Rico, Ponce, Puerto Rico
0073t.

17 cr.
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ment Corporation, In tel , H ew lett-
Packard, Data Products, Data Gen-
eral, Qhio Scientific and Centronics.
And they've brought with them a tre-
mendous new demand for people
trained in digital electronics and com-
puter programming, on a n i s land
where unemployment is estimated to
be more than 30 percent.

At Catholic University, we became
aware of the critical need to train peo-
ple in computer hardware and soft-
ware about two years ago. We also
happened to be suffering through the
f irst enrollment decline in our h is-
tory. Administrators suddenly be-
came very receptive to innovative
course programs vrhich could attract
new students. (At Catholic Univer-
sity over 90 percent of the operating
budget comes from student enroll-
ment.) Since several people in the
physics department had both the in-
terest and the expertise, vte decided
to start the ball rolling.
On the Launcihing Pad

First we conducted a careful study
of the employment possibilities for
our prospective graduates. Armed
with an impressive list of companies
seeking the kinds of people we would
train and willing to offer them on-the-
job experience during their training,
we wrote a proposal for the new pro-

Originally our idea was to offer two
options: computer p r ogramming
with heavy emphasis on the use of
microcomputers in a business setting
and digital electronics with the em-
phasis placed on m i c rocomputer
hardvtare. But we soon found our-
selves with an administrative prob-
lem: In which department would the
new program be placed? Hardware
was in the domain of the physics de-
partment, but business programming
belonged with the College of Busi-
ness Administration, We finally de-
cided to develop a truly innovative
program vthich would prepare a per-
son in both computer programming
and digital electronics. The graduate
would then be able to move in either
direction, depending on his interests.

As our proposal moved from com-
mittee to committee, the same objec-
tion kept coming up: the proposal
was too ambitious, and our students
w ould e i t he r a l l f l u n k o ut o r
wouldn't know enough about either
programming or electronics to be of
any use. Our answer had two parts.
First, the situation in Puerto Rico is
such that any preparation in these

areas would guarantee our graduates
employment. Second, since all indi-
cations were that each graduate of
the program vt il l have a good job
awaiting him, w e c o uld maintain
high standards. We would carefully
screen applicants to assure that the
students accepted had both the abili-
ty and the motivation necessary to
complete the program.

These ansvters seemed to satisfy
everyone, and the proposal quickly
moved through both college and uni-
versity commi t tees and d ecision-
making bodies. Early in 1980 the pro-
gram received final approval in the
New York Board of Regents, the ulti-
mate University authority, and was
duly registered.

The Program
The program emphasizes trouble-

shooting and repairing, and micro-
computer programming and use in
business and scientific settings. Table
1 shows the program's curriculum.
The courses can be broken down into
four areas: computer programming
(software), 19 c redits; electronics
(hardware), 12 credits; general re-
quirements, 37 credits; on-the-job ex-
perience, 2 credits.

Computer programming courses. The
students start with an introduction to
computers and data processing; learn
to program first in BASIC, then in
FORTRAN, C O BOL an d P ascal;
learn assembly- and m achine-lan-

Tsvo grottps of students running experiments on Heath Electronics Trainers.

guage programming on the Z-80 and
other common microprocessors; re-
ceive an introduction to systems pro-
gramming and microcomputer oper-
ating systems; and finish by learning
advanced techniques in applied pro-
gramming.

8lectronics courses. Here the s tu-
dents start w i t h a n i nt r oductory
physics course followed by a survey
of electricity and electronics which
encompasses dc and ac circuits and
semiconductor components. Follow-
ing that, they take a course in analog
electronic circuits and another em-
phasizing digital electronic circuits.
In the latter they're exposed to micro-
processor circuits and associated
hardware.

General requirements. During the
first year, students take enough math
to prepare them for subsequent elec-
tronics and computer programming
courses. Since our university is int i-
mately connected with the Roman
Catholic Church, students are also re-
quired to take courses in theology
and philosophy to expose them to
Christian ideals and morality. They
take courses in social science or polit-
ical science (depending on their inter-
ests) and in English and Spanish to
develop the communications ski l ls
they will. require on the job. A course
in accounting gives them some notion
of how businesses operate and how
m icrocomputers can be used i n a
business setting.

gram.
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(800) 621-5802

Disk Based System: Apple II or
Apple II Plus with 48k RAM
installed, Disk II with con-
troller, RF Modulator; NEW
DOS 3.3 ............., only $1799

Shipped free continental U.S.
Buy a 16k Apple II or Apple II

Plus for $1195; get 32k more
memory, installed, and RF
modulator, FREE!

THE SOURCEo" FREE! Buythe
D.C. Hayes Micromodem llo
for $379.95, and we'll give
you The Source (a $100
value) FREE!

IDS 440G Paper Tiger® limited
quantity special ...... $849.95

st

• 5 l 5

ALLOY offers COST-EFFECTIVE Tape Sub-systems boasting File-
Oriented Backup. Using this technique, a Maintenance backup need
only contain Active or Changed Files. Furthermore, a single file may be
restored without disturbing other modified files. The Cartridge-Tape
products support the "FUNNEL" 6400 bpi product by Data Electronics
(DEI). The 9-TRACK products support most Industry Compatible For-
matted tape units including the new Cipher Microstreamer.

Cartridge-Tape Subsystems with up to
13.4 Mbytes are available for:
o Data General microNOVA and NOVA
o Ohio Scientific Challenger C2/C3
o 8-100 under both CP/M ttt MP/M
o Intel Ilultlbus under ISIS
o Z-80 processor piggy-back 5"x5"
o General Purpose RS-232 &

PARALLEL

9-Track Tape Subsystems with up to
45 Mbytes are available for:
• Ohio Scientific Challenger C2/C3
• S-100 under both CP/M 8 MP/M

M I COMP ANY, INC (617) 620-1710

On-thejob experience. All students
must take a course called Practicum
during their last semester, Here they
gain on-the-job experience in local in-
dustrial or commercial settings.

Computer Equipment
During the past two years the phys-

i cs department has gradually re -
placed a five-user DEC 11/34 floppy-
disk-based min icomputer system
loaned to us by the Digital Equip-
ment Corporation of Aguadilla, PR,
with several TRS-80 systems. Al-
though we were sorry to see the 11/34
go, the cost of i ts required service
contract ($5000 per year) gave us no
choice.
We chose Radio Shack equipment

primarily because we could get ser-
vice and parts through the local store.
The large library of available soft-
ware for the TRS-80 was also a factor.

Our present computing equiprnent
consists of f ive TRS-80 Model I 's,
each with a Qu ick Pr inter II ; two
TRS-80 Model I's complete with ex-
pansion interface, l ine printer and
two disk d r ives apiece; a TRS-80
Model II w i t h tw o e ight-inch disk
drives and a l ine pr inter (obtained
with funds f rom an N I H -MBS re-

TWX: 710-380-7624

Students working with a TRS-80 Model I dish-
based system.

search grant); an Ohio Scientific C1P;
and two Heath microprocessor train-
e rs. In addition, we have a M a rk
Sense Reader interfaced to one of the
TRS-80s and a Radio Shack Vox-Box
to another. The Mark Sense Reader,
which detects graphite marks on a
special card, will be used to simulate
batch p r ocessing. Th e V o x -Box,
which converts sounds into digital
signals, offers the interesting possibil-
ity of verbal data entry.

Our disk-based software is running
under the TRSDOS and NEWDOS+
operating systems, and we hope to
obtain CP/M shortly. For languages,
we now have BASIC on everything,
FORTRAN on the Model I disk sys-
tem and COBOL on the Model II. We
will eventually be able to run FOR-
TRAN, COBOL, Pascal and even PL/1
on all of the TRS-80 disk systems.

For assemblers, we have the Radio
Shack tape version of Z-80 assembly
language running on all of the TRS-
80s, Microsoft's Z-80 macro assem-
bler on the TRS-80 disk systems and
Ohio Scientific's tape version of the
6502 assembler on the C1P. In addi-
tion, we can enter Z-80 machine code
into all of the TRS-80s, 6502 code into
the C1P and 6800 code into the Heath
microprocessor trainers.

Electronics Equipment
We're in the process of acquiring

the necessary equipment for the elec-
tronics courses. In all of the electron-
ics laboratories we plan to use Heath-
kit trainers and the impressive body
of components and coursework that
accompanies them. These kits are rel-
atively inexpensive and very com-
plete, permitting interesting experi-
ments covering the entire range of
the subject.

In Introductory Electronics and in

ej r,I,

CtIMPUTEA PAODUCTS DIVISJON ~ 2ee
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FOR OHIO
SCIENTIFIC USERS
BPSORT for IDMS

I- sorting

sorted

6 I l g' c

U

0)R|
V)
CL Ascending and descend-

• MACHINE CODE for high-speed

• BASIC language program for
establishing sort parameters

• Files of any length can be

e Floppies and hard disks are
supported

• Up to five keys can be specified

the analog electronics course, Heath
electronics experimenter/trainers
will be used to carry out experiments
in dc electronics, ac electronics, semi-
conductor devices and electronic cir-
cuits. For t h e d i g i ta l e lectronics
course, Heath d i g i tal e lectronics
trainers and microprocessor trainers
will permit an impressive number of
useful experiments. We have no t
been able to find any other electron-
ics laboratory equipment approach-
ing the versatility, cost effectiveness
and excellent documentation of the
Heath equipment.

In an attempt to complete both the
microcomputer and the electronics
equipment (including oscilloscopes),
we recently wrote a proposal to the
Instructional Scientific Equipment
Program (ISEP) of the National Sci-
ence Foundation. If the proposal is
successful, NSF w i l l m a tch some
$20,000 of university funds (part of
which has already been spent) to buy
computer and electronics equipment
for the new program.

Other Uses of Microcomputers at
Catholic Universi ty

During the past two years there has
been a dramatic increase in both in-
terest and use o f m i c rocomputing
equipment at Catholic Un iversity.
What started as one TRS-80 Level II
4K system in the physics department
has grown to many Level II and disk
systems in s e v era l d epar tments
(physics, chemistry, psychology, so-
cial sciences, with biology, math and
others about to j o i n t h e p a rade).
Through an ongoing series of semi-

A student troubleshooting the main board on a TRS-80 Model l,

ing keys are processed
simultaneously

• "Header" records can be skhppeCh if
present

• Reauires OS-65U

BPSORT $124.00
FAST. A FILE OF TWENTY-
THOUSAND BYTES CAN BE
SORTED IN LESS THAN 10
SECONDS.
Order C.O.D. IWester Charge or
V isa from v 1 6 8
Honders Inc
57 North Street
Middletown, NY 10940
Telephone (914) 343.4880

**SPECIAL* e SPECIAL*
TP S-6O ADD QN M,IYES
IMMEDIATE DELIVEP Y

nars given to both faculty members
and students, many people have seen
what these systems can do and have
become enthusiastic learners.
The biggest use of TRS-80s on cam-

pus (aside from teaching program-
ming) is the tabulation of information
obtained from various questionnaires
used in the u n i versity's professor
evaluation system. One type of ques-
tionnaire is administered to at least
two groups of students taking courses
with the professor being evaluated;
another goes to his colleagues. In each
case the responder enters his answers
by filling in the blanks on an IBM-like
card using an electrographic pencil.
The cards for a given group are then
read by a Mark Sense Reader inter-
faced with a TRS-80 and processed.

The Mark Sense Reader and TRS-80
is also being used to grade objective
exants given by many different pro-
fessors in the university. We have de-
veloped programs that wil l give the
professor just about any infortnation
he desires from an objective exam.
Here, students answer questions
with the same kind of card used for
professor evaluations.

In the chemistry department, in
particular, several professors are us-
ing TRS-80 disk systems in the pro-
duction of exams. The process con-
sists of first creating question files on
diskettes organized according to top-
ics. When the professor wishes to
give an exam, he simply runs a pro-
gram that will select from a given file
the questions on an exam. The pro-
fessor has the option of making the
selection himself or having the com-

COMPLETE SYSTEM S
SINGLE SIDED S365.00
DOUBLE SIDED S485.00

INCLUDES:
MINI DISK DRIVE
FUSED POWER SUPPLY
VENTED CABINET
CABLE
90 DAY WARRANTY
FACTORY ASSEMBLED
FACTORY TESTED

THESE ARE NEW 5" FD's

2 INTERFACE, INC

SINGLE SIDED $225.00
DOUBLE SIDED S345.00

EASY TO USE AND EXTREMELY

20932 CANTARA ST
CANOGA PARK, CA 91304
(213) 341.7914

VISA ANO MASTER CHARGE ACCEPTEb
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A professor explaining the function of one of the TRS-80 Model II circuil boards.
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for topics such as kinematics, projec-
tile motion and atomic physics. In
biology, a CAI program has been
developed to aid the student in visual-
izing the DNA r e p l ication process.
This program uses both graphics and
sound effects Isee references). All of
these programs are still in the experi-
mental stage, but we hope to soon be
using CAI programs commonly in sev-
eral university departments.

In the area of research, all of the
recordkeeping and statistical analysis
involved in a large interdisciplinary
NIH-funded project are being carried
out on TRS-80s. The purpose of the
research is to determine the impact of
a ir pol lution o n p u b l i c h ealth in
southern Puerto Rico; it involves the
storage and processing of data from
physicians, schools, drug stores, hos-
pital and area families, in addition to
air pollution data from ten air quality

puter do it at random. A ditto master
is then inserted into the line printer,
and the exam is printed out (see refer-
ences).

Many university professors are now
calculating their final averages on the
TRS-80s. In fact, several are using a
disk system to maintain their c lass
r ecords. The p r ograms w e h a v e
developed permit entering exam, quiz
or laboratory grades either manually
or with the mark reader. Using this
process, r e cordkeeping a nd th e
calculation of student averages at any
time becomes a snap.

In the area of computer-assisted in-
struction (CAI), many of the general
chemistry and physical chemistry lab
experiments have become partially
computerized. Students use TRS-80s
as calculational aids or to run simula-
tions in certain experiments. In phys-
ics, we have developed CAI programs

monitoring stations and the results of
several types of chemical analyses.
TRS-80s are also being used in small-
e r research projects involving the
psychology and sociology depart-
ments and to p rocess the data in -
volved in several on- and off-campus
surveys.

I could continue to list present and
proposed future applications of mi-
crocomputers at Catholic University,
but it would be almost endless. Per-
haps it is more important to mention
that the microcomputer invasion at
our institution has changed the entire
university scene. We see our micros
being used almost constantly by both
students and faculty.

Whenever I enter the microcom-
puter room in the physics depart-
ment, I never know what to expect:
baseball games that talk in Spanish,
electronic circuit diagrams being de-
signed on a TV m o n i tor, students
yelling at one of the systems with the
systern responding, a professor enter-
ing grades or running a PORTRAN
program — almost anything. This en-
thusiastic response to our microcom-
puters makes me certain that we are
not far from the day in which micros
will be as common as televisions or
typewriters — even in Puerto Rico.H

References
Richard Eckert, "Quiz Master," 80
Microcornputing, June 1980, p. 148.

Catholic University has a faculty opening
for someone with hardware andlor software
t raining. Inquiries should be sent to the
Physics Department, Catholic University of
Puerlo Rico, Ponce, PR 0073I.

8 -%00 T RS-80' PE T' K N ' APPl E!YEW... ...AD 200
S-100 A/D and
TIItttER BOARD

Tecmar's new A/D and Timer
Board is designed to meet sophis-
ticated data acquisition needs. The
board can accommodate various
A/D modules providing options
such as 12, 14, or 16 bit accuracy:
100 MHz throughput; variable
ranges and gains. It contains a
powerful timer circuit (AMD 95 II 3)
which can start A/D conversion
and can also be used independ.
ently for time of day, event count-
ing, frequency shift keying and
many other applications.

8 Ch. Differential
16 Ch. Single-ended

E C R R

12 Bir 0 /D~

INCa

Kim expansion board and potoer supply $150.

High Speed
4 Channel

Each A/D Board $495 Each D/A Board $395
TRS-80 or PETexpansion board, potoer supply, and enclosure S200.

D~/E

vise TKCNA~, gFCC
(216) 382-7599

Real Time $850
S-100 BOARDS

Video Digitiaer 6 Display
8086 CPG $450
VI//vectored interrupts
Ram BKxI6/16Kx8 S395
8086 PROtvt.i/O $495
Senal and Parallel I/O S 3 50
Parallel I/O C Timer $350
AD 100 s495
AD 200 Call
DA 100 s 395
Complete Systems Also aoaitabte

Reg Trademark of Tandy Corp
rReg. Trademark of Commodore23414 Greenlawn • Cleveland, OH 44122
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MRE teams uy with Ratfiio Shack
to teach you how to use,

yrelfam anfl service
microcomyuters...make you

the comylete techniclan.
It's no longer enough to be just a

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

ILeattrn At Home
in Vour Syatre 'fl'ijne

With NRI training, the program-
mer gains practical knowledge of hard-
ware, enabling him to design simpler, more
effective pftogram, And, with advanced
programnmg skills, the technician can
test and debug systems quickly and easily.

Only NRI gives you both kinds of
training with the convenience of home
study. No classroom pressures, no night
school, no gasoline wasted. You leam at
your convenience, at your own pace. Yet
you're always backed by the NRI staf and

.n:Q®

3nlning lnclndes TRS-80 computer, translstorlzed
volt-ohm meter, dlgltal &eqnency connter,
and the Nm Dlscovery Lah svfth hundreds of tests
and ettperlments.
(TRS-BQ is a trademark ofthe Radlo Shack division of1hndy Corp.)

Name

You also build test instruments and D.C. 200I6.

D CB Specialists Course

Nml Schools
McGravv-Hifl Continuing

fI Education Center

P P Washington, D.C. 2QQ16

l3 ra fl |l pleaee checg gorooe free caralog ooonrlgf.

3939%sconsin Avenue

NO SAUIMAN WttLL

your instructor, answering questions, giving Sentf l fftf)ttf'Pree Csh8oi...
you guidance, and helping you over the No Salesman%H Call
tough spots. Get all the (letails on this exciting

mxylo)re the YRS-SO course in NRI's flee, 100-page catalog. It
ffnsitfle andl Oui shows all equipment, lesson outlines, and

NRl trainmg is hands-on training, facts on other electronics courses such as
with practical experiments and demon- Complete Communications with CB, TV and
strations as the very foundation of your Audio, Digital Electmnics, and more. Send
knowledge, You don't just program your today, no salesman will ever bother you,
computer, you introduce and correct faults Keep up with the latest technology as you
...watch how cixuits interact...interface learn on the world's most popular computer.
with other systems...gain a real insight I f coupon has been used, write to NRI
into its nature, Schools, 3939 Wisconsin Ave., Washington,

the NRI Discove Lab,
performing over 60
separate experiments
in the process. You
leam how your
trouble-shooting
tools work, and gain
greater understand-
ing of the informa-
tion they give you.
Both mim)computer
and equipment come
as part of your train- IJing for you to use
and keep.

D Computer Electronics lncluihng D Dtgttal Electmiucs4 Electrontc
tl Microcompuleis 1bchnofogy o Basic Electronics

D TV/Audio/Video S)stems Servicing D Small Engine Repair
D Complete Commurucations Electmntcs D Efectncal Appliance Servimng

with CB • FCC ucenMs • Aircraft, D Automotive MechanicsMohile, Manne Electmiucs D Auto Air Conditioning

CAIL

(Plesse Print)

>ts t~

jI Stmet

Clty/Stste/Zip
Accgedttedby the Accrediting Commission of the National Mome Study Council

sfsP

Heating including Solar lbchnology

All career courses
approved under Gt Bill.
0 Check for details.
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Videotext systems are gaining in popularity around the morld, Mthile the U.S. takes a cautious approach.

Consumer In ormation
Systems
By Frank J. Derfler, Jr.

ideotext originated in England
and, although it has been slow to

gain momentum in the U.S., it has
spread through Europe and Japan.
The popularity of these TV-based sys-
tems — known as viewdata and tele-
text — is indicated by the effort and
money being invested in testing and
marketing them.

I f irst in t roduced Microcomputing
readers to these services in the Octo-
ber 1979 article, "The Ultiznate Con-
sumer Computer" (p . 94). In t h a t
piece, I described the British Prestel
v iewdata service. Let's b r iefly r e -
view viewdata and teletext systems,
and then take a quick tour around the
world to see what's happening.

Viewdata and Teletext Expla ined
Both viewdata and teletext use the

home TV as a data terminal to deliver
news, sports, shopping information,
catalogs, airline and t ransportation
schedules, weather, stock r eports
and almost anything else you can
imagine to their viewers on demand.
The information pages in these sys-
tems are entered by companies and
presented to viewers either for a fee
or as a form of commercial advertis-
ing.

Viewdata uses the home telephone
to connect the TV/terminal to a large
computer center. The viewer selects
the desired information either from
menus or by d i rectly entering the
page number of the desired informa-
tion into a keypad. The request goes
up the phone line to the computer at
75 baud. The mainframe system then
sends back a page or screen full of in-
formation at 1200 baud. The informa-

SD Microcomputing, February 1981

line.

able.

minal.

tion can include colors and graphics.
The user interacts with the main-
frame throughout the session.

The amount of in formation avail-
able to the user is limited only by the
disk space in the main computer.
Viewdata systems can have as many
as 200,000 pages of information on

Teletext i s a br o adcast-oriented
system. The phone line is usually not
used; instead, information is broad-
cast by a television station during the
flyback time in the video scan of reg-
ular television programming. The us-
er's TV/terminal has a sophisticated
processing ability allowing it to de-
code the transmitted frames and grab
the one designated by the user. The
frames are constantly updated from
the broadcast station. The teletext
user does not interact with the cen-
tral computer, only with his local ter-

This system is limited in the num-
ber of pages it can transmit in a prac-
tical time period. Typically, about
800 pages of information are avail-

Each system has its strengths and
weaknesses. Teletext requires more
local memory and processing ability,
but only one central computer with-
out extensive communications hard-
ware and programming is needed at
the television station. Viewdata can
deliver more pages of information,
but teletext can meet most users'
needs with an average of about six
seconds' update t ime. A maximum
update time for teletext is about 25
seconds. Viewdata is quicker, but the
use of the telephone line is controver-

sial in many countries where each
phone call is charged at a high rate
and many homes may not have
phones. Television transmissions are
widely received, and homes without
running water often have a TV set.

Britain's Prestel viewdata service,
run by the British Post Office, now
claims over 5000 subscribers. It con-
nects customers to one of three com-
puter centers. Its competition is an-
o ther pub l ic agency, th e B r i t i sh
Broadcasting Company. The BBC op-
e rates a t e l e text s e rv i ce called
CEEFAX. The private television com-
pany in Great Britain operates a simi-
lar teletext service called Oracle. All
three systems use identical circuitry
to decode the frames once the infor-
mation is obtained by phone line or
broadcast. The compatibility in for-
mat is an attempt to keep the price of
a TV/terminal as low as possible.

Over in France
Across the channel, the F rench

seem to have clasped data communi-
cations to their bosorns as a means of
exploiting and exporting a highly
p rofitable technology. They h ave
even devised a new term, Telema-
tique, which can variously mean the
t echnology, the i ndustry and t h e
sociology of the interactive informa-

The Telematique network includes
a teletext system called Antiope. An-
tiope was developed by the French

Franh j. Derfler, Jr. /PO Box 691, Herndon, VA
22070/, is the author of "Dial-up Directory," a
monthly Microcomputing feature on electronic
and computer information systems.

tion media.
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Typical "screens" of information from the French Antiope teletext system. The graphics are usually vividly displayed in color.

Television and Telecommunications
Research Center as a part of a larger
system inc luding home f acsimile
transmission (on special low-cost fac-
simile machines) and an electronic
telephone directory. The goals of this
program include 25 mi l l ion homes
with electronic directory service by
1985, videotext terminals costing on-
ly $100 over the price of a standard
television and $500 facsimile trans-
ceivers,

Last year, about 250,000 homes
received e lectronic te lephone d i -
rectory service. The French vievr this
industry as one which is highly de-
sirable, nearly inevitable and very
exportable. I predict you will be see-
ing some products from the Telema-
tique wave very soon. An inexpen-
sive French data communications
terminal is due to hit the U.S. market
as you read this article.

One of the f'irst consumers of the
French information export are the
people in Belgium. The Belgian ver-
sion of the French Antiope system is
called Perceval. In the case of Bel-
gium, the French are exporting the
technology to a neighboring country
that uses French as one of i ts lan-
guages. But the beauty of the Tele-
matique product is the way it can be
locally adapted. Local businesses or
governments provide the i n forma-
tion fi les. The French provide only
h ardware an d s o f t v rare. U n l i k e
many other computer exports, local
adaptation is usually not a significant
problem.

text tries to use the Japanese ideo-
graphic wr i t ten l anguage, Wri t ten
Japanese can use t h ree d i f ferent
forms of script, depending mainly on
the subject matter. The interactive in-
formation systems are faced with the
challenge of providing for al l three
forms of expression (including per-
haps 3000 Chinese characters), num-
bers and the standard Western alpha-
bet.

This challenge is being met in two
different ways. The first approach is
a marriage of teletext and viewdata.
The home terminal i s h ooked to
viewdata by phone line, but it also
draws information from the teletext
transmissions. Teletext provides the
graphics characters needed for most
displays. These graphics characters
require a great deal of information to
form, so there is l i t t le room left to
send the other data on the teletext
channel. Viewdata provides the easi-
ly decoded numbers and alphabet
characters.

As an example, a page of stock mar-

mitted by teletext to describe the con-
tents of the l i s t ings and numbers
from viewdata for the stock prices.
The two inputs would be combined
into one effective video display by
the TV/terminal. This system has ap-
peal because it is fast and very capa-
ble. It can supply huge quantities of
information. The decoders used in
the home terminals are essentially
standard (except for the interweaving
of teletext and viewdata in the dis-
play), so the hardware could be readi-
ly used for both domestic and export
markets. The transmission program-
ming, however, is considerably more

ket information can use titles trans-

termine vrhich method of transmis-

complex because of the split t rans-
mission path.

The second approach to the Japa-
nese character problem is to use a
more sophisticated coding of a tele-
text signal. The Asahi Broadcasting
Corporation is pushing this system
called Telescan. Telescan strings to-
gether 16-bit digital words in sophis-
ticated formats to present both ideo-
graphic and standard ASCII coded in-
formation. Telescan is not as fast or
complete as the combined system,
but it does not use phone lines, which
are expensive in Japan. Entering in-
formation into data files is also much
simpler because the information will
only be transmitted over one path.

The Japanese are still trying to de-

sion is the most effective for their sit-
uation. Their decision will probably
lead the way for other countries using
ideographic written languages.

Back in the USA
Americans are being very t i m id

about videotext services. The words
"test" and "experinlent" are used to
describe almost every use of these
systems. There are many tests to de-
scribe, but none of them seem to bc
leading to full-scale systems market-
ing.

When I f irst described the Prestel
sysfenl, I lncluded an announcement
that GTE had acquired the license for
U.S. development. They have run a
trial system called Viewdata aimed at
corporate users, but no mass market-
ing has taken place.

Teletext tests have been or are be-
ing run in Philadelphia and Salt Lake
City (CEEFAX systems) and Los
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In the Orient
Problems do arise, however, on the

other side of the world, when video-



keted.

Angeles {Antiope). Cable TV opera-
tors have long been interested in this
»nd of interactive programming, and
the "superstation" WTBS in Atlanta
is offering a CEEFAX service through
cable operators. However, none of
these services has been heavily mar-

Another test of a videotext system
has just begun in the Washington,
D.C., area. The Washington public
television station {WETA) wil l be
broadcasting a teletext signal based
on the Canadian Telidon system. Tel-
idon is a un ique system providing
sharper images than the original Brit-
ish or French devices. The Telidon
terminals use m icrocomputers in -
stead of hardwired logic hardware.
This two-year Washington test wi l l
only involve about 60 receivers.

Similarly, AT8r T and Knight-Ridder
Newspapers are running a pilot test
o f a v i d eotext serv ice i n Co r a l
Gables, FL, involving about 200 cus-

This U,S, testing seems like a pretty
slow start for a system that was tech-
nically mature over two years ago. I
think there are several factors behind
this very timid behavior on the part

of some pretty rugged U.S. com-
panies.

First, of course, the economy has
been slow. This may not be the time
to go head-to-head with video record-
ers and video games for the consum-
er dollar. Money for investment and
willing sponsors may both be in short
supplY

Second, the U.S. has other systems
filling some of the videotext market.
GTE must be faced with some inter-
nal decisions over where a Prestel
kind of service would fit in light of its
dedication t o i t s T e l enet packet
switching network. Telenet, while it
is not aimed at home users, already
provides access to The Source and
other electronic i n f o rmation and
electronic mail uti l i t ies.

Finally, the regulatory situation in
the U.S. is much rnore complex than
in countries with a government mo-
nopoly or l im i ted competition sys-
tem. Many legal and regulatory ques-
tions have yet to be raised. The an-
swer to some of these questions could
mold the whole future of the infor-
mation utility industry. Before any of
these questions are asked, the com-
panies involved want to have a lot of

tions,
empirical evidence to back their posi-

Videotext systems fit one of my cri-
teria for good mass communications
systems. They break what I call the
"tirne tyranny" o f t e lecommunica-
tions. You can get the in formation
you want out of these systems when
you want it . They are bound, how-
ever, by the l imi tation of l ocation.
The user has to be near one of the ter-
minals to get his information.

One could easily picture a portable
v ideotext terminal the s ize of t h e
TRS-80 Pocket Computer or the latest
mini-TV sets. When this degree of
portability is reached {and it could be
tomorrow morning), I predict a tre-
mendous spurt in the growth of vid-
eotext systems, These inforrnation
systems, with their pages and pages
of features, will only quicken their
pace in the U.S. when they become as
mobile as the "util i ty" they may re-
place — the newspaper.

Videotext systems are gaining in
popularity around the w o r ld . The
systems are still developing, but it ap-
pears certain your future will include
interactive data communications de-
vices. •

tomers.

SADE: SECURITX AND DATA ENCRYPTIONTHE BEST IN SOFTWARK
FROM COMPLEAT SYSTEMS Thh set of programs is designed to be a uscr securtty system.

lt is the dosrst thing to ABSOLUTE SECURITY that therc isl With a bBBon bflflon (10 0) com-

SERVICE INDUSTRX AND/OR NON-PROFIT ACCOUNTING

Origlnatly written for a nou-proflt organisation and in use for over threeyeais. A Partner of a
Big g accounting flrm said:

Ideal for non-proflt organixatlons such as charlttes, churches, schools, professional
socletles, ctc., and a widc range of businesses such as consultants, service shops, cleaners,
domestic services, ticket or insurance agencies, arnusement parlors, health clubs, or any busi-
ness that princlpafly provides a service rather than a product.

" . ..the best accounting program I have
scen...does ln a few pages of output what

is frcquently not done tn 50 pages..."

etc.

binatlons, there is uot a system anywhere that compares to it. NO ONE, not even us, can break the
user chosen code, even lf they have your disk and system!»
sEr IT AND FQRGET IT. After start up, the system works automaticafly (transparent to the
user) and automatlcafly interfaccs wtth afl user programs, Some typtctd uses would be:
— Proprietary product informatio; eg. formulas, parts lish patent data, program source code,

— Sensitive saies or financial infonnaflon; eg. um records, gross satcs, profits, etc.
— Confldential employee or cflent tnformatlon; eg. payroll, dient Bst k data, etc.
— Tirne sharing, multl-user, or dlstributed processing. AB information stored with central com-

puter can be codcd.
Spedfications:
— Uses top of mernory; 512 bytes for TRS40 and IK for CPM.
— Codes or decodcs a record in less than one second.
— AB memory pointers are sdjnsted for automatic use wtth/by other programs.
— Includes manual and disk wtth complete instrudlons.
— Yerslon I for TRS40 model It reqtdres I disk, 16K. $49.95
— Verston 3 for CPM: requires I disk, 24K CPM. This latest version allows a mixed system of cod-

ed and uncodcd ffles for grester speed, versatflity, and securlty. $99.95...(its) most amaxtng festure is that a non-accountant
can easfly run the system and automaticafly
produce afl standard ledgers and reports"

$1000 FREE TO FIRST TO DECODE OUR SAMPLE MESSAGE!GENERAL LEDGER AND PAYROLL

Wrlte for our Free Booklet descrtbing the many unlquc features. vAB cryptographic systems, except one time only keys, are theoreticafly breakab!e. However, we
are so sure that our system is unbreakable that we are offering a $1000rebste to the flrst customer
who can decode our sample message included with the program.

Requlres I dlsk, dgK?AIO, CP/Mv or 32K TRS40~ mod I, 2 dtsk
CHRISTMAS SPECIAL! get both programs for 30v/o off; good untfl Ianuary 31, 1981

Compleat Systems--
9551 Casaba Ave., Chatsworth, CA 91311

213-993-1479
Mastor Charge or VISA accepted. CA rusidonts add 0% tax TRS00 and CPM are registered tradomarks oi Tandy Corp. and Oigiiat Research, tnu.
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DISK DRIVES $314 46K MEMORY UPGRADE KITS2 for $65 $35
$2.50

,40 track, 102K Bytes. Includes power sup-
ply and T RS-80' c o mpatible silver
enclosure. Ready to plug-in and run the
moment you receive it. Can be intermixed
with each other and Radio Shack drive on
same cable. 90 day warranty. One year on
power supply. Avallable for 220 Vac (50 Hz)
operation. External card edge included.

CCI-100 5'/4 ", 40Track (102K Bytes) for Model I $314

200 ns for TRS-80', Apple II, (specify): Jumpers
PRINTERS NEC spinwriter

For Zenith Z89

0 I I W •

FOR TRS-80'

CCI-280 5'li ", 80 Track (204K Bytes) for Model I $429

CCI-189 5'/4 ", 40 Track (102K Bytes) add-on drive $394
Z-87 Dual 5'/4" add-on drive system $995
DISKETTES — Box of 10 with plastic library case
5'/4 '" Scotch $35 Maxell $40 BASF / Verbatim $24
8" Scotch $50 Maxell $55 BASF / Verbatim $36
CLEAR PLASTIC CASE.Holds 50 diskettes $19

MAINFRAME, Z.80 CPU, CONTROLLER,
RAM, and 2P+ 2S CARDS S CALL

8 " SHUGART SA801R DISK DRIVES $4 2 5
DISK OPERATING SYSTEMS
PATCHPAK ¹4 by Percorn Data $8 .95
CP/M"' for Model I, Zenith $145 • for Model II, Altos $169.00
NEWDOS Plus 4 0track $ 79. 00
NEWDOS 80 $135.00

COMPLETE SYSTEMS
ALTOS ACS8000 Computers $ CALL
APPLE 16K $939
APPLE III 96K $2999
TRS-80* Model II-64K $3499
TRS-80' Model III-16K $899
TRS-80 Expansion interface $249
ZENITH Z89,48K all-in-one computer $2395
ZENITH Z19 $735
T ELEVIDEO 92 0 C $748
ATARI 400 $479 ATARI 800 $769
APF Game Only $95 Complete System $489
MATTEL INTELI IVISION $229

MGNITORS

SCOTCH HEAD CLEANING DISKETTE: Cleans drive

Letter Quality High Speed Printer
Includes TRS-80 interface software, quick
change print fonts, 55 cps, bidirectional,
high resolution plotting, graphing, propor-
tional spacing: R.O. $2395

R.O. with Tractor Feed $2595 KSR wi th Tractor Feed $2795
C.ITOH Starwriter, 25 CPS, daisy wheel printer $1795
C.ITOH Starwriter II,45 CpS, daisy wheel printer $1995
Letter quality printers. Use up to 15" paper. 1 year warranty on
parts. 3 months on iabor. Proportional spacing and bidirectional
printing Same as VISTA V300
EPSON MX-80 $595
PAPER TIGER IDS 445 Graphics and 2K buffer $699

IDS 460 Bidirectional, 160 cps, graphics and 2K buffer $1050
IDS 560132 Columns, graphics $1599

ANADEX DP-9500/01 $1345 DP-8000 $849
OKIDATA Microline 80 Friction and pin feed $525

Tractor Feed, friction, and pin feed $625
Microline 82Bidirectional, friction and pin feed $719
Microline 83 B idirectional, 120 cps, uses up to 15" paper $ 995

779 CENTRONICSTRACTOR FEED PRINTER $969
Same as Radio Shack line printer I

737 CENTRONICS FRlCTION & PIN FEED PRINTER $780
n x 9 proportional and 7 x 8 mono spacing.
Same as Radio Shack line printer IV

730 CENTRONICS FRICTION & PIN FEED PRINTER $595
7 x 7 matrix Same as Radio Shack line printer II

P1 CENTRONICS PRINTER
Same as Radio Shack quick printer

EATON LRC 7000+ 64 columns, plain paper $269
TI-810 Faster than Radio Shack line printer lll. Parallel and serial

w/TRS.80 interface software w/u&l case & paper tray
Compressed print, vertical form control

ACCESSORIES
Read/Write head in 30 seconds; specify 5'/4 " or 8". $25.00
FLOPPY SAVER: Protection for center holes.of 5'/4" floppy
disks. Installation tools and rings for 25 diskettes. $11.95

R e-orders of rings only $ 6. 9 5

$1589
$1865

$269

LEEDEX 12" B & W Video 100 $129
ZENITH 13 " Color $379
SANYO 9" B & W VM4509 $145
SANYO 12 " B &W DM5012 $210
SANYO 12 " Green Screen DM5112 $215
SANYO 13 " Color DMC6013 $375
APF 9" B & W TVM-10 $120

TELECGMMUNICATIONS
LIVERMORE STAR MODEM 2-year guarantee
UNIVERSAL DATA SYSTEMS UDS-103
D-CAT HARD WIRED DIRECT MODEM
AUTO-CAT Auto Answer, Direct Connect Modem

COMMUNICATIONS SGFTNARE
CCI.TELNET VERSION 5: A communication package which enables
microcomputer users to communicate both with large mainframes
and other microcomputers. Completely CP/M compatible. Multiple
communication protocols supported. $149
For fast delivery, send certified checks, money orders or call to arrange
to three weeks to clear. AII prices are rnail order only.

EXTERNAL DATA SEPARATOR: Eliminates data separation
problerns (crc). Improves reliability. This plug in unit comes
fully assembled and tested. $29.95
Z-80 SOFTCARD: Your key to software expansion. The plug-
in Z-80 Softcard transforms your Apple into a Z-80 while
keeping all the benefits of the 6502. Cornes with CP/M in
two disk format, MBASIC and GBASIC, full documentation
and utility programs. $339.00
VIDEX BOARD 80 Column, U/L case conversion card $299.00
CRT FILM: Helps eliminate external glare, 9" $29,00
RF MODULATOR: Adapts video to TV $29.00
TRS-80 & OTHER MYSTERIES $18.95
NEC SPINWRITER THIMBLE $11.95 RIBBON $6 .00
CCS CARDS: Parallel or serial printer interface cards $115.0 0
RS232: For Radio Shack lnterface. $84.00
DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. $1 6 .95
SIX (6) PRONG ISOLATOR: ISO-2 $54.00
AC FILTER/6 PRONG POWER STRIP S 39.00
DISK DRIVE CABLES: 2 drive $29.00 4 drive $35.00
DUST COVERS: TRS-80/Apple $7 .95
PLASTIC DISKETTE lHOLDER: For ring binder, holds 20 $8 .00
direct bank wire transfers. Personal or company checks require two

$145
$179
$189
$229

a • i e • 0 a0 0
• • 4 e

TO ORDER CALL TGLL IFREE 1-800-343-6522
g ~ zse TWX: 710 348 1796 Massachusetts Residents call 617/242-3361Vhe CM

5 Dexter Row, Dept. K02M
Charlestown, Massachusetts 02129
Hours 10AM-8PM (EST) Mon:Fri. (Sat

~ Reader Service — see page 194

Technical Information call 617/242-3361
Massachusetts Residents add 5% Sales Tax

till 5) Tandy Corporation Trademark/"Digital Research
VI$4'
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U. E. tatltes strides, but still lags Silicon Valley.

T e U.S.: A View':
From t e U.K.

he microcomputing scenes in Eu-
rope and the U.S. differ in a num-

ber of ways, the most obvious of
which is the way that equipment is
actually sold. Two years ago, when I
first made my way into the cradle of
the microcomputer, there were only
f ive computer retail outlets in En-
gland, Imagine my surprise and feel-
ing of Nirvana when I came across as
many shops in as many miles in Sili-
con Valley.

T wo y ears l a t er , t h i ngs h a v e
changed on both sides of the Atlantic.
There are nearly 400 companies sell-
ing personal computers in the U.K.,
about 200 through retail outlets. Tak-
ing into account the population dif-
ference, and d i scounting mu l t iple
outlets like Radio Shack, this is a
higher figure than in America. Simi-
larly, the two most popular computer
magazines in the U.K. sell just half
the number o f c o p ies as By te-
but for just less than one quarter the
population!

Emphasis on Business
Yet this rapid growth, which is par-

alleled in Germany, France and Italy,
has produced a different emphasis,
especially in the percentage of sales
aimed at the small-businessman. In
the U.S., microcomputing is inexpen-
sive. If prices in the U.K. are com-
pared, the rate of exchange works out
at nearly Z1 = $1. For example, a Ra-
dio Shack TRS-80 Level I system will
cost $599 in the U.S. compared to
$1000 in the U.K. An 8K PET is only
$795 compared to $1400, and an Ap-
ple is $1100 compared to $2000.

Disposable income is lower in the
U,K. than in the U.S. and this has
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stopped m i c rocomputer i n t e rest
from growing. When the cost of car-
riage, insurance, duty and distribu-
tion is taken into account, actual costs
of imported systems are about 35-50
percent higher. This means that in
real terms systems can be twice as ex-
pensive as in t h e U .S. This must
make a difference to the eventual us-
age of computers.

The hobby market has never been
large in the U.K. Business systems
have been at the forefront of most
marketing exercises ever since small
systems took off a couple of years
ago. Consequently, the PET is now
Europe's biggest-selling small-busi-
ness computer (something that most
Americans cannot understand). This
has meant that most marketing em-
phasis, and space in retail outlets, is
aimed at the srnall-businessman with
only Z5000 ($12,000) to spend on an
initial system.

Software and Hardware
The other side of the coin, how-

ever, is that development of sophisti-
cated software to run on these sys-
tems has grown at a faster rate than in
the States. The British forte for pro-
gramming has come to the fore, with
word-processing packages like Word-
Craft and a Pascal compiler for the
PET now being marketed back to the
States. In fact, a large amount of the

By Robin Bradbeer

software sold by American software
companies such as Personal Soft-
ware, Programma and o thers has
been originally written in Europe.

This trade in software is not one-
way, though. A number of expatriate
Americans have set up very profit-
able businesses "Europeanizing"
stateside software. As one acquaint-
ance told me, "When you get a good
bit of European software it is prob-
ably better than a comparable Ameri-
can product — but when you get junk
it's really junk!"

Most European companies that
manufacture hardware have tended
t o leave the middle ground to i m -
ported American or Japanese models.
They have concentrated on the low-
end or high-end market, Typical of
the former is Sinclair with its ZX-80,
which is selling for under Ã80 ($200).
Or they tend to rip off American sin-
gle board computers; the UK101, for
example, is a technical upgrade of the
Superboard II. At the high end multi-
user systems seem to be mostly Euro-
pean produced, although probably
using American-made parts.

With government money available,
education, business and industry are

Robin Bradbeer, The Polytechnic of North Lon-
don, Dept. of Electronic and Communications En-
gineering, HolloMpay, London N78DB, England.



upwards. However, it does not have
highly developed software expertise.

Radio Shack takes a similar ap-
proach. Although selling systems
based on the TRS-80 computer, the
nearly 6000 shops give Tandy mas-
sive coverage. Any relatively large
shopping center has its Radio Shack.
In the U.K. only the Level I and Level
II systems are widely available. But
in the States a large system contain-
ing disks and printers and encased in
a modern-style desk would cost
around $3000. This system is tailored
for small businesses and is advertised
on local radio.

Two retail chains in the U.K. are
trying Radio Shack's approach.
Curry's, an e l ectrical retail chain
with 400 outlets, set up a specialist
group of stores concentrating on mi-
cro-based systems. Lasky's, an audio
retailer, has recently purchased a
micro shop as the basis for a group of
shops.

One aspect of microcomputing that
has not really been appreciated in the
U.K. is the repair of home-based sys-
tems. Companies like the Computer
Field Maintenance provide office and
lab-based repair, but there is really
no company providing comprehen-
sive facilities for h ome computer
freaks.

Two doors away from Byte of Palo
Alto, I met the Microdoctors, three
electronics engineers who provide a
host of specialized operations, rang-
ing from normal repair facilities,
with sophisticated test gear, through
fabrication and bit completion, to
system configuration. The Microdoc-
tors, all three of them, were obvious-
ly overworked.

Although available for the home
user, they were spending most of
their time servicing equipment under
contract from five shops in the area.
Their premises were, in fact, the first
Byte Shop in the Bay area, and prob-
ably the first in the world! This seems
to inspire them in that they see them-
selves pioneering a new form of ser-
vice industry — and one that can do
nothing but expand.

In conclusion, it is clear that the
West Coast of the States has adopted
microcomputing in a big way and is
therefore three or four years ahead of
the U.K. in attitudes. Whether mar-
keting and education policies in the
U.K. will permit a similar acceptance
here is debatable. It is disappointing
that circumstances here are not as
conducive as in the States. In that
sense we are all the losers. •

being subsidized in the "awareness"
area. There are many courses and
conferences aimed at the business-
man, teacher and engineer, not so
much in the use of computers but
what they can do. Surveys have
shown that the educational uses of
small computers are far more impor-
tant to the average Briton than busi-
ness use, yet there is little govern-
ment money available for actual pur-
chase, although aC9m ($22mj is avail-
able for training people on the nonex-
istent machines! However, by fund-
raising and judicial use of the budget,
one secondary school in three now
has access to a system of some sort.

Hobby clubs and exhibitions are
another group area. Europe does not
have the large exhibitions devoted to
personal computers, but local shows
can attract 3000-4000 over two days,
while the two or three major shows
attract 25,000 or more.

Micro Sales and Service
The differences between England

and California are striking. Micro-
computing in the U.S. is considered
normal. Tandy is selling over 200,000
TRS-80 systems a year in the U.S. The
fastest-selling system in the U.K., the
Commodore PET, is probably selling
around 300 systems per week at its
peak. With one quarter of all the peo-
ple in Silicon Valley, for example, in-
volved in electronics, it is no surprise
that the schools in the area are teach-
jng programming to seven-year-old
children. By the time they reach high
school, using the computer will be as
usual as using a calculator.

A brief look into some of the stores
in the area illustrates the variety of
approaches. Around some of these
stores are a number of small electron-
ics firms and consultancies, supply-
ing all the software and hardware
needs of the area. A lot of them were
run as part-time companies by those
employed in the local electronics in-
dustry. It was the first Byte Shop that
placed the order for the Apple I com-
puters that started Steve Wozniak off
on his road to fame and fortune! This
seemed to epitomize the difference
between the retail selling of cornput-
ers in the States and this country.

Computerland takes a totally dif-
ferent approach. This chain-store or
franchise system aims to have over
100 stores around the country. The
Bay area has three branches. Unlike
the smaller, single-owner shops,
Computerland sells a wide range of
systems at prices ranging from $500

please.

THE PROFESSIONAL FORTH

MORE FOR YOUR
RADIO SHACK

TRS-80 MODEL I!

FOR TRS-80 NIODEL I
(Over 1,000 systems in use)

AND MMS GIVES IT

~ Reeder Service — see page rgo

THE DABHANDl.ED
DATABASE MANAGEMENT

SYSTEM IN MMSFORTH
Now the power, speed and compactness of
MMSFORTH drlve a major applications pro-
gram for many of YOUR home, school and
buslness tasksl Imagine a sophisticated
database management system wlth flexlbili.
ty to create, maintaln and prlnt mailing lists
wlth multiple address lines, Canadian or the
new g.dlgit U.S. 2IP codes, and multiple
phone numbers, plus the speed lo load hun-
dreds of records or sort them on several
fields in 5 secondsl Menage inventories withselection by any character or combination.
Balance checkbook records and do CONDI-
TIONAL reporting of expenses or other cal-culations. File any records and recall
selected ones with optional upper/lowercase match, in standard or custom formats.
Personnel, membership lists, bibliographies,
catalogs of record, stamp and coin collec-
tlons — you name it! ALL INSTANTLY, with-
out wasted bytes, and with cueing from
screen so good that non-programmers quick-
ly master its use! With manual, sample data
files and custom words for mail list and
checkbook use.,
Technical: Handles data as compressed in-
dexed sequential subfiles of up to 25K char-
acters (9K in 32K RAMk Access 14 data
diskettes. Modified Quicksort. Optionally
precompiles for 5-second program load. Self.
adjusts for many routine mods. Structured
and modulsr MMSFORTH source code idealfor custom modifications.
THE DATAHANDLER V1.1, a very soph-istlcated database management system
operable by non-programmers (requires Disk
MMSFORTH, 1 drive & 32K RAMI; with
manuals. $59.95'

Goad dealers sought.

computer dealer or

MMSFORTH Disk System V1.9 (requlres t
disk drive 8 tSK RAM) ...... . . just gytk85'
MMSFORTH Cassette System V1.8 (requlres
Level II BASIC & 15K RAM)..... . . . $58.55'

PROFESSIONAL SUPPORT
Source code provided
MMSFORTH Newsletter
Many demo programs aboard
MMSFORTH User Groups
Programm/ng staff can adapt
THE DATAHANDLER to YOUR needs.
MMSFORTH UTILITIES DISKETTE: includes
FLOATING POINT MATH (L2 BASIC ROM
routlnes p lus Co mplex n umbers,
Rectangular-Polar coordinate conversions,Degrees mode, more), plus a full Forth-style
280 ASSEMBLER; plus a powerful CROSS-
RBFERENCBR to list Forth words by block
and line. All on one diskette (requires
MMSFORTH, 1 drive & tSK RAM), $55.$5'
FORTH BOOKS AVAILABLE

NIICRDFORTH PRIMER (comes with
MMSFORTH) separately .......... $15.00
USING FORTH — more detailed and advanc.
ed than above ..... . . . . . . . . . . . . . . $25.00'
THREADED INTERPRETIVE LANGUAGES-
advanced, e x ce l lent an a l y s i s of
MMSFORTH-llke language . .. . . . . $1ILSS~CALTBCH FORTH MANUAL — good on
Forth internal structure, etc ... . . . . $10.00~
' — Software prices include manuals and re-
qulre signing of a single-system userlicense. Add Sfkgg SIH Plus $1.00 Per addi-
tional book; Mass. orders add 5% tax.
Foreign orders add 15'/o. UPS COD, VISA 8,
MIC accepted; no unpaid purchase orders,
Send SASE for free MMSFDRTH informalion.

Get MMSFORTH products from your

MILLER MICROCOMPUTER
SERVICES (K2) o 255

51 Lake Shore Road, Natick, MA 01760
(617) 6534135



Despite size, clubbiness still emphasized.

Jtr'

LGD~OQ. ComaiJpotez Cluk
A Hvge Seccess

By Robin Bradbeer

he North London Hobby Com-
puter Club s tarted in O c tober

1978, and is now one of the most suc-
cessful in Europe. The idea was con-
ceived a few months earlier by some
of those at the Polytechnic of North
London who were interested in per-
sonal computing. The l i b rary had
been subscribing to American micro-
computing magazines for a year or

more, and the growth of computer
clubs in the States augured well for
similar activities in the U.K.

The Polytechnic was keen to back
the club. It has an active community
affairs programme and saw this new
activity as an extension of existing
work. Consequently, var ious con-
tacts in the national, local and spe-
cialist press were cajoled into giving

P

the idea editorial space. From the
time of the first press comment, the
telephones never stopped r inging.
When we had our inaugural meetings
in October, 400 people turned up
over two nights.

The charter members saw the club
as a fortnightly get-together of about
50 people, swapping ideas and appli-
cations. Obviously with 400 interest-
ed, we needed a different approach.
So we decided to split the club into
different sections, each with d i f fer-
ent bu t c omplementary i n terests.
Areas included do-it-yourself (home-
brewI computing, basic program-
ming, d igital e lectronics, business
news and particular computers such
as PET, Nascom and Apple. Some lo-
cal teachers were interested in setting
up an education group, but this never
got off the ground, so the club decid-
ed to set up a committee and other
short courses in some of the areas
rnentioned,

From the beginning of 1979, the
club ran evening courses in BASIC
programming, d ig i tal e lectronics,
computing for novices and assembly-
language programming. Two labora-

J

Robin Bradbeer is the chairrnan of the North Lon-
don Hobby Computer Club. Address correspon-
dence to the NLHCC, Polytechnic of North Lon-
don, Hogoway Road, London ¹ 8 DB, United
Kingdom.Jim Butterjield, surrounded by club members at the NLHCC monthly meeting.
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from.

tories were in use weekly fo r t he
»ornebrew group, and PET and busi-
ness groups were meeting fortnight-
ly. An average of 200 people were us-
ing the Polytechnic premises each
week. The Department of Electronic
and Communication Engineering let
the club use its computer hardware,
and eventually we were able to pur-
chase some single board computers
ourselves.
Locally Based

The club is very much a locally-
based organization, with around 80
percent of its current 250+ members
living within four miles of the Poly-
technic. About 40 members are as-
sociated with the Polytechnic as stu-
dents or s taff , wh i le the r est are
"members of the public." The cross
section of members' occupations is
fascinating. We h ave housewives,
schoolchildren, bricklayers, accoun-
tants„ D P m an a gers , p r o g r am-
mers — the list is nearly endless. This
gives the club a good base to work

Our monthly meetings also reflect
this varied background. About 150 of
the members get together once a
month for demonstrations by manu-
facturers of nevr systems or new pro-
gramming techniques. Typ ical ly ,
t heir meetings revolve around a
"beer break" in the nearby bar, with
the first half of the evening devoted
to an explanation of a concept — say,
speech synthesis or colour graphics-
and demonstrations of various appli-
cations later on,
Although between one and two

hundred people come along, we have
a sense of "clubbiness." This is es-
sential to the future of the club and it
is encouraged in many ways. Other
than the smaller weekly meetings,
vrith numbers varying from a dozen
for the business users group to 40 for
the homebrew sessions and 60+ for
the software workshops, the c lub
produces a quarterly magazine called
GIGO. This keeps the members in-
formed of committee decisions. Each
group vrithin the club has free access
to a couple of pages to describe its ac-

The Polytechnic not only contrib-
utes to the club's activities by its in-
vestment in hardware. The l ibrary
has extended its collection of comput-
ing books and journals, and we now
have the most comprehensive range
of personal computing journals in
London. The Computer Unit has also
agreed to let members use the new

DEC-10 that has recently been in-
stalled, on a supervised basis. These
two aspects give us a broader base of
activities than could be envisaged
otherwise.

Because of these developments, the
programme and organization of the
club has evolved. Instead of the ini-
t ial specialized groups and short
courses, the club programme now re-
volves around a series of workshops.
On Mondays the homebrew work-
shop not only uses the labs for project
work, but also includes a lecture pro-
gramme covering topics like solder-
ing techniques, printed-circuit fabri-
cation, digital design methods and
elementary wiring practice.

On Tuesdays the PET users group
and the business users group alter-
nate. The p r o gramme fo r t h ese
g roups covers topics such as i n -
put/output techniques, accounting
procedures and word processing.

On Thursdays what began as the
software workshop and covered such
things as advanced BASIC tech-
niques, Pascal programming and
game theory has evolved into two sec-
tions. A 6502 users workshop concen-
trates on OSI, PET, Apple, KIM and
similar systems. Some very interest-
ing machine code programmes have
evolved from this group. The other
section meets on alternate Wednes-
days and concentrates on the Z-80/
8080/Z8000 processors.

On Tuesdays a novice's group
meets. This is a series of self-con-
tained evening sessions on a six-week
"rolling" basis. Those club members
who know nothing about comput-

Some of the 200+ who attended Jim Butter/Mld's talh on the Commodore PET.

ers — and there are many w h o do
not — are introduced to v a r ious as-
pects of the subject. They can then go
into one of the vrorkshop sessions
with a d ecent background k n ovr l -
edge.

The DEC-10 is available on some
e venings for development o f p r o -
grammes too large for the smal ler
machines. The monthly meetings on
W ednesday night cover a vrh o l e
range of subjects. Jim Butterfield has
shown some amazing software tricks
with 6502 microprocessors; we had a
computer music disco and seminars
on computer fraud and pr ivacy on
small machines. We hope to link into
Prestel, the Post Office postal view-
data network, sometime this quarter
to investigate networking.

Teaching Each Other
With around 300 members and a

comprehensive programme of activi-
t ies, the club is now catering to a
whole range of needs. However, we
are aware that any complacency wi l l
mean fallling numbers, and conse-
quently less variety in our activi t ies.
One way we aim to overcome this is
by involving those who know some-
thing to teach those who do not . In
the homebrew area, fo r example,
someone who has built a computer
f rom scratch has invaluable knowl
edge, and this should be tapped.

If members are not able to expand
their activities as they get to know
more, they wil l become dissatisfied
and leave. One of the problerns vrith
clubs such as ours is that when they
become three or four years old, most

tivifies.
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of the members gather a fair amount
of knowledge about al l aspects of
computing. People now e n t e r ing
often feel out of it, and do not return a

o"ix4.
v

second time.
We look on computing as a hobby.

A lthough about o ne-third o f o u r
members are professionally involved

in computing, the recreationai allgie
is stressed quite strongly. A typical
comment from a DP manager work-
ing within ICL was t ha t he came
along to play games because he
couldn't at work. Others see comput-
ers as becoming an important ele-
ment in their future l ives, and they
w ant to k now w h a t t hey a r e a l l
about. We feel that part of our objec-
tive is to make computers human and
to break down the mystique that has
built up over the years. So, the mes-
sage is come and play with one — it
won't bite you.

The club is a founding member of
the Association of London Comput-
ing Clubs, and this links us to eight
other clubs in the London area. The
ALCC encourages reciprocal mem-
bership and has arranged some joint
meetings, It also organized the Lon-
don Computer Fair in July, with an-
other one planned for 1981. Over
3500 people attended during the two
days of the exhibition and saw 35
commercial and 12 club exhibitors.
Profits from ventures such as this go
to stimulate the starting of clubs in
the parts of London w i thout local
groups. 8User participation after Jin) Butterfieid's talk.

BECAUSE
~ Unique software • Technicai suppor( • Quick
delivery • Es(sbhshed company • Releese 2
cPrM (some packagesunder UN(x'andTRSDOS')
• 0 ueh(y software • In-house exper(ise • Fast
response v User onen(ahan • Compe(i(we pnces
• Cusfomer SerwCe • Verbatim' media • Onyx
hardware (CP/M end UNIX versions)

BECAUSE

gives you no-nonsense technical answers that save
you time. Call: (714) 848-1922.

Unique swift routing Cybernetics response system

E u tlf
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v NEW RM/COBOL' applications:
• Qrder Entry/Inventory < Recelvsbles s Psyables o
GeneralLedger o Financia)Modellng s ClientAccount-
ing-and more on the wayl

• NEW CBASIC2' appllcatlons:
v REAP (Real Estate Acquisition Programs).

Business
Niedical
Real Estate
Computer Systems ooBR'Kli'8 'tprt'©rfifij C) bSP'rtiaIIIcm F

RM/COBOL-The new slandard lar mlcrocamputer CQBQLII
for CP/M (also on TRSDOS 8 UNIX) with ellernate keys(rnulll
screen hsndllng, Interacllve debug, snd the most useful Level 2 I
ible wlth RSCOBOL'-but runs fasler.
Plus exishng CBASIC2 packages

APH (Aulome(ed Patient His(ory)
QSbOme 6 ASSOC.— PayrOII • Payab(eS/ReCeiVableS
• General Ledger

NAD' (Name and Address)
PMS (Proper(y Managemen( Sys(em)

Inqu(re for detsils
Trademarks of: 'Ryan-McFarfand Corp.,:Compiler Sys(ems, Inc . 'Digital Research. 'Bell
Telephone Lsbora'Iones, Inc.. 'Tandy Corp., "Verbatim, Inc. 'Cybsrnehcs. Inc. 'S(ruc-
lured Sys(ems Group. Inc. vsmall Business Applicatians, Inc.

And system software packages.
MAGIC WAND' Edi(ing/Word Processing
CBASIC2 Compiler BASIC
QSORT' Sof( Merge Package

Ilonsl user-orlented lealures.

The only COBOL TRS- 80', Madel li CP/M-The fastesl Mod)I CP/M wlth the mosl leatures. Qul-
-key IsAM), cRT sta ndlng teaching documentalion for newcomers tocp/M, multlple CRT emule-ealures. Compsl- tlo n . down loadlng peckege, supporl for CORVUS 10 Mb herd dlsk. Many addl-

(O IV Ife Ie IR IN IB IT ( I Io Is 6 04 1 Newman Ave., Suite 208
gN Hun(ington Beach. CA 92647

Dw(iibu(eb in U K by
Microccmpu(er Applications L(d

I I. Riverside Court. Cavershsm, Reading. Eiig(anc
TEL (0134I 470425

(714) 848-1922
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labels.

and gol

This data base management program for CBM or PET 321(
handles most business data processing chores with one
program. No computer experience required. Iust turn it on

EXTREMEI.V KEXl8lE fEATIUIRES
Create records with up to 24 fields of data of your
choosing.
Flle up to 650 records on each floppy diskette (1800 if you
own the 8050 Disl< Drive).
Change or add fields at any time.
Change data disks without dumping operating program.
Sort or search by any one or two fields.
Data can be added as $ amounts, with right hand
justification.
Perform arithmetic operations on fields with $ amounts
( +, - , , /).
Merge Files, change or scratch records, output mailing

Completely interactive with WordPro 3 or 4', output form
letters, mailing lists, accounts receivable, invoices,
statements, inventories. even reports on your favorite
fishing holes (and have more time to go fishing too).
Start the new year off right with Create-A-Base.
You'll pat yourself on the bacl< for months.
Create-A-Base runs on CBM 803Z or Z001 3ZK machines.
Available on disl< only: list price $200.00.
Price $200.00
For the 8050 Disk Drive $360.00
'Word Pro is a registered tradernark of Professional

minutes,

programs.

Software Inc.

Business Machines.

'IAI'ORDCHK(C,K
WordChecl< is the secretary's lifesaverl
Our newest and already one of our fastest selling

This program interacts with WordPro 3 or 4' . Run your
letters and documents through WordChecl< it checks EVERY
SINGLE WORD for spelling or typographical errors.
WordChec'I< contains a spelling list of most cornmonly used
words. Any words that do not match this list will show up
on your screen, If thiese flagged words are all right pass
them by with the pressing of a single l<ey or
AUTOMATICALLY add them to the spelling list without
having to retype them.
WordCheck is ideal for doctors, Iawyers and anyone else
doing technical writing. WordChecl< is so simple to learn to
use your secretary can be working with it in a matter of

Your worries are over! No more scrambling for the
dictionary when you have to write "f luorescent",
"nucleotide" or "receive". WordCheck does the worl< for
you quickly, thoroughly and accurately.
Available for CBM and PET 321(' * machines with dual disl<
drives. List price is only $200.00.
' Word Pro is a registered trademark of Professional

** CBM and PET are registered trademarks of Commodore

Software Inc.

IINVIENTOIRV it IDNTRQIL
Disl< based for CB/Vl or PET 3ZI(
Inventory
Point of Sale
Accounts Receivable
Inventory a miniimum of 2000 items per diskette (a lot
more with the 8050 Disk Drive.)
Complete records of merchandise purchased and sold.
Update files and supply cost values of stocked items.
Update cash and credit sales, write invoices, remove sales
from inventory and l<eep running total of sales tax.
Cash sales and credit sales.
Maintain a complete record of items charged, payments on
account, print bills, sort files and print out summary
reports.
List price is only $100.00

Return to BASIC at will.

PIE7-7K|EAQ
ONILllNK 7|EIRBQhNAE. SOM:TWARK fOR '
THK SQ3 0 OR TNW MGDKM
Machine language routines for speedy perforrnance.
All necessary screen and keyboard character conversions.
Control l<ey and special key functions.
Termina'I to Disl< Storage.
Sequential or Program file transmission capability.

Operate Half or Full Duplex.

Support programs, such as a
SEQ FILE READ/EDIT/PRINTER which allows you and your
customers to read. edit and printout those data Files you
will be receiving from the SOURCE and other such data
bases. Also provided Is a SEQ/PROG DECODER which allows
decoding of operating programs which have been
transmitted via the 8010 MODEM.
This program and complete operating documentation lists
for only $39.95.
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A microcomputing revolution has begun in Argentina.

The Argentine Connection

By William P. Winter, Jr.

M icrocomputing in Argentina for
the private citizen can best be

described in one word — frustrating.
When I f i rs t l ooked around fo r

dealers in Buenos Aires (pop. 10 mil-
lion), I found almost nothing. Rumors
had it that several outfits sold Radio
Shack TRS-80s, but I couldn't f ind
one. They didn't advertise or have a
sales room. A flier I picked up at an
industrial show a year ago gave an
address, but it was a private home
and no one answered the door or the
phone. I later found out that they no
longer sold Radio Shack products.

A friend who works as a program-
mer in the local factory of a l a rge
multinational company told me they
had recently received a TRS-80 for
evaluation. The price? Hold your hats
— $4000 for a level II 16K system with
CPU, monitor and cassette deck.
Someone really made money on that
deal. The price was high even by
Argentine standards, where taxes
boost prices by about 100 percent.

The company was having trouble
with the computer because of li tt le
support or software; also, the instruc-
tions were in English, which the em-
ployees don't understand well. I sug-
gested that'we get together (I am also
a TRS-80 owner) and exchange in-
formation — a sort of psers group-
but so far nothing has developed.

While doing my legwork I did dis-
cover that some equipment is avail-
able. The Motorola MEK6802D3 as-
sembled circuit board sells for $480,
which I u nderstand is double the
price in the U.S. It comes with com-
plete documentation, but no acces-
sories or power supply. The Cosmac
VIP goes for $565, with no support.

Also on the market is the Texas In-
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was a man who knew computers,
knew business and came directly to
the point.

Lodi gave me a good outline of the
microcomputing situation in Argen-
tina — today and in the future. Up to
this point, no manufacturing or mar-
keting organization has made a seri-
ous attempt to serve the Argentine
market. There have been some fly-
by-night, quick-buck operations, but
nothing serious. Now Texas Instru-
ments is entering the field, with Ra-
dio Shack right behind. Radio Shack,
for instance, is p roviding t ra ined
technical personnel and p r ogram-
mers to set up operating systems,
complete with software and servic-
ing.

Lodi game me a copy of the legiti-
mate list pr ices for TRS-80 equip-
ment. The Model I Level II 16K sys-
tem sells for $2037, a far cry from the
$4000 the local factory paid.

Software, as Lodi pointed out, is a
real problem. Software avai lable
from the U.S. is not directly usable
here; the business structures, taxing
systems, employee laws and so on
are very different from those in other
parts of the world. So software must
be developed from scratch to meet
the unique needs of Argentina.

Microcomputing here is not for the
hobbyist. High prices and lack of
component parts and other hardware
make it almost impossible for an in-
d ividual to become involved. The
major users are the small-to-medium
businesses. Lodi predicts that there
will be a massive development in this
area during the 80s. •
William P. Winter, Jr., O'Higgins 3168, Buenos
Aires, Argentina.

struments TM990/189 for $665 (list
price in the U.S. is $299). This unit is
designed for the college classroom to
be used for teaching microprocess-
ing. It comes complete with l i tera-
ture. TI does have a field officer here,
so support for their computer should
be available.

Radio Shack Arrives
Qne day while out on the streets

pursuing my regular activities as a
missionary, I happened by a store be-
ing renovated. It had newly painted
lettering on the window advertising
Radio Shack computer products. It
was empty as yet, but four men were
sitting together talking. Lo and be-
hold, a Radio Shack representative
was setting up a new computer outlet
with a local firm.

Several days later I met the mana-
ger, Nenson C. Lodi of Factorial Co.
What a refreshing experience! Here



THE ORIGINAL MAGAZINE FOR
OWNERS OF THE TRS-80™" MICROCOMPUTER

MONTHLY

N
C. OWNERS

SOFTWARE
FOR TRS-80'"

NEWSMAGAZINE
FOR TRS 80'

OWNERS E
MONTHLY NEW S M A G A Z INE

Practical Support For Model I, II R III
• PRACTICAL APPLICATIONS
• BUSINESS
• GAMBLING • GAMES
• ED UCATION
• PERSONAL FINANCE
• BEGINNER'S CORNER
• NEW PRODUCTS
e SOFTWARE EXCHANGE
® MARKET PLACE
I QUESTIONS AND ANSWERS
4 PROG RAIN P RINTOUTS

. . . . AND MORE

INCLUDE THE FOLLOWING:

• INVENTORY CONTROL
• STOCK MARKET ANALYSIS

I.ANGUA(iF
• I.INE HFNUMBERIN(i
• AN() CASSFTTF. TIPS. PH()4HAM I-IINTS. I.ATf S'I' PHOI)UCTS

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM)

• WORD PROCESSING PROGRAM {FOR DISK OR CASSETTE)
• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER
• PAYROLL (FEDERAL TAX WITHHOI DING PROGRAM)
• EXTEND 16 DIGIT ACCURACY TO TRS 80'" FUNCTIONS (SUCH AS

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS)
• NEW DISK DRIVES FOR YOUR TRS 80'"
• PRINTER OPTIONS AVA[I.ABLE FOH YOUR TRS 80'"
• A HORSE SELECTION SYSTEM' **ARITHMETIC TEACHER

COMPLFTE MAII ING I.IST PROGRAMS (BOTH FOR DISK OR CASSETTE
SEQUENTIAl. AND RANDOM ACCESS)

• RANDOM SAMPI.[N(i *** BAR GRAPH
• CHECKBOOK MAINTFNANCF PROGRAM
• I FVF[. II UP[)ATFS**' I.FVFI. II INI)FX
• CHEDIT CAR[) INf-'ORMATION STOHA4f'. FII.F
• BF 4[NNFR'S GUIDE 'I 0 MACH[NE I AN4UA4f: AND ASSFMB[.Y

( OMING S()ON {(iFNf RAI I.fil)( if:.H. ACC()UNTS PAYABI F AND
HLCFIVAHI E, FOHTHANK<t, f-'INANCIAI APf'l.l{ ATI()NS PACKAGE.
f<H()(iHAMS I-'OR I [OME()WNFHS, MEH(il: I

iW() I'H()(iHAMS.
Sl A I'IS'I'ICAI. ANI) MA'I Hl-:MA I I(.'Al I'H()(iHAMS < BO!'I[
F.[.f'.Mk.N1'AHY ANI) AI)VANCf-:l)i AN[)

« <~ x«' <i A Il<al <I Xt '<<<li < )< I AXI «< < <Kt'pgK
WORD PROCESSING PROGRAM F<ir writing letters, Iext. ma<[<ng ksts. etc.. with each n«w suhscnptions or renewal.

LEVEL I I RA M T E S T Che cks random access mernory to ensure that a[l memory locations are w<irking properly.

CLEANUP Fast action Maze Game.
ADVENTURE Adventure <<0 hy Scott Adams (From Adventureland Internationall.
' All prograrns are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-ll Version).

CASSEITF. AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE.

DATA MA N A G E M E NT S Y S T EM Complete (ile manageinent for your TRS 80'". Fgpp

rSEND FOR OLIR NEW 18 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS

lCQMPUTHQNILSl-- - - - "

OF TRSKO'" PROGHAMS AVAII.ABLF ON

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

<vv<~ <~ < ~ T~ s<<<vcx

50 N. PASCACK ROAD
SPRING VALLEY, NEW YORK 10977

HOUR
ORDER

LINE ~
V~. (OUTSIDE OF N.Y. STATE)

NEW TOLL-FREE
ORDER LINE

(800) 431-2818ONE YEAR SLIBSCRIPTION $24, .

TWO YEAR SUBSCRIPTION $48,

SAMPLE OF LATEST ISSUE $ 4 . . . , , . . . , ,
START MY SUBSCRIPTION WITH ISSUE .. . . . . . . . .

NEW SUBSCRIPTION .. . . . . . . RENEW A L . . . . . . . .

914 425-1535

(ttt - July 1978 • t(7- January 1979 • t{12- June 1979 • t(18 — January 1980)

FXP DATECREDIT CARD NUMBER

SIGNATURE

NAME

ADDRESS CITY STATE [P
•" ADD $6 YEAR {CANADA. MEXICO) • ADD ${2 YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA tt< MEXICO"
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Marketing strategy, not luck, draMIs U.S. firms in droves.

The Skill af the Irish

t

1cs.

By Robert O'Connor

reland, with its generous system of
grants and tax relief and its access

t o the European market, i s w e l l
poised to take full advantage of the
coming revolution in microelectron-

During the last four years a parade
of American electronics f i rms has
come to this small country. Compa-
nies that are naturally identified with
Route 128 near Boston or with Cali-
fornia's Silicon Valley are now hap-
pily doing business in such places as
Dublin, Limerick and Cork.

Among the big names here are
Mostek, Digital Equipment and Mea-
surex. In the micro field, Apple Com-
puter, Inc., of Cupertino, CA, moved
i nto a 43,000-square-foot plant i n
Cork to supply personal computers
for the European market. Analog De-
vices, of Massachusetts, which has
been in Ireland since 1976, is concen-
trating the entire production of inte-
grated circuits — from design to mar-
keting — in Limerick.

In all , foreign-owned electronics
companies have about 70 plants oper-
ating in Ireland, representing a fixed
investment of about $600 mi l l ion.
American f i rms account for rnore
than 80 percent of this investment.

The IDA
The Industrial Development Au-

thority (IDA) is largely responsible
for this influx of capital. The IDA has
a mandate to create as many jobs as
possible for an expanding Irish work
force, and its range of incentives is
impressive.

Ireland will pay up to 50 percent of
the cost of plant and equipment and
100 percent of training costs. Firms
that committed themselves before
1981 to coming in enjoy complete tax
relief on exports until 1990. For new-
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seas.

er arrivals, there wil l be a standard
corporate tax rate of 10 percent. Re-
patriation of profits and full deprecia-
tion of costs are also allowed.

And there is Europe. Since 1973,
when Dublin jo ined the European
Economic Community (EEC), the
IDA's salesmen have been getting the
attention of American industrialists
by telling them that Ireland (popula-
tion 3.3 million) has, in effect, a big-
ger domestic market than the United
States. The average return on invest-
ment for U.S. companies in Ireland
is, at 29.9 percent, the highest for
American firms doing business over-

"This compares with 13 percent for
EEC countries as a whole," one IDA
official here says.

The heavy activity in the computer
field here can be traced to a decision
by the IDA i n t h e early 1970s to
launch a major attempt to lure the
electronics industry. The success of
this policy, according to the agency,
is reflected by the fact that one-half of
U.S. electronics firms that decide to
go abroad now choose Ireland. The
development o f el e c t ron ics has
paved the way for other, more dra-
matic, advances in the future.

James I. Whelan, project manager
of the IDA's Overseas Division, says
the decision to go after the electronics
industry was made on the basis of
that sector's high profitability, long-
term stability and encouraging pros-
pects for economic growth. He also
mentions the fact that electronics is a
clean industry.

The possibility for l inkage with
other areas is another consideration.
Expansion into computers, for exam-
ple, has led to the production of ter-
m inals, pr inters and d isk d r u m s.
Business electronics has meant word-
processing equipment and intelligent
typewriters. And, Whelan says, there
is the microchip, "the basic intelli-
gence of the computer industry."

"In our studies of the electronics
industry," Whelan says, "we found a
close connection between the devel-
opment needs of the Irish economy
and certain areas of the electronics
industry."

The late Sean Lemass, prime minis-
ter from 1959 to 1965, did much to at-
tract foreign investment to a country
that had traditionally relied on high
tariff barriers to protect feeble native
industry.

Lemass' successor, Jack Lynch,
continued this opening-up process. In
1965, while still minister for industry
and commerce, Lynch negotiated the
Anglo-Irish Trade Agreement, which
established a free trade area between
the two countries.

Lynch recalls that the price Ireland
had to pay was a ten-year phasing-out
of tari ffs against Br i t ish industrial
goods. Dublin agreed to this with a
rnuch l a rger p r ize — the Common
Market — in mind.

"We felt," Lynch explains, "that if
Irish industry could adjust i tself to
withstand British competition, then it
would be in a good position to with-
stand competition from the industrial
countries of Europe."

In 1969, under Pr ime M i n i ster
Lynch, the IDA was reorganized. In-

Freelance writer Robert O'Connor livesin Dublin,
Ireland.



own.

stead of civi l servants, one off icial
says, it now has "people who have
business experience and therefore
can have empathy with the business
people that we deal with."

Helped by a p ro-investment out-
look from both of the major political
parties, they have done their job well.
Besides computers and electronics,
Ireland has established a growing ex-
port trade in pharmaceuticals and
health care products.

The Offshore Syndrome
Of course, Ireland is a small coun-

try. Its dependence on outside coun-
tries to buy its exports, coupled with
foreign control of its industrial base,
means that it could be dragged along
by outside forces faster than it might
otherwise choose to advance on its

Dr. Barry O'Shea, a member of the
National Board for Science and Tech-
nology, recognizes this "offshore syn-
drome" and argues that part of the
solution is t o m ak e f o reign-based
companies "more Ir ish." The deci-
sion of Analog Devices to established
a front-end operation in Limerick is
an example.

As Robert Cochrane, also a mem-
ber of the NBST, puts it, companies
that have started offshore operations
"have become increasingly locked
into the Ir ish economy, and this is
desirable from our point of v iew
because the possibility of a pullout
becomes less and less."

Both men are optimistic. Cochrane
points to trends in employment and
exports. In 1980, according to the
IDA, 13,500 electronics workers in
Ireland produced about $800 million
worth of exports. By 1985, employ-
ment is expected to rise to the 30,000
range, and exports, the IDA f eels,
will easily triple.

Cochrane says the 1980 figure rep-
resents 20 percent of the value of in-
dustrial exports. In 1985, he says it
will be 35 percent. Another encour-
aging factor, he adds, is that in 1980
Ireland was already producing 2 per-
cent of the European electronics out-
p ut — with 1 percent o f t h e w o r k
force. This share, he says, will in-
crease as electronics becomes even
more important in Ireland.

Cochrane acknowledges that the
Irish government has been criticized
for its generosity to the multinational
corporations, but he contends that, in
i ts efforts to compete on a w o r l d
level, the country does not have a
great deal of choice.

U.K."

across the Irish Sea.

The Irish government has
been criticized for its

generosity to the
multinational corporation, but
...the country does not have
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Turning to social attitudes, O'Shea
says that Ireland is more open to new
ways of thinking than is its neighbor

"In general," he says, "we have ac-
cepted change more readily than the

He cites two examples: member-
ship in the Common Market and dec-
imalization of the currency, each of
which took effect in Britain and Ire-
land in the early 1970s. In Ireland,
O'Shea says, neither issue is the sub-
ject of debate, whereas in Britain
each can still touch off an argument.

Computer Automation
Computer Automation of I r v ine,

CA, has about 130 employees at an
eight-acre site in Dublin, and, accord-
ing to General Manager Stuart F.
Dale, its experience in Ireland has
been positive. The plant, whose staff
is scheduled to expand eventually to
500, makes minicomputer products
and data processing systems for com-
panies that need computers capable
of talking to each other. Dale says the
plant's capacity will develop to the
point where it will be producing pro-
grammable test equipment.

Computer Automation is a public
company organized in 1967. The
firm's board of directors and the IDA
reached agreement on the Irish proj-
ect in 1978, and production began in
February 1979. The company is in
line for a total grant package of about
$5.1 million.

When asked why I r eland was
chosen, Dale sounds for a rnornent
like a pitchman for the IDA, He re-
cites the usual list of attractions: the
tax benefits and grants; the access to
Europe; the availability of high-qual-
ity, English-speaking labor. This last
consideration, he says, was impor-
tant for his firm, which is undertak-
ing its first foreign venture.

I abor costs, Dale reveals, are
slightly lower in Dublin than at Com-
puter Automation's two other plants,
in Richardson, TX, and I rv ine, He

says there is "more compression"
here and speculates that the Irish tax
structure, which grabs bigger and
bigger bites out of rising earnings,
tends to lessen the difference be-
tween top and bottom.

" Interestingly enough," h e re-
marks, "the starting rate in our low-
est job classification here is a tiny bit
above the lowest rate for starting
classification in the States."

Seventy-five percent of Irish indus-
trial workers are unionized. While
C omputer Au tomation's tw o U . S .
plants are non-union, there is com-
plete unionization at its Dublin facil-
ity. Dale says that labor relations
here are good, and he says that the
Dublin plant is making a profit, al-
though he won't say how much.
There have been no work stoppages
at the Dubhn plant.

"Overall," Dale says of labor costs,
"I think it's costing slightly less here,
but not substantially less. And wages
have been increasing in Ireland faster
over the last couple of years than they
have in America. So what differences
existed in the past have tended to be

He says technical education "is
very good in terms of basic electron-
ics training and is improving as re-
gards the exposure to computers. The
first thing is to give them (the stu-
dents) a sound basis of electronics,
and I think they stack up quite well,"

Asked what problerns he has
found, Dale says, "The communica-
tions system is poor, particularly if
you get located in some of the west-
erly areas."

He adds that there is a difficulty in
finding qualified supervisory people
and a lack of "the whole range of sup-
ports and services" that would nor-
mally be available in a large, metro-
politan area in the United States.

Dale also indicates that an Ameri-
can businessman in I r e land m ight
f ind himself more involved with the
government than he would p refer.
Services that are provided in the U.S,
by utilities or by private companies
are often in the hands of governrnent
agencies here. And Dale tactfully
suggests that some of these bodies
"are not as responsive or efficient" as
they should be.

Data Terminal Systems
Like Computer Automatson, Data

Terminal Systems (DTSj, of May-
nard, MA, is a relative newcomer to
Ireland. It began its Irish operations
in a temporary site in 1978 and the
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following year moved into a perma-
nent plant in Clondalkin, a village
outside Dublin.

The factory p roduces electronic
cash registers and ' " p o int-of-sale
terminals," th o s e s o p h is t icated
che'ckout monitors that can do so
m uch t o i n c r e ase r e t a i l p r o f i t
margins.

John J, Quinlan, DTS' personnel
manager, says there are 160 people
employed at the Clondalkin plant, of
whom 20 are in marketing. Like Dale
at Computer Automation, he will not
discuss profits, but wil l say that the
work force at the Clondalkin site is
scheduled to increase to 800 in about
five years.

Quinlan says DTS' start-up grant
was 40 percent, or about $800,000,
Also in the works is a training grant of
almost $250,000.

"The whole idea o f a tr a in ing
grant," he remarks, "is a realization
by the Irish government that in some
areas skills are not available in Ire-
land.

Quinlan, himself an Irishman, said
that while sk i l led managerial and
technical people are in short supply,
it is much easier to f i l l p roduction
jobs in D ub l in t han i n M a ynard.
Here, he said, there are ten appli-
cants for every opening on the shop
floor. The $200-plus a week general
workers earn here, plus their higher
level of benefits, makes labor costs
between the two plants comparable.

DTS moved into a plant that was
built for it by the IDA. The fact that
the agency builds factories on specu-
lation is a lure for computer firms,
who rate the ability to get into pro-
duction quickly over the need for
elaborate facilities.

Marketing in Amer ica
The IDA's marketing program in

the United States is, to say the least,
aggressive. The importance the agen-
cy places on reaching the U.S. com-
puter industry is underlined by the
presence of an office in Menlo Park,
CA, to serve th e n e arby Si l icon
Valley. There are seven IDA offices
in the U.S. and one in Canada.

The ID A ' s r e p r esentatives i n
America are marketing specialists
who know how to knock on doors,
and they do so about once a quarter at
each of the major U.S. corporations.

Part o f t h e i r a p p roach, James
Whelan says„ is to convice American
firms with customers in Europe that
once they reach a certain level of
sales on this side of the Atlantic, "it

sary.

becomes prudent for them" to go into
production in Europe as well. Then a
location is gently suggested.

Whelan says some American corn-
panies will make the jump after
European sales have hit $10 million.
Others wil l wai t unti l the f igure
reaches $30 million.

The goal o f a n IDA sa l esman
abroad is to get a corporation to agree
to a site visit. After that is arranged„
the agency assembles a team i n
Dublin to begin planning. During the
visit, which generally lasts from four
to five days, the IDA introduces its
guests to bankers, representatives of
AnCo, the government training agen-
cy, and even competitors who have
already set up shop here. If things
progress to the stage of serious nego-
t iation, Whelan says, they t r y t o
"satisfy the company without having
to give away the kitchen sink."

L ike Cochrane o f t he NB S T ,
Whelan believes that the IDA's gen-
erosity is both justified and neces-

"Our bottom line," he says, "is the
creation of jobs,"

H e notes that I r e land has t h e
youngest population in Europe, with
more than 50 percent of its people
under the age of 25 and more than 30
percent under 15. Unemployment, a
persistent problem, was running at 8
to 9 percent in 1980.

The drop i n f a r m e m p loyment,
Whelan says, "is going to mean that
there will be a flood of people in the
next 10 to 20 years into other sectors
of the economy, the industrial sector
and the service sector."

The Future
Whelan can see no point in the fu-

ture where the IDA will be able to re-
lax. Ireland's strongest competition
for investment is coming from the
U nited K ingdom, par t icularly i t s
" special d evelopment a r eas" i n
Northern Ireland and Scotland.

As of 1979, it was costing the IDA
an average of $10,000 for every job
that was created. The cost of recent
projects has suggested that f i gure
may have risen sharply. Whelan says
the country gets its money back with-
in 2' JJ2 years in the form of taxes and
other economic benefits.

An economist for th e E conornic
and Social Research lnstitute, an in-
dependent research organization that
draws most of its funds from the gov-
ernment, believes that the IDA's poli-

(Cantinued OII P((gE 66]



Microtechnology comes to Ireland

o the average Irish citizen, the
presence of so much foreign

investment may mean the differ-
ence between having to emigrate
and being able to live in his own
country. The bulk of the business
is in the Dublin area, but Limerick
has emerged as an industrial cen-
ter, and the IDA, by offering to in-
crease grants, has been able to
steer investment to r u ra l a reas
where it is most needed.

The National Board for Science
and Technology (NBST), a public
body, is now involved in a defini-
tive study of vrhat Ireland can ex-
pect from microelectronics. The
project, due for completion th is
year, is under the d i rection of
Robert Cochrane and Dr . Barry
O'Shea, two members of the NBST

Cochrane and O'Shea explain
that the study is aimed at sparking
a general discussion of microtech-
nology in Ireland, something that
has not yet happened.

"Some of the treatment in the
news media has tended to be
somewhat superficial," Cochrane
o bserved, adding that th e n ew
technology has been painted as
something that w i l l e i ther open
the door to a g lorious utopia or
usher in an age of gloom and
massive unemployment. T h ey
s uggest that neither wi l l be t h e

Nevertheless, an interim report
they released last year states, "The
technology and application of
microelectronics has tremendous
political, cultural, sociological,
psychological and philosophical
implications. We are today in a
unique position in that vre can an-
t icipate the changes which a re
ahead and so direct them, plan for
them and prepare for them."

According to Cochrane and
O'Shea, one factor that vrill tend to
lessen the impact of the new tech-
nology here is the importance of

Glorious Utopia

Gloom and Unemployment'?

cent,

staff.

case in Ireland.

sible.

agriculture. Cochrane points out
that 22 percent of the Irish labor
force is still on the farm.

"For a r e latively developed
Western country," he says, "it's
an extremely high proportion."

In the U n i ted States and the
United Kingdom, Cochrane says,
only 3 to 4 percent of the workers
are involved in agriculture. The
figure for West Germany is 9 per-

The percentage of agricultural
workers in Ireland is expected to
drop in the next few years, but this
decrease will be offset in part by a
sharp rise in the size of the labor
force itself. Cochrane said the pro-
portion of those involved in farm-
ing should eventually stabilize at
about l l percent.

While the microchip wil l intro-
duce more ef f iciency in animal
husbandry and crop management
and thus permit some staff reduc-
tions, O'Shea says that "the new
technology per se is not likely to
have a major effect on agriculture
i n th e f or e s eeable f u t u r e . "
Cochrane adds that the small size
of Irish farms means that massive
automation on the scale of Ameri-
can-style agribusiness is not fea-

Smallness should also inhibit the
effects of automation in industry.
Cochrane says the average firm
here has about 50 people and notes
that in Br i tain a company wi th
1000 employees is c lassified as
average-sized. "That's a very large
firm in Ireland," he observes.

Pointing out that in industry, as
on the farm, f u l l automation is
possible in only a very large opera-
tion, Cochrane says that this pros-
pect "in all sectors of the economy
in a relatively few years is slim."

Organized labor has been very
enthusiastic about the electronics
industry in Ireland, and the feeling
about microtechnology is one of
cautious optimism. Donal Nevin,

result."

the service sector

assistant general secretary of the
Irish Congress of Trade Unions,
the Irish equivalent of the AFL-
CIO, cites the number of jobs elec-
tronics has already created and
says microcomputing has "enor-
mous potential" for expansion in

N evin s a ys , h o w ever , t h a t
unions are "apprehensive" about
potential long-term effects, partic-
ularly on the jobs of women, who
make up a large percentage of the
work force in electronics. He says
organized labor would like to see
advances in technology used to in-
c rease leisure t ime "not fo r i t s
own sake, but to control the wide-
spread unemployment that could

Irish unions will probably have
a great deal to say in this area,
given the high rate of organization
among workers.

Nevin concedes that Ireland has
a reputation abroad for labor un-
rest, but contends that most of the
problem lies outside the area of
private industry. He says that 85
percent of the days lost to strikes
in 1979 were in the public sector.
A notable example that year was a
19-vreek postal strike.

"That's not to say we don't have
problems in this area," he states,
"but they haven't prevented 600
to 800 foreign f i rms that have
corne to Ireland over the last 20
years from thriving," •
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cy on foreign investment has worked

"Southern Ireland," he says, "was
one of the first relatively less-devel-
oped countries to embark on export
growth, The main vehicle for t hat
was foreign investment."

The 1960s and early '70s, he says,
w ere a boom p er iod al l o ver t h e
world, but since 1974, "the competi-
tion for international mobile invest-
ment has increased dramatically.

"In a sense, then, the multinational
enterprise is in a very nice position.
It's in the position of being able to
pick and choose."

He said that the country could "get
into a situation where the IDA could
well be paying too much for foreign

As for the threat that foreign busi-
nesses might exercise political con-
trol, he says, "There's no foreign in-
dustry playtng a dominant role in the
country. And most of the plants tend
to be rather small by i n ternational
standards. I don' t th ink people see
any danger of their exerting political
pressure,"

And concerning any fears that an
incoming company might have about
losing control of its enterprise to the
government, th e e conomist said,
"Obviously the cl imate for foreign
investment here is quite favorable.
There's certainly no danger of expro-
priation. It's certainly more favorable
than in the U.K. or Prance."

So, regarding the changes that
microtechnology will bring, the out-
look in I reland appears to be very
promising.

The IDA, which could teach corre-
sponding agencies in the more indus-
trialized countries a few things about
business, has laid a solid foundation
in the form of a large, varied electron-
ics industry. The government, re-
flecting a realism common to smaller
nations, remains committed to for-
eign investment. And the Irish people
themselves, no longer forced to emi-
grate en masse, look upon the crea-
tion of thousands of jobs as a sign that
their children will also be able to stay

The factors that have made Ireland
attractive in the A m er ican board-
room are l ikely to continue with a
cumulative ef fect. Th is country-
through its incentives, its att i tudes
and its commitment to Europe — is
likely to exert an ever stronger pull
on the U.S. computer industry. In a
sense, Ireland already has one foot in
the next age. •

• '
'

•
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FOR APPLE II AND APPLE II PLUS COMPUTERS

Ou e i a iOn'
i rr

'.,r
,

'4 if"'
4 "Ki

S trm; Rgj j ,r

SG. 24 Vidceo 9isplay with Upper avdl i ower Case
~ is a hardware board that may be plugged into any slot in Apple li or Apple II Plus 32K or 48K Disks • fu l l 128 ASCII character set, including
control characters s fully programmable cursor • built in l ight pen capability ~ inverse video • fu l l cursor control • works with
50/60Hz o has 2k of its own screen memory • has its own video output jack that must be connected to a monitor (or a highband width black
8 white TV thru a good RF modulator). Color TV's produce a poor display and are not recommended. • permits you to connect another
monitor (or a T,V. set thru RFmod) to the Apple video output jack • displays 24 lines of 80 column text — programmable for different
values o permits you to have graphics on Apple video output • video output and Apple video output may be connected to one monitor thru
optional video switch • is active only when addressed for reading from or writing to • accepts lower case input from keyboard by use of
escape key. (no modification required) or direct use of shift key (1-wire connection from shift key pad to DoubleVision required). • is compati-
ble with the latest version of varlous word processing software packages. Presently these include Apple-pie 2.0 — Programma International,
Easywriter Professional system — Informational Unlimited, Text Editor/Formatter — Peripheral's Unltd. (when ordering from these companies,
please ask for versions compatible with DoubleVision). All software available from Computer Stop when released. • Peripheral's Unltd.
B.I.T.S. and P.I.T.S. and Southeastern Software's "DATA CAPTURE" with Micromodem and communication card. These packages give ability
to upload, transfer and download files from remote computers, and all at 80columns! • Programma lnt. latest assembler LISA V 20 will sup-
port full 80 column display • is transparent for use with Basic and Pascal • software on disk for easy modification and adaptation for dif-
ferent applications • completely commented source l i s t ing o f sof t w are and h a r dware schematics available • PASCAL
(optional) o becomes the console when installed in Pascal o Permits 80 column text processing with full upper/lower case while using
Pascal's editor • must be plugged into slot 3 when operating with Pascal

At/slllablls ftow s( ycur llocal ccmpultsr store..... . . 2 9 5 OIIII
Call Computer Stop for Store nearest you

Shipping, Insurance, Handllng, extra

Calif. Resldents add 6% Sales Tax
'Apple Is a Registered TM of Apple Computers, Inc.

• . •

• • a

•

•

• • •

•

• •

• • e •

• -
' ' I • I

• I i

0 •

88 N//crocomt uf/ng, February f gef



Australia spawns its own micro community.

The Micro Down Un er
By Colin Keay

The microcomputing scene in Aus-
tralia most closely parallels that

in Canada. It follows the lead of the
United States (from whence our tiny
tablets of digital power cometh). It se-
verely suffers the tyrannies of taxa-
tion and p enalties of economics,
which the American microcomputer
market is spared. And in Australia we
have the additional tyranny of d is-
tance from the source.

Nevertheless, sales are boorning as
the mighty micro invades the terri-
tory of the minicomputer and con-
quers virgin fields of its own.

Australia is a land as large as the
continental U.S. but with less than
one-tenth of the population. So the to-
tal market is smaller. But the variety
of available micros might even be
greater than in the United States. In
addition to almost every significant
American microcomputer, we a lso
have available some British micros
not easily obtainable in America, and
a few of our own, such as the Austra-
l ian Alpha Micro, the AWA M icro-
star and the Rose OpaVOmega. These
are virtually unknown in America.

Such variety tends to keep un i t
sales low and price high. Good dis-
counts are rare. Then add the 15 per-
cent sales tax, which all nongovern-
ment buyers must pay, and the cost
of ai r - f reight ac ross the P a c i f i c
(which is a lmost essential because
of the h igh r i sks o f t r ansoceanic

shipping damage and half-year tran-
sit delays). The A u stralian micro
buyer pays twice as much, or more,
than the U.S. buyer.

I recently bought in A t lanta an
S-100 expansion unit at a special dis-
count price of $249. Georgia state tax
brought the total to $257 (equal to 226
Australian dollars). It was worth the
trouble of carting the unit horne as
part of my baggage because the Aus-
tralian purchase price was 575 dol-
lars including taxes (about $633).

Software is, by comparison, much
cheaper. No sales tax applies (except
for the cost of the medium), and it can
be readily duplicated under license in
Australia. As a result the dollar cost is
often identical. (Ten percent more in
real expenditure due to the current
rate of exchange.)

As in the Un i ted States, a large
amount of good software is available
to individuals through membership
in microcomputer clubs. In the larger
state capitals clubs exist for each of
the major micros, with not much
cross-contact between users of differ-
ent microcomputers.

On the o ther hand, Newcastle,
Australia's sixth largest city and the
largest non-capital city, has a micro-
computer club which is open to all.
Owners of home-brew systems or un-
common brands can share their expe-
riences and get advice on their prob-
lems. The Newcastle Microcomputer

ers.

Club is based at Newcastle Univer-
sity, where staff members — such as
Peter Moylan, Gordon Johnston and
Peter McNabb — have done much to
introduce novices to the world of mi-
crocomputing.
I am bound to be accused of home-

town bias when I remark that three
graduates of Newcastle University's
Physics Department have become
nationally recognized figures in Aus-
tralian microcomputing. Bill Caelli is
Australia's Adam Osborne, our guru
of the micro. His book The Microcom-
puter Reuolution, p ublished by t h e
Australian Computer Society, is now
in its third printing. If nothing else, it
proves that the computer profession-
als in Australia are taking the arrival
of the micro very seriously. Caelli has
recently formed a company to mar-
ket a device which he has developed
to prevent unscrupulous micro own-
ers from gaining access via phone
lines to data in commercial comput-

Paul Goldsbrough is a leading edu-
cator in microcomputing. Now based
at the Canberra College of Advanced
E ducation, he spent some t ime i n
America wo rk ing w i t h the well-
known Blacksburg team which pro-
duced the 8080 Bugbooks (he wrote

Cohn Keay is an associate professor of physics at
The University of Newcastle, New South Wales,
2308, Australia.
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ates.

Bugbook IV on microcomputing in-
terfacing), and he conducts frequent
industry seminars on the use of mi-
crocomputers.

Our graduate most familiar to the
amateur computing fraternity in Aus-
t ralia is John Kennewell, who de-
signed the inexpensive Mini-Scamp,
which gave many hundreds of Aus-
tralians their first taste of microcom-
puting,

Dick Smith and Others
The Mini-Scamp was marketed by

a chain of electronics stores estab-
lished by a mercurial entrepreneur
named Dick Smith, Between charter-
ing Jumbo-jet flights to the Antarctic,
Dick Smith has become a multimil-
lionaire by staying at the forefront of
electronics marketing in A ustralia.
He is Australian agent for the Exidy
Sorcerer and the System 80, the Chi-
nese copy of the TRS-80. His elec-
tronics chain is second only to Radio
Shack in the number of stores it oper-

Radio Shacks abound everywhere
in Australia, with nearly 40 in the city
o f Sydney alone. As a r e sul t t h e
TRS-80 is the number one seller, with
Apple in second place. For a time the
Sorcerer ran third, but despite Dick
Smith's active promotion the troubles
besetting the U.S. Exidy Corporation
have held back the sales of that fine
microcornputer.

The Apple got away to a poor start
in Australia through a distributor set-
t ing the selling price far too h igh.
Other irnporters have since brought
the price down to the point where the
Apple is an excellent value for the
money and is becoming the most
widely used microcomputer in high
schools.

The PET has achieved a better pen-
etration of the college and university
market, but it is not yet widely avail-
able in the retail market.

Recently a c o n trol l ing share i n
Dick Smith Electronics was bought
by Woolworths Australia. This devel-
opment may lead to sales of the Sor-
cerer and the System 80 at Wool-
worth's Shopping Centers all around
Australia. It is a development which
could give Tandy a run for its money
on this continent.

Obtaining microcomputing maga-
zines continues to be a problem in
Australia. Direct subscription is least
e xpensive, but su r face mai l f r o m
A merica averages th ree t o fo u r
months, In some capital cities com-
puter stores i m por t a i r - f reighted

PJ

ARTIRCIAL INTELLIGENCE WITHOUT TEARS

om l146i

copies of leading U.S. magazines and
sell them for $4.50 per issue. But
Dick Smith (there's that name again)
manages to retail selected journals
such as Byte, 80 Microcornputing and
Kilobaud Microcomputing a t o n l y
$2.95 to those lucky customers with-
in range of a Dick Smith store.

For many years the in terests of
Australian microcomputerists have
been served by Electronics Australia
($1.60), under the editorial guidance
of Jamieson (Jim) Rowe, who has
now switched to a post as Technical
Director for the Dick Smith organiza-
tion. This magazine published many
articles featuring mainly 2650 (Sig-
netics) and SC/MP (National Semi-
conductor) systems. These include
John Kennewell's series on his Mini-
Scamp and a broad variety of 2650 of-
ferings by Jim Rowe and David Ed-
wards. As a result the Z-80 and 6502
have a much weaker foothold in Aus-
tralian homebrewing computing than
in the United States.

In mid-1980 Australia's first micro-
computing journal, Australian Person-
al Computer, was launched. How-
ever, it is very obviously a relative of
the English magazine Personal Com-
puter World and leans on it heavily for
content material.

The progress of microcomputing in
schools and universities reflects the
struggle between the innovative mi-
crocomputer enthusiasts and the con-
servative big-machine advocates. In
some places the two attitudes coexist,
but generally, the i n t roduction of
microcomputing meets opposition
from entrenched " real computer-
not hobby computer" mentalities.

DavidLevy sevles on dame Iheovy

For example, my university has in-
stituted degree courses aimed at pro
ducing specialist computer scientists
and computer engineers, but a course
aimed at educating general scientists
in the use of microcomputers (among
other things) in their work has been
suspended to conserve funds and
manpower, But despite negative atti-
tudes and occasional setbacks, the
m icrocomputer i s i n t rud ing m o re
and more into teaching and research
in most university science and engi-
neering departments in Australia.

Schools in Tasmania
On the school scene the state of

Tasmania has for the past nine years
been following the policy that "every
child wil l have some exposure to in-
teractive computing while at school,"
with the result that Tasmania now
has at least 162 terminals in schools.
These are connected to a network of
s even c o m p uters r a n g ing f r o m
PDP-8s up to a VAX l l / 7 80. West
Australia is fo l lowing suit, but the
other states of Australia, not having
such networks, are embracing the
microcomputer to an increasing ex-
tent. Unfortunately, there is no coor-
dination, and the results are heavily
dependent on the interest and atti-
tude of the teaching staff o f each
school. Again, Tasmania has been a
leader in providing a facility where
schools purchasing Apple microcom-
puters can retrieve useful Apple pro-
grams through their statewide com-
puter network.

As far as the t ra ining of school
teachers in microcomputers is con-
cerned, the facilities in Australia are
poor. There is nothing similar to the
Laboratory for Personal Computers
in Education at the State University
of New York at Stony Brook. But the
tide is turning, and despite severe fi-
nancial cutbacks in Australian tertia-
ry education, there is a growing de-
mand by school teachers for courses
of training in microcomputing. The
teachers are being increasingly em-
barrassed by pupils who know far
more about m i c rocomputing than
they do. Imagine the problems they
will have if we reach the stage similar
to Japan's, where mothers are report-
edly buying their children microcom-
puters so they can keep up with their
classrnates who already have access

It's quite a taste of future shock to
overhear a couple o f 1 2 -year-olds
arguing the relative merits of eight-
bit versus 16-bit processors! Q

to one.
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TYPEWRITER/PRINTER TRS so
• 15" Frame 132 Coiumns COMPATABLE
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• Takes Std. Oitice'Boo-BeU' Etements
• Parallel TrL Input
• IBM 745 Printer Mechanism
• Upper 0 Lower Case ASCII Inl
«Used. HecondHioned Terfoinais
• Use as a Typewriter, Tooi 2659.00l !- .

Complete,
Ready fo Use

rr 64 16171 491 7506

DIVISION OF MARK GORDON ASSOCIATES, INC

SORT-80
Produced exclusively for
Mark Gordon Computers by SBSG
TRS-80' disk f i les may be sorted and merged using
SORT-80, the general purpose, machine language, sort
program. Written in assembly language for the Z-BQ
microprocessor, it can:

— Sort files one disk in length
— Sort Direct Access, Sequential Access and

Basic Sequential Access files
— Reblock and print records
— Recontrol fi'les from disk
— Be executed from DOS
— Be inserted in the job stream
— Allow parameter specification

tp input/output file specification
ca input/output record size
B lower/upper record limit
9 print contents of output file
o input/output file key specifiers

The minimum requirement is a 32K TRS-80' Level II com-
puter with one disk drive or a single drive Model II com.
puter. It will operate on 35, 40 and 77 track drives, and has
been tested on TRSDOS 2,1, 2.2, 2.3, NEWDOS 2.1, 3.0 and
VTOS 3.0.1. It is compatible with most machine language
printer drivers. Sort time is fast: for example, a 32K file will
sort in approxirnately 40 seconds. $59.
InfoBox is the easiest-to-use information manager
available for the TRS-80'. It's ideal for keeping track of
notes to yourself, phone numbers, birthdays, inventories,
bibliographies, computer programs, music tapes, and
much more. This fast assembly language program lets you
enter free-format data, variable length items and lets you
look up items by specifying a string of characters or words
that you want to find, You can also edit and delete items.
Items entered into 'InfoBox can be written to and read from
cassetteand disk files. All orselected items canbe printed
on a parallel or serial printer. InfoBox occupies 3K. Specify
cassette or disk version. $29.95

a

.CLXt~ i a sbQBL
liXICII ' ' I

Only 8229.00

DAISY KSR ASCII TERMINALS
Featuring:

• 15" Frame. 132 dr 156 Columns
• 15 0 30 Characters/Second
• Oual Pitch IIO, 12 Chars./Inch)
• Otabto "Hytype" Printer
• Ptotter Functlon w/ I/60"H 0 I/46"y Steps
• Simpie HS-232.C ASCII I/O

Includes Operators Instruciions. Schematics. Etc
Add S10 for Shippinri Crnto Pny Shippinn or> Dulmory

System 76 Daisy Terminals... u'I 49 9 .0 0 s r

BARGAIN "FMPPY" DRIVES
Removed from service, built by MPI Div
of Control Da ta. 940Q Senes, takes
Shugart-type 8- d iskettes. Good cond.,
may need some service Incl data. schem-
atics, etc.

Buy 3 and SAVE BIG! 3/0 5 9 9 . 0 0 Pi us sir"Pe'nc

•Ideal Iof Ward Processing Only
neplacemenl Line Cordlncfuded. No Type Elemenl lncluded

'Add 82000 lor Handirng 8 pacsagmg, pay shipping when oelrvered

-GET OUR BARGAIN-PACKED PERIPHERAL PLVERU-
IBM Technical Data for 'Selectric' . . . . . . . . . . . . . , , . S 2 0 . 0 0 ea

AT LASTi

sa".'v',nr,'.

CASE STYLE

>t

P.O. Box 77, Chayiestown, MA 02129

Mass production prices on this high quality software. Buy direct and save
50%. Now, also available for CBASIC on CP M and MBASIC on HEATH
HDOS.
DATA BASE NANAGER Mod-I $69 Mod-II $199
You can uso it to maintain a data base 8 praduce reparts without any user
programnting. Define file parameters & report forrnats on-line. Key
random access. fast multi-key sort, field arith., label, audit log. No time-
consuming overlays. 500 happy users in a year. Mad-II version has over
50 enhancements including 40 fields max. 'IDM-M2 is great!' - 80-US.
A/R Mod-I $69 Mod-II $149
Invoices, statements, aging, sales analysis, credit checking, form input,
order entry. As opposed to most other A/R. ours can be used by doctors,
store managers, etc.
IORD PROCESSOR Mod-I $49 Mod-II $49
Center, justification, indentation, page numbering. Mad-I version features
upper/lower case without hardware change!
NAILING LIST Mad-I $59 Mod-II $99
The best! Compare and be selective. Forrn input,5 digitselection code, zip
code ext., sort any field, multiple labels. Who else offers a report writer?
INVENTORY Mod-I $99 Mod-II $149
Fast, koy random access. Reports include order infa, performance
summary, E.O.Q., and user-specified reparts. Many have converted their
inventory systern to ours!
GL, A/fl, A/P, Gt PAYROLL Mod-II $129 each
Integrated accaunting package. ISAM.100+ page manual, Uses80column
screen, not 64, A $1,000 value. Dual disk required.
L216. a cassette package of 10 business programs for Level II 16K
systems, $59. includes word processor 8 data base. Poker game $19.
Most prograrns are on-line. interactive, randarn access, bug free,
documented and delivered on disks. Mod-I programs require32KTRSDOS.Don't let our low prices fool you! If still nat convinced, send SASE(28C) for
catalog.

DStUG+ 29.95
The ultimate monitor/disassembley
Compare the features and price of DSUG+ wi th other
monitor/disassembler programs. I t o f fers n ine t rue,
single-byte breakpoints, single step program execution,
hex and decirnal arithmetic including multiply and divide
and conversions, ASCII dump that distinguishes all 258
codes, disassembly to screen and printer in full Zilog
mnemonics, and register set command. It also has the
usual port I/O, hex and decimal memory dump, change,
move, copy and exchange memory features offered by
others. Ideal for the user who wants to experiment with
assembly language or to write subroutines to call from
BASIC; essential for the serious programmer. Special in-
troductory price.

MIGRO ARCHITECT. INtl., M96 Dothan St., Arlington, MA 02174 ~toe
'TRS-80 is a Tandy Corp. Trademark
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Procep is one reason uthy PET is number one in Prance.

Portrait o a
Dynamic Prench Company

By D.J. David

T

France.

KIM-1 board.

he PET/CBM m i c rocomputers
may only be third in the U.S. But

in Europe they are number one: by
far in Great Br itain and Germany,
and by a c o m fortable, i f s l i ght ly
smaller, margin in Holland, Italy and

The PET's quality is, of course, a
major contributor to its success. But
in the case of France, a second factor
i s the earnestness and activity o f
Commodore's exclusive importer,
the Procep company.

Procep started about five years ago.
In those days, the company was very
small — three or four people. They im-
ported MOS Technology 6500 family
m icroprocessors, p r i m a r i l y th e

can obtain a copy by writing to one
of the addresses below.

The second important action of
Eucromicro is to organize a con-
gress of more than 500 partici-
pants every year. Successive loca-
tions have been Nice, France; Ven-
ice; Amsterdam; Munich; Gote-
borg, Sweden; and London (Sep-
tember '80). The next congress
will be in Paris in September 1981.

For any inquiries write to D. J.
D avid, c/o Eu romicro, 18 , r u e
Planchat, 75020 Paris, France, or
to the U.S. correspondent, G.J.
Lipovski, Department of Electrical
Engineering, University of Texas,
Austin, TX 78752.

When Commodore bought MOS,
Procep became their importers. Big
business began. They have s ince
grown quickly — the company em-
ploys 25 people and sells 300 systems
a month. These figures will probably
double this year.

Quality Service
Despite their growth, Procep offers

the same good service. We have 12
PETs and CBMs where I teach, and
we've always received fast delivery
and thorough documentation. And
while we have yet to experience a
system breakdown, I 've heard that
Procep's maintenance service is also
good.

Procep controls a ful l network of

The Eu rom icro A s sociat ion
(European Association for Micro-
processing and M i c roprograrn-
ming) plays an important role in
information propagation all over
Europe, in the field of microcom-
puters and related areas. Founding
chairman is Dr. Rodnay Zaks. It
publishes a journal (Euromicro
Journal, formerly Euromicro News-
letter), which is written on a scien-
tific level. The March 1980 issue
contains an interesting special sec-
tion devoted to 'microcomputing
that features very informative re-
ports on the market for and use of
microcomputers in different Euro-
pean countries. People interested

Microcomputing, February 1981

distributors and retailers, thus letting
customers throughout France take
advantage of their services. Distribu-
tors are strongly supported by Pro-
cep; they are trained in special semi-
nars and receive all the information
they need to serve their customers.

Procep offers an excellent docu-
mentation service. Al l Commodore
brochures are translated into French.
Translations are done as quickly as
possible, thus relieving some of the
documentation shortage customers
have experienced in the past.

Also, Procep offers a whole range
of customer seminars. These include
an introduction to microprocessors,
an introduction to CBM systerns use
(with emphasis on printers and flop-
py disks), microprocessor industrial
applications (with emphasis on the
Sysmod industrial system), Pascal
programming, use of the IEEE and
the CBM in business applications.
Other seminars cover specific profes-

Daniel J. David teaches businessdata processing
at UniversityofParisl. Heisamemberofthe Eu-
romicro and ISNIAf associations. His articles have
appeared in Kilobaud Microcomputing, and he
is a regular contributor to the main French micro-
computing magazines, Microsystemes and
L'Qrdinateur lndividuel. He writes a PET co(-
umn for the latter. He has authored several books
on microcomputers, including La Decouverte du
PET, La Practique du PET/CBM and Pro-
grammer en Pascal. La Decouverte du PET
/PET's BASICs/ is being translated into English
and will be published by dilithium Press soon.



sions, such as teaching or journalism.

Software Support
Procep's earnestness shows most in

software. A ful l team of nearly ten
programmers develops programs or
adapts already written programs for
the French market. Programs cover
such areas as text processing, tele-
processing, stock handling and gen-
eral accounting. The company gives
special support to customers who
develop programs suitable for a
whole branch of interest.

All software developed by Procep
is tested and approved by profession-
als in the target branch before re-

lease. This is especially important for
the CBM 8000 series, which is more
for professionals.

Industrial Support
Procep distributes Sysmod, a sys-

tern of i n d u s t r ia l p r i n ted-circuit
boards (known as Eurocards) that
plugs into a CBM 3000 to permit in-
dustrial process control. Also, a CBM
with Sysmod constitutes a true devel-
opment system for the 6500 family.
Sysmod boards include a parallel in-
put/output board that features two
6522s, analog input or output boards
(eight or 12 bits), a relay board (12 re-
lays), optically isolated input or out-

put boards, an EPROM programmer
board, a serial input/output board
and a CPU board that permits the
customer to use Sysmod in auton-
ornous mode.

Canclusion
In the long run, Procep's attitude

will be rewarding. They have saved
their customers frustrating and dis-
couraging experiences, and this wi l l
help ensure a real development in the
field of microcomputing. Procep has
thus become an important contribu-
tor to the success of Commodore, and
more generally of microcomputing in
France. •

region, and help companies who
want to incorporate a microprocessor
in one of their products. They pro-
vide consulting engineers and devel-
opment system facilities, thus saving
companies the investment in equip-
ment and qualified engineers.

In education, a p r o j ect ca l led
"10,000 micros dans les Lycees"
(10,000 micros in public schools) has
provided roughly 1000 machines to
schools throughout France. The pro-
gram is a continuation of one that in-
stalled minicomputers in a number of
schools. The micros use the LSE lan-
guage, an i n t e rmediate between
BASIC and APL w i th F rench key-
words.

Also, public c o mpetit ions have
been organized to encourage more
widespread use of microcomputers
in everyday life. In 1980, the second

The French government, especially
the Ministry of Industry, is quite ac-
tive in the areas of electronic data
processing, m i c roelectronics and
microcomputing. Their aw areness
was indicated last year by the organi-
zation of a colloquium on " Informa-
tics and Society," which was attend-
ed by President V, Giscard d"Estaing.

Under the auspices of the Ministry
of Industry, the DIEI,I (Direction des
Industries Electriques et I n fo rma-
tiques) is carrying on several projects.

First, a set of conferences has been
organized throughout France to rnake
industrial designers and managers
aware of the potentials of micropro-
cessors. In conjunction with th is, a
number of technical schools, called
relay centers, have been established.
These centers provide microproces-
sor seminars and courses in each

year for the contests, a second corn-
petition was organized in the field of
computer-aided artistic creation. The
prizes are $1000-$20,000 grants to
buy microcomputer equipment.

The two categories for competition
are future projects and real imple-
mentations. Last year, winning proj-
ects were related to present worries
of the man on the street: energy sav-
ings, health, education, security and
a id for the handicapped. They in -
clude a p r o grammable e lectronic
organ, a programmable rhythm box,
a light box, an electronic lock (the key
is a printed circuit), graphics creation
software, an electronic drill, a heat-
ing regulation system, a typing ma-
chine for the handicapped, a diabetic
assistance system and an obstetrical
monitoring system.

— D. J. David

4116 CHIPS:
16K — 200 NANOSECONDS

GGARANTEED PRIME
IN STOCK FOR

MICROCO)tfIPGTERS.
cSII Ov tarrlte immediately

NO C.O.D.s

IMMEDIATE DELIVERY
1 SET OF EIGHT.. . $32.95

10 SETS OF EIGHT. • . $29.95 EACH
FOR TRS.SOr APPLEr iffIOST OTHER

FIFTY BUS SYSTEMS
32K 6800s from........ $1694.59
32K 6809s from........ $1844.69

2114L 30otts STATIC RAM CHIPS .. $5.90
pACTQRT PRIME Fromlhsssmsshlpmsolnuursloour

32K STATIC RAM BOARD
FOR THE SS59 ANO SSSOC SUS (SWTF stc.)

• SSSOC Exlendad Addressfng (can be disablsd).
• 4 separate SK blacks • Low pawer 2114L ftAMS
• Sackslsd for 32K • Writs Pratect• Safd Sus Connectors
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24K . . . . . .. . . . . , . . . . . $438.14
32K ... . . , . . . , , . . . $548 15
Phone, wrlle, or see yaur dealer rordetans end prlcas on aurbnmd range of Boards and systems for the sssarsswc
BUS Includlng our uNrOUESgx24 VIBEO acaag, snd aurAC Pawer Control Praducts far all computers.
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prslssslonal quuhlr boards.Add $$,00 Handling on Ordsrs Under $200.00
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In all my dealings with software
houses the one company

quality service has been
which has always impressed me with its high
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Now Sells Th Adventure Serjes*
YOU CAN CALL 1-800-258-5473 TO ORDER THESE NEW INSTANT SOFTWARE

U.S.A. AND THE WORLD, FOR PERSONALIZED SERVICE.
OFFERINGS. OR STOP BY ONE OF OUR 300 DEALERS THROUGHOUT THE MpR E

MO~RE*ADVENTUREI

5) TH E CO U N T - Y o u w a ke up in a l a rge brass
bed in a c astle somewhere in T r ansylvania.
Who are you, what aze you doing here, and
W HY di d t h e p o s tman de l iver a b o t t l e o f
blood?
TRS-80 Tape O r der No.5511R

3 ) MIS S IO N I M PO SSIBLE ADVE N T U R E
Good morning, your mission is to...,and so i(
starts. Wil l y o u b e a b le to com p l e te y o u r
m ission i n t im e ? O r is the wor l d ' s f i r s t
automated nuclear reactor doomed?
TRS-80 Tape O r der No.5507R

4) VO O DO O CA S TLE - Count Cristo has had a
fiendish curse put on h i m b y h i s enemies.
There he lies, with you his only hope.
TRS-80 Tape O r der No.5508R

2) PIRA T E 'S AD V E NTURE - "Y o ho ho a rid a
b ottle o f r u m . . . ."You'l l m eet u p wi t h t h e
p irate and h i s d a f f y b i r d a l orag with m any
strange sights as you attempt to go fronir your
London flat to Treasure Island.
TRS-80 Tape O r der No.5505R

1) ADVE N T U R E L AN D - Y o u w a nder t h rough
an enchanted world trying to recovez the 13
lost treasures. You'll encounter wild animals,
magical beings, and many o ther per i ls and
puzzles.
TRS-80 Tape O r der No.5501R

3 PAKS
Apple
No.5509AD
TRS-80
No.5510RD

Aprrle
No.5bu3AD
TRS »80
No.o504RLe

ALL 3 PAKS
TRS-80 32K
A pple 4 8 K

STAR I 'RE K 3. 5 i i uet chose K l i n gon's ! T h e newest. inzost
sophisticated Star Trek version by the Grand Master . Lance
Mickrus. The top program of i t 's kind available.
Th,5-80 Mud.r L. II 16eL
Ozder No.a518RD $19.95 Disk
Ordea Nu.5519R $14.95 Tape

SL LG; War gamiug at i tas bcsi R eul ti r iie s raaalaics combined w i t h
loarg zarrge Iaiannhrg araake Lhi ~ x cil r ng, iaecinutiaag game.
TRS.80 Wica).1 ~.II I6K
Ozder Nu.5520R $14.95 T«iav

As il'EROID: 'Ihe rear I,inre:, high reeoiutiou graphius Eamc that 's u
smash in't aa. Aacades uII uvei Lhe wurld. I ' h ree levels nf d i rficuity •
Save; uvu 4ua a La*s.
Apple 2 Drsk
Order Igo.5524 AD $s9.95

KID VKIV I'IIRES. 41 I . i t t re kea R id ing I ruud. Al lu raS yO u* Child t O
interaCt, WiLh ihe Siuiy I e a rn i rau 43 Chey EO. Deaiguea fOr rCadera and
non zeaaers 4lrke. lncludes sound and play aloug c«sSeete tape.
T RS-80 Mod. i I b K
Ozaer No.b522R $1+ . 9 b ' l 'upc ro Disk

GALACTIr EMP aRE: G o u d st r a teg) s paee war g ame. Y o u as
c onunandei. uf Ga(ectica's Imper ial f o rces, must catature and h o i d
the 20 inhabited worlds of the Galactic System.
TRS-80 Mod. I 16K
Ozder No.5523R $ 1 4 .95 I 'ape
Order No.5524RD $19.95 Disk

GALACTIC 'IRILOGY: Special all t h ree games of t he T r i l ogy
Gaiactic Empire, Geuactic trader, and Galactic Revulutiori all on one
disk at a special savir.gs.
TRS-80 Mod. 1 16K
Order No.5525RD $39.95

*I N T E R A CT lV E I ' f a l ' ION' 'Ihe c ornputez sets the scene w i th a
f ictional situation. Then you becc Ire a character in tne story. When
i ts ycu i t u r (a to speak, yc u Lype in y ou r r esponse. I 'he resul t ing
dialogue and even the plot wi l i depend on what you say.

6) STR A N GE ODYS S EY - M ar o o n ed a t the
edge of the galaxy, you've stumbled on the
ruins of an ancient alien civil ization complete
with fabulous tr easures and unearthly t ech-
nologies.
TRS-80 Tape O r der No.5512R

7) M YS T E R Y FU N HO USE - Can you f ind your
way completely t h rough the s t rangest Fun
House in existence.
TRS-80 Tape Order No.5513R 3 PAKS

SIX M I C R O S TOaLIES.An I - l a oduct ion t o in t e r actrve f i c t i o n .
Involves the 'eader ira 4 variety uf si tuations fzom being a spy to a
pilot in a doomed i 47 uud .noze.
Order No.5526RD $1 4 . 95 Disk I 'RS -80 Mod. 1 16K

8) PY RA M I D OF DOO M - A n Eg y p t i an T rea-
sure Hunt leads you into the dark recesses of
a recently uncovered Pyzamid.
TRS-80 Tape Order No.5516R

Apple
No.5514AD
TRS-80
No.5515RD LOCAL CAr L I 'OR i ) E A I ' H . A . I e tect ive story considerably m o z e

chailenging them Lhe above progran'.
Order No.552'iRD $1 9 ,95 Disk T R S -80 Mod. 1 16K

TWO HE A DS OF TH E CO I N : I' s ychoiogical Mys tery s et i n the
L ondon of Sherlock Hulmes. Most chalienging of all . Wii l tax y o u r
observational and iu.aginit ivc sxiris.
Ozdez No.5528RD $19.95 Lsak 'I'RS-80 Mod. 1 16K

9) GHO ST TO WN - Ex p loze a deserted western
mining town in search of 13 treasures fzom
rattlesnakes to runaway horses, this Adven-
ture's got them all !
TRS-80 Tape O r der No.5517R

Prices: All Tapes 16K. . .$14.95
All 3 Paks Disk .. $39.95

<~~gt So f

We Guarantee It!
.

- " ' ' NNNNNNfifINNNNÃei~i .

ggS
, ~ Guar a u(ee ~ j~

v v

are

DEALERS:
Instant Software is offering you SUB>TANTIAL discounts

when ordering these top selling I roy areIa. just call to l l - f ree
1-800-532-5474, to place youl order, WE iHIP RIC HT AWAY II.!
Callus, i f y o u n e e d any f u r ther i n f o r i l iat ion.

a 4OOUR PRO(iRANIS ARI GUARANTI:I D
10 BI'. QUALITY I'RODU('TS. II' NOI
UOh'IPLI 1'I.LY SATISI II:D YOU hIAY
RETURN TIII:. PRO(iRAih1 IVITIIIN (aO
DAYS. A ('RFDI1' OR RI'.PLA('I'hil!NT
WII.I. BI : W I I L IN(;I.Y GIVI:.N POR
AIa Y RI:ASONL

I aa

QFzgqgpg.'.ygg®gg®® Jl+gggg®Q~ PETERBOROU GH, NEW HAMVSHIRE 034I68 603-924I-72EJ6
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Been yearning to tackle a major assembly-language project?
Part I of this article describes a do-it-yourself FORTH interpreter.

Write Yaur Own
FORTH In terpreter

RET

TCALL
SETTBK
SETSEC
SETDMA
BEAD
TRET

BDSEC - read a sector from the disk
; HL - t r a c k t o r e a d
; DE — sector t o r e a d
BC — memory area to read to

RDSEC PUSH B
PUSH D
MOV B, H
MOV C>L
GALL S E TTBK
P OP B
CALL S ETSEC
POP B
CALL S ETDMA
CALL B X AD
RET

RDSEC - read a sector from the disk
TOP (of stack) - track to read
TOP 1 — sector t o r e ad
TOP-2 — memory area to read to

; NOTE: Thie is a threaded code routine. It uees two
sepaiate stacks and so will work.

RDSEC DW
DW
DW
DW
IN
DW

RDSEC - read a sector from the disk
; TGP (of stack) — track to read

TOP-1 - sector t o r e a d
; TOP-2 - memory address to read to
; NOTE: This routine won't work because it uses the
same stack for subroutine calling and parameter
paeeing, It is here only to make a point.

RDSEC CALL SE TTRK SETTRK uses up top oi ' s t a ck
CALL S ETSEC S ETSEC uses up top o i s t a c k
CALL S E TDMA SETDMA uses up top of stack
CALL R E AD ; all arguments set, perform read

Listtng Ib. Example use of uniform parameter passing on the stach.

Listing Ia. Example assembly-language routine.

I> BC gets memory addrese

save memory address
save sector

; all sube expect arg in BC

set t r ack
; BC gets sector

eelect sector

set memory address
READ the sector

threaded code CALL
T CALL SETTRK> set t r a c k
TCALL SETSEC> set sector
TCALL SETDMA, set memory address
TCALL READ, read sector

threaded code RETurn

F
By Richard Fritzson

ORTH has become a popular pro-
gramming language. It is avail-

able for most microcomputers, from
a variety of sources, in a variety of
forms, under a variety of names. The
language is fast and interactive and
produces compact code. It also is easy
to understand and implement,

To implement the simple version
explained in this article, you should
be comfortable writ ing assembly
code for microcomputers. Although
the examples are all in 8080 assembly
language, much of the source pre-
sented is w r i t ten in machine-inde-
pendent threaded code so everything
can be moved to another micro with
only a little extra effort.

The FORTH interpreter has three
parts: an internal interpreter, an ex-
ternal user interpreter and a compil-
er. This article covers the implemen-
tation of the interpreters.

The Internal Interpreter:
Threaded Code
Most programming languages pro-

duce either machine code, which is
directly executed by a CPU, or inter-
preter code, an internal representa-
tion of the program, which is then in-
terpreted by another program. In the
first group are most FORTRANs,
PL/M and assembly language. The
second group includes nearly all BA-
SICs, LISP and UCSD Pascal.

Richard Fritzson, 25 Callodine Ave., Amherst, NY
14226.

Listing tc. Sample assembly code compressed into threaded code.
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den'0' risk
019F A101

019D 0000 PC DW 0

RSTACK DW 5+2

The interpreter's architecture; a program counter and a stack

:a 16 bit pointer into the NIDDLE off
:the current instruction (not the
;first byte, but the second)

;the stack pointer points to the next.
AVAILABLE stack position (not the
;topmost occupied position)

magnetic damage to
FDP storage media

01A1

0221 2A9F01
0224 73
0225 23
0226 72
0227 23
0228 229F01
0228 C9

DS BOH

RSTACK
N,E
H
N,D
H
RSTACK

R PUSH — push DE on s t a c k
E NTRY: DE - n u mber t o b e p u s hed o n s t a c k
EXIT: D E - i s unc h a nged
DESCRIPTZON: this code is illustrative of how the
stack works• However it is not used in the system anc
can be left out.

R PUSH LH L D
NOV
INX
NOV
INX
SHLD
RET

; reserved s t ack s p a c e

;get stack pointer
, stor e l o w b y t e
;bump pointer to next byte
; store h i g h b y t e
;bump pointer to next empty slot
; restor e p o i n t e r

Many computer users have learned the nard way' that
accidental exposure to magnetic fields can erase or
alter data and programs stored on disks and tapes.
Such irretrievable loss can occur during media transit
or storage if unprotected disks or tapes are exposed to
the magnetic fields produced by motors, transformers,
generators, electronic equipment, or even intense tran-
sient fields induced by electrical storrns.

Data-Safe Products provide reliable, economical
protection against stray magnetic field damage by
shielding disks and tapes with the same high-permea-
I)ility alloy used to shield cafhode ray tubes and other
magnetic-sensitive components. DISK.SAFE Floppy
Oisk Protectors, punched for 3-ring binder, sandwich
hvo 8" disks, or smaller mini-disks, between sheets of
7)agnetic shielding alloy encased in the strong vinyl
pockets. {Blnder sent free with 10 Protectors).RPOP — pop DE from stack

ENTRY: No Register Values Expected
EXIT: DE — top element of RSTACK
DESCRIPTION: this code is illustrative of how the
stack works. However it is not used in the system and
can be left out.

DISK+SAFE
FLOPPY DISK PROTECTORS

022C 2A9F01
022F 2B
0230 56
0231 2B
0232 5E
0233 229F01
0236 C9

RPOP LHL D
DCX
NOV
DCX
NOV
SHLD
RET

RSTACK
H
D,N
H
E,N
RSTACK

;get stack pointer
;drop to first stack position
; get h i g h b y t e

; get l o w b y t e
; res t o r e s ta c k p o i n e r

Lislhr «7. Sanrpfe code shouiing Smch dernils. G

themselves.

FORTH produces threaded code,
which is neither interpreter code nor
directly executed by a CPU. It is in-
terpreted, but the interpreters are so
much faster (more than ten times the
speed of BASIC) and so much smaller
(less than 50 bytes) than other inter-
preters that they are in a c lass by

Notice that g ood assembly-lan-
guage programs use subroutine calls
as often as possible. In fact, they con-
tain code that consists largely o f
CALL statements; the rest of it is for
shuffling parameters in preparation
for the next CALL (Listing 1a). If a
standard method of parameter pass-
ing were used, so that each routine
returned its value(s) where the next
routine expected to f ind i t s a rgu-
ments, there would be no code at all
except the CALL statements.

To implement threaded code, first
use the stack to pass all arguments to
subroutines and to return all values
f rom subroutines. (This is w h y
FORTH is so stack oriented.)

Once you have eliminated all of the
code except the subroutine CALLs
(Listing 1b), look at the prograrn,
Every third byte of the program is the
same. It is the machine-language op
code for CALL. This is redundant in-
formation and accounts for one-third

gram.
of the memory occupied by the pro-

Eliminate the redundant informa-
tion. Replace every CALL op code
with one special CALL (which I wil l
call TCALL, for threaded CALL). In
algebra, this is called factoring.

Listing 1c provides a few details of
threaded code. First, the RET instruc-
tion has become a special TRET in-
struction (to match the TCALL). Sec-
ond, you are no longer writing assem-
bly code, All of the instructions are
assembled using the data declaration
pseudo-op DW. No machine could
execute the code produced by this as-
sembly. Third, the most distinguish-
ing feature of threaded code is that
each instruction consists of the ad-
dress of a subroutine.

Design of the Internal In terpreter
Since this new program cannot be

executed directly by the CPU, you
need an interpreter. But, because the
code has such a close relationship to
the machine code from which it is de-
rived, the interpreter's task is easy
and the interpreter itself is simple.

code routine. Table 1 shows two
kinds of subroutine addresses in a
threaded code program: addresses of
machine-language subroutines and

Take a closer look at a threaded

1926 Margaret St., Phila, PA 19124 • 215/535-3004

METAL CASSETTE SHIELDS
TAPE SAFE Cassette Shields are constructed of mag-
netic alioy, with heliarc-welded seams and an easy-
open hinged top. Each attractively-finished TAPE"SAFE
holds one cassette in its original plastic box. A
shelved metal FILE DECK {not shown) stores up to six
TAPE*SAFEs for easy access. {One free with each six
TAPE*SAFEs). VISA and MasterCard telephone orders
accepted. Prices below include shipping.

DISK SAFE Floppy Disk Protectors: 1-5, $8.95 ea;
6-9, $7.95 ea; 10 or more wibinder, $6.95 ea;
TAPE SAFE Cassette Shields: 1-5, $14.95 each;
6 or more with free FILE DECK, $12.95 each.

TAPE.SAFE FILE DECK: $10.95 each. , fe
Data-Safe Products, Ilnc.

YAPE~SAFE

Dealer Inquiries lnvited
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addresses of other threaded code rou-
tines. The threaded code routines all
begin with the word TCALL, and so
are easily recognized. The machine
code routines, however, can begin
with an arbi trary machine instruc-
tion. This makes them hard to recog-
nize.

SUBRX DW
DW
DW
DW

TCALL SUBR B DW
SUBRA DW
SUBRB DW
SUBRC DW

DW

TCALL
SUBRC
SUBRD
SUBRE
TRET

SUBRA DW
LXI
POP
DAD
PUSH
jMP NEXT

Machme-Language SubrouttneTo remedy th is, I i n t roduced a
third special word, CODE, which
means that the following routine is
written in machine language and the
interpreter should simply transfer
control to i t . Not ice that each ma-
chine-language routine must end by
jumping back to the iriterpreter.

Like the rest of the instructions in a
threaded code program, TCALL,

D W T R ET

Main Program Threaded Subroutine

Table l. Ttuo types of threaded-code subroutines.

the body of the routine, are often
called code words, or type words.
You will later see uses for more than
just these two types.

You can novt design and wr i te a
complete interpreter for these rou-
tines. To execute a sequence of in-
structions, the in terpreter needs a
pointer to keep track of where it is.
This is the equivalent of a CPU's pro-
gram counter (PC) register. To handle
the subroutine calling (the TCALL
and TRET instructions), it needs a
stack.

How you i m p lement these t w o
constructs depends partly on which
CPU you are vrriting for and partly
on your own tastes. I use an 8080 and
put both the PC register and the stack
pointer in memory. This is because
the 8080 doesn't have many 16-bit
registers; I am not willing to tie one or
two of them up with these pointers.
The hardware stack pointer, as noted
earlier, is already in use for passing
parameters, Listing 2 shows some
sample code demonstrating the de-

The entire main loop of the inter-
preter is shown in Listing 3. (Its name
is Next because its purpose is to step
to the next instruction. This is not my
own idea but seems to be a FORTH
implementation tradition.)

I ts operation is s imple: I t i n c re-
ments the program counter to t he
next instruction (which is the address
of a subroutine), picks up the word
that the instruction points to (which,
being the first word of a subroutine,
is either CODE or TCALL) andjumps
to it (reminding us once more that
CODE and TCALL are addresses of
directly executable code).

The routines to handle the special
instructions are equally simple. The
TCALL instruction (Listing 4a) stores
the program counter on the stack and
replaces it w ith the address of the
word containing the TCALL instruc-
tion (the word currently being exe-
cuted). When the PC is next incre-

0247 2A9D01
024A EB
024B 229D01
024E 2A9F01
0251 73
0252 23
0253 72
0254 23
0255 229F01
0258 C33702

0237 2A9D01
023A 23
023B 5E
023C 23
023D 56
023E 229D01
0241 EB
0242 5E
0243 23
0244 56
0245 EB
0246 E9

0258 5D02
025D 2A9F01
0260 28
0261 56
0262 28
0263 5E
0264 229F01
0267 EB
0268 229D01
026B C33702

NEXT LHLD
INX
MOV
INX
MOV
SHI D
XCHG
MOV
INX
MOV
XCHG
PCHL

NEXT — main
ENTRY: PC
EXIT: PC

DE

DESCRIPTION
w ord of t h e

TRET DW
LHLD
DCX
MOV
DCX
MOV
SHLD
XCHG
SHLD
JMP

XCHG
SHLD
LHLD
MOV
INX
MOV
INX
SHLD
JMP

PC
H
E,M
H
D,M
PC

E,M
H
D,M

Listing 4a. TCALL instruction.

PC
NEXT

$+2
RSTACK
H
D,M
H
E,M
RSTACK

TCALL — the threaded call routine
ENTRY: DE - middle of first word of routine being called
EXIT: No Register Values Returned

r DESCRIPTION: pushes the current contents of the PC
onto the return stack; makes DE the new PC.

TCALL LH LD PC

PC
RSTACK
M,E
H
M,D
H
RSTACK
NEXT

and

TRET — the t h r e aded co de r e t u r n
DESCRIPTION: pops the top element of the
return stack and puts it into the program counter.

;pick up word ad dr essed
;by next instruction (which
;is CODE, TCALL o r some other
;executable address)

;jump to it

Listing 3. Main interpreter loop.

back to interpreter

internal interpreter loop
points into the instruction just completed
incremented by 2, points to next
instruction
points to middle of first word of
n ext rout ine ( i . e. (PC) + 1 )
increments the PC; picks up the code
next routine and jumps to it.

;get old program counter
;replace w i th D E

push old PC on R STACK

;increment program counter
;while loading DE with
;next instruction

;CODE
;get st a ck poin er
;high byte of top element

;low byte of top element

;restore stack pointer
;store top of stack in pc

back to interpreter

TRET and CODE are addresses of
subroutines that perform the appro-
priate tasks fo r t h e in t e rpreter.
TCALL and CODE, vrhich precede

tails of the stack.

CODE
B, 10
H
B
H

Listing 4b. TRETinstruction.
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FMG CORPORATION NOW CARRIES GRAHAM-QORIAN L PEACHTREE SOFTWARE

(x/i @I)tt) P.O. Box 15020
Fort Worth, Texas

76133
~TB (817) 294-2510

OW
Meinlains a complsls vendor ble wilh inlormalion on
purchase orders end ducount terms as well as oclive
accaunt statvs. pioduces rcporls os toqows: Open
voucncr Raporl, Accounls Paysbls Aging Roport and
Cash Requiremonl • . Provides inpul to PEACHTREE
Genersl Ledger. Supphed in source code for Miiero.
sofl. BASIC. ... , . . . . . . . . . . .. . , . . . $880/$30

T1 ACCOUNTS AECEIVASLE — Generstes Invoice regis-( 1
(( ' SU PEA-SORTI — Soil. merl}e„exlracl ulil ily as abso-

(M) soh forrnst. sorle luiad oi veriablo recaids wilh dela

~ ' PE ACNTREE SOFTWARE SYSTEMS

( T) come slalsmenr. Flcxiblo snd adapteble dosign lar
qiENEAAL LEDGER - Racards detsqs of eq flnsnclai
lronsaclions Gcnotetos e belsnce sheel and an In-
boui smsk bvsinsssee and Iirms porlormlng cliehl
wnleup services. Pioducss reporl • os fohows Tral
Balance. Trsnssclion Regislsrs, Bslanca Sheol, Prior
Year Compsralive Bkianceshsel, Incoms Stelemoiil.pnor Year Compsmlivs Incomestslornsnl ond De-
partmcnl Income Slslsmants. Interechvo wilh olher
pEACHTAEE sccouining packages, Suppued InSaurCe COde IOr MixrOSOtt BASIC .

. . . . . . $990/$38
T1 ACCOUNTS PAYABLE- Tracks current end eged( 1) payables and incarporalss a check writinq fealure.

~ • MICAOSOFT PRODUCTS

(M) vaiiabfe lengih lite rscords . . . . . . . . . - 5350/$25

(rvl)

,„,IFORTRAN-80 — ANSI 66 fexcepl lar COMPLEXl plus(llhII mony oxlensioris Includas relocslsble objecl com-
prlsr, finking loader, library wilh managor Also in.
cludes MACRO-80 fsaa befow). . .

... 5500/S25
hllil COBOL-ea- Levof 1 ANSI 'Ta slsndord COBOL plus(hlll

M-530

MBM
VEBSA'HLI7V

AE FN/G SoRwera Ptoduets Inelude AE Neces
ssry Manuals

IRICROPRO INTERNATIONAL uxuuxt/xtmvt

lule oieculoble p\ogrsin or Imkoble medulo In M icro-

in binxry, BCD, Packed Docimsl EBCDIC, ASCII.
flooling 8 lixed poinl, vxponsnlial, liold justihad, slc.
Evan vanoblo number ol halds pcr rscordi $225/$26
SUpER.SORT0 — Abovo avsilsblo as eb olute pro-
grom only $126/$25
SUPER.SDRTUI — As n withcul SELECT EXCLUDE

LH2N$25
WORD.STAR — Manu diivon wcuel woid procossingsyslom for uss wilh tiindaid lsrmiilals Tcil lormst.
ting perlormod oii crlen Facililies for lexl psgmalo.
pago number. Juslify ccnlor snd undomcore Usor
can pnnt one dacumenl whilc slmuhaneouxly ediling
s econd. Edil racililes includo qlobal search and
replace. ResdV/iile lo olher texl hles. block move
olc Asauiros Chf Ierminal wilh addiesxable cu sor
p oshloning ... . . . . . . . . . . . . • . . . ...... $$95/540
WOAO-STAA Cuslomlxsqon Nalss-For sophislicalod
usors who do nol haia one ol ihe many slandsrd
lorminal or prinler conligurahons in Ihs distiibuuon
varslan of WORO STAR....

. . . . . . .. .. , . .NA/$98
WOAD IRASTER Toxt Editor-In ane moao nas super-
sol ol CP/M e LD commands includinq global soerch-
ing snd replscirig. forwards snd backwards in lile in
video mode. provides full screen edi\ar Ior user" wdh
eeilal sddresssblc.cuisoi lormmal . $150/525

~c//mm'~2
CONTROL PROGRAN

FOR I(NCROCONPUTERS
ENABLN/jlo YOU I RVN
SOFTNARE PVBLISHED
FQR CP/FN 1A ON THE

CP/M is COnSidered the induStry Stand-
ard diSR OPerating syStern beCauSe it
giVeS you the hardWare-indePendent
in1erfaCE yOU need tO make yaur Com-
Puter Lyork far youy CP/M 2.0 iS the
lateSt in the eVOlutian Of a PrOVen relia-
ble and ef)iCienl Soltware SyStem. FMG
CORPORATION NOW OFFERS THE
CPIM 2.0 FOR THE TRS-80.
It teatures an enhanCed uPWard Com-
Patible file SyStem and POWerful neW
random access capabilities. The CP/M
2.0 irom FMG PrOVideS the ability to
TUR Safteare PubliShed far the CP/M
SyStem, O/1 the TRS-80 MOdel II. FrOm
mi/jidiSkS, flOPPy diSkS, all the hvay to
high.capacity hard disks, the flexibility
of CP/M 2.0 RjakeS it a truly univerSal
OPerating SyStem. The PaCkage in-
CIUdeS an 8" SyStem diSk, editar, as-
sembler and debugger for the TRS-80

ulirwxxf r
wiiu 4*nvxi

('T1• ) eoch invenlory ilem including psrl numbcr, descrip-

i lor orid completo monlhly stataments. Tracks cuuanl
and eged roccivablcs. Maintains customer iile linclud-
ing crcdil infoimalion and accounl slatuh Tho cur-renl slalus ol anycuslomoraccounl is instanuy evsq-
able Produces mparl e lauows Aged Accounls
Rocaivable. Invoico Rsgistar, paymenl and Adlust-
menl Rogutsr snd Cuslomer Accaunl Status Roport.
Provides input lo PEACHTREE General Ledger. Sup.
pliod In sourcs cads lor Uicrolofl BASIC .$800/$30

7'I PAYAOLL — Praparm payroll for hourly, ealarisd and( 'I) commissroncd eniploycc . Cenerstes monthly, quer-

TRS-80

6"'. Aings 'onl'y'. . ' ." .
. . " .

." . .' ." .
. ." . . " . ." . ." . . " .

'.
." .

' .Sy'85

FLOPPY SAVER — protecuon for canler holes ot S'
ond 8" uoppy disks. Only 1 needed per diskelte. Kit
contains cenlehng pos'I. pmssurs tool and lough
T mil mylar rainforclng rings lor 25diskeues
5", ftd ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $14.96
8", Kil . . . . . . . . . . . . . . . .. , . . . . . . . . . . . . . . . . $16.90
0", Regs only ... . . . ... . . . . . . . . . . . . . . . . . $0 .85
HEAD CLEANING DISKETTE-Cleans Ihe dnve Read/
Wnre hcad in 30 seconds. Diskaut sbsarbs fooso
oxiifa parucles, hngoipiinls, and olhot loraipn psru-
clcs that mighl hinder the perlormonco of Ihe drive
heail La ls at Icasl 3 monlhs wipl deily use.
0'

. . . . . . . . , . . . . . . . . . , . . . . . .. . S32 . 005iq"
. . . . . . . . . . . . . . . . . . . . . . , . . . . S 30.00

(T l

~ • DE SPOOL- Al lows hexibility snd olficiency.

(M) tasksl Slower printe~s do not tie up the cum.
(Disk hle prinling can ba sccomplishod while
simubaneously using tha computor tor other
puler. Requiros 32K minimum.. . . . . ST5i510

• SCREEN EDIT — Toxt oditor far program en-try — allows user the ability to see entries as
thoy are being meda. Has commond which en-

file anywhere urithin tho current data file OR
addintarmalion anynrhero in the file. Requires
16K minimum ... . . . . . . . . .. . . . . 91 25! $25
lhlso available in TAS DOS farmsl.
Specify madel or TR5.80)

• MAC — Oisk.bosed, powerful macro assem-
blar utilizes Slandard lntel Mnemonics. In.
cludes macra processor.
Tha CP M 8000 Macro Assombler reads as-

sembly tanguege statemsnl from a diskelte
tite and produces an Intel "HEX" Iormat object
filo on the disk suitabla (or processing in the
TAS-CP M environmenL Raquiros 32K rnini-
mum ond CP M ..... . . . . . . . . . . . . $100/825

~ • ZS ID — ERicient end relioble progrern testing
J syslam for 280 microcomputors. Capabilities

include trsceback and histogram tacililies. Al-
ZSID is a symbolic debugger which expends

upqn the features ot lhe TRS.CP M standerif de-
bugger, provlding greatly enhancod tacilitios
for assembly language program check.uut. Re-
quires 32K minimum and CP M... . . . S99r$25
MAIL LIST — Meiling list maintenance packege.

bels in xip code soqucnca. Suppohs new larger
(M) tip codo. Sons end selects onmultiple iields.

FMG's LIIBIIlAIIlY:

(Ir GEN ERAL LEDGEA — An on-Ins syslomi no batch-

( T1 ACCOUNTS PAYASLE — Mainlains vsndar list and

larly snd annual rclurns Prcparcs amployee W-2's.
Includes lsbles lor laderal wilhholding and FICA as
well ex wilhhotding lar oa 50 stsles plus up lo 20
cities irom pre-compulod or ussr goneralad lables.
wiil print checks', psyroq Ragisler, Monlhly summary
end Unemploymcnl Tex Reporl. Providcs inpul to
PEACHTAEE Gonsral Ledger. Suppliad in source
coda for Microsofl BASIC .... . . . . . . . . . . . $990/$30

T'1 INVENTORY — Mointsins detsqed inlormelian on
kon, unil ot moasure, vendor and rcordor dalo, ilom
ecuvity and comploia informslion on curranl itamcosls, pnang and sales. produces reporls as laaows:
Physical Invenlory Worksheel, Inventoiy Prico List.
Oeparlmental Summary Repoil, Inventory Slalus Re-
port, The Rcardcr Acpoil and Ihe period-lo-Dsle and
Year.lo-Date rcpoils. Svpplicd in source code for
Microsafl BASIC .... . . . . . . . . . . . . . . . . . $1,190/$30

3 IMAILING ADDREES — Kceps Irack ol namo and ad-

Ihis iniormaliori in Iha form ol msiling 1st" or ad-
diess labels. Allow- lhe usor lo lailor the systom lo
his own poroculsr requiremenls User-deirned for-
mol ocd pnnl-oul syslcm urs" a xpscml formst Ido
which Icns progravs how lo prinl Ihc ma Iing lisl or
eddies • lsbels. Slandeid foimel tiles ara included
with syslsm. Avlomehc soilm9 of dsla uses iiidexed
lile msnsgemsnl rourmes which allow the name and
addrem infotmalion lo be sequenlislly rclnovod and
pnntod wilhoul Me xorbng Eupphsd in samce code
far Microsofl BASIC. . . . .. . . . . . . . . . . . $108/$30

GRAHAM-DORIAN SOFTWARE SYSTEMS

mg is required Entrcs lo othcr GAAHAM.DORIAN
Tlsccounung psckagcs aio oulameucatiy postcd. User( )

(T'1
' ) porlh prcpsros stslsmenls, ages accounw and rec-

s"lxblohes cuslomimd C 0 A Provides transscuon
ieguler, iocard ol lournat entnes. Irial bsiances and
manlhly closings Keep lx monlh hislory and pro
vidos companson af cuirenl year wilh piovious year
Requires CBASIC-2 Supplied in sourca . .$999/$36

I check register. Perform cash flow anaiysis. Fiaxiblo
— wrnes checks lo specmc vcnaor lor cerlain in.
voices or csn mak. psil sl pxymsihh Aulomalicsuy
posls lo GRAHAht.DORIAN General Ladgoror runs as
sland alone slslerr, Rcquircs CBASIC 2 Suppliad iin
saurcs . . . . . $99 5/$3S

Tk ACCOUNTS RECEIVABLE - Cieates liial balance re-
oids inioiccs Providcs complelo iniormstion desciib.
iiig cvstoiner psymsnl acbvity Aoceipts con ba
poslvd Io diltersnt ledger accounts Enlries aulo-
niaticaliy updsle GRAHALI.CORIAN General Ledger
ar tuns os • land alone syslem. Asquires CBASIC-2
Supplied m souicc . . . . . . .. . . .998$/$39

TI PAYROLL SYSTEM — Msintsins smplayes masler hle.
Stale laxes. Pnnls payroll regisler, checks, quorleily
raparls snd w-2 torms. Can gsneiele ad hoc rcparts
and cmploles lorm lellcrs wilh nisil latmls Requires
CBASIC-2 Suppliad in source $998/$39

+1 INVENTOAY SYSTEM — Csplures stock levels. cosls,
ncbon informelion may be snleied for raportirig by
salesman type al sale, dote ol salo, clc Rsporls
ovmlable both for eccavnlin9 snd docwian making.
Requires CBASIC.2 Suppl ed in source .$590/$35

TT JDB COSTING - ibesignsd far generol conlrsclorx.• / To be used inlcrecl»elywilh alher GRAHAM.DORIAN
sccounhng packagvs for lrscking and snsly ing ex-
pensos Ussr sslxbkshcs customusd cost calcgoriss
and lob phases Permils compa isori ol oclual versus
estimstvd costs Automalicslly updslex GRAHAM-
OOAIAN General Ledger or runs ss stand alone sys-
lem, Requirel cBAsic-2 supplisd m sourcs $985/$36
Sample Program Disk For Each Grahem-Oorien
Business Packaqe. Spacify Package ... . . . 585

Tfta aalo Dl oacfr
propriotary software

ckugu cuhvaya b
icenpe for u6e on

one system only.

Mlcrocohnputar Problem Solving Using Pascal
Dy IYenne/h L. Bolv/es
A Eoak Desl0nsg lor Eolb qagegs Courses AND Indivldusl
Sall gluqy

• Ideal for use wgh UCSD Pascsl• Incluqes Exisnslonsto 9lsedsrd PASCAL
This book is designed both lor iniroyuclsry touiscs m com-

puier problem solving tl tne Ireshman Ind saphorrnrs collegs
level snd lor individull seq.uudy q muudcs rnsny examples sndsclusny sveculable proqrsrrs 0 mcludvfinlarmuran on lhe nec.
eflsry luoclioie Xxd prscedures lor haiidlmg grlphics and
sb 1lls
Slatk Ro.
o622
BEGINNER'S MANUAL FOR UCSO PASCAL
SYSTEM

• An Enggklsnlna lslmducqae to 06$0 PASCAL
• Osmorulmlss Row lo Use the 00$0 PASCAL Syslern and Hew
ta ProgrsminPA3CAL• includes Many pmcgcsl ExaupissolPASCAL Praqrams
This kook is iratndtd lo st uwd sf sn nlreducton and isltr-

ence manual ler pesple luu blgnn xg lo ule Ihc UcED pescel
soqweie system wselher 1st tuvs never used s csmpuier be.
lore or xihsther you are In Ixpencnctd proqilmmcr wha is unls.
mrlur ivith UCSD PASCAL Ihit book sill piov de s relalivciy sssy
1st lhorOuphintrodurlioe lo U630 PAECAL

("")
• ) dross mlormal on and aaons lhe selechve priinling ot

("1)

(M) ables usor lo movethoviewed position ol the

'CP/M ond MP/M sre trademsrks ol DigRal Resoarch.2'lg is a trademarkol Zilog. Inc.
TRS.60 is o trodemark of Tandy Corp.
PsscalrM is a Irademark ol Sorcim.

ARILTlqrAOGRAMMDIQ /AONfTOR

ll!ENI INDUSTRY
STASLPARD

A deluxe operating system that
PrOVideS big COmPuter taCilitieS Bt
small computer prices. MP/M is a
monitor program which operates
With yOur /TjiCFOComPUtertO PrOVide
multi-terminal BCCBSS With multi-
PrOgramming Bt eaCh terminal.
Beat of Bll, it'S CP/M COmPatible
WhiCh meanS you Can run a Wide
Variety Or Progyamfning languageS,
BPP)ieatians PaCkageS, a/jd deVel-
CPment SOftWare.

Yolj Can run SimultaneOua Bdi-
to/5, Pragram translatorS, B/ld
background Printer SPOOlerS. 0r
yOU Can USB MP/M fOr data entry or
data-base access from remote ter-
miRBIS. Qr you Can use MP/M real-
ti/Tfe featureS to mOnitOr ajl BSSB/TT-
bly line Bnd autamat!Cally SChedule
programs for execution throughout
the day. MP/M rnBkBS an eXCellent
focal point for a cluster ol can-
neCled miCrOCOmPuterS. The POS-
sibilities are limitless.
lFormat 5) .. . . . . . , , . . . . . . . . . . . . . 5850/535
lFormat Gl ... , . . . , . . . , . . . . . . . . . . 5300/835

RRP~l/r~r- (M

nlmnlels and Implemsnlort

(M) laws real time breek poims.

~ No s o rt ing required to punt normal address le-

PASCAL PRIMER Problem Solvlhg
Thlsbook hes Ihrae mslor Eoals;• To bllraqucs eg especls sl Ihe progrsmmlng and problsm

solirlag pnllsss lfncludss problem spscqicagon ang olganl-
tagan. algorghms. coglng, dabu0glng, issllng, dacumsnls.
gon snd mslnlsnsnce):• To lasch gsod pnlgmmmlno slyte sed how lo praduca a hl9h
eagiy Snfshag pmguct: anil

• 9 lssch Ihe syntal alIhs pASCAL progremmlng lsngusge.
Rumereus exampleS are tmployed Ihraughoul Ihe llxl PAS.CALis used ss a vehicle lo telck vaeous sspecls oi pragramming

PASCAL USER MANUAL Sr REPORT
/2ndj Edition Dy K. Johaeu pnd N,+'jrf/I

• Tslorlsl Nanusl snd Conclss Relersnce Repsrt lor Soth Pm-
• ncludss Aslpfvl Bauples lo gemoeslrate Ihs Varlaus Fsa-

lures el PASCAl
Thebook consislsol two psits the ussr menuslendalc revisedrcpoh The mknusl is direclcd le Ihose who nsvs some tamihanlywiql computes programming and who wish lo qel Icwsmled wilhIhs PASCAL lsngusge The rcport delmsl standard PASCAL,

which canshlules I common base between vxnous imslemenls.tienl ol Ihe language
Slock No.
8021

Lebets moy he punled in usar soloclahle for-
mals. Includos sort and selecl ublilies S300/935

Pdce
$9.95

(•)

(T l
' ) Compulss pstioa wenholding for FICA. Foderal and

( T'I' ) sources ss'cs, aqcs, turnovsr, msrkup, etc. Tisns-

Pricag F,O,B,
Fort Worth. Toh.
Shipping. hand-
ling uhd C.O.O.
0/torgua uhtrp.

Prlca
314.95

("")

("")

UCSD Relarahcu Book
• A Referense Sufdsla Ihs Camplele
UCSB PASCAL System• Includas Inlonnsuen on Compgal
gaslc. Assambfer and Edgor
Llsls Actual P Mscblne Cages

ORQERS MU$T (Bl TAS.S0 Model II

This rsfercncs book can be e vsluable snd l ime Nwng guide loIr )rovgh informstian on lhe Ucsg pASGAL systini The IMy.lo-read mlilusl Movrdes last sccsss lo pshinenl itsta

PROGRAMING IN PASCAL
Dy Petur Grogunu

• An Escsqsnt Inlraducgon lo Dns ol Ihe Faslasl Growlng Pm-
ramming Lsnguagss Today
ecgons on Procsdoms end Fves PLUS a CheplsrOn gynamlcDale Slrocturessuch ss Treas and Ltnked Lists
Thelexl is srmnged as I lulonal contx ning both examples end

cxarcists ta incretst resdei prohucncy in PAScAL Conmpls ue
iqus'Irxlxd by sxsmplll rsnqiiiq lioln Ihe lower ol Rsnoi piabiem
to orcumscribinga Drcle sboul 5 irisngis pRDGAAMMltlg pl
PASEAL is surelo ho'dlhe reader s inlsresl
Slack No.
O023

("")ivl ) and maintain multi Ksy dsle basv Pr inl f o rmollsd

(T)8) tsbets Cames wilh sample applirations, including

I tended langusge, implementalion ol standard pAB.
CAL. Supporls overlay structure through nddibonsl
procedure calls and Ihe SEGMENT proceduie lype
Provides conveilieiit stririg handling cspabilily with
tha added variable lypo STRING. Untyped files allow
msmary image I/o. Requlies 56K CP/M . 9158/$20

hh'IPASCAUE — 280 nshve code PASCAL compiler Pro-
/ ducss optimixed, ROMsble re-snlrant code Ah inter

tscing lo CP'hl is Ihrough lhs supporl l ibrsrv Tha
packsge includes compilar, Microsott Compal ble rs.
locsling assembler snd hnker, snd sourcs Ior aq
library modules. Vrinant records. strings and direcl
I/O are supparled. Requires 56K CP/M and 200 CPU.

..., $395/$2$
AAIPASCAUMT — Subsel of standard PASCAL Genar-

/sles ROMsbis 8080 mach ns code. Symbolic debuq-
gsr Included supporls inlerrupt procedures, CP/M
lils VO and sxsembly language interlscs Rsai vari-
sbles can bs BCO. sottwsre iloaling po inl. or AMD
9511 hardware floehng poinl. version 3 iincludes
Enumeralion and Record dala types Manual o»pleins
BASIC to PASCAL convar mn. Sourca lor the run.
time package requires Digilel Research'5 MAC Rs-
amres 32K . . . . . . . . . . . . 9250/$30

MT CBASIC-2 Oisk Exlendsd BASIC — Nari-intsixctlvo( )/ BASIC 4Ih pseudocode compiler end run-t me m-
terprsler supports luu tile conlrol, chaining inteqer
and extended prscision vanobles. atc .. 51tgr015

QL BsTAM — Ulilily lo link one computer lo anolhsr also( 1I equipped wilh BSTAld. Allows fite lranslors al full
dsis speed (no convarsion to hex), wilh CRC block
cantrol checli lor vciy ralisble eiror delaction erd
eulomatic relry. Wa use il' h's qrcal' Full wildceid
eipsnsion lo scnd e COL1, etc 9600 baud with wire.
300 baud wilh phone cannecban. Bolh onds need
ona. Standardandi/rversions cen talk toono avothcr.

$158/$6
hhlSELECTDR DI.C2-0ats Base Ptocessor lo cresle
w v sorted reports with numoncsi summnrios or msiling

Sales Ackrily, Invsnlory Payables, Receiveblv,
Chcck Rcgislcr, and Clien\'Patienl Appainlmcnts. ctc
Requires CBASIC 2 Supplied in sourco 5389/S20
GLECTOR — Gonersl Ledger oplion to SELECTOR
ul.c2 In leiscbvo syslom provides lor customixsd
COA Unique chart of trsnsacbon lypes insuro propcr
double enlry boo'kkeeping Geiieralcx balanco shcols.
PAL lalsmsnls and Iou nals Two year reco d ailows
lcr slslcrnenl ol changes in hnancier pos I on report
Evpplied in source Rcqu res SELECTOR nl-C2,
CBASIC-2 snd 52K system . . $250/$25

AAL TExTNRITER AI — Text formatter to jusoly and psgl-("")<e• x) nsto leners arid odisr documsnls spocinl fealures

" j most of Levei 2. Full sequenliar, ielalivc. end In-
doxed tile suppoh wlth vanable hle nsmes STRING.
UNSTRING, COMPUTE. VARYPIGiUNTIL, EXTEND.
CALL, COPY, SEARCH, 3.dimen ional arrays. com.
pound snd abbreviated conditions, neslod IF. Powor-
ful inlerochve screen handling extensions Includes
compslible assembler, nnking loador, ond rslacat-
ebla kbrsry manogar as described under hlACA0.80.... 5350/825

hhl MACRO-80-80$0r280 Macro Asssmblar. Intel ond
I zilog mnsmoiiics supportod Aeiocelabls ankable

outpul Loader, Library htansger and Cross Refer-
encs List ul lilies included . .. S150/525

hul EMADRD-86 — 8006 cross assembler Au Macro snd
" 1ulilky faslurss ot MAcAo.eo packege. Mnemonics

• lighuy moditisd lrom IntelhsM86 compsubialy dala
sheat available. . . . . . .

. .. . . . . . . . 9300/$25

))I)IPASCAL/M' — Compitsr gansrales P code lrom ex-( )

BASIC.00 — Disk Exlcndsd BASIC, ANSI compalibie
wilh lang varioblu names, WHILE/WEND, chaining.

eatBASIC COMPILEA — Language cambslible wilh
l BASIC-80 and 3.10 limee faeler eXaCuhOn PrOdueee

slsndsrd Microsoft roiocsteble binary output In-
cludes MACR0.80. Also Imlmbla ta FORTRAN.80 or
COBOL 80 code modules. .

. ..S305/S25

(Ml Modi/ied version sveileble fer uso wilh CPM as

Tl For sq I T) dem s l i s tad above, the rec(T)

FORMATS AVAIL/LSLEI
fA/ TRS-80 Model I lMj Keys Only

SPECIFY DISK ICi TRS.SD Model III IMl Keys Only
SYSTEMS ANO 101 HEATHKITHSE IMlKeys Gnly
FOAMATS: IEI N ORTH STAR

Includo mssrhon ei text itunng axsculiori Irorn olhsr
disk hiex or cansole. permilting rccipa documenls
lo bc crealed froin linked Irsgmenls on olhcr liles.
Has Iscibties lor sorled index. table of conlcnl andfootnale inserlrons fdcal tor conlracls, msnuels. etc
Noxr compalibls wilh Electric Rsncil' prepsred files.

.9125/$20

/F/ SUPERBRAIN QO
(Gl STANDARO UNIMPLEMENTED

r implementetl on Heath and TRS.BD Madel I
campufers.

r ommondsd systom configuraliun conmsts ot
48K CPM 2 tuq dito disk dnves. 2q x 60 CRT and
132 column pnnter
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8025

Price
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0299 4702
0298 8702
029D 7802
029F 5B02

0276 7802
0278 El
0279 28
027A E5
027B C33702

026E 7002
0270 El
0271 23
0272 ES
0273 C33702

027E 8002
0280 El
0281 Dl
0282 19
0283 E5
0284 C33702

0287 8902
0289 El
028A CD9102
028D E5
028E C33702

0291 2B
0292 7C
0293 2F
0294 67
0295 7D
0296 2F
0297 6F
0298 C9

02A1
02A3
02A4
02A5
02A7
02A8

02AB
02AD
02AE
02AF
02BO
0281
02B2

02BD
02BF
02CO
'02C1
02C2
02C3
02C4

02B5 B702
02B7 El
0288 Dl
0289 73
02BA C33702

A302
El
SE
1600
D5
C33702

AD02
El
5E
23
56
D5
C33702

BP02
El
Dl
73
23
72
C33702

INC

TADD — add
TADD DW

POP
POP
DAD
PUSH
JMP

PEEKW

MINUSH D CX H
MOV A, H
CMA
MOV H, A
MOV A, L
CMA
MOV L , A
RET

MINUS — negate top of stack
MINUS DW $+ 2 ; CODE

DW
POP
MOV
INX
MOV
PUSH
JMP

Lisling 5. Simple arithmetic routines.

DW $+2 ;CODE
POP H gget top
I NX H ;increment
PUSH H ,restore
JMP NEXT

DEC — decrement th e
DEC DW $+2

POP H
DCX H
PUSH H
J MP NEXT

t he t o p
$+2
H
D
D
H
NEXT

TSUB — subtract TOP from TOP-1

T SUB DW TCALL ; thr e a ded code

Simple arithmetic routines
INC — increment the top of the stack

PokeB — store byte in memory
ENTRY; TOP — address

EXITc N o V a l ue s Returned

POKEB D W $+ 2 ;CODE

POP H ; get t o p
C ALL MI NU S H ;ne g at e H
PUSH H ;push i t
JMP NEXT

PokeW — store word in memory
ENTRY: TOP — address

EXIT: No Va l u es r e t u rned

POKEW DW $+2 ;CODE

DW MINUS ;negate top
DW TADD ;an d add
DW TRET

$+2
H
E,M
H
D,M
D
NEXT

PeekB - retrieve a byte from memory
ENTRY: TOP - address
EXIT: TOP — byte at ad d ress

PEEKB DW $+2
POP H
MOV E, M
MVI D, O
P USH D
JMP NEXT

PeekW - retrieve a word from memory
ENTRY: TOP — address
EXIT: T OP — word at address

TOP-1 — byte to store

T OP-1 — word to s t o r e

;CODE

POP H ;get address
POP D ; get by t e
MOV M, E ;store
JMP NEXT

POP H tget address
POP D ;get word
MOV M,E ;store word
I NX H
MOV M, D
JMP NEXT

;save

;CODE
;first element
;second element
;add ' em
;push resul t

;eave

top of the stack

; get t o p
;decrement
;restore

two elements of the stack

tCODE
;get address
:get byte

; CODE
;get address
; get word

;good ole 2s complement

instruction.

the stack and stores it in the program

mented by the interpreter, it w i l l
point to the first real instruction of
the routine (the one following the
TCALL). The TRET instruction (List-
ing 4b) pops an address off the top of

c ounter, undoing the work o f o n e
TCALL and causing the interpreter to
resume execution with the instruc-
t ion fo l lowing th e l as t e x ecuted
TCALL type instruction.

The CODE instruction could point
to a routine that transfers control to
t he word fo l lowing the CODE i n -
struction. But all it has to do is point
directly to the next word. No inter-
preter routine is needed at all. Thus,
the CODE instruction for each ma-
chine-language subroutine is differ-
ent from the rest, but the execution of
the system is faster.
A threaded code interpreter does

not provide all of the features of a BA-
SIC interpreter, for example. Instead,
it provides a flexible framework that
you can expand not only with data
manipulating instructions (e.g., Add,
Multiply, Concatenate), but with in-
terpreter manipulating instructions.
(Notice that TRET is just another sub-
routine; i t begins with CODE and
ends with a jump back to the inter-
preter.)
Expanding the Interpreter

Adding new instructions is easy.
Listing 5 contains routines for per-
forming simple integer arithmetic.
All o f t h ese take their arguments
from the stack and leave their results
there. Listing 6 contains new defini-
t ions for reading and wr i t ing bytes
and words in memory.

PUSH and POP are two useful ad-
ditions to a language that uses the
stack to pass parameters around. List-
ing 7 contains the code needed to im-
plement these (and some others as
well). PUSH takes the word that fol-
lows it, pushes it onto the parameter
stack and then increments the pro-
gram counter so that the interpreter
doesn't try to execute the constant.
This effectively makes PUSH a 32-bit

Essential to any programming lan-
guage are instructions that allow you
to test conditions. Depending on the
results of those tests you can then
branch. Listing 8 contains code for
irnplementing an unconditional
jump; a jump-if-zero and jump-if-not-
zero, which test the top element of
the stack; and a jump-if-equal, which
tests the top two elements.

Each tests its appropriate condi-
Listing 6. Peeh and Pohe instructions.
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tions and either replaces the PC with
the address in the next word i f the
test is successful or increments the
PC (skipping over the next word) if
the test fails. You can make these
jumps relative (and the code relocat-
able) by having them add the con-
tents of the next word to the PC in-
stead of replacing the PC.

All other additions to the interpret-
er are made in the same way. You
can experiment with control struc-
tures (conditional TRETs, or condi-
t ional calls, vrhich take two argu-
ments — one address for true, the
other for false). Or you can add more
advanced data types such as floating
point numbers (each of which takes
two or three stack positions) and
strings (the stack holds the pointer;
you manage the string space).

Constants and Variables
Threaded code interpreters have a

special way of dealing with constants
and variables. Ordinarily, when you
want to reference a number, whether
because of its value (a constant) or be-
cause of the value it points to (a vari-
able), you could push it onto the
stack. This means, however, that you
need 32 bits each time you introduce
a number into the code.

An alternative is to define a com-
monly used number as a function
that pushes the value onto the stack,
For example, when the function ONE
is executed, it pushes a 1 on the stack.
This reduces the size of the PUSH 1
instruction to one word, but adds a
new function to the interpreter (four
words). Still, it is worthwhile for fre-
quently used numbers.

Another alternative is to introduce
two new types of code words (that is,
two new types of subroutine) called
Constant and Variable. These replace
the TCALL in the function definition.
A Constant function has only one
word associated with it; when it is ex-
ecuted, it pushes the contents of that
word onto the stack.

A Variable function also has one
word associated with it, but.when ex-
ecuted it pushes the address of that
word onto the stack. Listing 9 con-
tains the code for these new function
types, along with some commonly
used constants. This reduces the size
o f the new f u nct ions to j ust t w o
words each.
The User's Interpreter:
Interactive
Computers should be as easy to use

as pocket calculators. This first ver-

02ES E702
0287 El
0288 E5
02E9 E5
02EA C33702

02ED EF02
02EP 319D01
02F2 C33702

02DD DF02
02DF El
02EO E3
02E1 E5
02E2 C33702

02D? D902
02D9 El
02DA C33702

02C7 C902
0209 2A9D01
02CC 23
02CD SE
02CE 23
02CF 56
02DO 229D01
02D3 D5
02D4 C33702

0323 2503
0325 El
0326 CD9102
0329 Dl
032A 19
0328 7C
032C 85
032D CAF702
0330 C30D03

0318 1A03
031A El
0318 ?C
031C 85
031D C2F702
0320 C30D03

0305 0?03
0307 El
0308 7C
0309 85
030A CAF702
030D 2A9D01
0310 23
0311 23
0312 229D01
0315 C33702

02F5 F702
02P7 2A9D01
02FA 23
02PB 5E
02FC 23
02FD 56
02FE EB
02FF 229D01
0302 C33702

DUP

TPOP

JUMP
JUMP1

I F Z DW
POP
MOV
ORA
JZ

SKIP LHL D
INX
INX
SHLD
JMP

DW
LHLD
INX
MOV
INX
MOV
XCHG
SHLD
JMP

C LEAR — clear t h e s t a c k

CLEAR DW
LXI
JMP

IFEO — jump if TOP = TOP-1

I FEO DW
POP
CALL
POP
DAD
MOV
ORA
JZ
JMP

IFNZ — jump if top not zero

IFNZ DW ;CODE

NEXT

$+2
PC
H
E,M
H
D,M

PC
NEXT

$+2
H
A,H
L
JUMP1
SKIP

$+2
H
A,H
L
JUMP1
PC
H
H
PC
NEXT

$+2
H
MINUSH
D
D
A,H
L
JUMP1
SKIP

Listing 7. Standard threaded-code functions.

Some standard threaded code functions
TPUSH - push the next word onto the stack

TPUSH DW $+2
L HLD PC
I NX H
MOV E, M
I NX H
MOV D, M
SHLD PC
PUSH D
JMP NEXT

DW $+2 ; CODE
POP H ; get t o p
PUSH H ;save it twice
PUSH H
JMP NEXT

TPOP - drop the top of the parameter stack

SWAP — exchange top two elements of the stack

SWAP DW $+2
POP H
XTHL
PUSH H
JMP NEXT

POP ; get t o p
MOV ;test f or zer o
ORA
JNZ ;if not, jump
JMP ; else d o n ' t

Threaded Code Jumps

All Jumps are to absolute locations
All Conditional jumps consume the
elements of the stack that they test.

JUMP - unconditional jump

;CODE
;get program counter
;get next word

DW $+2 ;CODE
POP H :pop one element
JMP NEXT tand c ontinue

IFZ - jump if top is zero

;CODE
: get t o p
;test f or zer o

; i f ye s, j um p
;else simply skip next word

;CODE
;get one element
;exchange
;put back
;and continue

DUP — duplicate the top of the stack
DESCRIpTION: often used before functions which
consume the top of the stack (e.g. conditional jumps)

$+2 ; CODE
SP,STACK ;reset stack pointer

;make it the PC

:CODE
: get t o p
;negate i t
; get t o p - 1
;add 'em
; test f o r ze r o

;if equal,jump
:otherwise,don' t

;CODE
~get program counter
;advance to next word
:and pick up contents

;store new program counter
;push word onto param stack
;continue

Listing 8. Threaded-code jumps.
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MISSPELLED
%ORDS'?

Implementation of Constants and Variables in a

constant

threaded code sys tem

CONSTANT — code address for constants
ENTRY: DE - points to middle of code word for

DESCRIPTION: picks up the contents of the word
following the code word and pushes it onto the stack.

tion.

WordSearch (tm) can find them quickly and
reliably. WordSearch is the ideal companion
for your CptM compatible editor or word pro-
cessing system. WordSearch completes the
job that these word processing tools started.
WordSearch is a sophisticated interactive
menu driven application that can be tailored to
fit your system, terminal and working vocabu-
lary. WordSearch allows for an unlimited vo-
cabulary size without being constrained by
language or special subset. Available user sys-
tem disk storage capacity is the only considera-

WordSearch is EASY to use. Defaults can
be reset at any time as either a permanent or
temporary condition thus avoiding almost all
redundant or o therwise unnecessary key-
strokes.
Wordsearch is available now for 5 195.00 from

033C 3303
033E 0000

0340 3303
0342 0100

0344 3303
0346 FFFF

0348 3303
034A FF1F

0333 EB
0334 23
0335 5E
0336 23
0337 56
033S DS
0339 C33702

ONE

ZERO

CONSTANT

DW
DW

DW
DW

NEGONE DW
DW

MEMORY DW
DW

XCHG
INX
MOV
INX
MOV
PUSH
JMP

Some common constants

CONSTANT
0

CONSTANT
1

CONSTANT
-1

H
E,N
H
D,M
D
NEXT

CONSTANT
Bo1024-I

; HL <- a d d r e s s o f co d e w o r d
; get c o n s t a n t

;push it on the parameter stack
,return to interpreter

;last available byte
;SK syst em

; threaded code c o n s t a n t

; threaded code c o n s t a n t

; threaded code c o n s t a n t

m EHHIHI
v aria b l e

VARIABLE - code address for variables
ENTRY: DE - points to middle of code word for

DESCRIPTION: pushes address of word following code

Research.

Ytsa p.ts. n ssssas

MASTER CHARGE (305) 238-3820
and VISA accepted.
CP/M is a regtstered trademark of Digital

All prices are FOB Miami and subject to
change without prior notice.
Copyright (C) 1980 Key Bits inc.
All rights reserved worldwide.

Mi i , p i i d s s i sa

ttso 223

034C 13
034D D5
034E C33702

VARIABLE
INX
PUSH
JNP

w ord onto t h e s t a c k .

Listing 9, Implementing constants and variables.

D rincrement to variable address
D :store on parameter stack
NEXT ;ret urn to inerpreter

SNIII SCIENTIFIC
sion of the external, or user's, inter-
preter is not going to be the all-pur-
pose, universally useful, interactive
computer programming language. In
fact, all it's going to be is a calculator,
the simplest in teractive algorithm
you can write for a starting system
(Table 2).

The user types in a line containing
nulnbers (arguments) and subroutine
names (functions). The system scans

the line from left to r ight; it pushes
the numbers on the stack and exe-
cutes the functions. When it hits the
end of the line, it prints the top ele-
ment of the stack.

Users of Hewlett-Packard calcula-
tors will know the input form as re-
verse Polish notation. The arguments
precede the functions that use them.
Both the HP calculators and FORTH
use RPN for the same reason: The

P.O. Box 99553

TOUCH TYPING - 15 lesson
set teaches you to use all let-
ters and numerals without the
need to look at the keyboard.
Requires 32x64 display. 8K.
$19,95.
FAILSAFE +2 - a sophisti-
cated game based on the elec-
tronic warfare environment en-
countered by aircraft during
nuclear war. 8K. $8.95.
INTELLEGENT TERMINAL
EMULATOR - down load, edit,
then send files back to host
computer. Full or half duplex,
many other features. Disk sys-
tems. $24.95.
DS-PORT - 18 page data sheet
shows how to add parallel ports
to your C1P without a 610
board. Includes photo posi-
tives, $9.95.
DS-20MA - Your C1P can use
any ASCII 110 baud, 20MA
periferal with the aid of this 14
page data sheet. $8.95.
Send for a FREE complete
software and hardware cata-
log. z ig3
Aurora Software Associates

Cleveland, Ohio 44199 ~
{216) 221-6981

18

1. READ a line from the console
2. REPEAT

SCAN for next word
IF word is a function
THEN EXECUTE it
ELSE IF word is a number

UNTIL END-OF-LINE encountered

THEN PUSH value of number on stack
ELSE "ERROR**

3. PRINT the top of the stack

E~ nles of «se: (Note: the machine prompts i th a hyphen.)
— 6 7 + (user types)
13 (machine types, note that 13 stays on stack)
— 11 + (user types)
24 (machine types)
— 6 - (user types)

Table Z. Algorithm for user's interpreter.
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r , TELEfg}DEO QRT'S
Word Processing Print Qualify

• 18 x 9 dot matrix; suitable for word
processing • Underlining • proportional
spacing • right margin justification • serif
typeface • 50/80 CPS • 9'/2" Pin
Feed/Friction feed • Re verse Platen•

80/132 columns

QUANTITY PRICING AVAILABLE TVI 950
PRINTERS

PRICES SLASHED}
TVI 912 C plea se Cal)Tol)Free
TVI 92pc pric es are too low toadvertise

CENTRONICS 737.1
CENTRONICS 737.3

(Lisl $995) $78Q
(List $1045), $830

ANACOM 150 160CPS, widecarriage,9 x 9dot.
. . . . . . . . . .

ANADEX 9500 wldecarriage, graphics.
. . . . . . . . . . , .

VISTA V300(C. ITOH) Typewrilerquality, daisy wheel.
. . .

BASE 2 850 graphics printer
OKIDATA MICROLINE 80
NEC 5530-5 le l lerquaiily, AO, parallel, tractors.

. . . . . . . . . .

MALIBU Dot graphics, 132 Col, Letter quality .
PAPER TIGER IDS445 Si 460 wilhgraphics 62Kbuffer ..
QUME 5/45 Typewrlterquallty.

APPLE II — BASE2 parallel graphlcs interface board.
. . . . .

SSM AIO BOARD Serial/Parallel interface board.
. . . . . . . . .

TRS-80 CABLES expansion lntertace or d(rect.

INTERFACE EQUIPMENT

(Llst $1350) $ Call
(Li S I $1650) $1 450
(Lis( $1895) $1795

(Lis($799) 749
. (Llst) $800) 599

(Lisl $2970) $2599
., ..$Call

,.. . , . . . $ Call
. (List $2905) 2559

... . , . . . 160
(Lla($225) 175

. $CallLow-Priced
Professional Print Quality

• 80 CPS • Bidirectional, Logic seeking •
40, 66, 80, 132 columns per line • 64 special
graphic characters: TRS-80 Compatible •
Forms handling • Multi.pass printing a Ad-
justable tractors

• 9 x 9 dot matrix • Lower case descenders

Phone orders WELCOME. Same day
shipment fo r V ISA, M ASTER
CHARGE, and AMERICAN EX.
PAESS. Personal checks require 2
weeks to clear. Add 3% for ship.
ping and handling. California resl-
dents add 6 ' /o. Manufacturer's
warranty included. Prices subject Io
revision

TOLL FREE(800) 854 8275

EPSON MX80 .

CA, AL, Hl (714) 630.3322 Call for FREECATAI.OG

II C fo , l}}c.
Qrottc)e @

3148 E. La Palma, Suite E
Anaheim, CA 92806( Llst $645) Sca l l

7IIjjm(I. P(I.jl)jmy-PirjjeIhjjmg IPjt'OgmmS HeIIy
YOIUL Se@( Hjjgk IEm((:jj'gy COStS.

DeSigmledl fm Hoxee Zmdl COmmereiam USe
Here's your chance to put the wraps on
staggering energy costs. ENERGY
AUDIT helps you inspect any
home, analyxe your findinp

ENERGY CONSURIPTION lets you
monitor and manage fuel use for

maximum cost efficiency. This
c ombination wi l l mean mo r e

dollars in your pocket in
these uncertaln t lnles.

and make fuel-conservalion
investments that result in
blg savlngs.

1. KI IClf'gf At j j d l l lt }Nl 2. KIIICII gf COEIStjlmIPtllojjjj
%hether you're a home owner or involved in an energy-asso-
ciated business, this is a "must" program for accurately deter-
rnining heat loss. This program creates a computerized model of'
any dwclling. It will dcscribe what materials are needed and (hc
estimated construction costs to make a building an energy
miser. Rcquircmcnts: TRS-80, Levcl ll, 16K; Expansion inter-
face with at least l6K; I mini-disk drive; and a compatible DOS
lor disk-based version; and an optional printer. Order No.
005ZRD, disk, $75.00 or 0089R, cassct te, $49.95.

Take lhe guesswork oul ol'energy consumption and conserva-
tion. This program keeps utility bills for a 5-year period.
Records precise amounts used and costs for natural gas, wa(er
and electricity. Keep track of energy costs, examine seasonal
fiuctua(ions and evaluate conservation efforts you've under-
taken. The soaring cost of fucl rcquires earet'ul cnergy managc-
mcnt. This program can Inake you a (ight-fis(ed professional!
TRS-80, Level II, 16K. Order No. 0132R $9.95.

v 40

THEY'RE EASY TO ORDER.
. .

o See Your Instant Software Dealer, or
tg Call Toll-Free 1-800-258-5473.PETERBOROUGH, N.H. 03458
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arguments have to be placed on the
stack before the functions that use
them are executed,

Unlike the calculator, our i n ter-
preter is not bound to this form of in-
put. If you don't like typing expres-
sions this way, you can change your
scanning routine to go from right to
left and type in Polish prefix (or nor-
mal Polish) notation. Or you can look
up an algorithm for translating alge-
braic expressions into stack com-
mands and then type those,

Thus, while al l FORTH systerns
use reverse Polish, you don't have to.
This external interpreter is indepen-
dent of the internal, stack-oriented
interpreter. Us ing r everse Pol ish
makes the interpreter simple, but if
you want to use this system, why be
lazy? You can choose whatever input
form you like. You can choose what
data types to accept and what func-
tion your system wil l perform. You
can have a calculator that handles
decimal, octal and hexadecimal num-
bers, that processes strings (foreign
language word translators), that re-
trieves information from tape or disk,
all in response to a few taps of the
keys.

The User's Interpreter:
The Dictionary

Listing 10 contains the algorithm
f or interaction t ranslated into t h e
threaded language. Most of its parts
are famlhar to Inost programzners.
The Readline function is provided by
many operating systems. ASCII to bi-

03C9
03CB
03CC
03CD
03CE
03CF
03DO

03C5 4C03
03C7 1906

CB03
El
Dl
D5
E5
1A
BE

nary and binary to ASCII converters

Names — address of dictionary names

DUP,PEEKB
IPZ,PAIL-1

NANES DW VARIABLE
DW NAMEBEG

NATCH — match strings
ENTRY: TOP — ptr to string

EXIT: TOP - -1 if strings are the same
0 if strings do not match

038F 4702 LOOKUP DW TCALL >threaded code
0391 C503AB02 DW NAMES,PEEKW ;get top of dictionary

0 395 E502A102 SE ARCH D W
0399 0503B003 DW

039D C903
039F 1803B603

03A3 E5047E02
03A7 C70202007E
03AD P5029403

03B1 D702 PAIL DW TPOP ;dxop dictionary pointer
03B3 3C03 DW ZERO ; leave a z e r o o n t h e s t a c k
03BS 5B02 DW TRET ;and qui t

0387 DD02D702 S UCCEED DW
03BB E5047E02AB DW
03cl 4403 DW
03C3 5802 DW

Listing 11. Dictionary lookup routine.

TOP-1 - ptr to first string
TOP-2 — ptr to second string

TOP-1 — ptr to another. string

or

POP H ;first string
POP D ;second s t r i n g
PUSH D ; leave on st ack
PUSH H
LDAX D ;get 2n d c o unt
CNP N ;comp'are with first

LOOKUP - the dictionary lookup routine
ENTRY: TOP — pointer to string to be looked up
EXIT: TOP - -1 if string found in dictionary

TOP-1 — pointer to code of found subroutine

DESCRIPTION: written in assembly to speed things up.

NATCH DW $+ 2 ;CODE

string pointer if not found
DESCRIPTZON: performs a linear search of the
dictionary. Returns the code address if the string
is found, or else t'he string pointer if not found.

0 if string not found

SWAP,TPOP ;drop string pointer
FIRST,TADD,PEEKW ;get code pointer
NEGONE ;push a mi n us o n e
TRET ;and return

;get char count of next entry
;if end of dictionary

DW NATCH ;else a t t empt a m a t c h
DW IFNZ,SUCCEED-1 ;if succesful match

DW FZRST,TADD ;else skip string
DW TPUSH,2,TADD ; an d p oi nt er
DW JUMP,SEARCH-1 ;a nd t.ry next entry

threaded c ode var ia b le
beginning of names

036F C7028103
0373 C704
0375 C704
0377 5802

0379 E5025305 E XZT DW
037D C704 DW
037F SB02 DW

0381 OD4E6F7420ERRNSG DB

0351 4702

0353 B904
0355 F603

0357 0605 SLOOP DW
0359 05037803 DW
035D SF03 DW
035F 05036803 DW

0363 EE03
0365 F5025603

0369 A705 NUMBER DW
036B 18035603 DW

DW
DW
DW
DW

DW
DW

TPUSH,ERRMSG
PRZNTS
PRZNTS
TRET

DUP,CONBXA
PRINTS
TRET

13,'Not

Top Level Extex'nal Znterpreter Version 1.0

This routine reads one line of reverse
polish notation from the console and executes it..

INTERACT
DW TCALL ;threaded code

DW
DW

Defined:

PRONPT
READLINE

SCAN
I FZ,EXIT- l
LOOKUP
IFZ,NUMBER-1

EXECUTE
JUNP,SLOOP-1

CONAXB ;try converting to number
IFNZ,SLOOP-1 ;if succesful, leave on stack

;and continue scanning

;else push er ror m essage
;and print it
;then print string
;and return

;copy and convert top of stack
; print i t
t return

g prompt the user a n d
;read a console l i ne

;scan for next word
;if end of line, quit
;else lookup word in dictionary
;if not found, try number

telse execute it
;and continue scanning

are standard parts of most programs,
as are print string routines. A "scan
for next word" routine is not as com-
mon as the others, but it isn't di f f i -
cult. The dictionary lookup routine,
which distinguishes functions from
nonfunctions, is the central part of
the algorithm.

FORTH is well known for i ts dic-
tionary of routines, in which it looks
up incoming words. However, every
computer language does this. BASIC
has a table of reserved words and
variable names; assemblers keep
syrnbol tables; and LISP keeps its
universal list of all known atoms.

Each of these systems uses a differ-
ent data structure for its dictionary.
These vary in complexity from sirn-
ple arrays to difficult linked hash ta-
bles. We'll look at two relatively easy
techniques. One is th e t r ad i t ional
FORTH dictionary format and the
other is a variation developed for this
implementation.

Each entry in a subroutine diction-
Listing 10. Interaction algorithm in threaded language.
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03D1 C2E703

03D4 47
03DS 23
03D6 13
03D7 1A
03DB BE
03D9 C2E703
03DC 05
03DD C2D503
03EO 21FFFF
03E3 E5
03E4 C33702

0387 210000
03EA E5
03EB C33702

M ATCHF L X I
PUSH
JNP

NOV
MATCH1 I NX

INX
LDAX
CNP
JNZ
DCR
JNZ
LXI
PUSH
JNP

JNZ MATCHF

B,A
H
D
D
N
MATCHF
8
NATCH1
H,-l
H
NEXT

H,O
H
NEXT

;if no match
;else dec c ount
;if more to compare
;else push success

;if no match
;else try string matching
; 8 ho lds b y t e c o u n t
;next byte s

•

r fa i l u r e

06A9 E502 DW DUP
06AB 0546495253 DB 5, ' F I R ST '
0681 E504 DW FIRST
0683 00 DB 0
0683 NAMEEND EQU 6- 1

0098 =

rend of dictionary

DICSIZE EQU NAMEEN D-NANEBEG+1 ;dictionary size in bytes

Initialiration Code
Executed on start up of system but eventually overwritten by
the expanding dictionary

DICNOVE — moves the dictionary names

MICROCOMPUTERS

0684 2A4A03
0687 EB
0688 218306
0688 019800

06BE 78
068F 12
06CO 2B
06C1 18
06C2 08
06C3 78
06C4 Bl
06C5 C28806

06CS EB
06C9 23
06CA 220703

06CD C9
06CE

DIC1

DICNOVE LHLD
XCHG
LXI
LXI

NOV
STAX
DCX
DCX
DCX
NOV
ORA
JNZ

XCHG
INX
SHLD

A,N
D
H
D
8
A,B
C
DIC1

H
NANES+2

NEMORY+2

H,NAMEEND
8, DICSIZE

to the top of available memory

rDE <- top of memory

;HL <- s o u rc e (e n d o f n a mes)
; BC «- by t e c o u n t

; transfer l o o p
;gst ne xt b y t e
;move i t
; dec source p o i n t e r
rdec target pointer
;dec count
; test f o r ze r o

; not y e t

;set dictionary variable

We have consistently offered the
TRS-80 line at savings up to 20%,
which means you can save $150
to $1500 by buying directly from
Computer Discount of America.
TRS-80 Model II, 64K System,
with disc drive on ly $3385.00
Other TRS-80 Model ll, or Model
III computers and systems, Color
Computers, and Pocket Computers
are in stock at sirnilar savings
Our savings are as big on expan-
sion interfaces, printers, diskettes-
everything for your TRS-80 System.

RET
END

LINK-A

ary has two parts: the name of the
subroutine and the code that com-
poses it. I f every d ict ionary entry
were the same size, i.e., the same
number of bytes, we could simply ar-
range them in an array. Searching
would be as easy as looking at each
one in order until you find the word
you want or hit the end of the diction-
ary.

However, since the name of a func-
tion and the size of its code both typi-
cally vary, there is no way to t e l l
where one entry ends and the next

LINK-8

one begins.
The standard solution to the prob-

lem is to add a third part to each en-
try: a pointer to the beginning of the
next entry. This makes the dictionary
a linked list (Table 3). This solution
has some good points. The lookup
technique, while slow, is easy to im-
plement, The linked list allows you to
add additional structure to the dic-
tionary; many FORTH implelnenta-
tions allow you to define separate vo-
cabularies with the dictionary.

And the dictionary, which grows

We have the full line of ATARI
personal computers and systems,
including Models 400 and 800.
The computers, accessories, and
hardware are brand new, in
factory sealed cartons, and carry
a full factory warranty.
Most models are in stock for
immediate deiivery (usually
within 7-10 days), and a price
quote is as near as your phone.
So if you're looking for the best
prices in the U.S.A., for micro-
computers and accessories, call
Computer Discount of America,
Inc., West Milford, New Jersey
07480. 201-728-8080. NO TAX ON
OUT-OF-STATE SHIPMENTS.LINK-C

0 eOD
NAME-A NAME-8 NAME.DNAME-C

Code for Code for Code for
I I

ICode for

Routine A Routine B Routine DRoutine C
I

Table 3, Standard lintMd FORTH dictionary.
• • I I • • • 0 I
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03EE F003
03FO El
03F1 SE
03F2 23
03F3 56
03F4 EB
03FS E9

dynamically once you have a compil-
er, is a s ingle data structure that
makes storage management easy.

However, I have used a modified
version of this technique (Table 4).
The name of the function and the
code to be executed are stored in two
different places. The pointer, instead
of connecting one entry to the next,
links the name with the code. While
this means you have to maintain two

EXECUTE DW
POP
MOV
INX
MOV
XCHG
PCHL

Listing 12. Execute function.

Listing 13. Readline program.

6+2
H
E,M
H
D,M

EXECUTE — execute routine at top of stack
ENTRY: TOP — address of routine to be executed
EXIT: DE — middle of word addressed by top
DESCRIPTION: The address is of a threaded code
interpreter routine, so the contents of the
first word is an executable address. EXECUTE
gets that address and jumps to it, leaving DE
in the same state that the main interpreter
loop (NEXT) would have.

different data s t ructures, you get
more flexibility for your trouble.

First, you can keep the names in
any order you like (perhaps alphabet-
ic), instead of the order in which they
were defined. This allows you to re-
duce searching time.

Also, you can delete the names of
functions that you do not need to ref-
erence interactively (internal subrou-
tines) and easily reclaim the space for

;CODE
:get ad dress
;get first word

;and jump to it

other purposes while leaving the
code in the dictionary. This is signifi-
cant if you like to use long variable
and function names in your pro-
grams. (Note that you can delete en-
tries from the other dictionary for-
mat, but only entire entires, and only
in the reverse order from which they
vrere defined.)

Table 5 contains the details associ-
ated with this format. Because there
are two growing structures to main-
tain, start one at the lowest point in
memory available and the other in
the highest, and let them expand to-
vrard each other. The function names
are stored as strings of characters pre-
ceded by byte counts. (This is a sec-
ond difference between this diction-
ary and the standard FORTH diction-
ary. The latter usually stores only a
few characters f rom each n ame,
along vrith a character count, in order
to conserve space. I prefer the fu l l
name so that I can later have a func-
tion that types out the full text of an-
other function interactively.)

The lookup routine (Listing 11) ac-
cepts a pointer to a string (byte count
and characters); it returns either the
associated CODE address for the rou-
tine, or returns the string unchanged
if it is not in the dictionary. It is writ-
ten in threaded code and ought to be
understandable if you have gotten
this far.

03F6 4702
03FS 3C03
03PA S2048502

03FE 520468026E DW CONBUF,INC, INC ;push first byte of buffer

0404 E502 RLOOP DW DUP ;duplicate buffer pointer
0406 FA04 DW CIN ;get character
0408 E502F104 DW DUP,COUT ;echo to screen
040C E502070208
0412 23032904

0416 E502C7020D
041C 23033F04

0420 DD028502
0424 6E02
0426 F5020304

0 42A D702D702 B K SP
042E 7602
0430 C7022000F1
0436 C7020800F1
043C F5020304

0 440 D702D702 E O L
0444 3003DD02BS
044A C7020AOOF1
0450 5802

READLINE — fill console buffer
DESCRIPTION: reads characters from the console, echoing them
to the screen and storing them in the console buffer,
beginning in the third character of the buffer.
Stops on encountering a carriage return and stores a
final zero after the other characters.
Takes appropriate action for a backspace character.

READLINE
DW
DW
DW

DW
DW
DW
DW
DW

DW
DW
DW
DW

DW DUP,TPUSH,OSH ;compare with backspace
DW IFEQ,BKSP-1

DW DUP,TPUSH.ODH ;compare with carriage return
DW IFEQ,EOL-1

DW
DW
DW

TCALL ;threaded code
ZERO ;mark buffer a s un s canned
CONBUF,POKEB

SWAP, POKEB
INC
JUMP,RLOOP-1

TPOP,TPOP
DEC
TPUSH,20H,COUT
TPUSH,OSHgCOUT
JUMP,RLOOP-1

TPOP,TPOP • drop CR and bu f f e r p t r co p y
ZERO,SWAP,POKEB ;store final zero
TPUSH,OAH,COUT gprint a line feed
TRET ;and return

;if neither, store in buffer
;increment buffer pointer
;and keep reading

; drop BS and buf fe r p t r c o p y
;backup pointer
;print a s p ace
rand another backspace

NAME-A

LINK-A

NAME-B

LINK-C

LINK-B

NAME-C

Code for
Routine B

Code for
Routine C

Code for
Routine A

NAME-D
C onsole Buf f e r Code for

Routine D

0452 4C03
0454

DESCRIPTION: First byte contains the scan pointer which
points to the next byte to be scanned. The remaining bytes

t contain characters read from the console.

CONBUF DW VARIABLE

PROMPT — prompt the user
DESCRIPTION: clears to a new

; threaded code va r i a b l e
;long enough for most screens

line and prints a hyphen

;threaded code
:push pro ot message
;and print it ~More

0489 4702 PROMPT DW
0488 C702C304 DW
048F C704 DW

DS 101D

TCALL
TPUSH,PRMSG
PRINTS

LINK-D

Table 4. Vanatton of FORTH dtcttonary.
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QK'O'QM'N'BSQN SNH'M'It' (L'S
1KX8
2KX8
2KX8
4KX8

16KX1

3 Supply
3 Supply
1 Supply
1 Supply
3 Supply

4116 16K X1 DYNA M IC 3 Su p p ly

1 Supply
250 ns

2708
2716
2716
2732
4116

4164
4118

2114
2114L

1KX4
1KX4

3242 $11 . 00
8155 1 7.50
8185 29.95
8202 45.00
8205 3.95
8212 2.75
8214 5 .25
8216 2.75

64KX1
1KX8

STATI C
STATIC

EPROM
EPROM
EPROM
EPROM
DYNAMIC

DYNAMIC
STATIC

WE GUARANTEE FACTORY PRIME PARTS

250 ns
250 ns

8224 $ 2 .95
8226 3 .95
8228 5 .50
8238 5.50
8243 6.00
8250 15.9 5
8251 6.95
8253 12 .9 5

4 50 ns $5.5 0
450 ns $11 .00
450 ns $11 .00
450 ns $35 ,00
200 ns 8/$36.00

32/$136.00
300 ns 8/$32.00

32/$120.00
250 ns $ 130.00
EXTRA SPECIAL

$16.00
$4.25 8 / $32.00
$4.50 8 / $34.00

8255 $ 6.5 0
8 259 17.9 5
8 275 32.9 5
8279 13.95
8282 6.70
8 283 6.70
8284 5.85
8 755 49.9 5

As Radio shack merchandise available at a discount. Ask for our price Irst

IIIIOIDEL II 64K $3349 (.-"- •e

Authorized Sales Center
We offer the lowest prices on

YEXIIS CQIriPUTER SYSTEIIIS
ikmd>e Ihaek

MI'U7ERS .
All accessories for Madel II available — disk ess ansions, rsntera and sottware

Check out our low, low prices on these line printers:
* Anadex 9500/9501 * The Ijtew Oafay Wheel 0
* Epson MX-80 * Line Prlnter V
* Okidata Microline 90
Special: Price our CP/M for the Model II. It offers 596 K per drive.
* payment: Money order, cashiar's

Check, Certified Check. Personal
Checks raouire 3 weeks to clear. VISA
MASTERCHARGE — Add 3'a.

* Pncas aublact to change al any hme.
TO ORDER: Send
check, money order or
charge card C. O .D.
Please include $3.00
shipping. F or C .O,D.
allow for shipping and
$2.00 C.O.D. fee.

Send for full catalog including 74XX, 74LSXX and CMOS I.C.'s.

P.O.BOX 21432 ~ 5

SEATTLE, WA 98111
(206j 633-3404

en Aetlserued RSQIO Salcke Sales Center IISIYEM COMPUYER SPSl'EMS ....

ttOLIL FREE HLIeber SM-35II-II473
Box 1174, Srady, Texas 76825

* No lax out-of-stale. TX add 5~a
+ All items new, guaranteed by

manulacturer.
* oelwery subiect tc avasabshty

Texas Residents 915-597-0673

MAIL
LIST
This powerful mailing list package fea-
tures a variety of options for producing
labels. It includes user defined file
structure and label format. Label for-
mat can list to the printer or to WORD-
PRO format files.

SOFTWARE
LIBRARY
Hundreds of schools and individuals
have purchased this package for use as
an educational tool or just plain fun. It
contains 50 (yes fiftyl) prograrns. This
ranges from our famous TREK 3 and
horse race to fun learning programs for
children to checkbook and a micro
mail list program with lots in between.
At about $1.40 per program how can
you miss?

13ATA
BASE
The data base package allows total user
control over the contents of each entry
in the file. Features user selectable rec-
ord size from 5 to 242 characters per
record, statistical and plotting pack-
age, output with WORDPRO files or
printer. Includes full user definable
output formatting. With optional in-
dexing routine can produce a compre-
hensive index of a data set.

$299.95 $159.95

For PET or CSlH 2009 or 8009 series with 32K memory please specify your machine configuration.

Cassette $I$9.95
Diskette 79.95
For AFPLK II or PET

Index 99.95

charee to
your V/$4

Mc/VISA I

BR. DaI.KV S So~~vvwmz-
425 IGrove, Serrien Springs, Miehigan 49103

hone (Q.6) 471-5514 Sunday-Thursda noon to 9 .m. Kastern Time
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011D
019D ~

0119 4C03
011B 5103

04ES E704
0487 El
0488 4E
04E9 0600
04EB 23
04EC E5
04ED CS
04EE C33702

04F1 F304
04F3 Cl
04F4 CDOC7E
04P7 C33702

0100

0100 319D01

0103 CDB406

0106 210801
0109 229D01

010C C33702

04FA FC04
04FC CD097E
04FF 6F
0500 2600
0502 ES
0503 C33702

Listing 13 continued.

0 10F 1901AB02 T O P
0113 EE03
0115 F5020E01

0407 4702 PRINTS D W
04C9 E504 DW
04CB 85020503DEPRINTS1 DW
04D1 DD02E504 DW
04D5 F104 DW
04D7 DD027602 DW
04DB P502CA04 DW

04DF D702D702
04E3 5802

P RINTX D W
DW

04C1 SB02 DW TRET

04C3 030DOA2D PRMSG DB 3 ,0DH,OAH,' - '

DW
DW
DW

DS 128
S TACK E Q U $

DW
CALL
MOV
MVI
PUSH
JMP

PAGE

Reserved Stack Space

$+2
7809H
L,A
H,O
H
NEXT

EXEC,PEEKW
EXECUTE
JUMP,TOP-1

POP 8 r C «- charact e r
CALL 7EOCH ;print it
JMP NEXT ;r e t ur n

CIN - character input routine
E XIT: T O P - character read from console
DESCRIPTION: Uses operating system

CIN

TOP — Top Level System Loop
DESCRIPTION: TOP is an infinite
loop which picks up the contents of the
EXEC variable and executes it.

TOP-1 - ptr to rest of string

Richard Pr i t x s on
29 January 1980 Version 1 • 0

This version contains only the basic internal
interpreter and a simple interactive console
i nterpre t e r .

;CODE
get poxnter

; BC <- c h a r a c t e r

;bump pointer
;restore pointer
;add characte r
;contanue

COUT — character output routine
ENTRY: TOP - character to print
DESCRIPTION: uses operating system to print character

COUT DW $+ 2 ;CODE

EXEC - address of top level routine

EXEC DW VARIABLE ; threaded code var i a b l e

; drop count an d p o i n t e r
; then r e t u r n

FIRST — get next byte of string on stack
ENTRY: TOP — ptr to string
EXIT: TOP — first character of string

DESCRIpTION: useful for advancing through strings a byte
a t a t i m e .

FIRST DW $ +2
POP H
MOV C , M
MVI B , O
I NX H
PUSH H
PUSH 8
J MP NEXT

TITLE 'Threaded Code Interpreter for 8080'

PRINTS — prints string
ENTRY: TOP - points to string
DECRIPTION: Uses first byte of string as a charac te r c ou n t .

ORG 100H ;sta rt up address

LXI SP,STACK ;initialise parameter stack

CALL DIC MOVE ;move dictionary to high memory

LXI H,TOP-1 ;set PC to top level loop
SHLD PC

JMP NEXT ;and s tart interpreter

;CODE
:read character
;HL <- ch aract e r

;push on st a c k
;return

DW INTERACT taddress of user interpreter

TCALL ;threaded code
FIRST ;get count
DUP,IFZ,PRINTX-1 ;if done return
SWAP,FIRST ;else get next character
COUT .print i t
SWAP,DEC ;decrement count
JUMP,PRINTS1-1 ;and keep looping

TPOP,TPOP
TRET

;parameter stack

;get top level program
;run i t
;and loop

tion.

The interpreter executes the code
address returned by the lookup func-
tion using the Execute function (List-
ing 12), which simulates the action of
the internal interpreter

The User's Interpreter:
The Rest of the System

Listing 13 contains a simple version
of Readline, w r i t ten i n t h r eaded
code. It uses two input/output primi-
tives — character in and character out,
both of which use the stack for ac-
cepting and r e turning characters.
You can change these to whatever
your system requires.
You may have noticed by now that

the top-level routine (Interact) is not a
loop. It performs its function and
then returns. To make the system ex-
ecute this procedure repeatedly, re-
place the T RET i n s t ruction with
JUMPs to the beginning of the rou-
tine. However, this locks the system
into always executing this one func-

A more flexible alternative (Listing
14) is to make the system's innermost
loop repeatedly execute the contents
of a variable (initial value: the Inter-
act routine) so that the user can re-
place the interpreter's main routine
with a new one by simply changing
the value of a variable. This is useful
when you want to change from nu-
meric calculating to a foreign word
lookup or text editing.
The rest of the code needed to

make the system run is listed in List-
ing 15. It is a fairly direct 8080 code
for handling mundane tasks, such as
scanning a line of characters for the
next word or performing 16-bit divi-
sion.

The last two items in this listing are
the names portion of the system's dic-
tionary, which contains the names of
the available wo rds a nd t h e a d -
dresses of their associated subrou-
tines; and the system's initialization
code, which moves this part of the
dictionary to t h e top o f a vai lable
memory. All of the code here should
be easy to understand.

Useful Extensions, Notes about
the Code

To put everything together, type
the code in the order in which the fig-
ures are presented (except for Listing
14, which is actually page one of the
program). The order in which the
subroutines are entered makes al-
most no difference; just make the dic-
tionary of names the last permanent

Listing 14. Interpreter program.
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into one version, and make yourself a
calculator that is as good as the best. •

routine in the code.
Programmability makes a comput-

er more versatile than a calculator.
FORTH is fun to use because of its
ability to define new functions inter-
actively. The complier described in
the second part of this article allows
you to do this. However, you can
make a few other improvements be-
fore then.

The code presented so far is bare-
bones, If your library of subroutines
has substitutes for Readline, number
conversions and string printing, they
are bound to be better than these.
(Notice that the ASCIUbinary conver-
sions only handle positive numbers.)
Use yours instead of mine.

Also, 16-bit arithmetic is l imited.
Add double-precision or f loating-
point routines to the system if you
don't have them already. Put all of
the arithmetic routines you can find

NIGH MEMORY

LOW MEMORY

I a

IHC

SCAN

EXPANDS
upwARD

CODE FOR SCAN

CODE FOR INC

Table 5. Delaiis of dictionary.

VARIES WITH 2

COOE FOR ADD ('+')

YTE LENGTH OF STRING DYTES

!
EXPANDS

S CAN - Scan fc z n ex t wor d
Listing l5.

ENTRYr No Valu es Ex p ected
EXITr TOP - -1 if word found, 0 if word not found

TOP-1 — ptr to word if found (else nothing)

DOWNWARD

LINK
LINK
LINK

By Itetronlce

ASCIIIBAUDOY,
SYAND AI.ONK

Terminal
Computer$i™4995

The Netronics ASCII/BAUDOT Computcr Terminal Kit is a
microprocessor-controned, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 charactcr by l6 linc professional display for-
mat with selcctable baud rate, RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard fonows the s(andard typewriter conliguration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computcr Terminal requircs no I/O mapping and
includes Ik of rnemory, character generator, 2 key ronover,
processor controned cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing — fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long hfe.

The hean of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a paraliel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can bc connected to the serial I/O
on your computer or other interfacc, i.e., Modem.

When connected to a computer, the computer must echo the
character received, This data is received by the VID which
processcs the information, converting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping rela(ive to
which character and where i( is to be displayed on the screen.
Vldeo Output: (.5 P/Pinto 7S ohm (E(A RS-(70/ • Bsud Rale:
l le and 300 t(SC(( • Outpulst RS232C or 20 ma. current loop
• ASCII Charuc(er Sen l28 printable characters-

VIDEO DISPLAY SPECIFICATIOI4$

DESCRIPTION( firet byte of buffer contains a counter of
characters alxeady scanned. The next word is moved to the
beginning of the line with a leading byte count.

0506 0805
0508 215404
0508 4E
050C 0600
050E 34
050F CA4705
0512 23
0513 09
0514 41
0515 23
0516 04
0517 7E
0518 8?
0519 CA4705
051C PE20
051E CA1505

0521 115504
0524 OEOO
0526 13
0527 12
0528 OC
0529 04
052A 23
0528 7E
052C B7
052D C23405
0530 06FF
0532 3E20
0534 FE20
0536 C22605

0539 215404
053C 70
053D 23
053E 71
053P E5
0540 21PPPP
0543 ES
0544 C33702

0547 3EPP
0549 325404
054C 210000
054P ES
0550 C33702

SCAN

SCAN1

SCAN2

SCAN3

DII
LXI
NOV
NVI
INR
JZ
INX
DAD
NOV
INX
INR
NOV
ORA
JZ
CPI
Jz
LXI
NVI
INX
STAX
INR
INR
INX
NOV
ORA
JNZ
NVI
NVI
CPI
JNZ

LXI
NOV
INX
NOV
PUSH
LXI
PUSH
JNP

SCANX NVI
STA
IXI
PUSH
JNP

$+2
H,CONBUP+2
C,N
8,0
N
SCANX
8
8
B,C
II
8
A,N
A
SCANX
208
SCANl

D,CONBDP+3
C,O
D
D
C
B
8
AgN
A
SCAN3
B,-l
Ag 20H
208
SCAN2

H,CONBUF+2
N,B
II
N,C
8
E,- l
8
NEXT

A,- l
CONBUF+2
H,O
8
NEXT

thit end of line
;mark buffer empty
I return a ae r o

t CODE
;BC c- charac te r c o u nt

ttest for end of line already
;i f y e s
(HL <- scanning start point

( B <- c h a r a c t e r cou n t
tincrement pointer
tincrement count
rget next ch ar act e r
;teat for end of line
; i f y e s ,
;else, check fo r b l a nk
; i f y es , s k i p i t

;else begin moving word
;C <- size of string

rinc ward si z e
r inc scanned cha r c o u n t
tget next byte

;test for end of line
; i f n o t ,
relse set eol flag
;and change EOL to delimitier
;check fo r s pa c e
tif nct yet

;else save scanned c'har count

; and word s i z e

r and re t ur n word p o i n t e r

• , • *
•

' MI(l '5 I' 4 I ' s.'e .

CONBXA - convert binary to ascii
ENTRY( TOP - 16 bit positive integer
EXIT( TOP — address cf converted ASCII string
DESCRIPTIONI pushes the digits of the number
cn to the stack, least significant digits first.
Then pops them up and stores them in a local
buffer . C

Address
City

State

Acct. tt
Signature xp. Date
Print

CALL TOLL FREE 8QQ-243-7428
I Assistance. Etc. Call (203) 354-9375
I
I
I
l
I 0 Video Display Board Kil alone (less keyboard), $89.95 (
I 0 I2" Video Monitar (10 MHz bandwidth) fully assem-[]
I 0 RFModulator Kit(to useyour TV set fora monitor), )
I 0 5 smp Power Supply Kil ln Deluxe Steel Cabinet(
I postage & handling. tl
I
I 0 Viss 0 MasterCharge(Bank tt ) III.
I
~ Name

l .
Lm ~ ~ 0 Scnd Me More Infsrmstion

BAUDOTChsraetersettA BCDEFGH ( S K L MiVOPQ
RSr u V IVX y Z - 7 ( 3 5 (t ( ) . , 9 0 ( 4 ! 5 7/ 2 / 6 8 •
Cursor Modes: Home, Backspace, Horizonral rab, Line Feed,
Vertical rab, Carriage Returrc rwo special cursor sequences
ara provided for absolute artd relati ve X-Y cursor addressing •
Cursor Controh Erase, Ead of Line, Erase of Screen, Form
Feed, Delete • Moaitor Operstiont SO or 60HZ (jumper
relectable.

Ccaliaeaisl U.S.A. Credit Card guyers Ostslda Ccanacecut

To Order From ConnecticulOr For Technical ~

0 Deluxe Steel Csbinel for Netronics Keyboard/Termi- e

and handling.

plus $3 postage 8( handling.

bled and tested, $I39,95 plus $5 postagc and handling,

$8.95 postpaid.

(kgVDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2

Total Enclosed (Conn. res. add sales Iax) $
By-
0 Pcrsonal Check 0 Cas hiers Check/Money Order

Nelronics R&D Ltd.. D ept. K-2
333 Litchfield Road. New Milford, CT 06776
Please send the ltems checked belas-
0 Nelronics Stand Alone ASCII Keyboard/Computer

Termlnsl Kit, $149.95 plus $3.00 pos(age 8( handling. $
nal In Blue/Black Finish, $19.95 plus $2.50 postage Il

• •

• •

I
I
I

More~
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AIM 65 DEVELOPMENT SYSTEM Iisfirrg 15 confiftlferL

l

a ff

The DSAIM 65 is a really complete low cost develop-
menl system for the 6500 mlcroprocsssor famlly. This
powerful development system provides the user with a
display of 80 characlers by 25 lines,32K bytes of RAM
memory expandable to 64K, over280K bytes of mass
storage on line expandable to over 1 Megabyte, 6 card
slots expans~on board, Centronics-type printer inter.
face, a powerful disk operating system, BASIC high
level language, debug monitor, editor, assembler,
powerful system library programs for handling of tiles
by same generic names or extsnsion(s).

Items also sold separately
Call or write for furlher dstalls

DSAIM 65 0553 4702 CONBXA
0555 4403DD02
0559 C7020AOODECON81
05SF DD02
0561 E502
0563 18035805

0567 D702
0569 3C03
0568 98058502

056F
0573
0577
057B
057D
0581

0587 9805
0589 9BOSA1027E
058F 8502
0591 F5026805

0595 D702
0597 9805
0599 5802

0598 4C03
059D

E5024403 C ONB2
23039405
9805A102
6E02
98058502
C70230007E

NBUFR

CONB3

APPLIED BLISIPIESS COIyIPGTER CO.
707 S. State College., Suite G.

DW
DW
DW

DW
DW
DW
DW

DW
DS

DW
DW
DW
DW
DW
DW

DW
DW
DW

DW
DW
DW
DW
DW
DW

TCALL
NEGONE,SWAP
TPUSH,10,DI V
SWAP
DUP
IFNZ,CONB1-1

TPOP
ZERO
NBUFR,POKEB

DUP NEGONE
ZFEQ,CONB3-1
NBUFR,PEEKB
INC
NBUFR,POKEB
T PUSH, ' O ' , TA D D

NBUFR
NBUFR,PEEKB,TADD
POKEB
JUNP,CONB2-1 ; r ep eat

TPOP drop end o f st r s n g mar 'xer
NBUFR ; push r e t u r n b u f f e r a d d r e s s
TRET r and r e t u r n

VARIABLE , threaded v a r x a b l e
10 p lent y l o n g e n o ugh

CONAXB - convert ASCZZ decimal string to binary
ENTRY: TOP — pointer to string
EXIT: TOP - -1 if converted to binary

;convert digit to ascii
rand store in next location

; th r eaded c o d e
marlc end of strxng wxth 1
:divide number by ten
rput quotient on top

;continue until 0 = 0

;then drop quotient,
;store zero in first
;byte of buffer,
; and s t o r e st r i ng
;test for end of string
;i f y es
;else,increment byte count

Fullerton, Ca. 92631

12" BLACK 6 WHITE
LOW COST VIDEO
TERMINAL
Easily interfaced with Radio Shack TRS 80

0 i f no t

ptr to string if not
TOP-1 — value of number if converted

DESCRIPTION: converts only positive, unsigned
integers. Written in assembly because I had it around
and didn't want to rewrite it in threaded code.

8159.00 LIST
Will sell 6 feetcoaxial cable SS 00
Texas residents add 5'k sales tax.
Add 55 for shipping and handling

One year
limited warranty
• Ideal lai home. personal and business computer sysrems.
suiveillancc moniiois v 12"' diagonal video momlor • Com
posiic video inpix • Compaiibla ivhh m any c ompular
systems S ohd siaie circuitry loi a s i able rI shaip p ic .
iuiv • Vid<o bandwidih — 12 Mas Z 3 DB • In p u l im.
padanos-75 Ohms • Resolution-650 l ines Minimum Irr
Ccntial Scrs • ol CRT. 550 Lincs Minimum beyond central 80yv
of CRT ialEIX RS 375 • Dimensions — 11.375" high; 16.250"
• ade. 11.250" d e ep i exclude v i deo mp u i con .
nvcioil We i ghi — 6.5 KG ii<.3 lbs) nai

Use fvtaster Charge/Visa or sandmoney order.
Hiere Presissete Clnlimitegi

P.O. Box 1525, Arlington. TX 76010
817/461 8043

Dealer inquiries welcorne

TAR HEEL SOFTWARE SYSTEMS
"vt Ifnrddfsic .S»fI wdrr 7«r Smrrf/ Business"

REAL ESTATE BOOKKEEPING SYSTEIN
a disk-based fully.integrated system including
cash journal, general journal, tenant ledgcr.
landlord ledger, monthly landlord statements.
balance sheet, P gc L statement by profit
centers, and more. all for $150 postpaid.
(North Carolina orders add 4% sales tax.)
Free continuing update scrvice included.
Minimum hardware: TRS-80 Model I, 32K,
2 disk drives, line printer. V ersions for
TRS-80 Model l l and l l l , Apple l l and
Commodore 2001 Series coming gonn. Watch
for announcement of' other small business
applications software in the months to come.

,~ 335

05A7
05A9
05AA
05AB
05AC
05AD

05BO
0581
05B2
0584
0587
0589
OSBC
05BE
05BF
05CO
05C1
05C2
OSC3
05C4
OSC5
OSC6
OSCS
0509
OSCA
05CB
OSCE
05CF
05DO
05D3
05D4

05D7 210000
05DA 85
05DB C33702

A905
Ol
D5
1A
47
210000

13
1A
PE30
DAD705
FE3A
D20705
D630
D5
29
ES
29
29
D1
19
5F
1600
19
Dl
05
C28005
DZ
E5
21FFFF
ES
C33702

CONAX

CONA1

CONAXB

LXI
PUSH
JINP

DW
POP
PUSH
LDAX
NOV
LXI

INX
LDAX
CPI
JC
CPI
JNC
SUI
PUSH
DAD
PUSH
DAD
DAD
POP
DAD
NOV
NVI
DAD
POP
DCR
JNZ
POP
PUSH
LXI
PUSH
JNP

B
NEXT

DIV - 16 bit divide
ENTIRY< TOP — divi so r

T OP-1 — d i v i de n d
EXIT : TOP - remainder

TOP-1 - quotient

$+2
D
D
D
B,A
H,O

D
D
'0 '

CONAX
'9 '+1

CONAX
I 0
D
H
H
H
B
D
D
E,A
D.O
D
D
8
CONA1
D
H
B, -1
H
NEXT

H,O ;failure: push a zero
FROunl, r ytfv,voufvr ES

OSDE
OSEO
05E1
0582
05ES
0588
0589
05EA

05ED
05EE
OSEF
05FO
05F1
05F2
05F3
05F4
05F6
OSF7

E005
CZ
Dl
210000
CDEDOS
D5
E5
C33702

08
78
2F
47
79
2F
4F
3E10
29
F5

DIV

i n 16 b i t s .

DW
POP
IPOP
LXI
CALL
PUSB
PUSH
JNP

DCX
NOV
CNA
NOV
MOV
CNA
MOV
NVI
DAD
PUSH

$+2
8
D
H,O
DIV1
D
B
NEXT

v' 233

TAR HEEL SOFTWARE
SYSTEMS, INC.

YHSS

536 5. Lfxllvr. 10N AVE . p0 Box 3<0
a(1RLINGTriN. NORTB CAROLIf<A 2 215

DIV1

DIV2

8
A,B

B,A
AsC

C,A
A,16D
H
PSW

DESCRZPTIONs performs a 32 bit by 16 bit division for
positive integers only. The quotient must be resolved

; negate B C

;iteration count
; shi f t HLD E
; save ov e r f l o w

; CODE
rBC <- d i vi so r
; HLDE <- d i v i de n d

rdo dxvxsxon
; push quo t i e n t
;push remainder

; CODE
rget string pointer
r but l e a v e o n at ac k
; get b y t e c o u n t

;starting value

; res t or e p o i n te r
;dec count
;continue until done
r then d ro p p o i n t e r ,
;push number
r and - 1

radd new binary digit

r get n e x t cha r a c t e r
;test for digit
; i f n ot

; i f n ot
; conver t t o b i n ar y
; save po i n t e r
;multiply current value by 10

Al irn
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Apple PIE + Forma t ter
Apple PII'. (Programma International Editor)

Jnll FORMAT (text fonniltter) oflcr I'ull strcngth
solutions to t oday's word processing probleuls.
Thcse vcrsatile. p<nvcrBII p rograms pn>vide
dllculncnt p f cpal';lllon Bn d w ofd pfo ccssing
capabilities previously lound only on nluch larger
conlputcf systcnls.

that uses control I'eys and function buttons to
provide a full range ol' cditing capabilitics such Bs
search and replace. delete, copy. insert. Olove.
thangcs may bc made directly anywhcrc on the
screen and are showrl as they are performed.

cmbcddcd in thc input tcxt to describc thc dcsired
appl.'al';ulcc oi t h c i l nal l l ocunlcnt. I t h andlcs
ccntering, underlining, indcnting, pagc numbering.

PIE is a gcneral purpose. I'ull screcn editor

FORIvlAT u s e s sim pl e ins t ruclions

VIDEX VERSION
DOUBLE VISION T.M.
SLlPR f ERM VERSION T.M.
STANDARD VERSION

IPI =
=IC3&AAWINIA

margins, headcrs. footcrs, even I'orm letters. Bnd
nlcludcs II pfoofulg capabthty.

come with comprchcnsivc documcntation Bnd run
on II 32K Apple II. Thcy JI'c;IvaiIJille Ihl'ollgh
your local computer store or direct from
PfogfanlnlB lnlcfnJtlonal, hlc. Bt thc
price of Sl " r I .9S.

These high-quality. Cost-cifcctivc progranls )f

glO~

2908 N. Naomi Street
Burbank, Ca. 91504
(213) 954-0240

ple enough for the beginner. Versatile enough for the professiona~.

Miorocomputing, February 1981 g 1~ Reader Selvice — see page 194



Turn your Mlcro Into an
electronic and securlty

controller wltlg our new... DSPS EB
05P9 29
05FA EB
05FB D2PP05
05FE 2C
05FF Fl
0600 DA1206
0603 E5
0604 Dg
0605 DAOC06
0608 El
0609 C31406
060C lc
060D 33
060E 33
060P C31406
0612 09
0613 1C
0614 3D
0615 C2F605
0618 C9

«««lrr

YRS-80 IMTERFACE

59 Assembled 0 Tested;

To Order:
Send 559.95

plUs 5250 foe'
shlpplng and

handling
eifinals

Residents
sdd 04/o Isul
TRS-so soft-

ware (Specffy
Tspn ar' Dfskl

510 wItII
purchnse af

MfuoCommander

SO Oay Warranty

Listing 15 continued.

DIVS DAD 8

DIV4 ZNR E

XCHG
DAD H
XCHG
JNC DI V3
I NR L

DIV3 POP PSW
JC DIV5
PUSH H
DAD
JC DZV4
pOP H
JMP DI V6

I NX SP
ZNX SP
JMP DI V6

ZNR E
DZV6 DCR A

;force subtraction
;inc quotient
;decrement count
;repeat until done

fget overflow
rif overflow, force subtraction
;else ,save d i v i d e n d
;attempt subtraction
;if it goes
fslse rsstare dividend

;increment quotient
fdrop old dividend

JNS DIV2
RET

EASY TO USE - NO WIRES TO RUN

b

..''BIBkM4 phone I3121 287-2265

SALK>
O We are an OEM for SlEMENS disk
drives. and have we got a deal for you!
Floppy Disk Services is selling the latest
and greatest disk drives direct to you at

rices you can't find anywhere else. We
uy in big quantities to set the best prices

and pass that savings on to you.
(3 Looking for 8" drives? The FDD-100-8
is the latest most updated model from
SIEMENS. Single sided single or double
density. These drives are built on tough
chassis for years of trouble free use. They
are rack mountable and Shugart compati-
ble, both physically and electrically. Power
requirements are simple just+24v and+5v,
negative voltage not required. The motor
is A.C. driven.
• Need 5.25" drives? The FDD-100-5
is for you. These drives are 35 or40 track
models and like their big brothers are the
latest models from SIEMENS. They work
perfectly with the TRS-80 Mod 1 and are
direct replacements for the drives used in
Heath computers. Powered by just +12
and +5vdc.
ask about our 8" drive package for the

FDD-100-8d ... $360.002for$710
FDD-100-5b... $230.002 for$450
power conn. set 8",. . . . . . $3.50
Manuals (8" or 5.25")... $12,00

Prepay your order & we pay shipping
Mastercharge and Visa accepted

F!LNPy'DISK

COMPUTER CONTROLLED - SECURITY

COMPUTER CONTROLLED - REMOTE CONTROL
Naw an inespansiva and direci carrier currani Inierlace heiween Ihe
TBB 80 and ihe 888 X 10remoie conlrol modules. The MIORD
DOMMANDER. X-IOmoduias end yaur compuiar can coniral yaur
fighis. appliances. moiors. Ty.sierea.heeiers.alarms.fans.pumps.eic.

Add a new dimension ia yaur securiiy sysiam. Placeyourhome undef
conlrol oi your compuier reaf lime ciock while you are on vacellon. Add
aninpuiporiioyaurcempuierandiniegigencelaoms,Wiihswiicheson
doars or windowsyourcompuiercanwelcameguasiss frlgirteniniruders.

roisi confroI oi as x 10 modules. Ugoso ao 258house andunit code
comhinaiions.OireciinieriaceioACpowerllne.Nacommandconsolefo
purchase. Nosonic link. Plugs directly inie TBB 80 Nodaf I ILavefOor
Oiskl cassese iack or any I hg inpui and I hN aulput TTL porl

MANUAL INCLUDES SOP TWARE LISTINRS
NEW "PORT C"Real time C 0-N-T-R-0-L
softwsre for al l TRS -80 Mod.I(Lvllor diski
Contraf your MICRO COMMANDERoroutPut
parts withrespect to real time and/or input
part triggers. Save schedules antspeordisk.

INTERFACE TEGHNQI.OGT ~ »3
,j'fy TOS„P.O.BOX 383, Des Plalnes, II 60017

/7,CONTACT US FOR BSR XGDPRICES

0619
D619
0618
061D
061F
0621
0626
0628
0630
0632
0638
063A
0640
0642
0649
0648
0650
D652
0659
065B
D662
0664
0668
066A
066E
0670
0676
0678
067E
0680
0686
0688
068E
0690
0696
0698
069C
069E
06A3
06AS
06A9
06AB
06B1
D683
06B3

009B

012B
7802
012D
9902
042F4D4F44
0805
0745584543
EE03
05434C4541
ED02
054D415443
C903
06404F4F4B
8P03
0445584543
1901
064D454D4F
4803
06434F4842
5305
03494E43
6E02
03444543
7602
054D494E55
8702
055045454B
AB02
055045454B
A102
05504P4845
BD02
05504F4B45
8502
03504P50
D702
0453574150
DD02
03445550
E502
0546495253
E504
00

EQU
I I t r

4r' /MOD'

7, 'EXECUTE'

5, 'CLEAR'

5r 'MATCH'

6 'LOOKUP'

4, 'EXEC'

6, 'MEMORY'

6, 'CONBXA'

3 , ' I N C '

3, 'DEC'

5, ' MZNUS'

5 ' PEEKW"

5 'PEEKB'

5, 'POKEW'

5, 'POKEB'

3, 'POP'

4 'SWAP'

3, 'DUP'

5 , ' F I R ST '

0
EQU

INC

DEC

DIV

TADD

TSUB

TPOP

SWAP

MATCH

DUP

FIRST

$-1

CLEAR

MINUS

PEEKW

TRS-80 MOD II — $950.00
for TWO drive system

0684 2A4A03
06B7 EB
06BB 21B306
06BB 019BDD
06BE
06BF
06CD
0601
0602
06C3
06C4
06CS

7E
12
28
18
DB
78
Bl
C2BE06

DICMOVE LHLD
XCHG
LXZ
LXI

DIC1 MOV
STAX
DCX
DCX
DCX
MOV
ORA
JNS

Initialization Code

PEEKB

POKEW

POKEB

EXEC

MEMORY

LDOKUP

CONBXA

EXECUTE

MEMORY+2

H,NAMEEND
BrDICSISE

A,M
D
H
D
8
ArB
C
DIC1

to the top of svailable memory

The Names in the dictionary
Notice that the actus], pranted names are chosen for t y p sn g
convenience and dc not necessarily match the internal names
which must conform to the assembler's rules• Also, not a l l
functions have been included here.

AMEBEGN
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
DW
DB
AMEENDN

DICSIEE EQU NAMEEN D-NAMEBEG+I ;dictionary size in bytes

Executed on start up of system but eventually overwritten by
the expanding dictionary

DICMOVE - moves the dictionary names

rend of dictionary

AO shipping collect via L.P.S.

06CS EB
0609 23
06CA 22C703

06CD C9
06CE

XCHG
INX
SHLD

;DE «- top of memory

Princeton, N.J. D6540
Floppy Disk Services Irlc.

C.N. 5212 ~ tOI

( I509) 771-0374

H
NAMES+2

; BC «- b y t e c o u n t
; t r ans fe r l oo p
r get next b y t e
;move i t
r dec source p o i n t e r
;dec target pointer
rdec count
, tes t f o r zer o

rnot yet

;set dictionary variable

source (end o f names)

RET
END
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Introducing our new disk drives for Apple™ computers!

f
Now only

• Faster access

We invite you
to compare our features:

• Quieter operation
• Less power consumption
o Diskette auto centering
< Automatic eject
o 40-Track capability

$395
The new A.M. Electronics disk drives for Apple™
computers are finished in compatible "Apple-beige,"
and are each 100% tested — ready to plug in. Order yours
now from A.M. Electronics, "the power behind the drives!"

The power behind the driveso
A.M. ELECTRONICS, INC.
3366 Washtenavv Ave.
Ann Arbor, Michigan 48104
Call (313) 973-2312

Attention dealers,
distributors and OEM's!
Call us for details on our
attractive pricing!

'"Apple is a trademark of Apple Computer Co

FEATURES INGLUDE:
o Uses Standard Typewriter Ribbon
• Micro Processor Controlled
• Can Operate Continuously-

No Therrnal Problems (Has an all rnetal
print head)

e 5 x 7 to Larger 10 x 7 and Larger 10 x 14
Dot Matrix Character Generator

e Standard 96 ASCII Character Font
e Upper and Lower Case Printing
o Up to 88 Characters Per Line
o Single Line Print Rate ls 160 CPS
e Average Print Rate Is 60 CPS For Ten

Lines
e Graphics Capability With E x tended

Character Modes
e Prograrttmable With 3 2 S y s tem L eve l

Software ComrTIands
e Standard Parallel and Serial Interface
• Software and Hardware Reset Interface
e Software Line Counting For Paging
e Baudrate Select From 110 to 9600
• Manual Paper Advance
• Manual Selftest and Reset
• Adjustable Tractor Width Frorn 1 to 9'ya

• Interfaces with Apple, Atari, OSI, T.l.,
TRS-80 and the List Goes On

FACTORY DIRECT

Inches

i"i
III
?t

'Registered Trademarks of Apple Computerlnc, Atari lnc., OhioScientificlnc.. Texas lnstruments lnc.,
Tandy Corp. respectively.w 292

$495 Klt, 101B-SOKE $545 Assembled 8 Tested 101 B-SOE

743, ANAHEIM, CA 92805 (714) 545-2216 7 Days a Week

COOSOL OATA I.OGGER IMPACT PRINTER

tctt I

COOSOL, INC. p.o. Box
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NEW! I'PM' for VRS-80 Nocj)el II
NEW! System/8 Package
Computer Oesign Labs 'Plnlct vP ~@~e

We have acquired the rights fo all TDL software (8 hardware). TDL sollware has long had the reputation of be'ing the best in the
indusfry. Computer Design Labs will continue fo maintain, evolve and add to this superior line of quality software.

— Carl Gallelti and Roger Amidon, owners.
Solitware with Manual/Manual Alone

AII of the software below is available on any of the
following media for operation with a ZSO CPU using
the CP/M~ or similar type dish operating system
(such as our own TPM').
for TRS 80' CP/M IModel I or II)
for8" CP/M laoft sectored single density)
for 5'/x" CP/M (soft sectored single density)
for 5'/i" North Star CP/M (single density)
for 5~/in North Star CP/M ldouble density)

Many programmers give up on writing in assembly
language even though they know their programs would
be faster and more powerful. To them assembly language
seems difficult to understand and foliow, as well as
being a nightmare todebug. Well. not with proper tools
I'ike Debug I. With Debvg I you can easily followthe flow
of any ZBO or 8080 program. Trace the program one
step at a time or 10 steps or whatever you like. At each
stepyouwillbeabletoseetheinstructionexecutedand
what it did. If desired, modifications can then be made
before continuing. It's all under your control. You can
even skip displaying a subroutine call and up to seven
breakpoinls can be set during execution. Use of Debvg I
can pay toritself many times over bysaving you valuable
debugging time, $79.95/$20.

This is an expanded debugger which has all of the
features of Debug I plus many more. You can"trap"(i.e.
trace a program until a set of register, flag, and/or
memory conditions occur). Also, instructions may be
entered and executed immediately. This makes it easy
to learn new instructions byexamining registers/memory
before and after. And a RADIX function allowschanging
between ASCII, binary, decimal, hex, octal, signed
decimal. or split octaL All these features and mors add
up to give you a very powerfvl development tooL Both
Debug I andil must run on a ZBO butwill debug both ZBO
and 8060 code. $99.95/$20.

ZAPPLE

DEBUO I

BUSIgiESS BASi)C

A powerful and fast ZBO Basic interpreter with EDIT,
RENUMBER, TRACE, PRINT USING, assernbly language
subroutine CALL, LOADGO for "chaining", COPY to
move text, EXCHANGE, KILL, LINE INPUT, error inter-
cept, sequential file handling in both ASCII and binary
formata and much, much more. It runs in a little over12
K. An excellent choice for games since the precision
was Iimited to 7 digits in order to make it one of the
fastest around. $49.95/$15.

Basic I but with 12 digit precision to rnake its power
available to the business world with only a stight sacrifice
in s Ceed. Still runs faster than rnost other Basics (even
those with much Iess precision). $99.95/$15.

The most powerful Basic for business applications. It
adds to Basic li with random orsequsntial diskfiles in
either fixed or variable record lengths, simultaneous
access to mvlliple disk flles, PRIVACY command to
prohibit user access to source code, global editing,
added math functions, and disk file inaintenance capa-
bility without leaving Basic (list, rename, or delete).

BASIC»

BASIC I

DEBUQ»

A ZBO executive and debug monitor. Capable of
search, ASCII put and display, read and write to I/O
ports, hex math, breakpoint, execute, move, fill, display,
read and write in lntel or binary format tape, and more!

editor.

obt~e~!0

SYSTEM/6
TPM with utilities, Basic I interpreter, Basic E compiler,

Macro I assembler, Debug I debugger, and ZEDIT text

Above purchased separately costs $339.75
Special introductory offer. Only $179.75 with coupon!!

44(IO.O©$1 79.95/$25.

I

on disk
ZEDIT APPLEA character oriented text editor with 26 commands

and"macro"capabilityforstringingmultiplecommands
together. Included are a complete array of character
move, add, delete, and display function. $49.95./$15.

Z80 Text Editing Language - Not just a text editor.
Actually a language which allows you to edit text and
also write, save, and recall programs which manipulate
text. Commandsinclvdecondilionalbranching,subrou-
tine calls, iteration, block rnove, expression evaluation,
and rnuch more. Contains 36 value registers and 10 texl
registers. Be creativel Manipulate text with commands
you write using Ztel. $79,95/$25.

TOP

ZTEL

A ZBO Text Output Processor which will do text
forrnatting for manuals, documents, and other word
processing jobs. Works with any text editor. Does
justitication, page numbering and headings, spacing,
centering, and much more! $79.95/$25.

A macro assembler which will generate relocateable
or absolute code for the 8080 or ZBO using standard
Intel mnemonics plus TDL/ZBO extensions. Functions
inclvde 14 conditionals, 16 listing controls,54 pseudo.
ops, 11 arithmetic/logical operations, local and global
symbols, chaining fifes, linking capability with optional
linker, andrecursive/reiterativemacros. Thisassembler
is so powerful you'll think it is doing allthe workforyou. It
actually makesassembly language prograrnming much
less of an effort and more creative. $79.95/$20.

Expands upon Macro I's linking capability (which is
useful bvt somewhat limited) thereby being able to take
full advantage of the optional Linker. Also a time and
date function has been added and lhe listing capability
im proved. $99.95/$25.

MACRO I

How many times have you written the same subroutine
in each new program'? Top notch professional pro-
grammers compile a library of these subrovtines and
use a Linker to Iie them together at assembly time.
Development time is thus drastically redvced and
becomescomparable to writing in a high level language
but with all the speed of assembly language. So, get the
new CDL Linkerand start writing programs in afraclion
of the time it took before. Linker is compatible with
Macro I 5 II as well as TDL/Xitan assemblersversion 2.0
or later. $79.95/$20.

LINKER

MACRO»

Manual $20.00

GENERAL LEDGER Isourcts code only)

{source code only)

PAYROLL fsottrce code only)

Ili

A NEW ZBO disk operation systeml This is not CP/M'.
It's betterl You can still run any program which runs with
CP/M but unlike CP/M' this operating system was
written specificallyfor the ZBO and takesfull advantage
of its extra powerful instruction set. In other wprds its
not warrned over 8080 code! Available for TRS-80*
(Model I orII), Tarbell, Xitan DDDC, SD Sales"VERSA-
FLOPPY", North Star (SD&DD), and Digital (Micro)
Systems $79.95/$25.

Acomplele I/Oboard forS-100systems. 2 serial ports,
2 parallel ports, 1200/2400 baud cassette tape inter-
face, sockets for2K of RAM. 3-2708/2716 EPROM's or
ROM, jump on reset circuitry. Bare board $49.95/$20.

2KXB masked ROM of Zapple monitor. Includes source
listing $34.95/$15.

The Osborne package. Requires C Basic 2.
5" disks $124.95 (rnanual not included)
8" disks $99.95 (rnanual not included)

ACCOUNTS PAYABLE/RECEIVABLE
By Osborne, Requires C Basic 2
5" disks $124.95 (manual not included)
8" $99.95 (rnanual not included)
Manual $20.00

By Osborne. Requires C Basic 2
5" disks $99.95 (manual not included)
8" disks $99.95 (manual not included)

TPM'

ROM FOR SMB»

8080 version of Zapple

IIEW! TPM nowttwt)lablei for TRS-80Model

SVSTEM MOMITOR BOARD (SMB»!

notice.

CP/M~

software.

IFor phone orders ONLY calll tojll free

(Except Florida)

Many CDL products are available for licensing to
OEMs. Write to Carl Galletti with your requirements.
' Z80 is a trademark of Zilog
' TRS-60 is a trademark lor Radio Shack
' TPM is a trademark of Computer Design Labs. It is not

' CP/M is a tradernark ol Digital Researeh
Prices and specifications subjecl to change without

OEALiER Ig(IQUIRIES » i)VITEBI.

OROE RI NCi »I IFORMATIO()jj
write with the following information. ~

1. Name of Product (e.g. Macro I)
2. Media (e.g. 8" CP/M)
3. Price and method of payment(e.g. C.O.D.) include

credit card into. if applicable.
4. Name, Address and Phone number.
5. For TPM orders only: Indicate iffor TRS80, Tarbell,

Xitan DDDC, SD Sales (5'/x" or 8"). ICOM (5'li" or
8"), iNorth Star (single or double densi'ly) or Digital
(Micro) Systems.

6. N.J. residents add 5% sales tax.
Manval cost applicable against price of subsequent
software purchase in any item except for the Osborne

For information and tech queries call
6©9.599.21 46

80© avlg'gw'I')I Q (I
Kzl. 175

OEMS

Manual $20.00

Required for Osborne software. $99.95/$20
C BASIC S

Visa, Master Charge and C.O.D. O.K. To ordercall or

342 Columbus Avenue
Trenton, N.J. 08629L4 IBS
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Here's some interfacing information not easily obtained from the Heath manuals.

etting t e Mast
Fram Yaur H8

By Donald Skiff

Flexibility is one of the biggest
a dvantages the Heath H 8 h a s

over its new siblings, the H88 and
H89. A bare-bones HS with the mini-
murn 4K of memory and an H8-5
serial and cassette interface board is
not only inexpensive (less than $500),
but can be used without a terminal
for a variety of applications. A begin-
ner can learn the workings of a com-
puter at the machine level, add com-
ponents when he is ready, and have a
full-fledged microcomputer that will
compete with the best of them.

The wide range of possible uses
makes detailed instructions for using
the H8 a little slippery; it's almost as
hard to be specific about how to con-
nect the computer to something else
as it is to answer the perennial ques-
tion, "But what can you do with a
c omputer?" P e rhaps t ha t 's w h y
Heath has been less detailed about in-
terfacing and applications than it has
been about assembling the machine.
With so many ways to do it, where do
you start?

Ever since I bu i l t my H 8 nearly
three years ago, my biggest head-
aches have been trying to figure out
how to connect it to terminals, print-
ers, modems and other computers.
It's been a trying experience. Here is
some of what I've learned.
PANI-S, the Front Panel Monitor

The front panel of the HS is a pe-
ripheral device, and it is treated by
the computer as any other external
component.

But the monitor program, PAM-8,
uses the panel's switches and display
almost continually, and since PAM-8
runs along with user's programs, the
panel is frequently involved. I in-
clude a discussion of the front panel

functions.

because it can be accessed through its
VO ports or through PAM-8 routines,
separately from its regular PAM-8

The H8's in tell igent f ront panel
makes it different from most other
microcomputers. You can examine
and alter any register or memory lo-
cation, load and dump programs on
tape and execute programs (even
single-step) with a single button.

The front panel keypad and display
are not completely dedicated to the
monitor program, however. They are
accessible through a couple of VO
port locations (360 and 361 octal) to
serve nearly any purpose. PAM-8 can
handle most of the housekeeping for
such operations, making them simple
to program whether r unn ing ma-
chine-language programs or BASIC,

Reading the Keypad-
Assembly Language

When GO is pressed, starting ex-
ecution of a user's program, the
keypad is disengaged from the
PAM-8 routines, and pressing any
single key has no effect unless the
user's program checks for it. The two
two-key stop operations (RTM/0 and
RST/0), however, are connected by
interrupt to return control to PAM-8.
Other than these, the program can

use almost any key press action.
PAM-8 contains a routine that may
be called to identify the key pressed.
Since there are 16 keys, you can use
them for entry of hexadecimal val-
ues, for example. Or, in a controller
application, pressing a certain key
might start a particular process.

The source code for PAM-8 is in-
cluded in the H8 reference manual.
On page 1-56 (in rny copy, at least) is
the routine RCK — read console key-

feedback routines to indicate when a
pad. It contains key-bounce and aural

key is struck, and returns with the
identification of the pressed key in
the accumulator.

So to detect a key press, simply
CALL 003.260 (split octal); then do
whatever you want with the contents
of the accumulator.

Reading the Keypad — BASIC
It's even easier in BASIC. The state-

ment
x = PAD(OI
will cause the computer to check the
keypad for a key press, and set vari-
able X equal to the value of the code
for that key (up to 16). It will wait for
the key press before continuing.

If, for example, you want to lock
your bookkeeping program with a
pass code, simply ask for a three-
number combination to be entered
on the keypad before allowing the
program to run.

Controlling the Front
Panel Display

PAM-8 normally displays a mem-
ory address and its contents or the
contents of a pair of 8080 registers, all
selectable from the keypad. During a
user's program, it w i l l c ont inue to
display the location or the register
that wa s t h e r e w h e n GO w as
pressed, updating it i f the contents
change.

T he d isplay c an , h o w ever , b e
turned off by the program (BASIC
does this), or it can be made to dis-
play just about anything, limited only
by the arrangement of the LED seg-
ments. Any number up to nine digits
Donald Skiff, 7211 Scottwood Ave., Cincinnati,
OH 45237.
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111111
6 2
6 2
6 2
000000

5 3
5 3
5 3

444444

Fig. f. X X X X X X X I
X X X X X X I X
X X X X X I X X
XX X X I X X X
X X X I X X X X
X X I X X X X X
X I X X X X X X
0 X X X X X X X

I I 6

X X X X X X I 0
XX X X I I X X
XX O O X X X X
0 I X X X X X X

The 8251 Mode Byte Blt Conflguration

The 8251 Command Byte Blt Conflguraflon

Transmit enable (0 disable)
Data terminal ready output (Interrupt Enable)
Receive enable (0 disable)
Send break character on data line
Intemal error flags reset (if used)
Request To send output
8251 Internal reset
(Required)

Eaud rate factor (16 x shown - required)
Character length (8 bit shown - required)
Parity enable (disabled — not needed)
Number of stop bits (I shown - can be 2)

Octal value of mode byte (216 with 2 stop bits)

and nearly all alpha characters can be
created.
In Machine Language

Memory location 040.010 contains
a control byte used by PAM-8 to oper-
ate the front panel display, and that
byte can be changed by your pro-
gram. It is identif ied in the source
code as . MFLAG. B i t 0 0 000010,
when set, disables the update process
in PAM-8, so that whatever is dis-
played will remain until that bit is re-
set. Bit 01000000, when set, will turn
the display off. Other bits in this cell
serve other functions, so change it
carefully.

A n ine-byte b l ock o f m e m o ry
(FPLEDS) starting at 040.013 con-
tains the code that PAM-8 translates
into the display pattern. Each byte
controls one display character, and
each bit controls one LED segment in
the pattern shown in Fig. 1.
The numbers in the figure repre-

sent the bit number for that segment.
Bit 7 is the decimal point. In the ap-
propriate byte, any bits that are set
will cause the corresponding segment
to light, if the .MFLAG display on/off
bit is reset.

So, to create any pattern on the
front panel display, stop the updating
process by PAM-8 and insert appro-
priate values into the FPLEDS block
of memory locations. V/hat appears
will remain until you change it, or un-
til your program returns to the moni-

X X X X X X X I
X X X X X X 1 X
X X X X X I X X
X X I I I X X X
X X O X X X X X
I X X X X X X X

0 0 5

The 8251 Status Blt Conflguration

If you wish to display something
other than the numerals 0-9, poke
the decimal value of the bit pattern
required as described above, instead
of using the SEG(X) function.
The H8-5 Serial and
Cassette Interface Board

Unless the new H8 owner goes di-
rectly into floppy disk program stor-
age, this is apt to be the first peripher-
al interface purchased. The cassette
interface is pretty much a single-pur-
pose device, even though it uses the
same control chip — the 8251 USART
(universal synchronous-asynchro-
nous receiver-transmitter) — as the
serial interface. PAM-8 includes the
routines for loading and dumping
programs to tape, and few users will
need to change the way the device
operates.

On the other hand, the serial inter-
face should be used with a system
console and is adaptable to a small
variety of peripherals. Jumpers on
the board configure the port to either
RS-232 (or a close approximation of
it) or current-loop operation. The
Heath instruction manual adequately
describes the necessary jumpering
and connections for standard termi-
nals. Several connnection p o in ts
shown on the schematic diagram are
not explained.

If you have trouble getting a stan-
dard RS-232 terminal to communi-
cate through the H8-5 board, try con-

Tabfe 1.

Transmitter ready for next character
Receiver register has character
Transmitter empty
Error flags
(always)
Device ready (DSR) signal received

tor.

In BASIC
The statement CNTRL 2,1 will turn

the front panel display on, without
any update by PAM-8. CNTRL 2,0
will turn it back off.

Any nine numerical values will be
displayed when they are inserted into
the FPLEDS memory locations.
(Since BASIC uses decimal values,
the locations start at 8203.) Use the

POKE 8203, SEG(X)
to cause the value of X to be shown in
the first display location.
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Octal value of typical command byte

necting it to pin 3 of P102 instead of
pin 6, and jumper between pins 12
and 13 of IC122. (This bypasses the
opto-isolator.)

Serial data transmission can take
one of several forms, and the 8251
USART is designed to handle at least
some of these. The H8-5, however,
incorporates only part of the possible
8251 features. It is intended for asyn-
chronous transmission of e ight-bit
bytes at a j u mper-selected rate of
from 110 to 9600 baud (b1ts per sec-
ond). It has two device control output
lines, but no device status sensing
lines (even though these are available
on the 8251).

You control the 8251 through a sep-
arate VO port, one number higher
than the data port. After reset or upon
power-up, the 8251 must be init ial-
ized before it can be used. Heath soft-
ware takes care of this if the interface
is being used with the system con-
sole. Initialization takes the form of
two byte values output to the control
port.

The first byte is called the mode
byte. It sets the 8251 for synchronous
or nonsynchronous operation, char-
acter length (five-eight bits), parity
handling and the number of stop bits
to be used. The Heath manual says
that only one mode byte is to be used
with the H8-5: 116 octal. This sets the
8251 for asynchronous operation,
eight-bit characters, parity check dis-
abled and one stop bit (two stop bits

statement



X X X
X X X
X X X
X X X
X X X
X x l
X 1 X
1 X X

Main Port (Port + 0)

X X X X 1
X 1 1 1 X
1 X X X X
X X X X X
X X X X X
X X X X X

X X X X 1
XX X 1 x
X X O X X
X 1 X X X
1 X X X X
X X X X X
X X X X X
X X X X X

X X X
X X X
X X X
X X 1
X1 X
O X X

Modern Status Register (Port + 6)

1 1 1 1 1 1 1 1

Interrupt Enable Reglster (Port+ 1)

X X X X X X X I
X X X X X X I X
X X X X X I X X
X X X X l X X X
0 0 0 0 X X X X

Interrupt Identlficatlon Register (Port + 2)
X X X X X X X 1
X X X X X 1 1 X
0 0 0 0 0 X X X

Une Control Register (Port t 3)

X X X X X X 1 1
X X X X X O X X
X X O 0 0 X X X
X 1 X X X X X X
1 X X X X X X X

Modem Control Register (Port + 4)

X X X X X X X 1
X X X X X X 1 X
X X X X X O X X
X X X X 1 X X X
X X X O X X X X
O O O X X X X X

Une Status Register (Port + 3)

Table 2. The 8250 register bit con figuration.

Data port-read and write registers

CTS input has changed since last read
DSR input has changed since last read
(not relevant on H8~)
RLSD input has changed since last read
Clear to send sigm) received
Data set resdy signal received
(not relevant on H$4)
Line signal detect signal received

Data terminal ready signal
Request to send signal
OUTt signal (CPV can generate interrupt)
OUT2 line signal
8250 diagnostic signal
(Required)

Received data available interrupt enabled
Transmitter holding reg. einpty int. enabled
Receiverline statusinterrupt enabled
Modem status interrupt enabled
(Requ'ued)

No interrupt is pending (0 Yes)
IdentiTication of highest prionty int. pending
(Required)

Word length (8 bit length shown)
Number of stop bits (1 shown; I 2 stop bits)
Parity instructions (no parity shown)
Send break character over date line
Enable access to baud rate set

Data ready
Error flags
Break signal received
Trans. holding reg. empty (ready for next char.)
Trans. shift reg. empty (character sent)
)Always)

command byte (005) will be treated
as a new mode byte (an invalid one,
at that), leaving the port uncon-
figured and your program confused.

On the other hand, assuming the
mode is set when it isn't and sending
it a command byte such as 005 will
have the same effect. The solution is
to send it a byte that will not reset it if
i t is, and be a valid mode byte if i t
isn't — either way leaving it set and
waiting for a command byte. A 201
octal will do this.

However, 201 will not configure
the port correctly; it merely ensures
that the USART mode is set. Follow
this with a 100 octal, which will reset
the 8251, and then send the valid
mode and command bytes.

The HS-5 has an interrupt system,
if your application calls for it. The in-
terrupt jumpers are clearly explained

in the manual and the schematic dia-
gram. Heath software doesn't use in-
terrupts, except a modem control
package the Heath Users' Group
released recently. There isn't space
here to do the subject justice, so I'll
limit my discussion to the fact that
the DTR line from the USART is con-
nected to the in terrupt c i rcuits, so
that setting DTR will also enable the
interrupts, if they are connected.
That allows program control over the
interrupt handling, perhaps useful in
some kinds of controller applications.

If you need a status sensing line,
pin 22 of the USART is the DSR in-
put, and it is unconnected. It would
be easy to solder a wire to the pad and
run it out to the interface terminal
s trip. A s a fer m e thod w o u l d b e
through a buffer of some kind, such
as a spare AND gate.

The CTS line is tied to ground,
where it must be if i t is not in use,
since the USART transmitter will not
send a character unless CTS is low. It
might be possible to disconnect i t
f rom th e g r ound t race, bu t t h a t
would involve rerouting some circuit
paths.
The HSK Four-Port Serial
Interface Board

Although the HS-5 board can be
used for purposes other than the sys-
tem console, the HS-4 board is much
easier to work wi th. Port and inter-
rupt assignments are handled by
jumper plugs (no soldering), and
baud rates are software program-
mable. It has the same capability of
interfacing to RS-232 or current loop
terminals, and the device control and
status sensing lines are (almost) all
run out t o t h e i n terface terminal
strip. In fact, each set of connector
pins is repeated for each port, with
the control and status pins reversed,
enabling standard EIA cables to be
connected to either one, depending
on whether the peripheral is a termi-
nal or a modem.

The Heath instruction manual has
some gaping holes. First, it doesn't
explain very well the difference be-
tween a modem and a terminal con-
nection. For example, i t says that
" Computers and modems are tw o
types of DCE (Data Communications
Equipment); while terminals, print-
ers and most peripherals are DTE
(Data Terminal Equiprnent). Always
connect a DTE to a DCE. Never con-
nect two like types together." (Does
t hat mean y o u c a n ' t c o n n ec t a
modem to a computer? No.) But no-
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can be used if needed for a slow ter-
minal, making the mode byte 216 oc-
tal). (See Table 1.)

Once received by the 8251, the
mode byte need not be sent again
unless the USART is reset.

The next byte the 8251 requires is
the command byte. This te lls the
USART whether data is to be trans-
mitted, received or both; whether to
reset the internal error fl ags; and
whether to set the device control
lines. For ordinary console interfac-
ing, the device control lines are not
used. (See Table 1.)
A new command byte can be sent

at any time, as long as the 8251 has
not been reset. There may be times
when its status is not known; if the
USART mode has been set, sending it
another mode byte (116 octal) will
cause it to reset, and a subsequent



where does it explain the real differ-
ence, that between two connected
units the output l ines of one must
c onnect to the i nput l i nes of t h e
other. A standard connecting cable
has the same numbered pins on both
ends connected together. If it is male
on one end and female on the other„
and the e q u i pment i s l i k e w i se
equipped, there should be no prob-
lem connecting them.

But there is a possibility that non-
standard cables and equipment plugs
may cause a mix-up in l i nes. The
H8-4 dual connector arrangement is
one way to overcome this, but the
person connecting the equipment
still needs to know exactly what is
happening, because it certainly isn't
foolproof.

The 8250 ACE (asynchronous com-
munications element) on the H8-4
board is the counterpart to the 8251
USART on the H8-5 board. The great-
est advantage of the ACE is not that
the baud rate is software controlled
(which it is), but that all the control
registers can be accessed indepen-
dently, and in any sequence. There is
no risk of sending a command byte or
a mode byte at the wrong time, and
confusing the poor thing. The baud
rate generator is the only register that
is accessed through another. General-
ly, that is done only once in a session,
on initial start-up, so it is not a prob-
lem. Other controls can be accessed
without disturbing the state of the

What the Heath instruction manual
doesn't spell out is that each of these
registers (there are seven altogether)

8250.

*
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is addressed at a different port num-
ber. So each channel fakes seven
porfs, instead of two as with the 8251.
In setting the address of the channel,
only the lowest one (the data port) is
set. The others are automatically as-
signed to the following six port num-
bers. The manual provides a chart of
this relationship, but the chart has
been taken from a National Semicon-
ductor publication, and leaves a great
deal to one's power o f d eduction.
Table 2 lists the seven ports and the
functions of their various bits.

Once you have overcome this hur-
dle, programming the i n terface is
easy. To init ialize the port, output
separate bytes to the line control reg-
ister, the baud rate generator, the line
control register again and (if used) the
interrupt enable and modem control
registers. The settings of these regis-
ters may be examined simply by in-
putting from them. Al l f our device
control /status l i n e s ( R T S,DTR,
CTS,DSR) are available for use, as
well as the modem carrier signal de-
tect (RLSD).
The H8-2 Three-Port
Parallel Interface Board

The H8-2 parallel board uses the
same 8251 USART as the H8-5 serial
board. Sound impossible? Well, what
the Heath designers did was convert
the parallel data from the H8 bus into
a serial stream through the 8251, and
then feed it into a UART again to con-
vert i f back to parallel. Why? My
guess is that this arrangement makes
both original interface boards (H8-2
and H8-5) look the same to the CPU,

one.

Conclusion

and software wriften for one could be
used wrth the other.
For example, my printer uses a

parallel in)erface. When I run cas-
sette BASIC, I can print with a PORT,
2 54 statement w i t hout h av ing t o
manually configure that port. BASIC
does it for me, because it thinks all
ports are alike.

Now that Heath has brought out
the H8-4 board, cassette BASIC is
probably different from my version,
and some configuration is necessary
for printers. But the idea was a good

Anyway, each of the three ports on
the H8-2 provides eight data lines in-
put and eight output (you don't have
to program the interface to change
them back and forth, as you do with
some parallel interface chips), a
strobe (take data) line that carries a
pulse to the peripheral when some-
thing is on the data lines, plus an ac-
knowledge (data taken) line to detect
when the peripheral has the data.

This kind of positive, two-way
handshaking ensures accurate data
transmission, because each byte is ac-
companied by take data and data
taken communication, The hand-
shaking lines are repeated for incom-
ing and outgoing data lines, In addi-
tion, each port has a device control
output line (RTS) and a device ready
input line (DSR) line, controllable at
the 8251 USART.

For applications not requiring the
handshaking signals, the board has
several jumper connections to send
or receive data as fast as the interface
and CPU can handle it or to control
input directly f rom the CPU. Data
output l ines can be either polarity,
but all handshaking lines are nega-
tive-asserting.

Interrupts are available as on the
H8-5 board„ j u mper selected and
enabled by the DTR output line. The
CTS line into the 8251 is used by the
UART to control the serial transmis-
sion between them.

Transmission speed is determined
by the handshaking signals, up to a
rate limited by the clocking circuits
running at about 20,000 baud, and
t he speed o f t h e va r i o u s chips
through which the data passes.

M ost of this information is in t h e
Heath manuals. But getting i lt out is
another rnatter, unless you a l ready
know more than the manuals. Tr ial
and error is a long, hard row to hoe.
But it's educational, Q
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DO YOU WANT MORE FOR YOUR MONEY '?
Then you may want to look at these statistics on the number of articies published
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DMP.7
1.685.DMP-6

$1.850'

It's grown into a complete
family of quality low cost digital plotters

in Just two short years, the
HIPLST has become the most
popular digital plotter among
small systems users. With a
record like that, what can we do
for an e ncore? WE'VE IN-
TRODUCED A COMPLETE LINE
OF HIPLgfTs.. . w i th a model
suited for just about every plot-
ting application.

The HIPLST DMP Series is a
new family of digital plotters
with both "standard" and " in -
telligent" models available with
surface areas of 8'/2'" x 11" (DIN
A4) and 11" x 17" (DIN A3). For
the user needing a basic reliable
plotter, we have the "old stan-
dard" DMP-2(8'/2u x11") and the
"new standard" DMP-5 (11" x
17"). For those needing a l it-
tle more capability, there are
the DMP-3 (8'/2" x 11") and
the DMP-6 (11" x 17") — both

GRAPHICS DIVISION OF

Yes, they are UL listed! **

microprocessor controlled and
providing easy remote position-
ing of the X and Y axes (perfect
for the OEM). For those who
want this intelligence plus the
convenience of front panel elec-
tronic controls, we've provided
the DMP-4 (81/2" x 11" ) and the
DMP-7 (11" x 17").

The "standard" plotters come
complete with an RS-232-C and
a parallel interface. The "intel-
ligent" DMP plotters accept data
from either an RS-232C or Centronics
data source. For the "standard" plot-
ters, software is available from
our ever expanding "Micrographic
Utsers Group."' The "intelligent"
HIPLSTs use our exc lusive
DMIPLTM language which min-
inimizes plot sof tware to a
fraction of that normally as-

IhoLtston instrurnent

BAUSCHR LOMB®

sociated wth digital plotting.
With the new DMP Series,

high quality digital plotting can
now be a part of your system. It
just doesn't make sense to be
without this valuable tool when
there is a DMP plotter with the
plot size, speed and capabilities
that are exactly tailored to your
s pecific n e e ds...and y o u r
budget.

Prices for the DMP series
range from $1,085* to $1,985*.

For complete information con-
tact Houston Instrument, One
Houston Square, Austin, Texas
78753. (512)837-2820, For rush
literature requests, outside Texas
ca/I toll free 1-800-531-5205. For
technical information ash fo r
operator tii5. In Europe contact
Houston Instrument, Rochester-

laan 6, 8240 Gistel, Belgium.
Telephone 059/27-74-45.
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"DMP 2, 3 and 4 UL listed
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With the right software, charts and graphs are yours for keeps... and in color too.

A High-StePPirlLg PIIotter
Prom Houseoe Knstruments

By Kevin Cohan

C

sired.

harts and graphs are important to
businessmen, engineers and sci-

entists who need an easy way to in-
terpret the results of their work or ex-
plain statistics to o thers, Unfortu-
nately, while some small computers
provide on-screen plotting capability,
the plot is available only as long as
the computer is turned on. Further-
more, the color selection and actual
resolution leave something to be de-

Wouldn't it be n ice if the micro-
computerist could obtain hard copy
of these data plots, with detail and
options comparable to a large, expen-
sive computer system?

Well, the H i P lo t M i c r o-Plotter
from Houston Instruments, (1 Hous-
ton Square, Austin, TX 78753), used
in conjunction with appropriate soft-
ware, can provide this hard copy.

resolution mode.

HiPlot is a low-cost, high-resolu-
tion flat-bed plotter designed with the
microcomputer user in rn ind. Step
size (the amount the plotter moves
along the x or y axis for a given input
character) is hardware selectable„at
either 1/100 or 5/1000 of an inch. In
the low-resolution mode (still better
resolution than any micro) the maxi-
mum step rate, or speed, is 240 steps
per second (sps) with 480 sps in high-

The actual plot area measures sev-
en by ten inches. Users may connect
the HiPlot to their computer by using
either of its built-in interfaces: a six-
l ine TTL-level interface or a hard-
ware-programmable RS-232 serial in-
terface, featuring common baud rates
(300-9600), If you use the serial inter-
face, I recommend operating at either
4800 or 9600 baud. Otherwise„ the

plotter will operate at an annoyingly
slow rate, especially when plotting
complex graphs.

As nice as the HiPlot is, wr i t ing
your own software for i t is quite a
chore. I wrote several routines using
North Star BASIC. These programs
did produce results, but the lines be-
ing plotted did not always match up,
and the more complex the graph, the
greater the error.

However, West Coast Consultants.
1775 Lincoln Blvd., Tracy, CA 95376,
has done all the work for you, provid-
ing well-done packages designed to
make the H iPlot produce precise,
top-quality graphical output fo r
PETs, Apples and TRS-80s. Complete

Address correspondence to: Kevin Cohan, Box
411, Peterborough, NH 03458.

100

20

Bar graph,
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set of routines meant to be called
from within a program written by the
user to generate graphs. They have
all the features of the above software,
without al l the in teractive instruc-
tions and prepared equation plotting
routines. A booklet giving complete
descriptions of each module of the
subroutine is included, letting you
create graphics displays limited only
by imagination and p rogramming
ability.

This set of subroutines is similar to
the standardized groups of subrou-
tines found on many mainframe sys-
tems for use with highly complicated
and expensive plotting equipment,
e,g., Tektronix-style storage display
units and associated hard-copy units,
or giant X-Y plotters, But expensive
and complicated are adjectives not to
be associated with the HiPlot-West
Coast Consultants combinat ion,
though you cannot discern the differ-
ence between the graphs produced
by this setup and the aforementioned
mainframe gear.

This combination of hardware and
software is useful to anyone who
wants a clear representation of all the
work their computer has just per-
formed, from the small businessman
to the top executive at DEC, from the
smallest scientific statistics analysis
to the largest lab application. Statis-
tics wil l be easily v isually repre-
sented in m u l t icolor, mu l t ishaded
plots. When you take into considera-
tion the cost of this hardware and
software, its capabilities and the truly
p rofessional results, this setup i s
quite a deal. l2

Order From:

JfPC PRODlUCTS FOR

I Even, Odd, or No Parity Use-Selected
9 Full or Half Duplex Operation
O User Controlled Storage of Incoming Data
® Stored Data Printed or Saved on Disk
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Dealer Inquiries We/come

* SMARTERM *

An 'Intelligent' Terminal Software System
for OSI Computers by Phil Lindquist

CGNIPUTER CGNNECTIGN, IlNC.
38437 Grand River ra Farmington Hills, Mich. 48018

FOR OSI COMPUTERS

- Join The Micro Communicat ions Revolution -

C2-4P MF, C4P MF Systems . . . . . . . . . . $ 1 9 .95
C2-8P DF, CBP DF, C4P DF Systems . . . . $ 2 3 .95

y' 278

ILOMPUTERS

Kilobaud Microcornputing does not
keep subscription records on the
premises, therefore calling us only
adds time and doesn't solve the prob-
lem.
Please send a description of the
problem and your most recent ad-
dress label to:

Mglh Peirtforsinelnce Cssseete llnteirifece
rr IFAST - 4800 Baud Loads 4K in 8 Seconds!
e ItKLIASLK - Error Rate Less Than 1 in 'IO' Bytes.
e CONVKMIKIIIT - Plugs Directly Into The SWTIPC.
e PLUS - A Fully Buffered 8 Bit Output Port Provided.
e LOW COST - $59.95 For Complete Kit.

e OPTIOMAL - CFM/3 File Manager.
Manual Et Listing $19.95
IFor Cassette Add) $5.95

TERMS. CASH, MC or VISA; Shipping tt Handling $300

Kilobaud Microcomputing
Subscription Dept.
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%II III!Is IIs pct)IIIFIre (e ceemaIItId.
Access to news and
entertainrnent data bases,
computer games and art,
regional newspapers,
newsletters, programs,
languages, storage (up to
128k free!) and lots more is

+ < yours for 8'/3 cents per

MicroQuote has his-
toncal and statistical
data on almost every
stock, bond or option
you can buy. Corporate
financial information,
commodity prices
and financial
newsletters are
also available.

MiicroOuote

minute (between the
hours of 6 pm and 5 am
weekdays and all day
weekends), billed to
your charge card. !t's

a local phone hook-up in more than 260 U.S. cities.

CompuSeiv e is
working with 11
major regional
newspapers to
bring you their
electronic
editions, as well
as the Associated
Press news and
sports wires.

4

ExtraI'
Real allll
about it!

Simple games and
graphics for the
beginner. And, when
you're ready — try the
really tough ones on
MicroNET (see
MicroNET service).
You haven't lived

until you discover a
player from Los Angeles
in your dungeon!

L

Col!IINtior!
Red

And, when you're ready for big-time computer action...

You need a
computer to
use all the
MicroNET
services which
put you in
command of
ur bi fast0

mainframe
computers.
But even with
the simplest
terminal you can send electronic mail to any other user,
use the CB simulator, and try to zap the enemy's
spaceships in real — and very fast — time. Many
networking multi-player games available.

v vy'v w v r~ a

Not 3985.
NQWI

)

See for yourself
what a
state-of-the-art
electronic
information
service can do.Get
a demonstration at
a Radio Shack3'

' computer center or
send $1.00 for

a current
menuCompuServe is continually adding new on-line

information resources.
So, order our current
menu and watch for new
features such as an
electronic encyclo-
pedia, travel infor-
mation, food
preparation and
gardening tips,
government pub-
lication data-
and much more!

today.

Information Service Division ~ idy
5000Arlington Centre Btvd.
Columbus, Qhio 43220
(614) 457-8600
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By Bill Barney

work for a c o rporation
that does custom manu-

facturing. We're not small
— our volume is measured
in the mil l ions of dollars.
I've worked there for over
four years, most of that in
production.

Last summer I moved to
an office job. My duties in-
cluded setting the price for
each custom order that was
received. It dawned on me
after just a few days that I
had become that most re-
dundant of all creatures — a
number cruncher.

As a computer enthusiast,
I don't take kindly to being a num-
ber cruncher. I 've always figured
that number crunching was for sili-
con chips, and not the sort of thing
humans should spend their time on,

I had been a computer owner for
only a few months, but I had learned
a lot. I had consumed every book I
could find on the subject, and most
magazines. And I k new t hat t he
things I was spending my time on
could be done better, faster and less
expensively by one of today's mi-
crocomputers.

Brick Walls
But presenting this information to

my employer was going to be a
tricky job. Should I simply tell him

that I own a TRS-80, and as a result
possess infinite wisdom? Unfortu-
nately, when you m ent ion Radio
Shack to most people, it conjures up
visions of yellow plastic radios, bat-
tery cards and "breaker! breakert"
This is hardly the stuff of which in-
dustrial revolutions are made.

Neither did I th ink that present-
ing to him the benefits a computer
could bring to my job was a practical
a pproach. Investing eight o r t en
thousand dollars in a machine to
make one person's job a little easier
is not an attractive course of action
to today's company manager.

Perhaps I should lay before him
the problems that exist in the areas
that are i nvolved, and t h e reby

do for him.

best interest of the company.

demonstrate the need for
the machine.

But again, I saw p r ob-
lems. The existing system,
with all its faults, was the
result of the company man-
ager's best efforts, not to
mention several long-time
employees. These were the
people with whom I had to
work every day.

Qn the other hand, I felt
that the presentation had to
be made and that I would
be doing a real disservice to
my employer if I didn't sug-
gest an improvement that I
was sure would be in the

So I developed a plan. I wou ld
gather together several magazine ar-
ticles, book excerpts, manufactur-
ers' in formation sheets and any
other pert inent materials I could
f ind. This should show him what
the microcomputer industry could

Again I h i t a b r i ck wall . How
much information could I collect for
someone who had no famil iarity
with the field? Especially someone
with litt le, if any, time to spare for
reading nonessential materials.

Bar~ Barney, 14Z72nd St. SE, Puyaiiup, WA
98371.
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The available information falls in-
to two categories. The first is trivial,
at least from a business viewpoint:
games, personal finance, stamp col-
lection programs and so on. The sec-
ond includes hopelessly technical
material dealing with machine-lan-
guage programming or hardware
modification articles that from the
business manager's viewpoint are
useless. Even advertisements fall
into one of these two areas,

I felt like I had struck out. But I
had to say something. So I decided
to rely on his open-mindedness and
on what I hoped was my ability to
talk intelligently on the subject. I
sent a memo: "I'd like to see you at
your convenience."

I didn't have long to wait. That
same day he asked me to corne on
up to his office. My stomach was
jumping and my palms were slick
with sweat, but I soon learned that
my nervousness was unnecessary.

I briefly explained some of the
problems I faced in doing an accu-
rate and consistent job, and pointed
out that everyone who had experi-
ence with the job voiced the same
concerns. I suggested some immedi-
ate and projected applications that
would benefit the company.

To my surprise, he was agreeable
and receptive. In fact, it wasn't long
before he was suggesting some ap-
plications of his own, all of which
were within the realm of current
technology. On the whole, it was a

very constructive discussion, and
out of it a plan of action developed.
We are now defining exactly which
problems have priority, and are ex-
ploring what is available to solve
them.

The Lessons
This is the point where I needed

to stop and consider the lessons
learned. What was it that made this
company manager receptive to the
idea of a rnicrocomputer?

I don't think any of us who are as-
sociated with the field, on any level,
can take much of the credit for his
willingness to consider this solu-
tion. It should mainly go to his being
acquainted with the problems with-
in the business that needed solving
and his flexibility in considering in-

It certainly isn't due to his famili-
arity w i th m i c rocomputers. The
company's experience with com-
puters has been limited to mini and
s mall business computers in t h e
$25-30,000 range. All of the soft-
ware has been provided by the com-
puter vendor, rather than generated
in-house. So, indeed this alternative
was innovative.

The experience emphasizes the
responsibilities that m i cro users
face if they want to be taken seri-
ously. We need to be aware of the
image we have in the eyes of the
general public and take advantage
of opportunities to improve it. This
means being willing to use our com-

puters to help others in whatever
ways suit our interests and time.

Those who are involved in the
production of hardware and soft-
ware also need to give attention to
their image. Take a look at their ad-
vertisements. What's in them that's
not in 25 other ads in the same mag-
azine? What new i n formation do
they present to the potential busi-
ness users? And especially, do they
present new information in a way
that he can immediately understand
w ithout having t o t ak e a s h o r t
course in computerese?

Lastly, what about those who are
involved in the in formation busi-
ness — the magazine and book pub-
l ishers? What do they offer to the
business user? He needs material
that is brief and to the point, some-
thing that shows him that we are ex-
ploring new fields of application.
Articles that deal with the configur-
ing of a specific system for a specif-
ic problem are interesting, but are
they giving us something new? How
many data file programs or general
ledger systems is the average busi-
ness going to implement?

This last one comes back to us, the
users. If you 're participating in a
project that has resulted in experi-
ences that could be useful to the rest
of us, why not share them? Perhaps
we can take a big step towards let-
ting the world know that we're in-
volved in something that can be of
immediate and d i rect benefit t o
others. •

novative alternatives.

TRS-80 Model I and APPLE DISKS
Model II Programs Each Containing Multiple Programs

TRS Programs Available Early 'StBARE BOARDS
MQLTIPLE REGRESQON E. I — A disl< based package of
chained programs that permits model estimation using
thousands of obscrvations. user spccified transforma.
tions. X-Y plots. formatted for screen or prlnfer

Linear Programming.... . . . . . . . . . . . . . . . . . , , 53O gg
O.l lvrogrammlnS.... . . . . . . . . . . , . . . . . . . . , , $39,95
Transportatlon Algorithm,,, .. . , . . . . . . . . . , , $39,95
Heuristic Ltne Balanclng. ... . . . . . . . . . . . . . . , , $39,95
Stet. Pacl< — medium, mode. mean (evS.. harmonic,
Seometrtc). varlance. hlstograms. Tests (T.X'.F.) one
variable rcgresslon. one and tvvo-vvay ANOVA, $Z4,95
Oifferentlal equattons — 6 methods.... . . . . . . $39.98
Queulng Statistlcs. . . . . . . . . . . . . . . . . . . . . . . .

. 518,95
LOWERCASEMOD — Includcsexcellentdocumentatlon
+ all parts(nothtng else to buy). compatiblewlth Elec-
trlc Pencil. 514,95

lfattNI ls gttk aB II
K rdgtsb sgf Ia fde IB

~13 7 gnff se aitft IQ II fu ISBIB

545.00

Heath H8-*Z80
S-100 8088
APPLE' Z80
TRS-80' Eprom
PROGRAMMER
8088
(50 pin edge conn.)

to order send money order

SWS Engineering B o x 67
~"' Lebanon, N J. 08S33

add $2.50 for postage
N.J. resldents add 5% sales tax

'HS trademark Heath Company
'APPLE trademark Apple computer Company
'TIIS 80 trademark Tandy Company

uant
gStNAS

• • • • •

or checl< to:

24.50

24.95

34.95
55.95
25.95

words.

BASIC TUTOR SERIES
This series of disks is designed for the novice programmer

and for those interested in learning how to program lhe
APPLE Computer in Basic.
Baslc Tutor I — Introduction lo programming commands.
8aslc Tutor II — Continuation of Tutor I wilh lhe introduction
of Brsphk Comntands in IOw Snd high resolution graphics
modes.
Baslc Tufor III — Introduction lo the study ol Test Rtes and
Ihe basis for niost of the "data processing" of strings snd

Baslc Tutor IV — Studies in somesimplemelhods ol creating
computer sounds and musk composition.
Besk Tutor V — This disk includes some ol Ihe program
studies lhat have been created by "novice" programmers,
and sre Intended for your use snd study.
Baslc Tutor Vl — Studies in the intermediate level ol
programming in Bastc. This disk is inlended lor your use and
study of more tncks .
Baslc Tutor Vll — More utility programs Io use and Ior your
study.
Astmnomy I — Introduction Io the study ol stars and
consteilstions. Hlgh resolution graphics is used to show the
constellations you can find in theheavens. Thefirst disk con-
tains 6 programs.
Astronomy II — A contlnuation ol Astronomy I,that includes
the viewing ol the msjor constellatlons in the heavens with
teatures shown, inciudes s programs.
Physlcs I • Populstlon • Number Race • Class Records
Book • lnventory • Accounts • Converslons
All Dlsks$2400 partial llsting. ask forourcataiog. pre-paid,
add$1.50 Maiting/handltng. Guaranteed.

f gh%~1@YIOoo l
8 ChIIKRA©15MhSRK

3tseppa Lane, westpoA, cT 0$880
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Apple Fun Solar Knergy For The Home
With the price of fossil fuels rising astronomically, solar spare-heating systems are starting to become very

attractive. But is solar heat cost-effective for you? This program can answer that question.
Just input this data for your home: location, size, interior details and amount of window space. It wifl then

calculate your current heat loss and the amount of gain from any south facing windows. Then, enter the data
for the contemplated solar heating instaflaiion. The program will compute the NET heating gain, the cost of
conventional fuels vs. solar heat, and the calculated payback period — showing if the investment will save you
rnoney.

Solar Energy for the Home: It's a natural for architects, designers. contractors, homeowners...anyone
who wants io tap the limitless energy of our sun.

Minimum system requirements are an Apple II or Apple II Plus with one disk drive and 28K of RAM.
Includes AppleDOS 3.2.
Order No. 0235AD (disk-based verslon) $34.95

turn.

We've taken flvc of our most popular programs and
combined them into one tremendous package full of
fun and excitement. This disk-based package now of-
I'ers you these great games:
Mimic — How good is your memory? Here's a chance
to lind oui! Your Apple will display a sequence of
figures on a 3 x 3 grid. You must respond with the ex-
act same sequence, within the timc limit.

There are five different, increasingly difficult ver-
sions of the game, including onc that will kccp going
indcfiniiely. Mimic is exciting, fast paced and
challenging — fun for afl!
Air Flight Simulatinn — Your mission: Take off and
land your air«ral't without crashing. Yau're flying
blind — on instruments only.

A I'ull tank of fucl givcs you a maximum range of
about 50 miles. Thc computer will constantly display
updates ol' your air speed, cornpass heading and
altitude, Your most important instrument is the Angle
of Asccnt/Bank Indicator. It tells if the plane is climb-
ing or d«sccnding, whether banking into a right or lei't

After you've acquired a few hours of flying time,
you can try flying a course against a map or doing
aerobatic inaneuvers. Get a little more flight time
under your belt, the sky's the limit.
Calormaster — Test your powers of deduction as you
try to guess the secret color code in this Mastermind-
typc game. There are two levels of difiiculty, and three
options of play to vary your games. Noi only can you
guess the camputer's color codc, but it will guess
yours! It can also serve as rel'erce in a game between
tsvo human opponents. Can you make and break the
color code...?
Star Ship Aflaek — Your mission is to protcct our or-
biting food station satcllitcs from dcstruction by an
enemy star ship. You must capture, destroy or drive
off thc anacking ship. If you fail, our planet is
doomed...
Trilogy — This contest has its origins in the simple
game of tic'-tac-toe. The object of the game is to place
three of your colors, in a row, into the delta-like, mul-
ti-level display. The rows may be horizontal, venical,
diagonal and wrapped around, through the '"third di-
mensian". Your Apple will be trying to do the same.
You can even have your Applc play against itself!

Minimum system requirements are an Applc ll or
Apple li Plus computer with 32K of minnory and one
minidisk drive. Mimic requircs Applesol't in ROlvl, all
others run in RA!vl or ROM Applesoft,
Order No. 0161AD $19.95

C

Piddle Fun

1234567890%

The Math Fun packagc uses the techniques of immediate feedback and positive reinlorcement so that
students can improvc their math skills while playing these games:
Hanging — A little man is walking up the steps to the hangman's noose. But YOU can save him by answering
the decimal math problems posed by the computer. Correct answers will move the man down the sieps and
cheat the hangman.
Spellbinder — You are a magician banling a computerized wizard. In order to cast death clouds, iireballs and
other magic spells on him, you must correctly answer problems involving fractions.
Whale Space — Pilot your space craft to attack the enemy planet. Each time you give a correct answer to the
whole number problems, you can move your ship or lire. But for every wrong answcr, the enemy gets a
chance io fire ai you.
Car Jump — Make your stunt car jump the ramps. Each correct ansv er will increase the number ofbuses your
car must jump over. These problems involve calculating the areas of different geometric figures.
Robot Duel — Fire your laser at the computer's robot. If you give the correct answer to problems on calculat-
ing volumes, your robot can shoot at his opponent. If you give the wrong answer, your shield power will be
dep!eied and thc computer's robot can shoat at yours.
Sub Aflack — Practice using percentages as you maneuver your sub inta the harbor. A correct answer lets you
rnove your sub and fire at the enemy fleet.

All of these programs run in Applesoft BASIC, exccpt Wholc Space, which requires Imeger BASIC.
Order No. 0160AD $19.95

Two nations, seperated by The Big Green Moun-
tain, are in mortal combat! Because of the terrain,
their's is an aerial war — a war of SKYBOMBERS!

In this two-player game, you and your opponent
command opposing fleets of fightcr-bombers armed
with bombs and missiles. Your orders? Ry over the
mountain and bomb the enemy blockhouse into dust!

Flying a bombing mission over that innocent look-
ing mountain is no milk run. The opposition's aircraft
can fire missiles at you or you may even be destroyed
by the bombs as they drop. Desperate pilots may even
ram your plane or plunge into your blockhouse, sui-
cidally.

Flight personnel are sometimes forced to parachute
from badly damaged aircraft. As they float helplessly
to earth, they become targets for enemy missiles.

The greater the damage you deal to your enemy, the
higher your score, which is constantly updated at the
bottom of the display screen.

The sounds of battle, from exploding bombs to the
pathetic screams froin wounded parachutists, remind
each microwommander of his bounden duty. Press
On, SKYBOMBERS — Press On!

Minimum system requirements: An Apple II or Ap-
ple II Plus, with 32K RAM, one disk drive and game
paddles.
Order Na. 02?IAD (disk-based version) $19.95

This new Apple disk package requires a steady eye and a quick hand at the game paddles! It includes:
Invaders — You must destroy an invading fleet af 55 tlying saucers while dodging the carpet of bombs they
drop. Your bomb shelters will help you — for a while. Our version of a well known arcade game! Requires Ap-
plesoft in ROM.
Howitzer — This is a one or two person game in which you must fire upon another howitzer position. This pro-
gram is written in HIGH-RESOLUTION graphics using different terrain and wind conditions each round to
make this a demanding game. The difficulty level can be altered to suit the ability of the players. Requires Ap-
plesoft in ROM.
Space Wars — This program has three parts: (I) Two flying saucers meet in laser combat — for two players, (2)
two saucers compete to see which can shoot out the most stars — for two players, and (3) one saucer shoots the
stars in order to get a higher rank — far one player only. Requires Applesoft.
Golf — Whether you win or lose, you're bound to have fun on our lg hole Apple golf course. Choose your
club and your direction and hope to avoid the sandtraps. Losing too many strokes in the water hazards? You
can always increase your handicap. Get off the tee and onto the green with Apple Golf. Requires Applesoft.

The minimum system requirement far this package is an Apple II or Apple II Plus computer with 32K of
memory and one minidisk drive.
Order No. 0163AD $19.95

'A t rademark of Apple Computer Inc .

PETERBOROUGH, N.H. 03458
603-924-7296
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Prom Instant Software
Santa Paravia and Fiumaceio

Buon giorno, signore!
Welcome to the province of Santa Paravia.

As your steward, I hope you will enjoy your
reign here. I feel sure that you will find it, shall.

, 'we say, profitable.

Perhaps I should acquaint you with our little domain. It is not a
wealthy area, signore, but riches and glory are possible for one who
is aware of political realities. These realities include your serfs. They
constantly request more food from your grain reserves, grain thai
could be sold instead for gold florins. And should your justice
become a trifle harsh, they will flee to other lands.

Yet another concern is the weather, If it is good, so is the harvest.
But the rats may eat much of our surplus and we have had years of
drought when famine threatened ow population.

Certainly, the administration of a growing city-state will require
tax revenues. And where better to gather such funds than the local
marketplaces and mills'! You may find it necessary to increase custom duties or tax
the incomes of the merchants and nobles. Whatever you do, there will be far-
reaching consequences...and, perhaps, an elevation of your noble title.

Your standing will surely be enhanced by building a new palace or a magnificem
cariedrale, You will do well to increase your landholdings, if you also equip a few
units of soldiers. There is, alas, no small need for soldiery here, for the unscrupulous
Baron Peppone may invade you at any time.

To measure your progress, the official cartographer will draw you a mdppa. From

it, you can see how much land you hold. how much of it is under the plow and how
adequate your defenses are. We are unique in that here, the map IS the territory.

I trust that I have been of help, signore. I look forward to the day when I rnay ad-
dress you as His Royal Highness, King of Santa Paravia. Buonaforruna or, as you
say,"Good luck". For the Apple 48K.
Order IUn. 0174h $9.95 (casselte veision).
Order Nu. 0229AD $19.95 (disk version).

SEE YOUR LOCAL INSTANT SOFTWARE DEALER OR USE THE ORDER FORM BELOW
OROKR

• m
1 06 107 108 10 9 UFor Fast

Service I
NameToll-Free

1-800-258-5473

Apple Cassettes I

) Card No.

I Signed
II

Address

0 Check

OOI8A Golf.
0025A Mimic
0 040A Howling/Trilogy..., , . . . . . . . , . .

0 073A Math Tutor I... , . . . , . . . , . . . . . .
0079A Oil Tycoon.
0 080A Sahara Warriors...,. . . , . . . , . . .
0 088A Accounting Assistant...., . . . , . ,
0094A Mortgage w/Prepayment Option/

0096A Space Wars.
0098A Math Tutor II. . . . . . . . . . . . . . . . .

OI74A Santa Paravia and Fiumaccio.. . . .

OI48A Air Flight Simulation.. . . . . . . . . .

$7.95
$7.95
$7,95
$7.95
$9,95
$7,95
$7.95

$'7.95
$7.95
$7.95
$9.95
$9.95

0 Money Order

State Zip

0 VISA 0 AMEX 0 Maste r Charge

Quantity Order No. Program name

Order your Instant Software today!

Date

Exp. Date II
II

Unit cost Tot a l cosi

I

Financier.

We Guarantee It!
WIU~AWhldliedtt'((AS'rNAViril(di'~4tA(AVAI(4474V~y

yggt Soft~@ ~~
~ G u a tantee <~>(, Shipping and handling $1.00

()(iR PR(NIRAUIS ARI ( i l . ARANI I I I )
TO Bl ( ) ( iALITY VR()BL(' I s. IP Y()l'
( 'OMPLI TI.LY SAI ISI.II 0 YO(' ( IAY
Rl'I I IRN T l l l P R OCRAM WITIIIN O()
BAYS. A ('RI:BI'I () R Rl'I 'LA('I '.El I'8 I'
% ILL B I WI L L I N (i t Y ( i l V I.N I ( ) I (
AXY Rl ASON.

IIAslont Software Inc.roiei order

I Peterborough, N.H. 03458
Ifir~(gl gP tjlIt ! t f (g)(Ilf Itjljltptfl I figflg~gt'til~g4~'
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Rene pescates ' Homer Jere my Bentham ~ Plato * John Adams * Pliny the l'Ider

1: Bevice designed to execute a sequence o
mathematical operations.

0
Teacher

V-A-8 CThis program allows you to input any number
of' questions and answers. The computer will
prepare tests, give quizes, provide up to thrce
hints per question and even give (optional)
graphic rewards for correct answers. Perfcct for
parents, teachers, or anyone t'accd with learning
a fot ol'data in a short time.
Order No, 0065R $9.95

Wordwatch
Four programs for budding Icxicographcrs,

etymologists, or anyone clsc who uses words. In
EVORD RACE, you must choose the proper
definitions. Find the misspelled >vord in HIDE N
SPELL. Take a pre-recorded quiz in SPEL-
LliNG BEE, in vhich the words are plaved
aloud! Mect variations on proper spelling in
SPELLING TUTOR.
Order No. 011)R $7.95

Archimede»' Apprentice
A tutonal sof twarc packagc that >v>ll tcach you

the formulas uscd, to flnd thc volumc of IIn c solid
object. I t covcrs parallclopipcdv (cubes and
rcctangufar solids), prisms, pyramids. Cylindcrv,
cones and sphercs. It can even quiz you on fu»v
well you lcarncd the levson.
Order No. 0092R $9.95

Beginner's Russian
This package consists of three programs that

graphically display the Cyrillic alphabet. The
programs are arranged so that you progress from
one to the next — building your knowledge asyou
progress. It includcs instructions on proper
pronunciation of the letters and even an in-
troduction to simple Russian words.
Order No. 0136R $9,95

Video Speed-Reading
Trainer

Everyday Russian

You can increase your reading vpced and
comprehenvion. How? By p racticing, that's
how! This three-part program will llash charac-
tcrs o> words on thc 'sc>'ccn, thcn you nu>st ccho
what you saw. You can begin at a rcfativcfy slo>v
rate, becausc the computcr v'ill advancc your
speed automatically as your specd and compren-
hension increase. It will train you >vith numbcr~,
lctters, words and phrasev.
Order No. 0100R $9,95

Everyday Russian wilf acquaint you >vith the
Russian words relating to: foods, places to eat,
everyday signs, and the names of common
stores. You will also learn the order of the Cyril-
lic alphabet. Each of the three divisions of this
package will teach you the words and then quiz
you on comprehension. You can even practice
typing in Russian, using your TRS-80 keyboard
as a "Cyrillic typewriter."
Order No. 0137R $9.95

Arc you smart cnough to buy this packagc? IQ
Test will administer and score an intelligence test
in 30 minutes tlat! There arc three equivalcnt
tests, each consisting of 35 questions, designed
to test your general knowledge and problem
solving abilities. Most of us claim a "touch of
genius" — hcrc's your chance to prove it!
Order No. 0157R $9.95

A c>m>plctc vc>cn p'>rt I»'ck'>gc tl>a> guidcv
you I'rom lamiliarization»i>f> Ihc kc>board,
thl'Ough I)'fllng vlxlrdv (Iuld phras«v), to mavtcry
ol touch typing. Your>idco nulnitor bccolucv I>
button>fcii p;>gc fof I>'plng pr;Ictlcc.'
()rdcr No. 1)099R $9.95

Typing Teacher

The Russian Disk
Now you can have f)ofh the Beginner's Rus-

sian and Everyday Russian packages on lloppy
disk! Rcquircs an Expansion Interface with 16K
and one disk drive.
Order No. 0212RD $24.95

All packages listed are for the TRS-80 Model I Level II; they require 16K of memory and
are cassette-based unless othcrwise indicated,

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

niMt Ilx+ un t>vt >„ IllpAcl I l .18lfllt
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ThomasWilliam Shakespeare w 'l'homas Vdison ' Aristotle * William of Occam

C

of training and1: The action or process
developing il;nowledge. Teacher's Aide

Basic Math Program
from KMSl

The Basic Ivlath Program is a comprehensive
math teaching package. It was created by a cer-
tificd math teacher with 15 years of program-
ming experience.

The first three prograins comprise: Whole
Number Arithmetic by Teaching Objective. This
sct includcs Addition, Subtraction and Multi-
plication. The fourth program is Fractions and
Mixcd Number Arithmctic. Logic and Deductive
Reasoning is the fifth program in the set. The
hlctric/English Conversion program rounds out
thc scries.

You choose from a MENU of options, so as to
custom-tailor both practice and tcst sessions.
Thc program options include: Numbcr of Pro-
blcms/Session, Lcvel of Problem Difficulty,
Numbcr of Scconds/Problem, Type of Assis-
tancc to bc Offercd, and Type of Reward.

Thc packagc inciudes a 60 page teacher's
rnanual that contains detailed instructions on
how to use the programs. It shows you exactly
wha( material will be on the monitorandhow to
sclect the program options. It further explains
how to analyze the session results by number of
problems correct, actual problems given, if an
incorrect digit was entered, if it was corrected
and whether the HELP feature was used.

Fractions and Mixed Number Arithmetic
shows the student every step of how to solve the
problems. It waits for the student to enter each
answer and, if he makes an error, reviews the
material so th«crror can be found.

Deductive Reasoning is a modified and much
improved Mastermind-type cxercise.

Metric/English Conversion will convert quan-
(iiies (length, arca, volume and weight) from
Metric to English, or English to Me(ric.
Order No. 5002R $80.00

Tcachers, now you can use the speed and ac-
curacy of the TRS-80 to help you calculate stu-
dent grades. Type in the scores for tests, quizzes,
homework, classwork or special projects. The
Gradc Book program will calculate and display
individual grade averages.

The program permits you to weigh student
performance scores and convert raw score totals
to a IQQ-points-equals-perfect-score basis. You
can also average quarterly grades with the grades
for the previous quarter, semester and final ex-
am, to obtain an average grade for the year.

When grading time comes around, don't chain
yourself' to a calculator — go modern with the
Grade Book package.
Order No. 0050R $9,95

l

I
l

I

Name

FORM BELOW
OR USE OUR ORDER

Toll-Free
1-800-258-5473

Address

City StateI
C i Check Cl Mone yorder CI AMEX

I Card No.

I Signed

I '
I Qu antity Order No.

(3 VISA

Programname

Order your Instant Software today!

Exp

Date

Date

Now you can have the benefits of Computer
Assisted lnstruction (CAI) in your own home. The
Teacher's Aide program will iet you create a
teaching system for any conceivable subject. The
program allows you to creatc a question and an-
swer lesson (you can input up to 8000 characters
per lesson). You can then save this lesson on the
disk and create an entire sequence of lessons.

Your lessons can be tailor-made for you or your
students. The options available are: (I) review the
material prior to taking the lesson, (2) provide
hints to help answer questions, and (3) offer a
graphic display as a reward for correctly answering
all the questions. The Teacher's Aide program will
even allow for spelling errors!
The Teacher's Aide package is perfect for

parents, teachers, and studen(s who need the
unlimited patience and undivided attention only a
computer can provide. Readin', writin', and
'rithmatic will never be the same — now that you
have the Teacher's Aide package from Instant
Software.

This package requires ihe following minimum
system:

I. A TRS-80 Level II with 16K RAM.
2. An Expansion Interface with l6K RAM.
3. One disk drive.
4. Any compatible Disk Operating System.

Order No. 0214RD (disk-based) $39.95

Unit cost To t a l cost

Zip

CI Master Charge

Il

II

I I

I
II

f

Cl

2

I
We GIU!gtirgti!II!tee jjV.

.

" 'NNA/AFA:fiNNiNi'lA'NNNW%' .
s<~et Soft i i ,q

Guarantee ~(~
Shipping and handling

0('R PRO(iRAMS ARI. CUARANTI.I.D
TO Bl'. OUALITY PRODU('TS. IF NOT
('OMPLI Tl'LY SATISFII'.0 YOU XIAY aiu
RFTL(RN TIIF PROORAM '(VITIIIN hQ
D tYS. A(RroiT OR RLPLA(l:.MviT g
( VILL Bl ' WILLIYCLY CIVEY FOR g

fi~~i , .5'5®NWI)NNiNANNNKNZ~
I Peterb o rough, N.H. 03458

$1.QQ

I ii
I
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s~+tloHI ll~ptt

~ Reader Service-see page (94 Microcomputing, February 7987



In some cases, computer communication is easier without a modem.

By I3ennis J. Murray

ave you ever needed to establish
communications between two

or more computers located near each
other?

Did you use modems? If so, why?
Provided all the computers have a

standard RS-232C port and are within
several hundred feet of each other,
there is a s i mpler, more re l iable
method: a modem eliminator.

A modem eliminator (or, in some
circles, a nul l modem) consists of
nothing more than one RS-232C fe-
male connector for each computer
and a few passive components. It
does not restrict transmission speed,
uses little or no power, does not use
telephone lines and, in the half-du-
plex mode, lets you establish a party
line with three or more computers
on-line.

There are drawbacks. For example,
you must have dc continuity on the
communication l ine between com-
puters (called a hard-wired line). Al-
so, the approach won't work w i th
certain sophisticated telecommunica-
t ion driver programs that look for
transitions on modem control lines to
indicate terminal response,

But if these problems don't apply to
you, then a modem eliminator may
be just the thing.

There are two versions: one for
full-duplex (Fig. I) and one for half-
duplex (Fig. 2).

A Full-Duplex Modem Eliminator
The full-duplex modem eliminator

is simple to build, requiring only two

RECEIVE DATA

SIGNAL GROUND

REOUEST TO SEND
CLEAR TO SEND

DATA SET READY
REC LINE SIGNAL DETECT

DATA TERMINAL READY

CPU-4

TRANSMIT DATA

RS-232C female connectors (DB-25S]
and a three-wire cable.

Referring to the schematic in Fig, I,
solder a short jumper between pins 4
and 5, and another jumper between
pins 6, 8 and 20 of each connector.
These jumpers simulate data set
ready, carrier detect and clear to send
sig~als normally generated by a mo-
dem. Solder one wire of the three-
wire cable to pin 7 of connector A,
and the other end of the same wire to
pin 7 of connector B. This wire estab-
lishes a common ground between
computers.

Solder one of the remaining two
wires to pin 3 of connector A and the
other end of the same wire to pin 2 of
connector B. Solder one end of the re-
maining wire to pin 2 of connector A
and the other end to pin 3 of connec-
tor B. These two wires will now send
the transmitted data from each com-
puter to the receive line of the other
computer.

The assembly is now complete. All
that remains is to put hoods on the
connectors and place them in use.

A Half-Duplex Modem
Eliminator

Two requisites for a h a l f -duplex

7 4 6 6 8

20

7 8

6 8

transmission are that the transmit sig-
nal must. be fed back into the receive
line, and that only one computer can
transmit at a time — the rest must lis-
ten,

EIA standards call for the transmit
signal to be on pin 2 and the receive
signal on pin 3. With no data trans-
mission, both pins should be at the
mark level of -3 volts or less. When
one computer transmits, it must pull
its transmit line to +3 volts or higher
to generate a space; otherwise, the
line remains at — 3 volts or less, indi-
cating a mark condition. The receive
line for a modem eliminator must be
able to follow the transmitted signal
if it is to simulate half-duplex.

Resistor Rl sets the receive bias to
a mark level by feeding the transmit
signal from pin 2 to the receive line
on pin 3 (Fii.g. 2). Diodes Dl through
Dn are re verse-biased. Therefore,
when there is no transmit data, all re-
ceive lines are at the mark level.

When CPU-B transmits, it pulls its
transmit line (pin 2) to the space level
(>~+3 volts), forward-biasing the di-
ode, which forces the receive l ine
(pin 3) to follow. Thus, all stations
monitoring the receive line will pick
up the transmitted data.

2 R ECEIVE DATA

2 TRA NSMIT DATA

SIGNAL GROUND

REOUEST TO SEND
CLEAR TO SEND
DATA SET READY
REC. LINE SIGNAL DETECT
DATA TERMINAL READYZO

EIA CONNECTOR
DS-288 EIA CONNECTOR

DG-ZSSDennis J. Murray, Computech, 1005 Chestnut
Drive, Christiansburg, VA 24t073. Fig. 1. Full-duplex modem eliminator.
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CPU"A DXWhen CPU-A transmits, it pulls its
transmit line to the space level, The
receive line follows, due to biasing
through Rl. Since diodes D1 — Dn are
reverse-biased, all stations wil l re -
ceive data.

To assemble this circuit, you wil l
need one RS-232C female connector
for each computer to be in the link,
one diode for each computer but the
first, one resistor and a two-wire ca-
ble. The resistor value is not critical
and should be chosen such that it reli-
ably produces a mark state on the re-
ceive line with al l computers con-
nected. Normally, this will also pro-
duce a reliable space condition when
CPU-A transmits, If not, the addition
of diode Dx will correct the problem.

Solder a jumper between pins 4
and 5 and another jumper between
pins 6, 8and 20on all connectors. Sol-
der one end of a wire frorn the two-
conductor cable to pin 7 of connector
A and the other end of the same wire
to pin 7 of the other connectors. Sol-
der one end of the other wire to pin 3
of connector A and the other end of
the same wire to pin.3 of the other
connectors. This establishes a com-
mon ground and receive line for all

CONNECTOR 'A'
DB-25S

6 8
20

r-+I-q
2 I RI

Ri-USUALLV ELTK (SEE TEXT
OX,OI-DN SMALLSIGHALDIODE
OR RECTIFIER DIODE SeH INQ'I48
OR IN4001, ETC.) WITH A PIV RAT.
ING OF 30 VOLTS OR GREATER.

RECEIVE LINE
I

GROUND LINE

Fig. 2. Half duplex modem eliminator.

DI

CONN

CONNECTOR 'O' OPTIONAL
DB -258

20

ECTOR '8'
5SDB-2

ON

6 8

20
6 8

CPU-8

CPU-C

level voltage between pins 3 and 7 of
connector A. If the voltage is greater
than — 3 volts, adjust the value of Rl
to result in - 3 v o l ts or less. If the
voltage is OK, diode Dx is needed.

The only restriction placed on the
RS-232C interface is that the trans-
mitter must be able to exceed the re-
c eiver's space threshold by a n
amount equal to the forward voltage
drop of the diodes used (usually 0.6
volts). This should not be a problem if
you are using a commercially avail-
able interface or a w e l l -designed
homebrew system, since this value is
usually far exceeded.

One other potential problem: in
rare instances, some computers do
not output data terminal ready (pin
20). You may be able to circumvent
this by shorting pins 4 and 5 to pins 6
and 8 on that computer's connector,
thus using request-to-send to gener-
ate all required voltage levels.
Once these problems have been

solved, you will f ind the interface to
be reliable and considerably less ex-
pensive than modems. The half-du-
plex model has proven itself in a par-
ty line involving up to four comput-
ers. 8

connectors.
Solder resistor R1 between pins 2

and 3 of connector A. Solder diodes
between pins 2 and 3 of the remain-
ing connectors, being careful to ob-
serve correct polarity (banded end to-
ward pin 3).

Connect the computers and t r y
communicating, If it works, you're in
business. If not, measure the mark

If yau have an Apple, Pet or TRS-80 microcomputer,' yau can
have fantasy at your flngertips with Epyx computer games from
Automated Simulations.

Like me, you're probably really into games, all sorts of games
But an Epyx game is more than a game — iVs an experience, and
if's a chance ta use your computer for something other thon work.
The great thing about Epyx games is thatyau have a chalce.
Whether you're a beginner or an expert, you can find games that
are easy ta learn. Chalienging. Fun to play for fwenty minufes or

hours at a time, Yau can piay these games over and over, because
you're constantly trying new tactics and strategies.

I've already enfered and re-entered a world of monsters and
misfits, demons and dwarves, trials, tribulatlans and treasures wlth
a game called Temple of Apshai. Naw iVs my chance to have fun
with fhree more games from Automated Simulations... and I can
save money, taa!

With Datestones of Ryn'and'Marlac's Tower, I gef to escape
from booby-trapped mazes, find more treasures and zap more
monsters. And with 'Rescue at Rigel; I get 'la outwit the nasty High
Tallah and free10 prisoners.

Automated Simulatians has a special offer on Datestanes
of Ryn, "Marlac's Tower and Rescue at Rlgel. Suyall three

far]ust $49.95, a $70.00 value. This offer is availabie
for a limited time only, so don't wait ta be a hero. See your
local dealer faday. Or you can order these games by
phone. Dial (800) 824-7888, aperatar 881. In California,

"Isaffl resere tea tp~isoaers
skpp'a liisalf fffitxarftt~ retfleve
stotea treasare affpd save
affoNielr. So
CCfiI) QOIJ» (800) 852-7777„aperatar 861.

'Avalloble on dlsfI for 48K Apple
8ifh ApplSSoft, 32K 788-80,

Gnd 32K Pat/CSM.

e 0
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TRS-80 gives this old game a new twist.

By William L. Colsher

n 1878, a fellorv named Sans Loyd
. inventecl a puzzle consisting of a
box with f i f teen numbered blocks.
These blocks were arranged in four
Iows, each con ta in ing fou r b l o cks ,
cxcept for one rov which held three
blocks and a space. The object of the
! ,ame is to arrange the blocks in nu -
Inerical order lsee Fig. 1).

This is not as easy as it may seem.
Since there are 16 blocks available
(15 nuntbers and a space) there are
20,922,789,888,000 possible starting

10
20
30
40
50
60
70
80
90
100
110
120
130
140
145
150
160
170
180
190
200
999
4000
4010
402D
4030
4040
4050
5000
5005
5010
5020
5030
5040
5050
5060
5070
5080
5090
5095
5100
5110
5120
5130
6000
6005
6010
6015

positions. Some fairly heavy math in-
dicates that half of these positions are
in1possible to solve. Many of the pos-
sible positions will require hunclreds

REMr4rr"THE FIFTEEN PUZZLE
REM~ . L. CO LSHER
CLS:IN,"DO YOU NEED INSTRUCTIONS (Y= l, N =2)";A:
CLS:M=O:P."GENERATING THE PUZZLE TAKES A WHILE.
F. I=1T016rA (I) =0:N. I
F. I =1T016
R=RND(16)
IFA(R)<>OT.70
A(R) =I

GOS.SODO
IF F=1 T . 50

GOS.6000
P." ":IN."YOUR MOVE";X

14

10

Fig. 1. Firral ar'I'arrgerrrerrt.

'In the old-fashioned physical puzzle this
zero is an ernpty space.

15

12

Q*

N. I

N. I

N. I
X=I
RET.
REM~VERIFY SOLUTION POSSIBLE
F=1
S=O
F, I =lto15
F.J= I+1T016
IFA(l)>A(J)T,S=S+1
N.JrN. I
F. I =1708
READ X
I F A(X) 0 T . S=s+1

REST.
A=INT (S/2)
IFA*2 S T. F =O
RET.
DATA 2,4,5,7,10,12,13,15
RE~ ISPLAY GAME BOARD
C.rL=339:P,A,217,"MOVE ";H
F. 1=1T04
P A

G.8000
M=M+1: G. 130
END
REM~'CONVERT NUMBER TO LOCATION IN ARRAY
F. 1=1T016
IFA(I) =X T.4040

GOS.4000
GOS.7000
IF F<>0 T.180
P." ILLEGAL MOVE, RE-ENTER":F. I=1T0500:N, I:G.130
A(X+F) =A(X)rA(X) =16

Program Listing.

of moves to solve. You can see that
this is not a t r iv ial ganTe.

The program that this ar t iclc i s
based on does»Tore than just getrer-

IF A =1 T.GOS.10000
PLEASE WAIT."

1Villiarn L. Colsher, J328 IVrrtmeg Lane, Apt. 111,
Lisle, IL 60532.
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Iisting continued. D
6020
6025
6028
6030
6038
6040
6050
6060
6070
7000
7010
7015
7020
7025
7030
7035
7040
7045
7050
7060
8000
8010
8020
8030
8040
8050
8060
8070
8090
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100

RET.

F.JolT04
NoA((I 1)64+J)
IF No16 Te Noo
IF N<10 T.P." "fN>
IF (N 10) * (N<16) T P Ne
N.J
LoL+64
N. I
RET
RETTT414TCHECK FOR LEGAL HOVE
Fog
IFX+1>16T 7025
I FA( X+1) o16T F o1
IFX-1<eOT 7035
IFA(X 1) o16ToFo 1
I FX+4>16T. 7045
IFA(X+4)elsT.Fo4
IFX-4<=OT•7060
IFA(X 4}olBT.F 4

RElre4eeTCHECK FOR A WIN
F • I =1T016
IFA(I)<>I T.200
N.I
GOSi6000
p 4 e lp 4 4

P "CONGRATULATIONSIII YOU DID IT IN ONLY ";M; HOVESII"
P ' 44IN "TO PLAY AGAIN, HIT ENTER.';AS
G 10
REMTeeoeINSTRUCTIONS
C.TP A 18 4 FI F T E E N P U Z Z L E
P.A.128 / THE OBJECT OF THE 'FIFTEEN PUZZLE IS TO HOVE THE"
P NUMBERS AROUND SO THAT THEY ARE IN ORDER FROM 1 TO 15 A HOVE"
P "IS HADE BY TYPING IN THE NUMBER (WHICH MUST BE ADJACENT TO"
P•"THE ZERO} YOU WISH TO HOVE o THAT NUHBER IS THEN EXCHANGED"
P."WlTH THE ZERO YOU WIN WHEN THE BOARD LOOKS LIKE THIS•
P " "TP. :P." 1 2 3 4" : P . 5 6 7 8": P " 9 10 1 1 1 2 "
Poe13 14 15 0 "
P," ":IN."HIT ENTER TO PLAY" AS
RET.

N

1. Let N be a number in position A of the
puzzle to be solved. Count how many num-
bers smaller than N are in positions higher-
lettered than A. Count the blank as 16.
2. Do this for all 16 positions (A-P} and add
up the count.
3. If the blank square is one of the follow-
ing: B, D, E, G,J, L, MorO,addonetothe

0

G

P

sum.
4. There is a solution if the sum is even.
5. There is no solution if the sum is odd.

Fig. 2. Algorithm for 15 Puzzle solvability. '

'Adapted from Game Playing with Comput-
ers by D. D. Spencer.

ate a puzzle. One of the most impor-
tant things it does is verify that the
randomly generated puzzle is actual-
ly solvable. Clearly, this is a nice fea-
ture to have. The algorithm used in
this section is given by D. D. Spencer
in Game Playing With C omputers
(Hayden Book Co., 1975). Fig. 2 illus-
trates this algorithrn in verbal form.

The program c hecks fo r l e gal
moves by examining the f our (a t
most) locations that surround a given
number (specified during the game
by its coordinates). If any one of the
locations contains the zero, then the
move is legal. Otherwise, an error
message is printed and play contin-

P laying the game is really qu i te
simple. The computer wi l l d i sp lay
the game board and then ask you for
your move, You then just type in the
number you wish to move and h i t
ENTER, after which the computer
will re-draw the game board, making
your move. In the event that your
move results in a win (not very likely)
the computer wil l congratulate you
and ask if you want to play again. •ues.

PET TWO-WAY RS-232 and PARALLEL OUTPUT INTERFACE
specially printed
Sslectable reversal of upper and lower case
PET IEEE connector for daisy chalning
Addressable- works with other devices

Special Features for the serial Interface include:
Baud rate selectable from 75 to 9600
Half or full duplex
32 character buffer
X.OITI, X-OFF automatically sent
Selsctable carriage return dslay

Special Features for the parallel interface include:
Data strobe - either polarity
Device ready - either polarity
Centronics compatible

c erT

SADI - The microprocessor based serial and parallel
Interface for the Commodore PET. SADI allows you to
connect your PET to parallel and serial printers,
CRT's, modems, acoustic couplers, hard copy tsrmi.
nals and other computers. The serial and parallel
ports are indepsndent allowing the PET to communl-
cate with both perlpheral devices slmultansously or
one at a time. In addltion, the RS-232 device can com.
municate with the parallel device.

Special Features for the PET interface include:
Conversfon to true ASCII both In and out
Cursor controls and function characters

I

ComPlete with Power suPPly, PET IEEE cable, RS.232
connector, parallel port connector and case. Assembled
and tested. SADla (110VAC) 6295 SADle (230VAC) 6325

Connecticut ~ 307
microComputer,tnc.

34 Del Mar Dove Srookhelp CT 05204
203 TT5 4595 TWX 710 456-0052

VISA AND Mlc ACCEPTED — SEND ACCOUNT NufvTBER, EXPIRATION DATF
AMD STGN ORDER. AOD 83 PER ORDER FOll SHIPPING & HANDLIMG-
FOREIGH ORDERS ADD 10'/4 FOR AIR POSTAGE,

Mention this magazine with your order and deducl 21A
X

Mlcrocomputing, February 1981



SIRI! U8 8000 andl 80+ I!!!Iirodueing ihe V(!.rsaiile, ILow-Cosi
QNEGA Series ConirollerHIGH PERFORMANCE, LOW COST

FLOPPY ADID ONS!

The SIRIUS SYSTEMS 8000 and 80+
Serles of Floppy Dlsk AddAns are de.
signed to provide unmatched versatili.
ty and performance for your TR$80'
MOD I and MOD II.
80+ FOR YOUR MOD I-
COMMON CHARACTERISTICS include
ISSINGLE/DOUBLE Density Operation
990 Days P&L WARRANTY RM!x any
or ag 80+ on the SS Standard Cable
• Exceptional Speed Stablllty ESms
track.to-track access time (25ms for
the 80+5) ESSwitch Selectable Drive
Address
The SIRIUS 80+5 is a SINGLE SIDED
40 TRACK Disk Drive with 102K/204l(
Bytes Single/Double Density Opera.
tlon. SPECIAL INTRODUCTORY
PRICEI!!
SIRIUS 80+ 5.............................$299.95
SIRIUS 80+ 5A
wlth Floppy.Disk Oplion)...........,314.96
IRIUS 80+1 — a SINGLE SIDED, Fasl

40 TRACK Disk Drive with 102/204K
Bytes Slngle/Double Density Opera-
tlon.
SIRIUS 80+1.........,........,............349.95
SIRIUS 80+2 — a DOUBLE SIDED, 80
TRACK (40/slde) Disk Drive. It appears
to the TR84IO' as TWO 40 TRACK
drives yet COST LESS THAN HALF
THE PRICE! This unit may require the
88 Standard Cable. Formatted data
storage is 204K/408K Bytes Singlel
Double Density.
SIRIUS SO+2...............................429.95

SIRIUS 80+ 5, NEWDOS/80, and Two Drive Cable........................
SliRIUS 80+ 3, NEWDOS/80, and Two Drive Cable..........,.............
SIRIUSSO+4, NEWDOS/80, andTwo Drive Cable........................
TWO SIRIUS 80+5's (SPEC!AL INTRODUCTORY PRICE!!)........
TWO SIRIUS80+ 3's, NEWDOS/80, and Two Drive Cable............
TWO SiRIUS 80+ 4's, NEWDOS/80, and Two Drive Cable............
FOR YOUR MOD II — SIRIUS 8000 (NEWI!)
(All SIRIUS 8000 Series 8" Floppy Disk Drives include Case
SIRIUS8000 — SINGLESIDED,77TRACKS"DiskDrive...........
SIRIUS 8500 — DOUBLE SIDED, 154 TRACK 8" Disk Drive.......
SIRIUS 81!00-2 DRIVE, SINGLE SIDED Expansion System....
SIRIUS 8150-2 DRIVE, DOUBLESIDED Expansion System...
2 Drive, 50 Conductor Cable for MOD II.....................................

• I • •
~ l

SIRIUS 80+3 — a SINGLE SIDED, 80
Track (96 tpi) Dlsk Drive. Offering 21/3
times the storage of a standard Radio
Shack Drive (204/408K Bytes Slnglel
Double Density), the 80+3 reduces the
need for diskettes tremendously!!
SIRIUS 80+3...............................479.95
SIRIUS 80+4 — a DOUBLE SIDED, 160
track (80/side-96 tpi) Disk Drive. The ul-
tlmate In StateOI-The-Art 51/4" Floppy
Disk Technology, the 80+4 is seen by
the TRSAIO' as TWO single sided
drives. Thus, in lerms of capacity, one
SO+4 Is equivalent to 4 2/3 standard
Radio Shack drives — at a savings of
over 73%. (Wilh a Double Density Con-
verter. the available memory is huge-
408K/916K Byles Slngle/Double Densi-
tyii )SIRIUS 80+ 4...............................629.95
Note: The Expansion Interface limits
drives to 12ms track-to.track
'TRS4IO of Tandy Corp.
ACCESSORIES
SS Standard 2 Drive Cable...........$29.95
5 1/4" Diskettes(Box of 10)............29.95
NEWDOS/80-Sophisticated Operating
System for the TR84)0' from
ApparaI ........„.............................. 139.95

.............$429.95

...............824.95

...............7&.95
.......2 for/559.95
...............999.95
...........1349.95

SIRIUS SYSTEMS OMEGA Series Controller

SPECIAL
PURCHASE!!

NEW SIEMENS 8"
a nd 5 ' /d " DIS k
DrIves at SUPER
OISCOUNTS!

As new technological advances bring down the
cost of fast, reliable mass data starage, the need
for an inexpensive, versatile caritraller have be-
come qreater and greater. To meet this need.
was des~gned.
The SIRIUS OMEGA Senes Conlroller Module
utilizes an on-board microprocessor to
mediate data transfer ta a wide vanety of
peripherals from an equally wide variety af hast
compuler systems. Up to four Winchester Hard
Disks (8" or 14"), four 5yi" Roppy Oisks Orives
and/ar up to eight 8" Floppy Disk Onves may be
in use at one time.

SPECIFIC HARDWARE • Easily interfaras to standard aperabng sys

• Utilization of "Duad" density /96 lpi/ 8" ar
5'/~" DiskDrives

8 Control ol up lo four yy/NCHESFE// type
PIIIAM DISKOS Disk Dnves
• 8" or /4" mayialermix an the same cable
• Accommadales 8" aadlor /4" dn'ves of

10.6 Mbyles lo 154 Mbyles
• Ullra-Fasl data iranslers

fs Exlremely flexible hosfeonfroiier rnierfecing
SPFCIFIC SOFTWARE
FEATURES INCLUDE
• Dynamic format modi/ications via command
• Extremely flexible farmat acceptance lor un-

usual data storage farmats

FEATURESINCLUDE: tems (TRS-OOS., CP/M •, etc)
e3 conlrol ol up lo lwelve Floppy Disk Dnves M Operates in either get/put sector mode or

(eiohl 8" and/or lour 5y4") data string mode
• /)" ahd/or 5'/~" Disli Dnve Uvlualian • Performance parameters msy be changed by
• Single (Fhfj or Double /MFMJ densiiy dala EPROhl replacement or Dyaamirec Hepra-

slorage gramming
• Hero or Soll seciored diskelfe usage CPIM- of Digital Research

THE OMEGAN100 — a DMA, Single Board controller available in Hard Disk, Floppy
Disk and Combinational Verslons.
OMEGA-8100 FDC (Floppy Disk only version).....................................................$495.95
OMEGA-S100 HDC (Hard Disk only version)..........................................................725,95
OMFGA-8100 FHDC (Floppyand Hard Disk version).......................................,....975.96
THE TR84!0 MOD II OMEGA — a Slngle Board, DMA Hard Disk Controller for the Ra-
dio Shack MOD il. O M EGA.MOD I'I.......................................................„„...,.$725.95
THE LSI-II OMEGA — a DMA, Single Board (quad wldth), DEC compatible Hard
Disk controller for Q-BUS type computers (LSI-11/2 and LSF11/23 compatlble).
OMEGA-LSI 11...,.................................................................................................$1395.M
NOTE: OMEGA Controllers available soon for the TR840 MOD I, STD BUS, and
other systems. Consult SIRIUS SYSTEMS for current prices and availabilities.
PACKAGES (NEW!!!)
20 MegaByte, 8.100 or MOD II sysfem with Hard Disk Drive, Case & Power Supply,
Cables, OMEGA Controller and Documentation —..........„...,.....,....,....................$3615.
33 MegaByte,8100 or MOD II System(as above)..................................................$4115.
154 !V(eegaByte, S-100 or MOD II System (as above)................................................$5820.
CP/Mu" 2 2Operating System for above packages (specify 8 100 or MOD Il)........$170.

IIUS MPO COO 'i!6% With theSe SIRIUS PaCkageS!

ÃHIILGRQ
!XIIedol RIEI
How Rwaltlalhlle
Ro!Im! SIRIUS
I'IN'SVKIMSI

and Power Supply.)
„,....„.„...,...........$649.95
,.„....,.„.................829.95
....,.....,....,.„...„.....995.95
...........................1360.95
.....,.„......,...............34.95

SIEMENS FDD1008 Single sided,
8" Single or Double Density Dlsk
Drive...........................................$389.95

(2/$359.95 ea)
SIEMENS FDD100-5 Single sided,
5%" Single or Double Denslty Disk
Drive...........................................$249.95

(2l$22995 ea)
SIEMENS Technlcal Manual (speclfy8" or 5%").......,...,...,.....,..............$12.95

words

7i-Oin'H! -what it
has to Offer YOU!
which speceiesa process rather than aeesirad
resall. Oesipaee ta run an the TR6-80v,
TFOATH is a very pawedul tool by itself or
used in conjunction with Assembly Program-
ming. A rlch setal WORDS came wrth TFORTHaed many features considered as extra with
other FOIITH languages are steadard with
TFORTH. These features include:

a Advancedlt/a/h Package
8 tine Edilar
ct /vlscro Assemblerte Se-Enlrerrt Code
• Super Grephics Capabilities
• Sophisriceled User Fvecv'ans
• t /40Page User'skfanval
• I V/I/oal memory
a Iaierpreler
a Compiler
• Produces CMD Files
0 Expandab/e
5 And many, many other /eerures

TFORTH fram SIRIUS comes an diskette cam-
piete far the TRS-SO* with as litlle es 16X af
memary and a single Oisk Orive.
T FORTH,..... . . . . . . . . . ....$129.95

TFORTH is a pracedurelFORTH type lsaguape

i <1lW>(t"

PRIAM's high.performance, law-cost Wiachesler disc drives speed up throughput and expand data storage
Iram 20 megabytes lo 154 megabytes. Aad a single controller can be used toaperate temdt disc dnveswjth
capacties af33. 66, or 154megabytes or Itappy4!isc size drives hatdhng 20and 34 megabytes. So it's easyto
move up ia capacdy. or reduce package size, without chtngingimportant syslem elements ar pedanruace
O Fzts/, Linear Voice CoilPosrkoning O DCPower reqaired only! I3 50 ms Averege Posiiionrng Vme
o /0 ms vack-lo-Irack posilioning o Simple, parallel Interfece o 90 ms Mexrmvm Posivoning Time
0 Fuby servoedheed posivomag 0 Dpdohe/SMD Inferfece 0 64 ms Average teiency

MPI 51y'52 I Sazsx
5'/4" Qisk 9(!'Iwes

OISKOS 3350 !4'I
Model/Disc Size Capacity Size Weight
DISKOS 2250(1 4") 2 2Mbytes 7" x 1 7 " x 20" 33lbs .

33Mbyles 7' • l7" • 20" 33 lbs.
OISKOS 6650 14" 66Mbyles 7' - l7" ~ 20" 33lbs.
OISKOS 15450 14") I54Mbytes 7" ~ 17" • 20" 33lbs.
DISKOS 2050 8") 20 Mbyles 4 62" x 8.55" 14.25" 20 lbs.
OISKOS 3450 8") 34 Mbyles 4 . 62" 8 .55" ~ 14.25" 2 0 lbs.
O!SKOS 1070 10.6 Mbytes floppy-size (law)
Dpfrons/SMD rnlerfeceaver/eble for$/50

Price
$2495
$2995
$3749
$4695
$2995
$3745
$2195

SIRIUS SYSTEMS Hard Disk Enclosures Include all Internal cabllng, a power supply,
case and a fan for rellable operation.
14" DISKOS DRIVE CASE........„....................................... , $375 00
8" DISKOS DRIVE CASE...........,., ----- - - - - - - - - - - - - - - - 265 00

THE PR!AM LINEUP

8" ÃS!E Dr!Ve
BQUSLE SIDEDI
DOUBLE OENSITVI
High performance Oouble Sided Disk 8" Disk
Dnve e Single or Double Density et Ooor Lack
and Write Protect INCLUDED! • Negative OC
Voltage not required 8 Law Power Operation
Ci FAST! 3mslrack-lo./rackaccess
Cl Lowficfronandminimumvrear
!3 Superior Head Load Dynamics

OLIME OataTrak 8 ... ..........$574,95
(V$549ea)

QUME Technical Manual........ $1 2.95
Connector Set p3 (AC, OC, 5 Card Edge)

. . . . . . .$10.95
Connector Set er4 (AC and OC) .... .$2.95

p 67
To OROER CALL (615j 6M-6583
PhOne OrderS ACCepted 9AM-TPM (ESTJ MOFI-FT!
We accept fy!C, VISA, AE, COD (requiras Certified Check, Cashier's Check
or Cash) and Checks (personal checks require 14 days lo clear). SHIPPING
AND HANDLING: $7.00 per Floppy Disk Drive or BO+ Module 8 5% for other
items (any excess will be refunded) 0 Foreign Orders add 10% for Shipplng
& Handling. Payment in U.S. currency 59 Tennessee residents add 6% Sales
Tsx a VOLuly(E E)ISCOUNTS AVAILABLE

Itf(PI 91 (Singte Head/80 tracks)

CI Fast! 5ms /reck-Io-Ireckaccess
I3 Exclusi ve Pulley-Bend Design
t8 Umaue Door/Ei ec/or Mechenism
Ci Reliable I//2%SpeedSlebilily
0 Single/Double Density Operation
0 Indus/ry/ANSI Standard Interface

MPI 51 (Single Head/40 tracks)
125K/250K Sytes Single/Double Oensity* •

. $259,95
(y)PI52 (Dual Head/80 tracks (40/tude))
250K/SOOK Bytes Single/Double Density"

.I349,95

250K/500K Bytes Single/Double Oensity"
$399.96

((f)PI 92 (Ouel Head/160 tracks (80/side))
500K/1000K Bytes Single/Double Oensity"

$524.95MPI TeChniCal Manual ..... . $12.96* Uoformsttsd data storage
7528 Oak Ridge Highway
Knoxville, Tennessee 37921
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This "unobtrusive" front panel allows on-the-spot debugging without a debugger program.

Buil a C omputer System
Control and Display Boar

By J. C. Hassall

I n the early days of personal corn-
puting, when f ront panels were

more functional than cosmetic, unin-
formed (but i n terested) neighbors,'
friends and family could be wowed
with an impressive array of switches
and blinking LEDs. Who wouldn't be
impressed by a micro-version of Mr.
Spock's computer on the U.S.S. En-
terprise?

But those old f ront panels were
useful, too. You could stop the com-
puter simply by fl i pp ing a switch,
single-step the machine or look into
its innermost memory by flipping an-
other switch and observing the LEDs.

CI

face.

5
ICI 5

A sharp operator could do on-the-
spot debugging with the front panel.
In fact, you had to use the front pan-
el, after power-up, to toggle in the
bootstrap program, which let the ma-
chine read a better, longer bootstrap
program from cassette or paper tape.

As our sophistication grew, our re-
liance on the front panel dwindled.
Firmware became available with the
bootstrap in n o nvolatile memory.
You simply powered up and the ma-
chine bootstrapped itself. So f ront
panels were reduced from a function-
al component to just another pretty

R l' 3 3 0 0
R 2 • I M Q
R 3 4 7 0 Q
R4 * 50KR
CI 2 .2FF
C2 2 2 0 PF

OK, but what about program de-
bugging? No longer could the ma-
chine be halted in mid-stride. Now
another program, called a debugger,
had to be loaded into memory. The
debugger would then execute the er-
rant program and display interim cal-
culation results, register contents,
and so forth on an output device. This
is worthwhile, but slow and often ag-
gravating.

Theory of Operation
The circuits shown in the accompa-

nying figures will provide most of the
features of the front panel. They'll let
you stop the CPU at the end of any
machine cycle; observe the contents
of the data and address buses; and
single-step the CPU rnanually, one
machine cycle at a time.

The circuits will also give you a fea-
ture not found on other front panels:
the ability to single-step the CPU au-
tomatically at an adjustable rate, one
machine cycle at a time.

The circuits' features offer numer-
ous advantages. If you do much hard-
ware work, stopping the CPU also
f reezes the system bus, so that the
status of the address and data l ines
may be observed on the LEDs, or sta-
tus lines checked with a logic probe.
T his capabil ity i s c o nvenient f o r
checking memory address decoding,
I/O port decoding, data errors and so

I C TYP E
I 7400
2 741 2 I
3 HE 5 55 52 SI5 forth.

j. C. Hassall, H gc H Enterprises, 1201 Highland
Qrcle, Blacksburg, VA 24060.
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Fig. I. Single-steps the CPU either manually or at the user-adjusted rate from 20 to 120,000 steps pei
minute, or allows the CPU to run free.



A particularly nice feature is that
data on the bus may be observed. For
example, immediately after an input
instruction is executed, the data bus
will contain the data frorn the input
port referenced in the instruction.
Thus, terminal i n terface problems
can generally be quickly solved by
checking terminal data and status
lines. Bit errors on memory boards
can similarly be quickly traced.

If you're more involved with soft-
ware than hardware, the circuits let
you directly observe data values
transferred throughout the program
under development without having
to load a debugger. The circuits are
not intended to replace a debugger,
however.

The circuits were developed initial-
ly for a home-brew 8080-based sys-
tem, and then adapted to an S-100
system. The bus signals described are
for the S-100 bus, but the circuits will
work with any system that has access
to the CPU's Ready or Hold p i n .
Since microprocessors are dynamic
devices, they must have a clock to re-
fresh internal registers and maintain
synchronization of i n ternal opera-
tions. Thus, slowing down the CPU
clock to a more hurnan speed would
result in internal chaos in the CPU.

All microprocessors have a wa i t
state in which no external operations
(e.g., memory access) take place, but
i nternal refresh continues. In e s -
sence, the CPU does nothing at full
clock speed during the wait state.
Upon exiting the wait state, normal

erator.

the wait state.

CPU enters and exits a wait state.

operation continues. So the key to
stopping the system is to cause the
CPU to enter a wait state and stay
there until allowed to exit by the op-

Single-stepping is accomplished in
a similar fashion — put the CPU into a
wait state, allow i t to exi t the wait
state, execute one machine cycle,
then immediately cause it to reenter

The term "immediately" is relative
to the system clock. To fully under-
stand, you need to look at how the

At the end of each machine cycle,
the status of the active high Ready
line to the CPU (XRDY, pin 3, on the
S-100 bus) is monitored. If i t is at a
logic zero, the CPU w i l l enter the
wait state for the next machine cycle.
At the end of the cycle, the status of
the line will again be monitored. The
CPU will stay in the wait state until
XRDY goes high again. Therefore,
the single-step circuitry must hold
the XRDY line at logic zero to stop
the CPU and provide a clean TTL log-
ic one pulse of the proper duration to

Dialight 555-3007 units can be obtained
at the following locations: Philadelphia
Electronics, 112 North 12th St., Phila-
delphia, PA 19107; Newark Electronics,
500 N. Pulaski, Chicago, IL 60646; and
Westates Electronics, 20151 Bahama
St., Chatsworth, CA 91311. Prices range
from $1.22 each, in quantities frorn one
to nine; $1.11, for ten to 24; and $1.01, for
25-99.

AI5 32

A14 88

A 13 83

A I2 3 3
All gr

A10 37

A9 34

AS 8 4
47 83

A6 82

AS 29
II

I

3

IC4
74LS04

IC5
74LS04

the line to allow the CPU to execute
the next machine cycle.

The duration of the pulse doesn't
r eally mat ter, p rov ided tha t i t i s
shorter than the duration of one ma-
chine cycle. The circuit in Fig. 1 wil l
provide a step pulse of 0.114 us to
12.2 us in duration, so it will control
an 8080 with an 18.432 MHz or slow-
er crystal. If your system uses a dif-
ferent CPU, compare the duration of
i ts wait cycle (usually specified as
Twart) to the times given above. The
values have been chosen to cover
most CPUs. Adjustment procedures
will be covered later.

The control circuit in Fig. 1 can op-
erate in three modes: CPU free-run-
ning, CPU single-stepped and CPU
single-stepped at an adjustable rate.
In the first mode with switch S, in po-
sition A, pin 1 of ICla is high, so pin 5
of 1b is low, which causes pin 6 of 1b
to be high, and the CPU operates in
the free-running mode. Closing St (to

+5
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A4 [330
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Photo L The hnished product, with the control circuitry on the left and the display circuitry on the right.
The address bus has been divided into hvo groups: the upper eight bits (H REG. ADDR) and the lower
eight bits(L REQ. ADDR). The LEDdisplay format used hereisoctal, but hex could be usedas easily, The
LEDs usedare Dialight 555-3007units. (Photosby Jan Wellman.)
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Fig. 2. The display portion of the circui try, See the
text for an explanation of the LEDs.



the B position) causes pin 6 of 1b to go
low, putting the CPU in a wait state
after completion of the ongoing ma-
chine cycle. This is the second mode
of operation.

Now assume that S, is in the B posi-
tion. Sz is an SPDT norrnally closed,
momentary closed type switch. Posi-
tion B is the normally closed position,
in which case the output from the
flip-flop formed by 1c and 1d is high.
When S, is momentarily closed to po-
sition A, the flip-flop toggles and the
output goes low. The l ow-to-high
transition of pin 4 of IC2 as Sz is re-
leased to position B, causing the Q
output to pulse from high to low to
high. That pulse causes pin 6 of IClb
to go high, allowing the CPU to exit
the wait state.

In the third mode of operation, IC3
is allowed to operate as a free-run-
ning multivibrator by switching S3 to
position A, thereby allowing the reset
line to float h igh. The high-to-low
transition of the output from IC3 will
trigger IC2 each time. Since the out-
put duration of IC3 is much shorter
than IC2, no retriggering error can re-
sult. With S3 in position A, the CPU
will automatically be single-stepped
at a rate determined by the 1 meg-
ohm trimming pot for IC3. The val-
ues given allow adjustment from 20
to 120,000 steps per minute. Return-
ing S3 to position A returns to mode 1
operation.

The formulas to d e termine the
pulse duration of IC2 and the pulse
train frequency of IC3, should you
want to change from the values giv-
en, are as follows:

For IC2, the pulse duration time is
T = 0.7Cz(R3+R4), where T is in sec-
onds, Cz is in farads and R, and R4 are
in ohms. The pulse train frequency
for IC3 may similarly be calculated
from F =1.44/ (Rt+2Rz)Ct, where F is
in steps per second and R and C have
the same units as above.

The display circuit of Fig. 2 consists
s imply of t h ree 74LS04s and two
74LS02s, which drive the LEDs. No-
tice that the LEDs are not drawn with
the customary current-limiting resis-
tor in series with the voltage supply.
The LEDs I used were Dialight 555-

GNO 50

rsos

Ske O.isf

OUT

+sv

GND

3007 units. Each unit has a current-
limiting resistor within the package.
The current is limited to 5 milliamps.
The internal current-limiting resistor,
combined with the fact that they can
be mounted on 0.100 inch centers,
saves board space and gives a more
professional appearance (see photo).
Each LED indicates the status of a
particular bus line. No provision has
been made to isolate the display from
the bus during DMA — the LEDs will
always display address and data line
status. The address lines simply re-
quire an inverter to drive the appro-
priate LED.

The data lines require a different
arrangement, due to the split data bus
configuration (Data In and Data Out)
used in the S-100 bus. NOR gates are
required here, so that when a given
Data In or Data Out l ine is active
(high), the appropriate LED will be
lit. The only t ime Data In and Data
Out are high is during Reset, in which
case all LEDs (address and data) are
lit. This circuit can be easily altered
to work with a bidirectional data bus
— simply replace the 74LS02s in Fig.
2 with 74LS04s.

The regulator circuit of Fig. 3 is a
standard circuit and requires no de-
scription. As seen in the photo, no
heat sink is needed for the regulator
(assuming a regulator current rating
of 1.5A) because current drain for the
entire board, with all LEDs on simul-
taneously, is less than 0 .2A. Not
shown in any circuit diagram, but ad-
visable in any computer system, are
0.1 uF decoupling capacitors.

Construction and Adjustment
Construction and a d justment i s

easy. As can be seen from the photo,
all components fit nicely on a 2.7 inch
by 4.7 inch piece of perforated board.
I chose not to use a motherboard slot,
but rather to hardwire the board di-
rectly to the motherboard. I did this
because there is no need to remove
the board once installed. It provides
maximum flexibility in locating the
control and display board in the com-
puter case and gives easier access to
the switches, rather than being sand-
wiched between two closely spaced
system boards in the motherboard.
As can be seen in the photo, I have

grouped the LEDs according to func-
tion (data and address). The address
LEDs are split into two groups. The
uppermost row in the photo displays
the upper eight bits of address (A»-
A,), and the middle row displays the
lower eight bits (A7-A0 ). The advan-

Box 921
T IS. Dept KB v ' 9 5

For PET/CBM

Voi I Basic Programming
P ET Graphics ... . . . . . . . . . . . . . . . .

For OSI CIP/C4P

Los Alsmos. NM 87544 )

Understanding Your PET/CBM .... . . . $1695

Understandmg Your CIP/C4P.. . . . . . . . $9 95
A Workbook of BASIC Exercises
Money Back Guarantee VISA/MC accepted.
Aii prices include UPS or 1st Class postage.

Reference manuals don't teach. Most BASIC
texts don't cover specific personal computers.

TIS solves these problems
with step-by-step books
tailored for your machine.

Apple ll and Applesoft are trademarks of

2075 N. Stadium Lane

MATH CHALLENGER — Teaches and tests
the basic arithmetic skills to children of 4-12 years.
Has four skill levels using graphics and sounds. BK
RAM $5.95
SEA BATTLE is played much like the popular
ame of Battleship. You are pitted against the Apple
in this game of hlt and miss. Uses dazzling graph.

ics and exciting sounds. 12K RAM $12.95
HANGMAN — outwit the computer by guessing
a word which the computer selects from an enor-
mous bank of 1160 words. Three skill levels with
words ranging from 3-10 letters in length. Colorful
graphics with sounds make HANGMAN fun as well
aschallenging. 16K RAM $12.95
MARS LANDER — Maneuver the spacecraft to
a successful landing on Mars' surface. Uses Hl-RES
graphics and exciting sounds for a realistic adven.
tureof thefuture. 24KRAM A $12.95

ENTERTAINING, EXCITING
Si EDUCATIONAL

APPLE II
SOFTWARE

Klass Dismissed
ue to extenuating circumstances,

Kifobaud Microcomputing will be un-
able to bring you a final article ln the
KilobaLtd Klassroom series as promised
in last month's issue. Our appreciation
to Peter Stark and George Young who
coauthored the series.
Because of reader interest in these ar-

ticles, the Kitobaud Klassroom series
will be made available ln book form.
Watch for details ln upcoming issues of
this magazine.
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(B01) 375-2377

Apple Computers Inc.

Having trouble
learning to use

your computer?

Fig. 3. Can be used to provide the necessary +5 V
for the confrol and display board.



bus. It wil l be obvious as you step
through a program (with the listing to
refer to) where the data originates.
Also, the status of the data bus in
(PBIN} line can be monitored for de-
termination of data origin.

I suggested above that there is a dis-
tinct advantage to grouping the LEDs
into either an octal or a hexadecimal
format. Presumably the computer is
p rogrammed in one fo rmat or t he

other, rather than in straight binary.
Use the same format on the control
and display board.

Additionally, you will notice in the
photograph that I have divided the
address display into two groups: the
upper-most row is the upper eight
bits addressed by the H r e g ister,
while the middle row of LEDs dis-
plays the lower eight bits of the ad-
dress bus, which is addressed by the

tage of grouping the address LEDs in
this fashion will be discussed below.

Additionally, as can be seen in the
photo, each group is arranged for oc-
tal presentation of information. They
could have been grouped for hex just
as easily; I would discourage straight
b inary. W h i l e using color-coded
w ires may n o t b e necessary, I
grouped the power, address, data in,
'data out and XRDY leads by color,
then wired the board to the mother-
board as the last step. Alternately,
wire each lead to the motherboard as
it is wired to the control and display
board.

Adjustment is easier than construc-
tion. Check for proper wiring of all
connections b e f ore p r o ceeding.
There is always a great temptation to
power up even before the soldering
iron is cold, but checking the wiring
takes only a few rninutes and pays
dividends in troubleshooting (if need-
ed} later.

Before wiring the control and dis-
play board to the motherboard, apply
power to the control and d isplay
board. With the display inputs float-
ing, all LEDs should be lit. With Sl in
position A, output XRDY from IClb,
pin 6, should be high. Switching Sl to
p osition B should put XRDY l ow .
Pulsing S2 from position B to A then
back to B should create a single low to
high to low pulse on XRDY, It is the
duration of this pulse that you wi l l
have to adjust. Opening S3 to the A
position wil l cause a pulse train at
XRDY. Adjust the one megohm tim-
ing pot and observe that the pulse
train speed changes. The only critical
adjustment is for the 50k ohm timing
pot for IC2.

After all connections are made to
the motherboard, reset the computer
system and observe that all LEDs are
lit for as long as the reset switch is ac-
tive. Then put Sl in position B, there-
by forcing the CPU into the wa i t
state. Pulse S2 and observe sequen-
tial changes of the address LEDs.

Bear in mind that the address lines
should increment by one each time.
If the address displayed seems to be
randomly increasing (by two or three
instead of one}, adjust the 50k ohm
timing pot to a lesser resistance. If
you have a listing of the memory to
which you reset the system, you
should observe the memory contents
displayed on the data LEDs.

No distinction has been made as to
the source of the data (i.e., going to or
coming from the CPU}. My main con-
cern was for the contents of the data
120 Microcomputing, February 1981

68}

'«r L«

r}68
i424
i68'8

6}44

'BBB»

488 h,

468
4864

al «2
i««46
87814
a' 6A

c
i Vg

IQ «
5888

.s848i

3} "1 'I

'B61.1
raih

122138
I 2 : i» 4
I2131313
I sEI

I' 7 P J p

I "c'2»
I 481BLI

I 814'36
1 81;
I I8188

I I:.6.
I I ~i2Cv
II i 7h i

r

I I ' , '

. iC18
1'181

; i161

BI38
BAEi
EIC«8
R88

C881
i!1'II'I
E138
F88

BIBEI ILBTE 8«i~i~F.E
DEE iiE~! I ETEJL
8 I'I 11

286 I 8 8 41 11 ' I
=ii 2 !118 I I! I iE I
i' hc'

.„
'>8vl I 4111 'I

}824
I 'ci8
I ls6
I i92

2C«-I B

ii 'IL!I I
. I}88
;„i2118!
;> v88

"ci\ iu«
29CI1.1
2BI81l
'BL«13V

I 8811'I
}8881
I 8881
J B1111

s488
i818

;i6 81L1
i ivi+V

!L yvvl
'i.'811

2FBIL,I
2F88

I 8CIEi

I ICILI
l288
I a88!

IC8CI
l i !8!8
IE8i i
IFy!8

2C«8L'I
2 I811

21«ILI
2.'>88

246I8

I 4881
I. iBI61
I 6C«C«
I: 138!

ii'll I

+L«LI
• 7818

2L181A
'48111

.' 818181

.„
' »Eli.i

«111''!11
44813

I'I111!
i481131

SLlyly!11
.s Bl «1 11 I
' I 131'VLI
il 4L113

32818«BI
'4881

I 4liv'I11
} 44 i l 8
I iL 188

,48C«

t 88C«
64i«8
r 8618
i48CI

I 88CIC«
I 8«13C«
I }1'!118I
} }488 1

I .sEIL!I'I
I ' '411i'I

24888
2446113
2=!8li38
2 i4 ! Vi l

1 6 11 1 'll!
264811,1
" r Lvill'I

274 31i 1

I 68C«8
I 648181
I r Qlovj«
I r»1111

<EIEv861
:8!4138!
- }8138
2J 4AE!

'2'I"11'VCI
'a4 1 111

2.!i8181Cl
' 'i 4818l

I !8113C«

sw

«

E
F

,I

I :

l ld
IB

IB

2L!

2AI
.C'

I 81
I I
}2
I:.

l4
I =i

I C.
I L.i
.I. F
IF

',81

!8

HI=X

I I
IV ~V

t i I " . I . . i

V

Ir

h6

SLI
: I

64

IB
Jl
l2

l4
I =i

4A
«I

»4

4

I I

Ji
12
i.
}2

I I.
i l
l j
Jl

I 81
I Li
l8

I t" E

Table I. Decimal, hexadecimal and octal address equivalents.

1 E

«y»

I L .:.6.«
I 66«L<
I 6: ".-6

I 5;: 68
c j 6

I c'
JBI 28

I I '«
I e.,h'.:,;,
I B »144
I ':! .'131yi

.'CI4BLI
"'Li i ' : . 6
L l'" '-I, '

2J 24;=:

xy h- 'I.

: ",shBI8

26J I2

I

'«1 li
2« !1» 1„1

. ' ( n 4 ' -
1 .4

its! .I 6ii
sci4 I C

„;!1.14EV
'86

I «

i i « V

r

c'

r lc'l I iL L i l s I I l ! I ' I ' .1
i s".

. . . .
... i-:E;4 . CI,TE! i

I4 ' ' I .s6I'161 ' «ylEILI
' 3&ii I . !4«8181

I v'c «c ' Ii y !L I i i L.IIrl6!
I 5I El« ..'~BC«Ev

« I 1111.1
« I i ii i
» , , ' I i i I

« « j i i 1
6 111

iy . ii i

«,' I I EI

«6 , ii;I

'iL. Ely I
si ! 8!Ei

.>F8iv

«: vsci
4y i i ' I i " I

Bl ii I

i i' l i . l l l
~i I 818
, i 28IAV

I-,C18111
6J il8
6 .'I ll.i
6 ' Blv1

IC1111.1
i'-! llI I
' Bi ll I

=.B i313

I - «l l l : I
I;, ,i1!'VA
6 6 i i l i
I 71 Vk'I

Cii 1
. ij >LiII

,I ii.l
» 1 'I 'll, I
4FEli I
«F i I i i i

i.,;.=,',11L3
I- '!1111
I;I-IFli.l
«.BotI

6 I .1!61
I : I 'll i ' I
6FBli
6FEI11

oFBI I

i 4yli i
! I'll. I

'«6 118i
" i 'yisl

i.',i 111

Sc I l i ii I

' c 4 i ' i i ! I
„

' ; I . l i l i ; I

. F ' i i i i .

41 Ii. Ii I< 'I

I 1IEII I

« I «1l i I

« , ' l l l l l

4» ' l i ' l i I
« ', «1 Ii. I

4'li'll I
« i l i '

, i8«Eli.l
. i I yII;Vvi

i I »i i y i

. <yli t i i y i

"I 4I ii Iy'I
I«« i i i ' I

,i, il i i 1 11

1 s4816I

- t t « i i I
»r I :, i i i i i

Iyl

' ii I i I E I

, i6yl i i i I

61; ii ii Ii.l
t.—;LV41ii-i
F. I i.l8181
1'; ! 41 IA

c y l 6 l i ' I
I=.,-'4III8
I, «C18181
ts, 'i« i . l ' 1

E.«1. Ii IA
t «4 i l l . i
6 . i1!I.iil
I-,~i« 881

BL}8881
I", 6«I li 'I
Bi''l.i818
C 7488v

LV .'1 ti ii i

. 24C41

i.' 4yiI I

' lhvI
. « i I I I

— r
.:E

«I I
«J
« '.

I •

t .

«I

r!

i- I I
yB

61
Bii

6F

I«
i Iy i

6.1 I
11 J

tsi

ti F,Eisv
HEX... BL.T

, yl
::I

H I

I

!

i

I

1

I Cli;I
J ai I

I i i «

I !11
I.I I
I I2

I J»
I I';

r

J42
J 4:-.

I 2is

J, i8
I I

j , i 2

I VV
J4u
J46
}4 i:

I,' I«

I I «
I r
I. i6
i . !7

j . «
I '«B
I! ,6
I:,,

J48

I „ ' \ I

. I

I "4

I

I»

BEB
BI313«E
J«
I«

l6
I 13
J i>
j6

. I
2J
, I
.'I

I 'I

! i l

i.'I I
'81

i «41111



COMPUTER I N TERFACES

ppipE ~ & PERIPHERALS
SySTEI))IS ~

e PO5-100 NRZl TAPE DRIVE CONTRO'LLER/FORMATTER — Now your
micro can read and wrltc IBM/ANSI cornpatlblc NRZI format 9.track magnetic

tapes. Thc POS-100 consists of 5-100 bus card, 6' ribbon cable, tape drive controller
card, cable to Pertec-Standard NRZ1 Tapc drive, plus documentation and 2-80 or
8080 software (specifiy), Powcr is dcrivcd from tape drive and 5-100 bus. Shlp Wt.:
101bs. Suggested Retail Price . $995.00
• POS 103/202 "MIX or MATCH" MODEM — Uniquc POS control design permits

use in one housing of both Bell.comPatible 103 (0-300 baud) and 202 (0-1200
baud) modem modules originally made by VADIC Corp. for a telephone company
subsidiary. FEATURES: RS-232 scrial Interface, auto-answer, auto-dial, LED
display, telephonc line intcrface via acoustic coupler, manual DAA, or auto.answer
DAA (sold separatcly). FULLY ADIUSTED; no special tools required. 3,000 milc
rangc over standard dial-up telephone lincs, 5hip wt,i 15 lbs.

PRICE5,,... POS 103 Modem — $199.95; POS 202 Modcm — $299.95;
POS 202 Modcm w/Auto Answer — $349,95; POS 103/202 Modcm — $499.95;
FCC-Approved Auto-Answcr DAA — $125.00; Acoustic Couplcr — $29,95,
• POS DAISY.WHEEL PRINTER INTERFACE for TRS.80 — Will drive Diablo

HyType I, HyType II, and Qume Q and Sprint 3 printcrs. Includes 1K user-
availablc memory for custorn print routines (such as graphics, bidirectional print-
ing, ctcj Programmed to rcspond to print commands from BASIC ELECTRIC
PENCIL' , and SCRIPSIT™ softwarc. Draws its power (rorn printer. Ship wt.:
5 lbs. Price $250.00
Cables,each (Spccify HyTypc I,HyType II, orQume). . . . . . . . , . . $ 25.0 0
e POS ASCII INTERFACE for IBM I/O SELECTRIC — This Centronics.style

parallel printer intcrfacc wili drivc an IBM Model 731 or 735 I/O typcwritcr
(EBCDandCorrespondcnec codcs). No software necded. Featurcson.board EPROM
iihich holds up to 8 ASCII-to-IBM rode rablcs for differcnt type sphercs. Closed-
loop opcration runs at maximum printer spced; stops and starts on a singlc charactcr
without loss of data. Requires +12VDC and 5VDC power source. Ship wt.:
5 lbs. Price $249,95
Power Supply ('5VDC, +12VDC, +24VDC lor Solcnoids on Printer). . . , $ 4 9 .95
e CONVERT OFFICE SELECTRIC TO I/O TYPEWRITER — Kit includes

assembled solenoids, switches, wirc harness, magnet driver PCB plus instructions
for installation and mCPU intcrface. Price , . . . . . . . . . , . . . . . . $15 0 .00
e "FORMALINER" Variable \yidth Forrns Tractor for 15" Selectrics. .. $95.00
e GTE Model 560ASCII SELECTRICI/OTerminal - With RS-232Scriallnterface

and diyital cassette deck for use as mcmory typcwriter. Ship wt.: 100 lbs.
Price, tested and adiustcd $1,195.00
• POS ASCII IBM SELECTRIC PRINTER — 15" Selectric trom GTE terminal

rleaned and adjusted with POS Centronics style ASCII printer intcrfacc. UC/LC,
carbnn and fabric ribbons. Compatiblc with TRS-gll, Applc, SOL and othcr CPU
parallel printcrports, Ship wt.: 7 5 lbs. Price . . ' . . . . . . . . . . . . . . $89 5 .00

918 Industrial Avenue Palo Alto, CA 94303 (415) 493-7455

Centrcrnics 730
Epsort MX808
Cenrrcinics 737.
Ol<jdata Mjcroljne 83
Integral Dara 440G
hfEC 5510 w-tractor.
OI<)data Mjcrol)ne 80.
Diablo 630

40 Track 5'/a inchdrive . .
80 Tracl< 5'/4 .
4 Disk Drive Cable

Expansion int. TRS-80(Ok)...
N ovation Cat modem.. . . . . .

161< Memory l<it.
Leedex Monitor
Printer Cable for above.. .
ISO.2 lscilaror.. . .
AC LINE F ILTER. . .

v'239 (817) 491 7505

COMPUTERSAtar) 800 Wl61<
Level.ll 161< System..
Mcrdel.II 641< System.. . . . . . . . . . .

)6I< Modellll

P.O. Box 77, Charlesrown, MA 02129
DIVISION OF MARK GORDON ASSOCIATES, INC

MISC HARDWARE

DISK DRIVES

PRINTERS
599.00

... 499.00
.... 849.00

.. 1044.00
. 999.00
2679.00
599.00

.. 2495.00

314.00
.. 544.00

. 39.00

. 249.00
I 59.00
41.99
109.00

49.00
54.00
24.00

. 799.00
. 659.00

. 3499.00
859.00

PACIFIC OFFICE SYSTEMS ~163

STORAGE MEDIA
Verbatim box 10.5' a
Memorex box 10.5' a . .

Plastic Storage Box...

25.00
22.00

5.00
OPERATING SYSTEMSYou Learn How To:

IB Design and code microprocessor software
0 Use logic and Bit Manipulation Techniques
<3 Enter and execute programs on your own

computer
ia Understand Microprocessor Archilecture

and Support Chips
<9 Control Programmable Input/Output Ports
la lrnplement Real-Time Interrupt Handling

and Data Transfer
IB Design your own microcomputer
You Receive:
I B A tully tested and assembled 8085A P

Microcomputer with 1K RAM, 1K
EPROM and 1k PROM Memory.
Programmable I/O, Keyboard Unit, CPU
Card, Display and Operating System, 44 p
pin edge connector can be configured to
any bus structure, area on CPU Card for
Custom wire-wrap design or user
defined interlace circuitry, cornpletely
expandable

BI CompleteStep-by-Step InstruclionManual
Bi Cornplete User's Manual with programs

8085 MICROPROCESSOR
TRAINING UNIT $299.95

RATED BEST VALUE
BY INSTRUCTORS

352 page 808SA Cookbook takes you
from basio rmcroprocessor concepts to
actual design Of an 8085A
Microcomputer
344 page 8080/8085 Software Design
Book 1 with over 190 executable
program examples plus detailed
examination of all 244 Instruclions and
typical assembly language program for
the 8080/8085 Microprocessor.
Balhlactlon Guaranteed. If not
completely satisfied you may return the
product within 30 days for a full refund

NEWDOS by APPARAT INC. .

NEWDOS+ by APPARAT INC..
MMS FORTH DISi<ETTE-PRIIVIER.
NEWDOS 80.

Free enhancements and upgrades to registered owners for
the ccrsr crf media and mailing 30 day free telephone sup-
pcrrt. User reference crn request
Fully Interactive Accounting I 'ackage, General Ledger,

Accounts Payable. Accounts Receivable and Payroll
Report Generating
Complete Package (requjres 3 cir 4 drives)
IndividualModules(requires 2 <sr 3 drives)

InventoryII (requires 2 or 3 drives)
Mailing List Name L Address II

(requires 2 drives)
Intelligent Terminal System ST-80111:
The Electric Pencil from Michael Shrayer
File Management System:

DISKETTE TRS-80*

included

BGSlN ESS SOFTWA RE BY SBSG

49.00
99.00

. . 79.95
.. 149.00

5129.00
$150.00
5150.00
5 49.00

5475.00
5125.00
$99.00

FOR BANK CARD ORDERS:
CALL TOLL-FREE NUMBER:

Exr FINE PRINT14905NE40th.DePt.KB2 ~ tg I w593 428 6254 g2 ji v~ lREDMOND, WA 98052
YEB) I want to starl learning Microprocesgors. Please rush me:
p 8085AAT Mlcroprocegs<sr Training unlt 81 $299.95 plus $3.00 P & H
P 8085 Cookbook 21B97 $12.95 P 8080/8085 Software Book 21541 $9.80
NAME CARD NO.

EXP. DATE
D VISA O MASTERCARD

SIGNATURE

ADDRESS
CITY

STATE The Company cannot be liable Ior pictorial or typographical inaccuracius.

TRS 80 is a Tandy Corporation trademark Useol aboveoperatmg sys.
lems may require lhe use ol Radio Shack TRS DOS Radio Shack
equiprnent sublecl to the will and whim ol Radio Shack

we accepl visa and Maslercharge we will ship 0 0 0 cert ified check
or money ordeis only Massachusetts residents add 5 percent sales tax

To order call toll-free 14100.343.5206
For informalion call 617.491-7505

ORDERING INFORMATION

ZIP

v Reader Service — see page 194 /I//icrocomputing, February 7987



" register. This method has the ad-
vantage of subdividing each ]K of
ITIemory into four blocks. A 256-byte
g~oup corresponds to incrementing
the H register by one. Increment the
H register four tirnes, and you have
gone through 1K bytes (one pagej of
memory.

Using Table 1, with address equiv-
alents in decimal, hexadecimal and
octal, greatly facil itates determina-
tion of memory location in decimal,
hex, octal or decimal page, as well as
rnemory addresses as a function of H
register contents. Calculation o f
memory offsets, relative jump loca-
tions, amount of memory used by a
program and so on is now almost triv-
ial. When used in conjunction with
the memory address display, Table 1
tells you at a glance exactly where
you are in memory, whether you use
hex or octal in your programming.
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Conclusion
No longer do you need to put up

with the shortcomings of a computer
with a functionless front panel. By
using the control and display board
described here, on-the-spot debug-
ging will be a reality. The board will
give you the capabilities of stopping
the CPU, manually single-stepping
the CPU and observing address and
data in/data out bus contents. It also
includes a feature not o f fered on
other front panels: single-stepping
the CPU automatically at an opera-
tor-adjusted rate. While S-100 pin
numbers have been used in the cir-
cuit diagrams, this circuitry is adapt-
able to any other system. •
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AUTC3MATED
EHLIIPMENT

INCQRPORATED

WE'VE NIOVED t
Call Toll-Free for latest low prices!

1-800-854-7635 Outside CA
714-963-1414 Inside CA

1-800.854.7635 Outside Cont. USA
Prices change daily to meet competition.1B43I-I War d, Foun t a in V a l iey, I A 9 2 7 ' C)EI

TERMINALS
T ELEVIDEO 912B.... . . . . . . .
T ELEVIDEO912C... . . . . . . . .
T ELEVIDEO920C.... . . . . . . .
NEW TELEVIDEO 950.... . . .
S OROC IQ-120.... . . . . . . . . .
ZENITH Z.19
HAZELTINE 1500... . . . . . . . .

..$698
698
748

.. 1000

.. 695
735
850

NORTHSTAR PRINTERS
NEC 5510 ITRACT., RlB., THIM)... . . . $2570
NEC5520(TRACT., RIB., THIM)... . . . 2 900
NEC 5530(TRACT., RIB., THIM)... . . , 2 600
MALIBU 2295
TI.820 1640
ANACOM.. . . . . . . . . . . . . (SPECIAL) 990
EPSON MX80... . . . . . . . . . . . . . . . . . CALL
ANADEXDP-BOOO..... . . . . . . . . . . . . 795
A NAOEX DP-9500... . . . . . . . . . . . . . . 1 3 4 5
X YMEC.. . . , . . . . . . . . , . . . . . CALL

HRZ-1-32K-D. $1990
HRZ-2-32K-D. . . . . . . . . . . . . 2 295
HRZ-1-32K-Q. 2450
HRZ-2-32K-Q. 2690
ADDITIONAL 32K RAM............ 450
HARD DISC SYSTEM.... . . . . . . . . . . 3 935
8"DISC DRIVES FOR NORTHSTAR .. CALL
NORTHWORD 295

Tll ,ri Itl r/r

SOLID STATE

CB2 ZBO CPU..... . . . . . . . $200.. . . . $265
VB1C VIDEO... . . . . . . . . . 1 40 . . . . . 1 90
VB2 VIDEO.. . . . . . . . . . . 1 5 5 . . . . , 2 10
V B3 VIDEO.. . . . . . . . . . . 3 7 5 . . . . . 4 40
1 04 INTERFACE.. . . . . . 1 6 5 . . . . . 2 25
SB1 SYNTHESIZER... . . 1 95 . . . . . 2 70
MEASUREMENT SYSTEMS MEMORY
D M3200 32K 4MHZ.. . . . . . . . . , . . . . 4 8 0
D M6400 64K 4MHZ.. . . . . . . . . . . . . . 5 9 5
DMB3200 32K 4MHZ BANK SELECT. 630
DMB6400 64K 4MHZ BANKSELECT. 745

MUSIC KIT ASM DYNABYTE
DB 8/1 COMPUTER.. . . . . . .
DB 8/1 COMPUTER WITH

5" DRIVES... . . . . . .
. . . . . .

DB 8/4 DUALB" DRIVES... .
32M PHOENIX.. . . . . . . . . . . . .
96M PHOENIX.. . . . . . . . . . . . .

6 4K,ONE MB FLOPPY... . . . . .
64K, ONE MB FLOPPY,

EXPANOABLE... . . . . . . . . .
6 4K,14.5MG HARD DISK,.. . . .

$ 2395

3900
3030

11800
18000

3800

5100
8100

DISCUS 2D 1 DRIVE.. . . . . . . . . . . . 970
D ISCUS 2D 2 DRIVE.. . . . . . . . . . . . 1 6 35
D ISCUS 2+2 1 DRIVE.. . . . . . . . . . 12 6 5
O ISCUS2+2 2 DRIVE.. . . . . . . . . . 22 4 5
OISC JOCKEY 2D CONTROLLER.... 350
OISCUS M26 HARD DISC.......... 3990
ADDITIONAL HARD DISC.... . . . . . . 3 6 85
WE CAN CONFIGURE THE HARD DISC
AND FLOPPIES TO WORK WITH N.S. AND
OTHER S100 SYSTEMS. CALL FOR DE-
TAILS.

MORROW

ALTOS

SOFTWARE
WORDSTAR... . . . $350
MAILMERGE...... 100
D ATASTAR... . . . . 2 5 0
N.S. PASCAL..... . 160
MAGIC WAND..... 290
C BASIC... . . . . . . . 1 0 0
BOOKKEEPER... . 800

WITH SYSTEM PURCHASE
ADDITIONAL SOFTWARE DISCOUNTS

GRAHAM.DORIAN STRUCTURED SYS
JOB COSTING$700 ACCTS REC....$700
INVENTORY.. 475 ACCTS PAY.... 700
CASH REG... 475 GENLEDG... . . 700APARTMENT . 475 P AYROLL.. . . . 7 0 0
MEDICAL... . 700 INVENTORY... 425

MISC DISCS.BOX OF 10
VERBATUM594 1SIDE $27
VERBATUM Sua 2 SIDE 45
VERBATUM 8 1 S IDE 35
V ERBATUMB 2SI D E 55
OTHERS CALL
PLASTIC STORAGE BOXES3

NEC THIM BLES..... . $14
NEC RIBBONS.... . . . 6
RS 232 CABLE 5 '..... . 20
RS 232 CABLE10'.... . 2 5
LEDEX MONITOR..... 125
NOVATION CAT... . . . 165

TERMS: All prices listed are cash discounted and subject to
We will try to beat any advertised price.

change. COD's are 2% additional. Universities and
welI rated-firms Net-10.

Our Systems Work!
All systems normally tested and

configured in our repair facility before
delivery. Service contracts available.

Prompt repairs and warranties.
SHIPPING: ADDITIONAL IN ALL CASES,
TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND

TROUBLESHOOT — CALL 714-963-1414.
Open Mon.-Fri., 8:00 AM - 5:00 PM Dealer Inquiries Invited.

~ Reader Service — see page /94 Microcomputing, February 7981 123



Is this board better than less expensive 64-column boards?

S.D. Sales' 80-Column
V~ eoBoar

By Ernie G. Brooner

ou can always get an argument
about terminals vs rnapped mem-

ory video.
The terminal occupies no memory,

and the mapping technique permits,
even in its simplest form, more ac-
cess to character manipulation. Map-
ping is faster and more flexible, but it
occupies memory space. A 64-col-
umn board (the commonest kind) re-
quires dedication of 1K, and an 80-
column board requires 2K of mem-
ory space.

Some of the more sophisticated
models now try to combine the best
features of both systems — complete
software control of the screen and I/O
port addressing. The S.D. Sales 8024
is one such device. The secret is an
on-board Z-80 processor.

In theJanuary 1980 issue of Micro-
computing, I described the construc-
tion of a 64-column rnemory-mapped
board by I t haca Intersystems ("A
Video Board from I thaca Intersys-
tems," p. 50). I was satisfied in every
way, and in fact am still using it. But I
got carried away by the excitement of
the West Coast Computer Faire in
March 1980, and bought the S.D. kit
from one of the exhibitors. The going
price for this item is just over $300 in
kit form, and nearly $500 assembled
and tested, Boards of this price range
are intended for business use or the
very serious hobbyist.

r p cVS . ~ggYPI

The S. D Sales 8024.

Either a great deal, or very little, de-
pending on your point of view.

First, of course, it has 24 lines of 80
columns, or twice the display of the
64-column board. This is important
only if you are going to be using soft-
ware that requires a d i splay that
wide; if you w r i te your own s oft-
ware, you don't need it. And if you
use an 80-column printer, you will be
able to display the same lines on both
the terminal and printer.

How important is this feature? To
me, not very, My most stringent re-
quirement is the Word Star word pro-
cessor that I use in my writing chores.
Word Star formats the entire docu-
ment on the screen before printing.
But most documents are printed on
standard 8-1/2 inch paper, and the

What It Does
One is justified in asking what can

this item do that cannot be done by
the many available 64-column boards,
at one-third to one-half the pr ice.

124 A1icrocomputing, February 1981

Selectric I use as a printer is 10 pitch.
Allowing for normal margins, there-
fore, I print only 60 columns to each
line. The 64-column board accommo-
dates this nicely, and still has room
for the editing display at the end of
each 64-column line on the CRT.

What else will an 80-column board
do'P It allows 24 lines of display, and I
do miss that on my home system, but
I can live without it.

Novr to some particular advantages
of the board being discussed. The
most significant, from a design point
of view, is the on-board processor
and its associated software in ROM.
The software is quite extensive, run-

Ernie G. Brooner, Box 236, Laheside, MT 59922.



»ng to around 2K. This is much more
t"an you could conveniently dedicate
to an in-computer software driver for
a memory-mapped board. (Existing
operating systems usually leave any-
where from one-fourth to one K avail-
able for this purpose.) This software
in ROM recognizes a great many
rnore control characters than would
otherwise be possible, and can per-
form such activities as causing speci-
fied fields to blink, to reverse, to be
underlined or to do combinations of
these things. The cursor is also com-
pletely controlled by the calling pro-
gram at all times. The Z-80 processor,
and the ROM software, function only
during the CRT retrace tirne and do
not disturb the display in any way.

The displayable characters are
stored in another ROM, as they cus-
tomarily are in any video display de-
vice, mapped or otherwise. The spe-
cific advantage offered by this unit is
a provision for an additional com-
plete set o f a l t ernate characters,
which can be d esigned and p ro-
grammed into a ROM by the user, if
he has the capability for program-
ming ROMs.

The user manual explains how to
design the characters. Briefly, each
character is made up of a dot matrix
of eight bytes. With this feature, you
can conceivably have, for example,
both English and Hebrew alphabets
available, and switch from one to the
other at will by simply including the
appropriate control characters in the
information being sent to the screen.

Construction
This is not a difficult kit, although

the board is very densely populated.
The instructions r ightfully caution
that it is not for beginners. I would
add that it's not for advanced build-
ers, either, u n less they a l ready
understand how this kind of circuitry
works and have on hand the neces-
sary test equipment and access to
chips and other spare parts that this
kit uses. If you really need such a
board and can afford it, buy it assem-
bled.

Kits are becoming scarcer in this in-
dustry, and I suspect that this is at
least partly due to manufacturers not
wanting to fuss with builders' errors,

This ki t has fai r documentation
with one exception: those of us who
think like engineers and technicians
never quite t rust a schematic we
can't see well enough to read, and
this is a prime example. A complex
diagram has been reduced to fi t a

for the first time.

standard page and is useless.
To make a iong story shorter, my

ing and had to be sent to the S.D. fac-
tory for help. This was followed by
the usual hassle in trying to get it re-
paired and returned.

When the board was f inally re-
turned (in good working order, inci-
dentally), the explanation was that
the builder (me) had installed a cou-
ple of diodes backwards. I have se-
rious doubts about this. A trace had
been cut and a p reviously unused
section of a hex inverter had been in-
serted into the clock line to the char-
acter generator. Since my o r iginal
diagnosis had been that the charac-
ters were not b e ing c locked in to
memory, I wi l l a lways wonder just
who should have paid for the help I
needed. In reality, I did.

The previous paragraphs touch on
both documentation and manufac-
turer support, so these subjects will
not be elaborated. Briefly, my entire
experience with S.D. Sales has been
worse than with some others, better
than most, and somewhat less satis-
factory than I would wistfully hope
for.

Summary
Although the S.D. 8024 is described

as a video board, think of it as a ter-
minal and evaluate it in t hat way.
There is an on-board keyboard port,
and because of th is, the board re-
places all of a terminal, with the ex-
ception of the CRT monitor. As with
a terminal, i t is addressed by port
number and does not consume any of
the computer's memory. I t is hard-
wired to be port I for data and 0 for
status, so you might have to read-
dress some of your other peripherals.
The cost does seem a bit excessive,

but on the other hand it is compara-
ble in performance to a good termi-
nal. The on-board software permits
many more features than are found
in the average terminal. The hard-
ware quality is excellent, and the
most serious criticism I h ave con-
cerns the problem of getting it going

I am aware of o n l y on e o ther,
slightly more expensive, board in the
same category available to hobbyists.
If advertising can be trusted, it has an
integral graphics capability that this
board (and most boards) lack. If pay-
ing this amount again for a v i deo
board, I would be willing to go a bit
further for either more features or a
complete stand-alone terminal. E3

8024 board failed to work at first test-
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1

C(ÃPCHATEQV

Solve your disk problems, buy 100%
surface tested Dysan diskettes. Al l
orders shipped from stock, within 24
hours. Call toll FREE (800) 235-4137
for prices and information. Visa and
Naster Card accepted. All orders sent
postage paid.

14 Minules

The following ISASIC PROGIIAM, writlen on the TRS-80, was
compiled using MICROSOFT'S BASIC COMPILER and SIMLITEK'S
BASIC COMPILER. We feel the results speak for themselves!

18 ' SPEED TEST
SWTEK ZBASIC COIIPILER US. NICROSOFT CNPILER

15 CLSIPRINTltL"HIT A i{EY ljMEN READY '1D START TEST"
2I IQIM(EY4: IFIO="'THEN2IELSEFORZ=ITOII:
FORX=15%ITO161 POKEXs 191:PRINTPEEK(X) I:NEXTX
ZQ FORXAT0127:FORYflTO47:SET(X Y):NEXTY X
:FORXa127TOISTEP-}:FORY=47T{ISTEP-1:RESET(Xt Y)
:KEXTYr X: R)RXo1TOINS:608{I1{MIIINEXTXs I
46 CLS:PRINT"FINISMED HITM PROGSN TEST'I:STOP
1IN RETUI

SASIC PIIOGRAN SIZKt 329 SYTES
PIIOGIIAM RUNt 22 Mlnutes, 37 Seconds

Compilers:

Compiled Size:
Compile Time:
Prograrn Run:
System Req:
Price:

ZBASIC is an "Interactive Compiler". This means it is residenl white
you write your basic programs. You may cornpile your program and
fun it or save it, without destroying your resident basic program! In
fact. jumping back and forth between your compiled program and
your basic program is one of it's best featuresi

Simutek's compiler allows saving your "compiled" programs to tape
or disk. Programs may then be loaded by use of the systern
command for tape. or as a /CMD fite from DOS. This makes it
extremely hard for people to "pirate" your programs.

Best of all, Simutek does nol charge royalties on programs you sell
that are compiled with ZBASIC! (Microsoft charges 10% or $200 a
year! j

Why Use a complicaled "Assembler" lo wite machine fanguage
programs when you can wnle fhem in ZBASICp

Microsoft Simutek

10057 Bytes

17 Min. 04 Sec
48K 1 Disk

$195.00
16K LV II or 32-48K Disk

Tape $99.00. Disk $129.00

1228 Bytes
0.75 Seconds
I Min. 46 Sec.
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v cooL avr verv

ae ae ae

• • •

x

PACIFIC
EXCHANGES
100 Foothill Blvd.
San Luis Obispo. CA
93401. (In Cal, call
!L805j 543-1037 )

'y QO

r es

vs is

sr 274

m

F OR N EX T STEP IF THEN ELSE PEEK ON GOT O
Some of the basic commands supported by ZSASICt

SET BE SET POI N T CHRS RAN DOM BN D i I POKE ON G Q SUB
DATA READ R ESTOBE EN D G O TO G O SUB C LS
INPUT INKEYS LET STOP OUT I NP BETUR N
PRINT LPRINT P RINTim USR SGN INT ABS
SQB L L N ASC VAL
INT MATH + —.'. i. AND, OR SOR

Model I VIIS-80 {or PMC-80) Only
Z IIASIC gape Verston: 18K Level III YIIS-80 899.00
ZISASIC Qisk Version: 32 or 48K 1 Oisk Sys. S 1 2 $ . 00
ZSASIC Manual Only: S28.00

Credit Card or COD. Call T oll Free: (800) 828 - 1 1 4 $
or send check or money order to

changes each day wilh dual set back tealure.

for both time and temperature.
Fsatuies cantlnuous LCD readwut of time, temperature, day
of week...7 day clock. „exclusive sliding levercontrols.

. ."Day Skipper' switches. .. camplete instructions.

Commodore Thermostat — pays for itself
ln fuel savings ln a year or less!

$129.96 includes shipping
marketed by

caoling system — in minutes — using only a screwdnver.
EaSy tO inata l l . . . In yaur present 2r.volt heatingi

Eaay tO prOgram.. . Ioi up lo 4lemperature

EaSy tO OPerate . .. with exclusive sude conlrols

Oet lt todoy... start eevlng tomorrosv

ISSOIIII
CCSSI),mc.

IIIMRK
IIlIIMPII'B NIIICII"

PO Sox 1555 South Send IN 46624
Order and Information Line

P.O. 8ox 13687 Tucson, AZ 85732 1602) 886-5880
(CO.O Available $3.00 Exrraf
TRS-80 is a TM of Radio Shack, a Tandy Corp 219-277-8844
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TELEvioEO TVI-812C SOROC TI-810
lll1IIII'llI ' li t i < IQ-12011W'ii ' i ' i

List $995
SPECIAL

, '.r D 4729
T(-810 w/full ASCII (Lower case), vertical

forms control, and compressed print . $1895
Tl-745 Complete printing terminal
with acoustic coupler, List $1695.... $1399

IQ-140 List $1495
SPECIAL 81149

HAZELTINE PAPER TIGER ®
Upper and lower case, 15 baud rates: 75 to
19,000 baud, dual intensity, 24 x 80 character
display, 12 x 10 resolution. Numeric pad. Pro-
grammable reverslble video, auxiliary port,
self-test mode, protect mode, block mode,
tabbing, addressable cursor. Microprocessor
controlled, programmable underline, line and
character insert/delete. "C" version features
typewriter-style keyboard. List $950

920C (with 11 function keys, 6 edit keys and
2 transmission mode keys, List $1030

1500

ONLY
$879

T '

OUR PRICE: CALL

CALL
Irsteatec

1410 w/numeric keypad, List $900. .. . . . $749
1420 w/lower case and numeric pad. ... . 849
1 510, List $1395 . . . . .

, . 1089
1 520, List $1650 . . .

. . , .. 1389
Software compatible with a Soroc IQ-120,
Hazeltine 1$$, ADM-3A or DEC VT-52. Fea-
tures block mode transmission and printer port;
12" anti-glare screen; '18-key numeric keypad;
full cursor control. List $895

EMUKATOR

OUR PRICE $749

mEC SPINWRITER™

IDS-440 Paper Tiger, List $995. $695
w/graphics option, incl. buffer. $1194, . $789
TRS-BO cable

. . . . . . . . . . . . 45
NEW IDS PAPERTIGER 460List $1295 . St 149
NEW IDS PAPERTIGER 46DG List $1394 $1199

QUALITY PRINTING AT MATRIX
SPEED — LOGIC SEEKING
PROPORTIONAL SPACING

w/auto text justification

NEW IDS 460

lljjjI(j~ W
jjjIII

RNRDEX
QP9500/Qi($95OI PRIN7%IRISTerminal/Keyboard as well as

RO Printer Only models available,

CIENVRONICS

12" display, 24 x 80 forrnat, 18-key numeric
keypad, 128 upper/lower case ASCII charac-
ters. Reverse video, blinking, complete cursor
addressing and control. Special user-defined
control function keys, protected and unpro-
tected fields. Line insert/delete and character
insert/delete editing, eleven special line draw-
ing symbols.

NEW INTEIITjjHE IIII
L ist sees ONLY 3 7 49

PRINTERS
NEW 730, parallel, friction, tractor. .. $649
NEW737parallel friction tractor . $829

CALL FOR PRICES! DP-9500. I ist $1650
DP-9501, List $1650

OKIDATA
Microline 80 ONLY 8849
Serial interface.

. . . . . . . . . . . . , $ 89

779-2 w/tractor (same as TRS-BO Line COMPR INT 912 w/parallel interf. $559
Printer II, List $1350. . . . . . . . . . . . . . . . 912 w/serial interface, List $699. .. . . . . $589702120cps, bi-direct., tractor, VFU. ... IVIICROTEK, List 8750. .. . . . . 8875

704 RS232serial version of 703, $2350 .. PRICES ANADEX 80-Col. Dot Matrix. ... . $849
Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers
subject to withdrawal without notice. WRITE FOR FREE CATALOG.

Tractor Feed Option

.. $1399
.. $1399

$99

703185cps, bi-direct., tractor, VFU. ... LOtAf

Ill4 I CIPO 8 I ' IIC. ~
ovro«oo Nv tazoa (315) 422-44$7 Tvox7~o-oe-oooi ~ORJ1618 James Street,



6800 users can now hop onto the CBBS lines.

Turn Your Smart Computer
Into a Dumb Terminal

By Marc I. Leavey, M.D.

NO
INP

CLEAR STOR

PROMPT
8
INITIALIEE

MEMOR
FULL

P

KYSD
IN
P

FLAG
?

MODEM
IN
P

STORE
IN
MEMORY

T he Computer Bulletin Board Sys-
tem (CBBS) is an actively growing

part of microcomputerdom. All you
need is a terminal and a modem, to be
in touch with systems all over the
world via the telephone line.

However, this setup has several
major problerns. First, you have no
facilities to save material accessed on
the system. Second, individuals with-
out terminals (such as the GMXBUG-

SOI»
SOS
SET
FLAG

CMP
WITH
SOT

JI6P DOS
$DO

YES PROHPT CLEAR
MEMORY FULL STORE

FLAG

VDM system I recently upgraded to)
are out in the cold. Finally, all of that
computer power i s s i t t ing idly by
while you are on line.

This set of programs will overcome
these problems. I t a l lows a 6800-
based computer, with a GMXBUG-
3 .0 monitor and G I MIX V DM , t o
simulate a full- or half-duplex termi-
nal for connection to a modem, Inter-
nal commands let you store incoming
data in memory and view i t on the
screen. A new DOS command, writ-
ten for SSB DOS68,51C, lets you save
the textual material directly to disk
for later use. Alternatively, nondisk
users can use a s imple outputting
routine to save the region to tape.
Thus, received data can be examined
with the editor, or programs in BA-
SIC can be used directly.

I developed a second version of the
terminal routine for users of non-
VDM systems. M on i tors such as
SWTBUG or S M A RTBUG, w h ich
support te rminals t h r ough A C IA
ports, may use this version. The func-
tion is identical to the GMXBUG ver-
sion, although it is a few bytes longer
due to the inclusion of routines not
needed with the v ideo-based moni-
tor.

The flowchart in F ig. 1 describes
both versions of the terminal pro-
gram, A loop continually scans for in-
put from either the keyboard or mo-
dem. Keyboard input, when present,
is first checked for control characters
$01 (control-A) through $06 (control-
F), which are used as internal termi-
nal commands to set or clear flags.

SEND
CHARACTER
TO
SCREEN

O FF CHEC K
ECHO

SEND CHAR.
TKRU MODEM

In the absence of a control charac-
ter, the byte is passed to the modem
output, and the input loop is reen-
tered. The character may or may not
be echoed to the terminal, depending
on the setting of one of those flags.
This allows either full-duplex (no in-
ternal echo) or half-duplex (echo en-
abled) operation.

When the loop detects modem in-
put, the character may first be stored
in memory, depending on another
flag, If the character is stored, a check
sees if the storage memory is full. If
so, the program issues a STORAGE
MEMORY FULL prompt and aborts
further attempts at storage. Regard-
less, the terminal displays the charac-
ter, and the input loop is again reen-
tered.

For the GMXBUG-based system,
the keyboard is on the standard PIA
on port 4, and the modem is connect-
ed to an ACIA on port 0. This lets you
use the TAPOUT and TAPEIN rou-
tines in the monitor to conveniently
provide input and output.

A modified version for SMART-
BUG supports the standard ACIA for
the terminal on port 2. The modem
ACIA is connected to port 3. Simply
changing the terminal ACIA to port 1
($8004) would make this program
SWTBUG-compatible, since no rou-
t ines unique t o S M A RTBUG a r e
used. Because an ACIA is assumed,
h owever, MIKBUG w o uld no t b e

Marc 1. Leavey, M.D., 4006 Winlee Road, Ran-
dallstown, MD 21133.

Fig. 1. Flowchart of TERM.$.
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are:

tines.

able to run this program without re-
writing the input and output rou-

To use this program, run i t f rom
disk. I save it as a transient (TERM.$),
so that merely typing TERM while in
DOS executes the program. Nondisk
users may, of course, load the pro-
gram from tape and jump to the start-
ing address.

After the opening banner is dis-
played, the terminal is configured
and running in full-duplex, storage-
mode-off operation. Typing any con-
trol character command, even while
receiving, will alter the appropriate
fiag and action.

The Commands
A rundown of the var ious com-

mands may be helpful. Briefly, they

Control-A. In i t iates storage of in-
coming data. Any data coming in
over the modem port is stored se-
quentially in RAM. The parity bit is
masked. Data typed on the keyboard
is not stored, unless echoed by the re-
mote computer or modem.

Control-B. Stops storage. Pointers
remain where they are, and when
and if storage is resumed, data will be
placed immediately following what-
ever is already there.

Control-C. Clears the pointer to the
end of data. This has the effect of
wiping out all stored data, although it
is really still there if it has not been
overwritten. Clearing the pointer re-
sets storage whether or not the stor-
age mode is on. I t w i l l even reset
w hile receiving, bu t w h o k n o w s
where you will be then!

Control-D. Dumps the contents of
storage memory to the screen,

Control-E. Enables internal echo.
Note that although what you type is
on the screen, it still is not stored in
memory. It has to be coming into the
modem port to do that.

Control-F, En ab les f u l l - dup lex
mode. This way, what you type does
not mess up what you receive. The
system you are talking to must tell
you what you say, This is the way
many CBBS systems like it.

BrealI. Null, or break, is $00. It exe-
cutes a jump to $D283, which is the
warm start address of Smoke Signal
DOS. If you want to go somewhere
else, like to the monitor C$EOE3), just
change the jump address.

The Dump Command
Here is some more on the dump

command. After typing a control-D,

COOA
E07E
0283
EOCB
SooS
Sooc
E1D1

Aloo
Aloo CE A1DD
A103 BD E07E
A106 F6 8008
A109 54
A1CA 25 33
Aloc F6 SODC
A10F 54
Allo 24 F4
A112 86 SOOD
A115 84 7F
A117 7D A1DC
AllA 27 17
A11C FE A1CA
A11F A7 00
A121 08
A122 FF AlCA
A125 BC A1DS
A128 26 09
A12A CE A347
A12D BD E07E
A130 7F A1DC
A133 F6 8008
A136 57
A137 57
A138 24 F9
A13A 87 8009
A13D 20 C7
A13F 86 8009
A142 84 7F
A144 81 07
A146 2F 18
A148 F6 SOOC
A148 57
a14c 57
A14D 24 F9
A14F 87 BOOD
A152 7D A1CB
A155 27 OA
A157 F6 8008
A15A 57
A158 57
A15C 24 F9
A15E 87 Boo9
A161 20 A3
a163 81 01
A165 27 17
A167 81 02
A169 27 18
A168 Sl 03
A16D 27 19
A16F 81 04
A171 27 1D
A173 81 05
A175 27 4A
A177 81 06
A179 27 48
A178 7E D283
A17E 8'l A1DC
A181 20 83
a183 7F Aloc
A186 20 F9
A188 FE tuD6
A188 FF A1DA
A18E 20 Fl
A190 FE A1D6
A193 BC A1DA
A196 27 08

5: ".

1: NAM SMARTBUG
2: " PROGRAM TO CONVERT
3: " INTO A TERMINAL THA

" MEMDRY FOR lATER

6: " VER 2.0 — 10 I%Y 80
7:"
8: " MARC I. LEAVEYr M.D.
9:"

10: OPT NOG
11: OPT NOS
12: "
13: cRLF EQU SODOA
14: PSTRNG EQU SE07E
15: zI<ARMS EQU $0283
16: oUT4Hs EQU SEOc8
17' PORT2 EQU SSOOB
18: PORT3 EQU $800C
19: OUTEE EQU SE1D1
20: "
21: ORG SA100
22: STORTM LDX ¹PROMPT
23: JSR PSTR6
24: TERM LDA 8 PORT2
25: LSR 8
26: Bcs SMKHR
27: RCVCHR LDA 8 PORT3
28: LSR 8
29: BCC TERM
30: LDA A PORT3+1
31: AND A ¹$7F
32. TsT STRFLG
33: BEQ NDSAYE
34: LDX ATADDR
35: STA A o,x
36: INX
37: STX ATADDR
38: CPX TOADDR
39: BNE NDSAYE
4o: LDX ¹F ULPMT
41.. JSR PSTRNG
42: CLR STRFLG
43: NDSAYE LDA 8 PDRT2
44: ASR 8
45: ASR 8
46: Bcc NosavE
4'l: STA A PORT2+1
48: BRA TERM
49: SNDcKR LcA A PDRT2+1
50: al'ID A ¹$7F
51: CMP A ¹$7
52: BLE COMAIID
53: N3DLUP LDA 8 PORT3
54: ASR 8
55: ASR 8
56: BCC MODLUP
57: STA A PDRT3+1
58; TST ECHOFG
59: BEQ SNDxIT
60: EC"ILUP LDA 8 PORT2
61: ASR 8
62: ASR 8
63: BCC ECHLUP
64: STA A PORT2+1
65: SNDxIT BRA TERM
66: ccMAND cKP A ¹$01
67: BEQ START
68: CMP A ¹$2
69: BEQ STOP
70: CMP A ¹$3
71: BEQ CLEAR
72: CMP a ¹$4
73: BEQ DUMP
74: CMP a ¹$5
75: BEQ ECHOON
76: CMP a ¹$6
77: BEQ ECHOOF
78: ExIT J M P Z I taRMs
79: START sTA A STRFLG
80: ISLAND BRA TERM
81: STDP cLR sTRFLG
82: BRA IsLgem
83: cLEAR LDx FMADDR
8 I: STx ATADDR
85: BRA Is laND
86: IxNP LDx F MADDR
87: DMPLUP CPX ATADDR
88: BEQ DUhDMP

SMARTBUG storage terminal program.

TERMINAL PORT
MODEM PORT

STORAGE TERMINAL PROGRAM
SMARTBI6-6800 SYSTEM
T STORES INPUT INTO
SAVE TO DISK

More
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Listing continued
A198 A6 00 89:
A19A BD E1D1 90:
A19D 08 91:
A19E 20 F3 92:
A1AO CE A365 93: DUle
AIA3 BD E07E 94:
AIA6 CE A1D6 95:
A1A9 BD EOCS 96:
AIAC BD Alcc 97:
AIAF CE A379 98:
A182'BD E07E 99:
A185 CE A10A 100:
A188 BD EOCS 101:
A188 BD A1CC 102:
A1BE 7E A106 103:
A1C1 87 A1CB 104:
A 1C4 20 BB 105 :
A1C6 7F A1CB 106:
A 1C9 20 86 10 7 :
A1CB 00 108:
A1CC CE A103 109:
A1CF BD E07E 110:
A1D2 39 111 :
A 1D3 OD OA 1 1 2 :
A1D5 04 113 :
A lo6 oo oo U. 4 :
A 108 5F FF 115 :
A1DA 00 00 116 :
A1DC 00 117:
A 1DD OD OA 11 8 :
A1DF 53 119:
A 1FF OD OA 1 2 0 :
A201 20 121:
A 21C OD OA 1 2 2 :
A 21E OD OA 1 2 3 :
A220 43 124:
A229 OD OA 1 2 5 :
A228 43 126:
A254 OD OA 127 :
A256 43 128:
A 27E OD OA 1 2 9 :
A280 43 130:
A 2A2 OD OA 1 3 1 :
A2A4 43 132:
A 2CA (0 OA 133 :
A2CC 43 134:
A 2FA OD OA 1 3 5 :
A2FC 43 136 :
A 328 OD OA 1 3 7 :
A32D 43 138 :
A344 OD OA 139:
A346 O4 140:
A347 OD OA 1 41 : FU
A349 3E 142:
A362 OD OA 1 4 3 :
A364 o4 144:
A365 53 145:
A378 o4 146:
A379 53 147'.
A38c o4 148:

149:
Aloo 150:

ECHOON

ECHIF

ECHOFG
PCRLF

CRLFST

FMADDR
TOADDR
ATADDR
STRFLG
PROHPT

FMPHPT

TOPHPT

LDA A
JSR
INX
BRA
LDX
JSR
LDX
JSR
JSR
LDX
JSR
LDX
JSR
JSR
JMP
STA A
BRA
CLR
BRA
FCB
LDX
JSR
RTS
FDB
FCB
FDB
FDB
FDB
FCB
FDB
Fcc
FDB
FCC
FDB
FDB
Fcc
FDB
Fcc
FDB
FCC
FDB
Fcc
FDB
FCC
FDB
Fcc
FDB
Fcc
FDR
FCC
FDB
FCB
FDB
FCC
FDB
FCB
FCC
FCB
Fcc
FCB

END STORIM

CRLF

CRLF

CRLF

CRLF

CRLF

O,X
OUTEE

DHPLUP
RFMPHPT
PSTRNG
RFMADDR
OUT4MS
PCRLF
RTOPHPT
PSTRNG
RATADDR
OUT4MS
PCRLF
TERH
ECHOFG
ISIAhn
ECHOFG
ISLAND
0
RCRLFST
PSTRNG

CRLF
4
$0000
S5FFF
$0000
$00
CRLF
/SMARTBUG - 6800 TERMINAL PROGRAM/

/ BY: MARC I. LEAVEYF M.D./

/CONTROL-A = START STORAGE OF REMOTE INPUT/

CRLF

CRLF
CRLF
/COHHAhSS: /
CRLF

CRLF
/CONTROL-8 = STOP STORAGE OF REMOTE INPUT/

/CONTROL-C = CLEAR STORAGE POINTERS/

/CONTROL-D -"DUHP STORED DATA TO SCREEN/

/CONTROL-E = ENABLE TERMINAL ECMO (HALF DUPLEX)/

/CONTROL-F = DISABLE TERMINAL Echo (FULL DUPLEX)/

/CONTROL-G = EXIT To DOS/
CRLF

CRLF
/» STORAGE HEHORY FULL «/
CRLF
4
/STORAGE STARTS AT $/
4
/STORAGE EhDS AT $/

START AOORESSENO SOORESS
FILE SPEC

GET

OPENFILE
FOR
WRI T E

SVTEXT,1:CBBS.TXT,0,17B2

P

GET
GYTE

ERROR YES

CBBS and stored data in RAM, you
now want to save what you've stored
to disk. "Simple," I hear you say,
"I'll just type SAVE, give it a name
and use the dump boundaries as my
starting and ending addresses."

Just one problem, bunky. The save
command saves binary files, not text,
If you try to save text, you will end up
with all kinds of addressing informa-
tion inserted indiscriminately there-
in. It takes hours to clean up, and you
still will miss one or two. So the solu-
tion is the SVTEXT command, shown
here.

The syntax of t h i s command is
identical to the save command, ex-
cept, of course, for the absence of a
transfer address, which is not execut-
able, since the data being saved is
text. So, if the dump delimiters are,
for example, $0000 and $17B2, and
the file to be created on disk drive 1 is
CBBS.TXT, you would enter DOS by
typing BREAK, and then typing:

After creation, the file may be exam-
ined with th e v iew command, or

WRITE
TO
FILE

long dump, especially at 300 baud or
less, type an escape character ($1B) to
terminate the dump in progress and
jump directly to the display of bound-

The TERM.$ program is shown as-
sembled at $A100, below my DOS, in
a convenient location of vacant mem-
ory. If this is not practical for you,
you can place it within the first 32K
block of memory, preferably on the
high side of whatever memory you
have. Change the high limit of stor-
age, TOADDR, to protect the new lo-

ERROR

the contents of storage memory, be-
ginning at $0000, are output in ASCII
to the terminal. Nothing is sent or re-
ceived via the modem dur ing th is
output, and you should think of the
terminal as being off-line. Keyboard
input, with the exception of one char-
acter, is also ignored.

At the conclusion of the dump, the
starting and ending address of data in
storage is displayed. These limits are
useful if the data is to be saved to disk
or tape. The SVTEXT command
saves the text as a disk file. You may
use conventional Kansas City Stan-
dard or other tape techniques, just as
with any other program or data. Be-
cause you might not want to view a

aries.

cation.

The SVTEXT Command
After you've gone on line with a

RLL
OONE

7

CLOSE
FILE

EXITTO
DOS

PRONPT
'ALL

DONE!

ERROR YES

PUT OUT
ERROR

MESSAGE

CLOSE
FILE

Fig. 2. Flowchart of SVTEXT.S.
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($10 "PRODUCTS FOR YOUR COMPUTER OR BUSINESS"I . • I
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ASwlngline Bursters & Decollators A Word Processing Forms
A Custom & Stock Continuous Forms Cr Roll papers/Thermal Papers
6 Continuous Mailers 6 Continuous Labels
O' Floppy Diskettes, Ribbons AStock Continuous Checks,
6 Snap-Apart Forms Invoices Statements
4 Register Forms AEnvelopes, Letterhead, &
t-"1 Pegboard Systems Business Cards

THOLISANDS OF DIFFERENT ITEMS — ASK US
I I I I • I I ' I I ' • I : I I ' I

I ' t t t t
P ROD U C T

e

I ' t • t • I

t ' t ' t t

I ' • t

t t ' t

t ' t • • t t

I I I

I

t • I I

• I

t
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r ) t t r r t ' • I

9511-1 5-1m
9511-20-1 m
9511-cc-2m
9511-cc-3m
1411-15-1m
1411-cc-2m
1411-cc-3m
1411-cc-4m
1411-20-1
1285.18-1

O E S C R t PT t O N

9(/ex11" 1 part — 15¹ Stock Tab
9(/rx11" 1 part — 20¹ Stock Tab
9(/rx11" 2 part-Carbonless
9(/rx11" 3 part — Carbonless
141/,x11" 1 part — 15¹ Stock
141/Ix11" 2 part — Carbonless
141/,x11" 3 part-Carbonless
141/,x11" 4 part-Carbonless
141/,x11" 1 part — 20¹ Stock
12x8(/1" 1 part — 18¹ Stock
(Form is 11"x8(/I" — Tom Apart)

+ COST1 C ARTON

21.38
20.81
30.70
31.91
29.50
42.55
45.40
46.32
56.75
48.28

33-1L '7)ex3'/1" 1.up Stock Labels 5 000 20.0 0
33-2L tr/„x3(/I" 2-up Stack Labels 1 0000 35.0 0
33.3L tg„x3(/e" 3-up Stock Labels 1 5000 48.0 0
UOS.2L' * tyex4" 2-uP Stock Label 5 000 37.5 0

1500
1250
750
500

1500
750
500
375

27GO
2900

O TT . P E R
C A R T O N

• •

• • P I • I ( "SPECIALCARRIER9'/" 9"CC I f d I t ' t )
master charge

I II I IP I E I ISPPS cJRO • •
63.1TC
63.2TC

Cont. White 3x5 cards 1-wide
Cont. White 3x5 cards 2-wide

4 000 40.0 0
8 000 76.0 0

• • • •

a •
•

• • ' •
' '

• • • • 0 rr a •

M(o)djel lEP-2A-79
IEPRORI Pr(a)grammer

- - ~o(a'e,EG+tso > PET
APPLE
AIl(M(S

T OTA LoP~IAP'

NAME

jj ' k, ADDRESS

CITY STATE ZIP)

avaw
OHIO
ECIEHTIPIC

PH I .

' HEATH H4
awrp

You can charge your orders to your VISA or Master Charge

1~ Personal Check. (On personai
checks — goods shipped after
check clears.) Cl

Money Order, Certified Check, or

Sof((vare available for F-S, 6800, 8085, 8080, Z-SO, 6502, 1802,
kasa .

2650. 6809 based systems.
EPROM type is selected by a personality module which pluqs into
the front of the programmer. Power requirements are 115 VAC
50/60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for
connectinq to microcomputer. Requires 1'h I/O ports. Priced at
$169.00 uiith one set of software. (Additional software on disk and
cassette for various systems.) Personality modules are shown below.

' Account No.

Expiration Date

Signed

Issuing Bank No.

• •

Part No, Pro grams Price
PM(1 TMS 2 7 (N .S(7()()
PM 1 27()r(, 27O8 17 ()1)
PM2 2732 .(3 ()I)
PM.3 TMS 2 7 16 17 l)l)
P M4 TMS 2 5 32 la l)l)
PM.5 TMS 2 5 16, 2716, 2758 , (7 ()()
PM.8 MCM6 8769 35 (lu

Olp)(ttmsm Ttgchrstslrsgy, Inc.

• •

• • I

NATIONAL MAIL ORDER DEPT. JMS

Veradale (Spokane), WA 99037 ~127

PHONE FOR TECHNICAL ASSISTANCE & CUSTOM PRICE QUOTFS.

lm (509) 9224428 • 8 am - 5 pm (PST) • Mon. - Fri.
'Price Breaks on Larger Quantities

E. 15205 14th

hlue Wood 127. Earlylvllle, Vlrglnlst 2&36 ~»
• ' •

• • • 4 (r 1 I • •

Phone (804) 973-5482 a ' I 0

P needer Service — see page 194 Microcomputing, February 1987 131



worked upon with the editor, If the
format is proper, it could even serve
as a BASIC data file or a BASIC pro-
gram.

T he SVTEXT p r o gram i s d ia -
grammed in Fig. Z. If you've never
written a disk command you might
find it frightening, buf. reading from
or writing to a disk f i le is no more
complicated than addressing an I/O
device. What rnakes if. so simple is
the disk file management (DFM) rou-
tine in the DOS. After obtaining the
unit number, file name and delimit-
ers, the DFM allows one byte, placed
in the A accumulator, to be written to
the disk by calling the DFM as a sub-
routine. This is analogous to output-
ting fhe character through OUTEEE.
Thus, the file created will be an exact
image of what is in memory.Q

We've elhe
RHRQMQK,llA people
Qoitll ve heeA
llookllnitII Fov...
Add the CP/M" disk operating
system to your Zenith/Heath '89
Ali-in-One Computer. Easily in-
stalled hardware and sof tware
proven by reliable service for more
than a year. Supports 8 - inch,
double-sided 5-inch, and hard disk
drives.

001IB
0DOA
3FII
3F12
3F13
3F14
3F16
3F26
o283
Eoc8

Aloo
Aloo CE A184
A103 3F 14
A105 3F 26
Aloj 26 27
A109 F6 8000
Aloc 54
AIOD 24 F6
A10F 3F 12

Alll 7D A183
A114 27 16
A116 FE AIBI
AI19 A7 00
AIIB 08
AIIC FF A181
AIIF BC AIAF
A122 26 08
A124 CE A30D
A127 3F 14
A129 7F A183
A12C 3F 11
A12E 20 D5
A130 81 06
A132 2F 08
A134 3F 13
A136 7D AlAC
A139 27 02
A138 3F 11
Al3D 20 C6
Al3F 81 01
A141 27 17
A143 81 o2
A145 27 18
A147 81 03
A149 27 19
A148 81 04
A14D 27 ID
A14F 81 05

A151 27 4F
A153 81 06
A155 27 50
A157 7E D283
A15A 87 A183
A150 20 A6
A15F 7F A183
A162 20 Al
A164 FE AlAD
A167 FF A181
A16A 20 99
A16C FE AIAD
A16F BC A181
A172 27 OF
A174 A6 00
A176 3F 11
A178 3F 26
Al7A 27 04
A17C 81 18
A17E 27 03
A18o o8
A181 20 EC
A183 3F 16
A185 CE A328
A188 3F 14
A18A CE AlAD

Same as 330D

Auto-Dial/Auto Answer S399
Connect your TRS-BO, Apple, or any other
computer to the phone llnes.
o 0 300 Baud-Bell 103/113 compatible
o Serial.RS232
o Half/Full Duplex
o 1 year warranty
FCC Certilied
Direct connection to
phone lines via RJ11C
standard extenslon
phone Jack
USR-33OA Modem S339
but Manual-Orlginate/Auto-Answer.
Radio Shack Model II Users-

We have software to connect you directly
to the phone lines.

cp/M* is aregisrereo rraoeoierk of Oigaaf Research. Ihc
(206) 285-7266

2812 THORNOYKE AVE. WEST
SEATTLE. WASHINGTON 98199

Ml CRDSYSTEMS
M/-"I GNQLIAIK

0 0

BEO
Oi1P A
BEO
JMP
STA A
BRA
CLR
BRA
LDX
STX
BRA
LDX
CPX
BEQ
IDA A
FDB
FDB
BEQ
CMP A
BEQ
INX
BRA
FDB
LDX
FDR
LDX

TST
BEQ
LDX
STA A
INX
STX
CPX
BNE
LOX
FDR
CLR
FDB
BRA
Ofp A
BLE
FDB
TST
BErl
FDB
BRA
CMP A
BEO
CHP A
BEQ
CMP A
BEQ
Cttp A
BEO
CMP A

ECHOrt/
¹S6
ECHOFP
Z! /ARMS
STRFLG
TER'1
STRFLG
TERM
FMADDR
ATAOOR
TER¹1
FM/IDDR
ATADDR
Dt/NDMP
O,X
OUTClfR
INKEY
NOINTP
¹ESC
DUI'fDMP

DMPLUP
PCRLF
¹FMPMPT
PSTRI'ri
¹F/1ADDR

STRFL('
NOSAVE
ATADDR
J,X

ATADOR
TOADDR
NOSAVE
¹FULP'1T
PSTR/4.
STRFL
OUTCHR
TiERM
¹$6
COMANO
TAPOUT
ECHOFG
Sr/DXIT
OUTCiHR
TERM
¹$01
START
¹$2
STOP
¹S3
CLEAR
¹S4
DUMP

I: NeM STORAGE TER/IINAL PROGRAM
2: " PROGRAM TO CONVERT G/1XBMr-6800 SYSTEM
3: " I NTO A TEPJ11/IAL TI1AT STORES INPUT INTO
4: " MEMORY - FOR LATER SAVE To DISK
5:"
6: " VER 2.0 — 8 MAY 80
7:"
8: rt MARC I. LEAVEY, M.D.
9- "

10: OPT /KH~
11: OPT NOS
12:
13; ESC E Q U SI P
14: ClRLF EOU SODOA
15: OUTCHR EQU $3FII
16: TAPEIN EQU S3F12
17: TAPOUT EQU $3F13
18: PSTRNG EOU $3F14
19: PCRLF EOU $3F16
20: INKEY EQU $3F26
21: ZNARMS EQU $0283
22: OUT4HS EQU SEOC8
23:
24: ORG SAl.00
25: STORTM LDX ¹PROMPT
26: FDB PSTRNG
27: TERM FD B I t l KEY
28: ENE SNDCHR
29: RCVC/tR lDA 8 S8000
30: LSR 8
31: BCC TERM
32: FDB TAPEIN

33:
34:
35:
36:
37:
38:
39:
40:

42:

44: NOSAVE
45:
46: SNDCHP.

48:
49:

51:
52: SNDXIT
53: COMAtJD
54:
55:
56:
57:
58:
59:
6o:
61:

621
63:
64:
65: EXIT
66: START
671
68: STOI
69:
70: CLEAR
71:
72: ISLAM)
73: DUMP
74: DMPLUP
75:
76:
77:
78:
79:
8o:
81:
82; NOINTP
83:
841 DUNDMr
85:
86:
87:

Sforage /ernfinai program in assefffbiy iangf«lge.

• •
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A SOFTWARE PACKAGE YOU CAMMOT AFFORD TO PASS UP
APPLE • TRS-80 + LEVEL II (CASSETTE/DISK OR CP/M) • 8" CP/ M+ + (S/D DENSITY)

WORD TYPE
A SOPHISTICATED BUT SIMPLE TO USE WORD PROCESSOR, SOME FEATURES

ARE JUSTIFICATION, NEWSPAPER FORMAT, TEXT EDITING, AUTO-CENTERING, ETC.

PLUS - 100 ADDITIONAL SERIOUS PROGRAMS
BUSINESS
1. Check Book
2. Accounts Receivable
3. Accounts Payable
4. Messages
5. Label
6. Mailing List
7. Re-order
8. Long Distance
9. Inventory

10. Quarter Report
11. Daily Reports
12. Invoice
13. Overhead

HOME APPLICATIONS
'I. K i tchen
2. Telephone
3. T imer
4. Inventory
5. A larm
6. Insurance
7. Payable
8. Left Over
9. Check Book

10. Interest
'11. Real Estate
12. Recipe
13. Eff iciency

UTI LI TY PROGRAMS
1. Memory Check
2. Memory Dump
3. Debug
4. Communicate
5. System Check
6. Disable
7. Conversion
8. Move

ALL FOR... $109.95

SCI E NTI F I C
1. Mean Calculations
2. E lectrical Cost
3. Energy Efficiency
4. Home Efficiency
5. Solar Efficiency
6. Curve Tables
7. Alphabetic
8. Logarithms
9. Statistical Analysis

10. Measures
11. Weights
12. Circumference Points
13. Quadratic Equations
14. Straight Line
15. Conversions I
16. Conversions II
17. Conversions III
18. Conversions IV
19. Weather Forecasting
20. Hydraulic Calculations
21. Booster Calculations
22. Graphs
23. Forms

GAMES FOR ALL
1. Slot
2. Hold-Um
3. Twenty One
4. Chase I t
5. OOPS
6. Wheel of Fortune
7. Craps
8, Sparkle
9. Keno

EDUCATIONAL
'I. Digital Electronics
2. Integrated Circuits
3. Metric
4. F lashcards
5. Flashcards II
6. States and Capitals
7. Math I (Children)
8. Math I I (Children)
9. Vocabulary

10. Digital I I
11. Color Code Conversion
12. Homework I
13. Biorhythm

AMATEUR RADIO
1. Quad Antenna Design
2. Beam Antenna Design
3. L-Pad Design
4. PI-Network
5. At tenuator Design
6. Resistance
7. Capacitance
8. Coil Winding Calculations
9. D ipole Antenna Design

10. Resonance Frequency
11. DB-Loss
12. Gain Calculations
13. Frequency Calculations

E LECTRONI CS
1. Ohms Law
2. OP-Amp Design
3. Circuit Analysis
4. Circuit Analysis I I
5. Hex-Decimal Conversion
6. Inductance Calculation
7. Trans Formula
8. Vo l tage DividerMaster Charge — Visa

C.O.D. — Checks Accepted
'TRS-80- A T r ademark
of Tandy Corporat ion

' ' C p / M A Tradem a r k
of Dig i ta l Research

HIGH SIERRA SOFTWARE INC....
5541 HiGHWAY 50 EAST • Sui TE 2A • CARSON Ci TY, NEVADA 89701 • TE LEPHONE (702) 883-6590



DIABLO 1620 41795
5'~",.'g-."re~r~~"A i,.":~'W • Letter quality

lower case,

EA 8+
Dlablo 8 .2 5 '/.50
O ume 8 .2 5 7.5 0
Nec 17.00 1 5 .59

Prlnt Wheels

ATLANTA, G*. 30359
I404) 534-2300

,@.', • Bidirectional

Completely refurbished by national
t erminal d istr ibutor w ith 3 0 d a y
warranty. All units have serial inter-
face, keyboard, ASCII, upper and

QUME DIABLO NEC

3M DIISKETTES 3M
5t/4" Sgi. Dens, 29 .95
8" Sgi. Dens. 3 1 .00
8" Dbl. Dens. 3 9 .95
L ibrary Cases 2. 9 5

Head Cleanlng Diskette Klt$23.95
DAVIS SYSTEMS, INC. ~ 53

P.O. SOX95407 '

included
"" • Forms tractor

Rlbbons
EA Doz

Dlablo 5.50 72 .00
Oume 4.00 43 .50
Nec 7. 0 0 71. 59

A1A7 7F
A1AA 20

Listing c
A18D BD

16Algo 3F
A192 cE

14A195 3F
A197 cE
A19A BD

16A190 3F
A19F 7E
A1A2 87
AIA5 20 C3

A1AC
BE

AlAc 00
AlAD 00
A1AF 5F
*181 00
A183 QQ
A184 QC
A185 47
A103 QD
A1D5 2Q
A1FQ OD
A1F2 QD
A1F4 43
A1FD 00
A1FF 43
A228 QD
A22A 43
A252 QD
A254 43
A276 OD
A278 43
A29E 00
AZAQ 43
A2C5 QD
A2C7 43

A2EF 4E
A30A QD
A30C 04
A30D OD
A30F 3E
A328 QD
A32A 04
A328 53
A33E 04
A33F 53
A352 04

A100

QA

00
FF
00

QA

QA

QA

OA

OA

OA
QA

QA

OA

QA

EQC8

A33F

A181
EOC8

A105
AIAC

ontinued
88:
8g;
90:
91;
g2:
93:
g4 •
95:
g6:
97:
g8:
99:

100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
1.24:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
1371

ECHOFF

ECHOFG
FMADDR
TOADDR
ATADDR
STRFLG
PROMPT

FULPMT

FMPHPT

TOPMPT

JSR
FDB
LDX
FDB
LDX
JSR
FDB
JMP

BRA
CLR
BRA
FCB
FDB
FDB
FDB
FCB
FCB
Fcc
FDB
Fcc
FDB
FDB
Fcc
FDB
Fcc
FDB
Fcc
FDB
Fcc
FDB
Fcc
FDB
Fcc
FDB
FCC
FDB
FCC
FDB
FCB
FDB
Fcc
FDB
FCB
Fcc
FCB
Fcc
FCB

CRLF

CRLF

CRLF

OUT4HS
PCRLF
IITOPMPT
PSTRNG
IIATADDR
OUT4HS
PCRLF
TERM

ECHQON STA A ECHQFG
I SLAND
ECHOFG
ISIAND
0
$0000
$5FFF
$0000
$00
12
/GHXBUG — 6800 TERMINAL PROGRAM/

/ BY: HARC I. LEAVEY> M.D./
CRLF
CRLF
/COHHANDS: /
CRLF

CRLF
/CONTROL-8 = STOP STORAGE OF REHrITE INPUT/

/CONTROL-C = CLEAR STORAGE POINTERS!

/COI"ITROL-D = DUHP STORED DATA TO SCREEN/
CRLF
/CONTROL-E = ENABLE ECHO CHALF-DUPLEX)/
CRLF
/CONTROI-F = DISABLE ECH) (FULLWUPLEX)/
CRLF
/14ILL OR BREAK = EXIT TO DOS/
CRLF
4
CRLF
/» STORAGE MEHORY FULL «/
CRLF
4
/STORAG'E STARTS AT $/
4
/STQRAGE ENDS AT $/

/CONTROL-A = START STORAGE OF REMOTE INPUT/

STORTH

We offer a compiete selection of
hardware, software, peripherals.

-"j- Ciil

Immediate shipping.
VISAiMC accepted
Contact us for a catalog on
specific products or call us for
a quote.

OHIO SCIENTIFIC
VECTOR GRAPHICS
COMMODORE PET

Cornputer Distributors
P.O. Box 60284 K

Houston, TX 77205
(713) 821-2702

CD80
D283
D291
D2AO
D2A6
D2A9
0783
0786
0000
QQQC
0001
0002
0003
0001

co80
CD80 CE CDF8
CD83 BD D2gl
CD86 80 02AO
C089 FF CDDF

Save text command.

1: I'IAM SAVE TEXT COHMAND
2: OPT NOS
3: OPT HQG
4: u
5: - COMHAND TO STUFF CONTENTS rIF HEMORY INTO
6: - A SEQUENTIAL FILE ON DISK
7::. COMMAIA FORMAT: SVTEXT <FILE SPEC> <START ADDR> <ENO ADDR>
8:
9: " VER 1.00 - 24 API? 80

10: : : MARC I. LEAVEY, H.D.

12: " DOS EQUATES AND DFI1 CODES
13: TCA E Q U $ CD80
14: Z>tARMS EQU $0283
15: ZFLSPC EQU $D2gl
16: ZGETHN EQU $D2AO
17: ZOUTST EQU $D2A6
18: ZTYPDE EQU SD2Ag
19: CDFM EQU $0783
20: DFM EQU $ D786
21: XFC EQU 0
22: XFT EQU 12
23: QS041I EQU 1
24: QSWRIT EQU 2
25: QSltc EQU 3
2 6: FTCS EQU 1
27: "
28: ORG TCA
29: SVTEXT LDX eFCB
30: JSR ZFLSPC
31: JSR ZGETHI4
32: STX FHADDR More
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Listing continued

CD8F FF CDE1 34 :
CD92 CE CDF8 35 :
CD95 86 01 36:
CD97 A7 00 37 :
CD99 86 01 38 :
CD9B A7 OC 39:
CO9D BO D786 40:
CDAO 26 1F 41:
CDA2 86 02 42:
CDA4 A7 00 43:
CDA6 FE CDDF 44:
COA9 FF CDE3 45:
coAc A6 oo 46:
CDAE CE CDF8 47:
cos1 Bo o786 48:
CDB4 26 OB 49:
CDB6 FE CDE3 50:
CDB9 BC CDE1 51:
CDBC 27 OC 52:
coBE 08 53:
CDBF 20 E8 54:
CDC1 BD D2A9 55:
CDC4 BD D783 56:
CDC7 7E D283 57:
CDCA CE CDF8 58:
CDCD 86 03 59:
CDCF A7 00 60:
CDD1 BD D786 61:
CDD4 26 EB 62:
CDD6 CE CDE5 63:
coo9 Bo o2A6 64:
CODC 7E D283 65 :
CDDF 66:
CDE1 67:
CDE3 68:
coE5 44 69:
CDF7 00 70:
CDF8 71:
co80 72:

co8c Bo o2Ao 33: JSR
STX
LOX
LDA
STA
LDA
STA
JSR
BNE

FILOPN LDA
STA
LDX

FILLUP STX
LDA
LDX
JSR
BNE

OKSAVE LOX
CPX
BEQ
INX
BRA

ERROR JSR
JSR
eatP

DONE LDX
LDA
STA
JSR
BNE
LOX
JSR
JMP

RetDDR RMB
TOADDR RMB
ATAODR RMB
OKPMPT FCC

FCB
F CB R M B

END

ZGETHN
TOADDR
tfFCB

A NQSO4W
A XFcrX
A itFTCS
A XFTrX

DFM
ERROR

A NQSWRIT
A XFCr X

FMADOR
ATADOR

A OrX
fiFCB
DFM
ERROR
ATADDR
TCADDR
OONE

F ILLUP
ZTYPDE
CDFM
ZWARMS
tfFCB

A itOSWC
A XFCrX

DFM
ERROR
tiOKPMPT
ZOUTST
ZWARMS
2
2
2
/DATA SAVED To DISC/
0
165
SVTEXT

gv' 33

Ae wolc ls overl
Tas eses assessLea
Iior qour 8N PCT
ls now avellablel

Now that many 6502 Assembler books are
available, this Assembler enables you to code
machine language programs that run 100 or
more times faster than BASIC

• Uses 1 tapedrive; almost 1K free for your
machine language program

• Handles all opcodes & several pseudo-
opcodes, and accepts hex/dec. operands

• Symbols are 6 characters in length, but that
length is easily modified

• Versions for old and new ROMs included
• Comprehensive documentation includes

separate User 8 Program Manuals which
facilitates easy program enhancements

• Over 25 English language error messages
also numbered for easy reference

• GUARANTEED to load or replaced FREE

Plus $1 Postage • Diskette - Add $2
(Calif. residents add 6% Sales Tax)

Human Englneered Sofhvare
3748 Iogleoood Blvd. Aoo 11
Los Rngeles. CaBfornia 90066

(!13) 398-11$9
dealer fnqulrles utelcomed

onlq $15.9S

by jaq Sololmrlshnah

/

)hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh )>
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55

5

/

5 6 17-87 2 - 9 6 6 6

M K C~ M M M I X if- fi & c X I X M I t' I = C1W T IR„M E 3.c ~ — X
jo' X MI .=:. X3'IR: X M M M
LON HEAT DESISN-55 TRACK RELIABILITY
DOUBLE DENSITY CONPATIBILITY-4 DRIVE PONER SUPPLY SANE VOLTABE RESULATION
SPEED REBULATION-DATA SEPARATION AVAILABLE-TRACK FIDELITY-PERFORNANCE INSTRUCTION
BARE DRIV E 4 " " 4 9 . 0 0 - 4 DRI V E S i A i /P S % 1 1 9 9 . C>II
CABLE '459 • IIO-4 DR I VE S CA B I N E T S 4 15 t. >. III.I
!L X Ml E : IF=" FC X M l i l E : IR".
BIDIRECTIONAL-SPECIAL CHARACTERS-BRAPHICS-DOUBLE SIZE 40 COLUNN-STD80 COLUNN-CONDENSED I52 COLUNN
SOFTNARE CONTROLS-FEATURES EIPANDABLE-J COPIES N/0 CARBON-ADJUSTIBLE NIDTH FANFOLD PAPER
SPACE SAVER DESIGN-O@ER NAINTAINABLE"T NILLION CHARACTER OVERHAUL-SNALL BUSINESS PRINTER
L INEPR INTER 4 6 5 0 . I.>O-CABLE 45 9 . I IO-PAPER 4 4 9 . O t I
X, Ml== M !E : M C3 I F "M
16i':: VEl lORY SE T ~ 9 e. t . I I .I
I /4C3F 'X3 F= IF C3 C = I E . MM X M C= MC3 I = M M M IF lE .
DESK BASIC-SINPLE TO USE-BUS FREE"EIPANDABLE NITH NAIL LIST AVAILABLE LATER
NP4/CND 4 7 9 . 0 0
DELIVERY 4 iAiEEI":Ss PA>>ENT I N A D VANCE, ADD S H IPP INC CHARG
MM M M X3'M M M I C3 M I= "C3 M M W X C3 M ~ sso

100 E A NES S T R EET , FRA N I N GHANB NA 0 1 7 0 1
I K IK IKTRSBO- I T R AD E N A R I OF TANDY RAD I 0 SHACl'"
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Sophisticated softwtare to help you maximize rentals and minimize inventory.

Computerize Your
Rent.A11 Store

By Charles W. Prather and Hawthorne A. Davis

rent-all businesses.

e supply businesses wi th
custom-programmed m i c ro-

computers. Through a local rental
equipment company, we became
aware of the need for a specialized
package of programs to help manage

The company had seven store loca-
tions serving eastern North Carolina,
and the combined inventory includ-
ed thousands of equipment i tems.
The firm wanted to maximize profit
by controlling equipment distribu-
tion among the stores according to
demand.

In addition, management wanted
to deterrnine the profitability of each
rental item, to identify which ones
should be added to o r subtracted
from the equipment pool. Profitabili-
ty by store location would also help
pinpoint where more local advertis-
ing effort was needed.

These and other objectives were
met with the software package we
developed which we call ARM-1000
(for Automated Rental Management).

Rental Equipment Business
The American Rental Association

(ARA) has developed an equipment

classification scheme in which cate-
gories of rental items are assigned a
unique number. For example, ARA
number 9104 identif ies al l motor-
driven trenchers that dig a three-foot
deep by six-inch wide trench. In addi-
t ion, each trencher owned by t he
business carries its own separate in-
ventory number so each specific one
can be identified.

Rental companies also rent bulk
equipment. Like the regular equip-
ment, bulk equipment is identified
by an ARA number, but the entire
lot, rather than each piece, carries a
single inventory number. Examples
of this type of equiprnent are scaf-
folding and party glasses.

Standard printed contracts are exe-
cuted for each rental showing equip-
m ent r en ted , d a tes an d d o l l a r
amounts. These rental contracts be-
come the data source to keep the en-
tire system current.

Many rental f i rms consist of a
headquarters store and a number of
other stores in nearby towns and
communities. T h ough A R M-1000
was originally wr i t ten for a seven-
store chain, it can easily accommo-
date more.

Software Overview
We replaced the CCP (console com-

mand processor) of CP/M with our
main menu program, so that when-
ever the reset button on the computer
is pressed, the system comes up dis-
playing the m ain f u n c t ion menu
(Sample 1). To perform a function,
you just type its number.

This main menu program also exe-
cutes whenever any operating pro-
gram ends and the system reboots. It
can be disabled by pressing the es-
cape key; then, access to any of the
usual CP/M functions is possible, The
menu dr ives seven pr inciple pro-
grams, which do the major tasks of
entering data, processing, generating
reports and making backup copies of
data and program diskettes,

Three utility programs were not in-
cluded in this menu because they are
used less frequently. They init ialize
the system, initialize new diskettes
and locate errors in f i l e contents.
These hidden (nonmenu) programs
are run by pressing the escape key
and entering the program's name.

Following are th e m e n u-dr iven
programs and their functions:

M ANAGE generates al l t h e r e -
ports. This is the main rental manage-
ment program, which locates, sum-
marizes and presents data in selected
ways for the standard and the bulk
inventoried equipment items as de-
scribed below.

F MAINT maintains the main i n -
ventory data fi le, allows data entry

I — MAINTAIN, ADD TO AND UPDATE NUMBERED INVENTORY
2 — MAINTAIN, ADD TO AND UPDATE BULK INVENTORY
3 — MANAGE NUMBERED INVENTORY
4 — MANAGE BULK INVENTORY
5 — MAINTAIN VENDOR REFERENCE FILE
6 — MAINTAIN ARA DESCRIPTION FILE
? — MAKE BACKUP COPY OF DATA DISK
8 — FINISHED USING SYSTEM
WHICH ONE? Charles W. Prather and Hawthorne A, Daq;s

Southern Digital Systems, Inc., Suite 806-A
Vernon Park Mall, Kinston, NC 2SSOI.

Sample l. Master menu display.
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program.

fied ARA number.

from rental contracts and automati-
cally updates the financial and rentaV
repair history for each inventoried
item each month. A separate but sim-
ilar maintenance program is used for
bulk inventoried equipment.

VENDOR builds and maintains a
file of vendors and manufacturers.

ARAMAINT builds and maintains
a file of ARA numbers and names. It
also cross-correlates VENDOR.DAT
and ARADESC.DAT files to rapidly
find the favored vendor for any speci-

COPY allows automatic menu-di-
rected copying of data and program
diskettes. Verifies the diskette track
by track.

Four data files are used, and they
contain the following data:

INVENTORY.DAT, the main data
file, contains 21 data fields describing
item and vendor and maintaining
rental income, repair and rate struc-
ture information, This file also con-
tains a moving window record of the
last 12 months' rentals and rental in-
come for each item.

VENDOR.DAT contains the ven-
dor's name, address and two tele-
phone numbers.

A RADESC.DAT c o r re lates t h e
ARA number with a word descrip-
tion of the item and the favorite ven-
dor. The ARADESC.DAT file cross-
references each ARA number with a
50-character description string and a
preferred vendor number. This file is
also kept sorted according to ARA
number and is b inary-searched by
the MANAGE program to give the
word description of any item when
its inventory number is entered.

The maintenance program for this
file can locate a preferred vendor
when the ARA number is entered in
typically three seconds. This main-
tenance program also provides alpha-
betically and numerically sorted lists
of those ARA items stocked.

I NVIND.DAT c o r r e lates A R A
n umber w i t h i n v entory data f i l e
pointer. This index file is automati-
cally kept sorted by the MANAGE

We selected Microsoft's Fortran-80
and 8080 assembly language over
other popular m icrocomputer lan-
guages because thei r e x ecut ion
speed, especially for sorting and lo-
cating items, is considerably faster,
and we judged the increased system
performance would be wel l wor th
t he extra p rogramming work i n -
volved. Our judgment proved to be
r ight ; r o u t i n e l y sort ing t h e

locations.

ARA¹ COP

1004/
2623/
4722t
5072/
5828/
7426/
8996/
5602/
8340/
6002/
7216/
3352/
3822/
4638/
7213/
3264/
1203/
5664/
9054/
5831/
3217/
8524/
7432/
3032/
3230/
5114/
1404/
1277/
3721/
6SS2/
7440/
1312/
8338/
8335/
5169/
8502/
2240/
9360/
5052/
5613/
7485/
1266/

0
63

114
155
200Ac'2
304
345
366
401
429
474
484
5]7
536
595
652
706
743
771
817
857
908
991

105S
1154
1221
1293
1380
1476
1500
1616
1772
2043
2344
2750

0 0

0 0

0 0

INVIND.DAT data f i l e containing
4000+ items requires only a few sec-
onds, and locating a single item by
ARA number requires less than half a
second. The system response is prac-
tically instantaneous.

The key to fast system response is
to maintain a sorted index of ARA
numbers referenced to i n ventory
numbers in RAM d u r ing program
execution. Locating the correct in-
ventory number a f ter entering an
ARA number is fast because only

0
66

117
1S6
200
267
308
351
372
401
429
476
491
521
554
630
658
713
750
730
817
868
913

1000
1076
1154
1227
1325
1386
1477
1501
1622
1849
2057
2400
3017

0 0

0 0

0 0

RENTS ¹ RENT S ¹

1267/
3995/
5003/
5170/
6046/
7943/
3229/
8317/
7857/
1236/
1213/
1327/
6323/
4913/
3244/

1251/
7240/
5066/
5146/
7858/
3319/
5024/
5147/
5000/
7423/
6320/
1252/
8640/
3228/
1718/
5138/
5026/
7865/
6333/
5036/
6811/
1216/
9004/
6809/
1358/
3996/

INV¹ LOC SINCE CURRNO ]2- KO L 4ST'RTD R E P COST

4RA¹ 9054

PROFITABILITY REPORT
12 HONTHS ENDING 10/79

++ LOCATICN(S) SELECTED

AR4¹ COP ARA¹ COP ARA¹ COP

1220/
3932/
4724/
5102/
6016/
7431/
9800/
3363/
3223/
3564/
8743/
6539/
6444/
1406/
3626/
8718/
6590/
1260/
3236/
8137/
1007/
3259/
3635/
5136/
]22S/
7464/
3544/
7888/
3239/
1264/
4950/
3275/
1223/
8514/
8552/
3280/
1326/
1414/
4912/
-71 /

5113/
4914/

Sample 3. Tweleve-month rental history for each specific item in ARA category ¹9054 for all store

Sample 2. Profitability report by ARA category. COP stands for coefficienl of performance and is
ROIx 1000.

151 L2 1 1 / 7 9 0/ 0 28/ 39 2 . 9 / 28/ 79 7/ 99 1118. 23

152 L2 7 / 99 0/ 0 3/ 3 4 . 10/ 29 / 79 7 /99 ] S•0 0

158 L2 7 / 99 0 / 0 / C. 7/ 1 / 79 7 / 9 9 54 . 25

163 L 7/' 99 0/ 0 2 3/ 353 . 9/ 7/ 79 7/99 54 . 2S

164 L2 7/ 99 0 / 0 13/ 172. 2/ 4/79 7 /99 90 .65

575 L7 7 / 99 0 / 0 0/ 0 . 7 / 4 / 7 0 7/ 99 70. 00

576 L7 7/ 99 0 / 0 0/ O . 7t 4/70 / /9 9 70 .00

' 4 7 / 99 0 / 0 0/ 0 . 7/ 4 / 7 0 7/ 99 70. 00

44
67

121
157
203
278
323
GS3
380
418
432
480
495
525
565
6.1
672
722
751
G02
831
889
926

1000
1084
1160
1261
1327
1407
1433
1575
1625
1373
2103
2577
4627

0 0

0 0 0 0

1306/ 0
4 192/ 0
5 044/ 0
S012/ 0
7208/ 0
83 9 / 0
4 601/ 56
7209/ 103
4175/ 144
3 238/ ]S9
3814/ 08
3 21. / 79
4350/ 333
6 008/ 358
4965/ 39
6044/ 42 1
2 700/ 440
8 07/ 482
1408/ 500
2012/ 526
S184/ S63
7419/ 644
8 978/ 689
9324/ 72S
5 157/ 760
S]43/ 308
2656/ 335
S042/ 39 1
5 130/ 929
5148/ 1 0 09
1262/ 1120
1 324/ 1 1 6 9
8358/ 1261
7104/ 13 55
2714/ 14 5
1006/ 1 4 87
5067/ 1 5 3 0
3 955/ 1 7 16
S 062/ 1 9 3 4

998/ 2 1 72
7400/ 635
1261/ 5382

RAM is searched and no long disk
reading is involved. The inventory
number is arranged so that it is also a
file pointer to the proper record in the
INVTORY.DAT data f i le, allowing
the disk to immediately find the rec-

Because the ARA index is ma in-
tained in RAM, about 7000 items can
be on l ine at any one t ime. Rental
businesses can manage groups o f
iterns separately (for example, home-
owner and contractor equipmentj, so
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ARA¹ COP

1323/
4351/
5064/
5 17/
7328/
8S7S/
1229/
1411/

6357/
6010/
3260/
6718/
1273/
7071/
9355/
86.4/
3202/
S]44/
8900/

1-/
7345/
6446/
4923/
5142/
] +1 +/
63 7/
8901/
6348/
3232/
4624/
4939/
3242/
3954/
561 1/
- 574/
6812/
2612/
6810/
3344/
4619/
3025/

61
107
149
170
230
296
342

397
423
474
483

1
536
5-2
646
704
733
770
A] 4
343
901
946

103.
1] 9
1201
1 70
1375
14S7
1491
1595
17
1939
226S

710

V

0 0

0 0

0 0

ord and read it.



rental store chain.

R ATE 5 RCCTURE: 7 5 0 M I N
THIS MONTH: 0 REN TALS

11/78 12 / 7 8 1/ 79
RENTALS 0 0 10
INCOME 0 0 82

L AST- RENTED 7 / 1 7 / 9 9

that each group could consist of over
7000 items, which is large enough to
satisfy the requirements of most any

The INVENTORY,DAT f i le con-
sists of unformatted records that are
104bytes long. However, Microsoft's
Fortran-80 requires fixed length rec-
ords of 128 bytes. We did not want to
waste this extra space on the disk-
ettes, so we developed a special file

LS 2 0/ 0 . 0 0. /

L7 2 0/ 0 . 0 0 . /

1406 B ABY CRIB REGULAR
1411 B ABY PLAY PENS NESH TYPE
1414 BA BY STROLLERS
1408 BABY HIGH CHAIRS
1404 B ABY CRIB PORTA-CRIB TYPE
4624 BED 3/3 SINGLE ROLLAWAY
7208 B I C YCLE EXERCISE STANDARD
7209 BICYCLE ACTION BIKE
8223 CHAIRS ITEM NOT IN BOOR
9367 C OLOR TV SET 15. 5 I N CH
7888 COT PLASTIC NETAI
3230 PLOOR POLISHER 13 TO
3213 FLOOR NACHIWE 13 INCH POLISHER
1225 I DON'T RNOW
9347 NOT L I STED
3319 REfRIGERATOR SNi'.LL SIZE
7218 R OLLER NASSAGE
8344 SANDER BELT 3 IN W/VAC
9360 T V SET 16 I NCH 8/W
3260 VACUUN SNALL 3 GAL
3259 VACUUN 6 GAf
3264 VACUUN UPRIGHT
7240 VIBRATORS BELT STANDING

ARA DESCRIPTION: BED 3/3 SINOLE ROLLAWAY
MODELtt 1231 SERIALW 0
MANUFACTURER LEGGET AND PRATT
VEtPDOR LEGGET AND PRATT

CURRENT MONTH
LOC NUM RENTALS INCOME

L 1 5 0/ 0 • 0 0 . / 0. 0 0 / 0 . 0

L2 5 0 / 0 . 0 0 . /

L4 1 0/ 0 . 0 0. / 0 .0 0 / 0. 0

0 .0 0 / 0. 0

0.0 0/ 0 . 0

DESCRIPTION

HISTORY

PURCHASED / 7 6 COST 64 . 7S
LOCATION L2 5 INCE 7 / 7 6
LIFE-DATC: 20 RE NTALS 173. 00 INCOME

RECENT RECORD

0 HR 0 DAY 7.50 WK 2 . 00 MO
0 INCQME

ACTIVE ARA CODESg DESCRIPTIONS AND

INVW 1S D ESCRIPTIVE

Sample 4. Sutnmaty of 12-month rental history by ARA category for all locations.

PREPERRED VENDOR CODES

Sample 5. Comprehensive report by inventory number.

ARAtt 90S4

SUMMARY BY LOCATION
12 MONTHS AVERAOED

2/79 3/79 4/79 S /79 6/79 7/ 7 9 8/ 7 9
0 0 0 0 0 0 0
0 0 0 0 0 0 0

REPAIRED 7 / 9 9 PAUSE "RET"

15 INCH DIAN

PERIOD CHOSEN
RENTALS INCOME C OP

0. / 0. 0 0. 000

0.0 69/ 13 . 8 984./ 196 . 8 . 739

0 . / 0 . 0 0 . 000

0 . / 0 . 0 0 . 000

0 . / 0 . 0 0 . 000

IN SERVICE 7 / 76

0 REPAIRS 0 . 0 0 REP - COST

handler for Fortran-80 which permit-
ted using random file records of any
length. The file handler is included
with ARM-1000, but we are also mar-
keting it separately.

Software Function
Initial data entry f o r a l l r e n tal

equipment items is t ime-consuming
because of the number of items (typi-
cally 1000 per store location) and be-

ARAB 4624

VEN

120
0

120
0

92
92

0 0 0 0 0 0 0 0 0

0 0
0

3 5 6 4 2

4 0 0 0 0

REC

9 /79 1 0 / 7 9
0 0
0 0

14
15
16
20
24

22
13
17
21
23
11
10
12
18

19 8

7 9

curred.

cause 21 data fields are entered for
each item. We streamlined the data
entry process so that all 21 data fields
can be entered in 4 5 -60 seconds.
Once the in i t ial data has been en-
tered, the system is easy to keep cur-
rent because the rental dates and dol-
lar values are entered directly from
the rental contracts. New i tems are
e ntered an d o b so lete i t e m s are
dropped using the efficient file main-
tenance options on the master menu.
Deleted inventory numbers are auto-
matically r eused when additional
items would have exceeded the avail-
able disk storage capacity.

Output is obtained on the CRT dis-
play or on a printer. Reports are:

Profitabi l i ty r eport — ARM-1000
computes percent return on invest-
ment (ROI) for each ARA equipment
category (Sample 2). The heading
COP stands for coefficient of per -
formance and is equal to the ROIx
1000. The profitability report can be
obtained for the i tems at any one
store or at all stores combined. The
reports are pr inted beginning wi th
the least profitable and ending with
the most profitable, making it easy to
single out the group of l east- and
most-profitable items.

Performance reports by ARA number
— Two performance reports can be
produced for an y A R A-numbered
equipment category. The first is a re-
port showing the detailed 12-month
rental history for each specific inven-
tory item in the selected ARA cate-
gory. This report shows data for all
store locations (Sample 3). The sec-
ond summarizes the last 12-month
rental activity for the selected ARA
category for all store locations (Sam-
ple 4). These reports allow a d i rect
item-by-item and store-by-store per-
formance comparison.
Comprehensive report by inventory

number — Upon entering any inven-
tory number, a comprehensive re-
port is displayed on the CRT showing
descriptive information, recent per-
formance, month-by-month perfor-
mance over the past year, repair rec-
ord and more for a specific piece of
equipment (Sample 5).

Equipment transfers and rental rate
changes — Reports are pr inted auto-
matically whenever equipment items
are moved from one store location to
another or whenever the rental fees
are changed on any ltem. These re-
ports help remind employees that
these important changes have oc-

Inventory number and descriptionsl
Table l. lnventory number, description and vendors.
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VR Data, an international distributor of
brand name hardware and peripherals
to both business and personal users,
has been a leader in sales and service
since 1972.
The Centronics line of dot-matrix and
correspondence quality printers is
known world-wide for its high quality
and exceptional reliability.
Centronics printers are designed for
heavy use while their reasonable price
makes them the obvious cgoice for
even small applications.
Centronics offers a wide range of
printers to satisfy even the most
demanding applications.
Call VR Data today.

ORDER NON (1) 800-345-8102 > IIN PENNSYLVANIA (215) 461-5300

I iiIIQolQEII IIIII HEA,QQCUQH Ij 539
o Call for Prices and Delivery Schedule o

MEMORY FOR

Add drives to your Mod. III and
get FREE INSTALLATION.
Complete upgrade
including drive,
power supply,
controller, and
mounting hardware.
Additional drive $249.
80 Track drives add $150 each
complete warranty.

40 TRACK $340.
80 TRACK $499.
90 day warranty

EX7ENQED 1 VEAR
WAR IRAINITY

MODEL Il DIISK OHIIVES

FOR MINI DISK DRIVES

CALL FOR PRlCES ON OTHER BRANDS OF HARDNARE AND PERIPIHIERALS„
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VENDOR NO.

10
38

190
173

8
22
19
20
12
14

231
186
15

191
264
213
178
16
17

159
160
13
23
18
21

211
94

200

268
221

11
184

4
161
243
223

7
176
202

9 6

3 2 5

VENDOR NAME

ACE BARDWARE/UNITED SURPLUS CO
ACROPRINT TINE RECORDER CO
AGRI SUPPLY GARNER
AJAY ELECTRIC MOTORS
A LAN NPG C O
ALDRIAGE POWER CO
ALL MAKES MACEINE CO.
ALLISON AND ERWZN CO
ALLZS
AME
AMERICAN BARDWARE&EQUZPMENT CO
AMERICAN LINCOLN
AMERZCAN VAZUE
AMERICAN PNEUMATIC TOOK CO.
AMERZCAN PRODUCTS
APEX POUNTAIN SALESg INC.
ARC ELECTRICAL REPAIR
ARMOUR-DIALp INC
ARVIN
ATWATER STRONG
AUTO GENERATOR & STARTER SERVICE
B & W AUTO PARTSgINC
BALDWIN COOKE CO.
BANNER AND LAYp INC
BARNES MOTOR & PARTS CO
BELCO ZND
BELLEVILLE SPECIALTY TOOL
BENO J. GUNDLACS CO.
BERGER INSTRUMENTS
BZG BLUE STORE
BILCO INDUSTRIES
BINKS
BLACK & DECKER
BLUE BZRD ZNTERNATIONAL
BOSCR(ROBERT CORP)
BROOKS SERVICE CO
BROOKS AND BROOKS LIMITED
BROWN OZL Cog INC
BULLDOG ENTERPRISES g INC
BURGESSp INC
BURLINGTON COMPRESSOR SERVICEg INC
BURTON ZND/SAA
C A NASB & SON CO
CAL-VAN

vendors — Equipment i t ems, a long
with their associated ARA numbers,
a re l isted and r e ferenced to t h e
preferred vendor (Table 1). This list
can be sorted both alphabetically and
numerically by ARA number.

Vendor list — Vendors are listed al-
phabetically along with their associ-
ated file numbers (Table 2).

Hardware Requirements
Hardware is typical; nothing spe-

cial is required. Diskettes are eight-
inch single or double density, soft
sectored. Because of the size and
complexity of the programs and the
data stored in memory dur ing pro-
g ram execution„ 64K RA M is re -
quired. If the single density format is
used, three eight-inch disk drives are
needed, but with double density two
dnves are adequate.

Our specific hardware configura-
tion included a Tarbell disk interface,
a TEI 3p+3s I/O Board (one printer
a nd one CRT p o r t) , a T E I 8 0 8 0
CPU, Central Data Corp. 64K Dynam-
ic RAM, Shugart or Siemens eight-
inch disk drives, a Soroc IQ-120 ter-
m inal an d a ser i a l o r p ar a l l e l
printer. 8

Table 2. Alphabetical vendor list with file numbers.

SAVE! SAVIE! SAVIE!
We have discounts, free shipping and

a TOILIL FREE NUMBER available
Microcomputers

Call Us! 800i531-7466
fi

'

e71

ETil2II')CZHRIT(I

INCOZZP43RATZD Na@le Zkaek
ZOe

AUTHORIZED SALES CENTERTexas and Principle Number 512/581-2765
Telex Number 767339
Departrnent K
1117 Conway
Mission, Texas 78572
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DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?

DON'T BLAME THE SOFTNARE

Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory 8t processor often interact!
Our unique ISOLATORS eliminate equipfnent interaction
AND curb damaging Power Line Spikes, Surges and Hash.

Clear up Software and System problerns
with an ISOLATOR!

ATTACHE STYLE CASES FOR CARRYING AhfD PROTECTING A COM-
PLETE COMPUTER SET-UP CONSTRUCTED OF THE HIGHEST QUALITY
LUGGAGE MATERIAL WITH SADDLE STITCHING WILL ACCOMMODATE
EQUIPIYIENT IN A FULLY OPERATIONAL CONFIGURATIQN ALONG WITH
MANUALS. WORKING PAPERS AND DISKS NEVER A NEED TO REMOVE
EQUIPMENT FROM CASE. SIMPLY REMOVE LID. CONNECT POWER AND
OPERATE LID CAN BE REPLACED AND LOCKED FOR SECURITY AND
PROTECTION WITHOUT DISCDNNECTING CABLES. FULLY TESTED

...,$109

...... 1 1 9
...... 1 29
...... 1 09
...,.... 84

,99
.89
75

Spike/Surge Suppression capabilitiesl

ALL ISOLATORS: ts 125 VAC, Standard 3-prong plug
o 1875 WMAX Load -1 KW/Socket orsocket bank
o Balanced Pi Filtered sockets or socket banks
ct Spike(Surge Suppnfssjon - 1000 Arnps, 8/20 uerc
(SUPER ISOLATORS offer expended filtering and

0 AP101S Apple and Single Disk Drive.....................,...
O AP102D Apple and Double Disk Drive....,................,.
O AP103M Apple, 9 inch Monitor and Double Drive....
O RS201 TRS-80, Expansion Unit and Double Drive ...
O RS202 TRS-80 Monitor and Accessories........- . . . . " -

0 P401 Paper Tiger Printer..
O P402 Line Printer II-Cenlronics 730..
0 CC90 Malching Attache Case ..

CQf1PUTEB I HSE COIRPHNY ~329 I SO-1V/549 9690 INDIItND IIOIJND C r C O I Ui.'IBOS OHIO 43313
i ti i I i 9 6 9i 9363 S 56.95

96.95
56.95
79.95

iSO-1A -3 individually filtered sockets
ISO.4 -6 individually filtered sockets
ISO2 -2 filtered banks; 6 sockets
ISO-5 -3 flitered banks; 9 sockets

c
' •

ls

VERSATILE

ThaI's nght. Continuous Chacks in a 3-to-a-page
desk set design that can be computer printed or
handwriusn - just as you now do your present
home checks.

Our checks are not a high-volume businessiorm
adaptalion. Thcy're especially designed for the
horne or low voiume user. Now. you don't have
to change your ciieck writing habits )ust to usa
your compuler.

Proqramrcingf Easy.Ailsiuband chackinlorrnl-
tion is on the sama line, No need la changs
Iractor width eilhor. Our checks are slcndaru
gyr" width for tractor feed printers.

COMPLETE HOME SYSTEM

The Best in A Home Checking System

~0%V.. . C GnkinUOL IIZ C[he(C;l]<P
That Can be Used With or Without Your Computer!!

You won't find checks like these at any bank or
farms company. Even so, our special small
quantity prmting process will give you quality
and appearance equal to any check supplier.
Color co ordinated imprinting is standard on
blue. grey. tan, or green checks.
Standard irnpnnting and encoding is as shcwn
abovo ilogos and mu'ffi.color prinling are
opticnal).
Our prices are reasonabia too. Two Hundred
checks are just S29.95 ienvelopes S11.95).
Fivo Hundred checks are S49.95 ienvalopes
623,95) Data Ring Checkbooksareonly S5.95.

UNIOUE

THOUGHTFUL FEATURES

Spccisl "OROER ND)N" Ofler

lite.

IOS-6

aCIRCUIT BREAKER any modal (add-CB} . ADD 7-00
eCKT BKR/SWITCH/PILOT any rnodel (CBSI AOD 14.00

ISO-?

"SWITCHABLE ISOLATORS - ALL ISOLATOR advantages
cofnbined with the versatility, convenience and utility of indi-
vidually switched sockets. Each switch has associated pilot

ISO-6 -3 switched, filtered sockets ....... $128 95

ISO.B -5 switched, filtered sockets , . . . . . . 16 1.9 5
'SUPER ISOLATORS - Cure for severe interference problems.
Useful for Industrial applications and heavy duty controlled
equipment or peripherals.
o Qual Balanced Pi Filtered sockets
o Spike/Surga Suppression - 2000 Amps, 8/20 usec
ISO 3 -3 super fil tared sockets
ISO.7 -5 Super filtered scckets

$85.95
139,95

When ycu've finished printing your rnonthly
chscksonyour computer. store your checks and
siubs in our atlractivo Dala Ring Binder Check-
bock Later, ii you have 9 few chec'ks to write
thare s no need to loarlthem intoa primer - just
write a check righl. there at your desk asshown

And, yau can mail your checks in our dual
wlndowed envelopes to eliminate addressing

above.
SYNERGETIC 47t s sHEPHERI3 RD,
SOLUTIONS

ll you order now, we'll send you a checkbook
FREE. You'll save SE 95. Jusl enclose a voided
check (lor encoding mformation) with your
paymant, IVISA - MasterCharge orders must
show signature. espiraticn date, and account
number). Or, send today for sarnpies(scrry. we
can'> make this free offer on requests for
samples) To:

MULB E RRY. FL
33550

~E I« ~ r enic Speciaiists, /nc.

Oept KB- B
17t Seuih Ig) • in Sireei, Nagcb ar jss Q178Q

PHONE OROERS 1-61 74I55-1532 ~93

H237clioi'as.
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Part 2 of this music synthesis article explores the computation of data for waveform tables and describes
an experimental KIM-based synthesis system.

Simulation of
Musical Instruments

By Hal Chamberlin

waveform table?"

C PIANO

8. GUITAR

A. ORGAN

D. TRUIIIPF T

AMpLrrvDK

n Part 1 we devised a method of
synthesizing multiple tones with

any waveform desired. The question
now becomes, "How do you deter-
m ine what samples to put i n to a

Perhaps the simplest method is to
draw one cycle of the waveform on
graph paper and then laboriously
read off 256 sample values and enter
them into the table. The drawn shape
could corne from an oscilloscope pho-
to of a musical instrument sound or
from imagination. The drawn shape
must span exactly 256 grid lines in ex-
actly one cycle to be valid, You could
also make use of a light pen or graph-
i c digitizer in conjunction w i th a
drawing program to do the same'
thing with much less effort.

The biggest problem when using
imagination is that there is no simple

sound even closer.

relation between the appearance of
the drawn shape and the resulting
timbre. Thus, i f a par t icular shape
produces a sound that is close to what
is desired, there is no way to know
what must be changed to make i t

Filling the Waveform Tables
Probably the best way to fill wave-

form tables is to write a program that
accepts harmonic speci f ications,
computes the corresponding wave-
shape and automatically enters it into
memory. There is a very definite cor-
relation between the harmonic make-
up of a tone and its timbre. You can
also occasionally find published har-
monic analyses of m u sical instru-
ment tones, particularly organ pipes.

Listing 1 shows a very simple BA-
SIC program that can be used to cre-
ate waveform table data and poke it
directly i nto m e m ory . Th e s tate-
ments starting at l ine 3000 first am-
plitude-normalize th e w a v eform,
convert the samples into integer form
in the range of 0 to 63 (to avoid over-
flow when four are added up) and
then poke them into memory.

The biggest advantage of using har-
monics to specify waveforms is that
alias distortion can be readily avoid-
ed. Alias distortion occurs whenever
any frequency component of a wave-
form exceeds one-half of the sam-
pling frequency. This can easily hap-
pen with high notes using waveforms
rich in harmonics.

For example, if you attempt to play
high C {523 Hz) using a waveform
with te n s i g n i f i can t h a r m on ics
through an 8 kHz sample rate system,
the eighth, ninth and tenth harmon-
ics will alias, since they will be 4184,
4707 and 5230 Hz, respectively, all cessors.

sired.
Musical Instrument Synthesis

After some experimentation wi th
d ifferent waveforms and t ypes o f
music, you will discover that a wide
variety of tone colors is possible, but
the tones always sound like an organ.
Of course, the organ is the most ver-
satile of conventional musical instru-
ments, but digital synthesis should be
able to do better. One of the reasons
for an organ-like sound is that only
continuous, sustained tones can be
generated by simple waveform table
scanning. In other words, the ampli-
tude envelope i s r e c tangular, as
shown in Fig. la. Many instruments
have other shapes, such as those in
Figs. 1b, 1c and 1d.

The standard method of adding an
amplitude envelope to a sound is to
pass it through a variable-gain ampli-
fier and vary the gain in accordance
with the desired envelope shape. In
digital synthesis this is equivalent to
multiplying the samples representing
the sound by an amplitude factor that
changes as the note progresses. The

Hal Chamberlin is vice president of Research and
Development for Micro Technology Unlimited,
Box 1Z106, Raleigh, NCZ7605. Active in electron-
ic sound synthesis since 1966 and in computer mu-
sic synthesis since 1970, he has authored numer-
ous magazine articles and has recently published a
booh entitled Musical Applications of Micropro-

above four kHz. Aliasing means that
intended frequencies are altered and
usually produces an objectionably
harsh sound. Thus, waveform tables
used to play high notes should have
their upper harmonics restricted,
while those for low notes may have
dozens of significant harmonics if de-

Fig. 1. Typical instrument amplitude envelopes.
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series of a rnpl i tude factors could
come from an envelope table that is
scanned just like the waveform table
but much more slowly.

Adding overall envelope control
c ertainly improves the var iety o f
sounds available and is f requently
enough to g ive reasonable simula-
t ions of c o mmon m u sical i nstru-
ments. However, rather than spend-
ing a lot of time explaining how over-
all envelope control can be added to a
table-scanning digital synthesis sys-
tem Iwhich mainly involves methods
for eliminating time-consuming mul-
tiplication), let's go all the way and
include timbre envelopes as well.

To some extent the sound of all in-
struments changes its waveform dur-
ing the course of a note. Consider, for
example, the "waaahhh" of a muted
trombone or the "twaanng" of a gui-
tar. The change in character of the
sound during the notes is what makes
these instrument sounds so distinc-
tive. In terms of synthesizing these
and similar sounds, it is the harmonic
composition, as well as the overall
amplitude, o f t h e w a veform t h a t
changes gradually.

The standard method of adding a
timbre envelope to a sound is to pass
it through a variable filter and vary
the cutoff or center frequency and Q
factor in accordance with the desired
effect. In digital synthesis you have to
use a digital filter, which involves
several mu l t ip l ications per sound
sample. This is just not practical in a
real-time microcomputer-based sys-
tem, so some other method must be
found. But first we need a way to vi-
sualize timbre envelopes so that they
can be specified.

Fig. 2a shows a simplified decaying
waveform of a plucked string. The
overall amplitude envelope is quite

Listing 1. Waveform Table Pill program in BASIC.

1000 REM WAVEFORM TABLE FILL PROGRAM
1001 REM ENTER HARMONIC NUMBER FOLLOWED B r RELATIVE AMPLITUDE
1002 REM HARMONIC NUMBER NO PILLS THE TABLE AND EXITS
1 010 DIM W(256) : ZN6.283185/256
2000 FOR INO TO 255: W(I)=0: NEXT I
2010 PRINT "ENTER HARMONIC NUMBER ";: INPUT N
2020 IF N=O GOTO 3000
2030 PRINT "ENTER RELATIVE AMPLITUDE ";: INPUT A
2040 FOR INO TO 255: W(I)NW(I)+AISIN(NIIDZ): NEXT I
2050 GOTO 2010
3000 M=O
3010 FOR I NG TO 255
3020 IF ABS(W(I) ) )M THEN M=ABS(W(I))
3030 NEXT I
3040 PRINT NENTER ADDRESS OF WAVEFORM TABLE ";: INPUT A
3050 FOR I=O TO 255
3060 P0KE A+I FINT(31.5ew(I ) / M+32)
3070 NEXT I
9999 STOP

s imilar to that o f F ig . 1b, but the
waveform itself also changes shape.

At the very beginning, the second
harmonic is actually stronger than
the fundamental. The second har-
monic is responsible for the crook in
the waveform near t h e b aseline.
However, as the waveform decays,
the second harmonic decays faster
than the fundamental and thus the
crook gradually disappears. Eventu-
ally, the second harmonic fades out
completely, leaving just a decaying
sine wave. This is reasonable behav-
ior for a plucked string because high-
frequency vibrations encounter great-
er losses in strings than low-frequen-
cy ones do.

Fig. 2b shows one way of repre-
senting this behavior in meaningful

plitude envelope of the fundamental,

lope of the second harmonic. We can
find out the harmonic composition of
the tone at any point in time by erect-
ing a vertical scale at that point and

E".-
I

8 IHRIVIDIIAL HARHEHIE EHVELIIRES

terms. The solid line shows the am-

while the dotted line shows the enve-

FUND Sl
LFD .ID

reading off the amplitude of each har-
monic as shown. The same idea will
work for any number of harrnonics.

Now, how can we modify the tone
generator r ou t ine d escr ibed l as t
month for varying waveforms? The
secret is to arrange for the waveform
table address bytes, which are nor-
mally constant, to change while the
table scanning is taking place. Thus,
while the tone is sounding, the syn-
thesis program is actually switching
through a sequence of waveform ta-
bles. If the switching is fairly rapid
and the contrast between adjacent
waveform tables is small, the audible
effect is that of a smooth transition.
The idea is not unlike that of a se-
quence of image frarnes giving the il-
lusion of smooth motion in a movie.

Fig. 3a il lustrates this concept by
showing the resulting stair-step ap-
proximation to the smooth harmonic
envelopes in Fig. 2b. In this example
only eight waveform tables are used;
in a practical situation it is common
to use between 15 and 30 of them.
Fig. 3b shows the resulting wave-
form, which even for this coarse ex-
ample bears a remarkable resem-
blance to the ideal case in Fig. 2a.

In the actual implementation of
waveform table switching, the con-
cept of a waveform sequence table is
introduced. The waveform sequence
table is nothing more than a table of
waveform table addresses. This extra
level of indirection is very little prob-
lern in a microprocessor such as the
6502, and it has many benefits.

While a note is sounding, a pointer
scans through the sequence table at
uniform speed just as the waveform
pointer scans through the waveform
table, but more slowly. In the pro-
gram i m p l ementation, t h e t i m e

Pig. 2. Simplified characteristics of a plucked string.
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031E 650E
0320 8503
0322 A504
0324 650F
0326 8504
0328 A506
032A 6510
032C 8506
032E A507
0330 6511
0332 8507
0334 A509
0336 6512
0338 8509
033A A50A
033C 6513
033E 850A
0340 CA
034'1 D008
0343 C614
0345 FOOC
0347 A615
0349 DOB9
034B DOOO
034D DOOO
034F DOOO
0351 DOB1
0353 60

equalization instructions are replaced
with instructions to move four point-
ers through their respective wave-
form sequence tables at a rate of one
increment each t i m e r e g ister X
(TEMPO) times out.
One advantage of using a sequence

table is that waveform switching can
be rapid when there is rapid change
in the harmonic envelopes and less
rapid at o ther t imes, thus cutt ing
down on the number of waveforms
needed and memory usage. Another
advantage is that waveforms do not
have to be stored in memory in the
order that they are used. This allows
such tricks as playing through the at-
tack sequence backwards for the de-
cay sequence to save on memory.

Another trick is to cycle through a
few waveforms during the sustain of
a note to impart a sort of warble ef-
fect on notes. A strumming effect can
also be created in this manner. You
can even construct several sequence
tables for the same set of waveforms
to take care of differences in duration
and articulation from note to note.

The results of adding waveform ta-
ble sequencing to the earlier synthe-
sis routine, which was done primari-
ly by Frank Covitz, are astounding.
Attempts at simulating plucked string
sounds result in a real plucked sound,
and you can easily tell the difference
b etween a p l u cked s t r ing and a
struck string (not possible without
t imbre envelopes). Blown i n s t ru-
ments sound blown, and bowed in-
s truments sound bowed. You can
even get reasonably nice-sounding
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ADC
STA
LDA
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
LDA
ADC
STA
DEX
BME
DEC
BEQ
LDX
BNE

TIHWAS: BNE
BNE
BNE
BME

ENDNOT: RTS

V2IN
V2PT
V2PT+1
V2IN+1
V2PT+1
V3PT
V3IN
V3PT
V3PT+1
V3IN+1
V3PT+1
V4PT
V4IN
V4PT
V4PT+1
V4IN+1
V4PT+1

TIHWAS
DUR
ENDMOT
TEMPO
PLAY1
+2

• +2
+2

PLAY 'I

Remainder of core sound-generation routine from Part l.

VOICE 3

VOICE 4

DECREMENT A CHECK TEHPO COUNT
BRANCH To TINE WASTE IF MOT RUN OUT
DECRENENT & CHECK DURATION COUMTER
JUHP OUT IF EMD OF NOTE
RESTORE TENPO COUNT
CONTINUE PLAYING
3 WASTE 12 STATES

A 3
A 3
3 CONTINUE PLAYIMG
RETURN
TOTAL LOOP TIHE = 115 STATES = 8695 HZ

O.IVAVEFORAI CORRESPOROIIIC TO A

A RARAIOIIIC COAIPOSITIOII OF HAVEFORAIS IR SEOVERCE

bells, even though true bell tones are
decidedly inharmonic and therefore
cannot be d u p l i cated b y s i m p le
waveform table scanning.

Many of the instrument definitions
(sets of harmonic envelopes) that
have been experimented with are
based on computer analyses of musi-
c al instruments pub l ished in t h e
Computer Music Journal by James A.
Moorer (see references),

One particularly successful instru-
ment simulation done by Cliff Ash-
craft has been a piano, To cover the
wide range of the piano, it is neces-
sary to define several instruments,
one for each octave. This is because
the quality of piano sound varies in
different pitch ranges due to differ-
ences in string construction and the
fact that the sounding board has a fi-

nite mass. Music played with his pi-
ano definitions is amazingly realistic,
just like a real piano in the next room.
Consult the references for a full de-
scription of the system.

This article is not pr imarily con-
cerned with simulating existing rnusi-
cal instruments with a microcomput-
er. The real interest, and future of
c omputer music syn thesis, i s i n
dreaming up entirely new instrumen-
tal sounds and composing scores that
complement them.

Tone color as a musical variable is
just as important as pitch and rhythm
and may become more so, since pitch
and rhythm cornposition has been ex-
perimented w i t h f o r ce n t u r i es ,
whereas timbre composition has only
recently been possible. Convincing
simulation of existing musical instru-
ments is an important milestone be-
cause most conventional musical in-
struments produce very c o mplex
sounds, Doing a good job on them im-
plies the capability to begin exploring
timbre space without a lot of restric-
tions.

Delayed-Playback
Digital Synthesis

While you can do amazing things
with real-time software digital syn-
thesis on a microcomputer, the com-
promises, shortcuts and r e lat ively
low sample rates necessary leave
something to be desired in the area of
fidelity. The faster microprocessors
that are beginning to appear (both
higher c lock f r equency s tandard
units and the new 16-bit units) wi l l
certainly improve the capability of
real-time software synthesis. A 6502
running at 3 MHz, for example (which
is currently available), could produce
eight voices at a 12 kHz sample rate

Fig. 3. Example synthesis of a plucked string.
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Now-Break Through The 64K
Micro-Memory limit! SCORE PREPARATION PLAYBACKSYNTHESIS COMPUTATION

SWEET
SIXTEEN

STANDARD
TEKT
EDITOR

SCORE
FILE

MUSI C
INTERPRETER
SYNTHESISROUTINES

SOUND
FILE

PLAYBACK
PROGRAM OAC

Bank Selectable 16K Static RAM Fig. 4. Delayed-playback software synthes'ls system.

lion.

switch seleclable.

RESEAR(:ff a DEI/ELDP(VIENT
333 Litchfield Rd.. New Milford, CT 06776

146 Microcomputing, February 1981

m

. IhNETRONICS::

Fram Conneclicnt Or For Assistance:

Please send the ilems checked below:
QSWEET SIXTEEN kit; No. S-16... (reg. price

S249.S5) now S199.95'
G SWEET SIXTEEN, fully assembled, tested, •

burned in; No, S-16W... (reg. price S269.S5) s
now S239.S5'

'Plus S2 postage & insurance. Connecticut residents •
add sales tax.

Total Enclosed: S
0 Personal Check 0 Money Order/Cashier's Check •
6 ViSA CI Masler Charge (Bank hlo. ) •
Acct. No. Exp. Oate

• Signalure
Prinl

• Name
Address
Cily

CALL TOLL FREE:
800-243-7428

(203) 354-9375

Don't buy any more antique RAMs (RQI without
bank select) — now there's Netronic's new
SWEET SIXTEENboard featuring a universal soft-
ware bank select system. SWEET SIXTEEN is
capable of addressing 2,048 different banks.
With SWEET SIXTEEN boards you can add mem-
ory beyond Ihe 64K limit, or expand to a multi-
terminal system.
lOOEAT THESE FEAlVRFS:

• 300 NS, low power 2114's.
• Software Bsnk Selector — Universal decader

workswith Cromenco, Alpha Micro. Netronics. mast
other systems, or your design. Onboard dip
swilches: Bank Select Enable: Reset Enable; Reset
Oisable: Port Address; Port Data.

• AR Inputs And Outputs meet the proposed IEEE
standards forthe S-100 bus.

• 4.0 MHE Opsrstion.
• Schmitt Trigger Buffer on all signals for maximum

noise immunity.
o Addressable On 16k Boundaries, 0-64k. dip

• Phantom Option, dip switch selectable.
• PWR/MWRITE Option. dip switch seleclable.
• LEO Indicator lo display status. '

• Gtsss Epoxy PC Board wilh gold-plated contacls
and double-sided solder mask.

• Fully Socketed.
• Faur Sspsrsts Rsgulstors for maximum stability.
1B-Dey itrloney-Beclr Policy For t/Vired tg Tested
Unit: Try a fully wired board — then eilher keep it.
return it for kil. or simply return il in working condi-

• e a • • • a • a e e Outsido Conneclicul • • e • e • e • e e • e
Canlinentel U.S.A Credit Card Buyers

SAVE $SO.Oo
LIMITED TIME OFFER

process.

mented.

for fidelity similar to good AM radio
reception. However, there are still a
number of musical features missing
which are needed for a truly versatile
system for interest to the majority of
musicians and listeners,

For example, bending notes (gradu-
ally changing their pitch), true vibra-
to, percussion instrument synthesis
and singing voice synthesis are all
needed to penetrate the contempo-
rary music idiom (perhaps this is why
Bach is so often performed with com-
puters). With delayed playback, any
or all of the compromises may be
eliminated, the sample rate and DAC
accuracy may be increased to true hi-
fi levels, and any desired musical fea-
ture that can be defined can be imple-

Fig. 4 shows a block diagram of a
delayed-playback software synthesis
system as it might be implemented
on a microcomputer. Playing a musi-
cal selectlpn is actually a three-step

In the first step a machine-readable
score is entered or edited from a pre-
vious run. Typically, the scor'e file on
disk is just a standard ASCII text file,
so a standard text editing program is
sufficient. In advanced systems other
methods of score entry, such as
graphical input with a light pen, joy-
stick or digitizer or even direct input
from a music keyboard, are possible.
In any case, the result of the first step
is an integrated score and instrument
definition file on disk.

In the second step, a music inter-
preter program, which also contains
all of the synthesis routines, reads the
score file, carries out the indicated
synthesis operations and w r i tes a
sound file on disk. While the majority
of your work is spent creating and
editing the score file, the vast majori-
ty of pachine work is spent comput-
ing the sound file.

Computing a 'minute of firtal sound
may take anywhere from f ive min-
utes to whatever CPU time you can
tolerate, depending on the sample
rate, number of simultaneous voices
playing and the sophistication of the

s ynthesis techniques. Most o f t h i s
time is spent in ar i thmetic subrou-
tines, so a microprocessor with auto-
matic mult iply (such as the 6809,
9900 and all of the new 16-bit units) is
a distinct advantage.

In the playback step, a highly spe-
cialized program reads the sound file
from disk and sends the sound sam-
ples to the DAC at a uni form rate.
When high-resolution DACs (ten bits
or more) are used, the uniformity of
sample rate becomes critical to mini-
m ize j i t ter d istortion. In o r der t o
achieve such uniformity wh i le the
program is also handling data read-
back from the sound fi le, the DAC
must generally be equipped with i ts
own sample clock and at least one
level of data buffering.

A Delayed-Playback System
I implemented an experimental de-

layed-playback software digital syn-
thesis system and demonstrated it at
the PC '80 computer show in Phila-
d elphia this f a l l . I t ru n s on the
6502-based KIM-1 m icrocomputer
equipped with 16K of RAM and a Mi-
cro Technology Unlimited (MTU)
disk controller, which adds another
16K. Two Siemens eight-inch floppy
disk drives are used, and the double-
density capability of the MTU con-
troller is utilized.

An experimental 12-bit digital-to-
analog converter with an addit ional
three bits of gain control is used to get
a theoretical dynamic range equiva-
lent to a 16-bit DAC. The gain control
is not yet ut i l ized by the software,
however. An important feature of the
experimental DAC is a 256 sample
f irst-in-first-out buffer which al lows
the sample stream from the computer
to be interrupted for milliseconds at a
t ime wi thout affecting the smooth
flow of data to the DAC itself.

When floppy disks are used to hold
the sound file,' the disk format is an
important determinant of the rnaxi-
mum playback data rate. While the
normal CODOS disk operating sys-
tem software (which is used to pre-
pare the score file) uses the standard'lea a s a a • s s s a a a a a a a a a s • • s s a s a a a e e a a e e e • •



mum data rate.

IBM disk format of 26 sectors of 256
bytes each, the total diskette capacity
is only about 512K bytes.

A different format consisting of 16
sectors of 512 bytes is used for the
sound file and gives 630K bytes per
disk, a 23 percent increase in poten-
tial data rate and capacity. In order to
read through the sound file at high
speed, it is mandatory to be able to
read all of the sectors on a track in
one revolution of the disk. In addi-
tion, you must be able to step to the
n ext track w i t hout wa i t ing fo r a
whole revolut ion be fore r eading
again. Staggering the sector numbers
by three on adjacent tracks is utilized
to accomplish this. The resulting sus-
tained average data rate from the disk
can approach 40K bytes per second.

The actual playback program cur-
rently uses a 20 kHz sample rate with
12-bit samples for a total data rate of
30K bytes per second. At this data
rate, an e ight-inch d iskette ho lds
about 21 seconds of sound. Going to
double-sided disks would double the
capacity to 42 seconds. Min idisks
have about hal f the capacity, bu t
more important, only half the maxi-

The synthesis and computation
phase of a performance is relatively
straightforward on the experimental
systern. The score file is read from
drive 0 using CODOS, and the sound
file records are written onto drive 1
using a set of specialized disk driver
routines. When a sound disk is filled
up, the synthesis program waits for a
new disk to be inserted into drive 1.

When the p layback program i s
called in, CODOS is disabled and the
operator is expected to put the f irst
sound disk in drive 0 and the second
one in drive 1. When playback starts,
the first 21 seconds of sound are read
from drive 0 and then an immediate,
i naudible switchover to d r ive 1 i s
performed. During the next 21 sec-
onds, the operator must r emove
sound disk 1 from drive 0 and insert
disk 3 to be read when disk 2 is ex-
hausted. You can switch back and
forth like this indefinitely for music
of any duration; the performance at
the PC '80 show required 23 disks for
eight minutes of sound.

The problem in using this system is
not the disk jockeying required dur-
ing playback but the changing of
disks during computation. With the
music selected for performance, a
new disk was required about every
15 to 30 minutes, which means that
the computation cannot be left to run

$59.95

UAHIS

OLOW COST:UNIT PRICE. 64KX9-$975

0

about low cost , e f fect ive al ternatives. Small
Business Systems Group is in the business of help-
ing small business people survive our country's
economic rollercoasler by providing the kind of
small computer systern which really fits both your
business and your budget. And gives you room for
future growth.

TALK TO US

v' 190 I $ 0 $4 • • • 4 • 4

Computer Power Console
Protects computer equipmenl from
mosl power hne transients

Provides convenience of plugging all
cornputer equipment inlo one unit and
sirnply swac'hing lhe eqtnpment on and
oll m required sequent~al order

IRECESSIION PUTTIING A
BIITE ON YQUR BUSlNESS?

Inventory going wild? Receivables out of control? Cash flow bind hurting?
Being deluged with paperwork that just won't quit? Before you throw money away
chasing after over priced, over sized computers.

BASE 2 PRINTER $589 EPSO N MX40 PRINTER $499 MICROLINE 80 PRINTER $529

CENTRONICS 737 $729 + + + + + CABLE ar( $25
' HARRISSELECTFIIC(WORD PROCESSING TYPEWRITER 8 PRINTER) $790
' LOWERCASE FOR CENTRONICS 779IRADIO SHACK LINE PRINTER I .EASY INSTALL $99.95
' UPS(UNINTERRUPTIBLE POWERSUPPLY) PREVENT POWER DROP SURGE OROUT? FROM $195
• CATMODEM(ORIG/ANS)$144 + + + + + + + + 16KMEMORYSET(200NAND) $39
• 16K MODEL III RADIO SHACK SYSTEM $849
• APPLE, ATARI, RADIO SHACK MODEL fl2 HARDWARE/SOFTWARE DISCOUNTED. A/R, A/P, GIL, P/R FQR
$200 or $69 ea. (MODEL \) 8 $$29 or $60 aa. (MO DEL 2$ APPLICATIONS INTERACT 8 ARE COMPLETE &
PROFESSIONAL, WILL RUN ON OTHER COMPUTERS. THIS IS A SPECIAL INTRODUCTORY PRICE.
' ASK FOR FREE FLYER WITH OUR LOW PRICES — DEALER INQUIRIES INVITED MASS RESIDENTS ADD
5% TAX — F.O.B. TEWKSBURY — FREIGHT EXTRA.
Mfc, VISA OR CHECK ACCEPTED. TRS-80 IS A REG. TRADEMARK OF TANDY CORP.

OMINITKK SYSTKMS ~ 24 MARCIA JEAN DR., DEPT M, TEwKsBURY,MA01876 cALL617 851 3156

"EXORciser-compatible
AfACROMGDULES™

+ + +COMPATIBLE DISK DRIVES WITH POWER SUPPLY AND CASE — 120 DAY WARRANTY+ + +
40TRACK(204,800BYTE/DISK) USE BOTH SIDES, ANTI-CRIMPIPOWER PROTECT $319
8 IN. DRIVE 8 P,S.ICASE $729WITH P.S.I'CASE FOR 3 DRIVES $929
60 TRACK(204.8K BYTE) 90 DAY WARRANTY $419

' 4.DRIVE CABLE$28 ' 10 DISKS-5 IN. @ $24.8 IN. ra $36HARD CASE $3 & 5

NOVEX introduces the first in B series of highly innovative, cost effective, and
feature packed microcomputer boards. All are fully compatible with the Motorola
"EXORciser bus and "Micromodule series. e Motorola Tradernark

THE PACHYDERM ™ THE CONTROLLER ~
THEMASSlff//E AfEIlf/IORY CARD • coNTRQLs FQUR 9" oR 5'/'" FLQPPIEs.

I/t/HICH hIEt/rER FORGETS SGL/DBL SIDED. SGL/DBL DENSITY

o UP TO 256 KB, INCLUDING PARITY 4 CONTROLS PRIAM 8" OR 14" HARD DISCS
ON ONE BOARD! • DMA AND PRIORITY INTERRUPT CONTROL

o 5V OR 12V BATTERY BACKUP • CLOCK/CALENDAR WITH BATTERY BACKUP

EACH ADDL.64K x 9 — 6500 • PACKAGED FLOPPY/HARD DISK SYSTEMS
4s AND MUCH MORE! WITH 6809 SOFTWARE ALSQ AVAILABLE

~ 222 6584 Ruct', Road E. Allen Twp.

The Spike Spiker has 8 mdiwdually switched 120 VAC outlels dwided mto lwo rows of separ.
ate filtered circuits of 4 outlets each main on'oll swach. fuse and indicator hght Prewired and
ready to use'
plug your Cpu. inlerface. elc in one hltered set ot 4 outlets and your disks and pnnter in the
other set of 4 outlets This allows RF "hash" hllennq to help prevent interference between the
the computer and its penpheral motonzed equipment

Dept. MC

Colony Drive lnd. Pk.
ELECTRONICS CO., INC. BetNnhem PA 18017

7IRS-80 L. OTHKR IIIIKKBS IFIIILILKD KGR ILKSS

ru

with transient absorber and filters

Provide RF "hash" filtenng between
computer and motonzed equipment in
the compuler syslem. home or office
to help prevenl mterlerence

Eliminates constant plugging and
unplugging ol power cords

w 143

6 Carllsle Road
Westford, MA 01886
(617I 6923800

SHAlL SUSUlESS
SYSTEMS 6ROUP

OUT OF STATE
800-523-9885
215%65-0006

u' 105
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overnight vtrith any degree of benefit.
Clearly, a 10 megabyte hard disk
would be advantageous here.

The experimental delayed synthe-
sis program does about the same
things as the real-time synthesis pro-
gram mentioned earlier. The major
differences are an essentially unlim-
ited number of voices, interpolation
between waveform table entries and
interpolat ion b e t w een a d j acent
waveform tables in th e sequence
rather than sudden swi tching. I t
won't be considered complete until
the musical features described previ-
ously are implemented.

The Future
While these developments may

seem exciting now, the future is like-
ly to see many more exciting things
happen in the field of music synthesis
on microcomputers, The sophisticat-
ed programmable synthesizer boards
will undoubtedly become more so-
phisticated and gradually come down
in price. Today's square-wave syn-
thesizer chips will probably be sup-
plemented by programmable wave-
form synthesizer chips that use direct
memory access to automatically scan

built-in DACs.

waveform tables in memory.
The most exciting prospects are in

the software synthesis area, how-
ever. The processors used in personal
systems will gradually get faster at
the machine-language level, which
will increase the capability and fideli-
ty of real-time software synthesis,
Even a simple step up to 16 b i ts,
which is inevitable, will nearly dou-
ble the speed of the core sound rou-
tine, giving both more voices and a
higher frequency range. Because of
the very low cost of including a DAC
in the circuitry of a computer, most
future systems will probably contain

On the delayed-playback front, ex-
perimental systems such as the one
just described will reach full develop-
ment and make it possible to produce
significant music of commercial val-
ue with microcomputers. Even the
very general and powerful MUSIC-11
system (truly the ul t imate in sound
synthesis flexibility) has already been
implemented on the LSI-11 micro-
computer (used in the Heath H11 and
Terak systems}, and it is only a mat-
ter of time before it is available for
the more common microcomputers.
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The two real-time digital synthesis pro-
grams described in this article, along with
the necessary digital-to-analog converter,
may be obtained froin Micro Technology
Unlimited, Box 12106, Raleigh, NC 27605.

TIP 29C 2111 SPRAG Push Button Switch - Normally Closed
Power Transistor TO-220
Case lamp 30 watts 100
volt NPN Lirnited Quantl.
ty 3 for $1.25

FM Detector & Limiter
Full Data $1.25

6/$1.25
74177 Binary Counter/Latch

PMD-11K-60
60 Volts. HFE 800-20K
12 Amps. PNP TO-3 QRILt,

150 Watts. By Lambda t4E '
$1.50

MICROWAVE DIODE
For Down Converters

4K By1

D to A CONVERTER
MC1408LS Each
While They Last $4.95

STATIC MEMORY
MK4104-4 $4.50 Ea.

SNITCH

Divide by 2, 4, 8, 16. Presetable input $.60

10 Ohm Button Trim Pot

4/$1.00

5082 — 2835 $1.50 or 5 For $6.00

TOGGLE SNITCHES 99©
MICRO MINI

Same type as used on
some computer boards.
$.69 Esch DPST or can
be arranged SPDT.

5 For $2.50
OPCOA CLOCK ¹R1200 AC

14 Pin Dlp. + 15V Regulator - Great for OP AMP

6 for $5 with hardware.
SG3501A VOLTAGE REGULATOR BY SILICON GENERAL

Supplies — Output Adjustable For + 10V to + 23V- Add 60Hz Time Base for DC Operation.
SUPER SPECIAL 2/8.00 or $4.28 each

12 Hour Format. 12 Volt Qperation..31nch Display. Has Radio
(Alarm) Output. Complete with On-Board Switches and 4 Pin
connection for easy hook up. With Data.

Thermal Shutdown Protected.
* . 75 Each r3 2 . 00 *
SEND FOR FREE FALL CATALOG

Digital Research: Parts
{OF TEXAS)

Plug ln transformer and aff parts to mske clock operatlonaf $2.20.

TERMS: Add 50S postage. we pay balance. Orcers under 0 iS add 75S
handling. No C.O.D. We eccept Visa, MasterCharge and American Ex-
press cards. Tex. Res. edd 5% Tax. Foreign orders (except Canada) add
20% PttH. 90 Day Money Back Guarenteeon all items.P.O. BOX 401247C GARLAND, TEXAS 75040 • {214) 271-2401

148 Microcomputing, February 1981



• ,

P'' • ,

•

•

•

' e •

the ULTjI:MATE m.
CHEAP VIDEO 0 I I

BOOK R KIT
ONLY $42.95 I II

INTEGRAL DATA
SYSTEMS

Centronics 737

Apple Silentype
High Qualily Qot Matrix reg. 995.00

$895

$535
$956

~s r
'li , g n ti .

Don Lancaster s "Cheap Video"concept al lows altnost
unlimi ted opt ions, including :

sic Scrolling F u l l per formance cursor.
d p Line/Character formats of 16/32, 24/80, 32/64 . . . .

o r almost anyth ing .
0 Graphics - up to 256 X 256 B acW; 96 X 128 COLOR

95 Works w i t h 6502 , 6800 and other m i c ros .
SPECIAL OFFER: Buy the Ki t Cupper case alpha-
n umeric option included) & get the Book at 1/2 p r i c e .

44DG: Paper Tiger

460: ward

46DG. IQS460 wiGraphics

with Graphics;
2K Oufier

$1099

$1199

(retluires low-cost option modules)
DOUBLE VISION
DISK II

with contregor
without controller

MICROMODEM
PASCAL
LEEDEX MONITOR
KG-12C

Creen Phosphor
12" Screen w/Clare Caser
18 MHI bandwldlh

Pracessing Quality

reg.$1095

reg. 1295

reg. 1395

$525.00
$445.00
$325.00
$425.00
$140.00
$275,00

Includes interface and
graphic capabilities

Apple Parallel Int.

Apple Serial Int.

Centronics Parallel lnt.

16K RAMS for
TRS-80

VERBATIM
OISKS

I I
I I
I I

I
I
I
I
I
I

ELECTHOHICS, OEPT.K. IO2OW.WI(SHIHE OI.VO., OK(AHOIAGITT. OK)3110
I'm Sold. PLEASE BUSH.. ... ( ) SEND FREE CATALOG

( ) TVT-654) KitaccheapVideoCookbook 042.95 I

reg. 595.00

I

I
I

name:
address:
city:

I ( ) TVT.65 6 Ki tonly (book required forassembly)-$3885 I

• .

. ' ' I •I

• e -

• •

• • vv
I

. >M s

$160
reg. $100
$175

reg. $195
$185

reg. $225

state: ZIP:
flfCTROHICL oept t(2 I020 WIISHIRE BIVO.. OKlAHOMA CITY. OK 131IO I

• j 9 I 1
• •k.UKKDo

I'I' n n s e
ssea oeeen'. u n

uihrnh~rag
rt s r r i v r p V~r'I 1 1 'I ', 1 '. S,h I 'rn I • i t r

28 - 'il 058 26 — il 082
'ilSK I eveI liil wiQh Keypad Madel illil 16K FIAM

Madel I II , BASIC

28 — 4002
Model II, 64K

587Oo.OoOo 587G.DoO SSGOG.OO
WE ACCEPT CHECK, MONEY ORDEH, OR
PHQNE ORDERS WITH VISA OR NIASTER
CHARGE. SHIPPIING COSTS WILL BE ADDED
TO CHARGE 0RDERS. DISK DRIVES, PRINT-
E RS, PERIPHERALS, AND SOFTWARE -
YQU NAME, WE'VE GQT IT. FULL IFACTQRY WARRANTY
WHITE QR CALL FOR OUR COMPLETE ON ALL ITEMS SQLD.
PRICE LIST.

C 8 S EILECYIRONICS, ILYD. 32 EASY MAIN SY. MIILAN, IMIIICH. 4816G
v' 79 (31 3) 439-1 5G8 (31 3) 439-14GG

0 c g r i e • o • • o n 0 4
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Simplify operator effort and save disk space, too.

A Print Ut i l i ty o r CPIM
By Ken Barbier

i have entered
PIP LST:= FILENAME.PRN

f only I had a dollar for every time I

and gotten a garbage printout of an
assembly-language program l i s t ing
because I forgot to include [T8] on the
end of the command line!

The peripheral in terchange pro-
gram (PIP) supplied with the CP/M
operating system can perform a host
of functions, including formatting of
output to a line printer, but it insists
that you tell it to expand the tabs. For-
get the [T8], and your listing will be

R BOOT E Q U
BDOS EQU
FCB EQU
F CBN EQU
TYPE EQU
QTY EQU
I NBUF EQ U

8
5
5CH
FCB+32
FCB+9
FCB+17
86H

Listing l. Assembly-language pnnt program.

A PF 2 I H T UTI L I TY F OR CPi'M 6 MARCH 88

THIS PROGRAM PERMITS TKE SIMPLE ENTRY OF "PRINT FILENAME N"
TO PRODUCE N COPIES OF THE NAMED . PRN FILE. IF N I S NOT
SPECIFIED, I T DEFAULTS TO 1.
OTHER FILE TYPES M*Y BE SPECIFIED IF OESIRED TABS ARE
EXPANDED TO 8 SPACES AND A FORM FEED IS OUTPUT EACH 68 LINES
AND Ai THE END OF THE FILE.

CPiiM BOOS ADDRESSES

all jammed together. And I a lways
forget.

In addition to arnnesia, I also suffer
from laz iness. Every u n necessary
keystroke on a computer terrninal is
an insult to humanity (I dare you to
ask me what I think of Pascal). Since I
can't remember all the magic words
required by PIP, I w r ote the Print
program shown in Listing 1.

Operating Print
Now when I want a pr intout of a

file named (in this example) FILE-

RE-BOOT Cpi'M
BDOS CALL ENTRY
DEFAULT FILE CONTROL BLOCK
RECORD COUNT
FILE TYPE
NUMBER OF COPIES
DEFAULT OMA ADDRESS

PRINT FILENAME

PRINT FILENAME 5

PRINT FILENAME.TYP

NAME.PRN, I simply have to enter

and out comes a listing, with tabs ex-
panded to e ight spaces, and w i t h
form feeds for each page and for the
end of the listing.

Lacking one of the exotic word pro-
cessors, I often use the ED program
of CP/M to write letters, notes, oper-
a ting i n s t ruct ions, p roduct d a t a
sheets and similar examples of short
texts. I usually need more than one
copy of such items and use a PRINT
comrnand to produce multiple copies
(up to 255), Simply enter

and out come f ive copies of FILE-
NAME.PRN. If the file to be printed
has a file type other than PRN, it can
be specified in the usual manner:

where . TYP agrees with the file type
specification in the disk directory.

Print Program Features
The program is most useful on a

single disk drive CP/M system but is
fully compatible w i t h m u l t i -dr ive
systems. Ylhen loaded, the program
will pause and prompt the operator to
place the read disk in the drive. This
lets you print a file that is not on the
same disk as the PRINT.COM file.

6668
6685 =
0650 ~
007C C

8665 =
606D =

8688

CPi'M BDOS FUNCTIONS

8601
8662 =
6885 =
0668 =

R EADF EQ U
TYPEF EQU
L ISTF EQU
I NTRF EQU

1
2
'5

11

READ CONSOLE INTO <*)
WRITE CONSOLE FROM <E>

I WRITE L IST OEVICE FROM<E)
TEST CONSOLE INTERPUPT

Ken Barbier, Borrego Engineering, pp Box I353
Borrego Springs, CA 92004.
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needed.

After printing is complete, the pro-
g«m again pauses, allowing another
swap of disks before reloading the
CP/M operating system. These
pauses rnake life with a single disk
drive system a little easier, but can be
patched out of the program i f n o t

The minimurn size of any file on a
CP/M system is 1K bytes, and PRINT
fits easily within 1K. This lets you in-
clude operator prompts and error
messages that are fully spelled out
and easily understood.

For example, if a read checksum
error is encountered when the file to
be printed is being loaded into the
computer memory, the prograrn dis-
plays

GGSF =
8811
8814 =

697F
861A
8969 =
698C =

9199

618$ C38C92

Listing I continued.

9183 E5 CI
6164 05
9165 CS
6196 GE61
6168 CD9589
616B Cl
919C Dl
616D El
916E C9

618F ES CO
0110 DS
6111 C5
9112 SF
9113 GE82
8115 C08589
9118 Cl
9119 01
011A El
0118 C9

011C ES
611D 05
611E CS
611F SF
0128 GE65
G122 CD9599
9125 GEGB
6127 CD8569
912A E681
912C CA3791
912F C08381
6132 FE7F
8134 CRE881
6137 Cl
0138 Dl
6139 El
013A C9

913B 3EGD CCRLF
913D COGF91
9149 3EGA
6142 C30F91

8145 3EGD LCRLF
01 I7 CD1CG1
D14A 3EGA
014C C31C91

914F El
9158 7E
9151 FEGG
9153 CA5081
9156 CDGF91
9159 23
915A C35991
615D 23
615E E9

EQU
EQU
EQU
EQU

ORG

JMP

EQU
EQU
EQU

PUSH
PUSH
PUSH
NVI
CALL
POP
POP
POP
RET

PUSH
PUSH
PUSH
NOV
MVI
CALL
POP
POP
POP
RET

PUSH
PUSH
PUSH
I'IOV
MVI
CALL
NVI
CALL
RNI
JZ
CRLL
CPI
JZ
POP
POP
POP
RET

MVI
CALL
MVI
JNP

NVI
CALL
NVI
JMP

POP
NOV
CPI
JZ
CALL
INX
JMP
INX
PCHL

OPEN
FIND
READ

» CONTROL CHARACTERS RND CODES

RUB
EOF
TAB
FFEEO

15
17
28

8 D

H D

B E. A

B 0

CONSOLE Ii iO THROUGH BDOS CALL

BDOS

CP/M.

READ ERROR! ENTER X TO ABORT
CR TO IGNORE
and pauses, giving you the option of
entering "X" to return to the operat-
ing system or entering a carriage re-
turn to ignore the error and print the
data as read.

Other types of errors which are not
recoverable are also flagged on the
console, and a pause lets you swap
disks before returning to the operat-
ing system.

If the f i le to be pr inted is larger
t han the available memory in t h e
computer, it wil l be read into mem-
ory and printed in segments. Multi-
ple copies are still possible with large
files, since the file is rewound at the
end of each printout.

All disk operations and VO are han-
dled through the CP/M s tandard
BDOS call, which is vectored through
a jump instruction at memory loca-
tion 5, so the program as listed should
be compatible with any version of

Add a Program and Gain 5K
In "CP/M fo r S ingle-Drive Sys-

tems" (K i l obaud Mic rocomputing,
September 1980, p. 94), I listed a File-
copy program for use on single disk
drive CP/M systems. With such a sys-
tem — typically consisting of a com-
puter, one terminal, one printer and a
single disk drive — there is little need
for most of the features provided by
PIP. Adding Filecopy and Print to
your systems disk can eliminate the
need for PIP, wh ich takes up 7K
bytes of disk space. Each of the new
programs fits in 1K, so erasing PIP re-
sults in a net gain of 5K bytes. On a
single-density minifloppy system,
this provides an increase of more
than 10 percent in the available user
workspace! •

LO

LOX

MSGXP
NSGX1

H

H

7FH
1AH
9

GCH

6108H

START

MSGEX

6 15F CD3B91 RDMS G
6162 CD4FG1
9165 5245414428
6181 09
9 182 CD8301 RDMS1
6185 FESB
9187 CA8888
618A FEGD
918C C28291
618F C03991
8192 C9

6 193 CD3881 RDERR
0196 CD4F81
0199 5245414428
9187 GDGA
6169 2929282626
9109 08
6 1OA CD9391 RDER1
91DD FE58
91DF CAE881
91E2 FEGD
91E4 CS
01E5 C3DAGi

0 1EB CD4F81 EXI T CALL NSGX P

CALL
CALL
09
DB
CALL
CPI
JZ
CPI
JNZ
CALL
RET

CALL
CALL
09
DB
DB
DB
CALL
CPI
JZ
CPI
RZ
JNP

A. GDH
CO
A, GAH
CO

A. GDH
LO
*, GAH
LO

H
A. N
8
NSGEX
CO
H
NSGX1
H

H 0 8 C, READF

C.TYPEF
BDOS

H
0
9
E. A
C, LISTF
BDOS
C. INTRF
BOOS
1
LOX
CI
RUB
EXIT
9
0
H

CCRLF
NSGXP
'READ ERROR!
GDH. OAH

0
CI'X'
EXIT
GDH

RDERI

CCRLF
MSGXP
'RERD DISC IN
8
CI
'X'
RBOOT
SDK
RDMS1
CCRLF

PRINT UTILITY CONSOLE NESSAGE SUBROUTINES

ENTER X TO ABORT

CR TO IGNORE

ACCEPT CR OR X

DRIVE, TKEN CR

GET RESPONSE
ALLON EXIT

BACK TO Cpr'M
ACCEPT CR ONLY

ACKNOWLEOGE
AND RETURN

SHON READ ERROR

SAVE REGISTERS

THROUGH (H,L)

CR LF TO CONSOLE

POINT TO TEXT + 1
AND RETURN THERE

PRINT CHAR TO CE)

LOOK FOR OPERATOR
INTERRUPT
IN LS BIT

IS IT A RUBOUTT

YES. QUIT

RETURN MEANS IGNORE
RERD ERROR

PROMPT FOR READ DISC

CR LF TO LIST DEVICE

OPEN FILE
F IND FILE IN D IPECTORY
READ FILE

READ FUNCTION
RETURN CHAR IN <A)
RESTORE OTHER I?EGISTERS

I OUTPUT NESSAGE AND RETURN

TEXT TERNINATOR = 6

RUBOUT CHARACTER
END OF FILE I N BUFFER
TAB CHARACTER
FORM FEED CKARACTEI?

TPA PROGR*N START ADDRESS

GO TO PROGRAN START

More
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Listing 1 continuedPie days of complicated, unreliable,
dynamic RAN are gone:

1ITII

I

INTRODUGING

Netronics consistently offers innovative products at un-
beatable prices. And hare we go again — with JAWS.
the ultrabyte 64K S100 memory board.
OlgE CHIP DOES IT ALL
JAWS solves the problems of dynamic RAM with a
state-of-the-art chip from lnlel that does it 6// lntel's
single chip 64K dynamic RAM controller eliminates
high-current logic parts... delay lines... massive
heal sinks... unreliable trick circuits.
REM'ARKABLE FEATURES OF JAWS
Look what JAWS offers you: Hidden refresh... fasl
performance... low power consumption... latched
data outputs... 200 NS 4116 RAMs... on-board
crystal... 8K bank selectable... fully socketed...
solder mask on both sides of board... designed for
8080. 8085. and180 bussignals... works in Explorer,
Sol, Horizon, as well as all other well-designed S100
computers.

OIYE YDOAcoMpIIIFHAHIOHYIEDFMEMDHY
POYYEAYnVI JAfHS — SAVEVP IDOSOOH
INIHODVCYOAYllMIIEOOPPFASPFCIAl PAICml

UnoscloEGT rrIY A urtuo iar Jxus IIY Yovo colrp&H 0N ovo
ro-oxY xroNIY- atcx orrvl Isrycrrr YoÃcolpvlBv

6IEB
GIED
GIFB
91FC
61FF
LISQI
0294
6206
9269

92ec
6260
8219
6213
0214
6 '1?
921A
9219
rj. 1D
9220

0223
rj225
9226
0226
9229
622«
922E
9231
9233
9236
0237
9236
6238
9230
6249
9241
0243
6244
8247
9248
9249
9248
024E
6251
0252
6254
8255

3r
320093
216589
?E
FE29
c226e2
3659
23
3652
p3

364E
216088
7E
FE26
CR5692
0636
320C63

7E
FE29
CA5982
CDCB93
7E
D636
81
320C63
23
7E
FE26
CA5802
CDCB63
7E
063G
81
32DCG3

RF
320A83
~320963

eoon
424 I 434828
99
«09391
FEGD
CAGGGG
FESS
CA6608
C2FC61

STAR I

EXITI

ST*RT XRA
STA
STA
II'IR
ST*
LXI
MOV
CPI
JNZ
MVI
INX
I'IVI
INX
MVI
LXI
MOV
CPI
JZ
SUI
STA
INX
MQV
CPI
JZ
C*LL
MOV
SUI
AOO
STA
INX
MOV
CPI
JZ
CRLL
MOV
SUI
ADD
STA

DB
DB
06
CALL
CPI
.IZ
CPI
.JZ
JNZ

PRHIH
MULTI
*,M
39H
C
COUNT
H
A. M

PRNIN
MULTI
R,M
38H
C
COUNT

INPUT THE PRINT FILE

CCRLF
MSGXP
'CP/M PR
ODH. GAH
9
RDMSG
D. FCB
C. FIND
BOOS
255
PRNI I
CCRLF
MSGXP
'FILE Do
9
EXIT
H. 9
QSA'JE
H, BUFFR
HSAVE
D. FCB
C. OPEN
BQOS
255
PRNI2
CCRLF
' Ul'IABLE
9
EXIT
0. FCB
C. READ
BDOS
9
PRNI3
I
RDEND
RDERR
HSAVE
D. INBUF
C. SGH
D
M. R
H
D
C
PRNI4
HSAVE
7

J

STAR1
N. 'P'
H
M, 'R'
H
M. 'N'
H. QTV
A,M

PRNIN
38H
COUNT
H
*. !1

R
COHTD
RELOD
A
COUNT
H. TYPE
R,M

GDH. GRH
'BACK TQ CPZM?
8
CI
GDH
RBQQT

RBOOT
E'XITI

8256
6259
925E
0281
8263
6264
8267
626A
828C
92SF
0291
6294
9297
929R
02AF
0289
9263
G286
9269
929C
92BF
62C2
92C4
92C7
62C9
92CC
92CF
92E4
62E5
92EB
62EB
62ED
92FG
02FZ
62F5
92F7
92FA
92FD
636D
6363
6365
8396
9367
6388
6369
036A
839D
6319
6313
8314
9315
6319
9319

I

I SPECIAL PRICE 4399.95."

Na. 6416W. S229.95.'

SPECIAL PRICE 4289.95,"
I Ej JAWS 32K RAM fully assembled, tested, bumed in.

I Tatsl enclosed: S
I H Personal Check E1 Money order or Cashiers Check I

E1 VISA H MASTER CHARGE (Baxk Na. )
I Acct. No. Exp. Qste
I Signature
,' Print Name

I State 2ip
I E1 Sendmemereinformation

I Address
I City I

I .'1 Expsnsien kit, JAWS 16K RAM mudule, to expand

I S1 29.95.' I

PQQh g QQlfl I 3EEELE PM E NT LTD I
I Please send the items checkedbelow:

2 JAWS 18K IIANI kit, No. 6416. 8199.95.'
I Il JAWS 18K RAM hRy ussembled. tested. burned in.

I 0 JAws 32K RANI kit. No. 6432, (reg. price S329.95),

No. 6432W. (reg. price 9369.95), SPECIAL PRICE
4339.95.'

I 0 JAWS48K RAM kit. No. 6448, (rsg. price S459.95).

I E1 JAWS48K fully essembled, tested, bumed in. No.
6448W, (reg. price 8509.95), SPECIAL PRICE
3449.95. 4

I E1 JAWS 64K IIAM kit. No. 6464, (rsg. price S569.95),
I S PECIAL PRICE 4499.95.4 I
I 2 JAWS 84K RAM fully ussumbled. tested, burned in.

No. 6464W, (reg. price 8649.95), SPECIALPRICE
4559.95.4

any of the above in 16K blocks up to 64K, No. 16EXP
'Ag prices plus S2pustage andhandling. Connecticut
residents add sales Iax.

CALL TOLL FREE 800 243'7428
I 6 mr naamICulmf'T mumsmE lzs3)334.3373 I

% W W

333 Litchfield Road, New Milford.CT067161

I

I

I

I

I
I
I

I

I

CD3681
CD4FOI
43592F4
GDGA
98
CDSFG1
115CGG
GE11
C09598
FEFF
C26392
CD3601
C04F91
46494C4
98
C3E881
216966
22D663
21DD93
22D693
115CGG
GEGF
CD8588
FEFF
C2E862
C03691
554E414
oe
C3E801
11SCOG
GE14
coesoe
FEQG
CRFD92
FEG I
CR2393
C09381
2A0693
118890
GEGG
IA
77
l3
13
GD
C26593
22D693
3R9786
30
Bc
C2E692
AF
2F

D28

526

PRNI 4

PRNI 3

PRNIN

PRNI2

PRNI I

CALL
CALL
DB
DB
DB
CALL
LXI
MVI
CALL
CPI
JNZ
CALL
CALL
DG
DB
JMP
LXI
SHLQ
LXI
SHLO
LXI
I'IVI
CALL
CPI
JNZ
CALL
178
08
JMP
LXI
MVI
CRLL
CPI
JZ
CPI
JZ
CALL
LHLQ
LXI
MVI
LDRX
MQV
INX
INX
DCR
JNZ
SHLD
LOA
OCR
CMP
JNZ
XRA
CMA

H
PRN12
R

To QPEN FILE!

ES NOT EXIST!

IF *NV

INT UTILITY VGG. 9 6 MAR 69"

FOR TOTAL

1 GET LAST DIGIT

AND ABORT
READ * RECORD

SIGN QN MESS*GE

GOOD READ?
YES, STOPE IT

QR END OF FILE?
VES
NO. SHOW ERROR
STORE THE RECORD

AND NEXT RDDRESS
ANV MEMORY LEFT?

WAIT FOR CR OR X

VES, KEEP READING
Ho. SET FLRGS

PRQMPT FOI? READ DISC
LOOK FOR FILE
BEFORE GOING AHEAD

DQES FILE EXIST?
YES, READ IT
No, GIVE UP

GET PRINT QUANTITY
IF AHY

ELSE CQHTINUE
STRIP *SCII
AND SRVE QURHTITY

RNQTHER DIGIT>

Ho CQH'TINUE
VES. COUNT m 16 > Ec>
Aoo NEW LS DIGIT

ZERO LINE AND
CHRR COUNTEPS

INITIALIZE PQINTER
INTO BIJFFER

USE FILE CONTROL BLOCK
RND OPEH THE FILE

EPI?OR?

VE< SHOW IT

AS ONLV LEGAL RESPONSE

CLEAR CONTII'IUATIQI'I RND
RELOAD FLAGS

D EFRULT PRINT QTV = I

SET FILE TYPE TQ . PRN
IF HOT SPECIFIED

~ tW I IPP
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Listing t continued.0ZQu C0e8Z~IIXH
"":::-":-"';:a::.'...::;:.::;:.; T.M.

931A 32DA83
931D 320883
0329 C32AG3

9323 AF
6324 32DA83
0327 327COO
632A 2A0663
932D 36IA

P R O Q R A M S

MReme-
C®QBQgoQBCC'0;
Mt ttteattt:tt(BItttatH
M© f t PE'atttnm
Interpretive Education, providing
leadership in educational programs
for basic living skills, introduces a
breakthrough series of new Micro
Computer Educational (MCE)
programs.
The MCE programs are unique in
that they offer automatic branching
to individual reading levels, vari-
ability in vocabulary levels and are
educationally sound,
The new programs are cooperatively
designed by a cornbined tearn of
educators and micro computer
specialists. Each program is
currently designed for application
on Apple II and TRS-80"'.
Please call collect today for rnore
information on how MCE programs
can aid your teaching efforts with
special needs audiences.

g:ankt

632F
9332
8333
6338
8337
8338
633A
0'33D
633F
6342
9344
6347
9349
634C
934E
9351
9352
9355
6358
6358
935D
635E
635F
6361
6384

9367
9368
6368
636E
636F
9372
9375
9378
9376
637D
0386
6383
6386
8389
938A
638D
6398
6393
6390
939E
93A1
63A4
63A5
93A8
83A9
63AC

03AF
0389
9382
9383
6384
9383
9389
6388
93BE
938F
63CG

2AD803
EB
210D83
7E
23
FE1A
CA6763
FEBA
CA3663
FEBD
CA5893
FE99
CAAF63
FE1F
0*5293
ic
CQicei
C33693
C04581
1EGG
14
7A
FE3C
CCC383
C33693

EB
22D893
3ADA93
87
CA7863
210063
220863
C3E862
3EBC
C01C01
216699
220893
3ADCG3
3D
32DC93
C2A163
CD4F81
414C4C2644
98
C3E881
3ADB93
Br
CA2F83
AF
32DBQ3
C3B362

PRNE2

RDEN1

PRNE1

RDEND

78
E807
4F
79
ESGB
C23663
3E29
CQICG1
ic
GC
C3839 '

TA861

TABBR

PRNO1

14XTLN

PRNQ2

PRINT

PRNOU

NQV
ANI
I'lov
I'lQV
ANI
JNZ
I'lV I
CALL
I NR
INR
JMP

HVI
CALL
MVI
RET

STA
STA
JNP

XRA
STA
STA
LHLO
MVI

THE FILE

LHLD
XCHG
LXI
NGV
INX
CPI
JZ
CPI
JZ
CPI
JZ
CPI
JZ
CPI
JC
INR
CALL
JNP
CALL
NVI
INP
NOV
CPI
CZ
JNP

XCHG
SHLQ
LDA
ORA
JZ
LXI
SHLD
JNP
MVI
CALL
LXI
SHLD
LDA
QCR
STA
JNZ
CALL
DB
08
JMP
LOA
OPA
JZ
XP.A
STA
JNP

A. E
97
C. A
A. C

PRr401
*
LQ
E
C
TABB1

CONTD
RELOD
RDEN1

A
CONTD
FCBN
HSAVE
N, EOF

DSAVE

H. BUFFR
A,N
H
EOF
PRNEX
BAH
PRNQ1
GOH
NXTLN
T*B
T*BBR
iFH
PRNQ2
E
LQ
PRNO1
LCRLF
E.G
0
A,D
66
FORNO
PRNQi

DSAVE
CONTD
A
PRNE1
H, BUFFR
HSAtJE
PRNI2
A, FFEED
LO
H. 9
QSAVE
COUNT
A
COUNT
PRNE2
MSGXP
'ALL DQNE!
9
EXIT
RELQD
A
PRNOU
A
RELOD
PRN11

THEl4 FQRN FEED
ANO CONTINUE

SAVE COUNTERS

FILE CQNTINUED?

NO. COUNT IT
VES, READ NORE

AND 00 MORE TIL
ALL DONE

CR AND LF
ZERG CHAR COUNTER
CQUNT LINE
TQ EHQ QF PAGE

e a~
*

p 6 C3 3EGC
93C5 CD1CGI
63CS 1660
93CA C9

0 or'8
93CE
93CF
6306
93D1
63t)2
630
9304
0305

FQPNO

FEED QUT LAST PAGE

AND ZERO CQUNTERS

COUNT THIS PRINTOUT

TAB CHARACTER?
VES. SKIP AHEAD
NQN-PRINTING?
YES. OQNT CQUNT IT
NQ. couNT
WRITE THE CHAPAACTER

NO, PRINT IT A S I S
YES, CLEAR THE FLAG

AND RE-QPEN THE FILE

GET POSITION
N ASK 3 LS B I T S
FOR TAB SPACING
OONE?

YES, NEXT CHARACTER

NQ, OUTPUT A SPACE
COUNT IT

Al'4D LQQP

QUTPUT A FQRI'l FEED

ZERO LINE COUNT

HAVE TO RELOAQ FILE?

'a trademark ol Apple Compuler Ine
''a trademart. ol Tandtr Corporat on

For free information and catalog,
write or call collect: (616) 345 8681

3ADCV3
4F
67
97
67
31
Pi
4F
C9

NULTI LDA
NCthl
RLC
PLC
RLC
ADD
*DD
NOV
RET

PAll BUFFERS

HSAVE
DSAVE
CQNTD
RELOD
COUNT
BUFFR

63DS
63DS
93DA
93DB
03DC
63DO

DS
DS
QS
DS
DS
DS
END

CQUNT

A.FFEED
LQ
0. 9

INTO (C)

cQUNT TIr'1Es TEN

BUFFER ADDRESS STORE
CQUNTERS STQRE
CQNTINUED FLAG
PELQAD FILE FLAG
NUMBER TO PRINT
START OF RAN BUFFER

2 2 1 1 1 1

AND

PRINT P*RTIAL F I L E

CLEAR CONTINUED
FLAG

REWIND THE FILE
FLAG END QF FILE

(E) = POSITION ON L I NE
(D) ra LI NE COUNT ON PAGE
OUTPUT THE BUFFER
GET A CHAR*CTEP,
AND PQINT TO NEXT
ALL DQNE?

IGNORE LINE FEEDS

CARRIAGE PETUPN?

2306 Winters Dr Kalamazoo, IVll 49002
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COMPIllTER
EimllUllPIllEMT

IIE SGF ITWARE
ljARGAIIMS

(~
~ l • I •

W COIP LJ'MR SHJDPPMR
fwml *r v' l i ' .' i w r r D I

iftlPPEE Ã 7ÃS 86

DISK MF~ARE ®
® q UAL m ®

CI HOME FINANCE PAK I: Entire Series $49.95 ®®
TRNao'0 et Super Oiguuurn Prl

rmrw wresr rww svw s vu vvwurr wuarv

I-I CHECK REGISTER ANOBUOGET: Thiscomprehensive CHECKING ACCDUNTMANAGEMENTSYS.
TEM nol onfy kssps complete rccords, it alm gwes you the anslysis sndcontrol laols you nesd lo ectively
msnslpi yaur accoant. Tha system provides ruutiinss for BUOGETING INCOME AND EXpENSE. AUTO.
MATIC CHECK SEAfICH, and BANK STATENIENT RECONCILING. CRT or printer reports are preduced
for ACTUAL EXPENSE vs BUOGET, CHECK SEARCH OISPLAY, RECONCILIATION REPORT and
CHECK REGISTER DISPLAY by month. Check sntry is prompted by user.delined nianus of stenderd
perposas and recipisnt eodes, speeding data antry snd reducing disk slomge snd ratrieval time, Six f ields of
dats ars stored Ior eeeh check: amoum, check no.. dete, purpom, rccipient end TAX DEDUCTIBLE RE-
MINDER. CHECK SEARCH routines allow marching on any of thme dals Iields. Roulines are also provie
ed Ior CHECK SORT by date and check ne., OATA EOITING snd Repon Formats, Up to 100chccks/mo.
storsgs 830.95

Q SAVINGS: Accounl management system for up to 20 separate Savrngs accouots. Organizes. Iites and
disploys depauts. withdrawsls end interast earned for each accoant. Complste records sbnwn via CRT or
printer.. 814.95

Cl CREOIT CARD: Get control of your credit cards with this piagrsm. Organizes, stares and diiplays
purchams, payments snd service charges lor up to 20 separstc cards. Use for credit cards nr bank losns.

EVERY MOIIITH
BUY, SELL OR TRADE ALL TYPES OF COMPUTER
EQUIPMENT AND SOFTWARE (pre-owned and
new) among 20,000 readers nationwide.
FEATURES:
o Low classified ad rates - 10$ a word
o Hundreds of ads from individuals
o Categorized ads so you can find them instantly
o Large (11 by 14") easy to read pages

Subscribe now for $10 and receive 13 issues/year
(one FREE plus 12 regular issues). After receiving
your first issue if you're not completeiy satisfied
you may have a 100'Io refund and you still keep the
first issue free. Bank cards accepted.
BONUS: lf grow have snnfethlng to ndrertise ()rre-
okoned or soft toare) send in a classifted ad loith yofcr
swbscription and Ioe'll rwn it FR/-'k..

+ 8 VsMsPlL> ff RR RlHGt&VBR ~ss
g P.O. BOIIF2/ e TITUSVILLE, FL 32780 o 303-209-32II

MaslerCald IL VISA sutrscrrpGong only, call TOll BIE I4(O52tv(1050 K I84

C1 COLOR CALENOAR: $29.96 ®

Q 8USINESS SOFTWAHE: Entire Series $159.95®0)

0 UNIVERSAL COIIPUTING IIACHINE: $49.96®®

Q lvHCRUACCOUNTANr. il ie idea sccountmg iytlem far the unag buunsis Based un clasur. 1 accoui,ti
snd daublevnt;V baakkeepmq, lnis efncicnl prngram reCoids snd pioduces ieparts an srcounl balances.
grneial ledgci loarnali, rcvsnue and expcows Scresn oi 40 calumn prmler ivpurts Hsridles up lo 1000
lournal entnvi pcr rnonth up to 300 accounts. Include) a shon pnnisr m Finwicisl Accuuntrrrg. .849.95

Q UNIVERSAL SUSINESS MiACHINE lhn prugram n deugned lo SIMPLIFY and SAVE TIME lw tlw
selloss buuncmmsn wh- must penudicsny Analym, Plon and Esrimatv. Tliv piugrani wss criatvd uuxg uui
Unwerral Can puling Machine snd it is piogramrned te piovide thv logawmg plannmg and lurecaslnig luuli
CASH FLGYYANALYSIS PROFOHMA BALANCE SHEET SOURCE ANO USF. OF FUNDS
PROFGRMA FHOFII& LOSS SALESFDRECASTER JOB COSTESTIMATOR
Pnce, mclueng s copy uf thc Unweisal Computing Mschme 549 95

Q BUSINESS CHECK REGISTER AND BUOGET: Our Check Registerand Budget programsexpandedto
mclude up to 50 hudgstabls items and up to 400 checks per manth. Includes bank ststement recaociling
and automstic check search (48KI ... . 849.95

QLOGIC SFMULATOR: SAVE TIME ANG MONEY. Simulstsyaur digitallagiccircuitsbefoieyou bmld
them. CMOS. TTL, or whatevei. il it's digilal logm. thn pioqrsm can handle it. The piograrn n an inter
active, menu dnven, luu.lledfvd togrc simulator capable el simutatmg the brt rinie by hit time iesponss ol a
lagic netwoik to user specifiedinput pattemi. It will hsndle up to 1000 gatei, including NANDS, NORS. IN
vsrters, FLIP FLOPS, SHIFT REGISTERS.COUNTERSaaduisr dehnedhiACROS Up to40 usei dilined,
rsndoin, ar b nsr, input vattems Simulsuon reruni displayed on CRT ai pnntei Accepts network des
cnotions lrom keyboard oi Hum LOGIC DESIGNER tor snnslstion. S159.05

QLOGIC DESIGNER. Intemmive Hl RES GraPhics Prouam loi devgmng diutsl logic iystilll i A ll i e l le
dnven senes of ksybaard commands anowiyou to draw d«ectly on rhe screen up tn 15 ddferenr gsle types,
includmg 10 gsts shape psttsrnr supplied vntb the progmm snd 5 reieivsd lui usei specification. Standard
patterns supplied aie NAND. NOR, INVERTER. EX.OR, T FLOP, JK.FLOP, 0 FLOP. RS.FLOP, 4 Bit
CGUNTER and H BIT SHIFT REGISTER. Uses interconnscts gater>uit aiyou would naimsny draw using
hne graphics commrnds. Nstwork descnplions for LOGIC SIMULATOR genwstednmultaneously wilh the
CRT drsgram bemg drawn. . . . . . . . . . .

. . . . . . . S159.95
MANUAL AND OEMO OISK. Instructren manual snd demo disk ilfustratmg capabililies of both pro.
Nams.... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . S29.95

QsTATIS'flcAL AklALYSIS I This meau driven progianipeifowssSnl'IPLL LINEAH REGRESSION snsiy
sn, determines thv mean, standsrd deviauan snd plots thi lmquency daiwbutiun ut uwr iuuobed dsta iew
Pnntsr. Onk, I/O and edir iautines mcluded (32K min.) Slg 95

Q NUMERICAL ANALYSIS HI.RES 2 Dimeasionsl plm ol any tuncuon. Avtameuc scaling At yow oplion,
ths prupsm iwll plat the lunction, plut the INTEGRAI., ploi the OERIVATIVE drtsrmme the ROOTS,
hnd the kIAXIMA sndMINIMA and lnr thc INTEGHAL VALUE. 519.95

Q hlATRIX. 4 general pnipose, menu diiv n piogram lor deteimmwq the INVERSE snd Df TERMINANI ol
any matnx, m wall m the SOLUTIOfs to eny srt ol SIMULTANEOUS LINEAR EGUATIONS Onk IIO tur
dota save. Specily 55 eqn iet 140KI sr 35 sqn. (32KI SI9.95

Q30 SURFACE PlOTTER Explmv the ELEGANCE mid BEAOTY of MnfHEMAflCSby i ng Hl HES
PLOTS af 3dimenrionslimtsces hum any 3.vswsblc cqustiun. Onk saveandrvcag ioutmei loi ploli Menu
dnven to vaiy suiface pr<anivtsri Hidden knv or tranipsrvni platlmg Slg 95

='5=+ 34 V-'if 'i"
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TRS-80" Model H — Your Best Buy
In a BUsiness Niicrocomputer

I s'

THE BIGGEST If/AhfE IIV LITTLE CO Ir/IPUTERS '

The Nationwide Marketptace for Computer Epuipment

iiO
3 5o/c
OIFFI)

'ii,

[7 NIATHEMATICS SERIES: Entire Series $49.96®

CI ELECTRONICS SERIES: Entire Series $259.95 ®®

788-80tj"CC ~P ut(E.Z.S,
0 ACTION AOVENTURE GAMES: Entire Series $29.96®

snd columr names md squcuons lorminy a unique cnmputmg msclms. Tablc elemcnts can be multiplied,
divided, suhtractcd ar added to any other element. User can dsfms repastsd lunetmns common te a raw or
column grsauy nmplifying table setap. Huadreds ol unique camputmg machines can be dslinad. used, stored
snd recaged, nrth or without old dara, for lalcr use. Exceusm for sslss lorscssts, enginssnng dssign snelysis,
budgsls, invenlary liils. income ctstemen s, production planning, piajsct cost estimatesin short fm any
planning, nalyus or rcponmg prablsm thot can be solved usth a table. Umquv cmsvr cornmsnds anavi you
lu movc lo soy slsmcnt, chengs w ssluc and immsdiately see ths elfect on olker table valucs. Entire tebls
cso be printed by mccbmc psgm I • sri delined 3 5 columns) on a 40 column pnnteri

Hl RES rulor Nspliics display of ycor personal calendar. Automstic mulaple enuy af repstitnre events. Rs.
vuvr st s gtoncc impen., t dates, oppaintments, mi tiverwrres, binhdays, sctien dates. etc. ovsi a I year per.
md. Graphic c lendsr msrhi dates. Printcr and srrsen dnplsy a summary report by rnonlh of your fug texl
dsrcribing csch dsy 5 ccuon tem or ovrnt. Ideal lor anyone vnth a busy csleadai

701 W. BroadWay — P 0 BOX ]060

CALL COLLECT :

Van Horn, Texas 79855

Similar values ott all )iIgbfialllfDI gg5i5IICSIt fy terchottdige

9 11 5-283- 2 8 2 0
Von Horn OIIIIice SUpplly.„.

ided(le ZlalaeI(t

QREO BARON: Can you oulHy the HEO BARONs fhi> fssi smiun game srmulstes a machme gun DOG
FIGHT between yaui YYORLO INAR I Bl PLASIE and ths baran's. You can LOOP, OIVE BANK ai CLIMBinsny oneol0dnscuoni.andiecan the BARON m Hl HES grsplucs S14 95

QBATTLE OF MIOWAY. You are in rommsnd ul mv 0 SS. HORNLTS' OIVL BOMBEH squadron. Yuui
targen are lhe Anmalt csmeii, Akagi, Soryu and Kags. Yua muw fly Vaw wsy throuoh ZEROS snd AA
FIRE te mskeyour OIYE BONIB ruii In Hl RES graphici 814 95

CISUB ATTACK lfh Apnl, 1943. Thc vasmy cosvoy is headed loi thv CORAL SEA Yaur iub. rhs

STROYERS ihey're leit anddeadly. In Hl RESqrsphiri SIII 95
QFREE CA1ALOG Ao Pioqisms srv ml)Plied un diik sndiunun APPle n uiiniik 8 APPlviuti HGIA Csid 8'fRS.90 Lwel Hi snd rsqurie 32K RAM unlcss orherwiiv nuled. Uetsilsil witrvcliansmcludvd Ordeiirhip

perlvwthin54 ys. Card uiew includs card iiurabei Add Sl 50 uastsqv snd handhnqv iirh each oiderCalifornic rmidrsu sdd avilr sslsi rax. Forsign erders add 85.00 postsgs snd hendling.

AIORAY, has lust oghted the CARHIEHS snd BATTL'ESHIIPS EaiV Pickaigi. But watch out tm the DE

Make checks payable to:

DEALER For phone orders - 408-738-4387
DEALER INQUIRIES INVITEDTHE NA TIOIVWIDE StJPEHIIIIARKET OF SOUNDos

Microcotnpufing February 1987



zoex mw~f
~'Z H ZVZ V Z SJV

WFFa W
TRS-80' Model IH now available

with full range of M.P.I.
Double Density Drives

up to 2.8 Me+ytes on-line
floppy chsk storage.

Also available - Ultra DOS

Q. Ft )FPISF. 8% YIF

CAIL,lI. FOR OUR UNBEI.][EVAB]LE ILIOW PRECP46

IL,ZVEII. kV tI RtDDUC'Il'5, ENC.--
32238 Schoolcraft Road, Suite F4 e Livonia, MI 48154
313-525-6200 Outside Michigan call 1-800-521-3305

Pleaseadd $250fnr shipping and handling. Dectlers Orders Welcome
$1.50 C O.LI. LeVeII IV Pr iDduetS Cataleg
'Prodllct o f the Tandy Corporation REFUNDAB~E ON F(RST ORDER

NEW - SEND $2 FOR YOUR COPY
I~ ~

7HE FliRSti' TRS-BO® CGPAPATIIBLE CGMPUYER
WIITH HIIGH DENSIT'It' CGIIGR GRAPHIICS i

LNW RESEARCH introduces the LNNSDI a hiah porformanca color computer,
conspatible with tha TPS-80TII Nodal 1. The fully integrated LNN'80 is
n sophisticated and vernatilc microcomautarwith the following Yowerful
f eatures .

COMPATIBILITY
Hardware and softwara compatible to the Radia Shack T'88-80TFI I'todel I
computer , p r o v i d e s t h e w i d es t s of t . a re ' o nne n r a n y Tnicrocatnputer .
cassotte intarfac:; a ..aansion b u s
DISPLAY
sfuulity upper and lower case display.

Two modes af colar graphi s, high resot utian grnphics, 384 x 192 in
c i tn t c a l or s — hi<3har density than th: Apple 2! Low density color
g rapuic s a f 128 x 1 9 2 a re also available in einht colurS.

Hi ps resa l u t i a n - b l ack a n d w h i t e gr a p st ic s - o f 384 x 192 mi x ed w i t h
t axt a n d T HS-80TFI standard g r a p h i c s .
Bavorse v i d a n • : n t nuas i t e v i d s n R I ' o u t p u t .

PERFORMANCE

The LNNBO utilises the fast Z-80A micropracessar which executes at a
s pood o f 4 N H Z - ov e r twi c e t he s p e e f l n f t he TR S- 80TI4 Nodcl T .ILN'bi'80

PC BOARD 0 EXTERNAL DATA BEPERATOR

Aek about our: Keyboard
caDlnet
loodex
VIDEO 10040

814.95

ASSEIIIBLED
Ano FULLY YESYED

LNIW
RESEARCH

SYSTEM
EXPANSIQN
$69 [ USER MANUAL]

LNW RESEARCH 3163-E AIRWAY AVE COSTA MESA CA 92626 7144141%660
ORDERING INFORMATION

Add S3 Iarpassasaand Imndsns.CA sasldanss add BSsalas Ian

SERIAL RS232C 20mA I '0
FLOPPY CONIROLLER
32K BYTES MEMORY
PARALLEL PRINTER PORT
DUAL CASSETTE PORT
REAL-TIME CLOCK
SCREEN PRINTER BUS
ONBOARD POWER SUPI'LY
SOFTWARE CONIPATIBLE
'IOLDER MASK,SILK SCREEN• I I s I*

I I IS I I'. l l I I I S •
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Proven Favorites...

Kxciting New Challenges
These 10 Popular Games Offer

Here are 10 games that have never lost popularity. They've been played in many forms for many years.
And now they're among the favorite software packages in the computerized home-entertainment field.

Don't miss out on the excitement, challenge and downright fun of these programs. Take the word of
thousands of satisfied players. They're still tops. Order yours today and play your kind of game.

X X a
X TRS-SQ'

CHESSMATE-80 — This versatile chess opponent gives you a choice of ten levels
of play, from the "blitz" level (the computer has 3 seconds to move) to the infinity
level (where the computer will consider every possible move — which could take
years). This machine-language program is a conservative player and follows all the
rules of intcrnational play. CHESSMATE-80 can teach you how to move and
allow you to set up the board and play end games or special problems. CHESS-
MATE-80 battled Sargon Il to a draw at two minutes a move and beat Microchess
1.5 in six moves. (TI) Order No. 0057R $19.95.

BOWLING — Let your TRS-80 set up the pins and keep score. One player can
pick up spares and get strikes. (Tl) Order No. 0033R $7.95.OTHELLO

OTHELLO — Pit your strategic powers against a merciless, computerized op-
poncnt. You play on a board of 64squares. When you capture your opponent's
gamc disks (by bracketing them with your own disks), thcy immedia(cly change
sidcs to bccome mcmbers of your sct. You can capture several game pieces at
onc timc as long as they are in-linc horizontally, vertically or diagonally. Major
reversals of score are commonplace as whole blocks of men change side in an in-
stant.(TI)Order No. 0046R $9.9S

Apple" eo,eo

ggeq-.
II)©e'-GOLF

GOLF — Without leaving thc comfort of your living room you can enjoy a
challenging 18 holes of golf with a complete choicc ol' clubs and shooting
angles. Now, you necd never cancel your game because of rain. One or two
players can enjoy this game on your Apple II with Applesoft and 32K Order
No. 0018A $7.95Beginner's

Backgammon
and Keno PKT"

Your Cribbage

Checkers
Partner

$7.9S.

CARDS — A one-player package to let you play, with your computer, these
famous gamcs: • DRAW AND STUD POKER: These programs will keep your
game sharp; • NO-TRUMP BRIDGE: Develop your strategy and (hopefully) in-
crease your skill. (TI) Order No. 0063R $7.95.

BEGINNER'S BACKGAMMON/KENO--Why sit alone when you can play
these fascinating games: • BACKGAMMON: Play against the computer in a
game that's sure )o sharpen your skills; • KENO: Enjoy this popular Las Vegas
gambling game — guess the right numbers and win big! (TI) Order No. 0004R

CASINO I — Gamblers, gather round for: 'BLACKJACK — a fun-to-play and
tutorial version.that allows you to play every combination that they play at the
MGM Grand Hotel in Las Vegas; ~ROULETTE — also a game and a tutorial
which could enable you to develop the skill to make a fortune at the tables.
Order Ne. 0014P $7.95

CASINO II — This is not simply a craps game, it is a tutorial program that will
teach you the odds on every type of bet, so you can steer clear of the sucker bcts
that impoverish the unwary. Using the exact rules used at the MGM Grand
Hotel in Las Vegas, you'll play under actual gambling house conditions. Gei
thc edge you need to "get Iucky." Order No. 001SP $7.95

CHECKERS ift BACCARAT — Using International Rules, you'll p lay
'CHECKERS with your computer and the computer will keep score, time the
moves and even tell you when to jump (it'll be so busy, you may have an edge! );
'BACCARAT — gives you the choice of playing Las Vegas or Blackjack style
and the computer will deal the cards, figure the payoff and keep track of your
bankroll. Order No. 0022P $7.95

and

ORDER YOVR INSTANT SOFTWARE TODAY!
YOUR CRIBBAGE AND CHECKERS PARTNER — 0CRIBBAGE is a two-
pcrson game that you are sure to enjoy. This is NOT a tutorial — it is a gamc
worthy adversary. • CHECKERS: An old favorite which follows international
rules, including multiple jumps. (TI) Order No. 0068R $9.95.

{T1) TR S-80 Model 1, Levell l , 16K RAM

Just Call Toll-Free
.- 1-SQQ-258-5473

TMwar A trademark of Tandy Corporation
A trademark of Apple Computer Inc.

*** A trademark of Cornmodore Business Machines Inc.
PETERBOROUGH, N.H. 03458 603-924-7296
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Load and save machine-language programs with consummate ease.

Autoloader Program
For the C1P an Superboar I I

By David W. Kammer

with the ROM monitor.

MAI3IINB

A9 PP
85 FP
A9 65
BD PP P2
A2 PD
BD CE 1F
2P 2D BF
CA
lP F7
A9 PD
2P 2D BF
A9 PA
2P 2D BF
A2 P7
BD DC 1F
2P 2D BF
CA
1P F7
2P BP 1F
PA
PA
PA
PA
Bs rr
2P BP 1F
18
65 FF
Bs rr
2P BP 1F
PA
PA
PA
PA
85 FE
2P BP 1F
18
65 FE
85 FE
2P AC FE
A9 PD
2P 2D BF

A s an owner of OSI's Superboard
II, I eventually became tired of

writing programs in BASIC and start-
ed machine-language programming

The documentation carefully ex-
plains how to program from the key-
board and mentions how to load ma-

A DDRESS C OB E LABE L hNE OPERAND

1ECP
1ECP
1ECP

1ECP
1EC2
1EC4
IEC6
1EC9
1ECB
IECE
IED1
1EDZ
1ED4
1ED6
1ED9
1EDB
1EDE
1EBP
1EE3
1EE6
IEE7
1EE9
1EEC
IEBD
1EEE
1EEF
1EFP
1EF2
1EFS
IEF6
1EF8
1EPA
1EFD
1EFE
1EFF
IFPP
1FPl
1FP3
1FP6
1FP7
1FP9
IFPB
1FPE
1FlP

LOAD1

LOAD2

~ o $1ECP
ADR o $FE
STP ~ SFP

START LDA PP
STA STP
IDA tt$65
STA $P2PP
LDX P13
LDA TE XTI > X
JSR SBF2D
DEX
BPL LOADl
LDA PSPD
JSR $BF2D
LDA <SPA
JSR SBF2D
LDX tt7
LDA TEXT2, X
JSR $BF2D
DEX
BPL LOAD2
JSR KEYB
ASL A
ASL A
ASL A
ASL A
STA ADR+1
JSR KEYB
CLC
ADC ADR+1
STA ADR+1
JSR KEYB
ASL A
ASL A
ASL A
ASI.
STA ADR
JSR KEYB
CLC
ADC ADR
STA ADR
JSR $FEAC
LDA PSPD
JSR $BF2D

Autoloader program in machine language.

CR AND LF

PRINT OUT "PGN ADD2"

DISPIAY STARTING ADDRESS
CR AND LF

INITIALIZE STOP FLAG

INITIALIZE CURSOR POSITION

PRINf OUT "CASSETTE WRITE"

CO&tENT

chine language from cassette directly
to memory. However, it doesn't say
how to generate rnachine-language
tapes in the first place. This program
lets you produce self-loading tapes
that wil l l oad a m a chine-language
program anywhere in memory,
The program is in 6502 machine

GET STARTING ADDRESS FRON KEYBOARD, DISPLAY
IT> CONVERT TO I|EX AND STORE IN $FF AND $FE

monitor and BASIC.

language and is located in the highest
memory of an 8K machine. It uses
many of the subroutines in the ROM

To use the program, type in the ma-
chine-language program that you
w ant to s ave anywhere i n R A M
memory except between $00FO-
$0220 and $1ECO-$1FFF. The pro-
graln must end with the three illegal
op codes 93 93 93 as an end flag. Put
the monitor in the address Inode, en-
ter the address of the autoloader pro-
gram (1ECO) and type G. Then type
in the hexadecimal address of the
program to be saved after the
prompt.

Put the cassette recorder in record
mode and touch the space bar. The
address will be updated on the screen
as the program is recorded, and the
computer will jump to the monitor in
the address mode when finished. The
first program you should put on tape
is the autoloader program ltself.
To load a machine-language pro-

gram from tape, go to the monitor in
the address mode, start the cassette
recorder in playback and type L. You
don't need to type in the address of
the program; the monitor wil l auto-
matically load the program starting at
the correct address. When the pro-
gram is finished loading, the comput-
er is back to keyboard control, but in
the data mode. To run the program,
type a period (,), the entry address of
the program and G. •

David W. Kammer, Department of Physics, Al-
bion College, Albion, Ml 49224.More
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Listing
1F13
1F15
IF18
1F1A
IF1D
IFZff
1921
IF23
1F26
1F28
1F2A
1F2C
1F2F
IF31
IP34
1F37
IF39
1P3C
1F3F
1F41
1F44
1F47
1F49
IF4C
IF4F
1F51
IF54
1857
1F59
1FSB
1F5D
1FSF
1F61
1F63
1FG5
1F67
1F6A
1F6D
1F6F
1F72
I F75
1'F77
1F7A
IF7C
IF7E
IFBif
1F82
I F84
IF86

1F89
1FBB
1FBE
IF9ff
1F93
1F96
1F97
1F99
1F98
1F9E
IFAff
1FA3
1FA5
lrAB
1FAA
1FAD

IFBff
IF83
lFB6
1FBD
1FBB
1FBE

IFBF
1FCII
IFC1
I FCZ
1FC3
1FCS
1FC7
1FC9
IFCB
lFCD

1FCE
1FCF
IFDB
IFD1
1FD2
1FD3
1FD4
1FDS
lFD6
IFD7
1FDB
1FD9
1FDA
lrDB
1FDC
1FDD

BD

86

86
4C

A9

81
C9

86

86

C9

BD

continued
fhA
2D BF2ff

A2 Ifh
E4 1F
2D BFZff

CA
Ifh
2ih ffff FD

2if
Dfh
A9
2fl

Zlf
Zff
AS

C3 IFZfh
Zfh

BF 1F2ff
Zff
AS
Zff
ZB
A9
Zff
Zfh
AfhN

FE
93

Dff 94
Fff
84Dfh
N
Fff
BF IF2ff

Zff
81
Zff
Zff

fhD
81 FCZff

A6 Fff
EB
Fff ff9

FE
Dff Dff

FF
54 1F

2E
81 FC2fi
ff3
FS IF
81 FCZB

CA
I fh

ZB
3)f
81 FCZff
3fh
Bl FCZfh
ffD
81 FCZff

4C

ffff rDZff
Zff
ZB

fh3Iih
4C Cff 18
6th

4A
4A
4A
4A
29 BF
C9 fhA
9th ffZ
69 86
69 38
68

45
54
54
45
53
53
41
43
Zff
45
54
45
52
57
3F
44

F7

43 FB

2D BF
93 FE

P7
2F
81 FC

Dl FC

C3 IF
81 FC

F9
28
81 FC
FF
BF 1F
Bl FC
FF

81 FC
FE

Bl FC

C3 1F
81 FC
2F
81 FC
AC FE

; HEX
llX

TEXT DATA
TEXT1

CfIANGE
DlD

llXAL

KEYBQARD
KEYB

SPC

TEXT2

IlEBE4

HEBE2

HERE3

RE
f 0 ASCII
AlI

LDA
JSR
LDX
LDA
JSR
DEX
BPL
JSR
ChlP
BNE
LDA
JSR
LDA
JSR
JSR
LDA
JSR
JSR
LDA
JSR
JSR
LDA
JSR
JSR
LDA
JSR
JSR
LDY
LDA
ChP
BNE
INC
BffE
LDX
STX
JSR
JSR
LDA
JSR
JSR
LDA
JSR
LDX
CPX
BEQ
INC
BNE
INC
JhP

TO KEYBOARD
LDA
JSR
LDX
LDA
JSR
DEX
BPL
LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
JLP

JSR
JSR
JSR
BPL
JhP
RTS
SUBR
LSR
LSR
LSR
LSR
AND
Chlp
BCC
ADC
ADC
PfS

ff$ffA
$8F2D
f16
TEXT3> X
$8F2D

LOAD3
$FDiffi
fr$2ff
SPC
4$28
$FCBI
ADR+1
iIXAH
$FCBI
ADR+1
HXAL
$PCB1
ADR
HXAH
$FC81

HXAL
$FCB1
8$2F
$FCB1
$FEAC

(ADR), Y
4$93
HERE2
STP
HERE3
ffB
STP
IUQUl
$FC81
(ADR) >Y
HXAL
$FCBl
4$)ID
$FC81
STP
ff3
END
ADR
PGhtD
ADR+1
PGhtD
CONTROL
lf$2E
$FC81
if3
TEXT4,X
$FC81

llERE4
8$2F
$FC81
It$3ff
$FCBl
8 $3fh
$FCBI
ff$ffD
$FCBI
$FE43

INPUT SUBROUTINE
$FDlffh
$8F2D
$FE93

START

OUTINE
A

ADR

A A

A $7$ffF
N Ifh
ASCZ

IA
tff

IETfESSAC

I?DDA MGP'

19 - 2

ETIRW'

CQNVLIRT TQ ASCII

SHIFT TQ RIGIIT 4 TIhiES

END OF PROGRAMf

YES, EXIT
INCREhfENT PROGttAhf ADDRESS
AND GET NEXT BYTE

H/ H TO CASSETTE (DATA hlODE)

DISPLAY CURRENT ADDRESS

LOAD PROGRAl4 BYTE
STOP CHARACTER7
NO> INITIALIZE STOP FLAG
YES> INCREhtENT STOP FLAG

CttktVERT TQ ASCII
DUMP tflt2f NIBBLE TO CASSETTE

CONVERT TQ ASCII
DUHP IQW NIBBLE TO CASSETTE
CR TO CASSETTE

H/w TO CASSETTE

ASCII ff TO CASSETTE

ASCII 8 TO CASSETTE

CR TO CASSETTE

JlBP TO MONITQR

INPUT CHARACTER FRQhf KEYBOARD
DISPLAY IT
CONVERT TQ HEX
LEGAL CHARACTER'?
NO, TRY AGAIN

WAIT FOR SPACE KEYBOARD ENTRY

PRINT OUl' HTQ LOAD HIT SPACE"

" " TO CASSETTE (ADDRESS MODE)

STARTING ADDRESS TO CASSETTB

" TO CASSETIT.

OUTPUT ADDRESS $8ffFB TQ CASSETfE

C e emce 31% CAT

APPLE COMPUTERS
Apple En>emwe • cwwa entl»
ubh 0 I daa 5 I 0 SMClad dl
9 9 Apple 9
Appla 8 Ksyedanl
Applo 9 DIM.
Applo 9 Dmk Mlackwlluo plsk
APPLE 01 Q aaable «m
TRSOS SIODEL I
KeyDolrd
Cpsmlm
Vldeo Dlsplay
p>c>AQ> olrw
HGTE.Aed % OD lor E mnpc

TRSdtp Sl " Dltk
Tue 0 Sk Cpmr I • tOO Or Oldet.
TRB08 UOOEL It
EnpeU It
Keybosrd 0 ly
Thme Olak Unlt 79" 0 I SM
TASMO MOOEL 07
TASAQ COLOIS COMPUTER
Llna Prlnler I
Llns prlnlw 0
L lml P l a
Lal Pluhdt IV
L eprl lw y l
Dmsy whael prlnler 9
Outck Pthest I
0 I L P I lal a
PET COMPUTEIIS
Pal 2%1
Pal MOZ
pel 20>0 Dsl
am 20% Prmto
Pal %Z3 P Inler
ATAtfl MM
Ald I SQO
Ala I SIO Oak
CROMEMCO Sy«em Thlm

Crememco 3770 Prlnlo
C omomco Srp! mlnla
5UPERSRAIN
Em Mlor
I Iahube
8 Imrchl'
HEATH COMPANT
H.ls. Hms CRI
tsl1 Oak
H21 Osk.
Htt OH
HcL H.lt Co 0 te t l
H.l• Pn*ler
H 3> Pllhm
H-36 I'rl le
OIOITAL ELECTRONIC5
fmta Sysltm Ta
Dacecopa Tonh I M
WTITQ Tennlnsl
Vlltp Tarrhln«
vy.l00 Te
Dccp ale
Dsc hla 9
Dcm ta 01
Oecuhlef IV
OHIO SCIENTIPIC
clp ce p l a« p l Kerwtwd
CSP Cnnlfl Ia • Ih Karlmlrd
C"D Coll o m
CID Co pule
C2 GEM Cone le
03 07M Co >ule
C3 Sl Cu puler lalnple
C3.$1 Computal lslackael
WANO COMPUTERS
Tt >ml *uh dmk

A>Me 9
• I $15%

12 65
7 65
395
7 95

$1 • IU
I • fm
'I • 15
IS SS
16 95
'I • 95
10%
22 95

510 %
19 05
19 95
10 95
18 05
IS 9S
m 95
18%
IS fN

I 765
• 95

'I IS'
19%.

I lenace
I • SS

7 175

61295
12 65
12 95
9 95
7 65

I'le 95
• %
5%

III 95
I9 QS
19.95
10 QS

TISID
I • 95
19 95
I • 95

MS fil
905

II 95
QSS

12 95
9 95
15 95
19.65

IZZ Ml
.7%
10 65

II • 65
9 95

$16 95
0 55
15 95
6 IO

Il QS
IS 95
ISS
5%

LDI1PUCovEitf
P.O. Box 324 (DePt. A)
Mary Esther, FL 32569
Phone (904) 243-5793

DEALER Ihf()UIRiES INVITED

Send check Dr monay order to

Overseas orders inclf2de $4.OO poetage
Include $1.50 for poslage and handHng.

• Cloth Backed Naugalhyde Vlnyl
• Waterproof & Dustproof
e Longer Llfe
• Improved Reliability
• Two Decorator Colora-

Saddle Tan and Black

COVER YOUR INVESTMENT

5woc 10 120
Adds te t m l s 25 I t d % D . o l c
ACLI.S
Lwua v oso 100
L tede. Tdee % 8 0
PRINTEAS
HEC Sp te 0 n ut bu o rd
r lEc som l e a ou ! K ybmm
0 t I th Kot bue d
0'lb u *eno I Kaycoa d
lem * n Ketemra
'I u Inc u l Karbo> d
0 S S > I u l
0 u' Sc ' I v t h h at bea d
Gl > Sp I V * ' l l o I K atb a d
T letrp >3
1 05SSCP p T Q e
I» 11 « l H fmo 5
I o • Io 1 00 o' DM
cp to a >1 31
IOG Pill 102 703 rol 1 5 3
Cs Ia I • 179
Ca I 0 I • P l 13 0 13 1
C 'I' I 9 1 2
a 1st 0>6005
l ec 1 G I IK O

Dl«mm SLI
Itk lala SL750
OISK OAIVES
MK OPO I l i u ' I 1 0>2. IDI3. 1653
v Im De 51a D,IS
V l t t O ' D l
M«. ' I I S " Ds k
Lcuu cc el'ea Dsn
Lccu 'I' • 0 sl
wal%1 o 852 0>k
P cc 5 ' Gel
MIHI' • Ind MANE' •
I BM 1610 P l e
IBW 3601 ker«m d
10'u 36!0 S S 3%> E It t le
lfl'V 51.0 C > I
IBKI Sltl3 P * te '
IBM 3218
IBM 37711
IBhl 5 51 cl I n rrK Q 0
ISII 5751 I rpswd
OATA OENERAL
Oalnt LPi
0> I I P I
0>th l f 7
Dall ' DISt
Dlll 1 02ID
b 057 CRT s • h r b d
60 ' CRI 0 Ku boa p
le al* t t l VIP 1700 I KA eybhu

1« 0 Ihuul c l • k
ZZH a«s
7221.W • nl •
7231 P Iw
77$1 P tw
CPT 50% Cc I'uto'
CPT Rolse IV P to
CPT Retse V Pr la
Co I • coo PE I e b ' I
Co p coe h Ke bwpd
Vwlo 0 esr c MZ Cw pule
Vcclu 0 srr»c Mmdlo>s Ta •
Huhh Sla He Io
Io* l H P>cka d 85
Swltl t
Ta as r • I menl • 99 •

w 1 • or 3621
Pu yMO Pht Sywa %1 7 Cu P u
pobMO st c Ke wm d
CRT' •
Iak utc IV I 912 o 9 20

a lru a s t> hts enl

$11 QS
IS 9'
15 95
19 95
19 9S
19 %
19 %

ul$23 95

$12 QS

Ib 95
22 95
19%
22 95
2 95

27 95
9 95

$9 95
e e5
6 95
0 95
9%
6 95
• 95
l fm

$15 W
15 95
IS 9S
15 95
IS '15
15 95
I • 95
15 95
5 9b

'12 95
'7 65

$1> PS
10 95
18 95
19 05
la 9
9 QS

17 95

109
19 BS
22 IM
19 95
19 IP

122 95
17 QS
IS VS

SIS 95
5 9S

$1 • 05
IS 9S

II • 05
'I • QS
9 Sb
9 95

ld 95
I • SS
I 95

• 95
9 >S

'fl 95
10 %
9 9

12 '15
I I P I
12 95
15 95
15 %
15 Pl

vgo

~ Header Servfce — see page f94 Microcomputing, February 1981 159



ASQ koweN'cmme
IIIC5a eGtIe PKRS-It M

Plgg@K)QOCX
Semz@0

Listing continued

CFNII'RQAaIZS
IIIQWI Add lowercase and optional
second character sets to ALI.
MODELS* Centronics printers — in-
cluding the popular101A and 779:
96 Character ASCII; OPtional
character sets: APL, TRS-80/H-19
Oraphics, Scientific, Customer-
deflnecl. Except 730, 737 end 6000-serles
Avallable now In two versIons:

9 x 7 dot matrix — $135.00 AgT)
Optional Character Set — add $15.00

@LSO: Refurbished Printers!
Limited quantity now in stock:

730-1: $450 306: $595
101/101A: $795 103: $995

5 x 7 dot matrix — $95,00IA&Tl

Postage Paid on Prepaid Order

1 FDE
1FDF
IFEII
IFE1
1FE2
1FE3
1FE4
1FES
1FE6
1PE7
1PEB
1FE9
1FEA
1PEB
1FEC
1PED
1FEE
1FEF
1 PFII
1FF1
1FF2
1PF3
1FF4
1FFS
1FF6
1FF7
1PFB
lFF9
1FFA
1FFB

44
41
29
4D
47
59
45
43
41
SII
53
2II
54
49
46
21I
44
41
4F
4C
2II
4F
54
42
46
31I
3II
93
93
93

CIP ROttrt subroutines and locations.
Prints character in accumulator (A register) to screen offset by cursor. The cur-
sor position is in $0200. This subroutine also processes a CR ($0D) and LF($DA)
and increments the cursor positon after every print to screen.
Takes address stored in $FE (Iow) and $FF (high) and displays on screen.
Returns ASCII character from keyboard in accumulator.
Outputs byte in accumulator to cassette.
Converts byte in accumulator to hexadecimal. Returns $80 if not a legal hexa-

Entry into address mode of monitor.

.BYTE 'BFIIII'

TLLXT3 ,BYTE 'ECAPS TIll DAOL OT'

12503 King's Lake Drive
Reston, Virginia 22091

102: $1195 s h ipped postage collect

D igital ~ s l
Systams
Engineering

SBF2D

SFEAC
SFD00
SFCBI
$FE93

decimal character.

STQP FLAGS

(703) 620-2994
All products waranteed 90 days

Mastercard, VISA, Check, MO, PO

EQ
IN 2~61e O'R@eM

'iP2©-IIQa- l5)~ ©994V
flJ if
,1 0 NO OUT-OF-STATE TAX

U NO SHIPPING COSTS

'lI'IIS=8$ M ©QiÃL, 090

IIwcs
9963IDIKIL IIII eett 5 5 G GO NEW PERSONAL COMPUTER...

REAL-TIME CLOCK, SHARPER
CRT IMAGES AND FASTER
LOADING CASSETTESPACKS ENOUGH DATA HANDLING POWER FOR

MANY SMALL BUSINESSES.

'lI'RM5© C©II.©NI @
COMr UVIER OR WD(EO ~ e m)elh

Qrreeee
• Iree

A LOWCOST, COLORCOMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT

CERTIFIED CHECKS
CASHIERS CHECKS
OR CREDIT CARDS

S • %,%,%,'L%% '
137 NORTH MAIN STREET, PERRY, MICH. 48872
lMWIM'QGNL 2 QLt,S I)IXiC. - -

PHONE (517) 625-41 81MCS' WARRANTIES HONORED BY ALL RADIOSHACKS o 'T.M. TANDY CORP.
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y(g OO

I eo O O
so tttt

0
I

Pif
g i7

(g
(gr

~68'

(ps()
8& ~~

50

08 fst&
CS"

(ee CB C6 , A
Zs O r

aP
piO'

y/ •

© (7 (®C assa a
sJ

ANYONE
. ~ who can't eapertly assemble

swtith the Apple II®

e easy-to-use package...
and this

c' 05

... 4:,,'
s

< rrr i
I

just isn't meant to program.

If you're really interested in program-
ming...assembly language is the only way
to go. It's faster, more versatile, and lets
you fine-tune progr..ms so they work
exactly your way.
Whether you're a beginner, in-betweener,
or an advanced programmer, our 4-part
assembler package is just your speed.
You'll find it's easy to learn, easy to use
and rnore powerful. Of course, you can
buy any of the programs separately. Or,
for a limited time get the complete 4-part
package for your 48KApple II'with DISK II
drive, at the special price of $99.95. Look
what it includes!

LISA.
This is the rnainstay. It's the only inter-
active assembler that's so easy to use,
whatever your skiII level. With an average
speed of 20K lines per minute, it's 4 to 20
times faster than others. Since it's a
symbolic assembler, you don't have to
keep track of addresses. It also provides
30 pseudo opcodes and comes with

approx. 140 pages of easy to understand,
superior documentation. S49.95.

XREF/65-
SCTOLISA - SORT 2.0.
This program handles the details like a
master. XREF/65 allows you to create
cross-reference listing of all variables and
labels. And it helps reduce debugging
and documentation time. SORT 2.0 sorts
and displays the LISA symbol tables,
while SCTOLISA can automatically con-
vert SC Assembler" 3 .2 f i les to LISA.
$19.95.
IA Ca/65.
It delivers fnore control and reduces
debugging time dramatically. Its symbolic
trace listings mean you can forget wasting
time looking up addresses in symbol
tables. Its ability to stop listing at any time
means you have sure control. And its four
breakpoints let you change registers,
memory locations etc. during trace.
$24.95.

IMSASM/6$.
This is the disassembler that's easy to use,
for you, me, anyone! Because you have
control and decide what code should be
instruction or data. And itallowsyou to go
in and create LISA based text files for pro-
grams where you've never seen the
source code. S29.95.

Entire 4-part package, on diskettes, com-
plete documentation, and backed by
Programma tnternational, only $99.95l
(A >24.85 saving.)

'Apple II is a trademartr of Apple Computer, Inc.
"SC Assembler is a trademarft of S-C Software

,~ /~g (JX'1 )Ijk' I
Programma International, Inc.
2908 N Naomi Street,
Burbank, Ca. 91504 v 277
(213) 954-0240
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Gives new meaning to the word portability.

By Nat Wadsworth

OIulces.

about $2500.

ome seven years ago I was in -
volved in the design and manufac-

ture of one of the first microcomputer
systems made expressly for personal
computerists.

The SCELBI-8H included an 8008
CPU chip, was t ypically supplied
with 4096 bytes of memory and used
machine-language programming. A
separate interface and keyboard in-
put the data, and another special unit
let the coInputer display messages on
the face of an oscilloscope tube.

The whole package, complete with
5 amp power supply, weighed in at
some 30 pounds and took up two cu-
bic feet of space. The system sold for

The other day I walked into a local
Radio Shack store and bought the
new TRS-80 Pocket Computer.

It comes complete with an integrat-
ed alphanumeric keyboard and dis-
play. It has considerably more mem-
ory (including a BASIC interpreter
and operating system in read only
m emory) t h a n t he p i o n e e r i n g
SCELBI-8H. It is programmable us-
ing high-level BASIC language.

The cornplete unit is 1/2 inch thick,
2-3/4 inches wide and 7 inches long.
It tips the scales at a featherweight six

Like the SCELBI-8H, this machine
is a pioneering personal computer,
the first pocket computer to be made
commercially available. It truly her-
alds, I do believe, the coming of the
personal computer revolution f o r
everybody.
Orders of Magnitude

The TRS-80 Pocket Computer (PC)
has the features and abilities that I
would have liked to design into the
162 Articrocomputing, February 1981
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SCELBI-8H seven years ago. Namely,
it is highly portable, highly functional
and capable of being highly personal-

In just seven years technology has
permitted computer system design-
ers to improve performance by or-
ders of magnitude (that is, powers of
10, when dealing with the decimal
numbering system). Let's take a look
at some of the areas where these vast
improvements have been made. I'l l
start by recapping some of the above
figures.

The TRS-80 Pocket Computer, tak-
ing up about ten cubic inches of
space, is roughly 1/345 the size of the
early personal computer. That repre-
sents a difference in magnitude of or-
der two-plus. The PC is about 1/80
the weight of many desk-top systems,
That is, again, almost two orders dif-
ference in magnitude.

~u

~ ~ ~ ~ m QQ~ ~ ~ OsI ~ M QhQ G

The early 8H system needed about
Z5 watts; the TRS-80 runs on four
watch batteries and consumes 11
milliwatts when i n t h e o p erating
mode. The order of magnitude differ-
ence for power consumption exceeds
t hree! (Twenty-five watts i s some
ZZ72 times more power than 11 milli-
watts.)

Incidently, at those power levels
the manufacturer claims some 300
hours of operating time on a set of
batteries. At an hour or two actual op-
erating time per day, that comes to a
slx to nIne Inonth period be'tween
battery changes. (By the way, i t re-
tains Its memory contents when not
being used at just a fraction of its nor-
mal power level.)

Na( Wadsivnrth, PO Box 232, Seymour, CT
06483.
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e r can s e r v e

er reserves extra

not included in

The TRS-80 Pocket Computer pro-
grams in BASIC language. As a mini-
mum, that is at least an order of mag-
n itude more convenient than p ro-
gramming in machine language.

Real Capability
The TRS-80 Pocket Computer is

not a toy. It is a genuine computer by
all formal standards and as proved by
practical application.

The machine comes equipped with
a BASIC operating system built into
its ROM memory and the equivalent
of 1424 bytes of user memory, This
might not seem like much read and
write storage to people used to run-
n ing with 6 4 K
and dual eight-
inch disks, but it
is considerably
more than you
might e x p ec t ,
because the in-
t erpreter p e r -
forms tokeniz-
ing and program
packing t r i cks,
and the comput-

d ata m e m o r y

the above count
for use by pro-
gram variables.

F irst t h i n g s
first. For s tart-
ers, the TRS-80
Pocket Comput-

purely as a mul-
tifunction calcu-
lator by operat-
ing in the direct
execute mode.
You don't have
to do any programming; simply type
in your formulas using algebraic no-
tation and press the enter key.

Do you want transcendental func-
tions such as sine, cosine, log, natural
logarithms or exponentiation?Just
type them in. All those functions and
more are provided in ready-to-use
f ormat. Parentheses in y ou r f o r -
mulas? You can use up to 15 levels of
them if you want.

But you aren't going to buy a real
pocket computer just so that you can
have a fancy calculator, so let's get on
to the good stuff.

Four Operation Modes
First there is the regular PRO, or

program, mode. This is the mode you
use to enter and edit a program. This

..I
0

"Thal's funny. .. according (o this, we shouldn't have run ou( of gas for another 36. 7832 miles

ties. You can do all the standard ed-
iting operations such as inserting or
deleting characters and new lines.

You can use line numbers from 1 to
999 when creating a p r ogram. A
special feature lets you assign alpha-

For language, you have the staii-
dard selection of BASIC statements
i ncluding LET , I NP U T , P R I N T ,
PAUSE, PRINT USING, IF. .. THEN,
GOTO, GOSUB, RETURN, FOR.

. .

S TEP, NEXT, S T OP , E N D an d
CLEAR. There is even a l i t tle audio
beeper (BEEP) built into the unit for
audible signals when programs need
input or to announce other types of
pertinent events.

Need to know how much program
memory you have left? Just ask for

machine has complete editing ability.
You can access any line or group of
lines in a program using the LIST
command (shortened to L t o save
keying strokes). When you reach the
appropriate line, cursor control lets
you skip over words and characters
to get to the part of the line that you
want to Jeal with.

The display shows up to 24 charac-
ters at a time. However, you can roll
the display right or left along a full
80-character line. (Yes, you can have
multiple BASIC statements on a line,)
Naturally, you can also scroll the dis-
play up or down.

Remember, I said full editing abili-

unit. If you want to select a particular
routine from a group residing in the
machine, you can use the RUN (line
number) format. However, as I wi l l
explain, programs can be executed in
other ways.

But suppose your program doesn't
work correctly right off the bat? Well,
you just shift r ight into debugging
with the DEBUG command; the com-
puter will enter a break condition im-
mediately after each instruction is ex-
ecuted. You can then inspect the val-
ues of variables, step to the next line
in the program, continue debugging
in a fast modality or resume normal
program operation.

The PC can operate in two more
modes. The DEF mode lets the opera-
tor define any one of a group of keys
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variables are limited to seven charac-

the info with the MEM command.
Variables? You can use the 26 let-

ters of the alphabet as numeric or
string variables, although the string

ters per string.
If you're d isappointed because I

only rnentioned letters as variables
through subscripting, don't be. You
can assign up to 204 variables
through subscript ing. O f co u r se,
there is a trade-off here. As in any
BASIC, the more variables you assign
(beyond the 26 letters of the alphabet
in this case), the less memory you
will have available for program stor-
age. The 26 l e t ter-of-the-alphabet

a ssign m e n t s ,
t hough , a r e
mernory-free on
the Radio Shack
PC. Memory for
these variables
i s provided a s
part of a f i x ed
m emory a r e a
that is not used
f or p r o gr a m
storage.

O nce a p r o -
g ram o r p r o-
grarns (you can
h ave a w h o l e
bunch of di f fer-
ent programs in
m emory at t h e
same time) are
in memory, you

the RUN mode
to execute them.
You can use the
RUN (shortened
to R.) if you just
h ave a s i n g l e
r o ram in t h eP g

must switch to

numeric labels to lines,



ticular action.

as invoking the operation of a partic-
ular program or routine. You can des-
i gnate any p rogram or r ou t ine i n
memory as a defined operation by as-
signing a label to the first line in the
program. The label assigned must be
the symbol for the selected key. The
selected key i s one t hat the user
wants to designate for invoking a par-

The DEF mode thus enables pro-
grams or parts of programs to be ex-
ecuted or accessed more convenient-
ly than by using the RUN command
followed by a l ine number. This is
particularly true if the key selected to
perform a programmed operation is
mnemonica l l y
related to the ac-
tivity. Thus, the
I key might be
defined by a us-
er as the one to
use when the in-
terest portion of
a financial cal-
culation was to
be performed.

By the way, a
couple o f r e-
m ovable t e m -
p lates are p ro-
vided. You can
write on t h ese
templates and
fit them around
the special keys
used in the de-
fine mode. They
slip off the unit
a nd c an b e
stored i n the
computer's car-
rying case.

Finally, there
is the so-called
RESERVE mode of operation, which
lets you to assign statements, func-
tions or cornmands to various keys
within a group of designated keys.
There is a limitation in this mode; the
operation cannot exceed 48 program
s teps. The practical intent of t h i s
mode is to let you execute frequently
used functions or operations with a
single key.

For instance, in your line of work
you might repeatedly need to refer to
t he quadratic formula. I f so , y o u
could place the steps necessary to
solve that formula in mernory wi th
the computer operating in the RE-
S ERVE programming mode. Y o u
would then assign a particular key to
that operation. Perhaps you might
use the F key to represent formula.
164 Microcomputing, February 1981

DOO

300 PAUSE "START"
400 FOR X = i TO ioo
500 NEXT X
700 PAUSE "END"
800 END

"It's a new course at the University called The Healthy Computerist."

Thereafter, whenever you needed to
solve a q u adratic p r ob lem, y ou
would just switch your TRS-80 to the
run mode and punch the F key.

Or, suppose you are working on de-
bugging a complex program, You
needed to frequently check the val-
ues of three variables. You could use
the RESERVE mode to put in a short
routine that would display those val-
ues each time you struck, say, the V
key.

In essence, the RESERVE mode lets
you customize or tailor the PC to your
specific needs. It is an extra feature
that lets the machine be personalized
to each user's unique requirements.

Benchmarks
From time-to-time, Kilobaud Micro-

computing has run articles on bench-
marking the various popular micro-
computers. I recently hauled out the
June 1977 issue and took a look at
some benchmarking routines worked
up by Tom Rugg and Phil Feldman
("BASIC Timing Comparisons," p.
66).

I modified their Benchmark Pro-
gram 1 to appear as shown here:

article.

to PRINT statements. The difference
is that messages are just briefly dis-
played (for about a second); the pro-
gram then continues automatically.
(The PRINT statement on the PC re-
q uires that the entry ke y b e d e -
pressed before program operation
continues. This.option makes sure
you won't miss any vital directives.)
The FOR loop was ended at a value

of 100 instead of 1000 as in the origi-
nal benchmark. The trial times I ob-
tained were then multiplied by 10 for
comparison with the microcomput-
ers discussed in the benchmarking

Why was the FOR loop value cut to

P rimar i l y b e -
c ause th e P C
l imits the FOR
range to a maxi-
r num o f t h r e e
d igits o r 9 9 9 .
This is a l imita-
t ion of the ma-
chine, but not a
s erious one; i t
can be c i rcum-
v ented by f a c -
tors inside the
loop or by using
nested loops.

T he a b o v e
limitation might
rnake you won-
der if the TRS-80
Pocket Comput-
er is an integer
BASIC machine.
No, it is not. I t
has full floating-
point capability
to ten significant
d igits and p l us
o r rn i nu s t h e

99th power. This is what it normally
uses for calculations. But the variable
value of FOR.. . NEXT loops must be
integer values in the range 1 to 999, as
must any specified STEP value. (The
value 1 is assumed for a STEP value if
none is specified.)

So, if you want to perform a calcu-
lation on a variable over the range of,
say, 10 to 9990 in steps of size 10, you
need to do the following type of pro-.
cedure: Have the FOR... NEXT vari-
able go from 1 to 999 with a step size
of 1. Multiply those values by 10 in-
side the loop, using a different vari-
able name to obtain the range actu-
ally desired.
, I also used X as a variable in the
benchmark program, instead of the
v ariable K u s e d i n Ru g g ' s a n d

100 for the test?

T he PAU ~ tatem e nts on t h e
TRS-80 Pocket Computer are similar



man and Ru gg

two seconds that

Feldman's tests.
Why mention such a seemingly

trivial alteration? Because it makes a
difference. Because of the manner in
which variables are stored, ones sym-
bolized by the letters W, X, Y and Z
can be looked up faster than those la-
beled A, B, C and so forth. Using the
variable symbol X in the benchmark
tests instead of the variable symbol A
results in about a 20 percent better
performance.

So how did Benchmark Program 1
stack up? The test for 100 loops ran in
18.5 seconds. This f igure must be
multiplied by 10 to get a comparison
figure to use against the machines
t imed by Fe ld-

So the time for
1000 l o o p s
w ould b e a p -
proximately 185
seconds. That is
about 90 t imes,
or cl'ose to two
orders of magni-
t ude, s lo w e r
than the typical

m any m i c r o -
computers take
to perform such
an operation.

Yes, the ma-
chine is consid-
e rably s l o w e r
t han most m i -
crocompu ters.
But it st il l does
f loat ing-po in t
operations a lot
faster than you
can do them in
your head!

The speed is
r oughly comparable to that o f a n
8008-based machine. But let's keep
in mind one other significant factor.
The pocket computer is only pull ing
11 milliwatts of power. As the old
saw goes, "It takes power to obtain
speed." You have to make some sort
of sacrifice in a machine of this size.
When you have a machine that can
give six to nine months of typical dai-
l y operat ion o n a set of f ou r
wristwatch batteries, you can't ex-
pect it to set blazing speed records.

gQ lf

300 PAUSE "START"
400 X =0

500 X = X+I
510 A = X/2'3+4 — 5
520 GOSUB 820
600 IF X<100 THEN 500
700 PAUSE "END"
800 END
820 RETURN

This one executed in 78 seconds.
That makes the benchmark 780 sec-
onds when adjusted for a loop of 1000
instead of 100. Typical microcomput-
ers run the program in about 30 sec-
onds. Note that the performance ratio
is now down to about 26:1. It appears
that as the benchmarking programs
are given a larger variety of opera-
tions, the disparity between the time
required by the PC and i ts bigger
cousins becomes smaller. In light of
these three tests, I would guess that

"Say, can l give you fellows a hand?"

300 PAUSE "START"
400 X =0
500 X=X+ I
600 IF X<100 THEN 500
700 PAUSE "END"
800 END

This test ran in 33 seconds. Multi-
plying by 10 yields 330 seconds, as
opposed to ten seconds by o ther
micros. Note now that the speed ratio
is down from about 90:1 to about
33:1.

Benchmark P r ogram 5 in the
"BASIC Timing Comparisons'" arti-
cle was altered slightly so that it read;

the PC pays a heavy time price dur-
i ng FOR. . . N EXT l oops. You can
easily make up y ou r ow n b e n ch-
marks to confirm or deny th is hy -
pothesls.

All in all, considering its size, I am
favorably impressed with the TRS-80
Pocket Computer's speed. It may not
set any records, but I can t o lerate
waiting a few seconds while a ma-
chine does my work for me.

What Next?
Now that I 've proven to my ow n

satisfaction that the TRS-80 Pocket
Computer is indeed a real comput-
e r — and a ra ther i m pressive per -

former at that-
I'm ready to put
it to good use.

As a p r o fes-
siona l p r o -
grammer, I have
w anted j u st
such a machine
in my pocket to
q uickly v e r i f y
algorithms that I
might dream up
at any t ime, on
o r of f t h e j o b ,
This is the area
in which I think
t he PC w i l l b e
handi t fo r me.

Others might
find i t va luable
for entirely d i f -
ferent uses. The
TRS-80 Pocket
Computer is de-
signed t o b e
h ighly a d a p t -
a ble, and w i l l
thus have a spe-
c ial appeal t o

each individual. This personalization
is the essence of personal computing.

I like the machine's size and porta-
bility. It fits comfortably in a shirt or
jacket pocket, a purse or a briefcase.
This ability to literally put a comput-
e r in your pocket and take i t w i t h
you, o p e rate i t a ny t i m e yo u
want — while you're on a plane, a bus,
in a car, standing on a street corner,
sitting in your office or in your living
room — is going to make a big differ-
ence in the way people perceive and
respond to this tool of the brain.

Some people wil l use the PC as a
daily appointment reminder. Engi-
neers will use it to solve routine ap-
plication problems, the kinds of prob-
lems that are a pain to solve w i th
pencil and calculator but not worthy

es

Other Benchmark Tests
Let's take a look at how the ma-

chine fared in a few other benchmark
tests.

Benchmark Program 2, adapted
from Feldman and Rugg, contained:
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of putting on a large computer, Stu-
dents of v i r tually any subject can
quickly adapt this l i t tle unit to pre-
sent material and drill them on it in a
personal fashion, The businessper-
son wil l f ind i t i nvaluable for per-
forming countless types of Financial
calculations and analysis.

One of this machine's enjoyable
challenges wil l be i n the develop-
ment of compact and efficient pro-
grams, The art of creating compact
c oding has been dropping by t h e
wayside as the price of memory de-

Many th ings are coming for the
TRS-80 Pocket Computer. You can
already get a tape cassette interface
so that you can store programs on an
audio cassette. A number of applica-
tion programs are being developed
and marketed by Radio Shack.

Before I close, let me point out one
more "order of magnitude" compari-
son. The early SCHLBI-8H m i cro-
computer with input/output devices
sold for about $2500. The TRS-80
Pocket Computer retails for less than
$250. 8

O
Sokl Yotgch"

$34.95

TONE SIGNALING
For Any Rotary Phone

Generators

IBcgta Yotgch
$59.95

Add Sl.oo fol shipping. Tex. Res. add Sn Sales Tax.

PACIFIC u'245
EXCHANGES
I 00 Foothill Blvd.
San Luis Obwpo, CA
93401. (ln Caf call
i805) 543-1037.)

If you have some compact rou-
tines for the TRS-80 Pocket Com-
puter or have learned some new
tricks and capabilities of the ma-
chine that others mighf enjoy, why
not drop me a letter and tell me
about it. Perhaps we can get some
sort of user's forum started to ease
the path of those who will be fol-
lowing in our footsteps,

Replaces mouth piece on forusewiihGTEwhetesoll-
most phones for direct con- Touchwill nol fii, Held over
peciion with Sofl-Touch mouihpieceio amplifysignal
tone. FCC Approved. tones. 9volibaiieqlpowered.
o Phone Banking • Mobile Radio 4 Central Dictation • Pagingo
Check Verification 4 WATS exlender o Order Entry o Call

Diveflers 4 SPC SPfinl, MCI Execunel, ITT City-Call a
Micre Products, Unlimited

P.O. Box 120005 Arnnafon. Tos. 76012
817/277-4198

4 SOIFTWARE IFGIR QSII
VIDEO GAMES I 51$.
Three Qcmcs Head.On 4 hkc the popular arcadegame Tank
Banle is a lank game lor Iwo lu lour Trap' is an enhanced
blcukadc SlylC game

VIDEO GAMES 2 .. .. . . . . . $1$.
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nddicssmq mcdc bcing used. no olher program has lhm'
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A scphishratcd bicrhylhm pragrom wilh many unique
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fx .
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VAlo Says Pregraemrrsers Are DUPP'P
Here's a chance to display your creative, irnaginative and artistic talents!
Enter the first QIcfocQmpUIIPirIQ Qtgphicg COAtest. You can win $1OO for the
best microcornputer-generated graphics display in any of the following categories:

@Color video
OBlack and white video
Second prize is a $50 certificate for books from our Book
Nook section. Third prize is a one-year subscription to
Microcomputitsg.
Umit: two submissions per category.
Deadline: April I, IDSI.
Winners will be selectcd by a panel of judgcs from thc computer science and art de-
partments of Kccnc State Collegc (Keene, N.H.I and Franklin Pierce Collegc IRindgc,
N.H.i.

OPrinter hard copy
OPlotter hard copy

on request.
oNo minis or msinframcs sllowcd.

OThe fallowing information must accompany rach entry: Your name, address and
phoni. 'number; Ihe category of the entry; title ot the cntry; description of the hard-
warc; name af any commercial software used in the creation o( your work.
• For video catvgories, send 5x7 inch glossy prints of the srtwork as it appears on
your vidce display.
• For the hard-copy categories, send fuD-size originals.
• While ynu don't need tosubmit programs with your entrics, they must beavailable

OEntricsbecome the prnpcrty of Mirroroinpuliag nsagazine, and caniuit hc returncd.
OAddress cntries to Graphics Contest, Kiloheud Microcomputing Editorial
Dept., Peterhorough, Nll 03456.
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APPLE COMPUTER

0 ' ' • 0 • I

Our Price
1195.00 995.00
1395 00 1099.00
64500 5 49.00
49500 469.00
49500 399.00
59500 529.00
200.00 179.00
19500 169.00
225.00 169.00

Retail Store Pnces May Oitter From

Micrnsoft Z.60 Snitcard 349 00 299.00
Hayes Micromodem II 379.00 349.00
CCS 7710A Serial Card 15995 129.00
CCS.7728A Centronics Card 119 95 99.0 0
CCS 7424A Clock/Calendar 125 0 0 9 9.0 0
Mntn Comp AID.DIA Card 35000 329.00
MntnComp ROMPlusCard 155 00 13 9.00
Mntn Comp Filter ROM 55.00 49 . 00
Mntn Comp Copy ROM 55 00 49.00
MIIR Supermod II 29 95 2 9 .00
Smarterm 80 Col Board 36000 329.00
Sanyo9 in Monitor 240 DD I 79.00
Sanyo 12 in Monitor 32000 289.00
OKI u80 Printer 60000 59 5.00
Paper Tiner 460G Pnnter 1395 00 1249.00

P R INTERS/MONITORS
ACCESSORIES

Visicalc
Desktop Plan
CCA Data Manaqernent
Applewnter
Appleplot
AppleFortran
Apple Cashier
Apple Cn»trnner
Maqic Windnw Text Fditnr
BPI Gen Ledqer
BPI Accounts Recmvahle
BPI Inventory
The Data Factory
DBMaster
Paper Tiqei 460G Graphics
Memnrex 5'x" Dis'kettes
WIHuh Rinq Bnx IO

129.00
64.00
84.00
65.00
59.00

179.00
219.00
549.00

64.00
350.00
35D.OO
350.00
129.00
149.00
39.00

39 95 29. 0 0

Apple II is a trademark ol Apple Computer. Inc.
Hayes Microdem II is a Irademark of Hayes
Microcomputer Products. Inc.

150 00
99 50
99 50
7500
7000

200 OD
250 00
625 00

99 95
495 00
495 00
495 00
I5000
IRD 00
45 00

Mail Order Pnces

0C(5-QD IK
DDISk DDZIIIItm

8 U hmps(3Niil 8
II pk[J Applle, TBS-SD~, S-100

Beee6 CemPUIIeP e
Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk

drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements.
All of our subsystems are complete, thoroughly-tested, 100'/o burned-in, and feature a f year f 00% parts/labor warranty.

3181 M inifloppy, 31011Minifloppy w/interlace card
81D1CA One SA800 in cabinet w/power, DDC Controller, cable and lnanual
8202CA Two SABOO in cabinet w/power, DDC* Controller, cable and manual
51DICA One SA850 in cabinet w/power, DDC" Controller, cable and manual
5282CA Two SA850 in cabinet w/power, DDC" Controller. cable and manual

MODEL NO
4101C
8212C
5212C

Q-g OO BASED
CQSilPUTEBS

DESCRIPTI'ON
SA400 in cabinet w/power
Two SASDI in cabinet w/power
Two SA851 in cabinal w/power

MODEL NO
8212
8212C
5212
5212C

DESCRIPTION
Two SA801 in cabinet
Two SA801 in cabinet wtpowar
Two SA851 in cabinet
Two SA851 in cabinat w/power'Double Densily Controller

ES
MDDEL NO.
4181C
8101C II
8202C II
CBO2
C805

DESCRIPTION MODEL NO.
SA400 in cabinet w/power C808
One SABOO in cabinet w/power for Mod. II LX80
Two SABOO in cabinet w/powet lor Mod. II RS232
Cable Ior Mod. II 16K
Cable Iot TRS80 Minilloppy VTOS

Cable for TRSBO Etght mch Floppy
OESCRIPTION

Double.density expansion interlace
Duat Serial Port Option
16K Byte RAM for LXBO (32KB max.)
4.0 Disk Operating System

0 8 •
• • •

' • 8
• t • • • • t
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LI:
L2:

LDA IO F LAG ; Get R/W indicator
ORA A
JNZ LI ; if not zero, write
CALL READ ; e l se read
JMP L2
CALL WRITE
STA. E R R ; sav e error flagBy Richard Fritzson

Example 1,

Assembly-Language Coding
CALL XF ER ; do t ransfer
STA ER R ; sav e error flag

A sub r out ine that ends with the instructions:
CALL SUBR
RET

can be optimized to end with:
J MP S U B R

because the routine SUBR will return "over" the calling routine to the proper
address. On an 8080-type CPU, this trick saves one byte of memory in the as-
sembled code and about eight microseconds each time it executes (one less
RET and a JMP instead of a CALL). It also makes the code less readable.

The following trick, similar to the above, has similar advantages and im-
proves readability.

Example 1 is the standard assem-
bly-language coding of the IF-THEN-
ELSE construct, taken from a floppy
d isk controller. The code is awk-
ward. It has one forward GOTO for
each CALL; it has two unnecessary
labels; it has a test for nonzero just be-
fore the CALL to READ (executed
when the test fails) and three lines
away from the CALL t o W R I T E,
which is called when the test suc-
ceeds.

You can achieve the same function
by introducing an extra "switching"
subroutine (see Example 2). The re-
sulting code is one JMP instruction
s horter — three bytes saved on a n
8080; only one byte saved on a Z-80
where the eliminated JMPs were rel-
ative — and executes in the same time.
More important, it eliminates the two
forward JMPs and their labels Ll and
L2 and the right test next to the right
routine's name, As long as the new
subroutine is on the same page as the
calling code, no n e w r e adabil i ty
problems are introduced. If you fol-
low the rule of never making an as-
sembly-language routine more than
one page long, this is no trouble.

A little thought, and examination of
old assembly-language rou t ines,
should convince you that this is not a
special-case solution, but an alterna-
tive way to code IF-THEN-ELSEs on
any occasion. •
Richard Fri tzson, Metagram, 5048 Lakeshore
Rd., Hamburg, NY 14075.
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By John M. Franke

Exercise Your
Socket Contacts

SOLDER
OR
EPOXY

John M. Franke, 1006 Westmoreiand Avenue, /I/orfolk, VA 23508.

I/2-16 PIN
PARTS CARRIER

5

ew or unused socket contacts are overly stiff until a chip has been insert-
ed and removed a few times. Many people will inadvertently bend pins

on 24-, 28- or 40-pin integrated circuits when trying to insert them. I have de-
signed a simple contact exerciser tool to solve this problem.

I split a 16-pin parts carrier lengthwise and soldered or epoxied it to a handle
made from a piece of printed circuit board. The tool permits me to exercise
any pin number socket quickly and has completely eliminated bent pins. •

XFER: LDA
ORA
JZ
JMP

23mm x 70mm
PRINTED CIRCVIT BOARD

A
IOFLAG; get R/W flag

READ ; i f read
WRITE ; e lse write

Example 2.

Socket contact exerciser tool.



By D. C. Shoemaker

Heath Commands Revealed
V ersion 1.6 of the Heath Disk Operating System (HDOS), along with the

Call
For
Manuscriptsearlier Version 1.5, includes several new features and commands, as well

as an improved operating manual. But two useful commands remain undocu-
mented. These allow the user to reset (replace) the disk containing the operat-
ing system with another disk, one that doesn't have to include all the HDOS
files, using the same type of reset command you would use in PIP, "RESET
SYO:." These two commands take the following form.

CAT/jGL — presumably named for the chief architect of HDOS, Gordon
Letwin — can be used to catalog a disk to determine what's on it. This com-
mand sets a standard catalog listing with all the normal flags (S, W, L) plus
one other (C).

The C files are the ones that are interesting — HDOS requires them to oper-
ate in the stand-alone mode. They must reside on the disk (or in memory) for
the operating system to function. Normally, they are on the SYO: disk, where
they are kept when not required for an operation.

The other command — SET HDOS STAND-ALONE — allows you to enter the
stand-alone mode. When executed, this command transfers all files flagged
with a C into memory, letting the SYO: disk be removed completely. Any
other disk may then be mounted on SYO:, regardless of whether or not it is a
SYSGENed disk. The command may be reset by typing SET HDOS NO-
STAND-ALONE.

The stand-alone mode has several applications. Changing disks in the midst
of a long program or one requiring several disks of data is easier. Also, it gives
you the ability to remove a disk that you don't want tampered with later.

A word of caution: for some reason,
Heath left these functions undocu-
mented. Always expect the unexpect-
ed when dealing with some undocu-
mented aspect of a system. I recom-
mend you practice on nonessential
disks before trying this technique out
on an irreplaceable program or data.

Some features of an operating sys-
tem are left undocumented because
t hey ma y s o m e t i me s p r o d u c e
"strange" results. This can apply to
any system, from an IBM 370 to a
Heath H8. It's entirely possible that a
bus may exist in Level IV that Heath
wants to correct in Level V before is-
suing the documentation.

I'm indebted to Dave Kobets of the
Kansas City Heathkit Electronic Cen-
ter for first drawing my attention to
the existence of these commands. •

DC Shoemaker, 2000A Foxridge, Blacksburg,
VA 24060.

I NPUT l r U l S L
74163

By Jim Porter

Don't
Freq. Out

E

I/2 INPUT FREQ

I/4 INPUT FREQ

I/6 INPUT FREQ

I/16 INPUT FREQ

very now and then I need a lower
frequency than my breadboard

555 clock can deliver; I need a simple
divide by 2, 4, 8 or more circuit. A
74163 is fast and simple to use. Con-
nect + 5 V and ground; put the clock
input on pin 2; and get one-half fre-
quency on pin 14, one-fourth on pin
13, one-eighth on pin 12 and one-six-
teenth on pin 11. I can use one output
or all four. If one-sixteenth the fre-
quency isn't enough, then cascade the
output to another input. It's simple! •

Jim Porter, PO Box 12842, hfemphis, TN 38112.

dence to:

Kilobaud Microcomputing ls
looking for business artiCles!

Businessmenin all fields are beginning to
take notice of the microcomputer, They
are eager to know which computers, pe-
ripheral equipment and applications soft-
ware will let them take full advantage of
this new tool. What knowledge do you
have to share?

Here are the kinds of articles that we
want you to write for us:
• Are you a businessman with a system up
and running'? We want to know how it
works. What were your expectations?
Have they been fulfilled? Did you find the
software that you wanted? What prob-
lerns have you had? How did you over-
come them? What recomrnendations do
you have for other businessmen?

• We want reviews from a businessrnan's
perspective of specific hardware and
software. If you've recently bought a new
product and want to tell others how great
-or poor-it is. Microcomputing will pro-
vide you with a forurn.

• What programs have you written to
meet your specmc needs'? Perhaps an-
other businessman can use them, too.
Even if he can't, your program may serve
as a springboard for other ideas.

• Perhaps you aren't using your micro for
business, but know a company that is, Trot
on down with your pencil and notebook,
and find out what they're up to. While they
mlght not have the time to write up their
experiences, they rnight be more than
willing to teil somebody else about them.
And an outside observer wiil oftenbe able
to see things with a unique and valuable
perspective.

Don't worry if you're not a professional
writer. That's what we editors are here for,
And we'll be more than happy to send
you a copy of our writer's guidelines.

Send your manuscripts and correspon-

Kilobaud Microcornputing
Plne St.
Peterborough. NH 03458

We're looking forward to hearing fromIALSO 74160, 74161, 74162 OO THE SAME TRICK1

you,
Fig. 1. Lowering the frequency.
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SOFTWARE FOR OSI OSIOSI
ADVENTURES

Adventures are interactive fantasies where you give the
computer plain English commands (i.e. take the sword,

look at the control panel.) as you explore alien cities,
space ships, ancient pyramids and sunken subs. Average

playing time is 30 to 40 hours in several sessions.
There is literally nothing else like them — except

being there yourself. We have six adventures available.
ESCAPE FROMMARS — Explore an ancient

Martian city while you prepare for your escape.
NUCLEAR SUBMARINE — Fast moving

excitement at the bottom of the sea.
PYRAMID — Our most advanced and most

challenging adventure. Takes place in our
own special ancient pyramid.

VAMPIRE CASTLE — A day in old Drac's
castle. But it's getting dark outside.

DEATH SHIP — It's a cruise ship — but it ain't
the Love Boat and survival is far from certain.

TREK ADVENTURE — Takes place on a
familiar starship. Almost as

good as being there.

A JOURNAL FOR OSI USERS!!

The Aardvark Journal is a bimonthly tutorial for OSI
users. It features programs customized for OSI and
has run articles like these:

1) Using String Variables.

2) H igh Speed Basic On An OSI.

3) Hooking a Cheap Printer To An OSI.

4) An OSI Disk Primer.

5) A Word Processor For Disk Or Tape Machines.

6) Moving The Disk Directory Off Track 12.

Four back issues already available!
$9.00 per year (6 issues)

$14.95 each

4 I) l()ea

P.C. BOARDS SCREEN EDITORSNEW SUPPORT ROIVIS FOR BASIC
IN ROM MACHINES

C1S — for the C1P only, th is ROM adds ful l
screen edit f unct ions ( insert, delete, change
characters in a basic line.), Software selectable
scroll windows, two instant screen clears (scroll
window only and full screen.), software choice of
OSI or standard keyboard format, Bell support,
600 Baud cassette support, and a few other
features. It plugs in in place of the OSI ROM.
NOTE: this ROM also supports video conversions
for 24, 32, 48, or 64 characters per line. All that
and it sells for a measly $39.95.
ClE/C2E for C1/C2/C4/CS Basic in ROM ma-
chines.
This ROM adds ful l screen editing, software
selectable scroll windows, keyboard correction
(software. selectable), and contains an extended
machine code rnonitor. It has breakpoint utilities,
machine code load and save, block memory move
and hex dump util ities. A must for the machine
code programmer replaces OSI support ROM.
Specify system $59.95

MEMORY BOARDSI! — for the C1P.— and they
contain parallel ports!
Aardvarks new m emory b oard supports BK
of 2114's and has provision for a PIA to give a
parallel portsl It sells as a bare board for $29.95.
When assembled, the board plugs into the expan-
sion connector on the 600 board. Available nowl
PROM BURNER FOR THE C1P — Burns single
supply 2716's. Bare board — $24.95,
MOTHER BOARD — Expand your expansion
connector from one to five connectors or use it
to adapt our C1P boards to your C4/8P. - $14.95.

ARCADE AND VIDEO GAMES

These programs all allow the edit ing of basic
lines. All assume that you are using the standard
OSI video display and polled keyboard.
C1P CURSOR CONTROL — A program that uses
no RAM normally available to the system. (We
hid it in unused space on page 2). I t p rovides
real backspace, insert, delete and replace func-
tions and an optional instant screen clear.
$11.95
C2/4 CURSOR. This one uses 366 BYTES of
RAM to provide a ful l screen editor. Edit and
change lines on any part of the screen. (Basic in
ROM systems only.)
FOR DISK SYSTEMS — (650, po l led key-
board and standard video only.)
SUPERDISK. Contains a basic text editor with
functions similar to the above programs and also
contains a renumberer, variable table rnaker,
search andnew BEXEC programs. The BEXEC'
provides a directory, create, delete, and change
utilities on one t rack and i s w o rth having by
itself. — $24.95 on 5" disk - $26.95 on 8".

DISK UTILITIES
SUPER COPY — Single Disk Copier
This copy p rogram makes multiple copies,
copies track zero, and copies all the t racks
that your mernory can hold a t one t ime
up to 12 t racks at a pass. It's almost as fast
as dual disk copying. — $15.95
MAXIPROSS (WORD PROCESSOR) — 65D
polled keyboard only - has global and line edit,
right and lef t m argin justification, imbedded
margin commands, choice of single, double or
triple spacing, file access capabilities and all the
features of a major word processor — and it's
only $39.95,

ALIEN INVADERS with machine code moves-
for fast action. This is our best invadersyet. The
disk version is so fast that we had to add select-
able speeds to make it playable.
Tape - $10.95 — Disk - $12.95

TIME TREK (BK) — real time Startrek action.
See your torpedoes move across the screen! Real
graphics — no more scrolling displays. $9.95

STAR FIGHTE R — a real time space war where
you face cruisers, battleships and fighters using a
variety of weapons. Your screen contains work-
ing instrumentation and a real time display of the
alien ships. $6.95 in black and white - $7.95 in
color and sound.

MINOS — A game with amazing 3D graphics.
You see a maze from the top, the screen blanks,
and then you are in the maze at ground level,
finding your way t h rough on f oot . Realistic
enough to cause claustrophobia, — $12.95

AARDVARK IS NOW AN OSI DEALER!

Now you can buy from people who can support
your machine.

.. . and we'll include a free Text Editor Tape
with each machinel

-THIS MONTH'S SPECIALS-
Superboard I I $279
CIP Model II 429
C4P 749

Video Modification Plans and P.C. Boards
for C1P as low as $4.95

OSI
l

This is only a partial listing of what we have to offer. We now offer over 100 progra
for OSI systems. Our $1.00 catalog lists it all and contains free program listings

Aardvark Technical Services • 1690 Bolton • Walled Lake, Ml 48088

Prograrns, data sheets, ROMS, and boards
is ings an prograrnming hints to boot.

OSI(313) 699-3110 or ( 313) 624-6316
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CALENDAR
West Coast Computer Faire

The 6th West Coasi. Computer Faire
will be held in San Francisco. April 3-5,
1981. Manufacturers and d istr ibutors
will exhibii low-cost systems f'or small-
business. school and home. The speakers
program will 1'eaiure topicson computers
in cducai.ion. electronic prosihcsis for the
physically impaired, computer ari. ex-
oiic games. information utilities, lcgal as-
pccts ol'computing and biomedical appli-
caiions. Contaci Computer Faire. 345
Swcii Road. Woodsidc, CA 94062, 415/
851-7075.

microprocessing and m ic roprogram-
ming by March 15 to EUROMlCRO. 18
rue Planchani., 75020 Paris, France.

Computer Game Festival
The 4th Annual PACS Computer

Games Festival, sponsored by ihe Phila-

delphia Area Computer Society and the
LaSalle College Physics Dept., will be
held March 14, 1981, from 10 AM to 5 f>M

in the LaSalle Collcge Ballroom. 20th and
Olney. Philadelphia, PA 19141. For fur-
ther in formation, coniact S iephen A .
Longo, Physics Dept.. La Salle College.
Philadelphia, PA 19141. Phone: 215/951-
1255.

Albion, MX,
Microcomputer Fair

Albion College will he hosting the sec-
ond annual Albion Microcomputer Fair
on Feb. 21. 1981. from 9AM io4val in the
Science Complex. For further informa-
Lion, coniact D. W. Kammer, Dept. of
P hysics. A lb ion Co l lege, A lb ion „ M I
49224. 517/629-5511. ext. 261.

I . I I I
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Papers for EURGMICRG '81
A call for papers has been issued for ihc

EUROMICRO Symposium to be held in
Paris. Sept. 8-10. Authors should submit
six copies of original papers on recent
and novel developmenis in all aspects of

• *'*® ~ ® trr C-90+ ~ g us

rttetttrbrrrr CO. arertitrbl,el Vlra.eaetatr

C-go — $Z.&gC 20 — $1.25

NlfCROSETTES FOR N K:R O SETTES FOR
CONPUTERISTS AUDIOPHILES

kiloboud
In the arnaatng tuicroeempater Indusrty
a lhrce-yoar-eid produet is a tvtnntttg
preduct. Mieresette usets acciaim the
excellent vahle and rettahttiur of these
cassette tapes for safe sterage ef Iheir
computer progralus. Nicresette 50-foot
and 100-foet lentgh eassetses arehadted
hy a 30<ay warranty for use on ait popu-
iar miereeemputers. The Iwo convenient
leugths store the complese memory
eontents ef lnesl mtcrocompnters. The
tapes are as exeellent for Ht-R audio as
for mtcrecomputer use.

MICROCOMPUTING
Bl)HMQS

OIIgga+P

Audietthites are very seiecttve when Il.
comes lo ruedia for their higb lideffty
sysserus. A receni survey of BYFE itfaga-
zlne rettders ruvtraied that 98R otvn high
ftdeltty attdto eqtlipmens. Nicrosette
tape tfuattty Is already well estatrtfshed
with microcomputer owners Now Ntcro-
serre offers pepbdar C40 and C-gg length
cassette tsttes for the comptrterist wlto
Is also an audfephtte.
Itaotrr Sncea are SSSI of llst. rbtetlable lnRSS qeanuty
ease brts onbj. IVrtte or call ISIS) SSS tftSS fercatnttlele
Setatla.

Mit=resette Co., 475 Ellis St., Mountain View, fC:A 94043
Keep your library of Microcompuiing safe from loss

or damage in these handsomely appoinled binders
vrffh rlch dark blue covers ond gold leiferlng. Each
binder holds 12 issues making an EXCELLENT REFERENCE
HANDBOOK. Several binders form a quality library you
can be proud of. Please state years 1977-81

Postage paid iin USA Foreign orders please include
52.50 lor postage.

W 123

57.50 each... 3 for 521.75... 5 for 542.00

Send check or money order onb/ fo:
KILOBAUD MICROCOMPUTfNfe 51NDERS
PO. Box 5120, Phila., PA T914T

r(OS e ar» o n ~ rr r

Microcomputing, February 1981 171ee Reader Service — see page r94



KZ.L
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Classifled advertlsements are Intended for use by persons deslrlng to buy, seg or
trade used computer squlpment. No commerclal ads are accepted.

Two slzes of ads are available. The$5 box allows up to S Unes of about 35 charac-
ters per line, Including spaces and punctuatlon. The 810 box allows up to 101!nes.
Mlnlmlze use of capital 1stters to save space, No special Iayouts allowed. Payment is
requlred in advance wlth ad copy. We cannot bill or accept credit.

Advertising text and payment must reach us 60 days in advance of pubgcatlon
(I.e., copy for March issus, maged in February, must be here by Jan. 1). The publisher
reserves the rlght to refuse questlonable or Inappgcable advertisements. Mail copy
with payment to: Clsssllleds, Kllobaud Mlcrocompullng, peterborough NH 08458.
Do not Include any other materlal wlth your ad as it may be delayed.

AC power line surges are destructive, can cost you
money, and can't be prevented. But you can stop
them from reaching your sensitive electronic equip-
ment with a Surge Sentry.

Surge Sentry acts in picoseconds to dissipate up
to a1,000,000 W, 100)tz second surge. Triggers at
10o/o above nominal peak voltage. Works in parallel
with the power line. Is easy to install for immediate
protection. No complicated wiring or special tools
required.

Several different models to choose from, including
an OEM version. Call or write today for afree brochure

Wanted: used cassette software for Apple Il
& books on computing. Send list for my of-
fer. Ray Gabriel, PO Box 175, Madison, OH
44057.
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It'll clean up your AC
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VVanted: CPU board for SWTP 6800 com-
putcr. Write Garth Fisher, Department of
Industrial Technology, WaUa Walla Col-
lege, College Place, WA 99324.

SWTPC M6800 computer, 36K memory, ex-
pandablc to 64K with 4116s. Cassettc inter-
face, 2 serial I/O brds., keyboard and video
intcrface. AU documentation and software.
S700. SSB disk drivc and controller brd.
DOS versions 3.1, 4.3 and 5.1. $500. T.
Southworth: 313-281®233 after 5 PM.

I/O sale: Centronics P-l, $250; SWTPC
CT-64 terminal, $250; Hitachi 9" v ideo
monitor, $75: SWTPC AC-30 tape I/O, $75.
10sre down on COD, cash orders ppd. C. D.
Shilling, Box 18014, Ft. Wonh, TX 76118.

Printer-Texas Instruments Silent 700-
Modcl 755. Receive only thermal printcr and
data terminal (RSR-232). Exc. condition.
S495. 212-224-2448 (eve.).

Use the Classifiedst

For Sale: SWTPC CT44 terminal, 16 x 64 x
2 & features. Needs monitor. $225 or bcst.
Also 2400-baud cassette I/O board & soft-
ware, $20. William Lee, 337 E. Naples,
Chula Vista, CA 92011, 714697-3176.

Tel-It messagc and inventory computer sys-
tem. Z-80 bascd terminal with 16 char. read-
out (no CRT). Built-in tape drive, real.time
clock. Will interface to printer. Cost $900,
asking S500; call Bob Loveless at 714-689.
7800.

Diablo Hytype I lvlodel 1200. Leuer quality
"Daisy Wheel" printers. Brand new units
w/platen and print whecl. EIA RS-232C/
CCITT interfacc kit, $75. Power supplies.
$100. New printer, S650. There is no better
buy anywhere. For Apple, TRS-80 & CP/M
systems, interface info available. After 7
PM. Scott Priestcr, 211 White Water Ct.,
Greer, SC 29651. 803-2684)678.

Heath H89 computer w/32K extra memory.
Stig in boxes $1600orassembled $2200 Sav
ings of $250-600! Steve Larson, 1525 S. Lan-
sing St., Aurora, CO 80012. 303-752-3768.

Teletype ASR-33 cornplete w/stand, paper,
tape and manuals. Just refurbished by Tele-
type. Works perfectly. $400 or best offer by
March 1st. Steve Larson, 1525 S. Lansing St.,
Aurora, CO 80012. 303-752-3768.

For Sale: PDP II/03 or Heath H-II 32K
RAM and I/O card. Both I/2 board cards,
working, factory aucmbied with manuals.
Best offer. Write PO Box 16692, Portland,
OR 97216.

For Sale: Heath H9 video tcnn., $200; Chcrry
Pro Keybd w/encl., internal pwr sup., $130.
H9 prints Iwr case input from Cherry/comput-
er. H9 avail w/o mod. I ship. George Sullivan
c/o Dr. P. Petcher, Chatom, AL 36518. 205-
847-2262.

For Sale: Teletype KSR-33 very gaad candi-
tion. With cart and base; wiU include TRS-232
interface and cables (ready to go when you
plug it in). Asking $425 — Make offer.!vlark
Engelhardt, 274 Mainxer, St. Paul, MN
55118. Phone: 612-457-8911.

For Sale: Base 2 printer. Brand new. Business
forces me to get daisy wheeL Tractor feed &
single sheets. Must sacrifice, $395. Willing to
ship COD. D. Keen, RD I, Box432, CMCH,
NJ 08210.

Diablo Hytype I Mod 1200 daisy wheel print-
cr; new pin feed fric. platen & print whceh
white 'RO' cover; new Boschert switch supply;
intcrface cable, service rnanuai — $1000.
Barry: 415-228-6211.

Texas Instruments 16-bit University Module
cornputer, complete with power supply, in-
creased RAM, RS-232 wiring, and ag manu-
als; $250. A. A. Schwartx, 6454 Camino
Teatro, La Joga, CA 92037.

For Sale. New 16h RAMs from scrapped
computer boards. Tested, 200 ns 4116s. High
rcl. ceramic, $25 for 8, $45 for 16. Doug Gen-
nctten, 4425 Goshawk Drive, Fort Collins, CO
80526. 303-226-1395.

88888Uggkgy
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y 9UKB ura'szf, xvc. '" Answer: 47
1=1= >S=O+(5/1)
1=2=>S =5+(20/2)
1=3= >S= 15+(15/3)
1=4= >S=20+(60/4)
1=5= >S=35+(60/5)

643 South 6th Street, San Jose, CA 95112
(408) 288-5565
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Ga~den City, MI

Most complete electronics store in
Arizona. Books, magazines, proto-
typing equipment, building supplics
&. components of all kinds. Free Cat-
alog. Open six days a week. Tri-Tek
Inc., 7808 N. 27th Ave., Phoe.
nix, AZ 850Z1,

Phoenix, AZ Denver, CO Aurora, IL
Tantalizing software for your micro-
computer. We havc softwarc appli-
cations for both horne and business.
Ask for prices on diskettes, tapes,
custom forms, checks, etc. The Soft.
ware Gourmet , 1 111 South
Pearl St., Denver, CO 80210,
777-8890,

Ohio Scientific specialist in the San
Gabriel vallcy scrving greater Los
Angeles. Full product line on dis-
play. Specializing in business com-
puters, In-house service, Custom
programming. Tcrminals. Printers.
Open Mon-Sat, 9 AM-7 PM. Com-
puter 6z Video, 3380 Flair Dr.,
Suite 207, El Monte, CA 91731,
572-7292.

El Monte, CA

Microcomputer systems for home or
busincss; peripherals, software,
books S. magazines. Apple, Hcwlett-
Packard, North Star, Cromemco sys-
tems. IDS-440G printer w/Apple
graphics, New HP-85 Sc HP calcula-
t ors. Farnsworth C o m p u t e r
Center, 1891 N. Fa r nsworth
Ave., Aurora, IL 60505, 851-
3888,

Ohio Scientific products, modifica-
tions, service, software. 8" disk for
Clp, C4p. Process control specialist.
ER.I Technical Service, 5300
Paris Gravel Road, Hannibal,
MO 63401, 248.0084.

Kinston, NCSarasota, FL
Dynabyte computer systems, Hazel-
tine and NEC, Word-Star, Struc-
tured Systems accounting. Consult-
ing, training, sales, service. Glisco,
Inc., 4001 Roberts Point Rd.,
Sarasota, FL 33581, 349-0200.

Chicago, IL
Computcr Hardware/Specialists for
home and business. Largest selection
of computer books, magazines an J
copyrighted software in Illinois. Ex-
perienced factory-trained service
department. Feature Apple, Alpha
Microsystems and Hewlett-Packard
calculators an J accessories. Data
Domain of Schaumburg, 1612 E.
Algonquin Rd., Schaumburg, IL
60195, 397-8700.

"Rent-All" CP/M softtvare for multi-
ple rental locations accomtnodates
7000+ items. Shows profitability by
item/store; moves i t ems h e t tveen
stores by Jemand... mnrc. Dcalcr
inquiries invited. Southern Digital
Systems, Inc., Suite 806A, Ver.
non Park MaII, K inston, NC
28501, 5Z7 4691.

San Jose, CA
Bay arca's ncwest computcr sofnvarc
storc. Fcaturing Instant Software for
the TRS-80, magazines, hooks.
Shaver Radio, 1378 S. Bascom
Ave., San Jose, CA 95128, 998-
1103.

Real-Timc/ Industr ial So f tware
Engineering Consultants. Top-Jown
dcsign anJ st ructurcd tcchniques
utilized. Advanced Computer
Concepts, Inc., PO Box 15710,
Sarasota, FL 33579.

Tampa, FL

Sarasota, FL

Chicago, IL

Ohio Scienti fic specialists I'or
business anJ personal computers.
Local scrvicc. Terminals, printers,
custom programming. Full OSI prod-
uct line on Jisplayl 10 AM tn 6 PM
M-F. Fial Computer, 11266 SE
21st A v e ., M i l w a uk ie, O R
97222, 654-9574.

Apple Computcr sales and service.
S-100 boards from SSM, Godhout,
Thinker Toys, California Computer
Systems. Computcr books and maga-
zines. AM F M ic r o computer
Center, Inc., 11158 N. 3 0 th
Street, Tampa, FL 33612, 971.
4072, 977 0708.

Brand ncw lowest prices, never
undcrsold, postpaid in USA — Tele-
type 43 kcyboarJ printcrs, Okidata
S. Integral Data printers, SS-50 hus
computers, pcripherals S. husincss
software. Data Mart , 9 14 Ea s t
Waverly S t reet , A r l i n gton
Heights, IL 60004, 398-8525.

Herington, KS

San Jose, CA
New and uscd computer prod-
ucts — spccializing in S-100 boards,
printers, drives, chassisand cornpletc
system~, as tvcll as supplics and parts
— Imsai, Tandon, Diablo — 5000 sq.
ft. W/W C omponent Supply,
Inc., 1771 Junction Ave., San
Jose, CA 95112.

Dealers: Listings are $15 per tnonth in prepaid quarterly payments, or one
yearly payment of $150, abo prepaid. Ads includc 25 svords describing your
products and serviccs plus your company name, address and phone. (No area
codes or merchandise prices, please.) Call Marcia at 603-924-7I38 or write
Kilabaud Microcomputing, Ad Department, Peterborough, NH 03458.

Milwaukee, WI

Har Jwarc support. Maintenance
and scrvice for all microcomputers
anJ peripherals. Kits assembled or
debugged. Radio Shack (mods OK)
rcpaired. Quality work, fast turn-
arou~d and reasonable cost. Prairie
Micro Clinic, Box 325, Hering
ton, KS 67449, 258-2179.

Spccializing in thc CBM-PET, busi-
ness, personal, educational, indus-
trial, tclccomputing systems. Con-
sulting, moJems, printcrs, books, ac-
ccssories, magazines, suppl ies,
peripherals, t imesharing. Factory
authorizcd service. C o nvenient
f reeway access. PETTED micro
systems, 4Z65 W. Loomis Rd.,
Milwaukee, WI 5 32Z1, Z82-
4181.

Books, Magazines, Hardware, and
Software for A pple, N o r thstar,
TRS-80, and PET. C o m puter
Center, 28Z51 Ford Rd., Garden
City, MI 48135, 4Z5.Z470.

Hannibal, MO

Portland, OR

Dial a dealer!

Q If you have no label handy, print OLO address here

cc) Name

+ Address

Cail
Let us know 8 weeks in advance so that you won't
miss a single issue of Kilobaud Microcomputing.
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps us serve you promptly.

p Address change only
0 Extend subscription
0 Enter new subscription
U 1 year $18.00

0 Bill me later

0 Payment enclosed
(1 extra BONUS issue)

C
4. City

Name

Address

City State

State

print NEW address here:

Call

Zip

Zip
• 4 • ; 5 O 0 • s se.m •
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o SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING — BK7311 — A col- '

PUTING. Included is matenal on the TRS-80 and PET systems, CP/M, the 8080/
8085/Z80 chips, the ASR-33 terminal. Data base management, word processing,
text editors and file structures are covered too. Programming techniques and
hardcore hardware construction projects for modems, high speed cassette inter-
faces and TVTs are also included in this large format, 200 plus page edition.
$10.95 ' ' 'M TAg~ (

o UNDERSTANDING AND PRQGRAMMING MICROCOMPUTERS — BK7382 — A valuable addition to your computing Ilbrary. This
two part text includes the best articles that have appeared ln 73 and Kilobaud Microcornputing magazines on the hardware and soft-
ware aspects of the new rnicrocomputing hobby. Well known authors and well structured text helps the reader get involved in
America's fastest growing hobby. $10.95

o40COMPUTER GAMES — BK7381 — Forty games in all in nine different categories. Games for large and small systems, and even a
section on calculator games. Many versions of BASIC used and a wide variety of systems represented. A must for the serious com-
puter gamesman. $7.95

lection of the best articles that have recently appeared in Kilobaud/MICROCOM- Q9%
QA.

— IIHTlROQGCTGRV
o HOBBY COMPUTERS ARE HEREI — BK7322 — If you (or a friend) want to
come up to speed on how computers work.. . hardware and software. . .
this is an excellent book. It starts with the fundamentals and explains the
circuits, and the basics of programming. This book has the highest recom-
mendations as a teaching aid for newcomers. $4.95.*

QTHE NEW HOBBY COMPUTERS — BK7340 — This book takes it from
where "HOBBY COMPUTERS ARE HERE!" leaves off, with chapters on
Large Scale Integration, how to choose a microprocessor chip. an introduc-
tion to programming, low cost I/O for a computer, computer arithmetic,
checking memory boards.. . andmuch, muchmore! Don't miss this tremen-
dous value! Only $4.95.*
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o AN INTRODUCTION TO MICRQCQMPUTERS, VOL. 0-
BK1130 — The Beginner's Book — Written for readers who know
nothing about computers- for those who have an interest in
how to use computers — and for everyone else who must live
with computers and should know a little about them. The first in
a series of 4 volumes, this book will explain how computers
work and what they can do. Computers have become an in-
tegral part of life and society. During any given day you are af-
fected by computers, so start learning more about them with
Volume 0, $7.95.*

' ltt j ' .

o VOL. I — BK1030 — 2nd Edition completely revised. Dedicated
to the basic concepts of microcomputers and hardware theory.
The purpose of Volume I is to give you a thorough understand-
ing of what microcomputers are. From basic concepts (which
are covered in detail), Volume I builds the necessary compo-
nents of a microcomputer system. This book highlights the dif-
ference between minicornputers and microcomputers. $12.99. *

o VOL II — BK1040 (with binder) — Contains descriptions of in-
dividual microprocessors and support devices used only with
the parent microprocessor. Volume II describes all available
chips. $31.99'
o VOL III — BK1133 (with binder) — Contains descriptions of all
support devices that can be used with any microprocessor.
$21.99*• •

o HOW TO BUILD A MICRQCOMPUTER-AND REALLY UNDERSTAND IT — BK7325 — by
Sam Creason. The electronics hobbyist who wants to build his own microcornputer
system now has a practical "How-To" guidebook. This book is a combination technical
manual and programming guide that takes the hobbyist step-by-step through the design,
construction, testing and debugging of a complete microcornputer system. Must reading
for anyone desiring a true understanding of small computer systems. $9.95.

o TOOLS 8t TECHNIQUES FQR ELECTRONICS — BK7348 — by A. A. W icks is an easy-to-
understand book written for the beginning kit builder as well as the experienced hob-
byist. It has numerous pictures and descriptions of the safe and correct ways to use
basic and specialized tools for electronic projects as well as specialized metal working
tools and the chemical aids which are used in repair shops. $4.95."

+ •
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o INICROSOFT BASIC DECODED AND OTHER MYSTERIES-
BK1186 — by James Farvour. Frorn the company that brought
you TRS-80 DISK AND OTHER MYSTERIES! Contains more
than 6500 lines of comments for the dlsassembled Level II
ROMs, six addltional chapters describing every BASIC subrou-
t ine, wlth assembly language routines showing how to use
them. Floe charts for all major routines give the reader a real in-
sight Into how the interpreter works. $29.50 (Available after

but all material is suitable for Level II use. $8.95.'

December 20th).

oTHE CPIM HANDBOOK (with MPIM) — BK1187 — by Rodnay
Zaks. A cornplete guide and reference handbook for CP/M — the
industry standard in operating systems. Step-by-step instruc-
tion for everything from turning on the system and inserting the
diskette to correct user discipline and remedial action for prob-
lem situations, This also includes a complete discussion of all
versions of CP/M up to and including 2.2, MP/M and CDOS.

e TRS 80 DISK AND OTHER MYSTERIES — BK1181 — by Harvard C. Pennington. This is the definitive work on the TRS-80 disk
system. It is full of detailed "How to" information with examples, samples and in-depth explanations suitable for beginners
and professionals alike. The recovery of one lost file is worth the price alone. $22.50,'
olNTRODUCTION TO TRS.80 GRAPHICS — BK1180 — by Don Inman. Dissatisfied with your Level I or Level II manual's
coverage of graphics capabilities? This well-structured book (suitable for classroom use) is ideal for those who want to use all
the graphics capabilities built into the TRS-80. A tutorial method is used with many demonstrations. It is based on the Level I,

o MICROPROCESSOR INTERFACING TECHNIQUES — BK1037 — by Austin Lesea & Rodnay Zaks — will teach you how to inter-
connect a complete system and interface it to all the usual peripherals. It covers hardware and software skills and techniques,
including the use and design of model buses such as the IEEE 488 or S100. $15.95.'
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oHOW TO MAKE MONEY WITH COINPUTERS — BK1003 — In
10 information-packed chapters, Jerry Felsen describes more
than 30 computer-related, money-making, high profit , low
capital investment opportunities. $15.00.'
OHOW TO SELL ANYTHING TO ANYBODY — BK7306 — Ac-
cording to The Guinness Book o1 World Records, the author,
Joe Girard, is t he wor lds greatest salesrnan. This book
reveals how he made a fortune — and how you can, too. $2.25.

*

o THE INCREDIBLE SECRET MONEY MACHINE — BK1178 — by Don Lancaster. A different kind of "cookbook" from Don Lan-
caster. Want to slash taxes? Get free vacations? Win at investments? Make money from something that you like to do? You'll
find this book essential to give you the key inslder details of what is really involved in starting up your own money machine.
$5.95.'

II II

oPAYROLL WITH COST ACCOUNTING-IN BASIC-BK1001 — by L. Poole & M.
Borchers, includes program listings with remarks, descriptions, discussions of
the principle behind each program, file layouts, and a complete user's manual with
step-by-step instructions, flowcharts, and simple reports and CRT displays. Pay-
roli and cost accounting features include separate payrolls for up to 10 corn-
panies, time-tested interactive data entry, easy correction of data entry errors, job
costing (labor of distribution), check printing with full deduction and pay detail,
and 16 different printed reports, including W-2 and 941 (in CBASIC). $20.00.*

o SOME COINMON BASIC PROGRAMS — BK1053 — published by Adam Osborne &
Associates, Inc. Perfect for non-technical computerists requiring ready-to-use pro-
grams. Business programs, plus miscelianeous prograrns. Invaluable for the user
who is not an experienced programmer. All will operate in the stand-alone mode.
$14.99 paperback.
oPIMS: PERSONAL INFORMATION MANAGEINENT SYSTEM — BK1009-Learn
how to unleash the power of a personal computer for your own benefit in this
ready-to-use data-base management program. $11.95.'
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j ,„++~ t NNCN.'4'ct— ZSO-8oINSIDE LEVEL II — BK1183 — For machine language program-
mers! This is a cornprehensive reference guide to the Level ll
ROMs, allowing easy utilization of the sophisticated routines
they contain. It concisely explains set-ups, callling sequences,
variable passage and I/O routines. Part II presents an entirely
new composite program structure which unloads under the
SYSTEM command and executes in both BASIC and machine
code with the speed and efficiency of a compiler. Special con-
sideration is given to disk systems. $15.95.*

oPROGRAMNIING THE Z-80 — BK1122 — by Rodnay Zaks. Here
is assembly language programming for the Z-80 presented as a
progressive, step.by-step course. This book is both an educa-
tiIonal text and a self-contained reference book, useful to both
the beginning and the experienced programmer who wish to
learn about the Z-80. Exercises to test the reader are included.
$14.95.
oZ-80 ASSEMBLY LANGUAGE PROGRANIMING — BK1177-
by Lance A. Leventhal. This book thoroughly covers the Z80 in-
struction set, abounding in simple programming examples
which illustrate software development concepts and actual
assembly language usage. Features include Z80 l/0 devices
and interfacing methods, assembler conventions, and compari-
sons with 8080A/8085 instruction sets and interrupt structure.
$16,99.*

oZ-80 SOFTWARE GOURMET GUIDE AND COOKBOOK-
BK1045 — by Nat Wadsworth. Scelbi's newest cookbook! This
book contains a complete description of the powerful Z-80 in.
struction set and a wide variety of programming information.
Use the author's ingredients including routines, subroutines
and short programs, choose a t ime-tested recipe and start

-8080 /8080A-
re8080A/8085 Assembly Language Programming — by Lance
Leventhal — BK1004 — Assembly language programming for
the 8080A/8085 is explained with a description of the functions
of assemblers and assembly instructions, and a discussion of
basic software development concepts. Many fully debugged,
practical programs are included as is a special section on
structured programming. $15.99. *

o 8080 PROGRAMMING FOR LOGIC DESIGN — BK1078 — Ideal
reference for an indepth understanding of the 8080 processor.
Application-oriented and the 8080 is discussed in light of replac-
ing conventional, hard-wired logic. Practical design considera-
tions are provided for the implernentation of an 8080-base con-
trol system. $9.50.
o8080 SOFTWARE GOURMET GUIDE AND COOKBOOK-
BK1102 — If yu have been spending too much time deveiloping
simple routines for your 8080, try this new book by Scelbi Com-
puting and Robert Findley. l3escribes sorting, searching, and
many other routines for the 8080 user. $12.95.'

MSOO-
-6502- o6800 PROGRAMMING FOR LOGIC DESIGN — BK1077 — Ori-

ented toward the industrial user, this book describes the process
by which conventional logic can be r eplaced by a 6 8 00
microprocessor. Provides practical information that allows an
experimenter to design a complete micro control system from
the "ground up." $9.50.*
o6800 SOFTWARE GOURMET GUIDE AND COOKBOOK-
BK1075-Like its culilnary cousin, The 8080 Gourmet Guide,
this book by Scelbi Computing and Robert Findley describes
sorting, searching and other routines- th is t ime for the 6800
user. $12.95.'

o PROGRAMMING THE 6502 (Third Editfon) — BK1005 — Rodnay
Zaks has designed a self-contained text to learn programming,
using the 6502. It can be used by a person who has never pro-
grammed before, and should be of value to anyone using the
6502. The many exercises will allow you to test yourself and
practice the concepts presented. $12.95.*

o6502 APPLICATIONS BOOK — BK1006 — Rodnay Zaks
presents practical-application techniques for the 6502 micro-
p rocessor , a s surning a n e l e m e n tary k n o w ledge o f
microprocessor programming. You will build and design your
own domestic-use systerns and peripherals, Self-test exercises
included. $12.95.'
@ 6502 ASSEMBLY LANGUAGE PROGRAMMING — BK1176-
by Lance A. Leventhal. This book provides comprehensive
coverage of the 6502 microprocessor assembly Ianguage.
Leventhal covers over 80 programming examples from simple
memory load loops to complete design projects. Features in-
elude 6502 assembler conventions, input/output devices and in-
terfacing methods, and programming the 6502 interrupt
system. $16,99.
o6502 SOFTWARE GOURMET GUIDE AND COOKBOOK-
BK1055 — by Robert Findley. This book introduces the BASIC
language programmer into the realm of machine.language pro-
gramming. The description of the 6502 structure and instruc-
tion set, various routines, subroutines and programs are the in-
gredients in this cookbook. "Recipes" are included to help you
put togethe~ exactly the programs to suit your taste. $12.95.

— COOK BOOKS-
oCMOS COOKBOOK — BK1011 — by Don Lancaster. Details
the application of CMOS, the low power logic family suitabie
for most applications presently dominated by TTL. Required
reading for every serious digital experimenter! $10.50.
oTVT COOKBOOK — BK1064 — by Don Lancaster. Describes
the use of a standard television receiver as a microprocessor
CRT terminal. Explains and describes character generation,
cursor control and interface information in typical, easy-to-
understand Lancaster style. $9.95,'
o TTL COOKBOOK — BK1063 — by Donald Lancaster. Explains
what TTL is, how it works, and how to use it. Discusses prac-
tical applications, such as a d i g i tal counter and d isplay
system, events counter, electronic stopwatch, digital voitmeter
and a digital tachometer. $9.50.'

"PRICES sueJECT To CHANGE WITHOUT NOTICE"
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BASIC AND PASCAL
NEW REVISED EDITION er d ".;::

duction for anyone wanting to learn the language quickly and completely. Each F l

presented fn a clear, easy-to-understand format with exercises to test the reader at e
t

e PROGRAMMING IN PASCAL — BK1140 — by Peter Grogono. The computer
programming language PASCAL was the first language to embody in a
coherent way the concepts of structured programming, which has been
defined by Edsger Dijkstra and C.A,R. Hoare. As such, it is a landmark in the
development of prograrnming languages. PASCAL was developed by
Niklaus Wirth in Zurich; it is derived from the language ALGOL 60 but is
more powerful and easier to use. PASCAL is now widely accepted as a
useful language that can be efficiently implemented, and as an excellent
teaching tool. It does not assume knowledge of any other programming
language; it is therefore suitabie for an introductory course. $12.95.*

eTHE BASIC HANDBOOK — BK1174 — by David Lien. This book
is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not
favoring one computer over another, it explains over 250 BASIC
words, how to use them and alternate strategies. If acomputer • LEARNING LEVEL II — BK1175 — by David Lien. Written
does not possess the capabilities of a needed or specified especially for the TRS-80, this book concentrates on Level II
word, there are often ways to accomplish the same function by BASIC, exploring every important BASIC language capability.
using another word or combination of words. That's where the Updates are included for those who have studied the Level I
HANDBOOK comes in. It helpsyouget themost fromyourcom- User's Manual. Sections include: how to use the Editor, dual
puter, be i t a " b o t tom-of-the-line" micro or an oversized cassette operation, printers and peripheral devices, and the
monster. $14.95.* conversion of Level I programs to Level ll, $15.95.*

e INTRODUCTION TO PASCAL — BK1189 — by Rodnay Zaks. A step-by-step intro-

concept is explained simply and in a logical order. All features of the language are

the end of each chapter. It describes both standard PASCAL and UCSD PASCAL, ra ~ g
the most widely used dialect for small computers. No computer or prograrnming
experience is necessary, $12.95.
oBASIC NEW 2ND EDITION — BK1081 — by Bob Albrecht. Self-teaching guide to
the computer language you will need to know for use with your microcomputer.
This is one of the easiest ways to learn computer programming. $6.95.
e BASIC BASIC (2ND EDITION) — BK1026 — by James S. Coan. This is a textbook
which incorporates the learning of computer programming using the BASIC lan-
guage with the teaching of mathematlcs. Over 100 sample programs illustrate the
techniques of the BASIC language and every section is followed by ractical prob- r

lers. This second edition covers character string handling and the use of data
flles. $9.45.'
• ADVANCED BASIC — BK1000 — Applications, including strings and files, coordinate geometry,
area, sequences and series, simulation, graphing and games. $9.65 .
eSIXTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS (2nd Edition)- BK1073 — by Donald
Spencer, provides the serious student of BASIC programming with interesting problems and solu-
tions, No knowledge of math above algebra required. Includes a number of game programs, as well as
programs for financial interest, conversions and numeric manipulations. $6.95.*
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eWHAT TO DO AFTER YOU HIT RETURN — BK1071 — PCC's
first book of computer games.. . 48 different computer games
you can play in BASIC.. . programs, descriptions, many illus-
trations. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5,
Taxman, Star Trek, Crash, Market, etc. $10.95.*

eBASIC COMPUTER GAMES — BK1074 — Okay, so once you
get your computer and are running in BASIC, then what? Then
you need some programs in BASIC, that's what. This book has
101 games for you from very simple to real buggers. You get the
games, a description of the games, the listing to put in your
computer and a sample run to show you how they work. Fun.
Any one game will be worth more than the price of the book for
the fun you and your family will have with it. $7.50.'
e MORE BASIC COMPUTER GAMES — BK1182 — edited by
David H. Atti. More fonin BASIC! Se new gamesfromthepeopie

ewho brought you BASIC Computer Games. Includes such
favorites as Minotaur (battle the mythical beast) and Eliza
(unload your troubles on the doctor at bargain rates). Complete
with game description, listing and sample run. $7.50.

rrf

"PRICES SUBJECT TO CHANGE WITHOUT NOTICE"
'use the order card ln the back of this magazine or itemize your order on a separate piece of paper and mail to Kilobaud Microcompuring Book Department

• peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O,D. orders accepted. All orders add $1.00 handling.
please allow 4-6 weeks for delivery. Ouestions regarding your order'? please write to customer service at the above address.

FOR TQILL FREE ORDERING GALL 1-800-258-5473
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Please send me additional information.
University Microfilms International

Dept. P.R. Dept. P.R.
Ann Arbor, Ml 48106 Lond o n, WC1R 4EJ
U.S.A. England"Pi', I,'

/, Narne
Institution
Street
City
State Zip
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kiiobauct

MIIClx'QCQMPUTIIMS ™
Sclling Kilobaud MICHOCOMPUTING, the most
conlplcte journal of microcomputing, brings the
conlputcI' cnthuslast thl'ough i 'ouI' door. Once he s
in it>ur store, you can sell hinl anything.

I'tlr information on selling Kilobaud MICHOCOM-
PUTING, cllll 603-924-"t296 and speak <with Ginnie
Boudrieau, our hulk sales manager, or wr ite to her
at Kilobaud Microcompliting, 80 Pinc Street, Peter-
horottgh, NI I 03458.
()ur «lclllcr» arc telling us th;lt k i lobaud MICRO-
( ;()KIPUTIN G is th l . h o t t c s t-scl l ing c o n lpu ter
nlagazine tln thc newsst;uld. so c'll l todai . Ind jo in
t hc rank» of dcalers iiho make Inonci w i th KM .

KILOBAUD MICROCOMPUTING, as
thick as it is. is more l il<e a floppy
when it comes to standing on the
bool<shell. Tr y t h e KIL O BAUD
MICROCOMPUTING Library Shelf
Boxes.. . sturdy corrugated white
dirt-resistant c ardboard b o x e s
which will l<eep them from flopping
around. We have self-sticl<ing labels
f or the boxes, too. no t o n ly f o r
KILOBAUD MICROCOMPUTING, but
also for 73 Magazine, 80 MICRO-
COMPUTING. .. and for CQ, QST,
Ham Radlo, Personal Compntlng, Radlo Klectronlcs, Inter-
fare Age, and Byte. Asl< for whatever stici<ers you want
with your box order, They hold a full year of KILOBAIIID
MICROCOMPUTING, 80 M I CROCOMPUTING... or 7 3
Magazlne. Your magazine library is your prime reference;
keep it handy and keep it neat with these strong library
shelf boxes. One box (BX-I 000) is $2.00, 2-7 boxes (BX-
I00I) are $ I.50 each, and eight or more boxes(BX- I002)
are $I.25 each. Be sure to specify which labels we should
send. Have your credit card handy and call our to l l - f ree
order number 800-258-5473, or use the order card in the
bacl< of the magazine and mail to:

• • • I

kilobaud TM
4lobuuu MIICRQCQMPILIITIINSMICROCOMPUTING"

HO Vine Street, Pctcrborough NH 03458 peterborough nh 93458
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These units are ideal for micro computers. They have been rernoved from equipment, checked out and
guaranteed.
1 — 5 volts I 8 amps + 12 volts @ 2 amps + 6 volts @ 75 IHA. Power supply has a 3.wire line cord and fused. Dimensions:

10'/z" x 5'/z" x 4'/z". Shipping weight: 16 lbs. ... . . . . . . . . 37.50 ea. 2/70.00
2 — Modet 818, 5 volts at 15 amps + 12 volts at 4 amps-12 volts at 2 amps. (with line cord). 35.00 ea. 2/65.00
3 — + 5voltsat5amps ~ 12voltsat500rna. + Svoltsat25ms.(linecordtncluded).. 32.95 ea. 2I60.00

4 — Elexon, multi output. Input: 120/240 AC, ~10%, 47-63 hz; output: 1) 12V, 1.5A, DC, OVP; 2) 12V,
1.5A, D.C., OVP. New, inbox with operating instructions 31.50

5 — Power Design, Model 1210, constant voltage, DC. P.S. input: 105-125 A.C., 55 to 440 hz. Output:
1-12 volts, 0-10 amps, DC. continuously adjustable output voltage 139.00

M M c D M w c 3 w M cn c2 cD g a M za v ma w w m M w w ms w w w w w w M w w w w ~ ~ ~ ~ ~ ~ ~ nar w

COMPUTER GRADE CAPACITORS...
18,000 mfd 10 VDC
4,400 mfd 20 VDC

46,000 mfd 20 VDC
3.000 mfd 25 VDC

1.25
1.00
2.50
1.00

4,000 mfd 75 VDC
500 mfd 100 VDC

680 mfd100VDC
330 rnfd 150 VDC

1.75
1.00
3.50
175

11,000 mfd 25 VDC 1.50
35,000 mfd 35 VDC 3.50
10,000 mfd 50 VDC 2.50
88,000 mfd 75 VDC 3.75

WlllRE Mtkte SOARI)$
These boards are pre-wired and removed from equipment. Easy to un-
wrap for setting Up your own board, contains mostly 14-pin IC sockets
with individual pin connections. Each board has VCC and ground
planes.

Smaller board measures 6'/z" x 6" and has 40 to 50 sockets.
Larger board measures 13'/z" x 6" and has 75 to 100 sockets.

$7.50 ea. 2/$14.00
$12.50 ea. 2/$23.00Reduced prices

TRIA Dm. r- f req: dc to 4 m h z
sweep ranga:0.1us to
0.6s/d iv.
versatile tr iggering„
internal, external ,
l ine, AC o r D C c o u p l e d
& auto m a t ic t r iggering

CONTROL TR A N SF O R M ER S

i nput:11 5 / 2 3 0 vac 5 0 / 6 0 h z l u g t yp e c o n nect io n s

M ODEL F 1 0 7 Z
S econdary: 12 V a t S A / 2 4 V a t 2 A
O utput: 4 8 V A $6.75 ea.

add f 0/o shipping
4 '4~ r'.:":, < 6icil

M ODE L F 1 0 8 / U
S econdary: 12V a t 8 A / 2 4 V a t 4 A
O utput: 96 V A $8.00 ea.

a d d 'I 0 vttr shipping

TEETR ONIX 310"
PORTABLE SCOPE g 3@gp

M ODE L F 1 0 9 / V
S econdary: 1 2V at 1 6 A / 2 4 V a t S A
Output: ' I 92V A $17.50 ea .

add f 0% shippinge(H ic KOK equivaient) Shipping C.O.D.

oo o 0

ISOLATION STEP-DOWN TYPE

Primary: 230/I 15V, 50/60
CPS, Secondary: 115 volts
output 250' VA 6 d d 1 O'Fe sh ip p in 9

Minimum order $25.00. Items o ered subject to prior sale. FOB, Brockton, Mass. Money order or check
handi ing add 5% Shiprnents by parcel post or UPS. No GODS. Mass. residents add 5% sales tax.

Clock Crystal Oscillators-TTL, Vectron, lype CO.
231T. Crystal lreq. 4.9152 mhz. Input voltage 6 VOC
a. Output: Orlves 10 TTL Loads Logic "0": 0.4V
maz., sink 16ma. Logic "1" 2.4V mln source 2 ma.
iabove 50 mhz drives 2 Schottky TTL loads). Tuning
adiusl. with nomlnsl range ol a30 ppm below 25
mhZ and 15 ppm abOVe 25 mhZ. It.F.E. t~/r" a
1 Vr" rr '/r"

. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 513.95

w/order, Shipments and

Unused, Model WS2107FL
-310, 220/240 VAC, .3 amps,
50/60 hz, 4 11/16" x 4 11/16"
x1'/r"

~P ( ELE CTRONICS CO. INC. Tf-'I:(617) 588-6440-6441coMPDNENTs~~ ~ ~ gv .„ ipa SAWTELL AVE., BROCKTON, MA. O2402
CONNECTORS — 'WIRE

Microcompvting, Febrvary 1981 179</teader Serv/ce — see page 194
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32K 8-1OO EPROM CARD
Iu(IKW!

32K
$379 e r

I-
IOIU

Cf
Ui
IC

( L 574.95
For 2MH2
Add $10USES 2716's

Blank PC Board - $34 Blank PC Boardz 0 Iu $50
ASSEMBLED 6 TESTEDUI

K IL
UI
Ui

OI

I Z vx
IX
IX

KIT FEATURES:
I, Uses+5V only 2716 (2Kxs) EPROM's.
2. Allows up io 32K ot software on line!
3. IEEE S-100 Compatible.
4. Addressable as two independent 16K

blocks.
5. Cromernco extended or Northstarbank

select.
6. On board wait slate circuitry il needed.

ADD $30
SPECIAL: 2716 EPROM's (450 NS) Are $1'1.95 EA. Wlth Above Klt.

7. Any or all EPROM locations can be
disabled.

8. Double sided PC board, solder-masked.
si!k-screened.

9. Gofd plated contact iingers.
IO. Unselected EPROM's automatically

powered down for low power.
11. Fully buffered and bypassed.
12. Easy and quick to assemble. Add $30

Fully Assembled,
Tested, Burned In

Complete Socket Set

For SWTPC
6800 - 6809 Buss

Supporl IC'a
and Caps

$19.95

$21.00

At Lasll An atfordable 32K Static RAM with full
6809 Capablllty.
FEATURES:
1. Uses proven low power 2114 Statlc RAMS.
2. Supporls SS50C - EXTENDED ADDRESSING.
3. AU parls and sockets Included.
4. Dlp Swllch address selecl as a 32K block.
5. Extended addresslng can be dlsabled.
6. Works wlth all exlstlng 6800 BS50 systems.
7. Fully bypassed. PC Board Ia double sldad,

plated thru, wllh silk screen.I
Z I-

0 0 0 • 5

I K xs

5 0 0

X I 0 I I-

PRICE CUTI

16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS

$q 999s
PRICE CUT!

a CI

IU

K I-

IX
42

a

FOR 4MHZ
ADD $10

3. Uses 2114 (450NSI 4K S!a!ic Rams.

silk screened Isyout. Gold plated contac! fingers

7. Kii includes ALL paris and socke!s.
8. PHANTOM is iumpered Io PIN 67.

Ihe+8 Volt Buss.

mukipie of 4K.

0'

AI last, an S-IOO Board that unleaskes the full power of two
unbsliavableGenersl lnstrumenlsAY3-8910NMOS computer
sound IC's. Allows you under total compuier conirOI tc
generate an Infinite number of special sound effects for
games or any other program. Sounds can be called in BASlc,
ASSEMBLY LANGUAGE. e!c.
KIT FEATURES:
* TWQ Gl SOUND COMPUTER IC'S.
* FOUR PARAI LEL I/O PORTS ON BOARD.
* USES ON BOARD AUDIO AMPS OR YOUR STEREQ. BOARD W/DATA
x ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED.
4 PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS.
* EASY. QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS.
* USES PRQGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY.
Both Basic and Assembly Language Programming examples are included.

SCL is now avallablei Our Sound Commend Languagemakes writing Sound Effects programs
a SNAPI SCL also includes routines for Register-Examlne-Modify, Memory-Examlne-Modify,
and Play-Memory, SCL" Is available on CP/M' compatible diskette or 2708 or 27!6. Diskette-
$24.95 2708 - $19.95 27!6 - $29.95. Dlskeue Includes the source. EPROM'S are ORG at

KIT FEATURES
1. Addressable as lour separate 4K Blocks.
2. ON BQARD BANK SELECT circuitry (Crc-
memco S!andard!i. Allows up Io 512K on line! BLANK PC BOARD W/DATA-$33
4 ON BQARD SELECYABLE v/AI7 S7AYES LOW PROFILE SOCKET SET-$12
5. Double sided PC Board, with soidermask and SUPPORT IC S 6 CAPS $19 g5
8. Aii address snd data Iinss fuiiy buffered. ASSEMBLED 6 TESTED ADD $35

9. LQWPOWER: under1.5amps TYPICALfrom OUR g'1 SELLING
Io. Blank pc Board can be populated as any RAM 8OARDI

STEREO! ftfEp
8-100 SOUND COIIPUTER BOARD

'1
n

iIII lffh'w

COMPLETE KIT!

$8495

" ; ) , , ! ' I:

195 er
FULLY STATICI

FOR 2MH2
ADD $10

FOR SWTPC
6800 BUSS!

ASSEMBI ED AND
TESTED - $35

SUPPORT IC'S AND CAPS — $19.95

4K DYNAINIC RAIN BLOWOUTI
SAME AS INTEL 2107BI

KIY FEATURES
L Addressable On !6K Boundaries
2 Uses 2114 Static Ram
3. Fully Bypassed
4 Double sided PC Board Solder mask

and silk screened layout
5 AII Parts and Sockets included
6 Low Power: Under I 5 Amps Typical

BLANK PC BOARD — $35 COMPLETE SOCKET SET — $12

C IO

Ui

IC
2 Ul

IUa
44

0 IO

4 QN BOARD PROTO TYPING AREA.

SOFTWARE:

(WITH DATA MANUAL)

$31

pto f)5280-SN 4096 BITS x 1 270 NS ACCESS
atsi 8 FOR $4.95 32 FOR $16

FACTORY CASE (450 PCS) — $180

Prime, new, National Semi., 1979 date coded, full spec. parts. N.S.
8MM5260-5N. Sarne as INTEL 2107B-4, T.l. TMS4060, NEC uPD411, etc.
We bought a HUGE QTY. from a West Coast Distributor at truly
DISTRESS PRICESI One of the most popular and reliable RAM's ever
made. These parts have been used by almost all Major Computer Main
Frame Mfg. the world over! Arranged as4Kx 1,270NSAccess Time,22
Pin Dip. These units DO NOT use multiplexed addressing, thus making
REFRESH and other timing very simple. See INTEL MEMORY DESIGN
HANDBOOK for full application notes. The NAT. SEMt. MEIYIORYDATA
BOOK is available at most Radio Shack Stores. prime units in original
factory tubesi

4K RAMS AT AN UNBELIEVABLE 506 EACHI!I

0 !1 'b: 0 !5 ' . I gl Ol sii

. 6 5 0 I g , ' , ! . ..I ".,i .Iii !Il ' . ! ; , i i I !d! ~
~I

Sockets SPectat: 22 Pin Low Profife (With Purchase of 5280's) 8 FOR $1.EOOOH.
rsCOMPUTER PARTS SPECIALS NELV! G.l. COMPUTER SOUND CHIIP

74LS175 - .99 6035 Intel Single Chip CPU 6.95
74LS240 - 1.19 Signetics 2901 4 Bit Slice - 6.95
74LS241 - 1.19 AMD 2903 4 Bit Super Slice -12.50
74LS244 - 1.19 AMD 29705 Dual Port RAM - 8.95
74LS373 - 1.29 Intel 2716-1 (350 NS) - 12.95

AY3-8910. As featured m July, 1979 BYTE! A fantastica!Iy powerful Sound & Music
Generator. Perfect for use with any 8 Bit Microprocessor Contains 3 Tone Channels.
Noise Generator, 3 Channels of Amplitude Control. I 8 bit Envelope Penod Control, 2-8
Bit Paraliel I/O, 3 D to A Converters, plus much more'Ali in one 40 Pin DIP. Super easy
interface to the S-!00 or other busses. $11 95 PRICE CUTI
SPECIAL OFFER:6%+66each A d d $3 for 60 Page Data Manual.
TERMS: Add $1.50 postage. We pay balance. Orders under $15 add 758

Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add

'TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE

D' '4 I<QI'.8II »esealrc» OmPuterShandling. NDCOD.WeacceptvisaandMasterCharge. Tex. Res.add5v/.
P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 656 for insurance.
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"THE BIG BOARD"
OENI - INDUSTRIAL - BUSINESS - SCIENTIFIC

SIIMGLE BGAIRGr CGMPUTEFI KITI 8 p
40Z-86 CPUI 64K RAM!

7
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THE FERGUSONPROJECT: ThreeyearsIntheworks,andmaybetoogoodtobetrue,Atrlbutetohardheaded, $~ + ~QQ f64K KITno compromise, hlgh performance, American engineerlngl The Big Board glves you all the most needed IQErer© ++ BAsic I/0I
computing features on one board at 8 very reasonable cost. The Blg Boardwasdesignedfrom scratch torun the
latest verslon of CP/M'. Just Imagine all the off-the-shelf software that can be run on the Blg Board wlthout any
modificatlons neededl Take a Blg Board, add 8 couple of 8 inch disc drlves, power supply, an enclosure, C.R.T., SAMB AS AN 8 IN. DRIVE.and you have a total Buslness System for about 1/3 the cost you mlght expect to pay. REQUIRES: SV N 3 AMPS

FULLY socKETEDI FEATURES: (Remember, all this on one board!)
64K RAM 24 K 80 CHARACTER VIDEO

Uses induotry standard 4116 RAM'S. Ali 64K Is avalloble to lhe user. aur VIDBO
end EPROM sections do noi make holes In system RAM.Aisa,very special care
was taken In Ihe RAM arrsy PC layaui to eiiminste potenllai noloe and glliches.

Wlth s crlsp, fllcker-Iree dlsplay that looks extremely oharp even on sma/I
monltors. Hardware ocroll and full cursor conirol. Compooite vldeoorsplitvideo
and sync. Characler set ls supplied on a 2716 siyle ROM, making customlxed
fonts easy. Sync pulses can be any deslred length or poiarlty. Video msy be
Inverted or true. 5 x? Mstrtx - Upper 6 Lower CsoeZ-80 CPU

FLOPPY DISC CONTROLLERRunning et 2.5 MHZ. Handles all 4116 RAM refresh and supporto Mode 2
INTSRUPTS. Fully buliered snd runs 8080 ooltware.

SERIAL I/O (OPTIONAL)
Uses WD1771 contraller chlp wlih s TTL Dats Separstor for enhsnced
reiiabiliiy. IBM 3740 compatible. Supports up lo four 8 Inch dloc drives. Direcsy
compeilble wlth otanderd Shugart drlves such as the SA800 or $A801. Drives can
be conilgured for remoie AC oll-on. Runs CP/M 2.2.Full 2 channelsuoing IheZ80 SIO and theSMC 6116 Beud ReteGenerator. FULL

RS232l For synchronous or asynchronous communlcalion. In synchranous
mode, ihe clocks can be transmitted or received by a modem. Boih chenneis can
be set up for either daia-cornrnunicatlon or dats-iermlnalo. Supporis mode 2 Int.
Price Ior as peris and connectorrc $85.

TWO PORT PARALLEL I/O (OPTIONAL)

ohoke polsrlty, Sel ol sii parts and conneclars Ior parallei I/O: $29.95
Uses Z-80 PIO. Full 16 blis, Iuliy butfered, bl-dlrectlonel. User selecteble hend

BASIC I/O REAL TIME CLOCK (OPTIONAL)
Cansiots of s separaie peraliei port (Z80 PIO) for uoe wlih sn ASCII encoded
keyboard for Inpul. Output would be on Ihe 80 x 24 Vldeo Displsy.

Uoeo Z-80 CTC. Can be conflgured as a Counter on Resl Time Clock. Set ol all
aris: $14.95

CP/M' 2.2 FOR BIG BOARD
6 4K RAM KIT ... . . . . . . . . , .
80 x 24 Vldeo Kll ..... . . . . .
Floppy Dlok Controller Klt .
Z-80 CPU Klt
SBR 8 PAR. I/O ... .. . • • •
S-100 Molher Board ..... . .

.. .. , 185.95

... , , , 45.00 tlon on the S100 Buoo.
$1330.90

SYSTEM COMPARISON
.... $370.00 Talk aboul bangs per buckl The prlces shown lor

• 385 00 S100 klts were taken from Ihe July 1980 BYTE.
Thlo wlll glvs oame basls for compartsonbetween
the Blg Board and a slmllar system lmplemenla-

SUB TOTAL

PC BOARD

The popular CP/O' D.O.S. modliled by MICRONIK
SYSTEMS to run an Blg Bosrd Is avallabie tor $150.00.

Blenk PC Board wlth Rom Set and Full Documentation.
$195.00

PFM 3.0 2K SYSTEM MONITOR

\ • •

P 6 I l(g ggII gs'apg pcg II 'CQIRIP 9 ILe N 8 r ece ive yourorder. VISA, MC.cash accepted. We will accept COO's {forthe

The reel power at ths Blg Board Iles In lts PFM 3 0 on baordmonlior. PFM commando Include: Dump Memory, Boot CP/M; Copy, Sxamlne, Fgl Memory, Teol Memory, Oo To,
Read and Wrlte I/O ports, Dloc Resd (Drlve, Track, Sector), snd Search. PFMaccuples one of Ihe tour2716 SPROMlocailons pravided.
Z-80 is a Trademark ol Zilog.

s ofl I I ~ IL I/=h 8, TERMS: Initial shipments will De made approximately 3 to5 weeksafter we
(OF TEXAS) Big Board only) with a $75 deposit. Balance UPS COD. The $75 deposit

P.O. SOX 404585 • GARLAND, TEXAS 75040 • (214) 271-3538 assures your Place in line for the initial Production run of Big Board.

• TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE
I

"1 TO 4 PIECE DOMESTIC USA PRICE.



~44 P.O. BOX 4430S
Santa Clara, CA 96064

Will calls; 2322 Waish Ava.
(408) 988-1640 TWX 910-338-2139

Same dayshlpmenl. First line parts only. Factory tested
Guaranteed money back. Quality IC's and other compo-

INTEGRATED CiRCUiTS nents atfactory prices.
TIBBTTL
JCMtf 19
JNf2N 20
Zeoltrr 25
I'4MTI 27
7 • ldhr 25
7414N '10
74M!N 2b
1422N 33
14H!ii 25
1411N 50
144)H 02
Ieeftl 63
Jel)N 71
f lSQH 25
74i'CN 35
7415II 49
14S)'I 68
748911 I 10
14MN 43
147?tl 43
14930 43
149S'rl 69
t ll!KIN I, 3 5
V lwfl 15
1412 IH 3 4
14173'I M
7412S I 45
»IJ)N I' 7
74IMII I 0
74I5iN 69
74I»4 I 25
74I)il l 6'3
74lfrih 97
14162rl 85
I'4lMr! 87l t l f l r r
J4IJ)N Sb
14ISQ'I I l h
74IS?li SJ
T4lglir 85
JIZZlti I 75
I'119V! I 65
14M»ri Zb
143 rI 75
7415'rr 75
ZMSOI N
rlihiid'I
74I502ti
"ihil4N
r4IM)rl' l l 'QUI
74i)IVI
Cihiltl

"I 5I • II
i4()MN
10 522N
14152SH
JCLSJ)4IV 53'iN
CLSISII

TCLSI•TI
74LSJ)n
!4th'CN
4LNZN

r41)rwrr
" i h l l l l i
Ci)lr 7 i

Zer)t)24
J4i51354
fcislsiri
!4r)I)hrl
'4IST)'0
'Ii srr!20
14ihrf)'4'CI5IVV
'4I iI 98rl
415 ZHi
VI 53610
VN(AN
CA).i!45 90
CA304ii I 10
CAM91 I I !0
C A3012 I 9 0
(A)QQZ 3 40
lf!I3DIiN AH 35

Lhl)07fi 35I LI)gtl't I 80
L VZMa I Z SI M3»rrl li V l
l rii3I IT I 65
L V3ITK 3 M
ltiold I '50

L

I Qil
353)
3)
35
M
hQ
85
65
!5

I 00I'\
45
4)
61
50
90I IO

I IQ
I 10
I 10
I 25
I?S
IM

7)

29
29
3)
?5
35

LMZMK.S
IM3?DK-12
Lt!I320ii 15
LtVMO'I 5
LM3201 8
LV)20512
LM320T.I5
I!II3?3K.S
LV)2MI
LMM)H
LM340K 5
IV)4IIK 8
LIAMQC I?
LIM4SK.IS
LTA348K 24
LIJ34Di 5
LIJMOI 8
Lti3401 I?
LM3401.1S
lhl3401 IB
LLI3401 24LlI'150
LITM1
LM)19
IM380tl
LM181
LV392
LIAJNH
LIJINH NLM733N
IVJCICH
LM14ltl
NITCJHH
LIJ7400
VJMQZN
ItJINI
lr I1305
lhi1301
LA!13IO
LMICVI
VJI012
LMMN
LMZ»i
V!I29QZ
liil9$SILL'llÃ5
lli lw3Nvci4)sir
tl(5MTI
'Nlh»V
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NiCad Battery Flxar/Chargar Kit
' Opens shorled cells that won't hold a charge
and then charges them up, ag in one kit wifull

, parts and instructions. $7.26
Rockwell AIM 65 Computer
6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. alphanu-
meric display, ROM monitor, tully expandable.
$876.68. 4K version S466.66. 4K Assembler
S86.66. BK Basic Interpreter Stgg.gg.

Special small power supply for AIM65assem. in
frame S64.66. Cornplete AIM65 in thin briefcase
with power supply S499.68. Molded plastic
enclosure to fit both AIM65 and power supply
647.60; Special Package Price: 4K AIM, SK Basic,
power supply, cabinet Sggg.gg

AIM65/KIMNIM/Super Flf 44 pin expansion
board; 8 female and I male bus. Boafd plus 3
oonnectors S22.95,
60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy.
V idao Nodulatar Kit $9.9 6
Convert TV set into a high quality monitor w/o
atfecting usage. Comp. kit w/Iull instruc.
Multi-volt Computer Power Supply
Bv 5amp, ~18v .5amp, 5v 1.5amp, -5v
.5 amp, 12v,5 amp,— 12v optios. 5v, 12v
are regulated. Basic Kit $29.96. Kit with chassis
and allhardware $43.96. Add S4.00shipping. Kit
of hardware 614.68. Woodgrain case S16.66.
61.50 shipping.
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PROM Eraser
assembled. 25 PROM capacity $37.60
(with timer $69.66). 6 PROM capacity OSHAJT
UL version S69.59 (wtth Iimer 694.66).
280 Microcomputer
16 bit I/O, 2 MHZ ciock, 2K RAM, ROM Bread-
board space. Excellent lor control. Bare Board
S28.66. Full Kit 999.90. Monitor S29.08, Power
Supply Kit SSS.BO. Tlny Basic SSB.BB
S-100 Computer Boards
BK Static Godbout Econo IIA Kit 149.00
t6K Static Godbout Econo XIV Kit 269.60
24K Static Godbout Econo XX-24 Kit 414.60
32K Static Godbout Econo XX-32 Kit 537.00
16K Dynamic RAM Klt 289.00
32K Dynamic RAM Kit 328.00
64K Dynamic RAM Kit 399.00
Video Interface Kit $139.08
80 IC Update Master Manual $39.00
Comp. IC data selector, 2700 pg. master relerence
guide. Over 51,000 cross relerences. Free update
service through 19SO. Domestic postage SS.50.
Modem Kit $60.00
State ot the art, orig., answer. No tuning neces-
sary. 105 compatible 300 baud. Inexpensive
acoustic coupler plans induded. Bd. only $17.00,
LRC 7000+Prlnter $889.00
40!f20 column dot matrix impact, std. paper.
Intezface all personal computers.

64/40/32/26 version $465.69. Optional cables
available.
LRC TBOO printer Inlerlace cable Ior Super EN
wltb software S26.6Q
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This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassetle inlerface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Eg. The boardincludes slots
for up to 6K of EPROM (2708, 2758, 2716 or Tl
2716) and is fully sockeled. EPROM canbe used
forthemonitorandTinyBasicorotherpurposes.
A IK Super ROM Monllor 619.96 is available as
an on board option in 2708 EPROM which has
been preprogrammed with a program loader/
editor and error checking multi file cassette
read/write software, (relocatable cassette file)
anotherexclusive from Quest. It includes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break

Guest Super Basic VS B
available. Ouest was the first companv
worldwide to ship a full sIze Basic for 1802
Systems. A complete function Super Basic by
Ron Cenker including floating point capability

.17E'4l, 32 bit integer 2 igion; multi dim
arrays, string arrays; string manipulation; cas-
seNe IIO; save and load, basic, data and ma-

Gremlin Coior Video Kit $69.95
32 x 16 alphwinumedcs and graphics; up to 8
colors with 6847 chip; 1K RAM at EOOO. Plugs
into Super Elf44 pinbus. No high res. graphics.
On board RF Modulator Kit S4.95
180216K Oynamic RAN Kit S149.QB
Expandable to 32K. Hidden retresh w/clocks up to 4
MHz wlno wait states. Addl. 16K RAM $68.69
Super Elf44 pin expansion board; 3 female and I
male bus. Board plus 3 connectors $22.96
Tiny Basic Extended on Casselte $16.68
(added commands include Strlngy, Array, Cas-
setle I/O etc.)
S-188 4-Slol Expansion $9.95
Super Monllor gl.t Source Ustlng 915.66

with scientific notation tnumber range

A new enhanced versiou, of Super Basic now

RCA Cosmac1802 Super Elf Co
Compare leatures before you decide to buy any
other computer. There is no other computer on
the market today that has ag the desirable bene-
fits oi the Super Elf forso litge money. The Super
Elf is a small single board computer that does
many blg things. It is an excellent computer for
training and lor learning programming with its
machine language and yet it is easily expanded
with addltional memory, Full Baslc, ASCII
Keyboards, vldeo character generation, elc.
Before you buy another small computer, see if it
includes the following features: ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply; Audio Amplitier
and Speaker; Fullysocketed for all IC's; Real cost
ot in warranty repairs; Fulil documentation.
The Super Ell includes a ROMmonitor for pro-
gramloading, editing and execution with SINGILE
STEP tor program debugging which is not in-
cluded in others at the sarne price. With SINGLE
STEP you can seethe microprocessor chip opera-
ting wilh the unlque Quest address and data bus
displays before, duftng and alter executing in-
structions. Also, CPU rnodeandinstruction cycle
are decoded and displayed on 8 LEO indicators.
An RCA 1861 video graphics chip agows you to
connect toyourown TY with aninexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written. The speaker arnplifier may also be used
to drive relays for control purposes.
A 24 key HEX keyboard includes 16 HEX keys
Super Expansion Board with Cas

chine language programs; and over lb stale-
fnents, functions and operations.
New improved faster version including re-
number and essentially unlimited variables.
Also, an exclusive user expandable command
library.
Serial and Parallel I/O included.
Super Basfc on Cassetle $66,08.

Eif II Adapter KIt $24.95

rnputer $106.95
tect, monitor select and slngle step. Large, on
board displays provide output and oplional high
and low address. There is a 44 pin standard
connector slotfor PCcards and a 50 pin connec-
tor slot tor the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cludedin theprice plusa detailed127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game. Many schools and univer-
silies are using the Super Elf as a course of study.
OEM's use it for training and RSO.
Remember, other computers only offer Super Eg
features at additional cost or not at all. Compare
belore you buy. Super Elf Kit S166.96, High
address option S8.95, Low address opllon
S9.96. Custom Cabinet with drilled and labelled
plexiglass front panel S24.95. A'll metal Expan-
sion Cabinet, painted and silk screened, with
room Tor 5 5-100boards and power supply
$67.86. NICad Batlery Memory Saver Kit $6.96.
All kits and options also completely assembled
and tested.
Questdala, a software publication for1802 com.
puter users is available by subscription for
$12.00 per 12 issues. Single issues $1.50. Is-
sues 1-12 bound 616,50.
Tiny Basic Cassette S16.69. on ROM $38.96,
original Elf kit board $14.96. 1662 software;
Moews Video Graphics SS.BO. Games and Music
S3.68, Chip 6 Interpreter SB.SO.

sette interface $89.95
points can be used with the register save leature
to isolate programbugs quickly, then tollow with
single step. If you have the Super Expanslon
Board and Super laonitor the monitor is up and
running at the push of a button.
Other on board options include Parallel Inpul
and Oufput Pofts with full handshake. They
alloweasy connection of an ASCII keyboard to the
input port. RS 232 and 2O ma Curren'I Loop tor
teletype or other device are on board and if you
needmore memory there are hvo S-198 slots for
static RAM or video boards. Also a IK Super
Monitor version 2 with video driver for full capa-
bility dispfay with Tiny Basic anda video interface
board. Pamllel I/O Ports $9.86. RS 282 S4.59,
TTy 20 ma I/F S1.95, S-10O S4.66. A 69 pin
connector set with ribbon cable is available at
$15.25 for easy connection between the Super
Elf and the Super Expansion Board.
Power Supply Kil for the complete system tsee
Multi-volt Power Supply).

plus load, reset, mn, wail, input, memory pro-

Plugs into Elf II providing Super Eg44 and 50 pin
plus S-100 bus expansion, (With Super Ex-
pansion). High and low address displays, state
and mode LEO's optional $18.69.
Super Color S-100 Video tut $129.96
Expandable to 256 x 192 high resolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped.'IK RAM expanda-
ble to 6K. S-100bus1802, 8080, 8085, 280 etc.
Editor Assembler $25.69
tnepufres mlnimum ol 4K for E/A plus usersource)
1862 Tlny aaslc Source listing 919.60
Super Monlter V2.6/2.1 Source Usting $29.00
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Start learning and computingfor only Ng (II) 9$ urith a Netronics 8085-based
computer kit. Then expand it in loui-cost steps to a businessldevelopment ~ystem
mith 64k or more RAM, 8" floppy disk driues, hard disks and multi- terminal I/O.

SPeCI4Il! Full 8" floppy, 64k system for less than the price of a mini! Only $14911.95!
VWZ NZ~ iZXV™-CC~™EmNHG SVSYKM

Imaginv.— for only $129.05 you can own thv. starting

full business/developmcnt capabilities — a computer
Ihat can be your beginner system, an OEM controller.
or aa IBM-formattvd 8" disk small businvss system.
From the first day you own Explorer/85, you begin
computing on a signifirant lvvel, and applying princi-
plcs discusscd in leading computer magazines. Ex-
pkirer/85 features the advanced Intvl 8005 <,pu, which
is 100'/e compatible with the alder 8080A. [t offem on-
board 9-100 bus expansion, Micn>soft BASIC in ROM.
plus instant conversion to mass stora c disk me<nory
$120.05, plus Ihe cost of power supply. keyboani/
terminal and RP modulator if you don'I have them (sv(.'
our re(riarki(ble pri<xm below for Ih(..se and other,ac-
ccssories). With a Hex Kcypad/display front panel.
Level "A" can be pn>grammed with no nced for a ter-
minal. ideal For a contmller, OEM. or a real low-cost

rwas . — ,

-

.
-

,

' . Levv l " A " i s a
complvtc opcroling
system,pcr/crt for
hvginnvm, hobhyis
imfusiriol rontroll(.'
use. $129.95

start.

via 9-100 bus or 4k on motherboard.

LEVEL "A" SPECIFICATIONS
Explorer/85's Level "A" system features the advanced
lntel 8085 cpu. an 8355 ROM with zk deluxe monitor/
operating system. and an advanced 8155 RAM Il/0...
all on a single mothcrboard wilh room for RAM/ROM/
PROM/EPROM and 9-100 expansion. plus generous
prolotyping spncc.

PC Boanl: Glass epoxy. plated through holes with
sohler mask. • I/O: Pn>visions for 25-pin (DB25) con.
ncrtor for terminal serial I/O. which can also support a
paper tapv. reader... cassvite tape recorder input and
output... casseltc Iapc control output... LED output
indicator on SOD (serial output) line... printer inter.
fac<( (Ivss drivc<s)... total of four 8-bit plus one 0-bit
I/O ports. • Crystal Frequency: 6.144 MHz. • Control
Switchcs: Rcsct and uscr (RST 7.5) intcrrupt... addi-
lional provisions for RST 5.5. 0.5 and TRAP interrupts
onboard. • Counter/Timer. Progmmmable, 14-bit bi.
nary. • System RAM: 258 bytes locatcsl at F600. ideal
for smallvr systems and for use iis an isolatml stack
arva in expanded sysiems... RAM expandable to 84K

Systcrn Monitor (Terminal Version): 2k bytes of
dcluxc system monitot ROM located nt F)gg), leaving
Ngg free for usvr RAM/ROM. Fra>turve includc tapc
load with labcling ... examine/change contents of
memory... insert data... warm start... vxamine and
changr. all registvrs... singlc step with register display
at cach break point, a dehugging/tmining featurv.... go
to execution addr<iss... movo blocks of memory fmm
onc location Io ano'Iher... fill blocks of memnry with a
cunstani... display lilorks of momory.. . automatic
bmid rale solection to 9600 haud... variable display
line length control (I-255 chamctcrs/linv) .. . chan-
nelized I/O monitor routine with 8-bit parallel output
for high-spred printer... svrial console in and console
out channel so thal monitorcanrommunicate with I/O
ports.

Systcm Monitor (Hcx Keypad/Display Version):
'l(ip<i i(xul wi<h )ah('.Iing. .. (apv. dump with lahvling

( xaminr/ch <ng<'. contvnts of mvmnry... insnrt datn
... w irmstart.. . i xnminv aml dumgvall r< Risti rs.

. .

s s
0 Bxplarer/85 Ievel "8"kttl Ti rminst Vi rsion)... $12995 plus

$3 posi. 8 insur.
0 gsplarer/85 LeVel "A" klt (I iex Kcytxi<t/Oisplsy Version)...

SI2905 p!us 53 pos<. 8 insur.
0 Bk BgcrosaB BA510on csmvite iape. $64,95 pos<paiil
0 Bk kBCraaa!I BASIC la ROMklt IrI.R(<ir< s Lcv( Is "0", "D";inil

Icvoglof Explorer/85. a computer that's expandable inta

with standard IBM-formattvd 8" d)sIm. All for only

x

lors.

(Also availah(c wired & leslcd. $1799.95)

Fnll8" disk system for l(ms thon thc priccnfnmini (shown wiih
N((<ronics Espk>rcr/85 vnmpu<er und new Icrmino!). Systcm fo(rturcs
floppy drive from Control Dota Corp., world's lurgest moker of
m<iinory storngo sys(vms (nnt n hohhy hmn(l!)

single step with regist<ir displny at each break poini...
R(> Io vxvrutiun addnms. Lvvvl "A" in Ihis vorsion
makes a perfert controller for industrial applications.
and is programmml using Iho Nctronics Ilvx K<iypad/
Display. II is Inw m>st, pcrfvct for heginnvrs.
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator Iypc kvyp xl with 24 syslcm-r'cfincd and 1ti
usvr-defined keys. Six digit calculaiur-Iypc display,
Ihat displays full addrvss plus <lata as w(.ll as riigister
aml status information.
LEVEL "B" SPECIFICATIONS
Lcvvl "B" providvs Ihv. S-100 signals plus l>uffvrs/
drivers Io support up Io six S-100 hus hoards. anil in-
clud(sc addrvss decoding for onhoard 4k RAM expan-
sion si(lis:Ial>l<( in 4k hlocks.. . <ddrves dccoding for
onbuanl Bk EPROM cxpansion svl<ictable in Bk blncks
...a<ldrcss and data hns drivvrs foronboard expansion
... wait stntv gvncrator (jumpcr svlcciable). Ioalk>w Ihc
usv. of slowi:r mcmories... Iwo separatr, 5 volt rvgula-

LEVEL "C- SPECIFICATIONS
Lcv<!I -C" expands Exph>rer/I<5's motherlxiard with a
canl rsgc, allowing you Io plug up io six S-100 cards
directlv into Ihe mothcrl>oard. Buth cagv. and card arv
neatly (>ontainvd insido Explor((r's deluxv steel
cahinct. Lvvcl -C" includes a shvvt metal sup<i'lstfuc-
Iur(i. a 5-canl. Rokl plalvd 9-100 cxlvnsion PC lx>ard
that plugs into Ihe motherhoard. fust add r«gu>rcd
numbcr ol' S.100 m>nnvctors.

e s s s s s s s s s s s s s

Plcase send the items checkcd below:

LEVEL "D" SPECIFICATIONS
Lcvvl "D' provid<is 4k of RAM, powcr supply rvgula-
linn. fillvring dvroupling componvnts an<! si>ckvts lu
vxp;uul your Explorcr/85 mvmory to 4k (plus thc nrigi-

ax x w a a a a a a s a a a < ( I<a x a xx x a a a a a p a e a a (> a aa a a wa s s s s a a a a a a s e a a e a e a < • <>ada<>e<(a<>awxaI Ia • I • 4 • • a e a • p e • • • • a x x e <> s e s a a e a s s s • 's a a e + w x w w 4 4 w p ( > s 4e

E(plonii'/85
iyith lievcl '"C"
Cord Cogv.

Wi<h Hvx

C) AP-I Pawer Supplygtt caV vs5 amps) in dvlux<(sl« I(x>hinvl
... $39.95 plus 52 p<isl. a insur.

Gl Gald Platcd 5 160 Bus lenaeclors... $485nich, ix>x<p >id
6 BFMOdulelaf Idt laliows you <o us((your TV srt ss x monilor)

• "Sa.!<5 pastpald.
O16kg/IMldt(S-tnaboml vxpandsIoa<k)... $10995plux 53

pos( r< inxur.
0 32k RAMklt .. $299,95 plus Sz pux<. 8 insur.
O 48k BAMkit... $39995 phis $2 pos<. 8 insur.
O 64kBAMklt... $49995plos SZ posc << insur.
0 IBk RAM Bspanslon Idt (Io vxpand m>y of <lll( Ilx>v<' In I<ik

l>lo(.kx up io rtk) ., . $99.95 plus 32 p<is<. 5 iescr. (s>(j>
O Intel 8085 Cpu USera' Manual... $7.50!x>s<txd(t.
fj 12" yideo Iitanttor (ioMHz t>andwidth), .. $13995 phlx Ss

Ix1st 5 u>sol'
LI Iteglnnvr's Pak! sm (iix>vv) $16995 ptns $4 misi. << incur.
O gsperlmenter's pak lxn,il>ov<') . $219.95 I>lex 5(i Ix<x< 8

O Bixctal Mtrrosolt BASIC Pak Wllhout Termlnal Is< ( stwvi I
$321105 plus 57 poxt. 5( insur

'L3 Sanx ss alx>ve. p!us ASCII Beybaard Tcrmtnat Sllh Cabtnet,
Get I'rce BFI)k>dtdatarlxn abov< )... $49!L95 plux 510 p( xl.

G SPectat 8" IBSk Bd)ilon BsPlorcrl85Isl'I' al>orv)... $)499.95
plus $25 post. 5< insur.
Ci Wlred81bsled .. $I79995plus$25oos<,a mxur.

O Estra 8" BDCfloppyBrlvcs... $499 95plos Siz post. << insu(.
Ij febl<tct 8 Power supply For Drivr.... s89.95 plus 5:i pox<. 8

Ij BrlVe I'abte Set.up FOr 1)VO DriVea. .. $25 phw St.Sa 9 >s(. I<

• • a • • • • • • a a a w x w (( • a e a a a e a a e e • a • a x e • • • • • • • • x a e a a • p a a a w • • a • a • e a • I x (> v a e • s a s • a (> a a x <> • s •
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"F."). .. $99.95 plus SZ Ixm<. S( insur
O Level "8" (5-108) klt... $49.95 p)us Sz pns(. << inxur.
Ci teyel "C '(5 1009Caf<l eSPander) k)t... 53995 plus SZ!x>x<

s s
s II

I< iasur.
O leVel"0"(4kBAM)kll... $69.95plosSZpos(.5 Inxur.
o Ievvt"8"(EPAOBI!RDM) Idt... $5.95 plus 5<is Imh.
O Dc)ux<. Stcs.l L'ablnet for I:.xplor< r/AS . . $40.05plux 53 Ixw<.

O I'.m I>or ( <hia<!I . . $15,009)us SI 50 pox<. a iraur.
(j <LSBII KeyboardlCan<pater Tcrminal klt: f<,uun x,i full tza

i:harii:i(r x(I. ua<l i:ss<s full mirxor ointn>l. 75 ohm v«lio
(x><pu<. convvr<ihlv (o hau<l((t ou<pu<: s( ks:<shl( b;md ra<(.
RB"t<z-C (>r zo ma I/I>,:<z nr (9 charm:<vr hy I<i lint! Iornaux.
.in(l r m b<(usvitwi <h <'i<h<'ra CKI nxmiloror «TV x<(I Iif v(>u
hav<' an Itp m(xiulsior) . . $149.95 plus Srcl<0 pos(. >< (insur.
0 DeLuxe Stm.l Ceblnct f»r ASCII keylxxml/Ivrminal ...

$19.95 plus 5'.5O Ix>s<. 5 inxur.
U Bewt1brmlnai/Igonltor:(5( < ptmto) Sam((!vaturvs (s (dx>v(.

('xm'p< iz" moni<or wi<h 4 ylx»rd snd tvrminal ix in dvlux('
xinglv ca'I>inv<: ki<... $399.95 plus 57 pial. 8< ms«r

O Bazeltine Ierndaals: Our priicvs l<x> low lo quolv — CALL IIS
O Iear4lgler Iermtna)s/printers: I>ur prin x <oo Iow II<(Iuldv

C) Nex Kcypsd/Dtsp)sy klt... $89.95 plus SZ p(isi. a inxur.

(nsi(r.

mxur.

8 Iosuf.

insur,

a insur.

blacks.

Aasis<anm . <xill (203) I.<5>4 4:<75

G CP/511.4... $IBBpos<ixdd Dept. KB2

NETRDNII:S ReSearCh & IIeveloPIBent Ltd.

B Dtskrentra)ler Baard WithBoyorts . St99.95pi». 5 p((si

OSpecial: Gamp)ele Businass Sottware pak Ix<(,ilx(v( I
$699.96 pos(paid.

SOLD SEPARATELY
CI L'PIBI 20... $I50pns<pai(l.
0 BBcrasag BASIC... $325Ix>sip(xl.

c) Intel 8085 cpu User Manual .. 57..(o postpaid.
O Level "A" Manitor Source Iistlng... 525 ix>sifsixt.

rentiaes<st UBA c<edit Gsrd Bayers Bu<side Ivnnactlcai

Tn ()rd((r From Connmdicui I)r F<ir 'lli chnnxil

'li>I il En<:los<.d (Conn r<is.;idd 5;ihis I;ix) S
P;ii<l By:
(j I'<(rsimnl Chm:k fj C;ishi<ir'x (:hi ck/Mi>n<iy ()nh r
0 VISA 0 Ma s ter Charge (lhmk No. . l
A(<ct. N<>. I xp. Dal(
Signnture
Print
Nami.
Addr<iss
City
Sti<t<'. '/ip

a% 333 LitChfield ROad, NeW MilIDrd, L'T 06776

Microcomputing, February 1987 183

nal 258 hyt(is located in Ih(( 8155A). Th( static RAM
mm l>v. )ocnteil anywhvrB fmm f)gy(B Ir> EFFF in 4k

LEVEL "E" SPECIFICATIONS
Level "E" adds sockeLs for Bk of EPROM to usv Ihe
popular Intvl 2718 or the Tl 2516. II inclu<l<is all sockets.
power supply regulator. heat sink, filtering and dccou-
pling components. Sockets may also be used for 2k x 8
RAM IC's (allowing for up to 12k of onboard RAM).
DISK DRIVE SPECIFICATIONS
• s' CONTROL DATA CORP. • Dsts repacsy: 40> ote hyivs

prnfmsiuasldrive. ISD),soz,osz hytes(DD).
• LSI rx>n<ruller. anformsued.
• Write prvawi. • A~.xs <imv.. Zsms Inns
• Sinsleordcablcdensi(y. Irack'I.
DISK CONTROLLER/ I/O BOARD
SPECIFICATIONS
• contmls vp <o fuur 5" drivss. • 27I5 paoM socket inrladv(I
• 177<A LSI ISD) Boppy disk f or usv in cus<om

ren<ml!er, appilcsuons.
• Onbosrd ds<s sepsra<or • 0nboard c<ys(at o>n<n>lled.

(IBMcompxtibiei. • Onboard I/O baad rale
• Z Serial I/O ports Renera(o(s <o Seaa baud.
• Au<otx>ot todisksystem • Devhls.sidcd PC board

whea systemress( lglxssepoxy.)
DISK DRIVE CABINET/POWER SUPPLY
• Deluxe steel cabinet with iadiuiduxl powvr supply fnr max-

iraum reliability aed s(xt>iti<y.

ORBER A COORBINATEB
EXPLORER/85 APPLICATIONS
PAK!
Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter-
minal Version) with Monitor Source Listing and AP-I
5-a(np Powvr Supply: (mgulor prire $199.95), now ai
SPECIAL PRICE: $169.95 plus post. & insur.
Experimenter's Pak II (Save $53.40!) — Buy level
"A" (Hex Keypad/Display Version) with Hex
Keypad/Display. Intel 8085 User Manual, Level "A"
Hex Monitor Source Listing. and AP-1 5-amp Power
Supply: (regular prirv $279.35). all at SPECIAL
PRICE: $219.95 plus post. 6 insur.
Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level "A" (Terminal Version), Level "B",
level "D" (4k RAM). Level "E". Bk Microsoft in
ROM. Intel 8085 User Manual. Level "A" Monitor
Sourcv. Listing, and AP-\ 5-amp Power Supply: (regu-
lar price $439.70). now yours 'at SPECIAL PRICE:
$329.95 plos post. 8 insur.

ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATQR: Save
over $114 at this SPECIAL PRICE: $499.95
plus post. 5< insur.

Special 8" DiskEdition Explorer/85(Save over $104!)
— Includes disk-version Level "A", Level "B", two
S-100 connectors and hrackcts. disk controller. 64k
RAM. AP-15-amp powersupply, Explorer/85 deluxe
steel cabinet, cahinet fan, 8" SD/DD disk drivv. fram
famous CONTROL DATA CORP. (not a hobhy
brand!), drive m>hinet with power supply. and drive
cablc set-up for Iwo drives. This package includes
everything but terminal and printcrs (sen coupon for
Ihem). Regular price $1630.30. all yours in kit at
SPECIAL PRICE: $1499.95 plus post. 5( insur. Wirvd
and Iestcd. only $17S9.95.
Sperial! Complete Business Softwarc Pak (Save
$625.00!) — Includvs CP/M '.0. Micr<isiift BASI(l
Cvneral laslgvr, Acroun<s Recvivahlv.. Arcoun<s
Payablv. P q, rollP;s:kagv.: (niguhr pricv. 5!:I'25). y(nirs
now ill SPI'.(:IAL PKICIk $699 95.

CALL MLL FREE: 809-243-7428 @
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%e'I e m.et seHing it. The JADE Catalog is the best, and the best things
in life are &ee. We will send you our new 1981 edition describing over
4000 microcomputer parts, components, boards, systems, accessories,
8-100 Boards DOUBLE-D - Jade Single Board Compmtex's

Double density controller with the inside track

64K RAM Board - Cal Comp Sys
4 llfHz, bank selectable, IEEE standard

Memory Bank - Jade

IOD-1200K Kit . . . . . . . . . . . . . . . . . . . . $2 99.95
IOD-1200A 8" A & T .. . . . . . . . . . . . . $3 89.95
IOD-1205A 8(A" A & T . .... . . . . . . . $389.95
IOD-1200B Bare board ... . . . . . . . . . . . $65.00

DOUBLE DENSITY - Cal Comp Sys

IOD-1300A A & T .. . . . . . . . . . . . . . , . $3 74.85

VERSAFLOPPY I I - SD Sys tems
¹w double density controller for both 8" & 5'I("

IOD-1160K Kit . . . . . . . . . . . . . . . . . . . . $3 7 9.95
IOD-1160A Jade A & T . . . . . . . . . . , $4 39.95MEM-64565A A & T. . . . . . . . . . . . . . . $4 49.95

5(/(» or 8" disk controller with free CPIM 2.2

AIM-65 - Rockwell
4 MHz, IEEE 8 100, bank selectable, 8 or 16 bit

MEM-99730K Zi t, no RAM .. . . . . . . $2 1 9.95
MEM-16730K I SZ kit . . . . . . . . . . . . . $2 49.95
MEM-16730A 18K A & T . . . . . . . . . . $2 9 9.95
MEM-32731K 32Z kit . . . . . . . . . , . . . $2 8 9.95
MEM-32731A 32Z A & T . . . . . . . . . . $3 39.95
MEM-48732K 48Z kit .. . , , . . . . . . . . $3 24.95
MEM-48732A 48ZA & T . . . . . . . . . . $3 7 4.95
MEM-64733K 84Z kit . . . . . . . . . . . . . $3 5 9.95
MEM-6473$A 84Z A & T . . . . . . . . . . $4 0 9.95
MEM-997308 Bare board ... . . . . , . . . . $55.00

S.P.I.C. - Jade
Our new IIO card with 2 SIO's. 4 CTC's, and I PIO

IOI-1045K 2 CTC's, I SIO, I PIO .. $1 99.00
IOI-1045A A & T .. . . . . . . . . . . . . . . . . $2 59.00
IOI-1046K 4 CTC's, 2 SIO's, I PIO $25 9 .00
IOI-1046A A & T .. . . . . . . . . . . . . . . . . $3 19.00
IOI-1045B Bare board wl manual . . . $59.95
IOI-1045D Manual only . . . . . . . . . . . . . $20.00

2 serial IIO ports plus 2 parallel IIO ports
IOI-1010K Kit . . . . . . . . , . . . . . . . . . . . . $1 79.95
IOI-1010A A & T ... . . . . , . . . . , , . . . . $259.95
IOI-IOIOB Bare board ....,......,... $35.0D

lOOK DAY CLOCK - Mtn Hardware
Crystal controlled $-100 clock with NiCad backup

IOK-1400A A & T .. . . . , . . . . . . . . . . . $3 29.95

I/0-4 - S.S.M.
4K AIM, 8K BASIC, power supply, & enclosure

ExpandoRAM II - SD Systems
4 MHz RAM board expandable from 16K to 256K

MEM-16630K 18Z kit . . . , . . . . . . , .. $289.95
MEM-16630A ISZ Jade A & T ..... $339.95
MEM-32631K 32Z k it . . . , . . . , . . . . $329.95
MEM-32681A 32Z Jade A & T.. . . . $3 79.95
MEM-48632K 48Z kit . . . . . . . . . . . . . $3 68.95
MEM-48631A 48Z Jade A & T ..... $419.95
MEM-64633K 84Z ki t . . . . . . . . . . , .. $4 08.95
MEM-64633A 84Z Jade A & T.. . . . $4 59.95 15 Hz to 25K Hz music synthesizer for S-100

SB1 - S.S.M.

Motherboards

32K STATIC RAM - Jade
2 or 4 MHz expandable static RAM board uses 21141.'s
MEM-16151K 18Z 4 MHz kit . . . . . . $1 69.95
MEM-1615IA ISZ 4 llfHz A & T ... $2 24.95
MEM-32151K 32Z 4 MHz kit . . . . . . $2 99.85
MEM-32151A 32Z4l l fHzA & T . . . $3 49.95

16K STATIC RAM - Cal Comp Sys

MEM-16160A 18Z2 MHz A & T ... $279.00
MEM-16162A 18Z 4 MHz A & T ... $309.00
MEM-161608 Bare board .... . . . . . . . . $29.95

Extremely uersatile extender board with logic probe
TSX-180K Kit . $55.00
TSX-180A A & T . . . . . . . . . . . . . . . . . . . . $75.0D

S-100 EXTENDER - Cal Comp Sys

TSX-160A A & T $24.95

IOS-1005K Zit $239.95
IOS-1005A A & T . . . . . , . . . . . . , . . . , $2 99.95

TB-4 - Mullen

Puts problem boards u(ithin easy reach

Silent, simple, and on sale • a better motherboard

MBS-06IB B are board .. . . . . . . . . . . . . .
MBS-061K Zit .
MBS-061A A & T . . . . . . . . . . . . . . . . . . . .

MBS-1218 B are board .. . . . . . . . . . . . . ,
MBS-121K K it . . . . . . . . . . . . . . . . . . . . . . .
MBS-121A A & T .. . . . . . . . . . . . . . . . . . .

MBS-181B B are board ... , . . . . . . . . . .
MBS-181K Kit
MBS-ISIA A & T . . . . . . . . . . . . . . . . . .

18 Slot (14'/" x 8'6")

2 or 4 MHz 16K stotic RAllf - a rea! memory bargain

VIDEO BOARD - Jade
MBML&8mes

12 Slot (9»/(» x 8»/(»)

6 Slot (5'!(» x 8»/»")

6502 computer with printer, display, & keyboard
CPK-50165 IKA IM . . . . . . . . , . . . , .. $374.95
CPK-50465 4ZAIM . . . . , , . . . . , , . . . $4 49.95
SFK-74600008E SK BASIC RQM ... $99.95
SFK-64600004E 4K assembler ROM $8 4.95
PSX-03DA Power supply ... . . . . . . . . . . $64.95
ENX-000002 Enclosure .... . . . . . . . . . . $49.95

Special package price ... . . . . . . . . . . $ 625.00
Z-SOa STARTER KIT - SD Systems
Z80 computer with RAM, ROM, IIO, & keyboard

CPS-30010K Kit . . . . . . . . . . . . . . . . . . $3 69.95
CPS-30010A Jade A & T .. . . . . . . . . $4 59.95

ISO-BUS - Jade

$19.95
$39.95
$49.95

$29.95
$69.95
$89. 95

. $49.95

. $99.95
$139.95

MAINFRAME - Cal Comp Sys
64 x 16 assembled & tested S-100 uideo board

THE BIG Za - Jade IOV-1050B Bare board .. . . . . . . . . . . . . $25.00
IOV-1050K Kit .... . . . . . . . $99.95
IOV-1050A A & Tsale price ... . . . . $1 39.95

12 slot S-100 mainframe with 20 amp power supply
ENC-112105 Kit . . . . . . . . . . . . . . . . . . $3 09.95
ENC-112106 A & T . . . . . . . . . . . . . . . $3 49.952 or 4 MHz su(itchable Z80» CPU uith serial I/O

CPU-30201K Zit . . . . . . . . . . . . . . . . . . $1 45.00
CPU-30201A A & T . . . . . . . . . . . . . . . $1 99.0Q
CPU-30200B Bare board ... . , , . . . . . . $35.00

DISK MAINFRAME - N N C
Dual 8" driue cutouts udth 8 slot motherboardVDB-8024 - SD Systems

SBC-100 - SD Systems 80 x 24 l/0 mapped uideo board with keyboard IIO
IOV-1020K Zit . . . . . . . . . . . . . . . . . . . . $3 99.95
IOV-1020A Jade A & T ... . . . . . . . . . $4 59.95

ENS-112320 with 30 amp p.s. .... . $699.95

Video Monitors2,5 MHz Z-80» CPU with serial & parallel I/O ports
CPC-30100K Kit . . . . . . . . . , . . . . . . . . $299.95
CPC-30100A Jade A & T ... . . . . . . . $3 69.95 VB3 - S.S.M.

SBC-200 - SD Systems

CB2 - S.S.M.

4 llfHz Z80» CPU u(ith serial & parallel I/O ports
CPC-30200K Zit . . . . . . . . . . . . . . . . . . $3 38.95
CPC-30200A JadeA & T .. . . . . . . . . $3 gg.g5

PB-1 - S.S.M.

80 x 24 or 80 x 48 memory mapped (uith graphics
IOV-1095K Kit, 4 MHz .. . . . . , . . . . . $3 99.95
IOV-1095A A & T, 4MHz .. . . . . . . . $4 64.95
IOV-1096K 80 x 48 upgrade, 4 MHz . $89.00

gn B (((t W MONITOR - A.P.F.
High quality, high resoh(t('on video monitor

13n COLOR MONITOR - Zenith
The hi res color you'ue been promis('ng yourself

VDG-201301 .. . • • . . - - $449.00

VDM-750900 8" monitor ... . . . . . . . . $1 4 9 .95

2 or 4 MHz switchable Z80» CP Uu(i th RAM, ROM, 8) I/O
CPU-$0300K Zit . . . . . . . . . . . . . . . . . . $2 39.95
CPC-30300A A & T . . . . . . . . . . . . . . . $2 99.95

2810 Z-SO' CPU - Cal Comp Sys

CPU-30400A A & T . . . . . , . . . . . . . . . $2 75.00

2708, 2716, 2732, 2758, & 2516 EPROM programmer
MEM-99520K Z it . . . . . .... . . . . . . . . $219.95
MEM-99520A Jade A & T . . . . . . . . . $2 69.95

2708, 2716 EPROM board with built-in programmer
MEM-99510K Kit . . . . . . . . . . . . . . . . . $1 59.95
MEM-99510A A & T . . . . . ,... . . . . . . $239.95

PROM-100 - SD Systems

12n GREEN SCREEN - N E C
20 MHz, P31 phosphor uideo monitor uith audio

VDM-651200 12" monitor ,... . . . . . $2 4 9 .g5
SUP'R'MOD I I - M 8z R Assoc

Color or 8 & W TVinterface recommended for Apple
IOR-5050A A & T . . .... . . . . . . . . . . . . . $29.95

2/4 MHz Z80A» CPUu/scrial IIO port



peripherals, and soft;ware. All you have to do is ask for it- Just circle
our inquiry number on the reader service card in the rear of th is
magazine and we will send you the best. It 's free and it's easy.
Accessories for Ayyle

POIPMM
8"DiskDrive Sale Printers

uu
i'
I
l

n~rra aizs ~e

SPINWRITER - N E C

DISK DRIVE for APPLE
5r/ra disk drive rulth controller for your Apple

Complete kit with controller, DOS, and two 8" driues
Special package price ... . . . . . . . . . $1475.00

Add 16K of RAM to your TR8.60, Apple, or Exidy
MEX-16100K TRS-80 kit ... . . . . . . . . . $39.95
MEX-16101K Apple kit .... . . . . . . . . . . $39.85
MEX-16102K Exidy kit . . . . . . . . . . . . . $39.95

MSM-12310C with controller ... . . . $4 7 6.00
MSM-128101 wlout controller ...,. $376.00

8" DRIVES for APPLE

16K MEMORY UPG R A D E

Dual 8" Sub-Aesembly Cabinet

ZADE's new dual disk sub.assemblies include:
Handsome metal cabinet with proportionally
balanced air flow system, rugged dualdrivepower
supply, cooling fan, cable kit, l ighted potuer
switch, approved fuseassembly, linecord, ¹ver-
Kar rubber feet, and all necessary hardware to
rnount 2-8u disk drives - it's all American made,
guaranteed for six monthes, and it's in stock!

END-000421 Cabinet kit . . . . . . . . . . $2 25.00
END-000420 Bare cabinet .. . . . . . . . . . $59.96

Single sided, double density disk drive sub-system
END-000423 Kit w/2 8" drives .... $996.00
END-000424 A ifr T tv/2 8" drives $1196.00

Double sided, double deneity disk drive sub-syetem
END-000426 kit w/2 8" driues .... $1496.00
END-000427 A ri'r T uil2 8" drives $1695.00

MX-80 - Epsom

MICROPROCESSORS PROMS
ZBO .... . . . . . . . . . . . 10.95 270 8 450ns ... . . . . . . R25
Z-BQA ..... . . . . . . . . 12.95 10 fo r 659.00
BM2 .. . . . . . . . . . . . . 11~ 2718 12 ,5v . . . . . . . . 12,95
8800 . . . . . . . . . . . . . . 11.86 2716 5 u . . . . . . . . . . . 1285
6802 ... . . . . . . . . . . . 1'7.95 10 f or 899.00

8035 ... . . . . . . . . . . . 24.00 273 2 5v . . . . . . . . . . . 39.95
8080A... . . . . . . . . . . . LSO 275 8 5u . . . . . . . . . . . 19.96
8085 ... . . . . . . . . . . . 1LOS

9 x IVdot matrix, letter quality, proportional spacing
PRM-15737 Parallel .... . . . . . . . . . . . $7 9 5 .00
With interface for Apple .. . . . . . . . . $8 96-00

132 column, 9 x 9 dor matrix, multiple fonts

Parallel r6 serial interface for your Apple
AIO - S.S.M.

IOI-2060K Kit . . . . . . , . . . . , . . . . . . . . . $ 169.00
IOI-2060A A ri'r T ..... . . . . . . . , . . . . , $1 9 9.00
PRINTER INTERFACE - Cal Comp

8" DISK DRIV ES

CENTRONICS 737-1

PRM-27080 Saue blf10.00 ..... . . . . . $6 4 5 .00
Interface for Apple ... . . . . . . . . . . . . . $1 1 0 .00

Highly reliable double density floppy disk driues
Shugart 801R single sided, double deneity

MSF-10801R SA-801R .... . . . . . . . . . $4 26.00
Special Sale Price .. . . . . . . . . . 2 for 8790.00

Siemene FDD100-8D2 single eided, double density
MSF-201120 6 mo tuarranty ... . . . . $8 96.00
Special saleprice .. . . . . . . . . . . 2 for $760.00

MSF-750080 SA-85IRcompatible .. $626.00
Special sale price ... . . . . , . . . 2 for 31198.00

2 IL02 2MH , . . . . . I m
Z-80 SUPPORT 21L02A 4 MHz ..... I ~

3881 PIO ... . . . . . . . 9.50 2 114 L 21 4Hz . . . , . . 3.75
3881-4 PIO4IIIHz . 1*50 2 114 LA 4 MHz ... . . 3.95
3882 CIC ... . . . . . . . 9.50 2 147 7 cnz .. . . . . , . , 39.95
3882-4 CTC4 MHz 14.95 4 118 . . . . . . . . . . . . . . . 4 515
3883 SIO ......... 29.SO 4184 64Kxl ..... 17LOO
3884 SIO ... . . . . . . 49JR 5 257 2M Hz . . . . . . . . 6,76

6257A 4MHz . . . . . . 7~
MK4118 " .. . . . 18.95

Centronics type I/O card w/ firmiuare

APPLE CLOCK - Cal Comp Sys

IOK-2080A A rfz T ..... . . . . , . . . . . . , $1 19.95
SUPERTALKER - Mtm Hardware
Speech recognitionlsynthesizer w/speaker r8 mike

IOS-2015A A rj'r T ... . . . .,,. . . . . . . . $275.00

Real tlme clock ru/battery back-up

Sys

IOI-204IA A rjl T .. . . . . . . . . . . . . . . . . .. $99.95

Qume Datatrak 8 double eided, double density

JADE DISK PACKAGE

CP/llf 2.2, cabinet, power supply, & cables

6800
SUPPORT

6821P ..... . . . . . . . . . L95 SUPPORT
6828P ..... . . . . . . . . 11.65 DEVICES
6834P ..... . . . . . . . . 2250 8212 4 95
6840P .... . . . . . . . . . IL75 8214
6860P ..... . . . . . . . . . 480 8216 .. . . . . . . . . . . . . . 2 .96
6 852P ..... .." " " L 7 9 8224 ... . . . . . . . . . . . . a26
6 87SL .... . . . . . . . . 7 4 0 822 4 - 4 . ... . . . . . . . . 10.95
88488P ... . • • • • • • 25 00 8226 . . . . . . . . . . . . . . . 3.86

OENERATORS 8 238 "" " ". . . . . . 4.95
MC14411 ..... . . . . . 10.00 43 . • 8,00
I g43MH ~ . . . „ 4, 9 5 8260 " " " . ... . . . 14.95

UARTS .. 13.95
AY6-1013A . . . . L 25 8265 . . . . ... . . . . . . . . 6.50
AY3-1014A .. . . . , . • L25 825 7 . ... . . . . . . . . . . 19.95
TR1602S .... . . . . . . . 5 ~ 8259 . . . .. . . . ... . . . 17.95
T MSB011 ... „... . . . 6.95 &27 5 . . . . .... . . . , , , 49.95
I M6402 . . . . . . . . ... 900 8279 . . . ... . . . . . . . . 15,95

Micromet Modem - Mieromate
Direct connect modem with extra features

Z-80a CARD for APPLE
260» CPU card iultli CP/M for your Apple

MICROMODEM - D.C. Hayes
Auto ansruerldlal modem card for Apple or S-100

IOM-2010A Apple modem.... . . . . . $3 49.95
IOM-llOOA S-100modem ...... . . . . $3 75.00

CPX-30800A A & T . .... . . . . . . . . . , $2 79.96

5'/ra double sided, double density, bux of 10

8" single sided, single density, box of 10

8" single sided, double density, box of 10

8" double sided, double density, box of 10

Rargain prices on magnificent magnetic media
Sr/r single sided, single density, bux af 10

MMD-6110103 Soft sector .... . . . . . . . $27.96
MMD-5111003 10sector ... . . . . . . . . . . $27.95
MMD-5111603 16 sector ..... . . . . . . . . $27.96

MMD-5220108 Soft sector .... . . . . . . . $39.95

MMD-8110103 Soft sector ..... . . . . , . $33.95

MMD-8120103 Soft sector .... . . . . . . . $39.95

MMD-8220103 Soft sector ..... . . . . . . $67.95

DISKETTES - Jade

Double-D controller kl t, truo 8" double density driues

Specialpackage price .. . . . . . . . . . . $1896.00

IOM-2020A Best Apple modem .... $2 75.00

RAUD RATE

65 cps, bi-directional, letter quality with tiactor
PRD-66510 tuith 16K buffer .. . . . . $2 696.00

paaaaaaaaaaaaaaaaaaaaaslaasiQclc3QGI3acla

Continental U.S. I nsid e Cal i fornia g
a 800-421-5500 800-262-17] .0 fl
I For Tcchnlcal Inuuiries nr Cusruiner Servicr call lm213-973-7707 aa

ComPVter PIO@IICPS

8261

EPROM ERASERS

NOVATION CAT
300 baud, auto aneruer/originate acuustic modem

IOM-5200A Special sale price ...... $189.00

IOM-5201A Special sale price ....., $179.00
' 2-80, Z-80A, and the letter Zarerecognized trademarks
of Zilog, lnc. 'CP/M ie a regietered trademark of Digital
Research Corp. 'CBASIC ie a trademark of Cornpiler
Syeteme, Inc.

Spectronlcz hi intensity induslrial eraser
XME-3100 Without timer ... . . . . . . . . . $69.85
XME-8101 With timer .. . . . . . , . . . . . . . $94.60

LS. Engineering UV eraser for up to 48 EPROMs
XME-3200 A rfr T ..... . . . . . . . , . . . , . . . $39.95

D-CAT 300 baud, direct connect modem

I PLACE ORUKRS TGLI 52VKK Ia

i
49DI W. Rosecrans, Hawthorne, Ca 90250 faI

I and availability subject ro change without notice. I

• TERMS O P SALE: C ash, checke, credit curde. n ISPurchase Orders fcom qualified firms end institutions.
I Mi n imum order 3I5.00. California residents add 6',",~ rex,

inirnum shipping and handiing cherge $2.50 Pricing

aaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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THE COMPUPRO SYSTEMS APPROACH:
Unlike "all-in-one" computers, CompuPro's modular S-100 systems HIGH POWER,

commercial, and scientific applications. Full conformance to all IEEE HIGH PERFORMANCE
Aii g'omnu'nro'nrod'u'cts meet the most demanding mechanical AND HIGH THROUGHPUT

are amazingly flexible machines that are ideal for high level industrial,

696/S-100 specifications ensures well integrated systems performance,

and electrical standards, accept the highest possible clock speeds for
maximum throughput and are backed with oneof the best- if not the best - warrantiesin the business (1 year limited warranty on all products,
2 Year limited warranty for boards qualified under. the Certified System Component program).

well as the present, the choice narrowsdowntothemostexperiencednamein theS-100 business: Compupro.
When you're looking for a computer, there are lots of choices. But when you need a precision machine that is built for the future as

NEWf COMPUTER ENCLOSURE 2
lntroductory price: $795

Specify rack mount or desk top version.
We just made it easier for you to move up to an expandable

S-100 system...COMPUTER ENCLOSURE 2 is ready to accept
boards the minute it's unpacked. Heavy-duty, fused, constant
voltage power supply provides +BVat 25 Amps(!), +16V at 3
Amps, and -16V at 3 Amps; 20 slot shielded motherboard, with
active termination, offers high speed performance. Other
features include dual AC outlets on rear, heavy-duty line filter,
circuit breaker, quiet ventilation fan, reset switch, and black
anodized front panel (with textured vinyl painted cover for
desktop version). Rack mount version includes slides for easy
pull-out from rack frame.
Also available: COMPUTER ENCLOSURE1. Same as above,

but less power supply and motherboard. $289 desktop, $329
rack mount.

CSC

HIGH SPEED S-100 CPU BOARDS
8 BIT CPU Z
696/S-100 specifications; unlike many others, we'll send you
the timing specs to prove it. CPU Z includes all standard Z-BOA*

features along with power on jump, on-board fully maskable
interrupts for interrupt-driven systems, selectable automatic
wait state insertion, provision for adding up to BK of on-board
EPROM, and 16/24 bit extended addressing. Works with 6 MHz
CPUs; supplied with 4 MHz CPU. $225 Unkit, $295 A/T, $395

16/8 BIT CPU 8085/88

Like many others, we claim full conformance to IEEE

Just what you would expect from the memory leader: top
quality, low power, high speed (200 ns) 16K dynamic RAMs,
backed up with a 1 year limited warranty. Expand memory in
TRS-80' -I and -II computers as well as machines made by
Apple, Exidy, Heath H89, newer PETs, etc. Add $3 for two dip
shunts plus TRS-80' conversion instructions. Limited quantity.

S-100 HIGH PERFORMANCE

LOWEST PRICE EVER ON
16K DYNAMIC RAMS - 8/ IIt37

MOTHERBOARDS

When we shipped the first CPU 8085/88 board back in June of
1980, we created a bridge between the 8 bit world of the present
and the16 bit world of the future. By using an 8088 CPU (for 16
bit power with a standard 8 bit bus) in conjunction with an 8 bit
8085, CPU 8085/88 is downward compatible with 8080/8085
software, upward compatible with 8086/88 software (as well as
Intel's coming P-Series), designed for professional-level high
speed applications, and capable of accessing 16 megabytes of
memory. . .while conforming fully to al l IEEE 696/S-100
slandards (timing specs available on request).

Looking for a powerful 8 bit CPU board? Looking for a
powerful 16 bit CPU board? Then look at CPU 8085/88, the best
of both worlds.

Prices: $295 Unkit, $425 A/T (both operate at 5 MHz); $525
CSC (with 5 MHz 8085, 6 MHz 8088). Owner's manual available
separately for $5.
8 BIT CPU 8085

This is a single 8 bit processor version of the above board,
and may be easily upgraded to full 16 bit operation at a later
date. $235Unkit, $325A/T, $425CSC.

MPX It THE ANSWER TO COST-EFFECTIVK
MULTI-PROCESSING

MPX 1, a powerful front end processor/system multiplexer,
u nloads the hos t CPU t o h andle heavy 8 o r 1 6 b i t
multi-user/multi-task traffic. This results in greatly increased
throughput and speed of operation. MPX includes an on-board 5
MHz 8085 microprocessor, 2K of ROM, 4K or RAM, interrupt
controller, and much more. Finally.. .multi-processing is an
affordable reality. Call for pricing and delivery information.

Actively terminated and fu lly shielded, these advanced
motherboards handle the coming generation of 5 to 10 MHz
CPUs as well as present day 2 and 4 MHz systems. Mechanically
compatible with most computer enclosures. Unkits have edge
connectors and termination resistors pre-soldered in place for
easy assembly.
20 slot motherboard with edge connectors - Unkit $174, A/T $214
12 slot motherboard with edge connectors - Unkit $129, A/T $169
6 slot motherboard with edge connectors - Unkit $89, A/T $129

SOFTWARE
PASCAL/M': $175 complete

OTHER S-100 BUS PRODUCTSPASCAL - easy to learn, easy to apply - can give a
rnicrocomputer with CP/M' more power than many minis. We
supply a totally standard Wirth PASCAL/M 8" diskette and
comprehensive manual. Specify Z-BO* or 8080/8085 version.

8088/8086 MONITOR-DEBUGGER: $35

Active Terminator Board..........................$34.50 Kit
Memory Manager Board.......................... $59 Unkit, $85 A/T, $100 CSC
Mullen Extender Board............................$59 Kit
Mullen Relay/Opto-Isolator Control Board.. $129 Kit, $179 A/T
Spectrumcolorgraphicsboard................. $299 Unkit, $399 A/T, $449 CSC
2708 EPROM Board(2708s not included)..... $85 Unkit, $135 A/T, $195 CSC
Interfacer1(dual RS-232serial ports)......... $199 Unkit, $249 A/T, $324 CSC
Interfacer2(3parallel+1serialport).........$199 Unkit, $249 A/T, $324 CSC

Supplied on single sided, single density, soft-sector 8" disc.
CP/M * compatible. Great development tool; mnemonics used
in debug conform as closely as possible to current CP/M m DDT
mnemonics.

Compupro memories feature fully static design to eliminate dynamic timing
S-100 MEMORIES FROM THE INENORY LEADER Mast Campupro prodvcts are available in unktt form, Assembled/Tested, or

qualifiedunder the high-reliability CertifiedSystem Component(CSCI program(200
hour burn-in, extended 2 year warranty, more). Please note that unkits are not
intended for navices, ag de-bugging may bg required due to problems such as tC
mtant mortality. Factary service is availabfe for Unkits at a ilat service charge.

probiems, ful l contormance to al l I EEE 696/S-100specifications, high speed operation
(4/5MHz Unkit, 10 MHz A/T and CSC), low power consumption, extensive bypassing,
and careful thermal design.

BK RAM 2A.
16K RAM 14 (extended addressing)..
16K RAM 20-16 (extended addressing and bank select)....
24K RAM 20-24 (extended addressing and bank select)....
32K RAM 20-32 (extended addressing and bank select)....
128K RAM 21-128 (extended addressing)......................

Unkit
.. $159
... $279
... $319
... $429
... $559
...n/a

A/T
$189
$349
$399
$539
$699
n/a

CSC
$239
$429
$479
$629
$799
$2795

TERMS: Prlcaa showndonogIncludedeatorinaiatfailon and sngpotl aenlooa. Calrea addiax
Allow asleaai 5% ohlnplng; eacess rotunded. ordora undor $15 add gg handtinrh vlsA " and
Maalorcerd e ordera(grg m!n)call(ggg) gg2%838,2lhra, pioaso!nciudo alreol addrosa lor Upg
dolivary. Prrcoa aro aub]ecl lo chango whhoul nollco.

FREE CATALOG: Want moro sniormatroh? Thgn send for our free catalog. For
fast 1gl class delivery, add 41 cenlg m stamps; toreign orders add sz (rehghdable wilh
order).
'LEGALcoRNGR, zgoA laa regisierod sradomarkoizhog, TRs 80rsa iradomarkof iho Tondy
corporation; pggcALr Misairadomarhot gorcim; cpr Mia nregialered Iradomarh ot Dlgitol
Rosearch,

COMPUPRO PRODUCTS ARE AVAILABLE
ATFINER coMPUTER sTQREs woRLD-wlDE... O~ Qpf 'O

CALL {415I 562-0636 FOR THE STORE NEAREST YOU. OAKLA ND AIRPORT, CA 94614 (415) 562.0636



SSemlcon(juc(or CIOCk MOCIUles JOYSTICKSMICRDPROCESSOR COMPONENTS12VDC
AUTOMDT)VE/
INSTRUMENT

APPL)CATIONS:
• In-dash autaclocks
• A(tor-markot auto/

RV clocks
• Aircra(l-merina clkr.
• ) 2VOC oaer. )nstru.
• Pottahla/Oostory

ooworod instrumnte.
Fealures:Bright 0.3" green dispiay. Internal crystal tima-
base. 0 6sec /day accur.Auto.disp)ey brightnesscontrOI
logic. Disaley color (iiterabia to blue, bivas)reen, green &
Yellow. Complete — just add wvitchas end lans.
MA1003 Module .. . . . . . . . . . . . $16.95
MA1023.7 mLowCostDigita(LEDC)ockModule BJ)5
MA1026 .7"Dig. LED Atarm Cloek/Tharrnometer 16 95
MA5036 .3- Low Cost O igltal LED Clock/Tlmer 6 . 6 6
MA1002.5 mLED Display Dlg. Clock & Xformer BJ)5

j "7

MM5290N-4 IMK4))6/UPD4)6) . . $4.95 each

MM5290J-2 IMK4t)6/UPD416) .. $6.95 each

MM5296J-3A.. . . . . . . . . . . . $3.25 each

MM2114-3 .. . . . . . . . . . . . . , $5,95 each

MM2114L-3 ... . . . . . . . . . . . $6.25 each

pl Na6Dnal Sernlcdnduclor

IIIIAI 9ALE

CLOCK
— 808
INSXZIA
OP5tlr
DNZ(4
DPIt(4
Dpsar
OP42X
DPJSS
OPMI
IN$(R4l
I N54SI
OPI2$1
DPI251
DNSS
DPX51
DP4SO
DPtlh
DPNrl
OPIXO
Dpaa
DPIXI
QNX7opsm
— 650
MCIMS
MCBO!CP
MCfSIOAPI
MCOZ(
LICC(2I
Mcisx ta
IJC(mt
IJCf4%
Mculs
MCMIZ
MCMXA

Ml IJ
Mpv nn cfoca ena AAM
ID • 5( • Ift RAM
Pe lahenl lhle . JldaPI (fffccml
Ptlofny Inter vlfl Co lfollef
lat • Bft ROM (MCIIAXfh
Atyhchro ovl Comm. Adaatet
Synchfonofft Serlat Otl • Adaolef
Ooclfh • D • tl • I MOOLM
Iesttpl Moflotalo
Qaad! 5(aleev\.T Jhc(MCITsl)
ICROPROCESSOR CHIPSM
CPV (MKRSINI (ZMKJI
CPUIMKSRINJ)(IMfir)

CPU
I 5e lftoffliofflool
Prlo tly In'lo y t Co I o l
el.afrecnoaal evl or> ar
Ctori Qahofrltff/Drlv4f
a r Dflmf
Srnem Contfollrrisoi Drlver
synee cor Ifon4t
lioc*aln4st tartlse fet
Atvhchtonom comm. Element
Ptos, Comm. Iia (VSAn TI
Pfos. Inltr • I Tfmer
proy. Perfoheral Iia IPPII
pfes. DMA canlrol
Pfer. I fleffvo'I Cofflfal
pfor. cAT co I one
Pfor. Kayoat aiDltalay lhletfa
onei Bor Aactl er
syllem Tlmlhr Element
• .Bfl Bf Offertloff • I nrcaf 4f
• .en o otrectmaal nccelvrr
s.eu ef olrectlo • I Rerefvar

OA(8080A SUPPORT 0EV)CES

0/5800 SUPPORT DEVICES

5.9S
tns
L%
LJI
4.95

1.9$
IL%
JJI

l4.%

O.sl
IL95

ce ( 9 .%
4.05
4.S5
2.%
I.SS
2.95

Itni
ILP
• .%
7,49

lfi%
(1.05
4JI
L!5
nf.95
(2.%
2.15

L50 *octmlccn
AOCIBVCCN
OACIORILCft
DACIIXILCN
OACSOILCN
OACXEILCN
DAcltaLcN
CDRSIN
*V I.lsp

llrl
IIOI
IIII (SIOD
2(a
21LJI2
Illl Isllll
2ut
rllt
IIlt L
2(it 0
2((4L-I
2(a
• l(5 (UPDQ4)
MM2(JIJ
$%(
MM5Ãl
h'lr45X2
MMueli2(sr
MMinoJO(tlx)
O'IM$2%J.IA
fna
UPDJ(4JMKaslt
TMS45%45NI
TMSNIS

DATA A

l50 I Stotft

e Stttfc

COU)S)T)ON ICONT(NUED)-
If.aft Aia C • • ter (r.ch. Moltl,l
• el(Aiaoah • te (SC I .Molttl
x.aflDJAco f.Mlcro.coma.eior.,
lo.eeafnco v.ufcfo.comh.leznf
lfpsnoiA can r le Iomc I.ln.l
lositofAco f tner (4.w Llh,l
n snoin coa efl • nlw' Lfh,)
I chahnet Mvtttal • t r
XK O*VO VAfiT

RAM'5
Ifclffl Dv • fc

R54al Slilfc
lsltffl Stani
xlat strue
(5sat 5(tllc hlas
lfatat Sffatlc 4Ã t
lnt • stanc J50ht Lo ao er
Iclt • 5tanc 2%
loitv4 sltuc xohi l,o I'r e r
SJNJ(ayhamfcmht(ho iamarf 4
XK Dy • Ic Xahi
4%$ I vrn lflhl
%$44 ullc
loft • I oynrmlc putfr aicodad
2K IOyhemlc
4SI • I avarmlc
SK Oyrfamfc lafnt IUPDJS)
• Koya,loai(lo, aritoffJM529tlJ)
uat Static
• K Oynemfc li'ol
• K Sl • lf
Ãtt • Sl i t IC
P R OMS/E PROMS

i.n
7.95

dl • fn
• .'%
O.%
7.%

L49

lal
Lli
(.9$

4.%
LX

• .%L'n
4.15

lt.95
lt.'K

JS6K
JS.) 00K
JVCJ)0

Part No
AC 250
AC 500
AC1000
DV9200
DC 900

J545

/$
D.%
IL%
l9Jfl
IL%

a) 09.9S
) IL%

(LM
I I 'I.'%

24.%
ZJ.IS

lfMA
2Iol
TMsnx
Zfillhletnt(4)yt
27221 I IISOIVI
27$1
5XI
IZLtilftsua
O5(($
Ils Ia D4%41(
Llsui

IK UV I.uulfle Pnofd
4K CPROM
S K EPAOM (dv, SV. U V I
XK EPROM (Sfher • SV)
XK EPAOffl
IK EPAOM ukfffo {Sf Il • SV)
ÃtlPROhl
ueipRQM (Doa co f lecta )
K%aoota pRDIJ
Jl I 9\I.sttle Bffoelar PROtft
IK PROM

5.%

l9.%
I f.%

7 JI
lt.%
4.95

l9.95
4.95

Pl.9S

EK Linear Taper Pots

In ut Out ut
)17V/60Hz
107V/EOHZ
117V/EGHz
117V/60Hz
120V/60HZ

CONNECTORS
15K OYNAMIC RAM (250NS)
(8 EACH S39.95) (100 EACH S450.00/IOti

4K STATIC RAM (300NSl
(8 EACH 543.95) (100 EACH 8450.0LV(at)

leK OYNAMIC RAM (150NS)
(8 EACH 549.95) (100 EACH S550.00/(oti

BK OYNAMIC RAM (LOWH A L FOF MM5290J)200NS
IS EACH 833.95) (100 EACH 5250.00/)ot) IN519%

TIJSXONL

IJIJXOH
tlMIMN
IJMRSH
t I Mllon
Lifelta
LIMIOD
tfffffstuu
LIMXDIN
Mf t50XN
mtv(IJIIAI
XI IN
7522V
mtff
xn v
Xtl V

IV
miV
XX N
iltll'C

ZD IrOCI
ZDA (mfll
COPMlt
Xsl
IDfyflulAOC
MCSMOZ
InscasN4
7 N5cllrN 4
IN55NIN4
I N500 ION
IN 5007(N

Oorl S Sfl Dv amfc

CPU
M VIJ
CPV~B ( s tfltflco .T ema.afaa
MPu fc l o l l (OK svlel Me ofv
MPU = l.elt (SMNJI
cpu — sol.cmos.enlusavtetnnat
CPU ms Svl • I AAMI
CPV-M Slfler AAM
CPU f e t t fft Mlifo I l e t f t tdf
CPV
cpv-u-sf'!
LIPIP u Btl
SH)FT REGISTERS

aff • I X efl Oyhlmlc
oeel lxfatl slelfc
Ovalu.aft Arc molelo
B4.eft Or • lc
ccc 5 I Dyhtmfcrnccv vft to
I(of5O Bll Oyfu mc
Otlal ll ett
Ocltl Cf Blt
Ixl.a I oyntm c
Nt O ni t Sltt c
Oolt Ut.ell Statft
ia.eh ov emlc
Iat srl Dyhtmfc
oealD5-en 5trln
Dml Iss.afl Siallc
DwlNOB I Stallc
Quadloail Slufc
fffo IDoalal

DATA ACQUISITION
U ff efot'I Arn 0 pttte IJ
To ct To eLo pe n v f l te
To ch Tohtf Lo Palt vlfla
5oaa Qalh Oo A •
cohtt • I c rrant so fce
Te oe 0th e T smoote
Jvr T lr ovl oa nma
5e hle L Halo A h l t hen
Temo.Eomo. prcc. Aer. (Jopmfc e
• BnAJDC • l e I IL s a)
I-efl QJACeh 4 I • Ie.ncLt . I

4K STATIC RAM (LOW POWER 300NS)
IS EACH S44.95) (100 EACH S475.00/lot)

• Erneae 2709. 27)6, '1702A. 6203D, 6204CL etc.
• Eraeos up to 4 chips within 20 minutas.
• Mainmins constent exposure distance of one inch.
• Spaeiai canduetive foam iinarellmlnates static build up
• euiit In safety lock to prevant UV axposure.
• Compaet — anly 7-5/8" x 2.7/8" x 2"
• Complete wlth holdlng tray Iar 4 chips.

EPROM Erasing Lamp

Avlre ICff
AVIZI.ICJ
Af QJ.ICJ
LfhiOIAN
Lnftlt2
Lf'ff)XZ
LPDIN
LVXIN
Lf lm H
ADC(EOILCN
DAIXJOILCN

S.%
ZL9$

Lii
19.9$
(9.%
0.40
Lzl
Ltr
LM
• .%
LM

LM
L%
.D

't.ls
l.%
• .%
2.%

t.%
t ls
• 10
• .M
L95

Js
40

luhztna
Zluwm)
2ISN
h(MIOO I

• 4 Dfftf l LEQ Ofl •

Avddlm Pvtlf Bvtlo T e fmha e D t fer I • .%
Arocm ft • tf • fton If • lef 14.%
Avo.pex DMQS clocf ce c eto cm
Avnuvl ft • vaor • 5 codt'f flu aertl S.%
NO0(5$.$ K4ylfot 4 E fcodr (l f l I eytl I Ji
flata Kryoot 4E ceec (xaeyt) s.u
74CIZI Ktyeoar• Encaeer urluytl S.n
I IMUNIN P lh a tt f f P v fua f • 7 • 7 5$
MMIAXN %i14r . h r v S etlat Ke!frot d E coda I J 5

ROM'5

camfou issee vhcvfvero f efQoofnohe) L25

NMOS READ ONLY MEMOR)ES
McM%nap Io r*t As c u shftled io eeh 7244
MCM%740P ul • 9 I taith Symbol 4 P cl e t O .51
MCM%75IP Ol • 9e l A fot a. Co I • IChef. Qen. l s sl

MICROPROCESSOR MANUALS

oscuicN 0 alMos clack D e eu z ) (x f
OSEIXCN D al foos Clock o I • Ohll) (.9$
INSI77IN-I • 'loo l fy tl tc coatrollef 24.IS
INSIOIN Co fct t fa Ch l t f l9.95
fatal51%7N fnc oa ofenar Real Tlme c locl 1 %
MLI J(7JN h ffc oo\ocatotr comoauala clack l ( . %
CDPJMN Mfc otoel olla t hu .D • fl AAM L95

camNMN Llf c r ocohvooef ah M a I t RAM
4 af e i l L E D D I a f i n e f f ft I I .

TELEPHO(SE/KEYBUARD CH)PS

cl amcler Qeaerator lvooef cotel
L'he atte Qff emlff (Lo 4 Ca l d )
cha • ct 7 nahefttof
x tl.sltReeeo fyM4 4 v

Vltf fvu ol t l.lr
Vle Ml a • I 'f.50
U tr Mt v a l 5.nf

SPECIAL FUNCT)ON

9.%
1.%
ls.9J
L7$

D925P
D9255
DB61226
22/44SE
UOBE/U
UG69/U
UG175/U
60239
PL268
PL259
UG260/U
UG)094/U

JE610 ASC III
Encoded Keyboard Kit

TRS m80
Ekpand your 4K TRS-60 System to )6K.
Kit comes complete with:
*6 ea. MM5290 (UPO416/4)16) 16K Dyn. Rams ('NS)
*Docurnentat(on far Canversion

TR$-16K2 )EONS ....... . . . . . . . . . $49.95
TRS-16K4 260NE ..... . . . . . . . . . . . $39.95

AG and DC Wall Transformers

D-Subminiatura Plug .
D.Subminiature Socket
Cover far DB25P/S ..
P C Edga (22/44 Pin)
BNC Plug
BNC Jack
U HF Adapter. . . . .
UHF Panel Recp... .
U HF Adapter.. . , .
UHF Plug. . . . . . .
BNC Plug
BNC eulkhaad Recp.

l6K Conversion Kit

9 JYCME
.. . . . . . $ 5 .25

100K Linear Tapar Pots. . . . . . . . $ 4 .95
40K (2) Video Cantronar in case. .. $5.95

12 VAC 250mA
12 VAC 500mA
12 VAC 1 amp
9 VDC 200mA
9 VDC 500mA

r -

Idetl lof m t l h d a t l t .
rmn, yamf maplfet of
• 1 alhn lvft el CC or
0C aorlfctlioa.

Iim s: g

Prica
S3.95
$4.95
$5.95
$3.26
$3.96

$2.96
$3.50
$1.7S
$2.95
$1.79
$3.79
9 .49
$1.29
$1.60
$1,60
$1.79
$1.29

UVS-mE...,...... „$79.50
Jumbo 6-Digit Clock Kit, .

• Four .630"ht. end two.300"ht.
cornmon anode dlsplays

• Uses MM53)4 Mock «hip
• Switches for hours, minutas and hold functiens
• Hours easlly viewable to 30 Ieet
• Simulated wainut case
• 1)BVAC aparetion
• 12 ar 24 haur opetetion
• Ineludes ait componants, case end wall trensfarmer
• Site: Eu" x 3-1/6" x 15"

DESIGNERS' SERIES
Blank oesk-Top Electronic Enclosures

JE747........,..... 829.95
6-Digit Clock Kit

• Ef(ght .300 h t. Comm. Cath.
oda disp(ay

• Uses IVIM5314 clock chln
• switches for hours, mlnulds

ond hold mades
• Hr •, oes(ly v(ewabla to 20 f t .
• Slmvlotad walnut coso
• 1 05 VAC Oodtat)OA
• 12 or 24 hr. oooration
• Incl. ai) componante, casa 5

ufal( trans(otmor
• S izal 5)P' h 3-1/8" x 1( " '

me)j)f(08(loa.

CONSTRUCT)ONI
The "DTEn Blank Detk TOP EleetroaiC EOCIOS(reseredeSigned IO blend eed COmPlement
today's modero Egmputer equipment end cenbe used in both industrial aod home. The
eod pieees are preeisign melded with an internal slot (e)l eround) to eetept both top end
bot(om panels. The panels are then fastened to tf(n thick tabs inside the end pieces to
proyide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back 00 slotted tracks while the rest of the enclosure remeint jn-
Iect. Ojfferent panel widths mey be used while Igeinteihing 5 COmmon profile outline.
The molded end piecescan also be painted to match any panel color seheme.

• High strang(h epoxy molded
esd Pieces in mocha brawnfinish.

• Sliding raer/bettom penelfor
service eod coiopooern ec-
EessibiTity.

• TopIkOttem panelS.080 thk
alum. Aladiee type 1260
finish lgold tint color) for
best petht edhe(joo after

• Veoted top aod bottam
panels for caojing affic)ency.

• Rigid constructien pravides
unlimited applications.

Uses LM309K. Heat sink
provided. PC board con-
structiorh Provides 8 solid-
I erop 6 6 volts. Can supply Up
to 55V, 29V end I 12V w i th
JE205 Adapter. Includes cornpo-
hents, hardware end instructions.
SiZe: 3VJ" X 5" K 2nH

JE701................ 819.95
Regulated Power Supply

Tha JES)O ASCII Koyooard Kit con ba interfaced Into
rnost any compuwr systdm. Tho kll comas camp(ate
with an I n d ustrial g rado k ayboord e wi tch a ssambly
(93.kays), Ic 's, sockats. Connaclor, alactronlc compo-
nanta and o double.s(dod Drintod wi r ing board. Tho
kayboard assembly roqulros +5v ot 150mA and — 13v
Em 10 mA (nr operatian. Featuretl 80 keys aenarate the
125 «horocCars. Uppar and loufer case ASCII sel. Fully
Out(ered. Two user.datina keys provided for custom
opplicdtlons. Caps Inck (or uppor-casedtnlv o(pha charac.
tors. Ut((itas 1 2375 (40-Dln) ancoder rnod-onty memory
c h(o. Outputs d i rect(Y comnotib(a with T T L / OT L o r
MOS loe(c arroys. Easy Interfacfng ivith a )5-oin dlp or
18.P)n ddge cOnnecter. Size: 3%"H x 14H"W x 814"O

JE610/DTE-AK (as picturca above) .$124.95
J5610 K, SZ.Key Kayaoard,PG Eoard, $79 95
K62 szi Key Keyboard (Kayooard only)...$3 4.9 5
DTE-AK (casc only — Jtt"Hxu"wxeht"o)$49.95

JE600

v t.

f

t t t

Enclosure
Model No

Lt . )j/ I DTE.(J

Panel
Width

6.00
10.65
14.00

PRICE
$29.95
$32.95
$34.95

FULL 6 BIT
LATCHED OUTPUT
19-KEY KEYBOARD

7

JE200........ 414.95
ADAPTER BOARD
-Adapts to JE200-
+5V, +9)e/ and +12V

DC/DC converter with +5V input. Toriodel hi-
speed switching XFMR. Short circuit protection.
PC board EORSUUCtioh. Piggy.beck to JE 200
board. Size: 3'/sn x 2" x 9/)enH

q66')
~L06

Postage-Add 5'4plus$1)nsuranca
$10.00 Mln. Order — U.S. Funds Only
calif. Reslden)SAdd 6K sales Tex ~4)

Cjk

/llA jL ORDEA FLECTRONICS — II/ORLDI(JIDE
1356 SHORE)IAY ROAD, BELMONT, CA 94002

oxaoooIamwom (415) 692-Blj97

Spec Sheets — 254
Send 4)f( Postege lor your
FREE 1981 JAMECO CATALOG

JE600(/DTE-HK (ss Dfcturod aaovo).... $99.95
JE600 Ki t pc boord &cmants. (no case) ..$59.95
K19 le Key Keyaoard (Kayaoaro o ltly).. . . $14.95
DTE HK (cssc only — )l)mmtxevt"whet'4"o) $44.95JE205 .............,.~12.95

l9 Key Hoxsdac. Kayacard,

Tho Jgeoo Encddor Koyhoard Klt Drovldos two shDarele
hehodoelifnol dlelts produced Crom 5onuonttel kay ontrlos
to allow d i rect prcsrommfns for Bo i t m l c rnorocassor
or 8 hlt momory circults. Throe oddlttnr"al kav orh pro.
vldad for usor nparatlans wlth nrle havtna h b htoolo
output ovallohle. Tho autouls aro lotchod ond manltorod
tvlth 9 LED roaddvls. Also inclvdod I • akoy entry itrnba„
Foaturasf Full S.hn lotchod output for mtcroarnchssor
uso. Throa usor deflne koys w i l h o n c D c lng b lslobla
oaerotlon. Oahounce circult provided for al l 19 kavs.
9 LEO readouw to verl(y antries. Easy Intcr(oclng wnh
slondard lo.oin IC cannactor. Only +5VOC raoulrod
for oparollcn. Slze: 3U"H h 8()" IV h 8()" '0

Hexadecimal Encoder Kit

PRICES SUBJECT TO CHANGE
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J ESOS P R O Q R A I V IM E R SimmaL2708 EPROM PROGRAMMER
SN710gld
SNNSIN
SN4%N
SNTOI3N
SN740IN
SN7405N
SNTKMN
SN74014
SNTCNN
SNNNN
SNN)ON
SN71DN
SN7112N
SNTC)3N
SNTIIIN
SNTI)SN
SNXITN
SN7120N
SN712IN
SNNITN
SN423N
SNTI)SN
SNTIISN
SN7ITTN
SNTGSN
SNNSLN
SNTI)24
SN7431N
SNNISN
SNN)9N
SNNQN
SNTIIIN
SNTIITN
SN74GN
SNNNN
SNNISN
SN7454
SNTICTN
SNtiISN
SNTGON
SNTIRN
SN71DN
SNTFAN
SNTK$9A
SN7450N
SNTITON
TILSN
7ILSOITILS02TILSDTILSN
TCLSG74LSG74LGB
74LSIO
14LSIITILS12TILSD
TILSH
TILS1$NLSNRLS21
TILS22
TILS26
74LS27TILS%
TILSGTILS3274LSD
TILS3771LS35NLSQ
NLSI2RLSIITILSG
TIL549TIL%174LSSI'NL555
74LS73
NLSTI7ILSTS
RLS76TILSIS'RLSD
RL5%TIL6%74LS%
TIS%
'RSM
TISO)
745%
TISS
746%
4609
4016
71511
74515
74520
71522
TIS30
TIS32
RS40
74051
4561
RSBi
74574
TCSI6
RS112.
RSID
40BI

o LIM
CA30DH
CASLSLH
CASLRH
CAIOGN
CA30RN
CASSON
CA3050H

LG
LIO

ITED AVA
2.15
3.25
1.3S
(.70
3.2$
LIS
L2S

IAS

LIS
L)5

.79

A9

7ILSI57NLSI5514LSIIO
TILSIII
14LS1527ILS151TILSISI
TILSBSNLSBC71LS1%
TILSITOTILS113TILSDI
TILS11574LSIII
74LS190
14LS191

NLSR

TILS92
74LS93TIL695NLS9$NLS10771LSOB
71LS112TILsll)TILSIII
TILSI2271LS123TILSLSTILSI25
NLSD274LSD3NLS)4
71I S136TILSD)74LS)51TILSI$3
NLSISL

CA3%)N
CA3%2N
CASSIN
CAINSN

TIS133
NSI34
TISI)5
745136
TISIIS
45139
4040
740151
NSI53
745157
45154
745174
TISD5
TCSIII
74519I
TISI%
TIS195
74S210
TIS24)
716242
TIS213

ILABILITY

SN74724
SN717)N
SN74I4N
SNTIISN
5474XiN
SN74794
SN74NN
SNTG2N
SNTQIN
SNTGSN
SNTIISN
644294
SN7490N
SN7491N
SN4%4
SN7493N
SNTI)IN
SN7495N
SNTG6N
SN7491N
SNTIIQN
SN74lglN
SNTIIBIN
SNTIIISN
SN71121N
SN71122N
SNTI12)N
SN71125N
SNN126N
SN4132N
SNTIIÃN
SN74(IIN
SN74142N
SNNII)N
SNTIII4N
SNNI4SN
SN14117N
SN1414$N
SN4150N
SNTIBIN
SNTI)52N
SNTIIS)NSN7415IN
SNTIB$N

74L8

L~G

CA-LINEAR

7400

2.00

I.ISLIS

I.ls1.19
1,19

I.B
LIS1.1$I JS
IAS1.25Llg).19

L~%

L%
L29
L2S

L25

1.%

A9

100
1.19

Lts

AII.19
L75
1.35
L3S
LIS
1,3S
L35
L3$
L3S
1.59
I.S9
1.%Lss
L9S
Lgs
2.%
125
L25
ON TH

SN1%56NSNTIISTN
SNNIION
SN74)61N
SN74162N
SN74163N
SN4$RN
SNTIIGN
SN41%4
SNNISTN
SNTII)ON
SN74172N
SNTQ73N
SNTGNN
SN74115N
SNNDSN
SNNITTN
SNTI)79N
SNTIINN
SNNNIN
SNTG22N
SN7410IN
SN74ISSN
SNN)%N
SNNISIN
SNTI)92N
SNTI)%N
SN7419IN
SNTI)%N
SN446N
SN74197N
SN741%N
SN4BSN
SN42BN
SN74$)N
SN14216N
SN14219N
SN4%3N
SN7425IN
SNTI2%N
SNlGQN
SNN36$N
SNTIISTNSNTIÃtN
SN43)SN
SN43%N
TILS)924LS)%
4LS)SS4LS)%
14LS197TILS221NL0240
TILSTKINL6212
TILS213NLGRI
TILSNS74LS24771LS2%
NLS2GTIL6251TILSIS)
NLS2577ILS2SS74LS2%74LS2gi
TCLS271TILS27STILS2$3
Tt LS2%
71LS293NLS29574LSB2
74LS3%NLSX6TILS46
4LS47
74LS)GTILS)73
TILS)tl74LSIISNLSRS
14LSB3NLS3%NLSIIO
OIL5%SILSR
7161st
71SISI
7452$3
7462ST
402%
7462%
TIS260
7462$7&
71546 &

71037340374
7453$7»
715171o
745472.
'45413
745411
745475
11%75
745571
TISS72
715573
715910
715941
ESE PR
CA)0!SN
CA496N
CAIISIH
CAIIIOH
CA3t60H
CA3G)N
CAXOON

L49Lig
2A91.%1.9S
I.IS
LIS
LI5
L35
L3$
.79

2A5
IA5
LIS
3.49

19.9S
19.S5
19.%
21.%
21.9S
7,%
7.9S

19,%
ILSS
3.IS
3.15

OMS
3.75
3.95
1.39
1.1$
1.25
A9

NM

.7S
1.%
LS5

L25
1.291.29

1.9$
IA9

L49
2.25
2A9
2AS
1.25
IAS

IA9

1.15).%
1.)5I.LC
!.19Lig
Lgs1.9SIAS1.%
L%
2A5I.lgLlg
).19

:4

A9
L49
L19
L2S
L%

L2S
L19
L%
• .9$
I JB

A9

~P N
CMU 102)
CMU 5021CMU 1011CMU 2DI
CMU %)ICMU IOCICMU IIS2

I Oln SG
14 pln SG
16pln SG
ISOln SG
21 pln SG
24 pln SG3!i pln SG
dlpin SG

5 Pln LP
li Pln LP
16pln LP
lgoln LP
20 pln LP
22 Oln LP
21 Oln LP
26Oln LP
36Pln LP
49 pln LP

C.A.-
Typa
MAN I
MAN 2
MAN 3
MAN 52
MAN SI
MAN 71
MAN 72
MAN 74
MAN 02
MAN 44
MAN 3620
IaAN 364
MAN IIG
MAN 4510
MAN 6610
MAN 6633
MAN 6$IO
MAN 6550
MAN 66$0
MAN 5710
MAN 6750
MAN 67%
DLTOK
DL107
DL72$

E E S

XCSSIR AG» red 5/51
xc555G Ac(1 green 4/11
xc556Y .Ecy' yellow I/n
xc556c .201' cloar 4/sl
XC22R .BB" rcd 5/n
X CDG AI SN grecn 4/R
XC22Y .209" yellow I/51
MVIOB .14" red 4 /31

Common Anoda
Polerlty
C.A;red
Sxt O.M.~IO
C.C.-rad
C./Lmrden
C.c.mreen
C.A.-red
C.A;red
C.C;red
C.A.-yellow
C.C.~ellowC.A.-oranga
C.A.~ranga I I
C.c.-orange
C.A o f4 ¹04C.A -or4rcg4-DD
C.A.~range c IC.C.~rangc«d)D
C.C.~ranga I IC.A.-oranga
C.A.— rad-DD
C.C;red c I
C.C;red
C.C.med
C.A.-rad
C.C.~O

JE608K KIT .......................
JE608A Assembled and tested

2 Wetc G 70»C I t04
7/8" Slotted Shett
Linear Tepor
Maats MII.R.O4

RVINAY SO. 102AIKVINAY SD - 502A
RVINAY SD • INA
RVINAY SD . 253ARVINAY SO • SOIARVINAY SD - ICIA
RVINAY SD - 105A

LOW PROFILE
(TINl SOCKETS

AS .11 A)Aa .59 .59.53 .42 .61

SOLOERTA)L (GOLDl
STANDARD

K .SI 2$¹ 0 50.10 0
.39 .31
Ag A5 .41
.$4 As Al
.S9 AI .45

1.10 L% .90
1.6$ IAO L26L75 L59 IA5

1.11 B»49 50 ICO
.D .16 .15
.20 .19

$2.95 each
POTENTIO

AI .20

MV50
XC209R
XC2%G
XC2%Y
XC5%R
XC32$G
XCSSY
XC526C

L25
.300 L 25
.500 L 49

.EG L 25

.EB A9

Ht Pr{ce
.210 2.SS
.3%
.126 JS
. 3% I A S
. SG L2 5

IK
SKIOK25KSOK

100K
IMOO

DISPLA

AssT. 1 sea. 27o hm 33ohm 39ohm Itohm $6ohm sopca $1.96
AssT. 2 soe, 1% ohm220 ohm210 ohm330ohmBo ohm SBPIO $1.95
AssT. 3 soe. 1.2K L S K LIK 2.2K 2.1K BBPI L $1.95

LTK 1 0 K 12K ISK NK SOPO L $ 1.95

IIK loo K I II K EOPOO $1.96
SKOK GOK I TI K Sop c o $ 1.95

ASST. 1 Soe. 2.1M 3. 3 M 3.9M I.TM LIM SB cn $1.95
A88T. 88 lncludes Resistor Assts. 1-7 (360 pcs.) $10.95 BB

Cellf. Resldents Add Sts Salas Tex Ho 4qPoslago-Add S9$ptusst Inrurenee

IOOhm 120hnl 150hm 16ohm 22ohm

65 ohrn 62 ohm 100 Ohm 120 Ollm 1% Ohm

44 Ohm 560 Chm 6% Ohm 210 Ohm IK

3.3K 3 . 9 K 4.1K L6K LSK

22K 27K
S6K GK
1$0K 160K
3 90K 4 4 K
IM L2M LSM 1.9M 2.2M

1/4 WATT RESISTOR ASSORTMENTS -5%

rt» cscm cwcou rsaaa» • • cw«hcclt vlc co tt«w oa c alcolc I ahocawc d caw«a cwl ol wt Ncaat a a&c t al at
cttctac ta waataa» roc lrtcou ctatvooac t d t • m c ch cwcwd &«oocd«Ica t«t a o o a a d M ctou Lt»
tsmcncwaa « • t» c • «cw~ msou o t m « d c ta a d h l uc« t ' r t«»a»h mt « a cat«t«ota«i •
aoa» I« • a w a « t a ova ov t d a a a c w «cc cotaavtaw ot t lwtwd Nctt ocacwaa t c c «cc»chchl
ht td««w lcttawot mII»l «voa aa wl • a oaw wcl ac at tawt ra t tscmhaam • cwtma • o oaw
acarstc'cooaatwooaaat o»waot -sv, sv, clvca .rdv rwth,w« tctocowdadcton«tstcwcraweocw
at Na»tl Ncmclt»t d ct a l t l f

GB" red 6/n
12$« red I /O

.125» graan I / $1
,125» yahow I/SI
,135» red S/$ 1
.taav green I/SI
.15$«yellow I/$1
A SS« Clear I / $ )

Type
OLNI
DL46
OL711
DLFog
DL)3B
FND)%
FND350
FNDSOI
FNDIOT
HDSP.3%1
HOSP.SGI
6%2.4)3
5%2-1520
606OTBB
5062.7730
$062-7731
5%2-7750
S%2.7751
BB2 7760
5%2.7300
50$2-1302
5062-7304
4hoa
LIT-I
Moc301O

11 oln ST
4 Oln ST
10 oln ST
21 Oln ST
25oln ST
35 pln ST
40Pln ST

5 pln VVW
10 pln WW
14 pln WW
16 pln WW
lgpln WW
20 Pltt WW
22 pln VKW
24 pln Ww
20 pln WW
36 pln WW
ISOln WW

V LEDS

DISCRETE LEDS ~ +

METERS
0/4 Wett LP 70'C
I 5turn pot. Llnear
teoer. Prlnted clr.cult moum.
Part No.

93)m SgohmStgp.)agohm
SSLP400ohm
639P.)K
03ua2K

$1.35each

L19
IA9
L39
LG
2.1S
2.29

atcl&N caohtlhi Noact tt coc mttiha so 8&aacl chh
• 7 atttcto ndht Itaaat • IIyt tot dcc dtr coala, 14 Lle't u' t' I
cttaht»WLS»a»ILtlrctt etulcta«&tiHN.IHctvctal»lr
• dachaowt tc a» s«ca»t «wwH aaot d o tmw c¹hhta d»
Noalawt rlat sa acttc It ot Kmm lattt w noNhtoaowa• wa
etod dw&NI vhhtchatc tacwwd ca\dat\tc
ctw Ntr a«LNt hta • awa s Iclut N wat caa 4¹c • wLtt&tad aada

• ma»asd wwcuaovwato w tod watlN a« tmt»haaa
cctotwat Kmax rvvwa» swoaot:
ILsc«&Ntat»attltt&Nldaa dlt hwca» Whd LWautac¹• Iaw arthtl ad • LKontd Itchl rccd soad am¹tr. Wlo rac
st¹s awotatt wtmto ttw. Ioott awtaatac IIlvlc, Rdt, m.
CW»W dttc a aat»NL nwc«tdlNW dNI»at't aa»&ll td&l tmwlllcl lot awtd tot owcl a &N¹t ccoa KIN' ld"tl • cc'wc &s A

utdot. I ht

LG
L3S
I.Zi
1.53
1%
2.%

C,C. — Common Cathodo
Poler)ty Ht Prlee
C.A.~ O AOS IAS
C.A.~O 4 I .5% IA9
C.A.-red .%0
C.C.-r4d AOO )AS
C.C.-red . 110 .3 5
C.C. I I . 3$7 A g
C.C. .3$7 .1 5
C.C. (FNDSOOI .5 % A9
C A. (FNDS)0) A O O 99
C./L~ed AN I AO
C.C.~OO . %0 IA O
C .C«R.H.D;red AOO L2 5
C .A„I H.O.~ I I . .RO 1.2 5
C.C«R.H.D.~ I I . . )% L2S
C.A«L H.D.~ed A0 0 .99
C.A.,R.H.D.-red .300 I AS
C.A.,L.H.D.—red
C.A»R.H.D.-red .430 IAS
C.C.,R,H.O.~I O . 130 L TS
Ixtsgl. dlg. RHD AOO 2 2AO
i xTSgl.dlg. LHD AW 22A O
Overnge. char. (CI) Ace 19.%
P lcoto XslstorOpto-lsol. 9 9
PhotoxslstorOpto-lsol. .69
OotlcapyIml.TrlacOrlver Lls

SOLDERTAIL
STANDARD (TIN)

1.4 2 $¹9 50.1 %
.n
Ja .21 .25Js .30A9 AS A2

AO JB1 74 126 I )$L59 IAS LSS
WIRE WRAP SOCKETS

(GOLD) LEVEL 43
I -2K 2$49 50.10 0
.59
.69

INFRA-RED LED
vxth xl/1$« tlat

I R L — 5/Sl

XCI))R 190» rad 5/51
XCII)G .190» groen I/SI
XCIIIY;190«yellow I /n
XCIBC .19(1' claar I / Sl

Port No. P ect No.
037lh SK I IO ISNOK
SRP.IIK IK P 2%K
DSP'20K SELPAIOK
IBPAOK 030P.IMag

I

$399.95
$499.95

AT

Al
1.23
1.14
1.3$
L19
1.%

TLO)2CP 11%

71CT) .79TIC4 .19
71C45 1.95TIC0$ .99TICIB 6.9STIC90 IAS
NC% L2974CSS IA9
LHO2ECN 6.$$
LMIOCLH LSO
L MIICLH L l s
LHSNO.OH 4.!S
TLOncp
T LONCN 2 A S
LHO(%CD SAO
T LN?CP Li g
TLMKCN 2 .19
LHIGICD 3$.%
L M)NH .99
LM301CN . IS
L M362H 1 . 9$
LMÃIH I.S 5
LM30$H .99
L M397CN A S
LMSBCN 1 .%
LMIOSH 1 . 95
L I1309K L2$
LM310CN 1.75
LM311H .90
LM312H LQ
LMTITMP Lts
LM)DT Lls
L M3)TK 3 . 95
LM3)SCN L%
LMIISN L%
LM)IOK»o L35
LM)IOK-12 L3$
LM320K-IS IJS
LM320Td L25
LMIIOT-12 L25
LM320T-IS 1.25
LM321KO L95
LNBIIN .99
L M329D2 . 6 5
LM33(N L%
LMINZ IAO
L MSBZ La s
LM)363 Lls
LM3311 1.%
LM331MP IJ S
L M33IK 6.9 $
LM339N .99
L M)IOKd L l iLM3GK.I2 LIS
LM3GK-15 115

TICIS I.' I

Part No.
RXSL PL
TOBEV/Klt
7)OSCPL
7106EV/Klto
7101CPL
7)OTEV/Klt t

7116CPL
TBTCPL
7201IDR
72(SIPG
72(SEV/Klt
7205CJPE
TIGCEV/Ktta
7207AIPO
7%7AEV/Klt •
72%IPI
72%IPA
TllslPG
Tll5f V/Klt
7216AKJI
724CIJI
7214DIPL
Tlltl JI
tliSC I JI
Ml IPL
72%ALJL
722$AEV/ICII»
72GIJE
7242LJA
1250IJE
12501 JE
7S6$IPA
73%IPD
76)1BCPA
1612BCPA
7621BCPA
7631CCPE
1541CCPO
TSITCCPD
7660CPA
%%CCQ%1)CPA
S212CPA• INT

7IC00 .3)TIC02 .394COL .39TCCOS .39TICIO J9TICII .TSTIC20 ASTICEI JB

NC(%
74C10174CGITICBK74C157
74CI60TICICS74C162XCB)
14CIS474C173Ncila
NC11571CB2TCC193

CAPAClTOR CORNER
BB VOlT CERAM{C DISC CAPACITORS

L M)GTd L 2 S
LM3ati'-l2 L25
LM3GT-15 1.2S
LMNIPd .7$
LM3IIP 12 .TS
L M3ltla)5 . 7 5
LMNTIas
LM3I2P-12 AS
LM342P B
LMIGN L25
L M)%K S.TS
LFIS)N
LFIDN Lge
LFBSN Llg
LF3%N LIO
LhGGN IAO
LM3%N LTS
LM344 4A9
LM313N 3 . 2$
L MITTN 2 . %
LMINN L25
L M301N L 9 5
LM)624 Llg
I .M36IN 1 . %
LM3%N.3 L29
I.MIITN IA5
LM3%N 1 . 3$LMB24
L F)%N Lc oL5139SH SJB
T IA9ICN L 1 9T L496CP L l s
OLESIOA LN
N EBBA 1.9 5
NES)IH L%
N ESBH S A O
NESGH LN
N ESCIN 4 . S5
NE550A 1 . 30
NESIBV .39
LM55SN .99
N ESSIN 3 . %
L N565N L 2 5
LM566CN LCS
L M567V 1 . 25

LINEAR

CDI000
CDQOI
COG92
COK6%
couCB
COGOS
COIOIOcoion
COKI)2
CDIOI)
CDCOII
CDIOIS
CDG16
CDlglt
COCO)0
CDI019
COI020
CDK02)
CDlg?2
CDGD
CDGN
COIOIS
CDC04
CDCOIT
CDOS
COG19COC030
CDB05
CDGIO

L19As

1.79
1.%
.59

).19

IA9
A9

LIS

.23
2.%

Ln
IAS
1.19

CDIOII
CD4012
CDCOI3
CONN
CDIOB
CD40lt
C D40IS
CDIOL9
CDK050
CD4051
CD4052
CO4!03
CDI055
COICS9
CDtcfa
CDI0!'6
COIO(O
CD40%
COK010
CDKOT)
CDCI72
CDI073
CD4075
CD4976
CO4%1

CD-CMO8
L49

I Jg

L19
L50
L)5

Lla
I.)9
1.19

As

CDG22
COI0%
CDG95
CDCBS
CDIS07
CDGQ
CDlslg
CDOll
CDGII
CDISIS
COI$%
CO1515
CDI5%
COISIO
CD49%
CDG26
COG29
CCKSII
COI%2
CD4S6$
COISD
CDITJ3
CO172K
MCI4OB
MCIIIIO
MCHill
MC14412
MC114 19
MC1143)

3.95
L39
IAS
3.%Lgs
IAS
1.79
L29
L79
LTS
L95
2.79
IL9$
L79
2A9
1.95
1.%

4.95
LL95
IL%
11.%
4.9$
Q.%

L49
ASST. 4 See.

ASST. B Soe.

ASST. B see.

Bt0.00 Mln. Ordor — U JL Funds Only

MAIL ORDER ELECTRONICS — lVORI.DWIDE
1355 S)(OREWAY ROAD, BELMONT, CA 94002

220K 2 4K 330K

33K B K 47K

Spec Sheats — 256
Send 4(t( Postage for your
FREE 1081 JAMECO CATALOG

PHOl()E

ATISIV
I Jl/SIV
1.7/25V
10/25VSVSIV22/2$V
22LSOV• 7/15V

470/2SV
2200/IIV

I Lead. 16 .11 . N
.19 .16 . 12.11 . IS .1 1
.12 .1$ . 11. 16 .15 . I I.19 .16 . 12
.19 .16 . 12. 24 .20 J S. 25 AI .1 9

Axla Racll

.22/ISV .39 .3I .29 3 3/25V A) AT .37

.Gutmr '.)2 .'10 .07(:Imr '.21 '.23 .'I 7

vilue Ie tlH S Boo V i lu o i o Ion Im o10 pf .03 .05 . O S AII UF .05 .06 .05
22 pl .03 .05 . 0 5 AO I TUF .IB AI .05o o r A s .% .O s AIU F .as .66 .OsEO pf A6 ,06 JS .022 UF .09 ,07 .06

220 pr AN ,06 AS JO7 P F JB .01 .05410 pl .% .0$ JS .IFF . 1$ .12 . 1 0
Aglmf .12 .1 0 . 0 7 9 Jdlmf .13 .I)A(02mf .12 .1 0 J l t Jutmf .21 .17 J3
Atml .12 .10 .07 .22 mf . 33 .27 . 2 2
+2BSS D(PPED TANTAI.UMS ISolkl) CAPACITORS

. I/ISV JB .3L ,29 1.5 / 35V Al .17 .29

.IS/ISV LB .4 . 2 9 2A/ IS V .51 .4S .3I
.13/JSV .31 .3 1 .2) 1.1/ 2 5V .63 .% A5.47/GV .39 .4 .29 6A/25 V .19 A9 A5A NISV JB 4 .29 B/25V 1.39 L 2 5 .9$IP/35V J B .)I .29 22/6V .79 .4!I As
NIINI. ALUM(NUM ELECTROLYTIC CAPACITORS

. 15 .13 J 2

.16 .11 . 13.15 .13 . 12. 16 .11 . 1 3

.11 .15 . 14. IS .13 . 12. 16 .11 . D

.It .B .4. IS .13 . 1 2. 16 .11 . I 3

. D . I S .1 1.2l .19. 21 .17 . 14• 25 .23 . 21

.37 .3l AI. 25 .n .1 9. 35 .31 A t

100 VOLT MYLAR FILM CAPACITORS

AT/2$V
AT/SIV
I.O/)IVI.or@vLo/sev• .7/16V
• .7/25V• .1/IOV
10/ISV10/JSV

100/56V
220/16V110/25V

.15
1.%
3.952.2$
1/BIAOIAS
IA9IAOIA9IA9
IA9IA9IJB

CMOS preclslon Tlmer ILSS
Stopwatch chlp, xTL 22.9S
3la Dlglt A/D {LCD Drlve) 16.95
IC. Clrcult Board. Olsplay 3LSS
3VL Dlglt A/D (LED Orlva) )L%
Ic, clrcctlt Board, Dlsplay )L%
3ta Dlglt A/D LCD DKS. HLO. IS.SS
)ta Dlglt A/D LED Dls. HLO %%
Low Battecy volt Ittdlcator 2.25
CMOS LED Stopwotch/Tlmer 12.%
Stopwatch ChlP, XTL 19.95
TOILI Generator S.B
Tona Ganerator chlp. XTL 9.%
Oscplitor Controller L50
Fren CounterChlp xTL ILIO
Seven Oecada counter 17.9$
CIOCk Generator 3.95
I Func. CMOS Stopwatch CKT 1)AS
• Func. Stopwalch Chlp, XTL IL%
9-Dlgit Unlv. Counter c.A. 32AO
I-Dlglt Frea. Counter C.A. 2LSS
S.Dlglt Frao. Counter C.C. 21.95
O Dlglt LED Up/Down counter L L 95
I Dlglt Unlv. LED Orlve 10.95
LCD IUL Dlglt Up Counter ORI IL25
S.Dlglt Unlv. Counter 3L95
S Functlon Counter Chip, XTL TL9 5
CMOS Bln Prog. Tlmor/Countor 1.%
CMOS Olvldc oy-25!i RC Tlmar 2.05
CNLDS BCD Prog. Tlmor/Countor 6 . (B
CNLO$ BCD Prog. Tlmer/counter S.25
CICOS 55S Timer (6 pln) )AS
CMOS 5$5 Tlmer (4 pln) L20
CNLOS Op Amp Comparator SMV 2.25
CNIOS Op Amp ExL Cmvr. S M V 2.%
CNIOS Dual Op Amp Comp. SMV 3.95
CMDS Trl Op Amp Corno. IOMV L35
CNIOS Quad op Amp comp. IOMV 7AO
CKOOS Quad op Amp comp. NMV Ml
Voltasa Convettw 2.SS
$0ponc Band~AF voit Rer. Diodo LSO
Volt Ref/lndlcator 2AO
Volt Ral/hcd lcator 2AO

ERSIL'0 EVALUATION KITS

al Laad

TIC)9S )A9
TIC221 ).SS'NCXI 2AS
NCIN 2 2STIC373 L49
TIC371 LSSTIC901 AgNC9% 1.16
74C91) 10. 9$74C912 I IL %71C91$ 1.%NCOD IL I S
14C922 5AO4 C%3 S.1574C925 7.50
4 C926 7.50NC% .79MCST .79
N ESTON 4 . %
LMTO)H .79
LMN)CN
LMTNN .29
LMTION .19
LMTI)N .79
LM12)N
LM73)N LN
L NP39N 1.1 9
LMNICN .35
accl71lscG 3.%
LMNTN .79
LM1GN .59
LM1014N 2 . 76
LM1310N ) . SS
LIVI1456CN .SS
LMIGSN L25
LM)4%N IAS
L M)496N LS S
L MI5$6V 1 . 4
L MI$00N 2 A S
LMISTTNO 3.25
L M)5%4 3.2 0
LMSBIN Lls
L M2%2T I A S
LMEPTP 2 .05
LM)OTSP 2.25
LM2%$P-I 2.25
L M)BSN 2 . %
I MBION
LMICQCN L25
LMBOSN 1 .15
LM391IN L9 5
LM3915N 3 .9S
LIWL»16N 3.9S
RCIIBN L25
RCIISINB 336RC'AISLTK L%
RC4(9$TK L49
K B4125 4.2 5
KB4429 L95
L IN500A 1 2 5ICLSISIB 4.SS
LMLI0ELN 1.29
L M)3%04 L 40TSINN L9S
754$0N
15451CN .39

PRICES SUBJECT TO CHANGE

H Reeder SB{vice-see pdge 196 Niicrocomputing, February t981



THE COMPLETE PC BOARD HOUSE
EVERYTHING FOR THE S-100 BUSS

MEM-3, 32K STATIC RAM BOARD

+ 32K of 2114's

+ Full 24 line address decoding.
(Or bank select like the MEM-2)

+ Expandable in 1K increments.
(Board disabled for unloaded RAM)

4 Bi-directional capability on data lines.
(Board may be used as upper or lower 8 bits
on a16 bit bi-directional buss.)

4 Addressable in 8K boundary within the 64K
boundary selected.

%Kits less RAM. . . . . . . . . . . .
. . . .

With 2114L-4 . . . , . . . . . . . . . .
. .

With 2114L-2 . . . . . . . . . . . . . . . . .

Bare board. . . , . . . . . . . .
. . . . .

Available rnid January.
FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD.
Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT I/O BOARD.

$112.95.
$475.95.
$549.95.
$35.95.

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE
AT YOUR LOCAL DEALER

MOST PRODUCTS FOR IMMEDIATE SHIPMENT. No 4-8 WEEK DELAYS REQUIRED FOR OTHERS.

W7DL r'rya
WAMECO, INC., P. O. BOX 877 • 45 5 PLAZA ALHAMBRA • EL GRANADA, CA 94018 • (4 15) 728-9114

IK ~ ~ ~ + i isa . WAMECO INC.
~ CALIFORNIA COMPUTER SYSTEMS WAMECO PCBD SALE

MEM-2 EPM-2 $25.95
IOB-1, CPU-1 $24.95
PTB-1, RTC-1 $22.95
Q MB-12 .. . . . $32.95 QMB -9 . . . .. $29.95

WITH WAMECO ANO CYBERCOM PCBDS
NIEM-2 with MIKOS a7 16K ram
with L2114 450 NSEC ............. . . . . . $229.95
MEM-2 with MIKOS a13 16K ram
with L2114 200 NSEC . . . . . . . . . . . . $24 9 .95
CPU-1 with MIKUS a2 8080A CPU $99.95
QM-12 with MIKOS n4 13 slot mother
board $110 95
RTC-1 with MIKOS a5 real time clock . $65 . 95
EMP-1 with MIKOS "10 4K 1702 less
EPROMS . . . . . . . . . . . . . . . . . . $ 4 9 .95
EPNI-2 with MIKOS "11 16-32K EPROMS
less EPROMS . $6595
GM-9 wiih MIKOS "12 9 slot mother
board . $9995
FPB-1 with MIKOS «14 all parts
for front panei ................. . . . . . . . . . $14 4.95

32K RAM BOARD A&T.
450 NSEC ..........$579.95. 200 NSEC ..........$629.95
16K RAM A&T.
450 NSEC ........$255.95, 200 NSEC ........$285,95
64K DYNAMIC A&T.
200 NSEC ........................ . . . . . . . . . . . . . . . . . . . . . . . . .$579.95
Z80 PROCESSOR A&T................................$259.00
DISC CONTROLLER ......................................$339.95
APPLE IEEE INSTRUMENTATION INTERFACE
KIT 7490. Kit .$275.00
ARITHMETIC PROCESSOR FOR APPLE 7811A.
Kit $325.95
APPLE ASYNCHRONOUS SERIAL INTERFACE
7710A. Kit . $89.95
APPLE SYNCHRONOUS SERIAL INTERFACE
7712A. Kit $89.95

ALL OTHER CCS PRODUCTS AVAILABLE

MEM-3 32K STATIC RAM 2114 24 bit
addressing .....$32.95
FDC-1 FLOPPY CONTROLLER BOARD will drive
shugart, pertek, remic 5" & 8" drives up to 8 drives,
on board PROM with power boot up, will operate
with CPM'"(not included). PCBD ..............$43.95
FPB-1 Front Panel. IMSAI size, hex displays. Byte,
o r instruction single step. PCBD . . . . . . .. $48.50
QNI-12 MOTHER BOARD, 13 slot, terminated, S-100
board only $39.95
CPU-1 8080A Processor board S-100 with 8 level
vector interrupt. PCBD ...................................$28.95
RTC-1 Realtirne clock board. Two independent in-
terrupts. Soltware programmable. PCBD. . . $25.95
EPM-2 2708/2716 16K/32K EPROM CARD.
PCBD .$28.95
GM-9 MOTHER BOARD. Short Version of OM-12.
9 Slots. PCBD .$33.95
MEM-2 16K x8 Fully Butfered 2114 Board.
PCBD .$28.95
PTB-1 POWER SUPPLY AND TERMINATOR BOARD.
PCBD ......

. . .
. . . . . . . . . . . . . . . .$28.95

IDB-1 SERIAL AND PARALLEL INTERFACE.
2 parallel, one serial and cassette.
PCBD . $28.95
2708 . .. $ 7 .50 21 14L 450 NSEC ...... $4.99
2716 ... . . .$25.95 2 1 14L 200 NSEC ... $5.99

MIKOS PARTS ASSORTMENT

PB-1 2708 & 2716 Programming Board with pro-
visions for 4K or 8K EPROM. No external supplies
required. Textool sockets. Klt..................,. $143.00
CB-1A 8080 Processor Board. 2K of PROM 256
BYTE RAM power on/rest Vector Jump Parallel
port with status. Kil .. $146.00 PCBD ......$31.95
VB-3 80x24 VIDEO BOARD. Graphics included.
4MHZ $379.95
IO-4 Two serial I/O ports with full handshaking
20/60 ma current loop: Two parallel I/O ports.
Kit ........,.......... $168.00 PCBD ... ............... $31.95
VB-IC 64 x 16 video board, upper lower case Greek
composite and parallel video with software. S-100.
Kit $143.00
CB-2 Z80 CPU BOARD. Kil ......................$199.95
AIO APPLE SERIAL/PARALLEL ............... $144.95

ALL OTHER SSM PRODUCTS AVAILABLE

(415) 728-9121
P.O, Box 955 • EI Granada, CA 94018

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED
PARTS. KITS INCLUDE ALL PARTS LISTED AS REOUIRED
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK-
ETS INCLUDEO
LARGE SELf CTION OF LS TTL AVAILABLE
PURCHASE $50.00 WORTH OF LS TTL AND GET
1000CREDIT TOWARD ADDITIONAL PURCHASES.
PREPAID ORDERS ONLY
VISA or MASfERCHAROE. Send account number, inlerbank num.
ber, espiialion dale and s ign your order. Appios poslage will
be added. Check or money order will be sent post paid in u.s,
II you are nol a regular cuslomei. please use chaige. cashiei's
check or paslal moiiey order. Otherwise there will be a l wo.
week delay lor checks lo clear. Calif. residents add So/ l as
Money back 30.day guaianlee. We cannot accepl returned Ic's
that have been soldered lo. Prices subiecl lo chaiige without
nohce. Slp minimum order. SI.SO sarsice charge an orders
Iess than SI0.00.

FEB. SPECIAL SALE
ON PREPAID ORDERS

lcharpe cards nol included on Ihis ollerl

Please send for IC, Xtstor and Computer parts list
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BY ROCKWELL INTERNATIONAL

instructions.

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES
Reliable, high performance NMOS technology. . .

• R6502 Central Processing Unit (CPU), operating at 1
MHz. Has 65K address capability, 13 addressing modes
and true index capability. Simple but powerful 56

• Read/Write Memory, using R2114 Static RAM devices.
Available in 1K byte and 4K byte versions.

• SK Monitor Program Memory, using R2332 Static ROM
devices. Has sockets to accept additional 2332 ROM or
2532 PROM devices, to expand on-board Program
memory up to 20K bytes.

I R6532 RAM-Input/Output-Timer (RIOT) combination
device. Multipurpose circuit for AIM 65 Monitor functions.

• Two R6522 Versatile Interface Adapter (VIA) devices,
which support AIM 65 and user functions. Each VIA has
two parallel and one serial S-bit, bidirectional I/O ports,
two 2-bit peripheral handshake control lines and two
fully-programmable 16-bit interval timer/event counters.

BUILT-IN EXPANSION CAPABILITY
~ 44-Pln Application Connector for peripheral add-ons
o 44-Pin Expansion Connector has full system bus
• Both connectors are KIM-1 compatible

TTY AND AUDIO CASSETTE INTERFACES
S tandard interface to low-cost peripherals. . .
• 20 ma. current loop TTY interface
o Interface for two audio cassette recorders
~ Two audio cassette formats: ASCII KIM-1 compatible

and binary, blocked file assembler cornpatible
ROM RESIDENT ADVANCED INTERACTIVE MONITOR
A dvanced features found only on Iarger systems. . .
I Monitor-generated prompts
~ Single keystroke commands
o Address independent data entry
I Debug aids
• Error messages
• Option and user interface linkage
ADVANCED INTERACTIVE MONITOR COMMANDS
o Major Function Entry
o Instruction Entry and Disassembly
o Display/Alter Registers and Memory
o Manipulate Breakpoints
o Control lnstruction/Trace
~ Control Peripheral Devices
o Call User-Defined Functions
o Cornprehensive Text Editor
LOW COST PLUG-IN ROM OPTIONS
o 4K Assernbler — symbolic, two-pass, aos.o~o sro.oo
o SK BASIC Interpreter a65.020 009.00

POWER SUPPLY SPECIFICATIONS
+5 VDC ~ 5% regulated @ 2.0 amps (max)

o + 24 VDC ~ 'I5% unregulated I 2 .5 amps (peak)
0.5 amps average

AIM 65 is fully assembled, tested and warranted. With the
addition of a low cost, readiiy availabie power supply, it's
ready to start working for you.

AIM 65 features on-board thermal printer and
alphanumeric display, and a terminal-style keyboard. It
has an addressing capability up to 65K bytes, and comes
with a user-dedicated 1K or 4K RAM. Two installed 4K
ROMS hold a powerful Advanced Interface Monitor
program, and three spare sockets are included to expand
on-board ROM or PROM up to 20K bytes.

An Application Connector provides for attaching a TTY
and one or two audio cassette recorders, and gives exter-
nal access to the user-dedicated general purpose I/O lines.

Also included as standard are a comprehensive AIM 65
User's Manual, a handy pocket reference card, an R6500
Hardware Manual, an R6500 Programming Manual and an
AIM 65 schematic.
AIM 65 is packaged on two compact modules. The

circuit module is 12 inches wide and 10 inches long, the
keyboard module is 12 inches wide and 4 inches long,
They are connected by a detachable cable.

THERMAL PRINTER
M ost desired feature on low-cost microcomputer systems. . .
o Wide 20-column printout
o Versatile 5 x 7 dot matrix format
o Complete 64-character ASCII alphanumeric format
o Fast 120 lines per rninute
o Quite thermal operation
o Proven reliability

FULL-SIZE ALPHANUMERIC KEYBOARD
Provides compatibility with system terminals ..
o Standard 54 key, terminal-style layout
o 26 alphabetic characters
o 10 numeric characters
o 22 special characters
o 9 control functions
o 3 user-defined functions

TRUE ALPHANUMERIC DISPLAY
P rovides legible and lengthy display. . .
• 20 characters wide
• 16-segment characters
• High contrast monolithic characters
• Complete 64-character ASCII alphanumeric format

PRICE. $389.GG (1K RAM) $439.QQ (4K RA!I/I)
Plus $4,00 UPS (shipped in U.S. rnust give street address),
$10 parcel post to APO's, FPO's, Alaska, Hawaii, Canada,
$25 air mail to ail other countries
AIM 65 USER MANUAL $5.00 plus $1.50 shipping & handling.
We manufacture a complete line of high quality expansion
boards. Use reader service card to be added to our mailing
list, or U,S. residents send $1.00 (International send $3.00
U.S.) for airmail delivery of our complete catalog.

RMB E M 7 E R P R I S
We've Expanded Again!
Note our new address.
2951 W. Fairrnount Avenue
Phoenix AZ. 85017ES

v'52 (602)265-7564



NEC THE FIRST NAME IN LETTER
QIIALITY PRINTERS.
CompuMart offers beauttfut print
quality with NEC Spinwriter ter-
minats Both KSR and RO versions
give unsurpassed hard copy out-
put, CALL

CENTRONICS PRINTERS
The incredible Model 737. The
closest thing to letter quality print
lor under SI,OOO.
737.1 (Parallel Interface) — $899.

ANNADEX
132 Col Printer High quantity at a
super price. Dot Matrix serial par-
allel & current loop standard, 180
c.p.s. Bi-Direction. $1650. APPLE

We carry the most complete
inventory ot Apple computers,
peripherals, and software. CALL!
Our Best Selling Apple System,
Save over S250 on our most pop.
ular Apple System System
includes a 48K Apple 11. Apple
Disk, DO533, & Controller. and a
Sup R Mod RF Modulator.
List: $2070.
CompuMaxt Sale Pxice 81795.

COMMODORE
CompuMart has delivered more
Cornmodore computers in the
U.S. than any other dealer. Call
us now for low prices and spe-
cial deals.
NEW FOR PET~
Visicalc (Need 32K & a disk
drive) S199.
Word Pro l
$29.95 — Word
Pro 2. $9995
— Word Pro 3,
$199.95-
Word Pro 4 ss t ¹Ls"~ %h
4494.95.

NEW FROM INTEGRAL DATA
THE IDS 445 PRINTER
Priced lower than the 440
and equipped with a better

rint heacl Advanced tech.Pnology strikes!
IDS 445 w/Graphics Capabilities
$894.
IDS 445 w/o Graphics Capabili.
ties S795.
NEWI IDS 560 132 Column
Graphics Printer $1695.
The IDS460 Sl295.
Features include: Conespon.
dence quality printing. high-
resolution graphics capability.
programmable print justification.

Dysan Diskettes — Single side.
Single density, Hard or Sofl Sector
$5. erz
Memorex 3401's — 5'/4 discs
S3.25 with hub ring for Apple
$3.50.

Memoxy Integxated Circuits-
Call for qty. discounts when
ordering over 50 units.
Motorola 4116 (200 Nanosecond.
Plastic) $4.50 ea
Fafrchtld 2114 (Standard Power.
Plastic) 84.50 erz

Omni Pzinters
from Texas

Instxuments
The 810 — List 81895. SALEI $1795.
The 820 (Ro) Package-
Includes machine-mounted
paper tray and cable. A com-
pressed print option and device
forms control are standard fea-
tures $2,155.
The 820 (KSR) Package-
Includes tull ASCII Keyboard plus
all of the features on the RO
$2395.

1L

COMP~ stoc ks the com-
plete line of MATROX PRODUCTS.
Call for specs
COMPUMAM now ofters the
ENTIRE DEC LSI.I1 PRODUCT ~.
Call for prices & delivery.

NOVATION CAT~
ACOUSTIC MODEM
Answer Originate. 300 Baucl Bell
108. Low Profile Design. $179.00
NEWI D-CAT
Direct Coupler from Novation
8199.

EXIDY SUPER SALEI
We want to clean out our inven.
tory ot Exidy computers. To do
this we've priced our Exidy
equipment so low you'll have to
call us for prices
New from VIDEX! — Video Term
80Col x 241ine,7x 9Matrix plug
in compatible board for the
Apple Il Pnce S325 without
graphics EPROM With graphics
EPROM $350.
S.SM Serial & Parallel Apple
Interface 8225
ABTs Numeric Key Pilan 8 110
California Microcomputer
Keyboard - $195

4

Ad™dress Book

NEW from Apple for the Apple
Dos 3.3 Convert disks to 16 sector
format for 23'/ more storage and
faster access $60.
SOFTWARE FROM APPLE
Apple Plot. The perfect graphic
complement for Visicalc. $70
Dow Jones News & Quotes $9 5
Adventure (Uses 48K) $35
DOS Tool Kit $75
Apple Fortran $200
Tax Planner $120
FROM FERSONAL software
Visicalc S149
Desk Top Plan 899
NEW FROM MUSE
The Voice $39.95
Super Text S99.00

849.95
Mtscellaneous Apple II
Accessozies
Easy Writer (80 col need a
Videx) $249
Easy Mover $49
Easy Mailer $69

HARDWARE ACCESSORIES FOR
APPLE
Silentype Printer w/x face S595.
Super Sound Generator (mono)
$159 (stereo) S259
Light Pen $249
X.IO Controller (plugs into pad.
dle porl) $49

Mountain Computer — Expan-
sion accessories for your Apple
Introl — 10 System $289
Super Talker S299
The Music System 8545
iROM plus board w/Keyboard
tilter $199
Clock Calendar $280
16 Channel A to D Converter
$350
Apple Expansion Chassis S650
ROM Writer $175

4

ADM — 3A Indus
tries lavorite
dumb terminal
for some very
smart reasons
ADM — 3A +
NEW from Lear
Si ler. CALL~
is the new
Intermediate Terminal
lrom Lear Siegler. Call ior details,

EXCLUQVE from CompuMaxtl
Special Offer. Zenith Color
Video Monitor for $3791
NEW FROM SANYO — Four Great
Monitors at Low CompuMarl
Prices. Sanyo's new line of CRT
dala display monitors are
designed for the display of
alphanumeric or graphic dala.
9" Sanyo Monitor $169.
12" Sanyo Monitor $259.
12" Sanyo Monitor with green
screen $299.13" Sanyo Color Display Monitor
$495,

NEW from Leaz Sieglezi
We have the following Lear
Siegler Terminals in stock at
prices too low to print — Call for
quotes. II'

~4 P Hazeltine 1552

Limited Time Offer, Our Hasel-
tine pxices slashed agafni

Haezltine 1410
List 8850 Compumazt $749
Hazeltine 1420
Lisl $995 CompuMazt $825
Hazeltine 1500
List 81095 CompuMazt $965
Hazeltine 1510
List $1395 CompuMaxt $1135
Hazeltine 1520
List 81585 CompuMaxt S1199
r 1st $1395 ComyuMaxt $1235

RPMC Calculatox.... . $288.00
Memozy Modutesi For storing
programs or up to 2,000 lines of
program memory . 845.00, i . ' .

.

"Extra Smart" Card
Reader. Records pro.
grams and data back
onto blank mag-
cards . 8199.00
ThePrinter.
Upper and
Lower case,
High resolution
plotting, Portable Thermal
operation ... . . . . . . . . . . . $355.00
Application Moduies .... S45.00

$IKMIS jj'CIIR QUIK
pgg[g Qaa, jj'Qo,jt.Qog

NEWI The PMC40, The new
computer that's software com.
patible with the TRS-80. Level 11
16K at S645.
ACCESSORIES FOR PMC — 80
EXP-100 S.IOO Bus Expander
Disk Printer, RS232 I/O $410 .
S-32K S.IOO Bus 32K RAM Board
for EXP-100 $295.
CAB-40 Cable 12" long ribbon
cable
for EXP.IOO -- — ----- 825.

e

825 Printer (Centronics 737)
$995.00

RS232 Interlace w/Cable
NEWI Light Pens $74.95
NEWI Visicale for Atari A TAR I

PERIPHERAIS
Atari 410 Program Recorder

(FREE w/purchase of Atari
800) $89.95
Atarl 810 Disk Drive

(SIOO oft with purchase)
NEW Dual Disk double density

S1499.95

Compumazt's exclusive ATARI
SPECIALS
ATARI 800 Personal Computer
System — Comes with 800 oper.
ators Manual 16K Rany Mem-
ory module. 10k ROM
Operating System.
Power Supply, TV

S249.95 j jl

$699.95

S199.00

IMPORTANT ORDERING INFORMATION All orders must include 4%
~stu ping and handttng. Mass. residents add 5% sales tax, Michigan
residents 4'a for sales tax. Phones open from 8 30 a.rn. to 7:00p,m.,
Mon-Fri; 11:00 a.rn. to 4.00 p.m. Sat. PO:s accepted from Dun &
Bradstreet rated companies- shipment contingent upon receipt of

signed purchase order, Sa'le pnces valrd for month of magazine
date only-all prices subject to change without notice. Our Ann
Arbor retail store is open 11:00 azn to 7:Of) p.rrL Tues.-Fri, 10:00 a.m.
to 5:00 p.rn. Saturdays. Stop by and visit.
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CompuMart's Mtcroflex 65 Sys-
tem for your AM Includes
Adapter Buffer Module w/4-slot
module stack, 8K RAM rnodule.
16K PROM/ROM module, Asyn-
chronous communications Inter-
tace, and Power Suppiy $L299
Call or writer for our complete
Microflex 65 brochure Rockwell's 4-slot

ROCKWELL AM 65
Our AlM system includes 4K AIM
with BASIC interpretor assembler.
Power Supply. Cassette recorder
fk Enclosure $799.
4K AIM45 $499.
P165 High Level Language $125.
Paper ior the AM (roll) $2.5 0
Motherboard (sale) $175. • $ $ ( $ $ $ ( $ $ • I ( ( (

HP45
Hewlett.Packard's Personal Com-
puter for lndustry. This extremely
portable computer features
extended BASIC to solve your
problems quickly and efficiently
along with an advanced
graphics system to enhance
Colrlrnur11crrtlo11
Hp45 AccEssoRIES
We carry EP. Peripherals (Disk
Drives to Graphics Plotters)
Enhancements (BASIC Training,
General Statistics. Financial Deci-
sion, Math. Linear Programming
$95 eu)( HP-85 Accessories
(Enhancement ROMs ROM

drawer. Overhead Transparency
Kit)( Supplies (PloNer Pens Tape
Cartridges)( Interface Modules
(HP.IB Interface, HP-IB Intercon-
nect Cables, Serial (RS.232C)
Interface Module).
We can get your every HP
peripheral made ior the HP-85.
CALL FOR COMPLETE DETArLS ttrYhe '

Que/i , WeealiIIII
PeII hetilIi

Call us for more information on products,
product configuration and service. Our
phones are open Monday thru Friday, 8.30
a,lrLto 7:00 p.m. and Saturday 11:00 a,m. to
400 p.m.

We have a staff of highly knowledgeable
sales people waiting to hear from you,

and to help.
Because service is what we're

all about.

CompuMart has been serving the
computer needs of industry since 1971.

We stock, for imrnediate shipment, only
thoseproducts from the finest micro.computer
manufacturers,

And any product, except software, can
be returned within 10 days for a full refund-
even if you just change your mind,

We also honor all manufacturers'
warranties. Our expert technicians will
service any product we sell that cannot
be better, or faster, serviced by the man-
ufacturer's local service center,

In Mass. Call 617-491-2700

VESYgMS.
M7d3P-' .< $$' 43

65 BENT STREET, DEPT. GGG, PO. BOX 568
CAMBRIDGE, MA 02139
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BLACK5OAKD
grom page 10)
ship is not inherent in the computer. Stu-
dents should also realize that repeated
runs of this program will produce differ-
ent results. just as the real-world situa-
tion would produce different results. This
very simple program is a valid simulation
of a real situation.

Listing 2 contains a program that
tosses two dice 3000 times and counts
the number of times a sum of seven oc-
curs. This is an example that can be un-
derstood at an elementary level, but is al-
so an example that can be used to dem-

of the dangers of incorrect simulations.
The program correctly simulates the

tossing of two dice. Each die is represent-
ed by a random integer 1, 2, '3, 4, 5 or 6.
The two numbers are then added, and
the sum is compared to the desired value
of 7. However. when used as an assign-
ment or eye-opening illustration for those
with no training in probability or statis-
tics, this program often produces a nota-
ble incorrect result. Line'30 is frequently
written as IF RND(12)=7 THEN S = S+ 1,
or more cleverly as IF RND(11)+1 =7
THEN S=S+ 1. Both of these are incor-
rect! In the flrst case the program is
choosing a random integer between 1
and 12 inclusive to represent the sum of
the two dice. The more clever case
chooses the integer between 2 and 12 in-
clusive.

Using either of these incorrect com-
mands for line 30 will. however, produce
consistent results when the program is
run. Those with little or no background
in mathematics are quite content that
they have a valid simulation of rolling
two dice. And that contentment repre-
sents the real danger of simulations. A
simulation can be no more valid or accu-
rate than the accuracy and validity of the
model used to produce the simulation. In
this case we have a valid program that in-
correctly models the real world we tried
to simulate.
As simulations become very large and

complex. the engineer or 'doctor who
needs and helps design the simulation is
not the same person who programs the
simulation. The designer and the pro-
grammer must both be sure they fully
understand each other and each other's
work before either should have any faith
in the simulation. As a simulation's com-
plexities increase, so does the number of
people who work on the simulation, and
hence so will the dangers of it containing
an incorrect representation of the real
world.

Now consider several additional prob-
lems that might be used to introduce
simulation ideas at the middle school and
high school level. For example, the coin-

tossing sirnuIation can be modified to an-
swer many different questions. What is
the average number of flips thatoccur be-
fore obtaining five consecutive heads?
After two consecutive heads are ob-
tained, what is the probability of obtain-
ing a tail on the next flip?

The coin-tossing problem can also be
presented in a more disguised form. Most
students have heard of the gambling
strategy that suggests betting $1 the first
bet. If you win, you're $1 ahead. If you
lose, then make the second bet $2. If you
win, you're $1 ahead. If you lose, again
double your bet. Continue this pattern
until you win just one time, and then
you're $1 ahead. At that time begin bet-
ting as though it's your first bet.

Sounds pretty good, doesn't it? You al-
ways win because you always keep dou-
bling your bet until you win. Try writing
a simulation of this method — bet on
whether a tossed coin will land as heads
or tails. Still look Iike a good method? If it
does, then you ignored an important as-
pect from the real world. You ignored the
reality of an initial, finite bankroll.

A simulation that requires a few addi-
tional programming skills is to replicate
the child's game of looking for license
plates with the same last two digits. The
game is played while driving down the
highway and noting the last two numeric
digits on the license plate of each car
passed. The question is to determine how
many cars will be passed before finding
two cars whose license plates have the
same last two digits. To do this students
must first write a simulation. then run
the simulation a sufficient number of
times to develop confidence in their an-
swer. A discussion of and experience in
determining how many runs are re-
quired for a sufficient answer is an impor-
tant step in learning about simulations.
Secondary school mathematics teach-

ers can use the next idea in any one of
several courses. Given a quadratic equa-
tion Ax'+ Bx+ C =0, where A kOand A, B
and Care positive integersO. 1,2, ...,25,
what is the probability that the roots will
be imaginary; rational and equal; ration-
al and unequal; or irrational? A program
that represents this question and calcu-
lates the results should be readily com-
pleted by any student of first-year alge-
bra.

If you object to considering this a simu-
lation, you could probably produce some
valid points to defend your position.
Rather than debate. describe it as a
quasi-simulation of a student actually
solving the 16,900 different equations to
determine the answer. Your results
might make you wonder why so much
time and emphasis is spent factoring
quadratic equations in first- and second-
year algebra classes. When suggesting
problems such as this. try to add addi-
tfonal questions that better students can
also address. How. for example. does the
answer to the previous question change if
A. B and C vary from 0 to 10 or from 0 to

ment:

situation.

50? Can you predict the results for other
ranges of A, B and C?

Teachers can often make up a situation
that fits a particular topic and then ask
students to write a simulation program to
represent that situation. The following
teacher-produced situation is an excel-
lent example of this type of contrived

As part of a conservation and ecology
project. a group of biology students has
designed the following controlled experi-

A small pond is polluted with several
common types of waste material. Exactly
100 male fish are then introduced to the
previously fish-free pond. Each day the
students carefully net exactly ten fish.
All ten fish are caught simultaneously
and at the same time each day. After the
netted fish are examined for signs of gill
disease, their tails are dyed, and they are
returned to the pond. The dye used is
harmless and completely disappears af-
ter 15 full days in the water. If a netted
fish is already dyed. it is dyed again so
that it will remain dyed for the next 15
days. The experiment continues untill
each of the fish netted on any one day all
have dye on their tails.
What is the average number of marked

fish in the pond on a given day? How
many days should the students allow to
permit a reasonable chance for success-
ful completion of this experiment?

Writing a simulation to represent this
experiment is a highly instructive exer-
cise for secondary students. Using their
simulation to answer the first question
regarding the average number of fish is
relatively straightforward. However, de-
fining a "reasonable chance" is a subjec-
tive task over which students will enthu-
siastically debate.

Once again, a small simulation can
demonstrate an important aspect of far
more significant simulations. When sim-
ulations were written to determine the
most reasonable choice for reactor shut-
down and cleanup, there were still major
decisions that computers could not
make. People also had to define "reason-
able chance" in that situation. Hopefully,
those working on the nuclear reactor
were more conservative in their defini-
tion of reasonable than would be the
average biology student considering the
completion of just one assignment.

Both the importance of simulations
and the role of the computer in support of
simulations have increased remarkably.
Understanding the nature of simulations
should be part of the background of all
educated people. The simulations sug-
gested in this article are offered as possi-
ble initial steps that might be taken when
students are introduced to this important
concept. •

Correspondence concerning this col-
umn should be addressed to Walter
Koetke, Putnam/Northern Westchester
BOCES, Yorktoton Heights. NY I 0598.
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I.ETTERS TO THE EDITOK
Saddling Apple Routines;
In Search of Satisfied Customers

Robert Hurt also made the statement
that the CTRL-S, CTRL-Q output control
software is already built into Applesoft
BASIC, which I believe to be incorrect.
Mr. Hurt probably has an Apple II-Plus or
an Apple with an Auto-start ROM, which
does have a similar CTRL-S, CTRL-Q
control capability.

Saddling Apple Routines
Terry Phillips' "Whoa. Apple" (Octo-

ber 1980) routines were very useful, but I
discovered that Apple DOS users cannot
use them in their present forms. The
problem arises because the print routine
pointers can't be changed while DOS is
active. You can get around this by load-
ing either of the machine-language rou-
tines and running this short program:

Terry Edward Phiilips
Columbia, MD

ing to a dedicated word processor manu-
facturer.

There will never be a word processor
that's "as easy to use as a typewriter."
But intelligent design that realizes hu-
man needs are superior to technical siz-
zle will always find a welcome home in
the business world. And when that phi-
losophy is backed up by person-to-person
training and on-going support. you've
got a winning combination.

Robert A. Fuire
Direetor of Marketing
Lexitron Corporation

Chatsworth, CA

10 PRNO: 1WO: REM TURN DOS OFF
20 POKE 54.299: POKE 55.2: REM SET PolNTERS
30 CALL 976: REM RESTART DOS

While tracking down this problem, I al-
so found that the routine for halting a pro-
gram listing is already built into Apple-
soft BASIC. As in the software approach,
entering a CTRL-S stops the listing and a
CTRL-Q restarts it.

Robert L. Hurt
Greensboro, NC

Terry Phillips' article was informative
and accurate, However, the routines will
not work when listinga program while in
DOS. The routines. as presented. will
work in DOS only if they are called from a
program already running.

To use the routines with DOS, the RTS
instruction at address 2FA should be
changed to JMP03EA. The JMP instruc-
tion contains two more bytes than the
RTS. so to keep the entry address the
same, the routines should be typed in be-
ginning at address 2DA instead of 2DC.
This change allows DOS to pick up the
address of the display control routines
and tuck it away in DOS's own VO regis-
ters. A rather meager explanation of all
this can be found in the Apple DOS 3.2
manual on p. 105.

Tracy L. Shafer
MacDill AFB, FL

In Search of
Satisfied Customers

Your editor ial s t ra ightforwardness
about the lamentable state of the indus-
try and w ord p r ocessing (November
1980, pp. 6-7) is remarkable for its coura-
geous lack of the usual magazine syco-
phancy towards potential advertisers.

I am in the m iddle of a continuing
quest for a word-processor-capable mi-
crocomputer. The capabilities, the prom-
ise of this device excfte me. The industry,
or more accurately, the computer retail-
ers. dampen my ardor at every turn. Not
an hour before I read your editorial, I in-
quired of the proprietor of a large com-
puter outlet here about when I could ob-
tain the Apple III. His smooth, sophisti-
cated response to me was, and I quote,
"Don't hold y a b r eath. fella!" Such
couth. Such reassurance. Such incentive
to press several thousand dollars into his
fist. At one fell swoop. the untold fortune
shelled out by manufacturers at the re-
cent Toronto Computer Show was
thrown to the wind.

When I first set out on my quest for a
word processor, I was anxious, eager, im-
patient. Now. it has become something of
a running gag. No longer am I in a frenzy
of purchase. It'll be a while before I make
the buy. even though I know what I want.
Eventually, I'll buy the unit I want, de-
spite the e(forts to put me off by the very
industry itself, In the meantime, the in-
dustry could proilt by listening to you.

Sidney Allinson
Scarborough, Ontario

Response:
These suggestions perform exactly as

intended. allowing the rout ines con-
tained in the article to operate in a DOS
environment. They are indeed a high-lev-
el and low-level approach to the same
problem. The first solution, offered by
Robert Hurt, simply turns DOS off to al-
low the routines to work and then reacti-
vates DOS. Although this approach is
functional, it's probably not as versatile
as that suggested by Tracy Shafer, in
which the routines are integrated into the
DOS I/O.
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Violating the Code
The cardinal rule of computer pro-

gramming has been violated in D ick
Lutz's article "A Humanist's Approach
to Com puter Programming" (October
1980, p. 202). Professional programmers
live by strict adherence to the rule: "Not
one line of code may be entered into the
machine until the program has been en-
tirely defined, designed, coded. docu-
mented and desk-checked."

The article provides a BASIC program,
PRGMBASE, to assist programmers by
providing a shell from which they can
work. One gathers from the article that
Lutz encourages his readers to wr i te
their programs as they enter them into
the terminal. To quote his own words, "I
load it (PRGMBASE) whenever I begin
writing a program in Microsoft BASIC. It
not only imposes form on what I write,
but it also helps me as I write."

Though well-intentioned, he is advo-
cating very'poor programming practices,
The methodology of the experienced pro-
grammer does not allow for "writ ing" a
program while perched in front of the ter-
minal. The design and coding phases
must be completed before the program is
keyed into the computer. In essence, the
program is finished before the pro-
grammer ever sits down at his terminal.
When entering the program, the pro-
grammer should simply be typing from

To ciear up an obvious misunderstand-
tng: The system I used was put together
by a dedicated word processor manu-
facturer and was not an add-on soft-
ware package. They did use compo-
nents from several other firms as part of
their system, adding their software and
special keyboard to it . I st i l l found i t
cumbersome to use and i l i f i t t ed for
most of my work. I do hope that some of
your happy users will flnd the t ime to
write me and tell meof their experiences
with your system — Wayne.

Your experience in the editorial "Word
Processor Woes" (November 1980, p. 7)
mirrors that of many of our now satisfied
customers: They bought an add-on word
processing software package for a gener-
al-purpose micro or mini, rather than go-



Response:
You're r ight . Programs def in i tely

should be thought through before they
are run. Nonetheless, macros are a strong
and proud tradition in p rogramming,
and I put PRGMBASE in that category. If
you've ever saved a group of subroutines
to use in a future program, you've done
much the same thing.

A programming language does that,
too. It gives you a set of capabilities and
limitations within which you work. Yet
only the most versatile of us would for-
sake our language of usual choice be-
cause of a dogma that insists that no pa-
rameters be accepted before a program is
fully thought out.

Nobody who types at multiples of his
handwriting speed would take seriously
an insistence that he stay away from a
keyboard wh i le w r i t ing a p r ogram.
Thought, yes. Flowcharts, yes. Dia-
grams, yes. Doodles and notes. yes. But
for writing, my medium of choice is the
keyboard connected to the editing capa-
bilities of my computer.

Lastly. I plead guilty to the "amateur-
ish" charge. Let's just say I'm trying to
retain my standing.

his coding form. No programmer who fol-
lows this procedure needs the tool Lutz
provides to "impose form" on what he is
entering.

Lutz's suggestions are an amateurish
attempt to solve problems created by
sloppy programming techniques. His cry
for good documentation is worth noting,
but it should be part of the larger process
of a procedural programming methodol-
ogy.

John Dalbey
Pacific Grove, CA

The following is a response to the letter
written by J a ck Br o wne and St eve
Sparks of Motorola publtshed in our No-
vember 1980 Lssue — Edttors.

Then and Now
At the time I wrote and submitted my

article to Microcomputing. Motorola was
promising only evaluation samples of the
68000, to be delivered early in 1980. I'm
sure that Motorola is delivering in vol-
ume now, but that certainly wasn't true
at the time the article was written.

Secondly, at the time the article was
prepared, no one outside Motorola knew
for sure what kind of design problems
they were having with their pre-produc-
tion versions of the 68000. I made the
mistake of passing on a rumor that was
making its way through the industry,
and I apologize for not naming it for what

As for my other "many incorrect state-
ments," they were errors of omission.
The article didn't pretend to cover every
detail of the 68000, nor did every aspect
of the 8086 and Z8000 get mentioned.
Perhaps I should have left the 68000 out
of the article, since the device wasn't in
production at the time I wrote the article.
But, I thought the readers of Microcom-
puting might like to have a little advance
information. If I've badly misled anyone
about the 68000, I apologize. I'm sure Mr.
Browne or Mr. Sparks could clear up any
questions you have.

My advice to prospective owners of
new PET/CBM computers: Save $15,
wait until you buy the computer for your
copy of the book. Also. for very recent
buyers, if you did not receive a copy,
question the dealer or Commodore — you
may have one coming to you.

Myron D. Miller
In&anola, PA

it was.

door function.

Chip In
One problem with Ohio Scientific Sys-

tems (most notably C2) has been their in-
ability to utilize the 6502 IRQ and NMI
cornmands from a BASIC program via
USR routines. The problem originates
from the fact that the reset vectors for
these commands. contained in the sys-
tem ROM, point to an area of memory
that is heavily used by B A SIC ( i .e.,
OIXX), Thus, i t is impossible to f ield
either of these interrupts because BASIC
rapidly destroys any service routine.

A proposal to OSI suggests that a new
ROM be produced, identical to the old one
in all respects except for the IRQ and NMI
reset vectors. These would be changed to
point to a part of memory that is "stable"
(e.g., DOXX or EOXX). However. for such
a new ROM to be produced, it must be fi-
nancially feasible to do so. All interested
OSI users should drop a quick note to
Ohio Scientific Computers (attn: Cus-
tomer Relations, 1333 South Chillicothe
Road. Aurora, OH 44202) expressing in-
terest. If enough replies are received, we
may well see a new monitor chip,

issue of Scient(fic American has an arti-
cle "The Mathematics of Publ ic-Key
Cryptography" by Martin Hellman which
describes some methods of encoding
data that use a technique called the trap

Another source of information is from
the Massachusetts Institute of Technolo-
gy's Laboratory for Computer Science.
They published an understandable pub-
lication "A Method of Obtaining Digital
Signature and Public-Key Cryptosys-
tems" by Ronald Rivest, Adi Shamir and
Len Adleman (code identifies MII/LCS/
TM-82).
The public-key system works because

knowing how to encode a text does not
mean you know how to decode that same
text. This technique uses modulo arith-
metic. You can have a key in a program,
as Walter McCahan did, but getting ac-
cess to a program would not let the per-
son discover the key. The key in the pro-
gram would be encoded already.

There is little, if any, advantage of the
public-key method over Alan Sclawy's
use of the Gilbert Vernam XOR method.
While the Gilbert Vernam method re-
quires that the keys be kept secret, the
public-key method must have its decod-
ing factor kept secret. The biggest advan-
tage of the public-key method is that it is
mathematically more difficult to break
than the Vernam method. I would have
to be very desperate before I would try to
break the code that Alan Sclawy generat-
ed. Good luck to anyone else who might
try.

Buy the Computer
Before the Book

In the book review section of the Sep-
tember 1980 issue of Microcomputing,
there is a fine review of PET/CBM Person-
al Computer Guide. The review does
give one bad piece of advice to prospec-
tive PET owners in the last sentence:
"Whether you're a PET owner or a pro-
spective owner, this book is for you." I
am not questioning the value of the book,
but rather why should a prospective own-
er spend $15 on the book when Commo-
dore will give you one free'? The strings
attached are that you must buy a new
PET or CBM computer.

Commodore's district sales office in
Norristown, PA, told me that, indeed, the
book is being included with new comput-
ers, and that if a buyer of a new computer
does not receive a copy with the comput-
er, he should contact either the selling

Dick Lutz
Pittsburgh, PA

Martin Moore
Aloha, OR

Encoding and Decoding Data
I enjoyed your November issue on com-

puter security. Walter McCahan's article
"Software Security" (p. 24) was a good
overview on the whole subject. The one
weakness is that anyone who determines
a way to list the program can find the key
necessary to get access to the program.

Alan Sclawy's article "CP/M Encryp-
tlon Prescription" (p. 42) was excellent in
showing an effective method of encoding
data, The method is advantageous in be-
ing easy to apply but developing a coded
text that is very difficult to decode with-
out the key. To keep the keys to this
method from being generally available,
they are not included in the program.

Alan Sclawy did mention that there is
another method of coding data that uses
the public-key system. The 1979 August

Shaun D. Black
University of Michigan

Ann Arbor, MI
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Robert C. Fruit
Hinsdale, IL

dealer or Commodore.
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Heath Color Graphics Board
Direct-Connect Moderns
Apple Voice Entry Terminal
6809 Single-Board Micro

Edited by Dennis Brisson

Direet-Connect
Modems

The Microperipheral Cor-
poration. PO Box 529, Mercer
Island, WA 98040, has just in-
troduced a new line of direct-
connect modems, called Mi-
croconnections. All units fea-
ture Bell-103-compatible op-
cration in the originate or an-

tion to the telephone lineelim-
inates the problems associat-
ed with acoustic-coupled mo-
dems and provides high sensi-
t iviiy l o w -er ror r a tes a n d
noise-free performance. De-
signed to interface most popu-
lar computers and terminals
to the telephone network. Mi-
croconnections are available
for the TRS-80. Atari. Apple
and RS-232 serial VO. Prices
start at $199.95.

The Autodial/Autoanswer
module ($79.95) permits au-
tomatic connection to other
computers via the telephone
network, w i t h u n a t tended
data transfer such as message

swer mode. A direct connec-

KIM A/D Conversion
System

KIMSETI, an analog to digi-
tal conversion system for KIM
microcomputers, provides 16
channels of analog i npu t ,
each with a resolution of eight
bits. Consisting of a KIMMOD,
AIM16 analog input module,
connecting cable, MANMOD1
manifold module, POW I pow-
er supply, software and in-
s tructions, the KIMSETI a l -
lows the KIM to process such
real-world variables as tem-
perature, velocity, pressure,
dB, pH. acceleration, humid-

sending and retr ieval. An-
other option allows the Micro-
connection to be used wi th
European systems ($29.95);
tone frequencies are set to
CCIR standards. Smart termi-
nal programs such as Dow
Jones Connection and Mail-
gram Connection are also
available. Reader Serv i ce
number 494.

ity and light and fluid levels.
The KIMMOD plugs into the
KIM at the applications port
and provides the computer
user with both another appli-
cations poh and a port for con-
necting the AIM16 module.
The MANMODI, which plugs
into the A I M 16 . p r o v ides
screw terminals for ground.
reference and analog inputs.
Price is $285.

Connecticut Microcomput-
er, Inc., 150 Pocono Road.
Brookfield. CT 06804. Reader
Service number 487.

Connecticut Microcomputer's KIMSET1 .

AJ.

KIMA1 00

4
•

•

Heath's
Color Graphies

A color graphics board for
Heath computer systems has
recently been introduced by

1' •

Heath Company, Benton Har-
bor, MI 49022. The HA-8-3
Color Graphics Board. de-
signed for use with Heath's
H8 and A l l - In-One Comput-

9918 Color V i deo D isplay
Gcnerator from Texas Instru-
ments and an AY-3-8910 Pro-
grammable Sound Generator.

Eight channels of analog-to-
digital conversion can handle
up to four X-Y joystick con-
soles (not inc luded). Each
console has four bits of paral-
lel I/O for switches or LEDs. A
socket is also provided for the
AMD-9511 Ar i thmetic Pro-
cessor Chip (noi. included),
which permits rapid floating
point. trigonornetric and tran-
scendental computations. The
chip can also perform hard-
ware mult ipl ication/division

ers. uses the advanced TI-

The M(croperipheral Corporatfon's Microconnection.
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WRITE OR CALL TODAY
FOR YOUR FREE
CATALOG IOVER 100
PAGES - INCLUDES
PRODUCTS FROM
EVERY MAJOR
MANUFACTURER.>

VET/2 voice entrL/ termfnal.
FOR INNER STELLAR DELIVERY
IBARRING KLINGONSI ADD 52.00 USI
S10.00 FOREIGN FOR SHIPPING AND
Gos TAX IN CALIFORNIA I,Q a'

of both inleger and floating-
point numbers. The HA-8-3
connccls I.o ihc video input of
ntost video rnoniiors. Pricc is
8395. Reader Scrvicc number
489.

sily mtniiioppy drives. Since
up to 24K bytes of EPROMs or
6K byl.es of RAM can be con-
I 'igured on the board, i t re-
quircs no additional memory
boards and can thus peri'orm
many iunctions ranging from
word processing and sof t-
ware/hardware development
to industrial control. Jumper
o ptions al low a v a r iety o f
EPROMs lo be used. as well as
providing fiexibtlity in mem-
ory and I/O addressing. Addi-
tional features include an RS-
232C serial communication
interface, two eighl-bit paral-
lel ports and on-board power
regulation. Pr ice is $ 3 95 .
Reader Service number 488.

Apple Voice Entry
Terminal

The VET/2 voice cnlry lcr-
m inal f rom S c o l i I n s t r u -
ments. 815 North Elm. Den-
ton. TX 76201. interfaces di-
rcclly with any 48K Apple II
microcomputer and gives the
Apple truly inlegrated speech
recognition capability. The
l-l/4x8x 10 inch unit plugs
into any slot in the Apple II
and is l inked funciionally to
the keyboard, allowing you to
c hoose keyboard i n pu t o r
voice input at any time. Price
is $895. Reader Service num-
ber 492.

@zppla compssbzr Inc.

I
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VISA/xtASTERCHAROE WELCOS|IE

H891Z89 Connection
Now you can add the Cen-

tronics Model 737 high-densi-
ty matrix printer to your H89/
Z89 computer with the inter-
face package from FBE Re-
search Company, Inc., Box
68234, Seattle, WA 98168.
The interface circuit board
(with integral six-foot printer
cable) plugs into either inter-
nal H89/Z89 bus. The HDOS
device driver, CT, is.provided
in object and source formats.
The driver provides full ac-
cess to all of the printer's fea-
tures. including underscoring;
elongated, proportional, con-

f

mnlffrln I Ir nf n rtthtfip'

For the S-100 Bus. 32K of on board memory
allows a 288 H. x 192V. dot matrix, for a total
of 55,296 pixels. Every pixel is programable in
any one of 16 colors or 16 grey levels
completely independent of all other pixels in the

Compuprism Bare Board with documentotion
$45, kit $240, ass. and tested $280,
Super Compuprism Bare Board with
documentation $50, kit $350, ass. and tested
$395.
Add $15 to A B T price for 16 level grey scale.
Add $15 to A 8 T price for memory
monagement port.
Compupnsm software package, mcludes alpa-
numberics, point plot, line draw, ond TRS-80'
graphics simulation $20 or FREE with A 8 T unit.

ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR S.D. SYSTEMS.
EXPANDORAM $10. 16 CHANNEL A-D, 8 CHANNEL D-A FOR S-100 BUS, BARE BOARD
WITH DOCUMENTATION $45.

©SP~IOP Z-I© SI Iorgl
Ci tLILIP@PPISt IIXI V OIN Cfmmil QSI-

Ce(@G (Se eagotice v tms-ee"

GARDEN PLAZA SHOPPING CCNTER
9719 RESEDA BOULEVARD DEPT. 1KM
NORTHRIDGE, CALIFORNIA 91324
PHONE: (213) 349-5560

matrix.

6809 Single-Board
Microcomputer

The QCB-9 is a single-board
microcomputer bascd on thc
6809 eighl-bit microproccs-
sor I'rom Logical Devices, Inc.,
1525 N,E. 26th St., Ft. Lau-
derdale, FL 33305. It incor-
porates an onboard f loppy
disk controllcr. handlingup lo
three stngic-sided, single-dcn-

4.R.I. ONGL19IMPCI, P. ©. ISOm M'QX'tl'wlse, ©R F@IQ'5, 3%'I®) 'MQ-'t'5®4

IoA w csI fi
We offer on assembled hardware
interface which we guorantee
will load dota from TRS-80
cassettes into any Z-BO based
system. (Except sealed units.)
The documentation explains how
to patch the TRS-80 software
to your system. In foct you can
virtually change your Z-BO
machine into a TRS-80 without
making a single hardware
change. The documentation olso
includes on example of patching
SARGON II" into a Z-BO
system.
The price is $30 or FREE with the
purchose of an assembled
compuprism or super compuprism
unit.

TRS-80' is a trademark of Tandy Corp.
SARGON II'* is a trademark of Hayden Book Co.
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PROFESSIONAL SOFTWARE
Medical, Dental & Legal Systems,

Accounting 8 Financial, Educational,
Word Processing, Office Management

CURE TO

PROBLEMS

densed or standard print fonts;
subscripting and superscript-
ing; backspace; and half or
full, forward or reverse line
feeds. The interface board and
driver cost $64.95, or $14.95
for driver only and $54.95 for
interface only. Reader Service
number 491.

6809 Processor for
The Apple II

The Mill, a plug-in proces-
sor board for the Apple I I .
brings the world of 6800 soft-
ware to the Apple II communi-
ty. Installed in any Apple II
peripheral slot, the Mill super-
charges the stock Apple II mi-
crocomputer with the Motor-
ola 6809E processor. a high-
speed device optimized for
real-time data acquisit ion,
stack-type languages such as
FORTH and Pascal and con-

current programming tasks.
You can run ex isting 6502
programs or use software de-
veloped for the Motorola 6800
processor; the assembler for
the Mill's 6809 w i l l r eadily
compile 6800 instructions in-
to 6809 object code.

The 6809E i s h a r dware
compatible with the Apple's
existing processor, thus al -
lowing external circuitry such
as bus drivers, t iming and
control circuitry to be k ept
simple and re l iable. Com-
munications between the two
processors is easily accom-
plished with commands, and
you can also simply recode
sections of 6502 programs in-
to 6809 machine language for
high-speed operations. Price
is $275.

S tellation T wo , P O B o x
2342, Santa Barbara. CA
93120. Reader Service num-
ber 490.

7594 San Remo Trail

(714) 365-9718

TRS-80

Check your Local Dealer or Contact:

OhatleI Naan L NIIociateI

Yucca Valley, Ca. 92284

Tl 99/4

Address
Correction

The address of E. A. Elliam Associ-
ates as published in our December is-
sue ("The Master Catalog System for
CP/M Users," p. 188) was incorrect,
The company's correct address is
24000 Bessemer St.. Woodland Hills,
CA 91364

Apple ll

• ..AND YOUR MONEY.
Instant Software has the two best mail list programs available, " " - '

for your TRS-80 Model I and Model II.

This mailing list program maintains separate alphabetical and zlp cod
name to your list, it will automatically be inserted into its correct positi
ready Io print labels!

It will record your information in these fields: NAME, ADDRESS,
NUMBER, PHONE EXTENSION and a five character CODE field. You ha
4 line, or user defined label format. It can even include (optlonally) a m
label!

The programs most outstanding feature is lts sorting capabilities. Mai
you to choose which names you want to be printed from the whole list. F
ple, all people in one zip code, or all people named Jones, who are livln
particular city or state. For any name in your list you can assign a cod
within the CODE field. You can then specify the code when printing
labels, and only names with that code will be printed out. You can
specify up Io 9 different codes!

Every business and organization will save time and
money with Maililist to keep track of custome
members.
TRS-80 Modal I version, Ordsr No. 5000RD $99.00.

Requires 16K RAM, Expansion Interface
with at least 16K RAM, one disk-drive
and a printer.

TRS-80 Model II version, Ordar
No.5001RD $199.00.

Requires 64K RAM and
printer.

WRITE FOR
OUR NEW
CATALOG

Mail/List for Model I and Ilodel II
da

One-0
Mailing

List
e files in constant sort. When you ad Here is a mail-
on in the files; therefore it's always ing list system

CITY, STATE, ZIP, PHONE y ONE disk-drive!
ve the choice of a 3 line, r~ You can have up to 17

I/List allows • Disk versatility allows you
to add, delete, or change the

gina numerous details stored in the
e system.

To ORDER: See Your
Local Instant Software
Dealer or Call Toll-Free

i 1-800-258-5473.

rs oi'

+p'+~<~~~
4'r W%' +>

p~

or exam- 9 'c

Order No. 0123RD $24.95.

essage line on your fields of selection for
name/address retneval.

• Features of the One-D Mailing

• Automatic name sort (alphabetlcally
or by ZIP code). ~Rapld access to any

name on file..Easy error correction and
recovery. ~Prints selective name listings.

• Revise or update listings at any time. «Up to
2500 names on-line (wi!h 4 drives). • Prints a

. ) >9 . C . list of all names on file. • Prints mailing labels.
This package requires the following minimum system:

1. A TRS-80 Model I Level li microcomputer with16K
RAM. 2. An Expansion interface with 0 to 32K of RAM. 3. A
single disk drive (extra drives optional). 4. A printer. 5. Any

TRSDOS compatible Disk Operating System.

to ~A ~' Ct'~~ o~

List includes:

ttf Cy

onl
that can be run on

n are
PETERBOROUGH, N.H. 03458
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NOR IIH STAR )~II:8II Systems
ITHACA INTERSYSTEMS 2A

2rI'Ie Disk Drives
32K Double Den
Factory assem. & tested
Factory guaranteed

Z-80A CPU 4 MHZ
64K Dynamic RAM
Front panel
V I/O-with interrupts
FDCII Dlsk Controller
20 slot motherboard... $2274

POWERFUL NORTH STAR BASIC FREE
SUPERB FOR BUSINESS 4 SCIENCE List $3595 You Pay Only

FACTORY ASSEMBLED & TESTED LIST ONLY
HORIZON-1-32K-DOUBLE DEN $2695 $1980
HORIZON-2-32K-QUAD DENSITY 3595 2674
HORIZON-2.64K-QUAD+ HARD DISK 9329 7149
HORIZON RAIN ASSM 16K = $389. 32K = $579
HORIZON RAM KIT S ALEI 16K =$314 32K = $469
HORIZON DISK DRIVE SALE DOUB DEN SAVEI 315
NORTH STAR HARD DISK 18 Mb 4999 $3929
PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 249

PASCAVZ + THE FASTEST PASCAL $375
GET READY FOR ITHACA'S Z-8000

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575

MORROW 8" DISK
DISCUS 2D + CP/M® 600K ONLY $938

DISCUS2 + 2 + CP/M@ 1.2 MEGA B. $1259
ADD DRIVES 2D = 5650 2 + 2 = $975
2D-DUAL+ CP/Mo = $1555SIUIPRRSRAIM

j gA

MORROW HARD DISK
26,000,000 BYTES>!

LIST $4995 ONLY S3995
CP/M® IIS INCLUDEDI

SUPERBRAIN QD 64K
List $3995 only $2995

2-89 48K
Llst $2895 only $2299 SYSTEMS MEMORY 64K A 6 T 4mHz RCA COSMAC VP-111 99 RCA COSMAC

$599 VP -71 'I $199

HIRM(HALS Z-19 4726
llNTEHTUM llllll cojr $725
DIlP-S'il lP'IWIÃll IE[R c jr $395

SYSTEMS MEMORY 64K BANK SELECT COLORI RAINBOW 385

CENTRAL DATA 64K RAM $ 599 E Z -80 Mechlne Lenguege Tutor $ 2 5
ITHACAMEMORY8I16 blt64K $8 45 EZ C OOERTranslates Engush to BASIC
SEATTLE MEMORY 8I'l6 BIT 16K 4Mha $71

$275 ECOSOFT FULL ACCOUNTING PKG

$789 SP ECTRUM $289

MICROTEK $675

rQ NEC PRINTER $2569
TRACTOR, THIMBLE, RIBBON

NORTHWORD 294 MAILMAN 234 Which Computers ere BEST7

SSM KITS Z-80 CPU $221 $315
VIDEO BRD V83 4Mha $412 B O X OF DISKETTES $29
ANADEX PRINTER DP.9500.1 $1349 S ECRETARY WORD PROCESSOR
CAT NOVATIONMODEM $169 The Bestl $99
TARBELL DISK CONTROLLER DD $445 TE XTWRITER III Book Writing Program
ECONORAM 2A 8K ASSM $179 $112
NSSE 1-22 8 P01 TERRIFIC PROGRAMS GOF AST NORTH STAR BASIC Speeder

ONLY $10. EACH Upper $71

INFOMAN $364 BR OCHURE FREE

TARBELL COMPUTER-PHONE North Star Documentetlon reiundable
wlHRZ $20

AMERICAN SQUARE COMPUTERS SEATS ADV. PRICES

om utexs...
919-889-4577 KIVE'IT DR. JAMESTOWN N.C. 27282 919-883-1105

e CPiM Is a reglstered trademark of Digltal Research, Inc.



NF%' SOFTVAKE
Word Processors for Apple and CBM
Medical Billing Systern
8080 Tax Prograrn
TRS-80 Cribbage

Edited by Dennis Brisson

Patient
Billing System

f loppy- and/or h a rd-disk-
based medical billing system
that will automate your bil l-
ing procedurc. improve turn-
around of'insurance form pro-
cessing and provide mail-list
and information processing
for your patient records, It
keeps track oi' serviees ren-
dered. bills patients and/or in-
suranee organizations and
prepares staiemcnts. It han-
dles any number oi insurance
iorm typcs. You can quickly
and easily modify the formats
that are used in the system if
new I'orms are added or exist-
ing forms are altered.

You ean eleet to assess ser-
vice charges on past due ac-
counts and can sort through
patieni information and pre-
pare a mailing list using 15
sort criteria keys. With a form
letter merge uti l ity such as

MicroMed version 1.65 is a

lVord Processing for
The Apple

The Programma WP sys-
tem, designed with the user in
m ind. has over 150 c o m -
mands in its two linked pro-
grams: A pple Pie (Programma
Improved Editor) and Format.
the text formatter.
Pie is a free-form, screen-

oriented editor for creating
and editing the text for pro-
cessing. You can enter or alter
text anywhere on the screen.

the SoftwareHows DataMerge
package. you can send per-
sonalized form let ters, dun-
ning messages or notices to
selected patients. MicroMed
also performs patient appoint-
ment recall. Available in disk
formats for CP/M-based sys-
tems, MicroMed costs S 1500.

MicroDaSys. PO Box 36275.
Los Angeles, CA 90036. Read-
er Service number 481.

It features page scrol l ing.
character or l ine insert and
delete, splitting and joining of
lines, string searches and glo-
bal replacement. It allows use
of a lowercase adapter and
will work with or without an
80-column board.

Format uses simple codes
to format letters, documents,
manuals. catalogs or scripts
to any specification. Center-
ing, underlining, margin jus-
tifications, indentation, para-
graphing and filling and auto-
matic pagination are includ-
ed. It allows spelling correc-
tions or copy revisions before
printing. as wel l as m ajor
changes to a document's final
appearance. Avai lable on
minifloppies for 8129,95.

Programma International,
Inc., 2908 N. Naorni St., Bur-
bank, CA 91504. Reader Ser-
vice number 484.

8080 Tax Program
A tax preparation package

that processes an average re-
turn in less than 30 minutes
on an 8080-compatible micro-
computer is now a v a i lable
from L i feboat A ssociates,
1651 3rd Ave., New York, NY
10028. Designed for accoun-
tants and tax services that
prepare more than 100 tax re-
turns annually. Master Tax
eliminates the need for input
sheets, questionnaires and
outside computer services.
All data entry sequences are
entirely form oriented. Print-
ing can be done on preprinted
coni.inuous forms, overlays or
on computer-generated IRS-
approved forms. The program
also maintains client history
files.

Master Tax incorporates I
percent and 3 percent medi-
cal limitation. checks for FICA
over-ivithholding, calculates
earned income credit calcula-
tion. carries over city sales tax
to schedule A and types the
tax preparer's Federal ID and
employee's social securi ty

alCRQ-MRQ-'

MicroDaSys

icroDa ys

Nt D3

6800 Diagnostics
and Disk Repair

A memory diagnostics and
disk repair package for the
6800 microprocessor is now
offered by Technical Systems
Consultants, Inc., PO Box
2570, 1208 Kent Ave., West
L afayette, IN 4 7 906 . T h e
memory diagnostics package
includes a zeroes and ones
test, random pat tern t es t .
walking bi t t ests, dynamic
RAM dropout test and a con-
vergence test. The disk repair
portion includes three diag-
nostic utilities which report
unreadable sectors and struc-
tural inconsistencies among
the files on the diskette, two
utilities for recovering data
w hen the directory on t h e

diskette is not readable, a util-
ity to remove bad or intermit-
tent sectors from the f r ee
space, a program to retrieve
deleted files from the diskette
free chain, a s i ng le-sector
read/write/modify r ou t i ne
and a copy utility which ig-
nores CRC errors. The util i-
ties operate on a Flex-format-
ted diskette. Price is 875 for a
five- or eight-inch diskette. A
comparable package for the
6809 microprocessor is also
available. Reader S e r v i ce
number 476.

MicroDaSgs' MicroMed medical biiiing si/stem.
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"TRS 80 is a registered trademark of TANDY CORP."
Model Iu, 4K. ..$629.10
Model Iu, 16K.. . • • • .$899. I 0
Model Ig, 32K.. • • . ,$2245.50
Model 0, 32K wlth I dlsk drlve.............$3105.00
fxpanslon Intetface... .5269.00
Ixpanslon Interface 16K..................,....5403,20
Ixpanslon tnterface 32K.................„....$524.00
I6K Memory Klt for TRS.80 or Apple........$79.95 0

TRS-80 It MDRTH STAR ADD4)N DRIVES
We cany Ceufomla Computer Systems Ior
Apple L TASeo

CUSTOM
ENCLOSURE

Slngle drive systemin custom enclosure...
Slngle drive system Inmetol enclosure....
Double drive synem In cunorn enclosure...

.. 5400.00

.. 5375.00

., 5806.00

MPI. 5275.00
MPI, 852, dual headed.. . 5349.00
Shugon SA400.. . 5275.00
Shugort SASOO.. . 5479.00
Tondon single sided. . 5279.00
Tondon double sided.. . 5425.00
Hozeltine 1000... .5450.00
Slngle tier walnut enclosure for Shugort.... . . . . . . . . . . . . . . . . . . . 5 35.00
Double tier walnut enclosure for Shugort,... . . . . . . . . . . . . . . . . . . I 3 2 .00
Atori 400. 5548.49
Atori 800. I795.00
Hozeltlne 1410. 5749.00
Centronlcs PI Printer (Tltj.eo odd on),..., . . . . . . , . . . , . . . . . . . . , . S398,95
Centronics 779 2 troaot (Tftj 80odd on)..... . . . . . . . . . . . . . , . . I t049 95
Tl Printer. 51599.00
Oose 2.. 5649.00
Horizon 1. 32K. I2290.00
Televldeo 912.. . 5 775.00
SPECIAL! MINI FLOPPY DISKS, box ol 10 (with plastic box) only
$28.00 (wlthout plastic box) only $26.50. Box ol 10. 8" disks (in plaslic
box $30.00). Centronic 779 ribbons $3.50 each.

CAELE
INCLUDEII

DISKETTE
MANUAL8

Powerfut suhsot of ANSI-14
Nhy INatt f
All the elegant Blrnpllclty
of COSDL la notfr affordableI

RRttltlIRIS only tSK RAIN.
Avallhghloon O' CP/IN
etandard Elngle denaltyor
5trs" dlakettea for ltlorth
Star, TRS40 Wtod I and
Superhraln. Dther fortnats
tool INanual alone 824.85.

Kllle Oonrautlne

buslnesses.

These powerful, easy to use
COBOL APPLICATION PACICAOES
are also avauable:
1. BMCOET PLAN REPORT

OENERATOR
Fantastlc tlma saver and plsnnlng
aid for beglnnlng or establlshed

2. PERSONAL FINANCIAL
REPORTINO
Eye-opening insights of personal
spending.

3. LABELS for malgng Ilsts.
4. PRECOBOL (a preprocessor).

ALL 4 tn one BOORI
73 pages wlth complete COBOL
source code llstlngs and super
documentatlon.

4$
f4%5) 78$-0 SRR

SINb41st Avenue
SenPrenelsoos CA 841%1
U.S.A.

$24 95

us sccser ssxx svracsxa vlsl, vssrse ceJeez
29-02 23rd Ave., Asloria, N.Y. 11105
TWX 7105822107 (212) 728-5252 In cA esdeelee tex. cpiu trsde merk of orsltet Aexeerett. TA840 Irade msrxof Thnsy cenz

(800) 221-1340

s rYrts -gg(

I'glQIj'®~<@~~I

- @®cj©©

n

I

„oo,oo provides up to 30 min-

(uninterruptibe power Supply)

o Q o o o o e fOr thOSe SyStemS that
need 60 cycle sine
wave keeps computer 8
disk systems on when
the power goes out

oQooooo rated for 150, 250 and
600 watts continuous
operation"

ute operation time for
Model II TRS 80 with 4
disk drives

r

* Standard MAYDAYS available
starting at $195 00 tor 150 Watt89iiydvmj

v 244

8 '~ %d~~A , 4 ~ C.iromooo
8ox210 New Durham, NH 03855

(603) 859-7110 TWX 510"297-4444rirrf
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APPLE — JACK
Super Starbase Gunner

New'f the graphics 8 games people

numbers on 1040s. The pro-
gram requires an 8080/Z-80/
8085-based system with 48K
of memory, two disk drives
and a video terminal with an
80 character by 24 l ine dis-
play with direct cursor posi-
t ioning capability. Pr ice is
8995. Reader Service number
475,

quires 64K memory and dual
disk systems. Price is 8129.

Micro Architect. Inc., 96
Dothan St.. A r l ington, MA
02174. Reader Service num-
ber 477.

$19.95
DISK

Most shoot.em.up target games are 2-D shoot across the screen type, and
quite frankly there is a glut of inferior ones. A need for a nevr approach ex.
ists, such as fast 3.D HIRES simulalions wilh clever and complex chal-
lenges. How aboul shooting into the screen, into 3.D space, where the tar-
get is mathematically many feet behind the screen surface? How about
computer intelligent targets that shoot back and use strategy and learn?
How about all this and the besl attributes of the mare popular games?
Let's include high score, 10 levels ol play, snappy sound affacts, calortul
explosions and real time graphics. Why not go all the way and have a ihree
dimensional gunsight? A real space battle simulation...Nah...no one
would believe il or could even write it. Right'?
WRONG!! WE HAVE IT...and it is SUPER STARBASE GUNNER. We are
very excited about this product because it is au the Ihings we wish we had
and didn'I. And you can have it now with Ihis introductary ofler.

SUPER STARBASE GUNNER DISK...$19.95 48K with APPLESOFT ROM

AVAILABLE FROM YOUR DEALER OR DIRECT FROM
APPLE — JACK, BOX 51, CHERRY VALLEY, MA 01611

v sfa (INQUIRIES INVITED)

$19.95
DISK

CP/M File Transfer
Program

DIISKS

6502
6502A
6520 PIA
6522 VIA
6532
2114-L450
2114- L200
2716 EPROM (5 volt)
TMS 2532 EPROM
4116-200 as SAPd (NEC)
S-100 Wire Wrap

7.45
BAO
5.15
6.45
7.90

(write for quantity prices)
SCOTCH (3M) 5" 10 / 2.85 50/2.75 100/2.65
SCOTCH (3M) 8" 1 0 /2,95 50/2.85 100/2,75
Maxel15" Double Dens, 10/4,25 50/4,10 100/3.95
Maxell8" Double Dens, 10/4.65 50/4,50 100/4,35
Verbatim 5" 10/2.45 50/2.40 100/2.35

(add.75 for 5" Verbatim plastic storage box)
Verbatim 8" Dbt Dens 10/3.35 50/3.25 100/3.15
BASF 5" soft 10/2.60 20/2.50 100/240
BASF 8" soft 10/2.40 20/2.35 100/2.30
Diskette Storage Pages 10 for 3.95
Disk Library Cases 8" - 2,85 5" - 2.15
COMIVIODORE PET<BIVI
Write or call for quotes
NEW 8016/32 80 column screen
NEW 8050 950K Dual Drive
EDUCATIONAL DISCOUNTS AVAILABLE

10/6.95 50/6.55 100/6.15
10/7.95 50/7.35 100/6.90
10/4.90 50/4.45 100/4.15
10/6.10 50/5.75 100/5.45
10/7.40 50/7.00 100/6.60

3.45 20/3.35 100/3.25
4.15 20/3.95 100/3.75
10.45 5/9.90 10/9.50

29.00
8 fer 35.00

2,65

A P Prsducls

A P NSBT-BNX15% OFF
All books 15rKr off

STAS AS232 lgdsm S136
KIM-1 159
SYM-1 209
KTM 2/80 349
L eedex Monitor 1 2 9
DIGIPLOT Plotter 1145
C entronics 737 7 9 0
C-10 Cassettes 10/5.65
ZENITII DATA STSTESIS
Zenith ZI 9 735
Zenith Z89 - 48K 2150

fullFORTH + for PET 65
PASCAL for PET S75
PET Disk Assembler 65
EPSON MX80 Print 545
Itoh STARWRITER 1500
Appls (SSrif) - 16K 936

15'Po OFF gg

TRS-80 Accounts
Payable System

AP. an accounts payable
system for the TRSDOS Model
II. is designed to keep track of
current and aged accounts
payable. The systern incorpo-
rates programs to maintain a
complete record for each ven-
dor, helps determine which
vouchers to pay by due date or
discount date. or within cer-
tain cash requirements, and
prints checks automatically.
You can often increase dis-
counts taken and reduce the
cash tied up, and hence allow
smoother cash flow of your
company. AP uses a full
8 0-column screen and r e -

SENDFILE and RECVFILE,
written in CP/M 8080 assem-
bler code, let you transfer files
to and from a micro with sirni-
lar programs. You can trans-
fer files between 8-inch disk
systems and 5-1/4-inch disk
systems or any systems hav-
ing d i f ferent d isk f o rmats.

municate via UO ports, pos-
sibly over a modem.

All terminal and disk I/O is
via standard CP/M interface
calls. with the exception of the
I/O ports. which are normally
not a part of CP/M and thus
are coded directly. These I/O
and Status bit assignments
are tailored to your system via
four simple Equates at the be-
ginning of the programs. After
these modifications. they may
be assembled and loaded as
CP/M COM f i les. The p r o -
grams are available in source
form on 8-inch IBIVI 3740 for-
mat for 825 or on 5-1/4-inch
North Star f'ormat for 820.
Source listings are 815.

Kester Consulting, 3416
Braddock St.. Dayton, OH
45420. Reader Service nurn-
ber 486.

The two micros rnust com-

, CQ~I~
, ~ e m

ATASI Sgg S777 AII Atari Modules

a I I

WRITE FQR CATALOG

SfsECIAL.purchase ATARI 800, receive extra 8K memory FREE.
EPUCATfofdAL PLAN — buy 2ATARI ComPuters, receive 1 ATARI FPtEEI

Add 81.25 per prepaid order for US shipping (UPS)

• • •
• r • a

• • • •

S

vice number 480.

TRS-80 Cribbage
Now you can test your card-

playing skills agatnst your mi-
cro with Cribbage Master, a
program for the 16K TRS-80
Level II. The prograrn scores
e very hand and c r i b w i t h
lightning speed and without

Law'tech Softwrare
T he fol lowing tw o p r o -

grams from The L awtech
Company, PO Box 1523, La
Grande, OR 97850, were writ-
ten for a 16K TRS-80 with
Level II BASIC. Price is 815
separately or 825 for both.

Intoxitron estimates a sub-
Ject's blood alcohol content
and degree of in toxication.
based on sex and weight, as
w ell as t h e nu m b e r a n d
s trength of d r inks and t h e
time since the first drink.

Inc. minimizes attorney er-
ror in the area of' corporate
cumulative voting provisions.
It explains cumulative voting,
performs all calculations nec-
essary to understand and allo-
cate shareholder voting and
contains a checklist of pitfalls
and bibliography. Reader Ser-

Word Processor for
CBM 8032

Wordcraft 80 is a word-pro-
cessing system designed for
the Commodore 8032 busi-
ness system.

Features include variable
page layouts up to 117 char-
acters by 98 lines; screen dis-
play of finished format docu-
ment: tabs, indentations, dec-
imal tabs and columns; and
automatic centering and right
margin Justification. Word-
craft 80 also handles automat-
ic page numbering, headers
and trailers; and the deletion/
insertion of characters, words
a nd paragraphs. P r ice i s
8395.

Commodore Business Ma-
chines, Inc„950 Rittenhouse
Road, Norristown. PA 19403.
Reader Service nurnber 478.

• • • S •
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Yhe Phone Link Acoustic Modem
Sleek... . Quiet. . . .Reliable~g®©$

COM~ ~ ®> • •

• •

I I I M . •

• . • •

• . •

',"ggl ep

BKICIKOCOKBBSAPKOKKFK

4

Pl a

Interfaee Technoiogl/'s Micro Commander package.

errors. The player's cards are
shown on t h e c omputer's
screen in card-shaped rectan-
gles, moving from the play-
er's hand io the table as they
are played. The program plays
a strong game. pegging its
own points in play. All entries
are made with a single key-
siroke. Price is $12.95.

Manhattan Software, Box
35. Pacific Pa l isades, CA
90272. Reader Service num-
ber 483.

arate lights and appliances.
You can connect it to a TRS-
80 or S-100 bus micro. The
manual includes a 14K TRS-
80 BASIC program listing and
8080/Z-80 assembly- lan -
guage listing. Price is $59.95.

Interface Technology, PO
Box 383, Des Plaines, IL
60018. Reader Service num-
ber 479.

U .S . R Q B O T i ii S IN C .
2 03 N . WA B A S H ~ isi
SUITE )7IB
C HICAGQ, ILL 60 6 0 1
(3I2) 3 4 6 - 5 6 5 0

Micro Commander
The Micro Commander is a

software-driven interface for
your microcomputer and the
BSR X-10 system to remote-
control lights and appliances
(motors, TV, stereo, heaters,
alarrns, fans„pumps, etc.) in
your home or office. Because
the Mtcro Commander is a di-
rect interface to the ac power
line, you do not need to pur-
chase i.he BSR command con-
sole. You can have direct com-
puter control of up to 256 sep-

W ReedeF SerViCe — See Page 394

Apple II
Word Processor

A professional word pro-
cessing software system for
the Apple II has recently been
announced by Computer So-
lutions, 6 Maize Place, Mans-
field. Q. 4122. Australia. It al-
lows upper and lowercase for
the Apple and features full
r nail-merge faci l i t ies. The
software and manual cost
8295. Reader Service number
482,

68XX Information
Service

A 6800 through 68000 soft-
ware/hardware information
service has recently been
formed by Computer Publish-
ing Incorporated (CPI), 3018
H amill Road, H ixson, T N
37343. CPI has compiled a
comprehensive file of devel-
opment and applications soft-
ware for the 68XX series of
c omputers. inc luding t h e
S-50-bus configuration. This
file lists specialized software
and/or hardware currently
available, including several
new multi-user, multitasking
disk operating systems for the
6809 and 68000. Reader Ser-
vice number 485.

Attention, Clubs
Kilobaud Microeomputing

wants to hear from clubs with
announcements of their meet-
ings or special events, Include
your club's name, the name
and address of a contact per-
son. the date and address of
the regular meeting schedule,
membership requirements,
publications and club objec-

• R UHS UNDKR CP/K AND CBASIC-2 IH 4 SH.. .

• ALL 5'ISTKHS WII.L IN • ERFACE To I.EDQRR •

HIGH GUALITY CQIMFIERC!feL GRADE pROQUCTS

SIKPLE DQCUHENTATION AND OPERATION....

BUSINESS S OFT WARE

INSURANCE ACENCY - FOA INOEPENDENT AGEVCIEh HANQLI'IC QIFFEREtlT I. l tlES F ROM S E VERAL
UllDKRWRITRRS. A U TOMleTIC POI.ICY C REATIOls, REH EelaLA, I MV OICINC A t lo PO S TIMC O F
COKlMI SIGNS BY PAODUCER, CLASS, UNDFRMRtTER, AHD CLIEM7. HAS OIRECT AND AGENCY BILLK•
STATEMENTS PLUS QETAILED RL'PORTS AND LOSS elfs ORY FILE.

HEDICAL HANAGEHENY'- FOll sleALL To KEQIU'I CLtt l l c s . PAT I E M7 MASTER, H I S TORY. TI C KPT
ANIl SCHEOULING FILES. H A MDI,FS ICteh-5 QIACNO515 COQK5 Atlo CP7 4 PROCEDURF. COQES WITH
sTaltQARQ oFNCE CHaRGEs. ACToMATIC MolTHt 7 MYATKMEltTs AHfe PsltHTIMC GF AMa I N sURaMCF
FORMS AS WELL AS OVER TWEUTY DIPFKREttT O'IHEP REPORTS.

DEHTAL IMANAGEKKHT S IM I LAR TO HEDICAL EXCEP7 DESICNKQ FO'R ADA PROCEDURE CQDKS ANQ
CHleROE5 AND STANOARQ ADA IHSURANCE FORM. flOTH SYSTEMS HAVE A FORles MENU FOR PAIN'TINC
ADDITIQNAL STATE AtHI LOCAL IN SURAttCK FORH5 leS NELL AS SPECIAI. STATR'eENTS

LEGAL TIKE ACCOUHTINC — FQR LAW OFP ICES. HAtl • LFS CLIENT PlLEK A NO S ILLIMG,
APPOItlTMKHT SCtfEQULING, AND CQMPLETE CASE HISTUSI' FILES CATKGORIIED BY CASE TY P E,
CLIENT, ATTORNE'I, CASE NUtlUER, ANO DATE. Hhs AtlTQMATIC DEFAULT FOR STANDARD FLAT RATE
OR HOURI.Y CMleRGES BT CLASS OF CASE WITH MONTHLY ANALYSIS OF TIME UPENT B Y KAC H
ATTOAHEY IN EACH CATKCORY. LINKS FOA PRItlTIMG STAHUARO LECAL PORKS ALSO PROVIDEO.

REAL-ESTATE MULTI LIST - CQMPLETE t lAtlDLIMC OF HORFIAL DAIIY F o ttCTIOHS O F A G EH'CY,
IMCI.UDIMG PROOUCTION REPORTS OP MTD AHD YTD SALES AND CQMHISSIOHS BY SAI.ESMAN. HAS
Fot.l. MUITI LISTIMC DATABAss SYSTKK FOR EASY VIDEO KELECTIOMS QP ALL PROPERTY MEETtHG
SPECIFIC P ARAMFTKR5 M ANY Atl A IY SIS RE IQRTS AVAII ABLE, ItlCLelDIMG PROJECTED I4ORTGAGE
PAYMEN75 LIHNS PflOVIDED FOR I ltlTIAC STANDARQ REAL ESTATE FORMS,

PLU5 CENERAL LEQGER, ACCOUNTS PAYABLE, ACCOUNTS RECEIVABI.R, PAYROI.I., INVEHTORY, ON-
LINE ORDER KNTRY, REAL ESTATE MULTI Lts l ' , F l t lANCIAL A14ALYSIS, TAX PREPARATION, FUf I.Y-
INTECRATEO WQRDPAOCRSSIMC, QATA BASE NAMAGEHENT, CP/K FOR MDOEL 11 A N D KUCH NOREI

tives.

ADDRESS t I 0 3 2 7 LAHB RRT t N TERNATlotlAL A I RPQRT. S T • LGUIS KO. 63 14 6 Ush
TELEPHONE 3 I 4 - 4 2 6 - I h 9 5 M ASTERCHARG'E AMQ VISA CARDS ARE ACCEPTED

PRODRAfl HAIIUALS S20 CREDITED TOWAltD PURCHASE C A TALGG - 65 IKKKDIATE SHIPKENTSI

UNI'IF'AlR, INC. ~sz4 PRD EK A'IDNAI.HERYIEEI YDi'DAN DEPFNDDN!

• DESIGNEQ FOR VKRY HEAVY OFFICE USK .. •

• RECULAR UPDATE SERVICES ARE AVAILABLE

• END-USER HOTLINE AND NEWSLETTER... . . . . 4 CQMPLETE COHPUTER SYSTEKS AVAILABI.E..

• HAHQLKS BQTH FLQPFY QISKS 6 HARD DISK *

• RUNS PERFECTLY QN 64K TANDY KODKL 11. *
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5GDK KPVt%'S
8080 Microcomputer Experiments
Transducer Experiments and Applications
S-100 Bus Handbook
Z-80 Design Projects

brieily but adequately.
In chapter 3 the book begins to shine.

The experiments in this chapter deal on-
ly with software and programming. They
start out with a program that demon-
strates that 377 (octal) + 1 = 000 and that
000-1=377 (octal). thereby using the
computer to repeat. via a program. exact-
ly what was learned in theory in chapter
1. This is pedagogy at its best. Other ex-
periments help the reader understand,
among other things, storage and retriev-
al of data from memory. time delays, port
displays, the use of push and pop instruc-
tions, flags. conditional Jumps, calls and
returns. and the very important relation-
ships between binary and BCD.

Chapter 4 deals with single-stepping.
which is the key to seeing what is really
happening inside the computer. Single-
stepping lets the operator examine the
status of the computer cycle by cycle,
and observe the changes that are occur-
ring at each step of the program. It is the
ultimate debugging tool. The chapter
starts with single-stepping a simple bi-
nary addition program, and includes
more and more instructions in the pro-
grams as the chapter progresses.

Chapter 5 d iscusses interfacing the
computer to an VO device and interacting
with it. The experiments relate to select-
ing the device, outputtingcontrol signals
to it, outputting data to it, inputting data
from it, jamming and interrupt requests,
status bits and so on. In the words of the
book, "chapter 5 puts it all together."

Appendices A through L cover some
important ICs and their pin configura-
tions, the 8080 instruction set (in hex
and octal), vendors. references, the Intel
8085, etc. Appendix K i s particularly
noteworthy — it presents 25 additional
soi'tware and interfacing experiments.
whose contents range from counting and
keyboard control to further work with in-
terrupts and jamming.

Many books are available today that try
to educate and clarify in the field of mi-
croprocessors and microcomputers.
Many of them are excellent; a few don't
quite measure up. Within this reviewer's
experience, most do not go the route of
education through experimentation. It is

8080 Microcomputer Experi-
ments, 2nd Edition
By Howard Boyet.
dilithium Press. 1978
396 pp., $15.95

Dr. Boyet is a Professor of Electrical En-
gineering at Pratt Institute in Brooklyn,
NY, and brings classroom and laboratory
experience to the book. He feels that far
more learning is done through hands-on
work than from simply reading. and he
brings this conviction to 8080Microcom-
puter Experiments. Just about half of its
396 pages are devoted to software and
hardware experiments that motivate the
student to become truly involved. A
quarter of the book is devoted to exposi-
iory material that prepares the student
for the experiments, and the remaining
quarter contains useful reference data.

The experiments are geared for the
8080 microprocessor, and the address
and instruction codes are expressed in
octal, While this certainly makes it more
convenient for those with an 8080 ma-
chine and for those who use octal. the
concepts are the same with other micro-
processors, and the 8080 instruction set
is given in both hex and octal in appendix
B. The experiments are performed specif-
ically on the E & L Instruments MMD-I
8080 trainer, but they can, for the most
part, be done on any other 8080 system
as long as the data and address buses are
accessible. Detailed requirements for
other 8080-based systems are given in
appendix H.

Chapters I and 2 are intended to pro-
vide sufficient theory to allow the student
to perform the experiments with com-
plete understanding. But while Boyet
says that no previous experience is nec-
essary, chapter I covers binary and octal
numbers in only four pages, and then
goes on to cover gates. flip-flops, latches,.
decoders. registers, Tri-states, register
transfers and encoders in 14 more pages.
It certainly helps if the reader has a bit of
previous knowledge of these things, and
falling that, it might be a good idea for
him to do some introductory reading.
Chapter 2 covers microcomputer archi-
tecture and data flow and bus structure
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too easy with an explanatory work to ab-
sorb what is easy to follow and gloss over
what is more difficult, with the thought of
returning to it "some day." Much of the
book's value is thereby lost.

In a book filled with experiments. that
is more diflicult. Boyet has come up with
an approach that, although not at all un-
usual f'or a textbook, is a bit off the beaten
path for a semipopular work in the micro-
computer field. He has produced a book
that takes the reader to the heart of the
matter and motivates him to get inside
and see what is happening, and having
seen, understand.

In the author's words, "it is the pur-
pose of this book to present a concise,
hard-hitting. significant and motivating
group of experiments covering the basic
and fundamental essentials of the micro-
processor-microcomputer." He did just
that, and in so doing he produced an ex-
cellent book that should be read by every-
one interested in u nderstanding soft-
ware, hardware and how they work to-
gether,

Alfred A. Adler
Tucson, AZ

Instrumentation Transduc-
ers, Experimentation, and
Applications
Roger W. Prewitt and Stephen W. Fardo
Howard W. Sams 8i Co., Inc.
Softcover. 219 pp., $11.95

Microcomputers not only play games
and balance your checkbook, but can al-
so monitor and record the temperature.
humidity, light level or anything else in
the physical environment. They do so
with a transducer. which takes the physi-
cal variable and converts it into an analog
signal that can be digitized into a format
compatible with the computer.

Since the analog output is only as good
as the transducer that generates it. the
user needs to know how they work and
what their limitations are, This book in-
t roduces the beginner to some of the
more common transducers and their pos-
sible applications.
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V79 LIPPRR CASR/IOWer CCISe
Expand the capabilities of your 779 line printer to
include word processing!! Available to all Centronics
779 and TRS 80 Printer I owners is the option of lower
case and changing slash 0 Zero to standard 0. No etch
cuts or soldering needed. Installs in minutes wlth a
screwdriver. No program modification or additional
interface is required, price $125.00
UPPER/LOWER CASE NOW AVAILABLE FOR THE FOLLOWING
CENTRONICS PRINTERS:
101AL, 102BL, 306, 500, 501, 503, 700, 701, 702, 703, 780, 781.

lletel' COIIitrel "C©IIWRRSION KIT Il ss

FOR AU. CENTRONICS 779 8t TRS 80 PRINTER I UNE PRINTERSII
Our "Conversion Kit II" Motor Controller gives your 779
the ability to turn the motor on and off automatically.
Removes the annoying noise of constant run,
increasing the life span of your 779 and TRS 80 line
printer motod No soldering, software or hardware
changes needed, Installs easily. Price $95.00
SAVEI Buy Service Technologies "Conversion Kit I"
and "conversion Klt II" together for the single price
of $199.00
To order, please send check or money order in the
proper amount to:

''Conversion Kii I"

Perkln-Elmer 650/655 CR'T
Screen Printer
100 CPS

Microline 80
Cenlronics 737

• •

839

Acoustic Coupler Computers

Hardcopy Terminals

cail for other Centronics models
Modems

10 day money back guaranlee on all products.

Perkln-Elmer Bantam 550B
Microterm Act VA
IBM 3101 Model 10
Dec VT100
Televideo 920C

DEC LA34AA 939 DEC LA34DA 1149
Teletype Model 43 KSR 1049 NEC Spinwriter 5520 3088
with RS232C and connector cable Ty pewriter quality with Tractor.

Leasing rates on request. Write or call for product information.

Bell 212A — Penril 300/1200 7 9 9 Be l l 103/113 — USR-330
1200 and 300 Baud/Manual 300 Baud/Manual originate
origlnate auto answer auto answer

Auto dial option 799 Auto dial option 50
(Bothmodemsconnect tophone linesvia RJ11cstandard extension phonejack.l

Phone Link — 300 Baud 179 USR-1600P 4099
Originate and answer. Compact.

• •
• • •

•

•
•

ribbon, thimble

CRT's
$749 Pe rkin-Elmer Super awl 1250 $1799
779 M icroterm Mime IIA 819

1191 IB M 3101 Model 20 1375
1699 Televideo 912C 799

Prlnters
999 NEC Spinwriter 5510 2754

Typewriter quality with Tractor,
ribbon, thimble

594
828 Centronics 779 1068

• •

339

eroiee Xeclnoloyies, Jne w e
a ~~ J32 Nightingale Rd,

Nashua, N.H. 03062
(603) 883-5369 0 e O

a s •Visa and Master Charge accepted (please Include signature,
expiration date and phone number).

NEW PAIICES...
NEW SOIFVWAAE for

18K MEMORV KITS
TMS — 4l ) 6.".,'.(Prices effective Dec. 1, 1980)

WP6502 Word Processor Version 1.2
Cassette (all systems) . . $50
5 Inch diskette (all systems) .. . . . . . . . . . . . . . . . $ 100
8 Inch disk for OS65D Systems .. . , . . . . . . . . . . $ 100
8 Inch disk for DS65U Systems.. . . . . . . . . . . . . $ 100
Pr agrammed Instructian Training Caurse... . . . $ 25

Version 1.2 Enhancements
D Q Mail(DMS Interface) .. . . . . . . . . . . . . . . . . . .
D G Duplicator (5" single drive copier).. . . . . . . .
DQ Duplicatar for 8" .
DG Justify (TTY 6 Diablo Logic)

FOR: APPLE, TRS-80, HEATH
EXPANDORAM I K II AND MANY
MORE

12 MON TH G UARA N TEE

DG Justify (TTY E Proportional Spacing)

Diablo/Qume 8, all NEC Spinwriters
65D.
65U.

Parallel NEC Spinwriters 6 Centronics 737
65D., . .. . . . . . . . . . . . . $ 50
65U.. . .. . . . . . . . . $ 50

DQ Secretary. Dwo's enhanced 65D... , . . . . . , $ 50
DQ Secretary. Dwo's enhanced 65U for single user,

t imesharing and networking systems .. . . . $250
ADO $2.00 SHIPPING & HANDLING

QF 8 CHIPS

PER OROER
WP6502 Word Processor Version 1.3
LJanuary 1, 1980)

65D $250
65U $250
Multi-User R Networking . $500
Pragrammed Instruction Training Course... . . . $ 25

Descriptive Brochure for ail products. ..... FREE
Dwo Quong Fok Lok Sow

Ooij((tipoMC®(j'

Qij'O'IICQS

30 Hwy, 321, N.W.
P. O. Box 2292
Hickory, N. C. 28601
(704I 294.1616

v'80

PAYMENT: MASTER CHARGE, VISA
CASH, MONEY ORDER,
U.P.S., C.O.D.,
PERSONAL CHECKS
R EQ U IR E 2.3 WKS.
Ta CLEAR BANK.

PHONE HOURS:
6 P.tj/t.— 9 P.ii/I. EST

23 Eest 20th Street
lyew Yor k City, RI.Y. 10003

I 21 2I 873-S31 0
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We stock most CP/M 8" sin-
gle density disk formats
(inc. TRS, Vector, North
Star, etc.), plus Apple. We
customize Magic Wand for
most systems: specify CPU,
terrninal, printer.
Our fully interactive Mail
Magic™ mail management
software, with 14 user de-
fined fields and full merge
and sort capability is avail-
able for $149. CP/M re-
quired. 133

COMPUTER CTY
PO Box 60284 K
Houston TX 77205
(713) 821-2702

Thls powerful word processor
(new version 1.1) is now ready for

®appla compsfter

The authors study transducers for six
physical variables: temperature, humid-
ity. Iight level, pressure, displacement
and pH. They present their material in a
unique format — removable worksheets
make it more of a workbook i.han a text.
The book includes a discussion oi' each
transducer, some experiments dealing
with it and a list of questions. The experi-
rnents illustrate important principles of
transducer operation.

I like the manner in which this book
deals with each class of transducer. But
some important t ransducers were ne-
glected. The authors did not mention the
pH probe, and the section on pH was
poorly done and too short.

But overall, the book is useful for ex-
plaining the theory and operation of com-
mon transducers. It would be a good text
for an introductory course in instrumen-
tation, but is also a good self-teaching
guide for the hobbyist.

The S-100 Bus Handbook
Dave Bursky
Hayden Book Company. Inc,
Rochelle Park. NJ. 1980
Softbound, 280 pp.. $12.95

I dislike writing a negative review of a
book because I know how rnuch work

George D. Dooley
State College, PA

goes into writ ing and publishing one.
However, I feel it is important that I give
an honest opinion if my review is to be
meaningful.

I'm a confirmed S-100 bus devotee,
and I went after this book as soon as I
heard about it. I was looking for informa-
tion on bus signals, interfacing and asso-
ciated software but . un fortunately, I
didn't And much. The S-IOO Bus Hand-
book is a rehash of material that is mostly
out of date or irrelevant. The microcom-
puter novice might find some interesting
information here, but I don't think that
the hardware hacker who wants to build
or modify S-100 circuit boards is going to
find much lhat he can use.

The text starts out with chapters on
history, binary math, Boolean algebra,
introductory electronics and logic func-
tions. Anyone who is interested in the
hardware aspects of the S-100 bus is al-
ready past that. The next chapter lists
the bus pins and describes their func-
tions a little, but not nearly enough. This
should be one of the main chapters in the
book. but it is only seven pages.
The chapter on computer memory sys-

tems gets a few more pages. but they are
mostly pictures of boards and blown-up
micro chips. Next come UO interfaces
and peripheral storage devices. and here
the author goes into a little more detail
using some boards which are no longer
available as examples. The information

TM Magic Wand is a Irademark oi
Small eusiness Applications

IAI RONDURE COMpANy DALLAs TExas 25233Qltts f0Qfgpu lifsf f QQm
v' 74

WE HAVE FLAT-PACK USED FANSSPECIAL G E TERMINET
Printer for your 3QQ PRINTERMicrocomputer

ACOUSTIC
Mu f fin — 8.00
Sprite — 4.00

Pin feed — 9" paper
Modem
PickuP

$19"

(used)

o 80 Prinl positions
• ReCeEve Only
• ASCII code
e RS.232 inleriaCe
• 30 CPS
o Upper 8 lowercase
oShspping w! 754

Shipping containers $15.00.

(good working condition)

A(322x 5n > 532

+5at7 amp

-12 at 1.5 amp
+ 73 at .5 amp

CDC POWER SUPPLY

+12 at.2 amp 525.

RS 232 Cables
Like New

6' all pins wired maleifemale $25.00
8' RS 232 rnaleimale $12.50
15' RS 232 male/male $20.00
25' RS 232 maleimale $22.50
50' RS 232 male/male $45.00

Will run on serial RS232 port of
most micros including TRS40.

NEW U SED BUT LOOKS VERY N I C E
MICRO SWITCH KEYBOARD

2 ~g !~AA' 4iV::;::."I"": /~~g

:i USED
:"';:) OMNITEK

POWER SUPPLY
Model 1-22V @ 1.9a $ 2 0 .00
Model 2-15V @ 2.4a $ 3 0 .00

(AC-DC Brand)

r i

yk

840.00

,,' "'i MODEM
ORIGINATE

ONLY
TESTED

S75.0O SaleASC II
(With Prlnt)

S HIPPING INFORMA T I O N :
Modems: $3.00 each; Key Boards $4.00, Power Suppiy $7.00.
Large Items 8 Paris: Specify Freight or Air Freight Collect.
Foreign orders: Add approprfate frelght or poslage.
We now take Master Charge and Visa orders. SpeclfTJ full number,
bank number and explration date.

ORDERING INFORMATION:
We ship the same day we receive a cartIfied check or money order. Texas residents
add 5s/s Sales tax. Send $1.00 lorour CATALOG oi many parls, Ierminai's, printers,
elc. (credil given on1sl order). All items sublecl lo availability. Your money return.
ed if we are out of stock. Mail order hours 9 4 Monday.Thursday. Closed Fridays.
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presented is still valid because there isn't
that much difference between the major
manufacturers since they all use basical-
ly the same chips.
The chapter on 8080 programming

uses up pages and pages to list and de-
scribe all of the 8080 assembly-language
instructions. This is unnecessary for the
user who is already programming the
8080 and not really sufffcfent for the nov-
fce trying to learn,

The text ends at page 148 with some
useful information on interfacing to the
real world and troubleshooting. This is
slightly over half the book. The rest is de-
voted to appendices. These include lists
of books and publications, lists of TTL
and CMOS chips, manufacturers and 90
pages of schematic diagrams of various

These latter have a certain relevance if
you have the experience to figure out
what the original designer had in mind.
But again, except for a few boards, all of
these are no longer available. and the
chances are pretty good that you would
have the schematics if you already had
any of these boards.
Maybe I was expecting too much, and

that's why I'm disappointed in The S-100
Bus Handbook, But whatever I was Iook-
ing for, I didn't flnd it here. Maybe it's be-
cause the text is too general or too simpli-
fied. The rapid changes in the microcom-
puter industry and the length of time it
takes to research, write and publish a
book make an up-to-date text difficult,
but my main objection is the approach
used. All I can say is let the buyer beware.
Look it over before you put out your
money.

tems.

Z-80 Microcomputer
Design Projects

S-100 bus circuit boards.

Rod Hallen
Washington, DC

William Barden, Jr.
Howard W. Sams 8i Co., Inc.
Indianapolis, IN. 1980
Softcover, 208 pp.. $12.95

Whfle there are frequent articles about
Elf computers and entire magazines de-
voted to the KIM/SYM/AIM computers.
small-scale (read cheap) applications of
the Z-80 are rare. It's almost as if a chip
specification indicates.that the Z-80 was
designed for "real" computing applica-
tions in large, expensive packaged sys-

Fortunately for those interested in a
Z-80 equivalent to the K IM, Wi l l iam
Barden has written a book detailing the
design, construction and programming
of just such a project. Dubbed the EZ-80.
this single-board computer was designed
with economy and simplicity in mind.

The first 50 pages give the reader an
overview of the hardware and program-
ming involved. Although the material
here is adequate for the completion of the
project. a more thorough treatment can
be found in the author's earlier book, The
Z-80 Mfcrocomputer Handbook.
Desfgn Projects assumes the reader

has limited programming experience
and wisely avoids an exhaustive exami-
nation of the instruction set, The reader
is encouraged to i nvestigate the ad-
vanced instructions after mastering the
simpler codes.

In contrast, the hardware chapters deal
first with the requirements of a section of
the computer and then introduce the spe-
cific device chosen. Most of the parts are
fndustry workhorses and readily avail-
able,

The second quarter of the book deals
with the actual construction of the EZ-80
computer and a s i mple EPROM pro-
grammer. Both wire-wrap and pr inted
circuit approaches are discussed, includ-
ing wiring lists and pC board patterns in
an appendix. Barden treats all phases of
the construction process in some detail,
and includes checkout procedures to
eliminate expensive errors. A diagnostic
program offers further support.

The real fun begins in the second half
o f the book. Nine applications of t h e
EZ-80are detailed in terms of the EPROM
program and operating instructions, fol-
lowed by hardware notes where neces-
sary. There is also a brief description of
how the program works. To avoid type-
setting errors, all prograrns are printed
the way they came off the printer.

The actual applications are traditional.
They activate relays (a burglar alarm and
a telephone dialer), count and m a k e
noises (a music "synthesizer" and two
Morse code generators).

The final chapter, "Blue Sky Projects."
gives suggestions for more ambi t ious
projects. including distributed process-
ing using several Z-80 computers.

This book was written to detail the con-
struction of a single-board Z-80 comput-
er to the point where even a neophyte can
succeed, and on that basis there can be
no complaints. The few reservations I
have concern the design rather than the
book itself. (Why a 12-key instead of a
hex keyboard'? Why not a larger mem-
ory'?)

I recommend this book to anyone inter-
ested in learning about the Z-80 or single-
board computers.

R. Tyler Sperry
Cardiff, CA

PERSPECTIVES
as a satisfied customer), but I have a
question for the industry: Micro hard-
ware manufacturers. where are your pro-
fessional enrichment programs for your
dealers? Individual vendors can't afford
seminars from high-powered (and high-
priced) outfits such as CIBAR, but semi-
nars (and other programs) sponsored and
partly subsidized by you, the manufac-
turer, for your dealers would be a good in-
vestment in both your futures. Certainly
these badly needed programs are afford-
able at some level in the industry.

Question number two is Iike the flrst:
Producers of standard components (both
hardware and software) for f inal de-
livered systems, where are your imple-
mentation kits, configuration checklists.
intervfew aids and so forth'?

I am not talking about documentation,
the supposed dearth of which is too often
blamed for results actually due to inexpe-
rience or downright incompetence. I am
also not talking about glossy, profession-
al-looking (whatever that is) product or
sales brochures which seem to be per-
ceived by every component producer as
essential, and which often do the dealer

and the potential customer little good.
I'm talking about the sort of thing an

insurance salesman comes equipped
with when he sits down with a prospect. I
mean the sort of graphic and textual aid
that casts the customer in the role of a
person with a problem to be solved and
the vendor in the role of the professional
here to help with a solution, and then
helps step both parties through the prob-
lem to a solution.

Obviously, to actually be useful to the
vendor, such a thing would have to be
prepared with consideration to how the
range of capabilities of your components
relates to some coherent view of the en-
tire solution. The system life cycle con-
cept provides such a view.

As well as equipping the vendor to han-
dle the component product as it might be
handled by a computer engineer, sys-
tems analyst or software engineer, the
component producer should equip the
vendor to sell solutions. The accountant
has standard audit worksheets, the law-
yer has standard contract forms. The mi-
cro vendor also needs something to go
by. •
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(from page 210)
enough to prove useful on projects that
return more money than micro-based
business applications projects. Such a
shortage has proven to be quite long-last-
i ng for min icomputer vendors in t he
small business applications arena.

Some Solutions
But all is not gloom and doom. Some

mitigating measures, and possibly some
solutions, are at hand.

If you are a businessman convinced
that computer power is just what you
need, you have every right to ask micro
vendors about their design and imple-
mentation control methods. Ask to see
something on paper. If you get a blank
stare or a waffle and are still determined
to do business, haul out this article and
use the outl ine presented here as a
checklist.

I am not associated with CIBAR (except



PERSPFCTIVES
A r isis
Of Craftsmanship

By David Carew

Why Micros
Too Often Fail
Small Business

tudes.

I. . Definition of the problem or need
II. L o g ical design
lll. P hystcal deslgn
lv. Construction
V. I m p lementation
VI. Opcratlon
VIL Evaluation and malntenance

System Llfe Cycle Phasea

Small businesses and the micro indus-
try are faced with a serious crisis: a crisis
of craftsmanship.

If you've been around. you've heard
the other caveats and warnings, The
message is either that micro hardware
capability, rel iability, service support
and documentation has not yet arrived.
or that micro vendors have yet to under-
stand the needs of the small business

, market. These chestnuts. as richly de-
I tailed and variegated as any piece of folk-

dt tstry for years.
Hut they are bunk, or, at best, plati-

! n 1964 machines of scarcely more ca-
pability and considerably less reliability
than today's micros were launching
mankind into space. We will have cheap
machines rivaling the hardware that con-
trolled the moon shot in 1969 long before
people stop using platitude A to explain
commercial system fiascoes.

As for platitude B. there is nothing so
abstruse about the situation of the typical
small businessman as to be incompre-
hensible to the typical micro vendor. In-
deed, such a vendor is often himself a
small businessman.

The point I have to make is perhaps a
bitter pill for the industry to swallow. To
understand it fully, some background is
necessary.

The System Life Cycle

through a number of phases. Ideal sys-
tem development and implementation is

lore or myth, have been around the in-

The life of a t ypical system passes

v

review rcports

Construction
4.1 Module deAnitions
4.2 Modulc documcntation index
4.3 Module interface deAnitlons
4.4 Macro or preprocessor degnltions
4.5 Unit test speciAcatlons
4.6 Operators manual
4.7 Users manual
Implementation
5.1 Integration plan
5.2 Test plan
5.3 lntegratlon test speciAcation
5.4 Requirements matrix
5.5 Convcrsion plan
5.6 Training plan
5.7 Stimulus Aow diagrams
5.8 Acccptance scenarlo
Operatlon
R. I Changc control plan
R.2 Backup proccdurcs
6.3 Run tlmc documentation
Malntenance and evaiuatlon
7.1 Dlscrepancy reports
7.2 Action requests
7.3 Performancc evaluation
7.4 Project evaluation
7.5 System evaluations

Table 2.

structured around the system life cycle.
Understanding this concept and the typi-
cal stages or phases of the system life cy-

Deflnltlon
I. I Problem statemcnt
1.2 User correspondence
1.3 Survcy and analysis of existing system
1.4 Project plans
1.5 Cost bcneat analysts
1.6 System requirements statement
1.7 Project objcctivcs
1.8 Management memos. status and

1.9 Functional analysis and decomposition
Loglcai Deslgn
2.1 Data dictionary entrtes
2.2 Data flow diagrams
2.3 Process and control flow dlagrams
2.4 Data structure diagrams
2.5 External (unctlonal speciflcations
Physical Design
3.1 Hardware conAguration
3.2 Data basc deAnition
3.3 Memory usagc
3.4 lnput formats
3.5 Output formats
3.6 Screen formats
3.7 Program dcgnitions
3.8 Program interface dcAnitions
3.9 Systcm design speciAcation

Table 2.

cle is crucial to a real grasp of what seems
an obvious truth: systems are imple-
mented and delivered one at a time.

The hardware and software compo-
nents of the automated portion of the sys-
tem for Joe's Corner Shoe Store may well
be mass-produced. but at some level cru-
cial to Joe, the system must be unique to
Joe's specific situation.

A breakdown of the system life cycle
was devised by CIBAR Systems Institute
in a comprehensive management tool
called the Project Notebook. CIBAR is en-
gaged in making the high-flown theories
of the computer scientist useful to the so-
lution of everyday problems facing the
practicing DP person, Each system
passes through phases. as outlined in Ta-
ble I, A detailed expansion of items and
concerns within each stage is shown in

As can be seen, computer systems (mi-
cro and otherwise) are essentially hand-
crafted products, built one at a time, and
the microcomputer industry faces a
shortage of the right sort of craftsmen.
Joe's system will not design or imple-
ment itself just because it is largely com-
posed of off-the-shelf components.

I hesitate to say that the average com-
puter shop employee wouldn't know an
integration test specification or a stimu-
lus flow diagram if one crawled up and
lodged its teeth in his ankle. But I will say
that many of those in the micro business
who are responsible for a complete and fi-
nal system product are unaware that
they face a challenge complex enough.
deep and rich enough to be worthy of pro-
fessionalism, care, and specific control, a
craft worthy of study to be perfected by a
mastery of tools and techniques.

The craftsman shortage may w e l l
prove chronic, The system design and
analysis ski l ls involved are general

(continued on page 209)

Daufd Carew, Interaettue Management
Systems, 3700 Gailey Road., Coiorado
Springs, CO 80909,Table l.
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