


A new small computer
that won’t limit you tomorrow
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Here's a low-priced computer that won’t run out
of memory capacity or expandability halfway
through your project.

Typically, computer usage tends to grow, requir-
ing more capability, more memory, more storage.
Without a lot of capability and expandability, your
computer can be obsolete from the start.

The new System One is a real building-block
machine. It has capability and expandability by the
carload.

Look at these features:

m Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing expansion
with

— color graphics

— additional memory

— additional interfaces for telecommunica-
tions, data acquisition, etc.

m Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1H, has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not; this new computer even offers
multi-user capability when used with our advanced
CROMIX* operating system option. Not only does this
outstanding O/S support multiple users on this com-
puter but does so with powerful features like multi-

ple directories, file protection and record level lock.
CROMIX lets you run multiple jobs as well.

In addition to our highly-acclaimed CROMIx, there
is our CDOS*. This is an enhanced cpPmt type system
designed for single-user applications. CPiM and a
wealth of cpiM-compatible software are also
available for the new System One through third-
party vendors.

COLOR GRAPHICS/WORD PROCESSING

This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI interface and two-port RAM cards.

Then there’s our tremendously wide range of
Cromemco software including packages for word
processing, business, and much more, all usable
with the new System One.

ANTI-OBSOLESCENCE/LOW-PRICED

As you can see, the new One offers you a lot of
performance. It's obviously designed with anti-
obsolescence in mind.

What’s more, it's priced at only $3,995. That's
considerably less than many machines with much
less capability. And it’s not that much more than
many machines that have little or nothing in the
way of expandability.

Physically, the One is small — 7" high. And it’s all-
metal in construction. It’s only 148"’ wide, ideal for
desk top use. A rack mount option is also available.

CONTACT YOUR REP NOW

Get all the details on this important building-block
computer. Get in touch with your Cromemco rep
now. He'll show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M is a trademark of Digital Research

Cromemco

i = @€ ¢ r p or ®# t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040  (415) 964-7400
Tomorrow's computers today
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CROMIX FILE SYSTEM
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CROMIX*— Cromemco’s outstanding

UNIX'—-like operating system

CROMIX is just the kind of major
development you’ve come to expect
from Cromemco. After all, we’re
already well-known for the most
respected software in the microcom-
puter field.

And now we've come up with the in-
dustry’s first UNIx-lookalike for
microcomputers. it's a tried and proven
operating system. It’s available on both
5" and 8" diskettes for Cromemco
systems with 128K or more of memory.

Here are just some of the features you
get in this powerful Cromemco system:

e Multi-user and multi-tasking
capability

e Hierarchical directories

¢ Completely compatible file,
device, and interprocess 1/O

® Extensive subsystem support

FILE SYSTEM
One of the important features of our
CROMIX is its file system comprised of
hierarchical directories. It's a tree struc-
ture of three types of files: data files,

*CROMIX Is a trademark of Cromemco, inc.
tUNIX is a trademark of Bell Telephone Laboratories

Circle 119 on inquiry card

directories, and device files. File,
device, and interprocess 1/O are com-
patible among these file types (input and
output may be redirected inter-
changeably from and to any source or
destination).

The tree structure aliows different
directories to be maintained for different
users or functions with no chance of
conflict.

PROTECTED FILES

Because of the hierarchical structure
of the file system, CROMIX maintains
separate ownership of every file and
directory. All files can thus be protected
from access by other users of the
system. In fact, each file is protected by
four separate access privileges in each
of the three user categories.

TREMENDOUS ADDRESS SPACE,
FAST ACCESS
The flexible file system and general-
ized disk structure of CROMIX give a disk
address space in excess of one gigabyte
per volume — file size is limited only by
available disk capacity.

Cromemco’

Speed of access to disk files has also
been optimized. Average access speeds
far surpass any yet implemented on
microcomputers,

‘C’ COMPILER AVAILABLE, TOO

Cromemco offers a wide range of
languages that operate under CROMIX.
These include a high-level command
process language and extensive sub-
system support such as COBOL, FORTRAN
IV, RATFOR, LISP, and 32k and 16K BASICs.

There is even our highly-acclaimed
‘C’ compiler which allows a program-
mer fingertip access to CROMIX system
calls.

THE STANDARD O-S
FOR THE FUTURE

The power and breadth of its features
make CrROMIX the standard for the next
generation of microcomputer operating
systems.

And yet it is available for a surprisingly
low $595.

The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 84040 * (415) 964-7400

Tomorrow's computers today
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SCION Corporation pioneered advanced information display systems with he
elegantly simple MicroAngelo'™ high resolution $100 single board graphics
computer. With MicroAngelo'™ came a poweriul, flexible CP/M* compatible, high
level tirmware called Screenware!™ For MicroAngelo™ Color System, Colorpak
software evolved. Easy 10 integrate, easy to convert and easy 10 use. This soflware
gave MicroAngelo'™ unparalleled capacity o manipulate color transparencies.
Beyond MicroAngelo™ with the prototype Advanced Congressional Workstation
developed for the U.S. Congress, SCION Corporation proved an interactive, very
high resolution text/graphics display systern can be built with existing technology
SCION Corporation grows al its unprecedented rate by evolving beyond loday's
triumphs, to develop graphics engines to solve lomorrow’s problems.
SCION Corporation. More than a graphics cormpany
For information on the next generation of advanced information display systems,
call today. If the image is imporiant, it has to be SCION

SLICIN

If the image is important.

12310 Pinecres! Road/Reston, Virginia 22091
703/476-6100 TWX: 710-833-0684
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MAINTAIN
PROJECT CONTROL
WITH
MILESTONE™
1 :

Put your microcomputer
to work...

As a project manager, you
know the value of careful plan-
ning. An oversight here, a miscal-
culation there, and in no time,
you could be in a lot of trouble.

Now, thanks to MILESTONETN:
it's easy to obtain and keep com-
plete project control.

MILESTONE is an easy to use
computer program that puts your
desk top microcomputer to work
using the same proven “critical
path' techniques previously
available only on big, expensive
computers. Now, regardless of
your type of project, you can plan
and control manpower, dollars,
and time.

Available in most microcom-

Apple PASCAL, UCSD PASCAL.
Call or write:

S
DIGITAL MARKETING
DIGITAL MARKETING

2670 CHERRY LANE
WALNUT CREEK - CA 94596
(415) 938-2880

*CP/M and CP/M-86 are trademarks ol Digital
Research

*MILESTONE is a trademark of Organic
Software

puter formats: CP/M* CP/M.867
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Can We Agree
on Standards?

by Chris Morgan, Editor in Chief

Recipe for a heated debate:
® Put two or more personal computer users in a room.
® Ask them to agree on a hardware or software standard.

e Stand back.

Somewhat cynical? Perhaps, but the mere mention of a proposed standard
often raises a whole crop of hackles. I suspect there are several reasons for this
attitude: computer scientists are notoriously individualistic (not to say cur-
mudgeonly); we are often reactionary because of our inbred love of ritual (if
you doubt this, ask any psychologist who has studied computer people); and,
perhaps most important, many personal computer industry standards are
lacking in many ways.

For example, we seem to have been poured into the BASIC mold, like it or
not. (Although, ironically, BASIC is possibly the least standardized of the
high-level languages.) One hundred ten baud is not exactly Mach 1. Standard
television receivers leave much to be desired. The $-100 bus has only recently
become a serious hardware standard, thanks mostly to the Institute of Elec-
trical and Electronics Engineers (IEEE).

I remember the day when, fresh from seven years as an aerospace electronics
engineer, | entered the BYTE offices and first saw an $-100 board. | was ap-
palled at the number of connector pins—a design approach anathema to
anyone whose circuits have to survive the vibrations of a moving aircraft.
There simply was no excuse for putting 100 pins on a printed-circuit board
when half that number would do.

Today I know that, far from being a disaster, the S-100 standard has proved
its worth (although I still wouldn’t want an S-100-based computer in the cock-
pit of a plane). So I guess I'm a bit of a curmudgeon myself. In fact, I've been
known to take inordinate delight in approaching a group of good-natured
hackers at a computer convention and innocently expressing my preference for
BASIC over APL as “much the superior language,” or the like. The resulting
debate is often enough to activate nearby smoke detectors.

But returning to the question of standards, I want to bring to your attention
a standard that just about everyone should like: it's called DIF (for Data Inter-
change Format). DIF was developed by Dan Bricklin and Bob Frankston at
Software Arts (the developers of VisiCalc), aided by Mitch Kapor, inventor of
VisiPlot. It's comprehensively described this month in an article called “DIF: A
Format for Data Exchange between Applications Programs,” by Candace E
Kalish and Malinda F Mayer, on page 174. Briefly, DIF is a standard method
for representing data in a program so that it can be transported directly to
other programs, without time-consuming modifications. For example, a
VisiCalc user might want to plot some calculated data using VisiPlot. (In fact,
this is why DIF was initially developed.) Since both programs accept the DIF
standard, the process becomes quick and straightforward.

As Bricklin explains it, “If you’re building a box with pipes going in and out
of it, it would be nice if there were one pipe that you knew other boxes could
connect to. With DIF, we essentially define the diameter of that pipe and the
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New! Z Controller and Z Drives . . .

Expect more from Percom.

Percom’s double-density Z Controller for the H-89 is
now available.

Check its many outstanding features.

And keep in mind its from Percom, a company
that introduced its first disk system in 1977.

e Controls up to four single- or double-headed mini-disk drives.
e Handles 35-, 40-, 77- and 80-track drives, and other standard
track densities. @ Formatted data storage capacity of 80-track dis-
kettes is over 368 Kbytes. Forty-track diskettes store over 184
Kbytes. Capacities for other track densities are proportional. A Z
system with four double-headed, 80-track drives provides almost
3 megabytes of on-line data. @ The Z Controller co-resides with
your H-89 disk drive controller. Your software can select either,
and you don’t have to move drives around when switching be-
tween systems. ® The Z Controller includes Percom’s proven dig-
ital data separator circuit and a dependable write-precompensation
circuit. Expect reliable disk operation for a long, long time under ‘Z’
control. @ The Percom Z Controller is priced at only $249.95, com-
plete with HDOS-compatible disk drivers on diskette, internal inter-
connecting cable and comprehensive users manual.

System requirements — H-89 Computer with 24 Kbytes memo-
ry {min). Replacement ROM Kit H-88-7 and HDOS 2.0.

PERCOM

PERCOM DATA COMPANY, INC.

11220 PAGEMILL RD. DALLAS. TX 75243
(214) 340-7081

Toll-Free Order Number: 1-800-527-1222

@ 1981 PERCOM DATA COMPANY. Inc
PERCOM. 2FD-40 and ZFD-80 are rademarks of Percom Data Company.
CP/M is a rademark of Digilal Research Corporation

You won’t be disappointed.

Add-On Z Drives for H-89, H-8 Computers

e Forty- and eighty-track densities in either 1- or 2-drive modules.
@ All drives are rated for single- and double-density operation. With
a Z Controller, an 80-track drive can store over 364 Kbytes (for-
matted, one-side), a 40-track drive can store over 184 Kbytes.
® Some models permit “flippy” storage, letting you flip a diskette
and store files on the second side. ® Z drives are fully tested, includ-
ing a 48-hour operating burn-in to prevent shipment of drives with
latent defects. ® Assembled and tested one-drive units from only
$399, two-drive units from only $795.

System requirements — H-89 or H-8 computer with 16-Kbyte
RAM, Heath first-drive floppy disk system, HDOS and drives inter-
connecting cable. (Two-drive interconnecting cable optionally
available from Percom)

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Watch for announcement of ‘2’ CP/M.

Yes . . . I'd like to know more about Percom Z drives and the
Z Controller. Rush me free literature.
Send to

PERCOM DATA COMPANY, Inc., Dept. 26 -B02
11220 Pagemill Rd. Dallas, TX 75243

name

sireet

clty state
1

phone number

MAIL TODAY!

zip



PROFESSIONAL PASCAL

Pascal/Z
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SYMBOLIC DEBUGGER

This fourth generation version of our reliable, Z-80
native code compiler adds the two features
professionals ask for:

¢ SWAT™—an interactive symbolic Pascal debugger
that allows easy error detection.

¢ Overlays—that allow larger programs to run in
limited memory.

A compiler for Professional programmers
Pascal/Z is a true Pascal. It closely follows the Jensen
and Wirth standard with a minimum of extensions
designed to aid the serious program developer in
producing extremely compact. bug-free code that

runs FAST.

Pascal/Z generates Z-80 native code that is ROMable
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a relocating
macro assembler and Microsoft compatible linker.
And code written for Pascal/Z is fully compatible
with [-PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to

16 bit operation.

Get “The FACTS about Pascal”

Confused about which Pascal to buy?
Pseudo-code... Native code... M, MT or

Z? Compare the unbiased benchmarks

in our new booklet. Don't buy a Pascal
compiler until you've read it.

Call us for a free copy:
800-847-2088
(outside NYS)

or 607-257-0190

And ask your local
full-service
computer dealer
R about our
S Pascal/Z

. ‘,.;fgs"'?:/? demo package.

[mnferSysiems

Micros for bigger ideas.

Ithaca Intersystems Inc.
1650 Hanshaw Rd -« Ithaca, NY 14850 « TWX 510 255-4346

U.K. Distributor:
Ithaca Intersystems (U.K.)Ltd.

Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

Editorial

number of threads per inch.” Another positive feature of
DIF is the ease with which it can be used by novice pro-
grammers as well as experienced hackers.

Software Arts is actively promoting DIF through the
nonprofit DIF Clearinghouse, POB 527, Cambridge MA
02139. Anyone adopting DIF will have his or her pro-
gram added to the list of DIF-compatible programs,
which can be obtained by writing to the clearinghouse.
Several programs currently support the DIF standard (see
the aforementioned article for a complete list). DIF ap-
pears to be a standard that has everything going for it,
and I endorse it.

I'd like to hear from readers about the whole question
of standards in our industry. Are our attempts to
organize our lives futile? Should we even try? Is it in-
evitable that economics will be the lone arbiter of tomor-
row’s standards? I suspect this may be the case.®

We recently received word that Dan Bricklin is this
year's winner of ACM's Grace Murray Hopper award for
the most valuable contribution to the field by someone
under age 30. Congratulations from all of us at
BYTE...CM

Articles Policy

BYTE is continually seeking quality manuscripts written by indi-
viduals who are applying personal computer systems, designing
such systems, or who have knowledge which will prove useful
to our readers. For a more formal description of procedures and
requirements, potential authors should send a large {9 by 12 inch,
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US
postage affixed, to BYTE Author’s Guide, POB 372, Hancock NH
03449.

Articles which are accepted are purchased with a rate of up to
$50 per magazine page, based on technical quality and suitability
for BYTE’s readership. Each month, the authors of the two
leading articles in the reader poll (BYTE’s Ongoing Monitor Box or
“BOMB"} are presented with bonus checks of $100 and $50.
Unsolicited materials should be accompanied by full name and
address, as well as return postage.

BYTE's Bi

Networking Scheme for the TRS-80 Model Il

Tandy Corporation has arranged to use Datapoint Corporation’s At-
tached Resource Computer {ARC) technology, software, and protocols
for a high-speed TRS-80 Model II local network. Called ARCNET, the
new network will let up to 255 Model IIs share peripherals and data
bases. ARCNET can include Datapoint file processors, computers,
printers, and 137-megabyte hard disks. For an ARCNET network, you
will need a $400 board, which Tandy will sell and install, plus RG-62
coaxial cable and junction boxes to link the computers. One in four
Model lIs on the network will function as a file processor.

Since Model IlIs on the ARCNET network can share access to a large
hard disk, there will be a version of the machine without a built-in flop-
py disk. Future Tandy computers will be ARCNET-compatible. Tandy
will not adapt the TRS-80 Model III for the network, citing different screen
parameters and operation speeds as the reason. B

Circle 208 on inquiry card.



The ultimate single user machine

The PDS-80™ with Cache BIOS™ is a
professional system designed for the
most rigorous single user CP/M*
environments... in business, software
development, scientific, educational
and industrial research ... where
speed and program space are critical
factors.

SymBIOSis quadruples speed

No matter what high-level language
you use. .. Cobol, Basic, Fortran,
PL/1, or Pascal... PDS-80 offers more
speed, power and reliability than any
other floppy based CP/M system
currently on the market. The
InterSystems Cache BIOS fully
exploits the advanced DMA and
interrupt features of our reliable
Series Il hardware to buffer whole
tracks in extended memory so most
operations run two to four times
faster than on other floppy based
systems ... actually equals the speed
of many small hard disk systems.
And Cache BIOS also provides many
sophisticated system test and
protection features to assure reliable
operation.

An advanced CP/M
application system

PDS-80 has all you need for
commercial systems integration and
applications software development...
including a choice of the industry’s
only integral 8 bit front panel. Best of
all, PDS-80 allows the systems
integrator or applications developer
addressing a vertical market to
develop on the same componénts he
configures for resale. The highly

R(/ CPM
2 fo4 7IMES FASTER!

20slot S-100 mainframe allows almost
unlimited options to suit any end use
environment...including a choice of
tabletop or rackmount design.

InterSystems will work with you at
whatever level is appropriate to
configure the target system you need

..right up to fully assembled and

tested systems with floppy and
Winchester disk drives.

Full software support

In addition to InterSystems’ Cache
BIOS and the CP/M operating

system, models of PDS-80

can include

Pascal/Z,

our highly acclaimed Z-80° native
code Pascal compiler, and InterPak
80™, a special set of utilities
including a powerful screen editor
and versatile spelling editor to assist
in the rapid editing, proofing and
documentation of your code. These
powerful programming aids are also
available as standalone products.

It's upgradeable!

Both hardware and software are
designed to provide for upgrade to 16
bit operation. Programs written for
Pascal/Z are fully compatible with
I-Pas 8000™, our Z-8000° native code
compiler, and all PDS-80 systems are
upgradeable to our 16 bit multi-user
DPS-8000.

We build micros for bigger ideas.

Your big ideas. We're dedicated to
providing the computer professional
.. Systems Integrators, commercial

program developers, scientific and
industrial programmers... with
professional hardware and software
tools. And we support our customers
to the fullest, with complete,
professional documentation,
application engineering consultation,
and prompt, responsive service both
from the factory and through factory-
authorized service centers.

Call us toll free: 800-847-2088

for complete

information on any
of our 8 or 16 bit
systems and
software
products.

Distributor
Inquiries
Invited

InoterSysiemns

Ithaca Intersystems Inc.

expandable modular design Wlth Circle 209 on inqulry card. Micros for bigger ideas
Ithaca Intersystems Inc. ¢ 1650 Hanshaw Road ¢ Ithaca, NY 14850 ¢ Phone (607) 257-0190 * TWX: 510 255 4346
U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

*7.-80 and Z.8000 are registered trademarks of Zilog. Inc. "™Trademarks of Ithaca Intersystems Inc. “Registered trademark of Digital Research



Music Board Draws Criticism

Having read Rob Moore's article
“Mountain Computer’s MusicSystem”
(see the July 1981 BYTE, page 60), I feel 1
must comment on some of the technical
errors that give an incorrect impression of
other synthesizers available for the Apple,
particularly since our ALF synthesizers are
mentioned several times in the article.

First, Mr Moore has an incorrect im-
pression of the definition of “synthesizer.”
Contrary to his statements, all music
cards available for the Apple that I'm
aware of are truly synthesizers, not just
Mountain Computer’s. A “music synthe-
sizer” is simply a device that creates music
by “synthesis,” i.e., by control of two or
more parameters (each of which is only
part of a sound) to produce a complete
sound of the desired nature. Mr Moore
seems to think that an ability to imitate
conventional instruments is necessary in a
synthesizer, but such is not the case. Ac-
tually, no synthesizer available for the
Apple (and, for that matter, virtually no
synthesizer of any sort) can imitate con-
ventional instruments. Only Mountain
Computer claims to be able to do this. A
few moments of listening will convince
anyone that the claim is advertising
"hype”: the unit simply cannot imitate
most instruments well enough to fool even
the moderately careful listener, much less
someone very familiar with the instru-
ment being imitated. Responsible com-
panies make no such claim; the goal of
synthesizers is to create music that sounds
good and has sufficient variety, not to
duplicate a conventional instrument’s
sounds exactly.

Mr Moore places the Mountain Com-
puter synthesizer in the same class with
Moog and ARP synthesizers, although
they are almost totally different (the
Mountain Computer unit, for example,
uses additive synthesis and the Moog and
ARP units are almost exclusively subtrac-
tive synthesis). Then he degrades the
attack-decay-sustain-release method used
on the ALF units, although this method is
identical to the envelopes used on the ex-
pensive Moog and ARP. He specifically
mentions that this method is difficult to
use for piano-like envelopes, since they
decay during sustain. This is incorrect.
The fact that a piano decays during sus-
tain simply means that the sustain level
should be adjusted to zero and a very slow
decay rate used. The abrupt drop upon
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key release is, of course, managed with a
fast release rate setting.

In the realm of music notation, Mr
Moore claims that music printed by the
PRINT command can be cut and pasted to
form an orchestral score. This, too, is in-
correct. In an orchestral score (acutally
“full score”), the measure bars will line up
from part to part; the PRINT command
does not adjust the music printout as it
would be in a typical musical score. In
fact, the PRINT command output is miss-
ing so many music features, notably
beaming of notes shorter than quarter
notes, that to an untrained eye it might
not even resemble the original score, even
if the various parts are pasted together.

Mr Moore also fails to understand the
limits of the Apple’'s processor, except
when discussing the particularly difficult
case of software-driven D/A (digital-to-
analog) synthesis. He mentions that three
ALF 3-voice cards can be used for nine
voices, which is true, but he states that an
advantage of this card is that more voices
can be added simply by using additional
cards. If this were true, why not use four
cards for twelve voices? In fact, the Apple
processor is pressed to keep up with the
nine voices. The processor-speed limita-
tion affects every parameter controlled by
the software. If the Apple were twice as
fast, we would be able to have envelopes
on the ALF card that were twice as
smooth, which would result in a greater
variety of sounds due to increased resolu-
tion and accurate control. The speed limit
affects all synthesizers of all types, but the
Mountain Computer system is particular-
ly affected because the computer runs
only at half speed during playback. Add
the burden of 16 voices, compared to
ALF's conservative nine, and you'll surely
realize the Mountain Computer’s soft-
ware-controlled parameters (such as fre-
quency and amplitude envelopes) must be
very coarse indeed. In turn, this limits the
variety of sounds available.

Mr Moore's statement that square-wave
synthesizers have invariably sharp high
notes and buzzy-sounding low notes is in-
correct. Using Fourier analysis, which he
describes on page 78, one can see that the
harmonic contents of high and low notes
are identical. The process he calls additive
synthesis (used to create different sounds)
can be done on every synthesizer avail-
able for the Apple, not just the Mountain
Computer system. It is important to note
that additive synthesis can be used only to

add harmonics. Therefore, a square-wave
synthesizer, already rich in harmonics,
cannot produce low harmonic sounds us-
ing additive synthesis. By using very
detailed and rapid envelopes on several
channels, extremely complex and in-
teresting sounds can be created. Because
the Mountain Computer unit cannot pro-
duce very short notes (due to processor
limitations 1 mentioned) and because it
does not have a subroutine capability
(which is essential, especially for
echo/reverb effects), it cannot produce
the types of sounds that are available on
the square-wave units.

The greatest injustice done to the
various competing cards lies in the text
box “Music Making " on page 84 and in
Moore’s conclusions. He virtually de-
clares that all other systems have advan-
tages and disadvantages, but the Moun-
tain Computer system has the best of
everything. Each unit has its own best and
worst factors. True, the Mountain Com-
puter unit has a price of $545 and a full-
blown ALF AMS system is $735 (not $795
as quoted in the article), but the ALF MC1
has as many voices as that full-blown sys-
tem and costs only $195 (not to mention
having all the goodies that on page 92 he
wishes the Mountain Computer system
had). As one might expect, these different-
ly priced systems offer different types of
performance. Despite Mr Moore’s claims,
the Mountain Computer system is de-
finitely not the most powerful synthesizer
available for the Apple Il—no particular
unit is.

Finally, it might be nice for readers to
have our address and phone number. Rob
Moore gives the phone number and ad-
dress of every company he mentions ex-
cept ALF. Our phone number is (303)
234-0871.

Philip J Tubb
ALF Products Inc
1448 Estes
Denver CO 80215

Rob Moore Replies:

1 must concede Phil Tubb’'s point that
any device that allows control of two or
more musical parameters can accurately
be called a synthesizer. According to his
definition, however, the Apple’s speaker,
with its control of frequency and volume
{on or off), is also a synthesizer. But I do
not know of any “professional-quality”

Circle 390 on inquiry card. =
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A Busload from SSM.

80 Character Video

With 80 characters per
line our VB3 is the perfect
video interface for word pro-
cessing. It produces a standard
80x24 display of upper and
lower case characters or as
much as 80x50 for a full page
of text. The matrix for graphic
display goes up to 160x200.
And with optional EPROM,
as many as 256 user programs-
med characters or symbols can
be produced.

VB3 is memory mapped
for rapid screen updating. But
it occupies memory only when
activated. So one or more
VB3s can be located at the
same address with a full 65K
of memory still available to
the user.

It generates both U.S.
and European TV rates and
meets IEEE 696.1 standard.
Other features include kev-
board input, black on white or
white on black, one level of
grey, underline, strike thru,
blinking char., blank-out
char., and programmable cur-
sor. Software includes a
CP/M compatible driver and a
powertul terminal simulator,
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£-80 CPU

We spent over a year de-
signing the CB2 to assure that
it is the most fully S-100 com-
patible Z-80 CPU on the
market.

It operates at 2MHz or
4MHz by DIP switch selection
and includes two sockets for
2716/2732 EPROMs or 2K
RAMs. Memory sockets can
be disabled. Separate run/stop
and single step switches allow
system evaluation without the
benefit of a front panel.

CB2 also features an
-MWRITE signal, firmware
vector jump, and an output
port to control 8 extended ad-
dress lines (allowing use of
more than 65K of memory).
Jumper options generate the
new IEEE 696.1 signals.

.......

8080 CPU

Our CBIA is identical to
our popular CB1 with the ex-
ception that the on-board
RAM has been increased from
256 bytes to a full 1K.

It also features an op-
tional 2K of 2708 EPROMs,
power-on/reset vector jump.
MWRITE, parallel input port
with status and DIP switch
addressing.

Our S-100 line includes CPU,
Video, 170, 8 and 16 Bit
RAM, EPROM, EPROM
Programmer, Prototyping,
Terminator, Extender, and
Mother boards. Available
assembled or as Kits.

New SSM Products.

Please call for all the latest details on our newest products:
e MB 64 O4Kb static RAM memory.

* 105

* 108

SSM Microcomputer Produets, Ine.
2190 Paragon Drive, San Jose, CA 9STIE, (J08) 940- 7400 Telen:

170171,

two parallel, two seral input/output ports, with com-
plete RS-232 protocol.

multiple RS-232 serial 1/0s.

FWNC D10 338 20



Baked Apple.

Last Thanksgiving, a designer from
Lynn/Ohio Corporation took one of
the company's Apple Personal Computers
home for the holidays.

While he was out eating turkey, it
got baked.

His cat, perhaps miffed at being left
alone, knocked over a lamp which started




a fire which, among other
unpleasantries, melted gl
his TV set all over his 3 —_—
computer. He thought el
his goose was cooked. S

But when he took the
Apple to Cincinnati Computer Store,
mirabile dictu, it still worked.

A new case and keyboard made it
as good as new.

Nearly 1,000 Apple dealers have
complete service centers that can quickly
fix just about anything that might go
wrong, no matter how bizarre.

So if you'e looking for a personal
computer that solves problems instead of
creating them, look to your authorized

Apple dealer.
You'll find everythmg well-done.

For the authorized dealer nearest call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.

Circle 29 on inquiry card.
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Letters

synthesizer that does not offer some
degree of waveform control, whether it is
Moog, ARP, Synclavier, or even Radio
Shack’s new Moog unit.

In my article, I did not say that a syn-
thesizer must be able to imitate real in-
struments. In fact, a synthesizer with con-
trol of a reasonable number of parameters
will be able to produce recognizable in-
strument sounds as a by-product of its
flexibility in sound production.

Mr Tubb has also apparently confused
the meanings of the words imitate,
simulate, and duplicate. Neither I, nor
Mountain Computer, claim that the
MusicSystem can duplicate the sound of
real instruments; however, it can produce
recognizable simulations (or imitations) of
a number of conventional instruments.
This is an ability that is usually attractive
to newcomers who have not had much ex-
perience with music synthesis, but who
might enjoy simulating the sounds of
familiar instruments,

Mr Tubb is correct in his comments
about the MusicSystem's PRINT com-
mand. Yet, that is why I referred to its
output, when cut and pasted, as a "'
sort-of-orchestral . . ." score. While un-
conventional, the result is still useful.

I'm afraid that it is Mr Tubb who fails
to understand the capabilities of the
Apple’s 6502 microprocessor. If the 6502
is fast enough to generate D/A music,
sampling four parts at 8 kHz each, then it
certainly has the speed to sample 16 envel-
opes at several hundred samples per sec-
ond. As a matter of fact, the MusicSys-
tem’'s 8 ms envelope-sample period falls
near the beginning of the 5 to 20 ms range
of periods typically found in systems of
this type. His comment that the envelopes
must be very coarse in a 16-voice system
(while smooth with the ALF's “conserva-
tive” nine voices) has no basis in fact. It
sounds as though he is trying to say that
“less is more”—that nine square-wave
voices are somehow better at producing
music than 16 variable waveform voices.

1 stand by the statement that square-
wave-only systems invariably have
bright, sharp high notes and buzzy-sound-
ing lows. Although both high- and low-
frequency square waves have the same
harmonic content, they do not have the
same mix of frequencies. Additionally,
the human ear’s response drops off quite
fast at low frequencies, so when a low-fre-
quency square wave is played, the listener
hears proportionally more of the high-fre-
quency components—thus, the "buzzy”
sound.
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Regarding additive synthesis: Just as
Fourier analysis decomposes a waveform
into its simplest component parts (i.e.,
sine waves with frequencies that are in-
teger multiples of the note's fundamental
frequency), Fourier synthesis is used to
construct a waveform from these same
components. Although additive synthesis
is often used as a synonym for Fourier
synthesis, it may also consist of adding
various arbitrary waveforms to synthesize
the final result. But I cannot agree that a
fixed-waveform music device can accom-
plish additive synthesis. Certainly some
interesting and sometimes pleasant sounds
can be produced, but rapid envelope
variations are not the same as additive
synthesis.

Mr Tubb is correct when he mentions,
as I did in the article, that the Mountain
Computer MusicSystem has no musical
subroutine capability, while the ALF
does. Fortunately, this is only a software
limitation that will be corrected in the
next software release and not a hardware
limitation.

I do not believe that any injustice was
done in the "Music Making” textbox in the
article. When products of any sort are
produced to meet specific cost goals,
various trade-offs have to be made to stay
within those limits. Inevitably, the trade-
offs vary and different products will have
their own strengths and weaknesses. Also,
as electronic technology advances, prices
will come down and allow features to be
included that might have been too expen-
sive a few years ago.

Mr Tubb also manages to confuse the
terms most powerful and best. The Music-
System is the most powerful synthesizer
currently available for the Apple II. It of-
fers more voices and control of more
musical parameters than any of the
others. It is also relatively expensive and a
bit more difficult to use than some of the
lower-cost units. This is not to say that it
is always the best choice for a given in-
dividual. The best choice is the unit that
fits within the user's budget and offers the
most acceptable combination of features.

I'm sure that many people will find the
ALF MCI1 to be a good choice. With its
nine voices and the excellent ALF soft-
ware, the MC1 is a very good value.

DUE TO A PRINTING ERROR, the
PerCom Heath Zenith ad on page ‘1 5 of the
October issug should have been the Per-
Com ad for the TRS-EC drive systems. \We
apoclogize for eny inconverience this may
fiave caused our readers.

|PERCOM

Quality Percom products are available
from the following authorized Percom
retailers. [f a retailer is not listed for your
area, call Percom toll freeat 1-800-527-
1222 for the address of a nearby retailer,
or to order directly from Percom.

ARKANSAS
MICROCOMPUTER SYSTEMS. INC. Hot Springs {501) 623-52(9
ARIZONA
SIMUTEK Tucson (602) 886-5880
CALIFORNIA

ALPHA BYTE STORES Calabasas (213) 883.8594
BERKELEY MICRO COMPUTERS  Berkeley {415) 848-7122
COMPUTER INFORMATION EXCHANGE

San LuisRey  (714) 757-4849
COMPUTER SERVICE CENTER Hollywood (2131 851-3434
DESMAR ELECTRONICS Santa Clara 1408) 988-2208
HOBBYWORLD Northridge (213} 886-9200
WHOLESALE TECHNOLOGY Santa Ana (714)979-1700

COLORADO

MICROCOMPUTER APPLICATIONS

Denver (303)922-6410

DISTRICT OF COLUMBIA
THE PROGRAM STORE Washington (202) 337-4691
FLORIDA

EN-TRON. INC Largo (813) 586-5012

MICROCOMPUTER CONSULTANTS
Ormond Beach (904) 673-5787
MICROSYSTEMS SOFTWARE. INC

H (305) 983-3390
GEORGIA
DAVIS SYSTEMS, INC. Atlanta 1404) 634-2300
HAWAI
COMPUTER CENTER Honolulu (808) 488-2171
HO
OFFICE MAGIC COMPUTERS Boise (208) 376-4613
ILLINOIS
GARCIA & ASSOCIATES Chicago (312) 7829750
KANSAS
BESCO ELECTRONICS Shawnee (913) 268-7633
CARDENS, INC. Hutchinson {316) 669-8261
KENTUCKY
COMPUTER MAGIC Louisville (5021 893-9334
MASSACHUSETTS
OMNITEK Tewksbury 1617)851-4580
MARYLAND
DAMASCUS RADIO SHACK Damascus (301) 253-2101
MICHIGAN
ALTERNATE SOURCE Lansing {517)487-3358
MINNESOTA
THE CODE ROOM Eden Praiie  (612)934-1826
MISSOURI
LEMBERGER CO Vienna {314)422-3353
SOFTWARE CENTER Florissant {314) 838-7755
NEBRASKA
COLUMBUS TV Columbus 402) 564-5531
CURTRONICS Lincoln 1402) 423-7771
NEW HAMPSHIRE
HARDSIDE Milford {800) 258-1790
NEW JERSEY
CHANNEL 1 RADIO SHACK Medford (609) 654-7454
NEW MEXICO
AUTEL ELECTRONICS Albuquerque (505} 255-6451
NEVADA
PCS COMPUTER Las Vegas (702)870-4138
NEW YORK
H & E COMPUTRONICS Spnng Valley  (914) 425-1535
80 MICRO COMPUTER SERVICES Cohoes (518) 2359007
MICRO 80 SYSTEMS Brooklyn {212) 748-3236
STONY CLOVE New York City  (212) 391-8337
OHI0
FELDMAN ENTERPRISES Akron (216) 724-5583
JERRY'S COMPUTER Cleveland {2161 641.6719
PENNSYLVANIA
ADVANCED MECHANIZATION dwyland {215) 672-95000
COMPUTER ANALYSTS New Brighton (412} 846-9323
SUNRISE ELECTRONICS Chambersburg  (717) 264-8214
TENNESSEE
COMPUTER WORLD. INC Nashville 1615) 255-8330
TEXAS
ACCESS UNLIMITED Richardson (BOD) 527-3475
(214) 690-0206
COMPUTEX Webster (713) 488-8022
QUALITY SOFTWARE Dallas (2141 484-2976
TEXAS COMPUTER SYSTEMS Brady {915)577-2931
UTAH
MICRO MNEMONICS Sunset {801) 298-6809
WASHINGTON
COMPUTER SERVICES Kennewick {509) 5829759
WISCONSIN
BYTE SHOP MILWAUKEE Greentield {414) 281-7004
FINAMORES Marshheld 1715) 3849610
FOREIGN DEALERS
AUSTRALIA
DICK SMITH ELECTRONICS P O. Box 321 North Tyde NSW 2113
CANADA
VALERIOTE AND ASSOC. Guelph Ontario  (519) 824-7041
DVR ELECTRONICS Sumey B.C. (604) 576-1045
MEXICO
CIBERMATIC. S.A. Mexico (905) 592-3433

COMPUTADORAS Y ASESORAMIENTO
Rio Panveo 14 Mexico 5 D.F
DOMINICAN REPUBLIC

RADIO SHACK Santo Dominge  (809) 565-9121



Disk Storage: It’s No Place to Compromise.

disk
means everything to the high-
performance operation of your
computer. At Percom, we know

A dependable system

this. And we do something
about it.

For example, the connectors
on our TFD drive systems are
gold plated.

Why? Because solder-plated
contacts oxidize, forming an in-
sidious insulation that can
cause erratic operation. And
then total failure.

Gold-plated connectors are
just one way we make better
drive systems than the competi-
tion.

Now #1 for the Model III

Quality Percom TFD drives provide more
features. cost less. Add-on drives start at
only $439.00. Complete First-Drive Sys-
tems start at only $749.95. Features:
“Flippy” Capability — Record your

To order products. or for the name of your
authorized Percom retailer. call toll free:

1-800-527-1222

PERCOM

PERCOM OATA COMPANY. INC
11220 PAGEMILL RD. DALLAS, TX 75243
(214) 340-7081

“trademark of Percom Data Company. inc

trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

programs and data on either side of a dis-
kette. Greater Storage Capacity —
Store 180 Kbytes — formatted — on one
side of a 40-track TFD drive. Store over
twice as much on a TFD 80-track drive.
Think Megabytes — Your TFD drive
controller will handle up to four drives.
You can access almost 1.5 million bytes
of on-line program and data files. Either
Add-in or Add-On — Your TFD First
Drive System can be either internal
(add-in) or external (add-on). In either
case, you get a complete system in-
cluding the disk controller, drive, power
supplies and disk-operating software.
BASIC-Language DOS — Included on
diskette with each First Drive System is
Percom’s OS-80/1I1™. This easy-to-use
disk-operating systermn loads into 7 Kbytes
of RAM and then frees the drive for other
use. With OS-80™ programs, you can
have full, read-write interchangeability
between Model | and Model 11l diskettes.
Or Model Il TRSDOS* — TFD 40-
track drives work with Tandy’s Model Ill
TRSDOS, without modification. For 80-
track operation, TRSDOS can be easily
modified with diskette patches supplied.

Still #1 for the Model 1

Besides greater storage capacities, more
quality control measures and lower pri-
ces, all Percom Model | drives are rated
for double-density operation.

Pluga DOUBLER™ in your Expansion
Interface and enjoy the same double-
density disk storge capacity as Model il
owners. Included with each DOUBLER is
a TRSDOS compatible double-density
disk-operating system. DOUBLEZAP
programs are available for upgrading oth-
er popular DOSs for DOUBLER opera-

tion. And our double-density version of
0S-80™ costs just $49.95.

Of course you don't have to upgrade
your Model | for double-density opera-
tion to use Percom disk drives. But it's
nice to know you can.

Percom TFD drives for the TRS-80*
Model [ are available in 40-, 77- and 80-
track versions, in 1-, 2- and 3-drive con-
figurations. Prices start at $399.00.

System requirements: Model Il TFD drives work
with a 16-Kbyte system (min) and Model il BASIC.
The initial drive must be a first-drive system. An op-
tional interconnecting cable is available for expand-
ing with external drives #3 and #4. Model | TFD
drives work with a 16-Kbyte system (min) equipped
with an Expansion Interface, Level I BASIC and
DOS software, and an interconnecting cable. Two-
and four-drive interconnecting cables are available
from Percom.
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Letters

If the buyer can afford $545 or so, he or
she should consider the MusicSystem.
While its software could be improved in
some areas, the MusicSystem’s capabil-
ities cannot be duplicated at this time.

An experimenter who wants to learn
computer music from the inside out could
take advantage of the excellent and inex-
pensive D/A music products offered by
Micro-Technology Unlimited if he or she
is willing to do some of the software
work.

There are also a number of other inex-
pensive music cards—I have not tried
them all. In short, there is no single sys-
tem best for everyone. | suggest that
readers go to a store and try out as many
as possible and let their ears and budget
decide.

I apologize for the inadvertent omission
of ALF's address.

Mountain Computer Responds:

While the overall tone of Mr Philip
Tubb's letter is extremely patronizing
toward his own product and critical
toward ours, I must say that Rob
Moore's fine rebuttal covers many of the
complaints that we would have in that
particular category. There are one or two
technical points that I will elaborate on
here.

Our use of envelope control is one that
represents a true envelope and how it ac-
tually occurs in an instrument, rather than
in a conventionally synthesized method.
This allows for the proper length and
decay factors giving a more natural
sound. Mr Tubb also fails to mention that
his system cannot print any scores.

Another point that he brings out is that
the computer runs at half speed on play-
back. While this is true, it is not a draw-
back because we can use the DMA capa-
bilities of our system to our advantage.
We service 16 voices without the informa-
tion for the waveforms because the board
has integrated intelligence. It can produce
enough information for itself and the 16
voices simultaneously without the need
for the Apple’s 6502 processor’s time. The
ALF board, on the other hand, must be
tied to the 6502 processor, continually us-
ing it to service the 9 voices and the
envelopes. In short, we have very fine
resolution on our waveforms and enve-
lope controls, and ALF only has the enve-
lope at a very low resolution point.

Additionally, the 9 voices (and that's
only with three boards) are still not equal
to or as versatile—that is the word Mr
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Moore used—as the Mountain Computer
system. Without any argument on any
other manufacturer's part, you will find
the most capable and versatile system to
be the Mountain Computer system.

Kent C Greenough, Director of Sales
Mountain Computer Inc

300 El Pueblo Rd

Scotts Valley CA 95066

A Little Ada Clarification

Having read “BYTELines” in the August
1981 BYTE (page 224) and having re-
ceived several phone calls as a result of the
article “Ada and Little Ada Released,” I
am prompted to write and clarify what
may be a bit of a confusion.

TeleSoftware is wholly owned by a
company called TeleSoft. TeleSoft does
indeed have the first commercially avail-
able Ada compiler. It's called TeleSoft-
Ada.

The juxtaposition of TeleSoftware’s im-
plementation of Ada and some informa-
tion about “Little Ada” was unfortunate.
There is absolutely no connection be-
tween TeleSoft-Ada and Little Ada.

Perhaps the confusion has arisen
because only one address was printed at
the end of the article, not ours!

Peter Dine, President
TeleSoft

10639 Roselle St

San Diego CA 92121

Setting the Record Straight

In the August BYTE, our Multl/OS for
8080 and Z80 systems was mentioned in
“BYTELines.” BYTE incorrectly stated
that “like the others, it also maintains
CR/M compatibility.” We are not similar
to the others, they are similar to us! Info-
Soft has been the trailblazer in CP/M
compatibility since we created the game
with CDOS. Everyone else is trying to
catch up to us. Multl/OS is a new product
based on our single-user [/OS that has
been around for more than four years. We
have maintained CP/M compatibility for
just as long.

Richard Roth, Vice President
Software Development
InfoSoft Systems Inc

25 Sylvan Rd S

Westport CT 06880 B

Visit Your Heathkit
Electronic Center*

where Heath/Zenith Products are
displayed, sold and serviced.

PHOENIX, AZ

2727 W. Indian School Rd.
602-279-6247
ANAHEIM, CA

330E. Ball Rd.
714-776-9420
CAMPBELL, CA

2350 S. Bascom Ave
408-377-8920

EL CERRITO, CA
6000 Potrero Ave
415-236-8870

LA MESA, CA

8363 Center Dr
714-461-0110

LOS ANGELES, CA
2309 S. Flower St
213-749-0261
POMONA, CA

1555 N. Orange Grove Ave.
714-623-3543
REDWOOD CITY, CA
2001 Middlefield Rd
415-365-8155
SACRAMENTO, CA
1860 Fulton Ave
916-486-1575
WOODLAND HILLS, CA
22504 Ventura Bivd
213-883-0531
DENVER, CO

5940 W. 38th Ave.
303-422-3408

AVON, CT

395 W, Main St (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W, 16th Ave.
305-823-2280
PLANTATION, FL
7173 W. Broward Blvd
305-791-7300

TAMPA, FL

4019 W. Hilisborough Ave.
813-886-2541
ATLANTA, GA

5285 Roswell Rd
404-252-4341
CHICAGO, IL
3462-66 W. Devon Ave
312-583-3920
DDWNERS GRDVE, JL
224 Ogden Ave
312-852-1304
INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321
MISSION, KS

5960 Lamar Ave
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E. Joppa Rd
301-661-4446
RDCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA

242 Andover St
617-531-9330
WELLESLEY, MA

165 Worcester Ave
617-237-1510
DETROIT, MI

18645 W. Eight Mile Rd
313-535-6480

E. DETROIT. MI

18149 € Eight Mile Rd
313-772-0416
HOPXINS, MN

101 Shady Oak Rd
612-938-6371

ST. PAUL, MN

1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 McKeivey Rd
314-291-1850

DMAHA, NE
9207 Maple St.
402-391-2071

ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN.NJ
35-07 Broadway (R1. 4)
201-791-6935

AMHERST, NY
3476 Sheridan Dr.
716-835-3090

JERICHO, L.I. NY
15 Jericho Turnpike
516-334-8181

ROCHESTER. NY
937 Jefferson Rd
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Bivd
216-292-7553

COLUMBUS, OH
2500 Morse Rd.
614-475-7200

TOLEDO, OH
48 S. Byrne Rd
419-537-1887

WOODLAWN, OH
10133 Springfield Pike
513-771-8850

OKLAHOMA CITY, 0K
2727 Northwest
Expressway
405-848-7593

PORTLAND, OR
- see Vancouver. WA

FRAZER, PA
630 Lancaster Pike

(Rt. 30)
215-647-5555
PHILADELPHIA, PA

6318 Roosevelt Blvd
215-288-0180

PITTSBURGH, PA
3482 Wm_ Penn Hwy.
412-824-3564

WARWICK, RI
558 Greenwich Ave
401-738-5150

DALLAS,TX
2715 Ross Ave
214-826-4053

FORT WORTH, TX
6825-A Green Oaks Rd
817-737-8822
HOUSTON, TX

1704 W. Loop N
713-869-5263

SAN ANTONIO, TX
7111 Blanco Road
512-341-8876

MIDVALE, UT

58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515

VIRGINIA BEACH, VA
1055 Independence Blvd
804-460-0997
SEATTLE, WA

505 8th Ave. N
206-682-2172

TUKWILA. WA
15439 53rd Ave S
206-246-5358

VANCOUVER, WA

516 S.E. Chkalov Drive
206-254-4441
MILWAUKEE, Wi

5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology Electronics Corp. CP-199R2




WHAT’S THE KEY
TO BUYING A COMPUTER?

Look beyond the computer. Look at how the total
system- hardware, software, support, service—
meets your needs, today and tomorrow. That's the
key. When you choose a computer source, you
choose a long term partner who must stand by you
with total support. And no one stands by you like
Heath/Zenith.

Software

Including word processing, business applications,
versatile utility programs, and the Heath Users’
Group library of over 500 low-cost programs for
home, work or play.

And a choice of three operating systems, including
CP/M by Digital Research for compatibility with
thousands of popular CP/M programs.

Languages
For your own custom programs, Microsoft languages

are available in BASIC (compiler and interpreter),
FORTRAN and COBOL.

Self-Study Courses

Learn at your own pace with Programming Courses
that teach you to write and
run your own programs

in Assembly, BASIC,
Pascal or COBOL.

wmh\m -

For the business person, Computer Concepts for
Small Business helps you evaluate the ways a com-
puter can benefit your business. And for the novice,
Personal Computing is a complete introduction to
computer fundamentals and BASIC Programming.

Support

Before and after the sale we work with you to con-
figure the system that serves you best. We help you
get your system up and running smoothly. Assist-
ance is always just a phone call away.

Service

Friendly, experienced technicians are available,
either over the phone or at any of the 56 Heathkit
Electronic Centers nationwide.

Visit your Heathkit Electronic Center*

Pick the store nearest you from the list at left. And
stop in today for a demonstration of how Heath/
Zenith Computer Systems can serve you. If you can’t
get to a store, send $1.00 for the latest Heathkit
Catalog and the new Zenith Data Systems Catalog
of assembled commercial computers. Write to

Heath Co., Dept. 334-834, Benton Harbor,

Ml 49022.

Pick a strong partner.
Heath/Zenith & You.

HEATH/ZENITH
I———

Your strong partner

*Units of Verilechnology Electronics
Corporation in the U.

Specifications subject to change without notice.

CP-203A



Writing with a
Data-Base Management System

Nearly every microcomputer user
appreciates the benefits of writing
with a word-processing program.
Pencil, paper, and typewriter can't
match keyboard, video display, and
line printer for speedy writing,
editing, and printing of almost any
kind of copy.

But word processing works best at
relatively late stages in the writing
process—after you've recorded your
research results, compiled references,
and constructed an outline for the
project. In this article I show how
another type of program, the data-
base management system, can help
you in the earlier stages of your
writing. In fact, such a system can be
more powerful than a word-
processing program when you must
perform a major reorganization of
your text.

1 first identify the stages of the
writing process where a data-base
management system (DBMS) can be
most useful. Then I discuss the
capabilities of such systems, detail
their benefits, and recommend
strategies for using the DBMS to max-
imum advantage.

About the Author

Edward Brent is assistant professor of
sociology and family and community medicine
at the University of Missouri in Columbia. He
is also president of The ldea Works Inc, a
research and consulting firm specializing in
computer applications in research and design.
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Edward E Brent jr, PhD
The Idea Works Inc
506 South Garth
Columbia MO 65201

Although everyone has a favorite
writing strategy, the process -of
writing can be broken down into
several basic steps. After selecting a
topic, the writer takes notes on ideas
he may want to include. Next he
outlines the article by organizing
ideas and selecting a manner of
presentation. The outline serves as a
guide for composing the text, which is
then revised until it satisfies the
writer.

Limitations of Word Processing

When it comes to composing text,
correcting it, and printing it out in an
acceptable form, word-processing
programs provide obvious advan-
tages. But such programs lend
themselves less well to note taking,
outlining, and making major revi-
sions. For these tasks, a DBMS can
save time and energy.

When taking notes, you need a
mechanism for recording ideas so that
they will be easily accessible later.
Note taking also calls for a system to
minimize effort without distracting
you from the task at hand. Both note
taking and outlining involve only
small amounts of text—text that's
rough and tentative at best. Word-
processing programs don't deal well
with text in this form.

At the revision stage, word-
processing programs do an efficient

job with minor changes. But if you
must add many new ideas, delete
many old ones, or drastically change
the logic of your presentation, you
may be better off with a DBMS.

DBMS Characteristics

To understand how a computerized
data-base system can help you write,
you must first understand its
characteristics. A generalized DBMS
is a set of related programs that
allows you to enter a wide variety of
data into a computer file, organize it
for storage, then retrieve, update,
reorganize, and print it out in the
form of a summary report. Each file,
a collection of related data, can con-
tain almost any type of information
you desire, so long as it meets the
minimal structural requirements of
the DBMS.

File Structure. Before entering any
data into a file, you must first define
the file structure. Files consist of a
number of records, each containing
similar information and referred to
by a unique number or keyword. In
writing, each record might contain a
note on a particular idea, or a point
made in another book or article to be
cited in the paper. A record is a col-
lection of fields, each having a name,
length and position. Within each field
are data describing each aspect of a
record. Field names such as “title”

Circle 288 on Iinquiry card. ===p
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Minicomputer performance in

Multi-user. Multi Tasking. Decision I memory man-
agement hardware includes a memory map that is
similar to the IBM 3607 and IBM 370" It supports
up to 16 tasks or 15 users and a supervisor without
swapping. And, more with swapping. Each task or
user enjoys complete memory protection and dynamic
memory allocation. One task may be delegated as a
supervisor to privileged system functions forbidden
to ordinary tasks or users. Such functions (1/0 calls,
unauthorized memory access, etc.), will trap to the
supervisor. If supervisory functions are not required
the system can be configured for turnkey multi-user
operation.

Multi-purpose IEEE696/S-100. Decision I utilizes the
Morrow Designs IEEE Standard S-100 Wunderbuss:
That means you can configure it to your

specific applications. Add a floating point
processor, add memory (to a full mega-
byte), add 1/0, add controllers...add
boards from dozens of manufacturers.
And S-100 has a major advantage
over single-board computers: If a
board goes down, you simply replace
it. And keep running. If you want to
expand your system. Add boards
and terminals.

An unmatched software base.
Decision I runs on the M/0OS™
operating system. M/OS sup-
ports all system calls source

compatibly with UNIX” Thus, UNIX programs will
compile directly and UNIX documentation is almost

totally applicable. Morrow CP/M® has been configured

to run under M/0S and communicate with both CP/M

and UNIX standard media for maximum portability.
Languages available include BASIC, COBOL, FORTRAN,
RATFOR, Pascal and C. That means Decision 1 =~
offers you a software base unmatched in
its price/performance arena.

The OEM machine. A basic multi-user
system at $5,225 includes
the Decision 1, 4 Mhz
Z80A-based CPU,
sophisticated
memory

IBM 360 and 370 are trademarks of [BM Corp.
Wunderbuss is a registered trademark of Morrow Designs
Decision 1 and M/0S are trademarks of Morrow Designs
UNIX is a trademark of Bell Laboratories, Inc.

CP/M is a trademark of Digital Research Corp.



a multi-user Microcomputer.
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management
hardware, CF/M
2.2, M/BASIC 5.2,
3 serial and 2 parallel 1/0
ports, 14 1/0 slots with S-100
connectors, supervisor control in
both hardware and software, 128K of
RAM and two quad-density disk drives
(800K) with DMA controller. Plus, cabinet
(either desk-top or rack-mount), and power
supply. The same system with 8" floppies
and a full Megabyte of formatted storage costs
$5,659. And, we offer OEM pricing.

A better microcomputer. Whether you're build-
ing a single or multi-user system, the Decision I
offers you a hardware/software combination
unmatched in the field. Decision I is not simply an
improved 8-bit microcomputer. It's a breakthrough.
In both computing power and price.

Systems your way. Morrow Designs’ full range of hard
and floppy disk memory, add-in memory boards, 1/0

boards, controllers and software allow you to
configure your system your way...through a single
supplier.

The decision is yours. Compare the Decision I,
feature-for-feature with mini or microcomputers on
the market today. Compare capabilities. Compare
flexibility. Compare utility. Then, compare price.
We think Decision I will change the way you think
about microcomputer systems.

Complete information? See your computer dealer.
Or, write Morrow Designs.

LOOK TO MORROW
FOR ANSWERS.

L -
W ) ‘
diiilili7 ... )
D-»zolohﬁim S

ALY

HHLHI

Wi
!
4‘,.1[
f“'
Sl

MORROW DESIGNS

5221 Central Avenue, Richmond, CA 94804
(415) 524-2101
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and “author” identify the type of in-
formation stored in each field. The
DBMS uses the length and position of
the field to retrieve specific informa-
tion.

Capabilities. Typical data-base
management programs can perform a
number of operations, including
defining or creating a file; adding,
modifying or deleting records; sorting
the file according to some specific
field; searching the file for records
with certain values; and generating
reports. You can store the data base
created by these programs on a disk
for future reference, and you can up-
date it as your work on the paper pro-
gresses. Most data-entry programs
prompt the user for relevant informa-
tion and check to see that input data
meet specified criteria. Others have
sophisticated “query” languages that
can perform arithmetic or Boolean
algebraic manipulations on data in
various fields. After computing
percentages, totals, or other sum-
mary data, the program can store the
data in another field or print it out. In

essence, the DBMS is an electronic fil-
ing cabinet, storing information in
various records and accessing and
retrieving that information on com-
mand. Any particular record can be
cross-indexed on many different key
variables at the same time, and
retrieved based on the value of those
keys.

In microcomputers, a common
method of sorting and retrieval used
by the DBMS is the indexed sequen-
tial-access method (ISAM). This
method uses a sequential access file to
store the records as they are entered.
An index is then created for that file,
ordered by the values in the key field.
The index is a table containing the
key and the machine address of the
record associated with each key.
Records in the file may then be used
according to their keys. The ISAM
method provides the advantage of
fast retrieval time.

Figures 1a, 1b, and 1c present a
typical data base in terms of file struc-
ture, report format, and sample data
records. These records are part of an
extensive data base I used in writing

this paper. In the TEXT field, each
record contains a topic covered in this
paper. A number of additional fields
are used to take advantage of the
capabilities of the DBMS to sort,
search, and retrieve information. The
characteristics of this data set are not
particularly unusual, and you could
use a similar strategy with many
data-base management programs
now available for microcomputers.
The following sections discuss the ad-
vantages of the DBMS at each stage
of writing.

Note Taking

If you can type, a DBMS can pro-
vide a fast and convenient means of
recording notes. These may include
quotes, summary notes referring to
other sources, or your own ideas. A
DBMS can be especially helpful when
you spend a long time taking notes
and then wait a while before actually
drafting the paper. It is important to
have some mechanism for recording
ideas or references as they occur and
then retrieving them later, when the

"l have recently used
Spellguard and | can
only echo the eval-
uations of a recent
Infoworld review:
excellent all the way.”

Mark Garetz
Infoworld 25
May 1981

"Spellguard is an
example of the new
standard —fully pro-

fessional microcomputer
software.”

Bill Burns
infoworld 30 March
1981

EXPERTS AGREE

SPELLGUARD
IS THE FASTEST
EASIEST TO USE

MOST POWERFUL

AND RELIABLE

SPELLING CHECKER

YOU CAN BUY

|1
Software Report Card
(SpeLLGUARD
.
3
E . } ¢
£344
Usefulness goo«
Documentation [ O O &
Ease of Use oooWw
Error Handling 0O 0 0O C4
—ee ]

System Requirements
o CP/M (1.4 or later)

¢ 32 K bytes of memory
* One or two disk drives

... Spellguard was
given the manuscript
from my first book. This
version had been
corrected after several
(human) proofreaders
thoroughly reviewed it. |
therefore expected it to
be relatively error free.
Not so. Spellguard was

able to discover
numerous typographical
errors .. ."”

Allan Miller
Interface Age

June 1981

“This easy to use,
operator-oriented
program has saved me

countless hours of
proofreading, and from
the embarrassment of
submitting a manuscript
with typos. Unlike most
spelling test programs,
Spellguard is fast . . ."”
Tony Dowden
Microcomputing
May 1981

Price: $295

r - ]

INNOVATIVE SOFTWARE APPLICATIONS
260 Sheridon Avenue., Suite 300
Polo Alto, CA 94306
P.O. Box 2797 Menlo Pork, CA 94025
{415) 326.0805
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UVEON proudly announces
OPTIMUM.™ OPTIMUM is an easy to
use, total concept data management
program for CP/M® and MP/M " systems.
Breaking through traditional DMS
barriers, OPTIMUM provides large scale
data management capability to broaden
your computer horizons. Developed for
individual computer users and applica-
tions builders, OPTIMUM supports
uscr-defined forms and files, dictionaries.
powerful reporting, storage efficiency.
speed and unique cross-referencing.
Everything you want in data management
is now complete in one system.

USER-DEFINED
FORMS AND FILES

With OPTIMUM. imple menting an
application is simple. The user defines
screen forms to fit the data and describes
how the data is to be stored. Once this is
complete, data entry may begin. Input
editing, validation and cross-referencing
during data entry extend OPTIMUM’s
range. If the need exists, OPTIMUM can
handle complex or multiple screen forms
for the same file. Screen forms may be
modified and expanded as needed.

DICTIONARIES
OPTIMUM maintains a dictionary of
terms for each file. This dictionary
contains information on each data
element in the file and describes
operations to be performed. Alterations
and additions to the dictionary may be
made as required.

MICRO-ENGLISH ™ REPORTING
OPTIMUM Micro-ENGLISH lets the
user request standard or custom reports
from the OPTIMUM files. Sophisticated
selecting and sorting capability give
Micro-ENGLISH all the power of a large
scale interactive inquiry processor. A
dictionary based vocabulary keeps the
user interface simple.

OPTIMUM STORAGE
EFFICIENCY AND SPEED

OPTIMUM stores all information in a
compact variable-length format.
OPTIMUM files are designed for
interactive speed: a single file item may
be retrieved from among hundreds in
an instant.

OPTIMUM DATA
CROSS-REFERENCING
A unique feature of the OPTIMUM
system allows a user to cross-reference
data elements. Once information is
entered. it may be retrieved using key
words in the data.

From simple applications to complex
systems, OPTIMUM manages it all.
Broaden your horizons using the total
concept data management system with.
the power of such industry forerunners as
Prime Information, Honeywell Ultimate
and Microdata Reality. Call or write
UVEON today for more information on
OPTIMUM. 1-800-525-1637.

CPIM and MPIM are aademarks of Digital Rescarch, Ine
QOrTIMUM and Micra ENGLISH are gademarks of LIVEON
Computer Systerma. e

UVeoN

The Future in Softwore.

UVEON Computer Systems. Inc.
899 Logan Street
Denver. Colorado 80203
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THE ONLY NAME

YOU NEED
TO KNOW FOR KEYED

FILE ACCESSING IS
MICRO B+™

Since 1979, MICRO B+
has delivered:

® PERFORMANCE: search an in-
dex of over 10,000 key values in
less than one second on a floppy.

® CONVENIENCE: no need to re-
organize index files.

® SUPPORT: our bug-free code is
backed by the best programmer
support in the industry; just call
us to see.

® INNOVATION: the 1st and most
complete implementation of B-
Tree index structures for micros.

® DOCUMENTATION that you
can read.

FairCom has added

® MULTI-USER support under
MP/M for MICRO B+.

IF YOU PROGRAM IN:

MICROSOFT's BASIC, COBOL,
or FORTRAN
DIGITAL's PL/1-80
CBASIC-2
PASCAL/MT+

WE'VE GOT WHAT

YOU NEED

for $260. Manual alone $20. Ship-
ping $4 North America, $8 eise-
where.
LANGUAGE C VERSION
OF OUR B-TREE ALGORITHM
IS AVAILABLE FOR $2600.

FAIRCOM

© 1981 FairCom

2606 Johnson Drive
Columbia, MO 65201
(314) 445-3304

WE ACCEPT VISA &
MASTERCHARGE
MP/M & PL/I-8B0 are trademarks of Digital
Research. CBASICIs a trademark of Compiler
Systems, Inc. PASCAL /MT+is a trademark of

MT MiCro Systems.
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paper is being outlined or written.

In many ways, note taking with a
DBMS resembles note taking with
note cards. For the note cards to be
most useful, Lester (see references at
end of article) suggests you put only
one item of information on each card
and include a brief citation or
reference to the source of the idea. He
also suggests you label the note card
at the top for speedy recognition of
the topic. When you record only one
idea on each card, you can later sort
the cards according to your outline
for the paper.

All the functions performed by
note cards can be carried out more ef-
ficiently by a DBMS. For each idea or
quotation, you can create a record in
the data-base file which includes as its
main text the quotation or a state-
ment of the idea. Key fields can be
identified for reference to the author,
journal, page, and date. To help you
organize the ideas later, you can use
other key fields to include a brief
phrase that summarizes the context of
the record. Several additional key
fields could contain other types of in-
formation to sort the files in many
different ways.

Because the DBMS can perform the
tedious tasks of creating the indices
and sorting the records, it requires far
less effort on your part than note
cards do. Once note taking becomes
less burdensome, you can devote
more effort to the task of developing
new ideas.

Data-base management programs
typically require you to define a
structure before entering the data or
notes. The programs then use that
structure to prompt you for specific
types of information as the notes are
entered. When the information is
complex, this prompting and struc-
ture can help you by assuring that
you don’t inadvertently leave out
critical information (the author of a
reference book, for example).

In addition to the structural con-
straints on data entry, data-base
management programs typically in-
clude procedures which check the
data for proper form during input. If
you mistakenly enter alphabetic data
in a numeric field, for example, the
data may be rejected, and you will be

asked to start again. In addition,
more sophisticated programs allow
you to specify other criteria which
may be examined before the data are
accepted—helping to assure the quali-
ty of the data entered and improving
the quality of the notes.

Outlining

While data-base management pro-
grams save time and improve quality
at the note-taking stage, these
benefits pale in comparison to the
benefits for outlining. Much writing,
particularly for research papers or
technical papers, involves keeping
track of a mass of information on
various topics. Managing all this in-
formation quickly and efficiently is
an awesome job for even the most
gifted writer.

For example, in writing a paper
reviewing several different software
programs or comparing various hard-
ware options, you need to keep track
of many details to provide a clear pic-
ture of what is available. Writing
such papers requires a vast amount of
relatively simple but time-consuming
work such as compiling lists, sorting
references and ideas, and reorganiz-
ing points to fit a consistent argument
or theme (to say nothing of the many
data-handling tasks involved in
generating the notes in the first
place). The computer can do all these
things without overlooking impor-
tant ideas or misplacing relevant cita-
tions, and it can work faster than the
most efficient writer.

But the savings in time and effort
aren’t the only advantages to using a
DBMS for writing. By allowing you
to organize and reorganize your notes
with minimal effort, the system frees
you to consider many different ap-
proaches to your subject. This luxury
can lead to valuable insights and
significant improvements in the
paper.

Revising

The sorting, retrieving, and up-
dating capabilities that make the
DBMS so useful for outlining also
make the system valuable when your
work needs major revisions. You can
delete entire sections, add others, or
reorganize your paper to fit a new



ISAAC" turns Apples

(into laboratory
computers...
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...and data acquisition costs tumble!

ISAAC teams with the Apple Computer to give
you automated control of laboratory instruments, data
acquisition, electronic test, process control and front end
processing for centralized systems.

Its LABSOFT extended BASIC language makes
ISAAC easy to use wherever real time signals must be
recorded, manipulated, related, analyzed, stored, displayed
or printed out. Color charts and graphs are a breeze.

Major ISAAC Hardware Features:

® 16-channel, 12-bitA/D @ 8 channel counter

converter ® Real-time clock
® 4-channel, 12-bitD/A @ RS-232C and IEEE 488
converter (optional)
® 16 binary inputs ® 4 programmable Schmitt
® 16 binary outputs triggers

@® 16 bit timer

Typical Applications:

CHEMISTRY

® Spectroscopy ® Chromatography ® Electrochemistry
ENGINEERING

® Bioengineering ® Electronic test ® Materials testing
PSYCHOLOGY

® Biofeedback ® Stimulus response ® Cognitive learning
PHYSIOLOGY

@ Human performance testing ® Neurological waveform
analysis

PROCESS CONTROL

® Flow, pressure and temperature measurements
® Current and voltage measurements

ISAAC plus Apple. A lot of technical computing
power for a little money. For complete information, circle
reader service number, or call us toll free at

1 (800) 343-4494.
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Cyborg Corporation, 342 Western Avenue, Boston, MA 02135
Appleis a trademark of Apple Computer. ISAAC, LABSOFT and CYBORG are trademarks of Cyborg Corporalion.



Surprising Symmetries in
Design and Letterforms . ..
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Inversions:

A Catalog of Calligraphic Cartwheels
by Scott Kim

Foreword by Douglas Hofstadter
Backword by Jef Raskin

Illusion . . calligraphy. . visual magic—Scott Kim's new
book delights the eye and enchants the mind. Filled
with intriguing designs, words that read the same right-
side-up and upside-down, words within words and un-
expected symmetries, these compositions create a
fresh way to look at the alphabet. The text inciudes the
visual principles of symmetry, lettering and problem
solving that are basic to these images. The author also
draws parallels to related exercises in perception in
such diverse areas as art, music, wordplay and mathe-
matics. Scott Kim’s original inversion designs first ap-
peared in Omni magazine, inspiring an overwhelming
reader response. An irresistible challenge, invertible
writing appeals to everyone who loves beauty in mathe-
matics and design.

Scott Kim is a doctoral student in Computer Science at Stanford
University and is a concert pianist and composer.

ISBN 0-07-034546-5

128 pages; softcover

$8.95
e R e e

“Scott Kim has perfected a personal art
form—one with grace, elegance, sub-
tlety, and surprises.”

Douglas Hofstadter, author
Godel, Escher, Bach: an Eternal Golden Braid

“Scott Kim’s Inversions . . . is one of the
most astonishing and delightful books
ever printed.”

Martin Gardner
Scientific American

A New Frontier Between
Sight and Sound . ..

Digital Harmony

On the Complementarity of Music

and Visual Art

lohn Whitne

Digital Harmony by John Whitney
On the Complementarity of Music and Visual Art

BYTE Books is pleased to offer Digital Harmony, a
major new work by John Whitney, whose film art,
known around the world, has been an influence on
technological art and cinema special effects from 2007
to Star Wars. His book explores a special union of mu-
sic and computer graphics and defines a new frontier
between sight and sound, integrating the two to create
a new art form.

Whitney shows what can be done with small com-
puters, spells out a thorough theoretical background,
and includes listings and programs for those interested
in joining in the exploration of his unified field theory of
art. Digital Harmony lays the foundation for an audio-
visual art made possible by computers. It is must read-
ing for all enthusiasts with interests in art, music,
video, film, computers, education, artificial intelligence,
psychology, and futurology.

John Whitney is on the Faculty of the Department of Art at the
University of California, Los Angeles.

ISBN 0-07-070015-X
240 pages; hardcover
$21.95

s e e
“Digital Harmony is a peek into the fu-

ture when computerization will bridge

the gap between art, science, and self-

understanding. | loved it.”

Seymour Papert
Author, Professor
Massachusetts Institute of Technology
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BUILD YOUR OWN

280 COMPUTER

by Steve Ciarcia

For the engineer, computer techni-
cian, student and anyone inter-
ested in building a computer rather
than buying one, this practical
guide shows how to build a work-
ing computer based on the Zilog
280 microprocessor. Each com-
puter subsystem is fully explained
and supported by proven design
and testing information.

ISBN 0-07-010962-1
330 pages, softcover $15.95

e —
YOU JUST BOUGHT A

PERSONAL WHAT?

Thomas Dwyer and Margot Critchfield

Intended for both the novice pro-
grammer and the experienced
computer enthusiast, this book
presents practical ideas for per-
sonal computer use.

Its approach is especially suitable
for educational purposes. Written
by the leading contributors of com-
puter education material, this book
is an entertaining and resourceful
tool.

ISBN 0-07-018492:5

343 pages, softcover, 78 illustrations
$11.95

YOU JUST BOVENT A
PERSONAL WNAT?

I ey
BEYOND GAMES: SYSTEM
SOFTWARE FOR YOUR

6502 PERSONAL COMPUTER
Creating programs for the Apple,
Atari, Challenger and PET computers
by Kenneth Skier

At last, a complete programming
gquide-book. A self-contained course
in structured programming and
top-down design, this book
presents a powerful set of tools for
building an extended monitor, dis-
assembler, hexadecimal dump rou-
tine and text editor programs.

ISBN 0-07-057860-5
440 pages, softcover $14.95

THE BYTE BOOK OF PASCAL
Blaise W. Liffick, Editor

Written for both potential and es-
tablished users, this book intro-
duces the Pascal language,
examining its merits and possible
implementations. Featured are two
versions of the Pascal compiler,
one written in BASIC and the other
in 8080 assembly language; a
p-code interpreter written in both
Pascal and 8080 assembly lan-
guage; a chess-playing program;
and an APL interpreter.

ISBN 0-07-037823-1

334 pages, hardcover $25.00

CIARCIA'S CIRCUIT CELLAR
Practical uses for home computers
by Steve Ciarcia

Imaginative and practical, Ciarcia's
Circuit Cellar details a variety of
microcomputer projects. A collec-
tion of the best articles from the
popular series in BYTE magazine,
this volume inctudes:

¢ D/A conversion

¢ Programming EPROMS

¢ AC remote controlled appliances
o digitized speech

¢ touch input video display

ISBN 0-07:010960-5
125 pages, softcover, color photo-
graphs and diagrams $8.00

CIARCIA'S CIRCUIT CELLAR,

VOLUMEII

More practical uses for home

computers

by Steve Ciarcia

Composed of popular articles from

BYTE magazine, this volume tells

how microcomputers can be inter-

faced uniquely with our environ-

ment.

Projects include:

+ building a computer -.controlfed
home security system

6 by Btadoe LK

BYTE Books' reputation is based on
their providing technically accurate,

users. These BYTE Books will expand

¢ computerizing appliances

« transmitting digital information
over a beam of light

¢ building the Intel 8086 micropro-
cessor system design kit

* input-output expansicn for the
TRS-80

ISBN 0-07-010963-X
224 pages, softcover, photographs
and diagrams  $12.95

L L e e R S
BEGINNER'S GUIDE FOR THE
UCSD PASCAL SYSTEM

The most popular Pascal version
explained by its creator

by Kenneth L. Bowles

Written by the originator of UCSD
Pascal System, this informative
book is an orientation guide to the
UCSD Pascal System. For the nov-
ice, this book steps through the
System, bringing the user to a so-
phisticated level of expertise. Once
familiar with the System, the
reader will find the guide an invalu-
able reference tool for creating ad-
vanced applications.

ISBN 0-07-006745-7

204 pages, softcover $11.95

EIAS timely and useful information. Estab- your knowledge and expertise.
lished on the same principle as BYTE To order, call toll free 800/258-5420 or BYTE Books
magazine, BYTE Books evolved in re- fill out your choices on this coupon 70 Main Street
sponse to the rapidly expanding audi- and return it with check, money order Peterborough
ence of home and business computer or charge card number to: New Hampshire 03458
Name Title Price Quantity  Amount
Address -
City State Zip . =
u Check Amount T
Enclosed
Bill Visa
Card Number
gglyﬁﬁﬁﬁ?’d Add 75¢ per book to cover shipping costs:
Expiration It et
Da?tle ;J‘.*ﬁﬂ Total
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HIERARCHY 25
the S-100 Bus? ORDER 3
SUMMARY 8
KEY1 8
YES, AVAILABLE NOW KEY2 8
FROM DUAL SYSTEMS! U U
0O 8 mHz 68000 microprocessor. Figure 1a: In a data-base management system used for writing, the data-base file con-
[116-megabyte direct addressing, sists of records, which in turn consist of fixed-length fields.
[ 32-bit internal arithmetic,
0 Minicomputer type instructions HIERARCHY ORDER SUMMARY
including MULTIPLY. KEY1 | KEY2]
I FULL IEEE-696 5-100 compliance. TEXT
Runs with all 4 mHz 5-100 boards [
and automatically runs faster
when accessing Dual Systems Figure 1b: The report format used for printing out the records in the data base. The
memaory boards, for FULL SPEED records in figure Ic follow this format.
OPERATION OF THE 68000,
O g"“_"f"' ;“.““""’ i"“‘.’"‘l‘P:j’." STRAT.STRUCT.CHANGE S06  CHANGE
VECIOTeS INLEITLI, INCHICUng STRUCTURE ~ NOTES IDEALLY, IT SHOULD B

MMI, as well as alternate mode

. el b E POSSIBLE TO CHANGE THE STRUCTURE AFTER
having up to 256 interrupts.

THE IDEAS HAVE CHANGED SUFFICIENTLY THA

1 On board monitor ROM for T IT IS NECESSARY TO MAKE IT RETAIN ITS
immediate use. USEFULNESS.
O Connector for fulure addili_nn STRAT.PROC.VOCAB 507 VOCAB
of memory management unit for PROCESS OUTLINE TO TAKE MAXIMUM ADVA
multi-user operating systems NTAGE OF SORTING, SEARCHING, AND RETRIEV
(7 Built to the highest industrial AL CAPABILITIES OF DBM PROGRAMS IT IS NE
standards with 200 hour Bumsin. CESSARY TO CONTROL WORDS USED TO AVOID S
YNONYMS.
| STRAT.PROC.THESAU S08 THESAUR
- PROCESS OUTLINE WHERE SYNONYMS MUST

l BE USED, A THESAURUS MAY BE USED TO HELP
CONNECT THE APPROPRIATE WORDS.

STRAT.PROC.HIER S09 HIERARC
PROCESS OUTLINE HIERARCHICAL DATA ST
RUCTURES MAY BE INCORPORATED INTO THE KE
Y FIELDS THROUGH SUCCESSIVE SMALL FIELDS
OR A SINGLE LARGE ONE.

CPL/6B000 CPU board. . ... 51195
32K-byte 8/16-bit NONVOLATILE

RAM board, for secure storage of STRAT.PROC.INVERT S10  INVERTED
programs you are developing,. PROCESS OUTLINE THE USE OF INVERTED
Allows FULL SPEED CPU operation. INDICES SUCH AS IN THE ISAM PROCESS IS L
CMEM-32K, per 32K-bytes .. 5895 IMITED AND ONLY WORKS WELL FOR SMALL FIE
32K-hyte Br16-bit EPROM hoard, LDS WHERE ALPHABETIC OR NUMERICAL ORDER
EPROM=-32K ..\ oooevnrrenn.. $ 245 MAKES SENSE.
Serial 11O board, S10-2,..... 5285
A e e e i STRAT.PROC.SEQ S11 ORDER

iu::ﬂy :lfrl ﬁZZ;E‘S|1.$§ e ESeas PROCESS OUTLINE STRATEGY: ONE OR MO
: e RE KEYS MAY BE SET ASIDE TO BE USED TO O
CILAA ared Deaber pricemg o dvaslabile RDER THE RECORDS LATER BY INSERTING KEY
fales vepresEntativies in st metropoliban s VALUES APPROPRIATE TO SOME ORDER.

._ STRAT.PROC.UPDATE S12  UPDATE

Y A PROCESS OUTLINE REGARDLESS OF HOW WE

LL THE STRUCTURE IS DEFINED, IT WILL PRO
BABLY BE NECESSARY AND DESIRABLE TO UPDA
TE THE FILE AND CHANGE THE APPROPRIATE K

system reliability/system integrity EYS AS IDEAS BECOME CLEARER

DUAL SYSTEMS Figure 1c: Sample records (part of the data base used in writing this article) are shown
CONTROL CORPORATION 4 X . .
720 Channing Way, Berkeley, CA 94710 printed out in report format. A word-processing program would be needed to provide
[415) 549-3854 = TWX 910 I66-2035 lowercase output and line endings on word boundaries.
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Systems Group System 2800
computers. They're making
people stand up and take notice.

But then Systems Group
products have always appealed
to those who appreciate sensible
value, high performance, un-
matched reliability and prompt,
courteous service.

Through the years, Systems
Group product acceptance in
780 CPU, disk controller, 1/0
and memory boards have been
the result of some very pur-
poseful and carefully thought
out engineering. Not to mention
strict industrial quality produc-
tion standards.

That same effort has made
System Group’s new family of
expandable System 2800 com-
puters what they are today.

Be Permanently Impressed.

Fast, reliable and powerful.

System 2800 computer sys-
tems are designed for a single
user with 64K of memory or for
up to as many as six separate
users with additional add-in
memory. They can easily ex-
pand as your organization’s
needs grow.

You can handle up to 8000
customers and 24,000 inventory
items in our lowest cost dual
floppy model and much, much
more in our 40M byte hard disk
models. And you can connect up
to 12 terminals or printers and
other add-on Systems Group
floppy, tape and hard disk
single or dual drive subsystems.

Select CP/M! MP/M'or
OASIS"operating systems to run
all your word processing and

accounting programs. No mat-
ter what size organization you
control, control-
ling will be
easier from
now on.
See the
System 2800
from Systems
Group, they're
what computers should have
been in the first place.

t registered trademark of Digital Research
tt registered trademark of Phase One Systems

See us at COMDEX 81 Booth No. 1305

ADivision ot MEASUREMENT systems & controls
incotporated
1601 Orangewood Avenue
an e, California 92668, (714) 633-4460
TWX/TF EX 910 593 1350 SYSTEMGRP ORGE

The Expandable Computer Family
from Systems Group.

1981

Today’s Requirements
Dual floppy single or multi-user system

Circle 450 on inquiry card.

1983

Tomorrow’s Requirements
10M byte hard disk and floppy drive.
single or multi-user system

1985

Your Future Requirements
40M byte hard disk and 20M byte tape
back-up, single or multi-user system
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The

Ultimate IEEE
S-100 Memory
Would...

O BE NONVOLATILE holding data
for up to eight years with the
power off.

O RUN AT 6 MHZ
without wait states.

O RUN IN 8 OR 16-BIT
systems with 8 or 16-bit
wide data paths.

O HAVE EXTENDED 24-BIT
ADDRESSING and bank select.

O HAVE DYNAMICALLY
MOVABLE WRITE
PROTECT AREAS to prevent
accidental erasure ol programs
and critical data.

O GENERATE POWER-FAIL
interrupts for orderly system
shutdown & power failure
recovery.

...Available Now

from Dual Systems

The Dual Systems CMEM
memory boards combine high-
speed CMOS memories with new
5-10 year lithium batteries to give
ou the nonvolatility of an EPROM
board while retaining the instant
writability of a high-speed
read/write RAM. These industrial
grade boards are ruggedly built
and are burned-in for 200 hours.

0O CMEM-32K, 32K-bytes ... 5895
O CMEM-16K, 16K-bytes. ... 5795
0 CMEM-8K, 8K-bytes. . . ... $695

OEM and Deatier pricing is avallable.

Sales representatives in mosl metropolitan areas.

! N | "‘_j‘

system reliability/system integrity

DUAL SYSTEMS
CONTROL CORPORATION

720 Channing Way, Berkeley, CA 94710
(415) 549-3854 ® TWX 910 366-2035
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theme or address new issues. Word-
processing programs, however, may
be a better choice for making minor
revisions because they can conve-
niently modify and print out the text
in the desired format.

Strategies for Using a DBMS

The standard advice on using a tool
properly is especially a propos when
the tool is a DBMS. Unless you start
with a clear plan and a good
knowledge of the tool's capabilities, a
data-base-management system could
actually impede your work. I'll pre-
sent guidelines for the two major uses
of a DBMS in writing: note taking
and organization.

Note-Taking Strategies. At the
note-taking stage, you must first set
up a structure that takes maximum
advantage of the DBMS's recording,
structuring, prompting, data quality
checking, and updating capabilities.
At the same time, the resulting data
base should be designed so that you
can later use the system’s organizing
and retrieval functions. The watch-
word for note taking, then, is struc-
ture. Ideally, the structure should be
appropriate to the task, inclusive,
and flexible.

Appropriate level of structure. You
can use data fields in several ways to
provide structure consistent with
your thinking. The first way involves
keyword fields. Because ideas for a
paper usually develop over time, you
may not always know in advance the
categories that will be relevant to the
final paper. For this reason, you can
make some provision in the data base
for storing information in a flexible
form such as open keys based on key-
words, rather than rigidly prescribed
categories fixed in advance. The sec-
ond strategy uses labeled fields. If
you can identify categories that will
be relevant for the final paper, you
can set aside specific fields for infor-
mation relating to those categories.
These keys usually have a restricted
number of acceptable responses,
which you may or may not know
when you first define the field. You
can develop new categories of accept-
able responses for the field as the
paper progresses. When you know in
advance the categories and variables

which define the fields, you can use
abbreviated symbols called table
lookup keys to represent the accept-
able responses. You can then look up
the symbols in a table if your com-
puter cannot perform that function
itself.

The sample data base in figure 1
(page 28) includes: two open key
fields (KEY1 and KEY2) in which any
key words may be entered; labeled
fields (HIERARCHY, SUMMARY,
and TEXT) in which only prescribed
data may be entered; and one table
lookup key (ORDER) in which only
abbreviated symbols having specified
meanings can be entered.

Inclusive structure. A data-base
structure is of only limited use if it is
not inclusive. A data base full of
quotations, for example, does not
help a writer unless it includes the in-
formation necessary for citing the ap-
propriate references. During note tak-
ing, be sure to include all the informa-
tion you'll need at the end; otherwise,
you'll have to go back to the original
sources to retrieve that information.

Flexible structure. Once you have
created a data file, its structure (the
number and size of data fields and the
definition of permissible data for each
field) is very difficult to change. You
must, therefore, define the fields
broadly enough to encompass likely
changes in the categories without re-
quiring major changes in the data
structure. The sample data base in
figure 1 contains several fields
(HIERARCHY and ORDER in partic-
ular) that could not be filled out when
the data were first entered, but they
were very helpful later. No matter
how well you plan the data structure,
however, there may be times when
your ideas change so much as the
paper develops that the original struc-
ture no longer suffices. A few DBM
systems allow you to change the
structure later, but most do not. If
yours falls into the latter category,
you’ll have to write a program if you
want to change the structure. The
program could convert existing data
bases into new structures by deleting
old key fields, adding new ones,
changing the overall size of a record,
or even converting values in existing

fields.



The 2nd Genercation is here!

MEASUREMENT systems & controls proudly
introduces its new and exciting “2nd Generation”
family of S-100* compatible products. Each has
been specifically designed for use with
multi-user and network
operating systems such
as MP/M, CP/NET, and
OASIS. Every product is
fully tested and burned-
in, comes with a 1 year
guarantee, and offers
you features not
currently available from
any other source.

— The most
powerful CPU board available today. Outstanding
features include 4MHz operation, high-speed serial
and parallel /O utilizing DMA or programmed
control, eight vectored priority interrupts, and a
real time clock.

For use in
expanded systems requiring up to eight additional
serial /0 ports. Features include: 16 maskable

*All products meet the new IEEE standards.

vectored priority interrupts, RS-232C interfaces

with full handshake, asynchronous or synchronous
operation with asynchronous baud rates to 19,200.

Available in four or eight channel versions.

controls up to four 5%-
inch or 8-inch disk drives
using IBM soft sectored

formats. It features 1K

of on-board buffering,
DMA controlled data
transfers and the per-
formance character-
istics of the superior
NEC 765 chip.

Features include /O port addressing for bank
select with 256 switch selectable I/O ports for the
memory bank addressing. The memory is
configured as four totally independent 16K
software-selectable banks, with each bank
addressable on any 16K boundary.

“Attractive Dealer & OEM Prices”

'O L EY Group

A Division of MEASUREMENT systems & controls
incorporated

Circle 247 on inquiry card.

See your nearest computer dealer, or
contact us for the complete story on
The 2nd Generation.

1601 Orangewood Ave., Orange, CA 92668
TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE
714-633-4460
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Toughest Boards
in Town...
IEEE 696/S-100

NON-STOP CLOCK

Keeps time with power off. Our
industrial clock utilizes a new
lithium battery for 3-9 years use.
Easiest clock to program you'll ever
see. Runs in all S-100 systems.

O Year, date, hrs, mins, secs, msecs.

0O Uses new LS| CMOS chip.

O Vectored interrupts.

@) AWR=2A o e B b A e $250

A/D CONVERTER

IEEE696/5-100 AIM-12 industrial
standard module designed for
industrial analog-to-digital use.

O Runs in all 5-100 systems.

O 32-channel, 16-differential O 12-bit
resolution/accuracy. O 25-microsecond
conversions.

O Instrumentation amplifier.

O BASIC program provided. O AIM-12,
$695 or 5785 w/1-1000 gain transducer
amplifier.

D/A CONVERTER

AOM-12 {EEE696/5-100 industrial
level digital-to-analog (D/A)
converter.

0O 12-bit + 1/2 L.S.B. accuracy over
full 0-70°C temperature range.

0O Outputs 0-10, £ 5, or £ 10 volts.

O Short circuit protection, all outputs.
O Switch-programmable for multiple
boards.

0O AOM-12, $§575

VIC 4-20

Standard output for industrial
control 4-20 mA D/A converter.
Used in conjunction with the
D/A board.

VIC4-20, $445.
DUAL 77 Data Acquisition

and Control System-

Built to industrial standards; designed
for severe environments. BASIC
language makes programming easy.
Access to hundreds of sensors.
Expandability to meet your increased
needs. Nonvolatile memory. Power
interruption recovery with automatic
restart. DUAL 77 is economical;
$5985 & up.

! ﬂY‘ﬂ
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CONTROL CORPORATION
720 Channing Way, Berkeley, CA 94710
(415) 549-3854 ¢ TWX 910 366-2035
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Organization Strategies. While
organizing whatever you're writing,
take advantage of the DBMS's ability
to sort, search, and print reports. At
the same time, you’'ll need to cope
with the limitations of the DBMS.
Some strategies for dealing with those
limitations are discussed in the
following paragraphs.

Thesaurus or vocabulary control.
As you enter data into the various
fields of the data base, you may en-
counter problems when you use more
than one term for the same concept.
For example, if you're writing about
elderly people, a computer sort of the
file may put all the “elderly” people in
one place, the “aged” in another, and
the “old” in still another. Computer-
based data systems take expressions
literally; they don't recognize
synonyms. Because a file sort would
not group together all the related
records about elderly people, you
would have to make a separate search
for each possible term. One way to
prevent synonyms from reducing the
usefulness of the DBMS is to exercise
control as the information is entered
into the computer. You could also use
a computerized thesaurus, which
allows the computer to recognize dif-
ferent words that have similar mean-
ings.

Hierarchical structures. Data fields
may be used to create various types
of data structures to meet your needs
(see the Kerschberg reference at the
end of this article). For example,
many DBM programs are already set
up to provide relational data models
in which each record is classified by a
common set of variables. Hierar-
chical data models store information
in tree-like structures according to
criteria which begin broadly and be-
come successively more detailed. You
can produce hierarchical data models
with a typical DBMS in at least two
ways. You can use one large key in
which the hierarchical information is
recorded in specified order (from
most general class to most specific
class) separated by delimiters such as
slashes or periods. Another way is to
use a series of smaller keys, each
representing a specific level in the
hierarchy. The first key might be the
most general class; the second, the

next most general, and so on. Either
way, the key fields can be used in
combination to order the records by
some hierarchical scheme. This
strategy is illustrated in figure 1 by
the HIERARCHY field, which con-
sists of a series of abbreviated terms
separated by delimiters. The terms
define the hierarchical relationship
between the various records.

Use inverted indices sparingly. An
inverted index is one in which records
are ordered according to a sort done
on one key field in each record. Using
the indexed sequential-access method
(ISAM), such indexes allow fast
searching and record retrieval —much
faster than you would get with an un-
ordered data base. However, inverted
indices have their limitations.

First, they order files alphabetically
or numerically by the values in the
first portions of keys. Hence, long
keys such as titles are ordered only by
the first few letters or words, which
won't help you if the keywords of in-
terest occur later in the title. In
essence, inverted indices examine
only the first segments of the text and
do not consistently identify keywords
imbedded within the text at other
points. For fields containing several
words, it may be best to use a search
of the entire text in that field rather
than an inverted index based on that
field. One way to cope with this
problem when using key words is to
use several small key fields, each con-
taining a single keyword, instead of
using one long key field containing
several keywords. This way, you can
create separate inverted indices for
each keyword without having to
search the entire text. However, when
the same term can appear in any of
the key fields, the file must be
searched several times, once for each
of the possible fields in which the
term may appear. This problem is il-
lustrated in figure 1 by the TEXT
field. There would be little point in
creating an inverted index for that
field because it would order the
records by the first few words in the
field.

A second limitation of inverted in-
dices is that they order the file in
alphabetical or numerical order,
which may not be useful for the data



The guy on the left

The guy on the left has two file folders, a news maga-
zine, and a sandwich.

The guy on the right has the OSBORNE 1®, a fully
functional computer system in a portable package the size
of a briefcase. Also in the case are the equivalent of over
1600 typed pages, stored on floppy diskettes.

The owner of the OSBORNE 1 is going to get more
work done—and better work done—in less time, and with
less effort.

Unfold it, plug it in, and go to work
like you've never worked before. . . .

Go to work with WORDSTAR® word processing, So
your correspondence, reports, and memos take less time
to produce, and say more of what you wanted to say. And
with MAILMERGE®—the mailing system that turns out
personalized mass mailings in the time you'd spend on a
rough draft.

Go to work with SUPERCALC®, the electronic
spreadsheet package that handles complex projections,
financial planning, statistics, and “what if”’ questions in-

stantly. For the more technically minded, SUPERCALC will

process scientific data and calculate results.

Go to work with powerful BASIC language tools—
the CBASIC-2® business BASIC, or the Microsoft BASIC®
interpreter.

That's standard equipment.

Options include about a thousand different software
packages from a host of vendors designed to run on the
CP/M® computer system.

Go to work at the oftice, at home, or in the field.

Or anywhere. Optional battery packs and telephone
Circle 327 on inquiry card.

oesn’t stand a chance.

transmission couplers mean you need never work without
the capabilities of the OSBORNE 1. That's good, because
you won’t want to work again without it.

All for $1795. It’s inevitable.

The OSBORNE 1 is the productivity machine that’s
changing the way people work. Put simply, the machine
delivers a significant productivity edge—day in and day
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at hand. To cope with this problem,
you can make entries which, when
ordered alphabetically or numerical-
ly, will meaningfully organize the
data. For example, instead of labeling
each strategy with a different sum-
mary label for sorting, you might
start each with an identical label
followed by a number. A DBMS will
then place them together when sort-
ing on that field.

When you can’t use labels which
naturally combine the appropriate
elements in alphabetic or numeric
order, try using special keys to record
values that can take advantage of the
sorting and retrieval capabilities of a
DBMS. For example, you can make
sure all comparable records end up
together in a sorting analysis by using
another key field to give each a
distinctive letter and/or number.

This strategy is illustrated in figure
1 by the ORDER field. The “S” prefix
causes the strategies to be sorted
together and the following number
determines the sequence in which the
strategies will appear.

Update data as structures evolve.
Although the structures of a data base
are difficult to change, the data with-
in those structures can be easily
changed as errors are noted or ideas
evolve. Be sure to take full advantage
of this ability to modify the data as
needed. In figure 1, for example, most
of the records in the data base did not
include information in the HIERAR-
CHY or ORDER fields when 1 first
entered them. The information was
added later, as I developed a clearer
picture of the paper.

In Summary

When you're undertaking a writing
project, data-base management pro-
grams can be valuable supplements to
word-processing programs. To-
gether, the two programs allow you
to use the computer to relieve much
of the drudgery of note taking, index-
ing and typing draft after draft—thus
freeing you to spend more time ex-
ploring new ideas. Data-base
management programs are particular-
ly useful for technical writing that in-

volves complex arguments covering
many issues.

The specific strategies I have dis-
cussed suggest some ways for putting
data-base management systems to
work for note taking, outlining and
radically revising papers. You can ex-
periment with strategies for handling
still other tasks and making even
more efficient use of the DBMS for
writing. It would be particularly
helpful to develop DBMS and word-
processing programs that are com-
patible with each other. In that way,
the data base created in the earlier
stages by a DBMS could form the
beginning of a text that would be
modified and revised by the word-
processing program. B
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Ciarcia’'s Circuit Cellar

Switching Power Supplies

Since the advent of the three-
terminal integrated-circuit voltage
regulator, it seems that everyone has
become a power-supply expert. No
longer are ten pages of calculations
required to produce a design for even
a modest power supply, thanks to the
wide tolerances and relatively sturdy
architecture of these devices. After
you have purchased a few readily
available parts, you can have your
completed supply running in a few
hours.

Three-terminal regulators have
become so easy to use that few ex-
perimenters stop to consider how in-
efficient they are. For example, if we
were to design a 5-volt 1.5-amp
power supply from commonly avail-
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An Introduction

Steve Ciarcia
POB 582
Glastonbury CT 06033

able parts, we would probably use a
12.6 VAC transformer, a bridge rec-
tifier, a filter capacitor, a three-
terminal regulator (such as an
LM317), and a few discrete com-
ponents. (A 6.3 VAC transformer is
only marginally usable.)

Set up normally, the transformer,
rectifier, and filter produce about 16
volts. With the LM317's output
adjusted for 5 volts, 11 volts would
be dropped across the regulator.
("Dropped” really means “consumed”
in this case.) Power is dissipated by
the regulator in an amount equivalent
to the difference between the
regulator’s input and output voltages
multiplied by the current through it.
In this instance,

(16V — 5V) X 1.5 A = 16.5W
The conversion efficiency is
Vour/Vin = 5/16 = 31%

The LM317 and similar linear regu-
lators (shown in figure 1) such as the
7805 and LM340 are all called series
dissipative regulators. They function
in a linear mode, simulating a
variable resistance between the input-
voltage source and the load. There
are other factors involved, but
basically the linear series regulator
simulates a varying resistance.
Within a specified range of variation
in the input voltage and load current,
the regulator maintains a constant
output voltage by dissipating the ex-
cess power as heat. Unfortunately, as

we see in this example, it consumes
16.5 watts producing the desired
7.5-watt output.

In most applications, however, the
ease of use and relative low cost of
linear series regulators far outweigh
the inherent lack of efficiency. The
linear series regulator is well suited
for medium-current applications with
a small voltage differential, where the
power dissipation can be handled
with heat sinks and cooling fans.
When electricity costs only five cents
per kilowatt-hour (1000 watts for one
hour), it's hard to get concerned
about losing 16.5 watts.

Why Use a Switching Regulator?

Power-supply efficiency usually
isn't important unless size, heat
dissipation, or total power consump-
tion is limited. If the power source for
our regulator were a battery, we
would have to be more careful about
how much energy is converted for
useful work and how much is thrown
away as heat.

Efficiency is really the name of the
game. In a series dissipative regula-
tor, conversion efficiency is directly
related to the input/output voltage
differential. As the difference be-
tween the two voltages increases, effi-
ciency decreases. The power radiated
by the regulator represents a loss to
the system and limits the amount of
power deliverable to the load.

It would be far better if the
regulator consumed no power and if
all the power were channeled to the



load. While perfect conversion effi-
ciency is impossible, the inherent
fault in using series dissipative
regulators is the linear operating
mode of the series-pass transistor.

If, however, the transistor is used
as a switch (in saturated operation)
rather than as a variable resistor (in
linear mode), the series-pass tran-
sistor consumes very little power.
(This is not a new discovery.
Designers have always been aware of
the technique, but it required some
time to develop cheap, fast switching
transistors and inexpensive, low-loss
ferrite materials from which cost-
effective switching supplies could be
built.)

A regulator constructed to operate
in this manner is called a series
switching regulator. The same series-
pass transistor switches between
cutoff and saturation at a high fre-
quency, producing a pulse-width-
modulated square wave of amplitude
V,v. This waveform is then filtered
through a low-pass LC (inductance/
capacitance) filter, producing an
average DC output potential (Vour)
proportional to the pulse width and
frequency. The efficiency of such a
regulator is generally independent of
the voltage differential and can ap-
proach 95% in good designs.

Switching regulators come in
various circuit configurations, a few
of which are the flyback, feed-
forward, and push-pull types. I am
limiting this discussion primarily to
another type, nonisolated single-
ended (single-polarity) switching
regulators, because they are the
easiest to understand and build.
Although simple, they are
nonetheless quite useful. Unlike the
typical three-terminal dissipative
regulator, the switching regulator can
be directly configured to operate in
any of three modes: step-down, step-
up, or polarity-inverting.

Switching-Regulator Basics
Figures 2a through 2c on page 39

outline the three common modes of

switching-regulator operation.

Copyright © 1981 by Steven A Crarcia.
All nghts reserved.

95014, (408) 255-0151.

Photo 2: A :pmmercmﬂy sold switching power supply that numbm_q_.g bn;h‘ﬂmnﬁ
regulator and switching-regulator technology to provide outputs B'f - &
4 5 volts, Note the use of the toroidal inductor and the relatively s :
This unit was made by Conver Cnrpﬂrnﬁﬂﬂ 10631 Bandley Dr, Cuperting CA

heat sinks.

Basically, the switching regulator
consists of a power source which sup-
plies a voltage V,y, a “switch” QI,
and an LC filter. (It is assumed in all
cases that a load is connected between
the output and ground and that Q1 is
actually a transistor controlled
through external circuitry.) The way
the components are connected deter-
mines the output mode.

In the step-down regulator of figure
2a, the basic circuit operation is to
close switch (transistor) Q1 for a time
Ton, and then open it for time Togs.
The total, Tox + Toss, is called the
switching period T. Neglecting the
saturation voltage of Q1 (Vs4r) and
the diode (Vprooe), the voltage at the
input to the inductor is + V,y during
the time Tov and zero during Toss.
(But remember, these other voltage
drops must be included in our calcu-
lations when we are choosing actual
components., )

When Q1 is closed, a step increase
in voltage is applied to the inductor
coil, which has the value L. However,
current flowing through an inductor
cannot change instantaneously; in-
stead it increases linearly according to
the factor L(di/dt), building a

magnetic field. This reduces any in-
stantaneous current change seen by
the load. When Q1 opens, the
magnetic field in the inductor decays
linearly, supplying power to the load.
The current path is completed
through the forward-biased flyback
diode D1.

In this type of switching regulator,
the inductor and capacitor form a
low-pass filter. High-frequency pulses
are applied to the input, and an
averaged DC level comes out. The
peak-to-peak ripple voltage is a func-
tion of the switching period T and the
values of the inductance L and
capacitance C. As the frequency of
operation is increased, the voltage
ripple is reduced, but the supply
becomes less efficient.

Figure 2b illustrates the circuit con-
figuration of the basic step-up
switching-type voltage regulator. In
this type of regulator, closing Q1 dur-
ing Ton charges the inductor. When
Q1 is opened, the inductor discharges
through D1 into the load. The output
voltage is determined by the rate of
discharge according to the equation

V = L{di/dt)
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REGULATOR DISSIPATION:
Preg = (ViN—Vout ) 'LoaD

EFFICIENCY:
E=Vour/Vin

REGULATED D
INPUT VOLTAGE

Vin

VOLTAGE
REFERENCE
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L | |
CONTROL
' 1
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Figure 1: Block diagram of a typical linear series voltage regulator, such as the LM317, LM340 or 7805. The series regulator acts as a
varying resistance, dissipating excess power as heat to maintain a constant output voltage.

A fast discharge delivers an output
voltage higher than input V.
Figure 2c shows a polarity-
inverting switching regulator. As in
the other cases, closing Q1 charges
the inductor during Tov. When Q1 is
opened during Tofr, there is a
“kickback” voltage produced by the
inductor as it discharges. This effect
occurs elsewhere, too. For years,
many of you have probably been put-
ting reverse-biased diodes across
relay coils, perhaps without thinking
about it. The purpose of the diode is
to dampen the high-voltage spike
produced when a pulse is applied to
the inductive relay coil. In the power-
supply situation, rather than short
out the voltage, diode D1 directs this
opposite-polarity voltage to the load.
Generally speaking, in all three
cases, the output voltage Vour is
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regulated by controlling the ratio of
Ton/T. This duty cycle can be altered
in a number of ways depending upon
the control method. Two of the more
common approaches are variable

You can experiment
with a simple design
for a nonisolated
single-ended switching
voltage regulator.

pulse width (pulse-width modulation)
and variable frequency. In a pulse-
width-modulated switching regula-
tor, the switching period T is fixed
and the “on” time Ton varied. Con-
versely, in a variable-frequency regu-
lator, Ton is fixed and the “off” time
Torr varied.

The variable-frequency switching
regulator is generally easier to design
and build, since the magnetic flux
developed in the inductor coil during
the fixed on-time determines the
amount of power deliverable to the
load. This eases the design of the in-
ductor because the inductor’s operat-
ing region within its characteristic
curve is precisely defined. Operating
frequency, which increases propor-
tionally with the load, is primarily a
function of the inductance L,
capacitance C, and voltages V,y and
VOUT'

The fixed-frequency pulse-width-
modulated switching regulator varies
the duty cycle to change the average
power delivered to the load. This
method is particularly advantageous
for systems employing transformer-
coupled output stages and is most
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Figure 2: The configurations of switching
voltage regulators: the voltage-step-down
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Figure 3: Functional block diagram of the Fairchild 78540 switching-regulator integrated circuit. This component may be obtained
from the supplier listed on page 45.
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often used in commercial switching
supplies with multiple outputs. This
method is more complex and uses
more components than variable-
frequency supplies, but the advan-
tages outweigh the extra cost in high-
current applications.

Typical operating frequencies of

switching regulators range from 10 to
50 kHz. However, there are some
trade-offs. High frequencies reduce
the ripple voltage at a price of
decreased efficiency and increased
radiated electrical noise. If the fre-
quency is lowered, greater efficiency
and less electrical noise will result,

>

Photo 3: Winding the inductor for the switching supply of figure 6a. The turns of
wire are neatly wound around a plastic bobbin, evenly distributed.

Photo 4: Having been wound, the wire bobbin is placed between the two halves of
the pot core, which are screwed together to form the finished coil.

i
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but larger coils and capacitors are
needed. Also, a switching power sup-
ply operating at 10 kHz can become
quite annoying to listen to after a
while.

The most effective frequency range
for optimizing efficiency and size
with the components presently avail-
able is around 20 kHz. This is out of
the range of human hearing yet low
enough to be within the switching
speeds of most inexpensive transistors
and diodes. As switching speeds of
newly developed high-current semi-
conductors increase and new ferrite
components are introduced, practical
operating frequencies will rise.

There are many kinds of switching
regulator circuits that I could present.
My previous article, "No Power for
Your Interfaces? Build a 5 W DC to
DC Converter” (reference 3), dis-
cussed the construction of a 5-watt
converter which produced +12 volts
from a +5-volt input. This circuit
was intended to facilitate powering
linear interfaces and op amps (opera-
tional amplifiers) when the only
source available was the 5-volt logic
supply. If you have such a require-
ment, [ refer you to that article.

This time, however, I'd like to pre-
sent circuits to meet a different need.
In the example of the conventional
power supply with which 1 began this
article, the input/output voltage dif-
ferential was so great that more heat
than useful energy was produced by
the supply. In a small electronic
package which requires several watts,
dissipated heat can be difficult to
remove if the enclosure has no vents.
This points out a need for a more effi-
cient 5-volt regulator. While we're at
it, we might as well make one that
can accommodate up to 30-volt in-
puts without significantly increased
losses.

One power supply that seems to be
in demand lately is one with a
+25-volt output for programming
EPROMs (erasable programmable
read-only memories, as discussed in
last month’s Circuit Cellar; see
reference 2). While a three-terminal
regulator can be used for this voltage,
I see this as a ripe opportunity to
demonstrate the step-up variety of



switching regulator. One circuit we’ll
look at will therefore be a +5-volt to
+25-volt converter suitable for
EPROM-programming use.

78540 Switching Regulator

In recent vyears, monolithic
(everything built on one semiconduc-
tor chip) linear voltage regulators
have simplified power-supply design.
Most systems have employed linear
regulators because of their excellent
reliability, low external parts count,

and low cost. However, recent im-
provements in high-speed switching
transistors and low-loss inductors
have made switching supplies more
attractive. The real breakthrough
came with low-cost LSI (large-scale
integration) monolithic switching
regulators, which contain practically

everything but the inductor on a

single chip.

One of the many such integrated
regulators available is the Fairchild
78540, which is shown in the block

diagram of figure 3. The 78540 con-
tains a current-controlled oscillator,
current-limit sensor, voltage refer-
ence, high-gain comparator, high-
current op amp, transistor switch,
and power-switching diode. A single
capacitor sets the frequency range
(adjustable between 100 Hz and 100
kHz, but normally used at 20 to 30
kHz), and one external resistor pro-
vides current-limiting protection for
the transistor and diode. Other than a
few discrete resistors to set the output
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Figure 4: Schematic diagram of a 5-volt, Yi-amp step-down switching voltage regulator. For low currents, the 78540's internal
switching transistor and diode may be used.
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Figure 5: Schematic diagram of a 5-volt, 5-amp step-down switching regulator. An external heat-sinked transistor and diode are

needed for the higher current.
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voltage, only an inductor and capaci-
tor are required to make a highly effi-
cient switching power supply. The in-
ternal Darlington-configured tran-
sistor switch and diode are capable of
handling up to 1.5 amps (peak) at 40
volts.

While virtually no calculation is re-

quired to design a circuit that uses a
three-terminal linear regulator, you
have to do some math to arrive at the
correct values for the external com-
ponents to use with switching
regulators. A simple circuit to
demonstrate the math is a standard
step-down regulator, as shown in the
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hoto 6: A prototype of the step-up switching regulator of figure 6a. Thzs circuit can
ed to produce voltages between +8 and +28 volts.
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schematic diagram of figure 4. This
circuit is a 30-volt input, Y:-amp,
+5-volt regulator, with a computed
efficiency of about 82%. The com-
putation appears in the text box
“Component-Value Calculation” on
pages 44 and 45.

In applications where the peak cur-
rent is greater than 1 amp or where
you need voltages greater than 40
volts, an external diode and transistor
should be used with the 78540. If you
want to experiment, figure 5 shows a
regulator designed to provide +5
volts at 5 amps. The component
values were selected using the same
equations described in the text box.
After | had actually built the unit,
however, | was unable to get a cur-
rent greater than 3 amps out of it. |
attributed this to using thinner wire in
my inductor winding than I should
have.

Another switching-power-supply
circuit that might prove useful to you
is shown in figure 6. Configured as a
basic voltage-step-up regulator, this
simple circuit converts +5 volts to
+25 volts. With the voltage-
adjustment pot shown, the circuit’s
output actually can be adjusted
within a range of +8 to +28 volts.
Set to +25 volts, it can be used as an
EPROM-programmer supply. The
design current rating is 200 milli-
amps, but this is dependent upon the
output voltage. At 8 volts | measured
175 milliamps, but at 25 volts the
maximum current was only 30
milliamps. Overall efficiency was
about 70%. To achieve higher output
currents at 25 volts, it is necessary to
use an external switching transistor.

Winding the Inductor

The inductor coil in a switching
regulator is designed for high power
and large currents. Typically, the
windings are around a ferrous core
that is toroidal in shape, somewhat
like a doughnut. The selection of a
specific core size and core material for
a desired inductance at a given steady
current level is done through a set of
iterative calculations using analytic
curves showing permeability reduc-
tion versus DC magnetizing force
(measured in oersteds).



The problem in selecting a core of
suitable size and permeability is that
all these parameters are interrelated.
Rather than attempt to make every-
one understand the curves and calcu-
lations, I prefer to take a little poetic
license, by choosing a core which is
optimal for the types of switching
supplies I have just described. The re-
maining calculations are minor and
less likely to discourage you from
winding your own inductor,

The core | have chosen is the Fer-
roxcube 2213PAS500-3C8, a pot-core
set which differs from a pure toroid in
that it consists of two cups which are
secured together around a bobbin,
around which, in turn, the windings
are wound. Since the wire is wound
on a bobbin rather than around the
ferrite material itself, it is easy to
change bobbins and experiment with
various inductances produced by dif-
ferent numbers of turns and kinds of
wire. Figure 7 outlines the character-
istics of type-2213 pot core.

Two other factors are noteworthy
in this selection. The type-2213 core is
made in a variety of ferrite materials.
I have chosen to use a type of
material known as 3C8, which is a
manganese-zinc ferrite substance with
medium permeability and low losses.
It is designed specifically for high-
flux-density applications such as
power supplies.

The 2213PA500-3C8 is a fixed-gap
pot core. Flux saturation is avoided
by introducing an air gap in series
with the magnetic path. The effect of
this 0.025-inch gap. is to flatten the
hysteresis loop, allowing greater cur-
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Figure 6a: A step-up regulator that converts +5 volts to +25 volts, possibly for use in
an EPROM programmer. The output voltage may be adjusted within the range of +8
to +28 volts. Current capacity depends on fine points of construction and on the
voltage desired.
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: The measured curve of output voltage plotted against current for the step-up
switching regulator of figure éa.
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Figure 7: Physical and electromagnetic characteristics of the Ferroxcube 2213PA500-3C8 pot core. The coil turns are wound around
a plastic bobbin that fits between the two core halves, easing experimentation with different numbers of turns and different gauges

of wire.

Noveniber 1981 © BYTE Publications Inc

43
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FREE OFFER

WITH PURCHASE OF ANY 3 PROGRAMS, YOU WILL

RECEIVE FREE THE ORIGINAL ADVENTURE GAME,

CONVERTED TO LOAD ENTIRELY INTO 48K RAM ON
APPLE. NOTHING LEFT OUT. AMAZING!

appic’
SOFTWARE

$32.50
$32.50

[ Adventures #1,2,3 ...
i Adventures 84,5, 6
O Adventures #7,8,9

O Tempie of Apshai

O Helifire Warrior ...

O Crush, Crumble
Book

O Magic Window Word Proc. ...
O IFO Database Manager.......$
O D-B Master ..........
O The Warp Factor.
O Flight Simulator ..
O Pro Football Pt. Pred
O Win AT The Races...
O Videoterm 80 Col Card....... $345.

O Muttiple Regression ............. $29.95

% SEND FOR FREE
PRICE LIST & CATALOG *

DEDUCT 3% IF PAYMENT ACCOMPANMIES
ORDER. WE PAY SHIPPING AND IF YGU PHONE
YOUR ORDER WE WiILL CREDIT $1.00 FOR
CALL. CALIFORNIA RESIDENTS ADD 6% SALES
TAX. ALL ORDERS SHIPPED FROM STOCK
WITHIN 48 HOURS. WE ACCEPT MASTER CARD
AND VISA.C.0.D.'s ADD $5.00.

% 518 E. ECHO CT.,
SAN BERNARDINO, CA 92404

PHONE ORDERS (714) 886-0761
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rent densities without saturation. An
added plus is that it reduces the
overall inductance per turn of wire
and allows more turns of wire for a
given inductance value. Pot cores
work best when the windings com-
pletely fill the core.

The calculations for winding the
specific inductors for the power sup-
plies 1 have presented are relatively
simple. For each core and material,
the manufacturer specifies a propor-
tionality factor A,, which is the in-
ductance in millihenries per 1000
turns. The inductance for any other
number of turns N is then

L=AN Xx10"°

or

L X 10°
AL

{  Component-Value Calculation
Conditions:

where
N = number of turns
L = desired inductance in
henries
A; = millihenries/1000 turns

The 5-volt Yz2-amp regulator pre-
sented earlier required a
275-microhenry inductor. For the
2213PA500-3C8 core, A, = 500
millihenries per 1000 turns. Plugging
these values into the equation:

0.000275 X 1000000000
500

N:

1/550

23 turns

In addition to determining the re-
quired number of turns, we must con-

Vp (diode-saturation voltage) = 1.25 volts

Viar (transistor-saturation voltage) =

Viv = +30 volts
Vour = +5 volts
Ioyr (maximum) = 0.5 amps
| Virre < 1% =

| Vrer = (internal reference voltage) =

Calculate:
Ipeax = 2lour (maximum)
=2 X 0.5
= 1.0 amps

1.1 volts

approximately 50 millivolts

1.3 volts

The peak-current rating of the transistor is 1.5 amps.

Next, determine the value of the current-limiting resistor:

[ Rse = 0.33/Ipgax
0.33/1

0.33 ohms

A

Calculate the Ton/Torr ratio:

| Tou/Tors = —Your t Vo
VIN = Vs,«r T Vour
= (5 + 1.25)/(30 — 1.1 — 5)
= 6.25/23.9 = approximately 0.26
Therefore:
TQN — 026 TOFF

It is desirable to have the operating frequency of a switching regulator above 20 kHz
(yielding a 50-microsecond period T), but neither Ton nor Tosr should be less than 10
microseconds for the 78540 device. If we arbitrarily choose Torr to be 40
microseconds, then the values of the oscillator-timing capacitor (C;) and inductor (L)

are computed as follows:



sider the wire size and available space
within the core. The objective is to fill
the core, yet maintain a wire size that
will carry the highest currents in-
volved. There exist tables and charts
of wire size, circular mils per ampere,
and available-area specifications for
exact determinations. As a rule of
thumb, with designs like the ones
presented here, the best tactic is to use
the largest wire size that will fit for
the required number of turns. If the
pot core is not completely filled, the
effect is not disastrous, but the true
inductance could be as much as 10%
less than calculated.

In Conclusion

I consider this subject a bit of a shot
in the dark. | have found that as |
build miniaturized electronic devices
for my own use I can no longer toler-
ate the large volume, weight, and in-

efficiencies of linear-regulated power
supplies. This article is a progress
report on some of the circuits | have
been experimenting with lately.

I don't anticipate any sudden short-
age of ferrite cores as a result of the
publication of this article. In my
opinion, switching power supplies
will come to have a very significant
role, but mostly in commercially pro-
duced products. The greatest benefit
of using this technology is the savings
in energy and materials in large-scale
production,

Next Month: Have you ever wished
you could call your computer by
telephone and give it commands by
pushing the buttons on a Touch Tone
receiver? In December's  Circuit
Cellar we'll look at several schemes
for decoding DTMF (dual-tone,
multiple-frequency) signals. B

Cr = 0.00045 Torr
= 0.00045 X 0.000040

Using a 0.02-microfarad standard capacitor value, Tonx and Tosr really turn out to

= 0.018 uF
be:
TON = 11.6 Us
Torr = 44 us
T = TON + Torr = 55.6 Us

For the inductor:

_ Vour + Vb) (Tore)

IPEAK

= (5 + 1.25) X 0.000044/1
= 275 uH

L

The output-capacitor value C is calculated from the ripple requirements:

C < Weear) (T)
8 (VRIPPLE)

1 X 0.0000556/8 X 0.05
139 uF (use standard 220 uF)

Finally, compute the values of the two resistors required for the sampling network.
Assuming that the comparator-input current is 1 milliamp (the comparator will work

down to 100 microamps) then:

R1 + R2 = 5 k-ohms

R2 = (R1 + R2) (Vrer/Vour)
= 5 k-ohms X 1.3/5
= 1.3 k-ohms
Select R2 =

1.3 k-ohms and use a 10-k-ohm potentiometer for R1.

Parts Source

A switching-regulator kit is available
to experimenters, The kit contains one
Fairchild 78540 integrated circuit, two
2213PA500-3C8 pot-core halves, and
two plastic bobbins; it is available
postpaid in the United States for
$11.50. Only prepaid orders will be ac-
cepted. Send check or money order to:

The MicroMint, Inc

917 Midway

Woodmere NY 11598

i ORI
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EPSON MX-80

Now in stock!

The MX-80 dot matrix printer.
Unequalled Epson reliability. Has
all the features of the MX-70 plus
more power and extra functions.

C-ITOH STARWRITER: LETTER
QUALITY PRINTING FOR UNDER
$20001/This daisywheel printer
gives high quality at a low price.
25 cps. Parallel and serial inter-
faces available.

NEW INTEGRAL DATA'S 560
PRINTER/AIl the exciling features
of the 400 series plus 142" paper
capacity. 132 col. graphics printer.
IDS 445. Priced lower than the 440
and equipped with a better print
head. With & w/o graphics.

IDS 460. Features include corre-
spondence quality printing. high
resolution graphics

NEC SPINWRITER FROM THE
FIRST NAME IN LETTER QUALITY
PRINTERS/

Spinwtiler 5520

Compumari offers beautiful

print quality with NEC

Spinwriter Terminals. We carry all
models from RO THRU KSR WITH
NUMERIC KEYPAD —5510-5530. All
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copy output!

CENTRONICS PRINTERS
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print for under S1000.

List 1045 SPECIAL §795.
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ON CENTRONICS PRINTERS.

OMNI 810 PRINTER FROM TEXAS
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The 820 RO PACKAGE includes
machine mounted paper tray and
cable. A compressed print oplion
and device forms control are
standard teatures.

THE 820 KSR PACKAGE includes
fully ASCII Keyboard plus all of the
features of the RO.

CLEARANCE ZENITH COLOR
VIDEO MONITOR $349.

SUPER SELLING TERMINALS FROM
LEAR SIGLER/We have the follow-
ing Lear Siegler terminals in stock
at prices too low to print! Call for
quotes.

ADM-3A/Industry’s tavorite dumb

terminal for some very smart

reasons/

ADM-3A + NEW from Lear Siegler.
ALL!

IT IS HERE! It is the new Intermedi-

ate Terminal from Lear Siegler.

NEC COLOR MONITOR/RECEIVER
HIGH RESOLUTION/

Composite video using BNC con-
nectors. 8-Pin connector for VCR/
VTR video loop In/Out and
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Sanyo 13" Color Monitor

SANYO MONITORS AT LOW COM
PUMART PRICES/Sanyo’s new line
of CRT data display monitors are
designed for the display of alpha-
numeric or graphic data

9" SANYO B/W $169.
12" SANYO B/W
12" SANYO W/

GREEN SCREEN

13" SANYO COLOR

Visit our giant

ANN ARBOR STORE

1250 North Main Street
Ann Arbor, Michigan

FREE CATALOGS
MICRO DEC PDP/
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systems catalog.
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NEW! D-CAT Direct Connect
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stocks the complete line.

DYSAN DISKETTES/Single side,
single density. Hard or Soft Sector
>9.eqa
MEMOREX 3401's/5\/a disks §3.25
/with hub ring for Apple $3.50
MEMORY INTEGRATED CIRCUITS/
Call tor quantity discounts when
ordering over 50 units.
MOTOROLA 4116 (200 Nano-

second Plastic) $4.50

Gillronix Swilch

The ultimate in flexibility. You can
connect three peripherals to one
computer or three computers to
one peripheral. Switches the eight
most important RS 232 signals.

now

C PRICES AND DELIVERY

HP-41C CALCULATORS

MEMORY MODULES for storing
programs of up to 2000 lines of
program memory.

“EXTRA SMART" CARD READER.
Records programs and data back
onto blank magcards.

THE PRINTER. Upper and lower
case. High resolution plotting. Port-
able thermal operation
APPLICATION MODULES

NEW SUPER 41-CV SYSTEMS yith
Quad RAMS built-in. Maximum
memory on-board leaves slots
open for Application Pacs and
peripherals.

+ CARD READER

+ CARD READER + PRINTER
QUAD RAMS equivalent to tour
Memory Modules all packed
inone.

RM EXPANSION ACCESSORIES
FOR AIM—
CALL SPECS AND PRICES

APPLEIII IS IN STOCK/Apple Il
Information Analyst Package —
128K Appile 1il. Black and White
Monitor 12*, and information ana-
lyst software.

cc
VISICALC/FOR APPLE/FOR HP/
FOR COMMODORE/FOR ATARI

SOFTWARE FROM APPLE/Apple
Plot (the perfect graphic comple-
ment tor Visicalc/Dow Jones News
& Quotes/Apple Fortrom/Apple
Writer/Pascal Language System/
Controller Business System

PERSONAL SOFTWARE/ Visidex/
VisiTrend/ VisiPlot/VisiTerm
MUSE/Super Text

Apple Software

MOUNTAIN COMPUTER,

Expansion accessories tor Apple/
Super Talker/The Music System/
ROM plus board with Keyboard
tilter/ROM writer/Clock Calen-
dar/AtoD and Dto A Converier/
Clock tor Apple/CPS Multifunction
Board

VIDEX/Video Term (80 col. x 24
line. 7x9 Maitrix plug in compati-
ble board for Apple II) w/wo
graphics EPROM/SSM Serial &
Parallel. Apple Intertace/ABT's
Numeric Key Plan/California
Microcomputer Keyboard

we

VIC 20 PERSONAL COMPUTER
FROM COMMODORE

contingent upon receipts of signed puichase order.

SALE PRICES, Vald for month of magaane date only—all pnces sub-
ject to change without notice. Our Ann Arbor retail store 1s open
100 am to 700 p.in TuesFn. 1000 am to 500 pm on Saturdays.




SAVE OVER $200 ON OUR BEST CONSTELLATION Backend Net- FROM ROCKWELL
SELLING APPLE SYSTEM/ System work with up to 64 CPUs.

includes a 48K Apple II. Apple MIRROR Videolape backup and THE SMALL SYSTEM FOR

Disk. DOS 3.3 and Controller and a CHRISTMAS BUYING
Sup R MOD RF Modulator. ug 1o 20HEb storags,

List $2209. = CALL US FOR PRICES ON YOUR
EXCLUSIVE FOR THE APPLE: SPECIFIC CONFIGURATION. pr s Stafiey Srsiem tor Edygas
Magic Wand. Videx. Z-80 softcard CALL US FOR PRICES ON YOUR “Onﬁlg s S?Crmorv use includes
(Requires 48K Apple and disk). SPECIFIC CONFIGURATION. o i REA A S NAHE B

& ROM/POWER SUPPLY EG1 EN-

COMPLETE SUB-SYSTEM $925. CLOSURE/CRAIG TAPE RECORDER

APPLE ACCESSORIES

CHOOSE FROM: Silentype Printer
w/x face/Light Pen/Easy Writer
(80 col. need a Videx)/Clock for
Apple

FROM MICROSOFT 16K RAM
Board/FORTRAN.

FROM COMPUTER STATION:
Hi-Res Dump for 460 Printer.

OUR APPLE INVENTORY IS COM-
PLETE. WE'VE GOT IT ALL—

ACCESSORIES FOR AIM STARTER:
PL 65 High Level Language/Paper
for the Aim (roll)/Rockwell's 4 slot
Motherboard/

WE ALSO CARRY RM EXPANSION
ACCESSORIES FOR THE AIM-65.

o

‘applc'compubtzr ‘l‘ Rockwell International
Authorized Dealer Authorized Dealer
Accept No Less Accept No Less

800-343-5504

IN MASS CALL 617-491-2700

& G » o e o o
P Fisu ngsroni COMPUMART

e 4 65 Bent Street, Dept 111
PO Box 568, Cambridge, MA 02139

From THE LEADER

We just might be the largest independent small systerns dealer in the country. Here's why:

COMPUMART has been serving the computer needs of industry since 1971.

We stock, for immediate shipment, only those products from the finest micro-computer
manufacturers.

And any product, except sottware, 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

Call us for more information on products, product configuration and service. Our phones
are open Monday thru Friday. 8:30 a.m. to 7:00 p.m. and Saturday .00 am to 400 pm

We have a statt of highly knowledgeable sales people waiting to hear from you. and
to help. Because service is what we're all about.
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Fundamentals of Relational
Data Organization

Joel Neely and Steve Stewart
Janus Systems
POB 266
Henderson TN 38340

Both mathematicians and computer scientists use the
word elegant to describe a concept of exceptional clarity,
simplicity, and utility. By those standards, the relational
model of data organization is most elegant. One of the
principal advantages of this model is its foundation upon
a formal mathematical theory that allows its concepts to
be defined and examined with great precision.

This article discusses the basic concepts of the rela-
tional approach to data organization and looks informal-
ly at the practical benefits of the model. We should point
out that our emphasis is on data organization, to the ex-
clusion of other interesting and important issues in data-
base system design, such as the syntax and features of the
data-definition and data-manipulation languages.

The Sample Data Base

As an example of the capabilities of the relational
model we will use a personnel data base, which is to be
developed for the use of a data-processing manager. It
should contain the following information: the name of
each employee (EMP), the languages that the employee is
familiar with (LNG), the number of years the employee
has used each language (USE), the employee’s position
within the organization (POS), the employee’s years of
experience with the company (EXP), the employee’s
hourly pay rate (PAY), the current project to which the

About the Authors

Joel Neely, an adjunct associate professor in the Mathematical
Sciences department at Memphis State University, is president of Janus
Systems. a custom software firm.

Steve Stewart is vice president of Janus Systems.
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employee is assigned (PR]), and the project manager on
each of these projects (MGR).

PERSONNEL1 (see table 1) shows a small sample of
data that might be stored in this data base and gives the
structure of the data base. (In the structure diagram head-
ings, parentheses enclose groups of data that may be re-
peated, while an underline indicates key columns whose
values identify an entire entry.)

With the design of PERSONNEL1, any request of the
form:

Tell me something about employee E

may be satisfied easily. However, it is much more dif-
ficult to respond to the following requests:

List the names of all employees who use language L

Tell me the manager of project P

Display the names of all employees assigned to project P
Change the manager of project P to employee E

Through a process known as normalization, the
organization of the data may be revised to increase the
flexibility with which it can be used. Before presenting
the details of this process, we need to establish some ter-
minology.

A relation is a two-dimensional table (as in PERSON-
NEL1) consisting of horizontal rows and vertical col-
umns. The advantage of this form is that almost everyone
is familiar with data presented as a simple table. No two
rows in the relation may be identical; there must be some
combination of columns—a key—whose values will
uniquely identify each row. In our example, we gave each
employee a unique name, so EMP may be used as a key in

Circle 394 on inquiry card. =



CRTFonm - is a comprehensive package
for creating interactive programs.

Good programming starts with clear
specifications. CRTForm saves lime by
gathering those specitications with a field-
oriented editor. The editor can be used to
manipulate and modify input and system
fields, as well as to assert any of a com-
plete group of input specifications.

A torms manager maintains the specifi-
calions. It allows the analyst to create and
modify random access files of forms. The
form files contain the field attributes of
forms as well as author, comment. and
revision information.

System analysts can easily produce
documentation by using CRTFoRrm to print
tield attributes and images of forms. in
addition. a special Test mode allows the
end user to test and verify the forms be-
fore any code is produced.

CRTForM's code generator produces
the Pascal, BASIC, COBOL. FORTRAN,
PL"1, Z-80, or Ada source text necessary
to interface to the runtime module.

The runtime module assures the user
of consistent interaction with the com-

CATFOIM and Statcom are trademarks of Statcom Corporation *

THE ~ |

CRTFORM

pleted application program. This reduces
training time, and eliminates the frustra-
tion common in the use of many large
programs.

The package automatically produces
documentation and provides capabilities
tor runtime enhancements. The program-
mer can dynamically lock and unlock dis-
plays, erase, skip, and reset fields. In
addition, the system provides for redirec-
tion of field access and enables the pro-
grammer 1o send specialized error and
comment messages.

The system is terminal independent.
This means that forms created for one ter-
minal can be used on a terminal requiring
different control sequences. Function
keys can be configured for special
applications.

76563 AL X NESS S ITE L%
ALBTIN TE XA 23731
O DIPST

Registered trademarks as lollow' CP M- Digitat Research LGS0 U.C. San Diego: Apple - Appte tne.. BT 11, ISX - 11M NEC

CRTFonwm is intended for use by sys-
tem houses. program developers and
OEMs. It is available under the CP'M,
UCSD, Apple Pascal, RT-11. and
RSX-11M operaling systems.*

Statcom Is a corporation specializing in
software development tools and tech-
niques. In addition to CRTFonm. we ofter
an end user oriented report generation
package. Please call or write for further
information.
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Ourincredible
low prices just
2% lower.

Have amer
com
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happy software.

Take an additional 2% off our listed prices, until December 24.

16 K RAM KITS

NEC 4116 200 ns .

DISKETTES

MD 525-01,10,16 .......
MD §50-01,10,16 e
MD 577-01,10,16

MD 557-01,10,16 .. e
FD 32 OR 34 -9000 ...... e
FD320R34-8000 .................
FD 34-4001

DISKETTE STORAGE

5% " PLASTIC LIBRARY CASE
8" PLASTIC LIBRARY CASE

PLASTIC STORAGE BINDER WITH INSERTS .

PROTECTOR 5%”
PROTECTOR 8~

INTEGRATED
COMPUTER SYSTEMS

NORTHSTAR

ALTOS

ZENITH 289

CALIF. COMPUTER SYSTEMS
MORROW DESIGNS
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17.95

26.50
44.50
34.80
45.60
36.00
45.60
48.60

2.50
3.50
9.95
21.95
24.95

CALL
CALL
CALL
CALL
CALL

PRINTERS

ANADEX DP 9500

ANADEX DP 9501

CENTRONICS 739

C-ITOH 25 CPS PARALLEL

C-ITOH 25 CPS SERIAL

C-ITOH 45 CPS PARALLEL

C-ITOH 40 CPS SERIAL

C-ITOH TRACTOR OPTION

EPSON MX-80

EPSON MX-80 F/T

EPSON MX-100 GRAPHIC

EPSON GRAPHICS ROM

IDS-445G PAPER TIGER

10S-460G PAPER TIGER

IDS-560G PAPER TIGER

INFOSCRIBE 500 9X9, 150 CPS

MALIBU 200 DUAL MODE .

NEC SPINWRITER 3510 SERIAL RO .
NEC SPINWRITER 3530 PARALLEL RO
NEC SPINWRITER 7710 SERIAL RO

NEC SPINWRITER 7730 PARALLEL RO
NEC SPINWRITER 7700 D SELLUM OPTION
NEC SPINWRITER 3500 SELLUM OPTION
OKIDATA MICROLINE 80 .
OKIDATA MICROLINE 82A

OKIDATA MICROLINE 83A

OKIDATA MICROLINE 84

1295.00
1295.00
765.00

1440.00

1495.00
1770.00

. 1870.00

195.00
$CALL
SCALL
SCALL
90.00
779.00
945.00
1195.00
1495.00
2995.00
2195.00
2195.00

. 2645.00
. 2645.00

2795.00
2295.00
399.00
569.00
899.00
1199.00

MODEMS

NOVATION CAT ACOUSTIC MODEM ..
NOVATION D-CAT DIRECT CONNECT MODEM
NOVATION AUTO-CAT AUTO

ANSWER MODEM ......

NOVATION APPLE-CAT ...... e
UDS 103 LP DIRECT CONNECT MODEM ...
UDS 103 JLP DIRECT CONNECT/AUTO
ANSWER . .. o

D.C. HAYES MICROMODEM Il (Apple)

D.C. HAYES 100 MODEM (S-100) .. ...
D.C. HAYES STACK Smart Modem (RS 232)
LEXICON LX-11 MODEM e

APPLE HARDWARE

VERSA WRITER DIGITIZER
ABT APPLE KEYPAD ... .
MICROSOFT Z-80 SOFTCARD
MICROSOFT RAMCARD
ANDROMEDA 16K CARD ...........
VIDEX 80 X 24 VIDEO CARD . .
VIDEX KEYBOARD ENHANCER ... .....
M & R SUPERTERM 80 X 24 VIDEO BOARD
NEC 12” GREEN MONITOR

SANYO 12" MONITOR (B & W)

SANYO 12° MONITOR (Green)

SANYO 13" COLOR MONITOR

TEECO 12" HIGH RES GREEN MONITOR
SSM AIO BOARD (INTERFACE) AT ......

SSM AID BOARD (INTERFACE)KIT ... ...
SSM IEEE 488 INTERFACE ... ... .

145.00
155.00

219.00
349.00
175.00

209.00
299.00
325.00
249.00
115.00



MOUNTAIN HARDWARE

CPS MULTIFUNCTION BOARD ............. 209.00
SUPERTALKERSD200 .................... 259.00
ROMPLUS WITH KEYBOARD FILTER .. ....... 179.00
ROMPLUS W/0 KEYBOARD FILTER . ... ..... 130.00
KEYBOARD FILTERROM . .......... ...... 49.00
COPYROM F PP 49.00
MUSIC SYSTEM ........................ 459.00
ROMWRITER ... ... ... ................ 149.00
APPLE CLOCK ..................c.oou. 252.00
A/D + D/A . B 299.00
EXPANSION CHASSIS ............. ...... 625.00
VISTA COMPUTER CO.

APPLE 40 Track Orive A40 (163 K Bytes) 389.00
APPLE 80 Track Drive A80 (326 K Bytes) ..... 549.00
APPLE 160 Track Drive A160 (652 K Bytes) ... 799.00
APPLE 80 Column Card ................... 329.00
APPLE 8 Inch Disk Drive Controller .......... 549.00

CALIF. COMPUTER SYSTEMS

S-100 BOARDS

2200A MAINFRAME .............. ...... 359.00
2032A 32K STATIC RAM ... .. 599.00
2065C 64K DYNAMICRAM .. ....... ...... 499.00
2422 FLOPPY DISK CONTROLLER &CP/M ... 339.00
2710 FOUR SERIAL1/0 . ................. 249.00
2718 2 SERIAL/2 PARALLEL 1/0 269.00
2720 FOUR PARALLEL 1/0 199.00
2810 Z-80CPU ... ......... ... ... 249.00
APPLE BOARDS

7710A/0 ASYNCHRONOUS SERIAL

INTERFACE .. ... .. ... ... .. ... .. ... .. 139.00
7712A SYNCHRONOUS SERIAL INTERFACE ... 149.00
7424A CALENDAR/CLOCK . ............... 99.00
7728A CENTRONICS PRINTER INTERFACE .... 99.00
APPLE SOFTWARE

MAGIC WINDOW WORDPROCESSOR . ........ 89.00
MAGIC WAND ... .. ... ............. 275.00
WORDSTAR—APPLE ..................... 259.00
MAILMERGE—APPLE (REQUIRES WORDSTAR)  90.00
SPELLSTAR—APPLE (REQUIRES WORDSTAR) . 169.00
DATASTAR ... ... .. ... ... ... ......... 199.00
EXPEDITER Il APPLESOFT COMPILER ........ 89.00
PFS: PERSONAL FILING SYSTEM ........... 79.00
PFS: REPORT GENERATOR ... ........... 79.00
ASCI| EXPRESS TERMINAL PROGRAM ... .... 59.95
Z—TERM COMMUNICATIONS SOFTWARE ....  89.95
MICROSOFT FORTRAN ................. .. 165.00
MICROSOFT COBOL ..................... 550.00
DB MASTER 2.4 . ... ... ................ 179.00
VISICALC 3.3 . ..................... ... 169.00
VISIPLOT 149.00
VISIDEX ... ... 169.00
CCA DATA BASE MANAGER ............... 99.00
A-STAT COMPREHENSIVE STATISTICS PKG ... 119.00

APPLE GAME SOFTWARE

S B EY G (3 D 24.95
POOLAS 29.95
RASTERBLASTER ....................... 24.95
GORGON ... .......................... 32.95
APPLE PANIC ........ ... ... ... .. ... ... 24.95

CP/M is a registered lrademark of Digital Research.

CP/IM SOFTWARE

MICROSOFT BASIC-80 ..
MICROSOFT BASIC COMPILER
MICROSOFT FORTRAN-80

PEACHTREE SYSTEMS . o CALL
MAGIC WAND (REQUIRES CP/M® ) 275.00
WORDSTAR (REQUIRES CP/M® ) ... ... 325.00
MAILMERGE (REQUIRES WORDSTAR) ....... 110.00
SPELLSTAR (REQUIRES WORDSTAR) ........ 199.00
DATASTAR ... ... ... .. ... ........... 249.00
SPELLGUARD Ceeei.o...... 239.00
CP/M PICKLES & TROUT FOR TRS-80 Il .. ... 175.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Controller, P.S.. Cables, Microsoft Basic, CP/M® L A&T

DISCUS | (Single Drive—250K) ............ 799.00
DISCUS | (Dual Drive—S500K) .............. 1429.00
DISCUS 2D (Single Drive—500 K) 869.00
DISCUS 2D (Dual Drive—1 MEG) ... . 1499.00
DISCUS 2 + 2 (Single Drive—1 MEG) .. 1099.00
DISCUS 2 4+ 2 (Dual Drive—2 MEG) .. . 1999.00
HARD DISK SYSTEMS

Controller, P.S., Microsoft Basic, CP/M, A&T

DISCUS M10 (10 Megabytes) .. ...... ... 2949.00
DISCUS M20 (20 Megabytes) .. ...... . 3829.00
DISCUS M26 (26 Megabytes) 3949.00

DECISION 1 COMPUTER
Z-80A, CP/M. NIX (UNIX Identical), 32 to 1 MEG of

memory

Floppy and/or Hard Disk CALL
SD SYSTEMS

S-100 BOARDS

VERSAFLOPPY 1l A&T 389.00
VERSAFLOPPY |1 KIT 329.00
SBC 200 (Z-80CPU) A&T . .............. 369.00
SBC 200 (Z-80 CPU) KIT 299.00
Z-80 STARTER KIT ... ... ... .. ....... 289.00
EXPANDORAM H KIT (OK) ................. 220.00

TRS-80 MOD | HARDWARE

PERCOM DATA SEPARATOR ............... 27.00
PERCOM DOUBLER Wl ... ............... 159.00
DOUBLE ZAP11/80 - .- .- 45.95
TANDON 80 TRACK DISK DRIVE ... .. 429.00
TANDON 40 TRACK DISK DRIVE ............ 299.00
LNW DOUBLER WITH DOSPLUS 3.3D ........ 159.00
TRS-80 SOFTWARE
NEWDOS/80 2.0 MOD I .. ............... 139.00
LAZY WRITERMOD | ............. .. ... .. 125.00
PROSOFT NEWSCRIPT MOD LI ............ 99.00
SPECIAL DELIVERY MOD 1IN .. ............ 119.00
X-TRA SPECIAL DELIVERY MOD i1 ...... .. 199.00
TRACKCESS MOD ) ...................... 24.95
OMNITERM SMART TERMINAL MOD 1\ 89.95
MICROSOFT BASIC COMPILER FOR MOD | 165.00
CORVUS
FOR S-100, APPLE OR TRS-80
MOD I,lI
Controller, Case/P.S., Operating System, A&T
5 Megabytes 3245.00
10 Megabytes ... 4645.00
20 Megabytes 554500
MIRROR BACK-UP ...... ............ .. 725.00
SUPPLIES
AVERY TABULABLES
1,000 3% X '%, . e . 8.49
3.0003% X %he ..., . 14.95
5.0003% X e . 19.95

UARCO PAPER (Prices F.0.B. S.P.)

9% X 11 18lbwhite ............... ...
14% X 11 18lb white ... ....

29.00
39.00

We stock a complete line of computer covers, printer rib-
bons, print wheels & NEC thimbles—CALL US FOR YOUR
NEEDS.

We built a reputation on our prices and your satisfaction.

We guaraniee everything we sell for 30 days. I anything 1s
wrong, fust relurn the item and we'll make it right And. of
course. we'lf pay the shipping charges

We accept Visa and Master Card on all orders. COD orders
accepled up 10 $300.00.

Please add $2.00 lor standard UPS shipping and handling
on orders under 50 pounds. delivered in the continentat U.S
Call us for Shipping charges on items that weigh more than 50
pounds. Foreign, FPQ and APQ orders please add 15% lor
shipping California residents add 6% sales tax

The prices quoled are only valid for stock on hand and atl
prices are subject lo change without notice

(213)706-0333

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
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Small Business
Systems User!

WHEN BUYING CHECKS,
STATEMENTS AND
INVOICES — LOOK FOR
THIS MARK:

.

DS

Computer Forms

7

ON THE DOOR OF YOUR

COMPUTER STORE

DFS Computer Forms are

® Sold by a Local Business

® Satisfaction Guaranteed
@ Available in Small Quantities

® Compatible with Existing
Software

® Very Economical

CODE 35460

Computer Forms

P.O. Box 643 ® Townsend, MA. 01469
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PERSONNELL1. In practice, there may be more than one
way to construct a key to a relation. Social-security num-
ber and time-clock number are values that might also be
used to identify an individual employee.

Normalizing the Data
The first step in normalizing our personnel-data design
is based on the following rule:

RULE 1: For all rows, each column must take a “simple”
value, ie: a single value without repetition.

In PERSONNELL1, the columns labeled (LNG, USE) and
(PRJ, MGR) are in violation of this rule, because an
employee may know more than one programming lan-
guage and may be assigned to more than one project. By
duplicating the nonrepeating values EMP, POS, EXP,
and PAY for each combination of values for the repeating
groups (LNG, USE) and (PR], MGR), the entire relation
may be represented in first normal form, as shown in
PERSONNEL2 (see table 2).

Notice that in PERSONNEL2, the column EMP is no
longer sufficient to identify a row. Multiple rows may be
present for an employee who has more than one entry for
language use or project assignment. One possible solu-
tion is to consider the combination of EMP, LNG, and
PR] as a key, since those three values together are suffi-
cient to identify a single row.

It would appear at first that PERSONNEL2 represents
a step backward, not only because it requires much more
space than PERSONNELI, but also because responding
to the requests

Change employee E's position to S
Add the assignment of employee E to project P
Make employee E the manager of project P

has become much more difficult. This problem is
addressed by the remaining normalization steps, which
are based on the concept of dependence.

e e e e ————e——
PERSONNEL1:
EMP  (LNG,USE) POS EXP PAY (PRJ, MGR)

Bogard | COBOL,3 Sr Prog 4 | 25.00 | Payroil,Smith

FORTRAN,2 A/R.Jonas
Dalton | COBOL,2 Sr Prog 3 [ 24.00 | Inventory,Fitch

P

RPG,3

Fitch COBOL,4 Prj Mgr 2 | 3250 | Inventory,Fitch
James | COBOL,5 Sys Anl 2 129.00 | A/R,Jonas

GPSS,2 Datacomm,
Spivey
Jonas | AMBIT 1 Prj Mgr 1 131.00 | A/R,Jonas
BLISS,2
COBOL,1
Pascal,3

Table 1: PERSONNELI1, a sample of a personnel data base
set up as a nonnormalized table.
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#
PERSONNEL2:
EMP LNG USE POS EXP PAY PRJ MGR
Bogard coBOL 2 Sr Prog 4 25.00 Payroll Smith
Bogard CcoBOL 3] Sr Prog 4 25.00 AR Jonas
Bogard FORTRAN 2 Sr Prog 4 25.00 Payroll Smith
Bogard FORTRAN 2 Sr Prog 4 25.00 A/R Jonas
Dalton CcoBOL 2 Sr Prog 3 24.00 Inventory Fitch
Daiton PL/I 1 Sr Prog 3 24.00 Inventory Fitch
Dalton RPG 8 Sr Prog 3 24.00 Inventory Fitch
Fitch coBOL 4 Prj Mgr 2 32.50 Inventory Fitch
James COBOL 5 Sys Anl 2 29.00 AR Jonas
James COBOL 5 Sys Anl 2 29.00 Datacomm Spivey
James GPSS 2 Sys Anl 2 29.00 AR Jonas
James GPSS 2 Sys Anl 2 29.00 Datacomm Spivey
Jonas AMBIT 1 Prj Mgr 1 31.00 AR Jonas
Jonas BLISS 2 Prj Mgr 1 31.00 AR Jonas
Jonas COBOL 1 Prj Mgr 1 31.00 AR Jonas
Jonas Pascal 3 Prj Mgr 1 31.00 A/R Jonas
Table 2: PERSONNEL2, the data from PERSONNELI arranged into first normal form.

%

)

[t Makes Kids Think.

The Turtle is the perfect teaching and learning tool for
mathematics or programming because abstract ideas are
made visible and concrete. This small robot is easy to connect
and simple commands can be mastered in minutes. Students
absorb powertful ideas while having fun programming the
Turtle to move, blink, beep, draw, or use its touch sensors. In-
terfaces for APPLE, Atari and S$-100 bus computers are avail-
able. The following books are also available from Terrapin.
Mindstorms $12.95 Artificial Intelligence $18.95, Katie and the
Computer $6.95, Small Computers $9.95, Turtle Geometry
$20. Add $2.00 shipping for 1 book and $1 for each additional
bock. MA residents add 5% sales tax. For more information,
write or call Terrapin Inc. / 678 Massachusetts Avenue /
Cambridge, MA 02139/(617) 492-8816
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Data Dependencies

If, for each row, the value of a column Al uniquely
determines the value of a column A2, then A2 is func-
tionally dependent on Al. For example, in PERSON-
NEL1, since each employee has only one position we may
say that EMP determines POS, and that POS is function-
ally dependent on EMP. If the value in column A1 limits
the possible values of column A2 to a specific set, then A2
is set dependent on Al. PR] is set dependent on EMP,
because each employee is assigned to a specific set of pro-
jects. Figure 1 illustrates the dependencies in the sample
data by using single-headed arrows to show functional
dependence and double-headed arrows to show set
dependence. This dependence diagram allows the prob-
lem of PERSONNEL2 to be clearly visualized.

The remaining problems are all violations of the
following rule:

RULE 2: In every row, each column must be dependent
on every part of the key.

For example, the columns POS, EXP, and PAY are not
dependent on the entire key of PERSONNEL2. These

@@@@@@@

Figure 1: This diagram illustrates the two types of data
dependencies, The single-headed arrows show functional
dependence and the double-headed arrows show set
dependence.
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Take Your Cue FromVista...

When it comes to Apples, take your cue Apple Il computer. It also interfaces to all
from Vista's ABOO Eight-Inch Floppy Disk Shugart/ANSI Standard Eight-Inch Floppy Disk
Controller. The ABOO offers a cost-efficient Drives. The ABOO provides cornplete IBM for.
approach to software compatible disk lt, mat compatibility in both singie and double-
memory expansion for your Apple I1® computer. . s a density modes.
The ABOO Controller enables Apple Il users to
access up to five megabytes of online storage sure THE HOT SHOT AT A COOL PRICE.
al{e¥e]y] cgnventionol disk operating (DOS) The ABOO is reasonably priced at 5595, A
commands. price you can't beat when you compare its
Ihe Control and DMA Logic provides high speed Shot 8 Quality and performance.
(1 microsecond per byte) transfer of data from CALL YOUR SHOTS
the disk drive directly to the Apple Il memory . : X :
without processor intervention. Plus, the Phase- V'ngqgif:)er:ia yrg‘:c;jrﬁg;ri'r?\:z‘irl:gig’prc);gill?tirgz’g:
L L ta Separator provides the
ucl)ti%g?e i(r)lodpo?c? rgliob‘?lit;/. bIRIea your Apple system including: High capacity Mini-
floppy Disk Drives, the Vista Music Machine 9
AND THERE'S MORE. and the Vista Model 150 Type Ahead Buffer. In
The controller is compatible with the most OOC%':;]O”;DXZ:‘?S?HE’S %:':eoo',';d‘\’;_"'r‘c'ﬁd
pUpar disk opgraling e - P TRS-B(V)? onz S-IIOeO t')a'seg
systems for the P LY i L L A LT ) \ computers.
) b ey 20 s o v ..\'\
EEL % o

WA R

VI Computer
S Company
1317 E. Edinger Avenue

Santa Ana, CA 92705
(714) 953-0523

Call Toll Free 800-854-8017

Apple |l is a registered trademark of Apple Computers, Inc.
* TRS-80 is a trademark of Radio Shack, Alandy Co.
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PERSONNELS3: BACKGROUND: PERSONNEL4: BACKGROUND:

EMP POS EXP PAY EMP LNG USE EMP POS EXP PAY EMP LNG USE
Bogard | SrProg | 4 [25.00| |Bogard | COBOL 3 Bogard| SrProg | 4 | 25.00| |Bogard | coBoL 3
Dalton | SrProg | 3 [24.00| |Bogard [ FORTRAN 2 Dalton | SrProg | 3 | 24.00] | Bogard | FORTRAN 2
Fitch | PriMgr | 2 [32.50| |Dalton | COBOL 2 Fiteh | PriMgr | 2 | 3250{ | palton | COBOL 2
James | Sys Anl 2 |29.00!| |Dalton | PL/I 1 James | Sys Anl 2 29.00 Dalton | PULI 1
Jonas | PriMgr | 1 [31.00] |Dalton [ RPG 3 Jonas | PriMgr | 1 |31.00| | papon | RPG 3

Fitch COBOL 4 Fitch COBOL 4
James | COBOL B James | COBOL 5
James | GPSS 2 ASSIGNMENTS: James | GPSS 2
jonas gMBIT 1 EMP PRJ Jonas AMBIT 1
onas LISS 2
Jonas | COBOL | 1 SR § jZZZZ EB'SEL ?
Jonas | Pascal 3 GG | el Jonas | Pascal 3
Dalton | Inventory
Table 3: The data from PERSONNEL2 in second normal Fitch Inventory
form. This format was achieved by splitting the relation so James | AR
that there is no partial key dependence. James | Datacomm PROJECTS:
Jonas A/R PRJ MGR
columns are determined by EMP alone, so we will form a VA/R Jonas
new relation, PERSONNEL3 (see table 3), containing Datacomm | Spive
only EMP, POS, EXP, and PAY, having EMP as a key. Inventory Fitchy
The value of USE is determined by both EMP and Payroll Smith

LNG, so a BACKGROUND relation (see table 3), having
a composite key made of EMP and LNG, may be formed
from these three columns. Since BACKGROUND con-
tains EMP as a column, it will still be possible to associate

Table 4: Our final goal—the third normal form. The data
from table 3 are further split into a multi-tabular format to

eliminate any transitive dependencies.

BAR CODE FORYOUR
SMALL COMPUTER.

to generate and read all major for-
mats from Code 39 to HP-41C, and
UPC to the new NATI text software
publication format. You get infor-
mation you can use to program
your small computer for bar code
without detail processing by a
human operator. This method

New in-deth reprt tells
you how-at savings
of up to $40,000

“*Contemporary Applications of
Optical Bar Code Technology'' is a
new, comprehensive report from
North American Technology that
can save you thousands of dollars
in research and development time

when programming and equipping
your small computer for bar code.
Written by the originators of Byte
Magazine's experiments with pub-
lication of software in printed form,
Walter Banks and Carl Helmers,
this 512 page report is the only
complete presentation of materi-
als on keyless data entry using
modern bar code technology. It will
enable you to:

¢ Read HP-41C calculator formats into
your Apple, or other suitable computer.
o Prepare and deliver machine
readable printed software to your
customers.

¢ Read a UPC code into your personal
computer.

¢ Print Code 39 manufacturing inven-
tory tags with your formed character
or dot matrix printer.

Here, in clear, concise, under-
standable language is all you need
to know about bar code history,
software engineering requirements,
283 pages of machine independent
UCSD Pascal* software in source

listing form. There are 44 modules
*Trademark Regenls of the State of California

speeds the operation, eliminates
transiation and entry errors and,
where desirable, permits the use of
unskilled personnel for the entry
function. You save thousands of
dollars as a result. The $500 pur-
chase price of the report includes
license for the commercial modifi-
cation and use of all software con-
tained therein.

For detailed information, send for
our brochure. There is no cost or
obligation. Mail the coupon today.

e e s e

a NORTH AMERICAN
amR ¢ TECHNOLOGY, INC.
mmw Strand Building

WAl (174 Concord St.

Peterborough, NH 03458
(603) 924-6048

Please send me your FREE brochure on
"Contemporary Applications of Optical Bar
Code Technology.”

NAME

ADDRESS
ary

l STATE _ _ wr_
[ _§ N B N B N N |
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This book can save
our company

a lot of money.

Rental
Electronics
is renting

l:at;lug

Rantal Electronics, Inc.
T T "

Rental Electronics, Inc.
(800) 227-8409

In California (213) 993-7368 or (415) 968-8845 or (714) 879-0561
F--------------------------q

O Send me a copy of this book. Soon, please. O | understand you have scads of data

In these inflationary times, my company would terminals and printers for rent off-the-shelf.
like to save money. Your Rental Catalog might Send me a brochure.

help. O | need immediate assistance. Have someone
O I'd like a copy of your Equipment Sales phone me quickly here:

Catalog, too. (A.C.) (number) {ext.)

O I'm interested in desktop computers. Send O | have specific interest in the following

me a copy of your Hewlett-Packard Desktop electronic equipment:

Computer rental brochure.
0 I'd like to see a brochure on intel's Intellec®
Microcomputer Development Systems now for

rent.

NAME TITLE
ORGANIZATION

ADDRESS MAILSTOP.

CITY/STATE/ZIP

PHONE
Please complete this coupon and mail to: Rental Electronics, inc./19525 Business Center Dr./Northridge. CA 91324 l

B wos w50 oum OO NO0 N GEN GED NS EEN NS NS0 NUS NSO N0 NN BN BB o GEN OO G 0 = e o amll
= Rental Electronics. Inc. 1981
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Called “MP/M TII™”

MP/M Il the multiuser
extension of our CP/M operating
system, answers the lucrative
business community demand
for small scale distributed
processing. Smart OEM's,
language companies and
application programmers are
enthusiastically extending
their offerings to satisfy
this “new” market.

MP/M 11 Features

Record locking and file
locking ensure data base validity
when multiple users access
the same data.

With 32 megabyte file
capacity, you can daisy-chain
16 state-of-the-art disk drives,
at 512 megabytes each. This
gives you on-line storage
of 8 gigabytes!

Fast performance is a
certainty. Dispatch time
between users requires as
little as 600 microseconds.

Encrypted passwords
provide security for user files
and directories.

Time and date stamps indicate -
your last update of an application
file and either last access or
file creation.

Additional features provide
increased performance with
exceptionally low system
overhead through streamlined
housekeeping plus 30 refined
utilities. 400K bytes of RAM are
supported. And MP/M iltis
upward compatible with CP/M,

Substantial
Capabilities Included

Major utilities in the MP/M Il
package include our RMAC™
assembler, LINK-80™ L1B-80™
run time library manager,
and RDT™ debugger.

Network capability: Your
product's growth to CP/NET™
is provided in MP/M I1.

To Language &
Application Companies

You're seizing the time-
perishable market advantages
of MP/M Ii. its five manuals help
extend your products to multiuser
status, with accuracy and speed.
LINK-80's overlay facilities help
produce a higher quality.
LINK-80, RMAC and RDT are
powerful development aids —
which don't cost you a thing.

Compatible software
accelerates your entry into the
multiuser market. All programs
running under CP/M also run
under MP/M Il. This means
important continuity. Couple that
with a built-in growth path, and
you're protecting the future of
your business with MP/M 1.

NP

1 9

Extend CBY'M
to Multiuser Systems:

Extend Your Profits




To Hardware OEM’s:

The profitable impact
of multiuser configurations
is profound. Compare your
sum-of-the-boxes pricing:
Multiuser vs. single user.
No question about it. Your next
move will be to re-forecast
sales quotas and profit margins.
MP/M Il is the key. With the
market demand you read about,
the act of extending your systems
to MP/M I1 will bear handsome
rewards. Your next step is equally
clear. Have our marketing group
expedite the MP/M I} data sheet,
OEM price list and contract.
Here's an even more positive
approach. Why not call our mar-
keting group as your first priority?

These 14 companies are
extending 24 languages to run
under MP/M Il

Compiler Systems, Inc.
Control-C Software, Inc.
Digital Research

Ellis Computing
Laboratory Microsystems
Micro-Ap

Micro Focus, Inc.
Microsoft

MT Microsystems, Inc.
Ryan-McFariand Corp.
Sorcim Corporation
SuperSoft Associates
Tarbell Electronics
Timin Engineering Co.

To Dealers,
Distributors,
System Houses:

It takes less effort to make
more money by seling muitiuser
systems. Selling an upgrade
path is easier than moving
dead end, dedicated systems.
MP/M Il means hard disks,
multiple printers and terminals —
add-ons right through full
networking environments.

One sale can truly generate
cash for an extended period.
So call your OEM for delivery
of MP/M | based systems.

Every new market has its
share of easy sales. For a while.
somebody will take those orders
hand over fist. Your share of that
business will probably depend
on a single tactor: Your ability
to get product first.

and business advantages.

Digital Research

Over 250,000 microcom-
puters use our operating
systems. Over 300 OEM's and
400 independent software
vendors (ISV's) use our
products as the basis of
thousands of applications.
These are listed in our CP/M
Compatible Catalog. Over
25.000 copies, per edition,
generate ISV's sales. FORUM,
published quarterly, and ISV
seminars provide technical

o 9./

2

Multiuser Demand

Multiuser demand is more
than a trend. The MP/M Il market
is a fact of business life. It elevates
the microcomputer with larger
scale capabilities, and a larger
dollar/sale market base. You only
get one chance to make a good
first (market) impression. Now
is the time. We're here to help.
Call (408) 649-3896, or write:
Digital Research, PO. Box 579,
Pacific Grove, CA 93950.
Europe: Vector. Intl., Leuven,
Belgium, 32(16)202496
Far East: Microsoftware Assoc.,
Tokyo, Japan, 03-403-2120
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CP/M is a registered trademark of Digital Research. MP/M II,

LINK-80, RMAC, LIB-80, and RDT are trademarks of Digital Research.

3 o o ¢ Copyright 1981 Digitai Research
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an employee’s language experience with personnel data
for that employee.

Splitting the Relation

Splitting the relation, as illustrated in table 3, prevents
the experience part of the model from having columns
that are dependent on only part of the key. A first-
normal-form relation (simple values in each position of
the table) that also has no partial key dependence is said
to be in second normal form.

The situation with project assignments is slightly dif-
ferent. The employee name determines the set of projects
on which that employee works, independent of the lan-
guages used by that employee. This means that a relation
containing PR] should not have LNG in its key. How-
ever, the project name uniquely determines the project
manager. MGR is transitively dependent on EMP, since
EMP determines a set of values for PR], and PR], ih turn,
functionally determines MGR. This transitive de-
pendence must also be removed, according to the follow-
ing rule:

RULE 3: In every row, all columns must depend directly
on the key, without any transitive dependencies through
other columns.

Because each project has only one manager, we will form
the PROJECTS relation (see table 4) from columns PR]
and MGR, using PR]J as the key. (MGR could also be a
key if each employee managed only one project.)

Finally, since each employee works on one or more
projects, a relation called ASSIGNMENTS (see table 4)
may be constructed from EMP and PR]J to form the asso-
ciation between PERSONNEL3 and PROJECTS. Notice
that PROJECTS is “all key” with no additional dependent
columns. This is due to the fact the only thing dependent
on both EMP and PR] is the fact that they are associated.
An association between relations is frequently repre-
sented in this way.

A second-normal-form relation that has no transitive
dependence is said to be in third normal form. All rela-
tions in the data model of table 4 are in third normal
form.

At this point, the design has evolved to the point where
all of the difficult queries mentioned for the initial struc-
ture are easy to fulfill. By selecting all rows of BACK-
GROUND with a given value of LNG, all programmers
who can use a specific language may be located. Access-
ing ASSIGNMENTS with a given PR] identifies all pro-
grammers on the project. Since PROJECTS is now a sepa-
rate relation, associating a project with its manager, for
retrieval or change, is easy. It is equally easy to find
which projects a project manager is supervising.

Using the Third Normal Form

As an example of the simplicity and Flexibility of third
normal form, consider the query “What is the COBOL
experience of senior programmers working on any pro-
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ject managed by Fitch?” One approach, using the struc-
ture of table 4, would be:

1. Look in PROJECTS to find that Fitch manages the
Inventory project.

2. Use ASSIGNMENTS to find that Fitch and Dalton
work on Inventory.

3. From PERSONNEL4 for Fitch and Dalton, discover
that Dalton is the only senior programmer.

4. Using BACKGROUND, find that Dalton has two
years experience with COBOL.

By selecting one or more rows from a relation, then
using column values to select from further relations, as
needed, you can use the data with a high degree of flex-
ibility. This makes it far easier to handle the unan-
ticipated “Oh, by the way, can the computer tell me . . .”
Tequests that invariably occur after a system has been
implemented.

In Summary

Our purpose here has been to examine the data-organi-
zation aspects of the relational model. The relational con-
cept also contains a rigorously defined set of operations
that may be used to manipulate and combine relations in
an algebraic fashion.

We cannot overemphasize that the relational model is
concerned with a logical view of the data—apart from the
physical representation used to store the data. Using only
the abilities to construct multiple keys to the same data
file and to find the first key greater than (or equal to) a
given trial key, relational data organization may be im-
plemented quite easily.

Although table 4 has the appearance of wasteful dupli-
cation in the stored data, a real application would likely
encode all occurrences of a costly-to-store column like
POS by an internal code (possibly one byte in length).
Employees would most likely be identified by a unique
employee code instead of by name. Thus it would be pos-
sible to have the advantages of relational organization
without unreasonably high storage overhead.

In addition to the three normalization steps discussed
here, there is a fourth normal form that arises in connec-
tion with certain types of complex key interdependencies.
(The interested reader may find further discussion in the
references.)m
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SUPERVYZ~-THE NEXT INDUSTRY STANDARD

SUPERVYZ is a revolutionary
software concept designed to
overcome the frustrations of
using CP/IM*This allows you to
crack any non-technical market

without the hassles of teaching

the operating system. instead,
users are greeted with a series
of self-prompting, self-
explaining menus linking the
user directly to the application.
We'll supply the menus or you
create your own, to meet the

exact needs of your customers.

SUPERVYZ presents unlimited
software flexibility by providing

a system to coordinate multiple

application programs. The
menus tie it all together,
allowing program interaction.
Even the most complicated
commands between programs
can be a simple menu choice.

Dealer inquiries invited,
foreign or domestic.

e ———
d@ll@
epPiC || soFTwWaRE

Epic Computer Corporation
7542 Trade Street

San Diego, CA 92121

Tel: 714-695-3560

Circle 442 on inquiry card.
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MANUFACTURERS

Ship SUPERVYZ with every
computer you sell. SUPERVYZ
means software support
interactive help files ... dealer
confidence ... instant foreign
market access . . . vertical
market packaging ... more
computer sales!

DEALERS

Buy SUPERVYZ as a separate
program . .. bundle software
from different suppliers . ..
demonstrate capabilities, not
confusion ... sell computers
more efficiently - SUPERVYZ

the-sale handholding . . .
SOFTWARE SPECIALISTS
Package SUPERVYZ into every
system you deliver . ..
SUPERVYZ is compatible with
over 2000 programs, 300
computers. Target your market
with SUPERVYZ.

USERS

Insist on SUPERVYZ ... don't
buy a computer without it.

does the teaching ... end after-

UPERVIZ

YOUR NEW MARKETING TOOL
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*Supervyz is a trademark of Epic Computer

Corporation. CP/M is a trademark of Digital

Research.
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COMPUTERS
AND

APPLICATION
SOFTWARE
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Build a Bar-Code Scanner
Inexpensively

Printed bar-coded software has
come one step closer to being a prac-
tical reality. I began to realize this
after reading an item entitled
“Hewlett-Packard Introduces High-
Resolution Optical Reflective Sensor”
(November 1979 BYTE, “What's
New" column), which announced the
production of the HEDS-1000 in-
tegrated high-resolution sensor.

I waited, expecting a complete and
relatively simple “scanning wand”
that would be suitable for reading
bar-codes. Confirmation was given
on the cover of the April 1980
BYTE—Hewlett-Packard announced
the HEDS-3000 Digital Wand, a fine
product for those who can afford to
spend $99.50. While the price is fair,
as a graduate student on a fixed
budget I sought a less expensive bar-
code reader.

As an alternative, I constructed a
homebrew bar-code scanner, based
on the HEDS-1000 sensor. The do-it-
yourself scanner is reliable, easily
constructed, and, best of all, costs
about $35 (including the $29 sensor).
For those who are willing to spend
time, rather than money, it represents
a practical alternative to the
preassembled units.

The HEDS-1000 optoreflective sen-
sor is the eye of the scanner. Hewlett-
Packard has incorporated a 700 nm
(nanometer) light source, a
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Bradley W Bennett
238D Vairo Blvd
State College PA 16801

photodiode detector, and the
necessary focusing optics to detect
reflecting and absorbing characters in
a single package. As a bonus, the unit
also includes an NPN transistor that
can be optionally wired as a first
single-stage high-gain amplifier. The
internal connection diagram of the
HEDS-1000 is illustrated in figure 1.

The only other operational re-

quirement in addition to some
elementary op-amp (operational
amplifier) interfacing is that the

Figure 1: Pin arrangement of Hewlett-
Packard’s HEDS-1000 optical reflective

sensor. A light-emitting diode,
photodiode, NPN transistor, and
focusing optics are combined in this
single package.

distance between the front of the sen-
sor and the printed page be kept at
approximately 4.34 mm (0.171 inch).
When set at this distance the sensor is
capable of resolving a 0.190 mm
(0.075 inch) spot size, which is less
than half the width of a normal bar-
code unit. Significant departure from
this setting results in loss of resolution
and, if taken to extremes, complete
loss of detection.

In addition to these technical re-
quirements, the sensor should be
housed in a body that fits comfort-
ably in the human hand, is easy to
construct, and is (of course) inexpen-
sive. | decided to use the body of a
ball-point pen. The “fat pens” pro-
duced by a couple of manufacturers
are an ideal choice. | selected the
Schaefer No Nonsense pen for the
wand because it provided a sufficient
amount of room in the tip. Its barrel
is in two pieces that screw together,
and when not in use, the screw-on
cap makes an excellent protective
cover for the sensor.

Construction

The first step in construction in-
volves disassembly and modification
of the pen barrel. At the top of the
pen is a spring, which is easily
removed by drilling out from the top
side. This modification becomes
useful later, as it allows the scanner

Circle 260 on inquiry card. =%
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DETACHABLE INSERT

cable to exit from the top. Select a the barrel top. Slightly lower on the grommet, in which will be placed an
drill bit that will allow one half of a side of the barrel, drill a hole of LED (light-emitting diode). These
grommet to be inserted and glued into  similar size for the other half of the modifications are shown in figure 2a.

Although the indicator LED is op-

(24) (2b) tional, it does provide a convenient
PABLE monitor of the wand’s operation.
SPLIT GROMMET A critical design factor is the

number of conductors in the scanner
cable. My scanner employs a five-
conductor cable, which permits all in-
terfacing to be done externally from
DRILL FOR SNUG FIT the wand. This could have been

HEDS-1000

K.
=

Led o reduced to four conductors had I
O’ | placed the HEDS-1000 LED current-
/®/ PEN BARREL limiting resistor (R1) inside the barrel.

SPLIT |

In fact, I did try to place the entire cir-
GROMMET

cuit within the pen barrel, but it was
obvious that a short circuit between

T pin 6 and a positive power-supply ter-

<—— CUT WITH TUBING CUTTER

2.5¢cm (1in.) minal was a strong possibility with
g DISCARD such a crowded arrangement. (Burn-
- l l ing out the LED within the sensor

makes the sensor little more than an

Figure 2: Modifications made to Schaefer No Nonsense pen barrel. With contents expensive phototransistor.)

removed, the pen becomes a home for the HEDS-1000 sensor. The cable and indicator If you are limited to a three-
LED are affixed to the pen barrel (2a), while the sensor is mounted to the pen tip (2b). conductor cable, I suggest you
eliminate the barrel-mounted in-
dicator LED and move R1 inside the
barrel. By keeping the rest of the cir-
cuitry outside of the barrel, the circuit
can easily be fine tuned.

VT 100 Owners: Modifications to the pen tip are
m E K“ To F AST shown in figure 2b. The simplest way
to make a clean cut, perpendicular to
AND mv G the pen’s axis, is with a small tubing
ED'“N cutter. Although not absolutely
I'o.’ YOUR KED lprl'on]. critical, the cut should be made about
2.5 c¢m (1.0 inch) from the tip end.
This will insure that enough of the
threaded part of the tip remains to
securely hold the sensor while permit-
ting adjustment of the sensor-to-
reflector distance. After cutting, the
threaded end of the tip should be
carefully drilled out so the sensor can
be pressed in snugly.
Again, it is important that the
distance from the sensor’s front sur-
face to the tip’s cut face be kept at ap-

proximately 4.34 mm (0.171 inch). I
found this easiest to do by making a

INTRODUCING VT 100 KEYS FOR THE KED EDITOR... These quality S
3-color keys will make editing faster and simpler. They're easy to install— f::bri’}:’i’;hc’?’trs‘qers.zxaf:y 234 mm
no overlays—just pull out the old keys and push in a new set with the & its inside the tip op

KED functions clearly stated. A set of 18 3-color keys — $40, LI e LTS G0 Gt S
must be large enough to make contact

. l . ¥
s mro“'cS 4 Frost St/Cambridge, MA 02140 only with the sensor’s metal can, and
{617) 739-7710 it must not obscure the transparent

filter. Successively lapping the end of
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DETACHABLE INSERT

DETACHABLE INSERT

Performance
Reliability

on svoraoor - 1OSHIBA

cnc:s own surerne, A~ DESKTOP
5-MBYTE MICROCOMPUTER

CMC intarnational offers dealers the new Toshiba computer line,

CP/M® -based micros with fots of flexibility...your choice of one 1-200 S:zs’;:x s‘:?::: ’3omg|':;" with
or two drives, either 5% or 8 inch. Toshiba computers come with EP/M M BasicB0 and CBasic.
C/PM, Microsoft Basic80 and CBasic® . We’re proud to offer a

system with day-in, day-out dependability, backed by one of the .'“" ! ,"" -

world’s largest electronics manutacturers. And, we offer a com- 15%" 280k ZD? z 0 .280"
prehensive dealer program including parts and module inventory, Dlst: Drive Sk‘ oS
and prepaid freight for warranty repalrs ()f you ever need it). List 3996 List 44956

ALSO DISTRIBUTING 64k RAM, 80x24 12' screen,
T-250 compiete with CP/M, M Baslc80

*Corvus eTandon C.(toh and CBasic.

oNEC eSeagate *MicroPro Model 3 Model 4
eDysan *MPI eAccounting Plus 18" 1mbyte 2 8" 1mbyte
*Epson eSuperbrain ePgachtree Disk Drive Disk Drive
eVerbatim +Compustar edBass II List *4495 List *6495

YOUR STOCKING DISTRIBUTOR
EXCELLENT DEALER DISCOUNTS

A Division of Computer Marketing Corporation To Order Call Toll Free

ENI[BNA"“" [l  reoodzsases

11058 Main, Sulte 125 Bellevue, WA 98004

PHONE (206) 453-9777  TELEX: 152 556 SEATAC
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New Software from

CompuView

MicroCraftSystems, ..
Apple Software Development Tools

MicroCraft offers the Apple user a flexible set of
development tools. This includes a low-cost full screen
editor, the most powerful 6502 Macro Assembler
available, and a compiled graphics language optimized for
real-time applications. Each package compliments any
Apple system and together they offer unequaled power
and versatility.

RGL Real-time Graphics Language

Do real-time animation ® Similar to ‘C’ ® Display, move
and rotate 3D objects ® Compiles text files to ‘BRUN’able
binary object files. $75 / $25 Until 10/31/81

MacroLink Complete 6502 Assembler

Disk Assembler ® Text to binary object ® Standard 6502
mnemonics ® Recursive macros with up to 10 arguments
® Nestable conditional assembly ® Links source or object
code ® Nestable file includes ® Unlimited source file size
¢ Editor provided $125 / $20

SuperEdit Full Screen Editor

Horizontal scrolling allows 80 columns ® Uses standard
text files ® Move cursor by character, line or page ® Find,
search and replace ® Block move and copy ® Use with RGL
or MacroLink ® 80 column video board versions also
available. $75 /%20

DiskScreen Disk Utility

Displays a complete disk sector in hex and ASCII,
using high-res screen ® Edit sector by typing over
display $40/ $10

Complete Assembler System [MacroLink, SuperEdit,
DiskScreen] $200 / $40

Complete Graphics System [RGL, SuperEdit] $120 / $40

Systems available to utilize extra 16K or 32K
expansion boards Please inquire

Note: All programs require a single disk drive and 48K.
When ordering please specify configuration.

Telephone (313) 996-1297
Circle 106 on inquiry card.

8086 Software

¢ VEDIT full screen editor for CP/M-86.

¢ Contact us for availability of VEDIT for SCP 86-DOS and
IBM 8088 computer.

¢ CP/M-86 BIOS for popular S-100 disk controllers.
Source code $185

V-COM Disassembler

Finally a Z-80 disassembler for CP/M which produces
easy to read code, a cross reference table, and handles
INTEL and ZILOG mnemonics. V-COM is exceptionally
fast and produces a .ASM file directly from a .COM file.
V-COM can accept a user-created file containing
assignments of labels to 8 and 16 bit values. A second file
can specify the location of tables and ASCII strings.  $80

FASTSCREEN CRT emulation and
Command Line Editor

Memory mapped displays offer over ten times the
speed of the fastest CRT terminal but are usually not
supported by application software. This is where
FASTSCREEN fits in. FASTSCREEN provides a fast and
highly compatible emulation of several popular CRT
terminals for most memory mapped displays. It also
provides editing and re-entry of any line on the screen,
paging, and includes interrupt driven keyboard routines.
(FASTSCREEN is provided as source code on a CP/M
compatible diskette and requires assembly language
modifications for installation.) $85

PIICEON 24 x 80 S100 Video Board

The PIICEON V-100 is the heart of a high speed
alternative to a CRT terminal. Being I/O mapped, it uses
no memory space, yet runs at full processor speed.
FASTSCREEN is the perfect software driver for the
V-100. Fully assembled and tested by PIICEON, the
company known by OEMs for reliability.

PIICEON with FASTSCREEN $510
PIICEON board only $475

Circle 107 on inquiry card.

CompuView is proud to carry the MicroCraft Systems, Inc. quality software for the Apple II.

CompuView Products Inc.

618 Louise, Ann Arbor, Michigan 48103 ® Telephone (313) 996-1299



Customizable

The Unique Difference that Sets
VEDIT Apart in Full Screen Editors

Total user customizability is a predominate reason that
over a thousand users find VEDIT the easiest to use full screen
editor. It makes VEDIT the only editing package which allows
you to determine your own keyboard layout and use the cursor
and special function keys on any terminal having them. And
only VEDIT fully supports all of the newly available terminals. It
may come as a surprise to you, that with any other editor or word
processor, you will have to memorize obscure control
characters or multi-character sequences, while your terminal’s
extra keys and editing functions go unused. The customization
extends to setting the default tab positions, scrolling methods
and much more. lt's almost like designing your own editor for
your system, applications and preferences. And all of this is
easily done with the setup program which requires no
programming knowledge or ‘patches’, but simply prompts you
to press a key or enter a parameter.

Unequaled Hardware Support

The CRT version supports all terminals by allowing you to
select during setup which terminal VEDIT will run on. Features
such as line insert and delete, reverse scroll, status line and
reverse video are used on ‘smart’ terminals. All screen sizes are
supported, including large ones such as the 60 X 80 format on
the Ann Arbor Ambassador terminal. Special function keys on
terminals such as the Heath H19, Televideo 920C and IBM
3101, and keyboards producing 8 bit codes are all supported.
The memory mapped version is extremely flexible and supports
bank select and hardware cursors such as on the SSM VB3.
With this level of customizability and hardware support, you will
feel for the first time that the software was optimally designed for
your system.

Fully Compatible Replacement for Ed

Since VEDIT creates and edits standard text files of up to
one diskette in length, it serves as a replacement for the CP/M

standard editor ED. Of course, you benefit from the fastest and
easiest to use ‘What you see is what you get’ type full screen
editing available, fast disk access and an editor which takes up
only 12K of your valuable memory space. With VEDIT you will
never again need or want to use the slow and tedious ED.

Special Features

VEDIT is more than just a full screen editing replacement
for ED, it gives you many new editing capabilities, such as a
scratchpad buffer for moving and rearranging sections of text,
complete file handling on multiple drives and iteration macros.
Amoung its special features you will find automatic indenting for
use with structured programming languages such as Pascal
and PL/|, and other special facilities for Assembler and COBOL.
A real time saver is the ability to insert a specified line range of
another file anywhere in the text. Unlike most software, VEDIT
will even tolerate your mistakes. For example, one key will
‘Undo’ the changes you mistakenly made to a screen line, and
the disk write error recovery lets you delete files or insert another
disk should you run out of disk space.

Ordering
Many dealers carry VEDIT, or you may contact us for fast
delivery. Specify the CRT version, your video board or

microcomputer, the 8080, Z80 or 8086 code version, and disk
format required.

VEDIT for 8080 or Z80: Disk and manual ............... $130
VEDIT for CP/M-86: Disk and manual .(.NEW) ............ $185
Manual: Price refunded with software purchase............. $15

VISA or MASTERCARD Welcomed

CP M and MP/M are reyistered trademarks of Digital Research.,
Inc. Apple Il is a registered trademark of Apple Computer. Inc.
SoftCard is a trademark of Microsoft. TRS-80 is a trademark of
Tandy Corp.

* North Star ®* Cromemco * Heath H8/H89 * SuperBrain * Apple 1l Softcard * TRS-80 Model Il & Model |
Most other CP/M Systems with CRT or Memory Mapped Displays ®* MP/M * CP/M-86

CP/M
CUSTOMIZABLE
FULL SCREEN EDITOR

CompuView Products Inc.

618 Louise, Ann Arbor, Michigan 48103 * Telephone (313) 996-1299
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RCA’s remarkable new VP-3303
Interactive Data Terminal turns any
home TV into a videotex display unit.

Now you can connect your family to
the whole informative and entertaining
world of CompuServe, The Source, Dow
Jones News/Retrieval and other time-
sharing and data-base networks.

All you need is our VP-3303, a
modem and a modem cable, a telephone
and your home TV.

You can get instant access to re-
gional newspapers and newsletters . ..
weather reports and sports results. . ..
computer games and more. You can use
the VP-3303 to make airline reservations
... find restaurant recommendations in
cities around the world. Plus stock mar-
ket and corporate data. Or access your
school or business computer. You can
even send electronic mail and buy
products.

What you have working for you is
a versatile, feature-packed interactive
data terminal which can be worth
far more to you than its low price.
Its unique color-locking circuitry gives
you sharp color graphics and rainbow
free characters. You get 20- and 40-
character formats in one of eight col-
ors and separate color backgrounds.
The spill-proof, easy-to-clean keyboard
is highly suitable for
hostile environments.
And the light touch

[ e 1l
. P »
fe e _ V- [+

membrane keyboard switches give you a
natural feel. With reverse video, you can
emphasize certain letters, words or sen-
tences. A built-in tone generator . . . plus
a white noise generator . . . let you create
everything from the sound of explosions
to the sound of music.

The RCA VP-3303 is complete with
both RS232C and 20mA current loop in-
terfaces. It has six baud rates, eight data
formats and ASCH encoding . . . versatil-
ity that allows you to connect directly to
a computer, as well as time-share.

The RCA VP-3303 is truly a fine video-
tex terminal. And don't forget, it's made
by RCA . . . the first name in television
...now the foremost name in videotex
terminals.

See a demonstration of the new
RCA VP-3303 at your local computer or
electronics dealer, or order direct from
RCA, toll free or by mail.

Order now ... only $389.00 (Sug-
gested user price.) For more infor-
mation call toll free. 800-233-0094. In
Pennsylvania, call  717-393-0446.
Visa or MasterCard holders may
order by phone. Or send a check

including $3 delivery
charge per unit plus your
local sales tax.

N
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a suitable piece of aluminum rod over
fine emery paper will quickly achieve
the required height.

Before seating the sensor at this
distance with a small drop of epoxy,
the small indexing tab above pin 8
must be removed so that the tip
assembly can be threaded into the
barrel. Careful filing does the trick.
The leads should also be trimmed to
guard against electrical shorting after
assembly.

At this point, all that remains is to
solder the cable leads and complete
final assembly. In addition to solder-
ing the cable connections on the sen-
sor, solder a wire between pins 4 and
8 and extend it another 10 cm (4 in-
ches). This is the ground lead for the
side-mounted LED. Carefully screw
the tip assembly into the barrel while
rotating the cable with the tip
assembly. This is easier to accomplish
with two people: one holds the cable
and tip assembly, the other turns the
barrel.

Fish the indicator LED’s ground
and cable lines through the side hole
and half-grommet and solder them to
the LED's shortened leads. Place a
small drop of epoxy on the LED and
half-grommet and press them into the
side hole from the outside. The scan-
ning wand is now complete. The
finished product, with calibration
cylinder, appears in photo 1.

Sensing Circuit

As shown in figure 3, the circuitry
to make the sensor’s output TTL-
(transistor transistor-logic) compati-
ble requires only two integrated cir-
cuits. Three op amps in the LM324
packages handle amplification and
comparative functions, while the
7413 NAND Schmitt trigger “cleans
up” the sensor’s output by only pass-
ing pulses above a threshold voltage.
To stabilize the common-collector
circuit using the sensor’s NPN tran-
sistor, a 15 pF capacitor and
1 megohm resistor are put in parallel
with the transistor. Nominal outputs
at this stage are approximately
+3.2 V for a light-absorbing surface
(black) and +1.7 V for a reflecting
surface (white). These values can be
adjusted by varying resistor R10.

Circle 365 on inquiry card.



From picture perfect.
To letter perfect.

Amdek Amdek
Color-I ~ Video-300
FCC/UL approved

At Amdek, we make monitors for people who compatible with most computer and word processing S
demand state-of-the-art color. And for people who systems. So compare our performance with other
know that crisp, clear text display is an art in itself. monitors. Then compare prices. For quality and value,

Our versatile Color-I 13" video monitor features you'll choose Amdek.
standard NTSC composite input, front-mounted con- NEW THIS FALL: our advanced high resolution .
trols and a built-in speaker with audio circuit. Our Color-II monitor with interface board for Apple II com-

popular Video-300 12" Green Phosphor monitorhasan  patibility. Color-Il features RGB, TTL input and 560(H)
easy-to-read, non-glare screen, 18 MHZ band width x 260(V) resolution for crisp 80 x 24 character display 2
and 80 x 24 character display. g and exceptionally sharp color graphics. Ask your

Both offer easy portability, with lightweight dealer about an Amdek Color-1I, Color-1, or Video-300
cabinetry and molded-in handles. And both are fully monitor today.

Panyim = ¢

2420 E. Oakton Street, Suite “E,” Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786

Come see our complete line of color, green phosphor
and black /white monitors at the COMDEX Show
(Booth 386-8) in Las Vegas, November 19-21.
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Photo 1: Author'’s bar-code scanning wand. The wand is based on Hewlett-Packard’s
HEDS-1000 optical reflective sensor (the metal can with eight pins), and a Schaefer No
Nonsense ball-point pen. The calibration cylinder appears at the right of the HEDS-1000
module.

The signal is fed to the inverting
input of one of the LM324's op amps,
which is configured as a comparator,
The amplifier’s other input receives a
reference voltage set through the
voltage divider of R3 and R4. The
divider network should be adjusted
so that this input to the amplifier is
about +2.5 V, which will ensure
that the scanner produces on and off
pulses approximately equal in length
{(while scanning equally sized absorb-
ing and reflecting characters).

The output of the first op-amp
stage is coupled to the inverting input
of the second op-amp comparator,
which drives the scanner’s LED. The
first stage’s output is also sent to a
voltage follower that drives a NAND
Schmitt trigger. Besides functioning
as an inverter, the Schmitt trigger
provides a sharp output that is
filtered by the 1000 pF capacitor.
Although the addition of this
capacitor does cut down on response
time when scanning at extremely high
rates, it poses no problem for prac-
tical hand scanning.

+5V
. ‘
X DENOTES WIRES WHICH PASS
:;ng b3 5‘030'( b4 ‘I‘OGOK THROUGH CONNECTING CABLE
iIC1 b 4 2
HEDS-1000 3 1
———)\—— 0~ ——— o — 3 RS
i R —i 100K
| i — W
SR1 I | 2r10 S R4
31359 i | S1MEG $ 100K
|
6 ‘ | 2R7
_"_‘5—@“ | 1 $270K
| | T
| Lep | PHOTODIODE I 15pF
| |
| |
b= ic30
+5V 5 7413
4 6
2| n ouTPUT
0.1uF 1
J: c2
’r 1000 pF
Figure 3: Schematic diagram of the circuit to make the sensor’s output compatible with
transistor-transistor logic. The sensor’s integral NPN transistor is connected as an |Number Type +5V GND
amplifier/driver. One section of an LM324 quad-operational amplifier is connected as
an inverting comparator. The output of this stage is fed to the indicator LED (mounted Ilg; 3582541 000 4 »
on the pen barrel) through a second amplifier section. The signal also goes to a voltage- 103 7413 14 7

follower-connected op amp that drives a Schmitt-trigger NAND gate. The NAND
gate’s sharp output pulse is filtered with a 1000 pF capacitor.
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INC,

8397 N.W. Grant Ave. ® Corvallis, Oregon 897330

Introducing the Enhancer Il: a new
Standard which is improving the
relationship between Humans and
Apples. The Enhancer Il can help
your Apple Il's keyboard be€ome
more sociable by remembering
words or phrases which can be
entered into the Apple by the mere
touch of a key. Life can become
even easier because the Enhancer I
can rpemember what you typed
while your Apple was busy talking
to your disc (or doing other things).
Naturally, it knows the difference
between upper and lower case
letters and what shift keys are
supposed to do. It even knows to
auto repeat any key held down. The
Enhancer ]l replaces the encoder
board making installation simple.

Suggested retail price: $149.0Q0.

0o
@

See Us At

compene

November 19-22, 1981 / Boom NQ. 1618
Las Vegas Convention Center. Los Vegas, NV O

The Soft
Video
Switchis
an auto-
matic ver-
sion of the |

opular
The time tested Videoterm 80 pap

r2n

THE DAWN

OF A NEW ERA
FOR APPLE II
THE

ENHANCER IL

Q

Videoterm Utilities Oisc
(includes}
¢ Font Editor
® Pascal Mid-Res Graphics
e Applesoft Read Screen Utility
® Top & Bottom Scrolling
e Pascal Vidpatch
e Graphics Template
Character Set EPROMs  $29.00 ea

$37.00

column card:

e 80 characters x 24 lines

o True decenders

® 7 x Scharacter resolution

* Low power consumption

* Compatible with most word
processors

* Softcard and CP/M compatible

* Modem compatible

* Most popular character set of
any 80 column card

® Alternate character fonts available

Suggested retail price $345.00

rw,
Switch- y m i

plate. It 4

knows

whether it should display 40 or 80
columns or Apple graphics. It does
the tedious work of switching video-
out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod is also sup-
ported. Package price 1s $35.00.

The original Keyboard and Oisplay
Enhancer is still available for Revi-
sion 0-6 Apples (on which the new
Enhancer Il will not fit). These
Apples have memory select sockets
at chip locations 01, E1 & F1. The
Keyboard and ODisplay Enhancer
allows entry and display of upper &
lower case letters with fully func-
tional shift keys. It does NOT have
user definable keys nor a type ahead
buffer. The price is $129.00.

¢ Half Intensity

® Inverse

* German

o Katakana (Japanese}

o Line Drawing Graphics

(Expanded)

e Spanish

e French

* Math & Greek Symbaols

e Super & Subscript
Ovorak EPROM
(Enhancer)
Lower Case Chip

$239.00
$29.00
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Figure 4: Memory-mapped interface to the signal bus of a microcomputer. The
decoding circuitry will gate the bar-code scanner's output onto the data bus whenever
an address within the selected 1 K-byte space is accessed by a memory-reference in-
struction. In this arrangement, the 1 K-byte space resides somewhere in the top
16 K bytes of the address space. (This interface is compatible with the software
presented in Ken Budnick’s book Bar Code Loader.)

LETTER QUALITY PRINTER

® DUAL USE. A PRINTER AND A TYPEWRITER
e SELLF TEST PROGRAM BUILT IN

The BYTEWRITER is a printer consisting of a micro-processor controlled
assembly internally connecied 1o an SCM Coronamatic 8000 office
tvpewriter.

OTHER FEATURES TO ORDER

Back space. Send certified check or money order.
Parallel input. - Personal checks take 2 weeks.
- Pin compatible with - We do not ship C.O.D.
TRS-80 expansion interface. Add $10 for shipping and handling in
Typewriter operation with continental US.A.
nothing to disconnect. -N.Y.S. residents add 7% sales tax.

BYTEWRITER

125 NORTHVIEW RD,, ITHACA, N.Y. 14850
(607) 272-1132
SCM Coronamanc 8000 is a rademark of SCM Corp.

I'RS 80 1s o rademark of Tandy Corp.
BYTEWRITER 18 a1 trademark ot williams Laboratories.

That's all there is to making a sim-
ple bar-code scanner. The circuit in
figure 4 illustrates an extremely sim-
ple interface to an 8-bit microcom-
puter bus. The signal from the wand's
output is gated onto the computer’s
data bus through a memory-mapped
addressing scheme. The wand’s out-
put will be available when a memory-
reference instruction is executed ad-
dressing a 1 K-byte block anywhere
in the top 16 K bytes of address space
(the specific block is selected by a
jumper connection). The high-order
bit on the data bus receives the signal.

Ken Budnick’s book Bar Code
Loader (available from BYTE Books)
contains bar-decoding programs for
the 8080, 6800, and 6502 micro-
processors which read the high-order
data bit. Due to their simplicity, the
routines can be easily modified to
work in almost any system.

One comment should be made con-
cerning this software. Even on my
slow 2.048 MHz 8080A-based
system, | found it was impossible to
scan fast enough to keep the counting
register from timing out (the register
exceeded the counting limit of 255).
By adding a DCR...JNZ (decrement
register...jump on not zero) loop in
the input scanner sections of the soft-
ware, [ solved the problem. I suspect
that similar changes will have to be
made to the software for other
systems. Note that the addition of
this time-killing loop does not result
in a significant reduction in practical
hand-held scanning speeds—I ac-
curately and reproducibly scan at
more than 25 cm (10 inches) per sec-
ond.

Bar codes represent a reliable and
convenient method of mass-
distributing digital information.
Hewlett-Packard’s design and pro-
duction of the HEDS-1000 sensor
makes bar-code reading practical for
me. Combining it with some simple
interfacing has made printed software
a reality.m

The HEDS-1000 optical-reflective sen-
sor can be ordered from Hamilton-Avnet,
1175 Bordeaux Dr, Sunnyvale CA 94086.
Address orders to Sales Department.
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datasouth announces...

THE TOTAL PRINTER PACKAGE!

With so many matrix printers on the market today, it may seem
tough to find exactly the right one for your application. Some
models may offer the speed you need, others the communications
flexibility and still others the forms handling capability. But no
printer offers all the features you need. .. until now.

The DS 180 matrix printer provides the total package of perfor-
mance features and refiability required for applications such as
CRT slave copy, remote terminal networks and small to mid-range
systems. Not a “hobby-grade” printer, the DS180 is a real work-
horse designed to handle your most demanding printer require-
ments. And pricing on the DS180 is hundreds of doilars below
competitive units.

High Speed Printing — Bidirectional, logic-seeking printing at
180 cps offers throughput of over 200 Ipm on average text. A
9-wire printhead life-tested at 650 million characters generates
a 9x7 matrix with true lower case descenders and underlining.
Non-voiatile Format Retention—a unique programming keypad
featuring a non-volatile memory allows the user to configure the
DS 180 for virtually any application. Top of form, horizontal and
vertical tabs, perforation skipover, communications parameters

SeeUsAl

‘ ovember
‘ Las Vegas Convemuon Center, Las Vegos, NV

and many other features may be programmed and stored from the
keypad.When your system is powered down, the format is retained
in memory. The DS180 even remembers the line where you stopped
printing. There is no need to reset the top of form, margins, baud
rate, etc....it's ali stored in the memory. If you need to recon-
figure for another application, simply load a new format into the
memaory.

Communications Versatility—The DS180 offers three interfaces
including RS232, current loop and 8-bit parallel. Baud rates from
110-9600 may be selected. A 1K buffer and X-on, X-off hand-
shaking ensure optimum throughput.

Forms Handling Fiexibility — Adjustable tractors accommodate
forms from 3"-15". The adjustabie head can print 6-part forms
crisply and clearly making the DS180 ideal for printing multipart
invoices and shipping documents. Forms can be fed from the front
or the bottom.

If you would like more information on how the DS180's low-cost
total printer package can fill your application, give us a call at
Datasouth. The DS180 is available for 30-day delivery from our
sales/service distributors throughout the U.S.

datasoutin

computer corporation

4740 Dwight Evans Road e Charlotte, North Carolina 28210 ¢ 704/523-8500



Introducing
the Sinclair ZX81

If you're.ever going to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near the price: only $149.95* completely
assembled.

Don't let the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
in personal computers

The ZX81 is a major advance over
the original Sinclair ZX80—the world’s
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com-
puters costing two or three times as much.

Just look at what you get:

B Continuous display, including moving
araphics

B Multi-dimensional string and numerical
arrays

* Plus shipping and handling. Price includes connectors
for TV and cassette, AC adaptor. and FREE rnanual

NEW SOFTWARE:Sinclair has ZX PRINTER: The Sinciair ZX

published pre-recorded pro-
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

B Mathematical and scientific functions

accurate to 8 decimal places

B Unique one-touch entry of key words

like PRINT, RUN and LIST

B Automatic syntax error detection and

easy editing

B Randomize function useful for both

games and serious applications

B Built-in interface for ZX Printer

B 1K of memory expandable to 16K
The ZX81 is also very convenient

to use. It hooks up to any television set

to produce a clear 32-column by 24-line

display. And you can use a regular

cassette recorder to store andrecall

programs by name.

If you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZX80 for only $39.95, pius shipping
and handling—complete with new key-
board overlay and the ZX81 manual.
So in just a few minutes, with no
special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)
With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Warranty and Service Program**
The Sinclair ZX81 is covered by a
10-day money-back guarantee and a
limited 90-day warranty that includes free
parts and labor through our national
service-by-mail facilities.
**Does not apply to ZX81 kits

Printer will work with your ZX81,
or ZX80 with 8K BASIC. it will
be available in the near future
and will cost less than $100.

and handling.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81 is expand- 164-page programming guide

able. Sinclair's 16K memory
module piugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping

ZX81 MANUAL: The ZX81
comes with a comprehensive

and operating manual de-
signed for both beginners and
experienced computer users.
A $10.95 value, it's yours free
with the ZX81.



Introducing
the ZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form
for the incredible price of just
$99.95¢ It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy-
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron!

How to order

Sinclair Research is the world'starg-
est manufacturer of personal computers.

The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week,

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you-can start enjoying
your own computer.

To order, simply catl our toli free
number, and use your MasterCard or VISA.

To order by mait, please use the

oupon. And send your check or money
order. We regret that we cannot accept
purchase orders or C.0.D's.

CALL B00-543-3000. Ask for op-
erator #509. In Ohio call 800-582-1364.
in Canada catl 513-729-4300. Ask for
operator # 509. Phones open 24 hours
a day, 7 days a week. Have your Master-
Card or VISA ready. /
These numbers are for orders
only. For information, you must write to
Sinclair Research Ltd., One Sinclair Plaza,
Nashua, NH 03061.

Ssirnci=sir

/

[N [AD coDE \118Y| PRICEt  QTY.  AMOUNT
' ZX81 | §149.95
: ZX81Kit | 99.95

" 8K BASIC chip (for ZX80) | 39.95
16K Memory Module (for ZX81 or ZX80) 99.95
¥ o _Ship_ping and H_andling 495 $4.95
—— Toship outside USA add $10.00 | | Hi

TOTAL |
MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061

NAME — = e —
ADDRESS L=l S S L

'CITY/STATE/ZIP — = — ———
3 t U.S. Dollars



Software Review

Reversal
Othello for the Apple II

Mark Friedman
23 Forge Dr
Nashua NH 03060

“Winner of the software division of the First Interna-
tional Man-Machine Othello Tournament” is the declara-
tion that catches your eye when you pick up the box.
And if that's not intimidating enough to a casual game
player, consider that Reversal is written by the
Spracklens of Sargon chess fame. Is there any hope of
winning? The answer is a most emphatic yes, depending
on the level of play you select. At the same time, how-
ever, Reversal is capable of giving even the best player a
tough run for the money.

The game is played on an eight-by-eight square board,
and the object is to occupy more squares than your oppo-
nent. The game’s rules are very simple: you place one
piece on the board per turn and try to trap your oppo-
nent's pieces between your own; all pieces trapped
become yours. It sounds simple, and, as any Othello
player knows, it is . . . sometimes.

Reversal comes in the now standard Hayden Game-
ware box, with a better-than-average instruction booklet
and a registration card. The disk carries what seems to be
its own operating system, as well as the game itself, and
is, of course, both write-protected and “uncopyable.” At
least the few casual efforts I made to copy it failed. The
registration card indicates that if your original disk
becomes unusable in less than a year, it will be replaced
free of charge. The instruction booklet, however, states
that replacement will be free for 90 days, after which a
copy will cost $5.

Loading Reversal is simple, although a mention of its
13-sector status would make the first time even easier for
those with systems that default to a 16-sector format. It

might also make you feel a little better if you were
warned that several head initializations, with their usual
clatter, are normal (at least they were on my system, with
any drive I used). Once loaded, you are offered four
choices: play a game against your Apple II; start a game
with any given board layout; play against a fellow
human; or exit from the program. Be forewarned that
exiting delivers you into the hands of the Monitor pro-
gram. You should also be aware that the instruction
booklet is written in a tutorial style, which is fine for a
first reading, but a table of available commands would
make life easier a week later.

If you elect to play a game, you are asked several ques-

__ At a Glance

Othello is a trademark of CBS.

Name Apple floppy disk
Reversal

| Language
Type Assembler
High-resolution graphics
game playing a version of Computer

Othello

Manufacturer

Hayden Book Company
50 Essex St

Rochelle Park NJ 07662
(800) 821-3777

Price
$29.95 tape; $34.95 disk

Format
Apple cassette or 5-inch

Apple 1I with at least 32K
bytes of memory; tape or
disk drive; video monitor or
TV

Documentation
14-page booklet

Audience

Game enthusiasts of all ages,
Othello enthusiasts in par-
ticular
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THE DISC

The dedicated power of this complete single board computer is provided to
each user, making the DISCOVERY MULTIPROCESSOR unique among
multi-user systems. With the power and expandability of distributed process-
ing @ With the economy of shared peripherals ® With the flexibility of shared
and public files ® And all of this with full CP/M* and S-100 compatibility.

Multiprocessing Software

Our Distributed Processing Oper-
ating System, dpc/os®, resides in
the Service Processor, establishing a
CP/M environment for each user
and managing access to the shared
system resources. Multiuser facilities
are provided for print spooling, for
interprocessor communication and
for private, public and shared-update
files. Several processors can be em-
ployed concurrently by a single user
via the enhanced batch submit facil-
ities. And with DISCOVERY all
CP/M  compatible programs will
execute without modification, thus

protecting your software investment. *CP/M is a registered TM of Digital Research, Inc.

Multiprocessing Hardware

The ACE 64K Distributed Process-
ing Single Board Computer, the
dpc-180" gives the DISCOVERY
MULTIPROCESSOR its own unique
architecture. One DPC is dedicated
to each user providing exclusive use
of the onboard Z-80, 64K ram and
serial 1/0. Access to the shared
resources is provided by an ex-
panded DPC used as a Service
Processor. Additional users can be
added at any time by simply inserting
additional DPC's_into the standard
S-100 bus — up to atotal of sixteen
user processors in a single chassis!

DISCOVERY has been proven in installations throughout the World.
If you need the Power of Multiprocessing ... it's time you discovered us!

Action Computer Enterprise,Inc.

The Multiprocessing Company

The ACE DISCOVERY MULTIPROCESSOR dedi-
cates a complete 64K Z-80 Distributed Processing single
board Computer. the dpc-180"~ to cach user. An ex-
panded DPC coordinates all of the system activities.

Multiuser mainframes with 192K ram start at
under $6000. The 64K dpc-180"is priced at
$1395. Immediate delivery. A complete line of
standard peripherals including a 26 M byte hard
disk subsystem can be supplied on request
Dealer and OEM inquiries are invited.

55 West Del Mar Boulevard, Pasadena, California 91105 USA @ Cable ACEPAS Pasadena @ (213) 793-2440



tions. The first is which color, black or white, you wish
to play. The two remaining questions determine the pro-
gram'’s level of play. Your first decision is to select the
level of strategy the program will use, with choices of
beginner, intermediate, and advanced (advanced is billed
as its championship level). Your last decision is how
much time to allow the program to determine its next
move. There are nine time levels, listed as ranging from
2.5 seconds to 30 minutes, providing a total of 27 playing
levels for the program—more than enough to suit any
level of player.

Be aware of two things while selecting the program’s
play level. The first is that the printed list of “approx-
imate” response times is very approximate. Level 6, with
a listed time of one minute, varied from just under a
minute to almost three minutes during one game played
at the advanced strategy level. The second detail is that
while the strategy level you pick cannot change during a
game, the response-time level can be changed at any
time, making play even more flexible.

Reversal makes use of both the text and graphics dis-
plays during execution, showing the level of play and
move list on the text page and the board itself on the
graphics page. Toggling between the two displays is done
with the ESC (escape) key, although once a game has
started, I've found little need for the text display other
than to record a game for posterity. Reversal makes good
use of the Apple’s graphics, with a couple of nice touches

like pieces that smile or frown depending on the score
(when both sides are tied, they just stare at you). Should
you find them distracting, the faces can be turned off.
Once you are looking at the game board, playing is as
simple as it can be—at least the mechanics are. There is
no need to memorize a list of board locations, as naviga-
tion is done with the cursor-control arrows. In addition,
since the cursor will stop only on squares that represent
legal moves, there is really no excuse for overlooking a
possible move. Once you have found the square you
would like to move to, just press Return. All trapped
pieces will be flipped automatically, and the score,
displayed on the sides of the screen, will be updated, as
will the move list displayed on the text page. The pro-
gram then begins its search for a suitable response.
Reversal is so easy to play that my five-year-old
daughter was able to play her first game after five
minutes of coaching. While her first game was a bit of a
rout, she insisted on playing until she won, several times.
I tend to be a casual, rather than an aggressive, player,
and my selection of playing levels reflected that. I got the
most pleasure playing at the lower, faster-response levels,
with a few highest-level (30-minute response) games
thrown in for good measure. To compare the strategy
levels, I played a series of games at each level. While I
was able to win the majority of games at the beginner
level, and half or more at intermediate, the advanced
level was easily my match. In fact, one game played at

P

TELEVIDEO SYSTEM |

The Televideo System | is a CP/M® based single-
user computer system. State-of-the-art design and
single board construction accounts for Televideo's
reliability and exceptional price performance.
Cobal, Basic, PL/1 and Fortran are just a few of the
high level languages available. As your needs grow
so can your Televideo computer system. The
System | can be a satellite computer of a larger
network of user stations using the multi-processor
multi-tasking System |l or System lll. System |
includes TS-81 computer, Televideo 910 terminal
(950 terminal available at additional cost) and
CP/M® 2.2, Nation wide on-site service is available
through General Electric service company.

System | specifications: Z80A, 64K Ram. 4K diag-
nosticEprom, two 5" 360K drives. serialand parallel
port.

NEW PRODUCTS!

NOW AVAILABLE FROM AUTOMATED EQUIPMENT

ZENITH

Zenith Data Systems with world famous quality and
reliability are now available from A.E.l. The Z89 and
Z90 are standalone micro computers with a one
piece design that simplifles installation and opera-
tion. With the board line of PeachTree accounting
software and Micro-Pro word processing software
the Zenith computers are the ideal small business
systems. Heathkit/Zenith educational courses are
avallable making the Zenith computer an excellent
cholce for the first time buyer.

Zenith specifications:

Z89—48K ramstandard. Z80 cpu. 2 serial ports, built
in 12" terminal, one 5” 100K drive, expandabte.

Z90~--64K ram standard, Z80 cpu, 2 serial ports,
builtin 12" terminal. one 5" 200K drive. expandable.

NORTHSTAR ADVANTAGE
COMPUTER

The Northstar Advantage Computeris an integrated
package including full graphics capability. Line
- charts. bar graphs. pie charts and 3 dimensional
displays are ali possible as part of Northstars
optional graphics/DOS operating system or CP/M&
graphics package. All Northstar applications soft-
ware is available for the Advantage Computer.Slots
for 6 additional expansion cards are included.

Specifications: Z80A CPU, 64K Ram, Green screen
12" monitor. 240 x 640 pixe! graphics resolution,
sculptured typewriter-like keyboard. two 5" 360K

CP/M® is a licensed product supplied by Digital drives.
Research, Inc. ,
V.I.P.’s call A.E.lL.
Because A.E.l. tests before shipping, has expertise on all items offered, and is price competitive.

See Televideo System Ad.
‘E:? AUTOMATED EQUIPMENT, INC.
Y 18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708
= - See these products and a lu_ll line of peripheral equipment in our showroom.

(714) 963-1414
(800) 854-7635
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“By expanding our potential,
we help you expand yours?’

“As a Vector computer, I'd like to introduce you to the
newest member of the Vector computer family: me’’

“I'm a Vector 5005 Multi-Share™ system,with all the
intelligent, convenient characteristics of our 3005, and
then some. I am a truly integrated word and data processing
system, and | can stand alone or support up to a total of 5
terminals and 2 printers. | can be typing a letter, doing data
entry, updating the general ledger, checking inventory, and
doing a cash flow forecast on different terminals all at the
same time.

“I use sophisticated, big computer error correction
techniques for the security and integrity of your data. My
advanced Winchester hard disk gives you 5 megabytes of
storage for convenient, fast access to large amounts of infor-
mation — without the inconvenience of changing floppy
disks. In addition, | fit in equally well in small businesses
(where the need is for perhaps 2 terminals) or in corpo-
rate environments (where | can be used as a multi-station
word processor or comprehensive departmental machine)’

“For more information and your local dealer, call us
at 800-423-5857. In California, call 800-382-3367. Or write
to us at 31364 Via Colinas, Westlake Village, CA 91362.

“We Vector 5005s are here. Each time we get closer to
our full potential, you get closer to yours.’

VECTOR

Vector Graphic Inc.

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.



Buy with Confidence

from the best

GREAT PRICES, GREAT SERVICE, GUARANTEED
COMPUTERS, PRINTERS, TERMINALS 04 _\520

4 800 *

Apple Computers

Disk drives, accesscries
software, graphics tablets.
CALL FOR BEST PRICES

Call us for great prices:
Altos, Atari, NEC,
Zenith and other
computers

l? HEWLETT
PACKARD

Whether you want their great
computer or a wide selection of
computer calculators-we have them
HP-85 - Retail $3250
Only $2475

MX 100 &
MXB80F/T

MONITORS

The new 136
column Epson
printer with graphics and the
Friction/tractor MX 80 are in
stock. WE HAVE THE GRAPHIC
PACKAGE FOR MX 80. call.

BMC & NEC Green Screen %
NOW IN STOCK

fi ]
We have the CORVUS
systems to hook up several
Apple computers at once!

NEC & DIABLO PRINTERS
Anadex, Paper .
Tiger. CALL e
for iatest prices ®

SILENTYPE PRINTER
ONLY $295.00

wur e \0 o]

Amazing Mountain Hardware
CPS Multl-function card
ALL IN ONE:

SOFTWARE Parallel/Serlal/Clock/Calen
Visicale 33 .................. $175/Reg. $199
BP! GL/INV/AR/etc . ....... .. 299/Reg. 399 PLOTTERS
Tax Preparer by Howardsoft ... 125/Reg. 150 Bausch&Lomb plotters

Real Estate Analyzer,Howardsoft 125/Reg. 150 for your computer by
Creative Financing, Howardsoft 125/Reg. 150 Houston Instruments.
ASCI| Express il by SDS....... 55/Reqg. 65 CALL!
Z-TERM (CPM) (16 sector) .... 85/Reg. 100
TRS 80 & ATARI SOFTWARE TOO

MICROSOFT 16K <
Ramcard $139

Mail orders ONLY:

NET PROFIT COMPUTERS

2908 Oregon Court, 8id G1

Torrance, Ca 90503 —
E =

Visit our retail store:
Net Profit Computers
521 W. Chapman Ave
Anaheim, Cal. 92802

714 750-7318 1(800)421-1520

in Cal: 213 320-4772  (Ggag?

Cal residents add 6% sales tax. Minimum shipping and handling charges are
$3.00. Mstch, Visa, Amex prices slightly higher on sale items.Store prices differ
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level A6 was the most elegant example of trap-setting I
have seen in a long time. Any time I can be beaten in the
last five moves as badly as 63 to 1, I know I've met my
match. That game made me wish there was a command
to print the entire move list, rather than having to copy it
by hand during the game—the game was over before [
realized it was worth saving.

The program has two additional features that can
make for a more varied game: the ability to take back
any move and a way to ask what the program thinks
your best move is. It can sometimes take an extreme ef-
fort of will not to back a game up to where you made
some “mistake,” but it can be fun to check out other
possibilities, and it's nice to know you can. The ability to
ask the program about your best move is also a nice idea,
but because it is limited by the amount of look-ahead the
program did in computing its move, it is, more often than
not, not your best possible response.

As there is no way to save a game in progress, the only
way to resume an interrupted game is to record the posi-
tions of all pieces and use the facility to start a game from
a given board layout, but this is a tedious process. A
“Save Game” command would have solved the problem,
particularly when playing at levels requiring 30 minutes
per response.

As long as I'm “wishing,” there are a few other things
that either should be included or would be handy to
have. These include the ability to change strategy level
during a game, having the “Exit” command reload the
system, and a table of commands in the instruction
booklet. In passing, let me recommend the user’s guide
section entitled “Strategy Tips” to anyone who plays
Reversal. The tips may be obvious, but they’re valuable
nonetheless.

[ highly recommend Reversal to anyone who enjoys
Othello or to anyone who likes strategy games in general.
Reversal can also serve as a good introductory computer
game for beginners of any age. The Spracklens have done
a magnificent job: Reversal is everything I expected it to
be when [ saw who had brought it into the world.

Conclusions

e Reversal is capable of competing evenly with players of
any level.

o Instructions and documentation for Reversal are better
than average, but a “quick reference” table of commands
would help inexperienced users. Running the game is
complicated by only one fact: it is assumed you know
that the disk uses Apple’s DOS 3.2. An unusually large
number of disk accesses occur before anything happens,
so the first-time user might experience some anxiety.

e Use of graphics and the game paddle make this game
well-engineered for human use, but a feature for saving
unfinished games on disk would avoid making the player
record, then reenter the positions of all the pieces. Other
improvements could include allowing the player to
change the strategy level during play and a command to
end the game and reload the program.®



TYPE-’N-TALK'IS

The exciting texi-to-speech synthesizer

VOLUME . e} HEQUEMEY.

rf‘ "

Voliax”
TYPE'N TALK™

JEXT TO SPEECH SYNTHESITER

LN.T.

that has every computer talking.

¢ Unlimited vocabulary

¢ Built-in text-to-speech
algorithm

¢ 70 to 100 bits-per-second
speech synthesizer

Type-'N-Talk,” an important technological
advance from Votrax, enables your com-
puter to talk to you simply and clearly —
with an unlimited vocabulary. You can
enjoy the many features of Type-'N-Talk,"
the new text-to-speech synthesizer, for
just $375.00.

You operate Type-'N-Talk™ by simply typ-
ing English text and a talk command.
Your typewritten words are automatically
translated into electronic speech by the
system’s microprocessor-based text-to-
speech algorithm,

The endless uses of
speech synthesis.

Type-'N-Talk™adds a whole new world of
speaking roles to your computer. You can
program verbal reminders to prompt you
through a complex routine and make your
computer announce events. In teaching,
the computer with Type-'N-Talk “can
actually tell students when they're right
or wrong — even praise a correct answer.
And of course, Type-'N-Talk™is great fun
for computer games. Your games come to
life with spoken threats of danger, re-
minders, and praise. Now all computers
can speak. Make yours one of the first.

Text-to-speech is easy.

English text is automatically translated
into electronically synthesized speech
with Type-'N-Talk!* ASCII code from
your computer’s keyboard is fed to
Type-'N-Talk'“through an RS 232C inter-
face to generate synthesized speech.

Just enter English text and hear the verbal

response (electronic speech) through your
audio loud speaker. For example: simply
type the ASCII characters representing
“h-e-1-1-0" to generate the spoken

word “hello.”

TYPE-"N-TALK" has its
own memory.

Type-'N-Talk™ has its own built-in micro-
processor and a 750 character buffer to hold
the words you've typed. Even the smallest
computer can execute programs and speak
simultaneously. Type-N-Talk"“doesn't have
to use your host computer’s memory, or tie it
up with time-consuming text translation.

Data switching capability
allows for ONLINE usage.

Place Type-'N-Talk “between a computer
or modem and a terminal. Type-'N-Talk"™
can speak all data sent to the terminal
while online with a computer. Information
randomly accessed from a data base can
be verbalized. Using the Type-'N-Talk™
data switching capability, the unit can be
“de-selected"” while data is sent to the ter-
minal and vice-versa — permitting speech
and visual data to be independently sent
on a single data channel.

Selectable features make
interfacing versatile.
Type-'N-Talk™can be interfaced in several
ways using special control characters.
Connect it directly to a computer's serial
interface. Then a terminal, line printer, or
additional Type-'N-Talk'units can be
connected to the first Type-'N-Talk;"
eliminating the need for additional
RS-232C ports on your computer.

Using unit assignment codes, multiple
Type-'N-Talk “units can be daisy-chained.
Unit addressing codes allow independent
control of Type-'N-Talk™units and

your printer.

Look what you get for $375.00.

TYPE-N-TALK comes with:

® Text-to-speech algorithm

¢ A one-watt audio amplifier

® SC-01 speech synthesizer chip (data
rate: 70 to 100 bits per second)

® 750 character buffer

® Data switching capability

® Selectable data modes for versatile
interfacing

® Baud rate (75-9600)

® Data echo of ASCII characters

® Phoneme access modes

e RS 232C interface

¢ Complete programming and installation
instructions

The Votrax Type-'N-Talk" is one of the

easiest-to-program speech synthesizers on

the market. It uses the least amount of

memory and it gives you the most flexible

vocabulary available anywhere.

Order now. Toll free.

Call the toll-free number below to
order or request additional infor-
mation. MasterCard or Visa
accepted. Charge to your credit
card or send a check for $375.00
plus $4.00 delivery. Add 4% sales
tax in Michigan.

§ 1-800-521-1350.

Dealer Inquirles Invited

9
lofly ax

Distributed by Vodex

A Votrax Company — Dept. RT

500 Stephenson Highway, Troy, MI 48084
(313) 588-0341

Type-'N-Talk™ is covered by a limited warranty.
Write Votrax for a free copy.



The first family
of microcomputers

with mai
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capability.

WICAT Systems brings four
years of research and development to
the market with the System 100 family
of microcomputers. WICAT is the first
to provide high performance, low cost
computers with full feature operating
systems and network capabilities. The
WICAT family of systems and their
supporting software have been designed
to 1985 specifications. The hardware,
software, and communication networks
assume large main memories (up to 1.5
megabytes in the System 150 and 14
megabytes in the System 100) and large
system power at each intelligent
workstation.

Our 68000-based systems run at
8MHz and execute approximately one
million instructions per second. The
processor has a 16 bit external data
path and internally supports 32 bit
operations. All of our computers, with
the addition of the interface board, can
control videodisc players. Multibus™
devices can also easily be attached to
our complete family.

WICATsystems
RS

P.O.Box 539 1875 South State Street

WICAT’s Multi-User Control
System (MCS) is one of the most
powerful operating systems available
today. The real time, multi-user, multi-
tasking system is designed to strike an
uncompromising balance between the
needs of the system’s programmers and
the general users. UNIX™/V7 and a
CP/M Emulator are also available.

In addition to the three operating
systems WICAT offers nine program-
ming languages: PASCAL, Assembler,
FORTRAN, COBOL, BASIC, APL,
ADA, C, and LISP.

Full service maintenance is offered
internationally, including 377 locations
in the United States. Depot mainte-
nance is also available.

Whether your needs are for busi-
ness systems, personal computers, or
sophisticated networking, the WICAT
family meets those needs.

Call or write today for additional
information.

Orem, Utah 84057 (801) 224-6400



T7000 Terminal

- ANS! X3.64 Terminal

+ 80x 25 rowsona l2" diagonal screen

- Optional touch panel

= Blink, blank, reverse video, half-
intensity and underline

System 100

- 68000 Processor

- 20MB-900MB hard disk storage

» Upto 14MB of main memory

- Supports up 10 96 intelligent terminals

System 150-1T

T

- 68000 Processor
- Up 1o 1.SMB main memory
- Single-user intelligenst terminal

System 150-FS

- 68000 Processor

- Upto 1.5SMB main memory

2, 5%" floppy disk drives (1.92 MB or
320K B)

System 100-DT

- 68000 Processor

+ 2, 8" dual-sided, double-density floppy
disks (2.4MB)

» Up to 3MB of main memory

« Supports 4 dumb terminals

System 150-WS

+ 68000 Processor

- 10MB hard disk—S5'%" floppy disk for
back-up

+ Upto 1.5MB main memory

« Single-user or mulii-user operating
system (multi-user version supports 4
terminals)

MG8000 Graphics Terminal

e

» Same features as T7000 Terminal

» Monochrome graphics—400 x 300
pixel resolution

- Simultaneous support of text and
graphics features (2 independent
graphics planes for animation)

+ Optional touch panel

Circle 428 on Inquiry card.

System 110-DT

- 68000 Processor

- 1, 8" dual-sided, double-density floppy
disk (1.2MB)

- Upto 1.5MB of main memory

- Ideal! single-user workstation for video-
disc and simulation




The Microcomputer as a
Laboratory Instrument

During the past three years we
have actively used a microcomputer
to study the biophysics of plant
growth. The unit serves as a data-
acquisition and stimulus-control
system, as well as an analytical tool
for processing and studying the
resulting data. But why use a com-
puter? Specifically, why use a
microcomputer?

As a laboratory tool, the computer
may be likened to a “smart” strip-
chart recorder. That is, the computer
not only stores data coming in from
many different instruments (making
it equivalent to not one but many
chart recorders), but also controls ex-
ternal devices. For example, the
microcomputer that we use in our
laboratory regulates the timing and
intensity of experimental light
treatments given to plants. In addi-
tion, the computer permits easier,
more subtle interpretations of the

data involving mathematical
transformations and statistical
analysis.

In the past, such processes were
severely limited by time and man-
power. The availability of data in
digital form makes sophisticated pro-
cessing, such as signal averaging,
smoothing, digital filtering, and
curve-fitting, much easier. Thus the
computer improves both the quantity
and quality of experiments. In the last
decade, the minicomputer has
invaded the laboratory to perform
these functions and more.
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The reason for selecting a micro-
computer is price—they sell for a
fraction of the cost of a minicom-
puter. Yet in many cases they have all
the required capabilities. Their big-
gest limitation in the laboratory is
one of software—programs useful to
the researcher are scarce. The first
part of this article will give an over-
view of the microcomputer as it is
used in our lab; this is followed by a
description of the hardware and soft-
ware architecture of the system.

System Overview

The primary use of our laboratory
microcomputer (see photo 1) is to
control experiments and acquire data.
A typical experiment would involve
the continuous measuring of the

growth rate (and other parameters) of
several plants over a 24- to 48-hour
period, while subjecting the plants to
various conditions such as light of
different intensities or solutions of
different osmotic strengths.

At the beginning of an experiment,
the plants are connected to growth
transducers, which are then con-
nected to a multichannel A/D
(analog-to-digital) converter in the
computer. A BASIC program
prompts the operator for the
parameters of the experiment (eg:
how many channels to sample, how
often to sample, how many sampled
points to average, when to turn the
lights on and off, the total duration of
the experiment) and feeds these
values to the

interrupt-driven

Photo 1: View of the laboratory microcomputer, showing the Soroc video console,
Horizon Il computer, interface box, and oscilloscope and strip-chart recorder used for
graphic display of data. Plant growth transducers and other instruments located in a
controlled-temperature room behind the computer are plugged into the interface box on

top of the Horizon.



assembly-language program that does
the real work of the experiment.
When the operator is satisfied with
the experimental parameters, the
BASIC program will start the sam-
pling program,

Because the sampling program is an
interrupt-driven routine, data ac-
quisition can occur while BASIC
works on a completely different pro-
gram. This sampling will be com-
pletely transparent to the BASIC pro-
gram and to the operator because the
assembly routines are fast (the worst-
case time required is less than one
millisecond) and take up only a small
portion of the processor’s time
(depending, of course, on the sam-
pling rate), while the rest of the time
is devoted to the BASIC (or other)
program. This allows the operator to
use BASIC for other tasks, ortoruna
program in BASIC that monitors the
status of the experiment and permits
the alteration of the progress of the
experiment,

Using the video terminal, oscillo-
scope, or strip-chart recorder as
display devices, this STATUS pro-
gram can display the data collected
by the sampling program. Photos 2
through 4 compare the three types of

graphic displays. The oscilloscope
and strip chart both have high resolu-
tion; the latter is used when hard
copy is required. The video display
has low resolution, but is useful when
the other devices are not handy, and
if you want to perform a simul-
taneous comparison of the data from
different channels.

The data-acquistion programs are
very flexible, allowing a wide range
of sampling rates (up to three kHz)
and control of up to sixteen different
programmed events during the course
of a sampling period. In addition,
sampling periods may be auto-
matically concatenated—with each
period having its own parameters. |
use this feature in my experiments on
the effect of light on plant growth:
high-frequency sampling during and
shortly after the light treatment is
alternated with lower-frequency
sampling during the dark interval be-
tween light treatments. In addition,
data points are averaged over a
longer time span during the dark
period, which saves both disk storage
and processing time yet still provides
the background growth-rate informa-
tion I need.

After the computer has completed
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Figure 1: Sample of data obtained using the acquisition system that appears in photo 1.
The results of data smoothing and curve fitting performed on raw statistical data can be
aided by the use of a microcomputer. Curve A shows the raw data of a plant’s growth
response to blue light; curve B shows the same data after smoothing to eliminate noise;
curve C is derived from a computer fit of the data to an equation of an exponential

decay of the growth rate to a lower rate.
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Figure 2: Block diagram of the hardware and peripherals used in the author's data-acquisition system.

an experiment, it can shut off its own
power by activating a latching relay.
The data that have been collected and
stored on disk can subsequently be
examined and processed. In our lab,
such processing involves smoothing
the data and fitting it to exponential
curves using statistical methods. An
example of this process appears in
figure 1.

In the laboratory, the microcom-
puter is a powerful tool for data ac-
quisition, processing, and analysis.
The two major tasks involved in set-
ting up such a tool are interfacing the
computer to the lab instruments and
writing the programs for data acquisi-
tion. These tasks are described in the
following sections.

Hardware Requirements

What are the hardware re-
quirements of the system? Figure 2
diagrams the setup. The microcom-
puter is a North Star Horizon, which
uses the Zilog Z80A microprocessor
as the central processor, with dual
5-inch floppy-disk drives and 32 K
bytes of user memory as peripherals.
The FPB (hardware floating-point
board) is an optional peripheral that

speeds up mathematical programs in
BASIC. The Cromemco D+7A 1/0
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(input/output) board provides a
7-channel A/D (analog-to-digital)
converter for accepting voltage
signals from lab instruments, a
7-channel D/A (digital-to-analog)
converter for outputting the stored
data to display devices, and an 8-bit
parallel port used in the lab for turn-
ing external devices on and off.

EACH POIHT = §.3 SEC
CHAHNEL T0 DISPLAY (B=END)?E

An interface between the Cromem-
co board and the “real world” was
built to protect the board from
dangerous external voltages and to
facilitate connecting instruments to it.
The interface is shown in photo 5 and
its schematic appears in figure 3. The
analog inputs are protected by zener
diodes that are in series with light-

44
4444444

Photo 2: Sample display of data on the Soroc system console using the terminal’s direct

X-Y cursar-positioning ability.



emitting diodes. The zeners conduct
current across the light-emitting
diodes when the input voltage is out-
side the —2.7 to +2.7 V range. This
protects the circuits on the A/D
board and gives a visual signal to in-
dicate either over- or undervoltage
conditions.

The analog outputs are used for
graphic displays of digital data by
plugging an oscilloscope or strip-
chart recorder into the output jacks
on the interface box. The parallel
port, which is used to turn lights and
other devices on and off, is isolated

from outside currents by optical
couplers and reed relays. The reed
relays can handle up to 0.75 A and
240 V. For the larger currents used
by the 500 W lamps, the relays turn
on triacs (bidirectional thyristors or
silicon-controlled rectifiers) that can
handle up to 15 A. (For those in-
terested in reading more about inter-
face circuits, I have included several
references at the end of the article.)
As you can see, most [/O for ex-
periments is handled via the
Cromemco board and its interface
box.

HHHIHI]IIIIIHIHI.

Photo 4: Graphic display of data on the strip-chart recorder.

Circle 397 on inquiry card.

by Hodnay Zaks

Ihis newly rewritten, apdited and
cnhanced version of ourinternational
best seller explaing everything from
1he: basic concepts of microprocessor
architecinre 1o professional tech
niques of systems development. Rod
nay Zaks takes you on i last paced
journey through the microprocessor,
its history, its support components
and the: design and programiming of
anactual system. Formerly pablished
as MICROPROCESSORS: FROM
CHIPS'TO SYSTIEMS.

480 ppa, 1500Hest, Rel. G200 A, 1090
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The Horizon has a useful built-in
interval timer (a so-called “real-time
clock”) located on the motherboard,
which makes periodic sampling easy.
To provide the clock-interrupt
capability required by the data-
acquisition program, the real-time
clock flag is connected to one of the
seven interrupt lines (V3) on the
motherboard. The flag may then be
enabled or disabled under program
control (ie: it is armed while sampling
is going on, but disarmed at other
times).

One note of caution: whenever in-
terrupts, either from the clock or
other device, are enabled, the North
Star Hardware Floating Point Board
may not be used with reliability. In
using North Star’s special version of
BASIC (called FPBASIC), which ac-
cesses the floating-point board, 1
found that the board sporadically
returned erroneous results when in-
terrupt sampling was occurring. (This
happens when a clock interrupt falls

in the middle of data transmission be-
tween the board and FPBASIC.) The

sampled data, fortunately, is not af-
fected, and use of standard BASIC in-
stead of FPBASIC circumvents this
problem.

Also to be considered is the fact
that interrupts during disk activity
may cause detected read errors as
well as undetected write errors. As a
consequence, the data-acquisition
program described below always
disables interrupts before attempting
to write the data out to disk. This is
necessary to insure error-free data
transmission.

(3a) ANALOG OUT == ° )
{7 CHANNELS)
TO OSCILLOSCOPE,
CHART RECORDER
(3b) ANALOG IN <J 6 +- 0 ¢
{7 CHANNELS) IN5223
FROM GROWTH
TRANSDUCERS /Lo #
MV5052
(3c) PARALLEL OUT OPTOISOLATOR  +5V
4N33 500w
LAM
{8 BITS) 240
Co——
—
REED
F ) 4 —¢ ] RELAY SK
a Lo (@Y _r-
e ——
MV 5353 — 1zove
IN4148 ‘
100 =
TRIAC
+5v +5v
(3d) PARALLEL IN OPTOISOLATOR
4N33
1K
(8 8ITS) 240 s
VWA L 2 Sl
V.
LED
) a * MV5153
[ 100 NOTE:

/7

SEPARATE GROUNDS
ARE NECESSARY

Figure 3: Schematic diagrams of the four types of I/O channels used on the laboratory microcomputer. Figure 3a is the analog output
from the Cromemco 7 A/D + 1/0 board to the graphics peripheral (this circuit is duplicated for 7 analog output channels). Figure 3b
is the analog input interface that connects the Cromemco board to the various data-acquisition devices; the zener diodes protect the
analog input circuitry on the board from overvoltages, while the LEDs indicate this danger condition (also duplicated for 7 channels).
Figure 3c shows a relay controller operated from one bit of a parallel output port (duplicated for 8 channels). Figure 3d is the parallel
input port interface (duplicated for 8 channels). Both of these interfaces protect the computer through the use of optical isolators.
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We use a Soroc IQ 120 terminal to
communicate with the computer and
a Teletype model ARS 33 as a printer.

Software Description

The special software used for
laboratory experiments includes a
variety of assembly-language pro-
grams as well as BASIC programs.
The assembly-language data-acqui-
sition programs (see listing 1) were
developed using Xitan's (formerly
TDL) editor and Z80 macroassembler
under a CP/M operating-system en-
vironment. All of the programs were
designed to use the North Star DOS
(disk operating system) library

ANALOG INPUT .
PORTY 23
CHANNEL 1

ANALOG OUTPUT

l\‘_
.ty
DIGITAL
INPUT > P
&
PORT 24 4 *
DIGITAL
POWER QUTPUT
ANALOG INPUT
overvotace @)
CHANNEL 1 2
UNDERVOLTAGE o
e vt O @ O
PORT 24 BT o 1 2

DIGITAL OUTPUT . ]

b |

©L50©000 .

»
P20 0

routines for writing to and from
disks. Similarly, all of the BASIC
programs use North Star BASIC (see
listings 2 through 4). The data-
acquisition routines in machine
language are located in a different
portion of memory from that used by
BASIC (see memory map in figure 4).
Thus, both may function during an
experiment.

For the purpose of maximum flex-
ibility, the laboratory software was
designed as a number of modules that
pass information to each other. As
seen in the left half of figure 5, the
sampling programs consist of three
main modules: INTERRUPT HAN-

| Z

-

Pl 28
b3

'\AT B

-

. : A

.\A? NS

0090

-

i, ame
MAX
120 VOLTS

Photo 5: Close-up of the interface box. Instruments to be sampled are plugged into the
computer’s analog input jacks. Voltages outside the range of the A/D converter are in-
dicated by the overvoltage or undervoltage LEDs. A display of graphic data may be ob-
tained by plugging an oscilloscope or a strip-chart recorder into the analog output jack.
Lamps, motors, and other devices are turned on and off by the digital output relays.

Circle 397 on inquiry card.

tlﬂv‘l“t;matinnal
MICROCOMPUTER
DICTIONARY

These days everyone's talking about
computers. Make sure you under-
stand what's being said. This handy
pocket-guide contains definitions of
all the terms, numbers and acronyms
that make-up current microcomputer
jargon. It also contains a basic vocab-
ulary of essential computer words in
English and ten other languages in-
cluding Italian, German, Dutch,
French, Spanish and Swedish. Makes
reading any computer literature
easier and more understandable for
everyone.

140 pp., Ref. X2, $3.95
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DLER, SAMPLER, and PROCES-
SOR. The first module keeps track of
when data needs to be recorded, the
second records the data, and the third
saves the data on disk and calls
special event programs.

The sampling routines function as
follows (see the flowchart in figure 5):
the real-time clock requests an inter-
rupt, which causes a jump to the
INTERRUPT HANDLER program.
This is handled by the vectored
priority-interrupt capability of the
North Star Z80 processor. The IN-
TERRUPT HANDLER decrements a
timing counter and checks to see if it's
time to sample. If not, the computer
returns to the job it was working on
before the interrupt. If it is time to
sample, the SAMPLER routine is
entered.

The SAMPLER routine reads data
from each active channel of the A/D
board and sums them with previous
data stored in a temporary double
buffer. This feature allows the pro-
gram to do on-line averaging of from
1 to 256 points before storing the
resulting values. For instance, if 16

MEMORY

LOCATION
0000H
100H
DATA-ACQUISITION PROGRAMS
SPECIAL-EVENT PROGRAMS
1000H
MAIN DATA BUFFER
2000H
NORTH STAR DOS
2A00H
BASIC + USER PROGRAM

Figure 4: Memory map that shows the
hexadecimal memory locations of the
machine-language acquisition programs,
North Star operating system, and BASIC.
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points are to be averaged, SAMPLER
is entered sixteen times. The first fif-
teen times SAMPLER adds the new
samples to the old ones and returns
immediately to the pre-interrupt job.
On the sixteenth time, the routine
does the summation of the new data
with the sums of the old, changes an
internal pointer to the other half of
the double buffer, and enters PRO-
CESSOR.

PROCESSOR has several func-
tions. It performs the averaging of the
data from each of the channels and
stores this average value in the main
buffer. When the buffer is full, it calls
on subroutines that write the buffer
out to disk. In addition, PRO-
CESSOR keeps track of the time and
the locations of programs that ex-
ecute special events (like activating
lights or pumps) at particular times.

INTERRUPT HANDLER

RETURN

SAMPLER
:odd data to e
ldouhle buffer
RETURN
PROCESSOR l/‘

!

| average dota,
| store in main
buffer

For instance, when PROCESSOR is
initialized, it is loaded with the loca-
tions of these special programs and
the time to execute them. When the
time for a particular event elapses,
PROCESSOR will call the location
that controls the event. After check-
ing the time of all events, PRO-
CESSOR returns to the pre-interrupt
location.

The use of a double buffer by
SAMPLER permits data points to be
summed and stored in one half of the
buffer while PROCESSOR is still
working on the other half of the
double buffer. The only restriction of
this system is that PROCESSOR must
finish with its half of the double buf-
fer before SAMPLER has collected
and summed all of its data points.

Two other assembler programs, the
initializers for PROCESSOR and

|
N
N P
IR g - PARAMETER
! ~ | INPUT
Pa PROGRAM
b — — L oL | (BasIc)
~1E | S
/// R 2z Vi
7 = //
/ R /
s //
/s : /
p /
R N| /
o |1
set up (5 Bl Y
parameters |E |
’/ S A
7 SIS
W o |
/ R 2
/ &
g R
/
e STATUS
(’ PROGRAM
J exomines doto,
Y e
alters porameters

write doto

RETURN

NO file to disk
|
YES
coll event
NO progrom
Y. |
e |

Figure 5: Flowchart of the machine-language data-acquisition programs and their inter-

face with BASIC.



Listing 1: Z80 machine-language program that contains the subroutines necessary for
maintaining an interrupt-driven data-acquisition system. Among these subroutines is an
interrupt-handler, a data sampler, and a data-storage and special-event processor. The
design includes provisions for interfacing with BASIC programs. This version was
written using a TDL (Xitan) assembler, hence the TDL Z80 mnemonics.

3 T IEIE I I I ;I I I I I I I I IE I I I I I I I I I I I K *

2 *3%
3 #* DATAQU ¥*3#
; ¥R *3#

3 69363636 36 36 3 336 36 36 36 I I I 6 I I H I I I I I I I 3 I ¥ I ¥ %

;SETS UP PARAMETER LOCATIONS AND CALLS
UTILITY PROGRAMS
¥
.PABS
0100 .LocC 100H

;0UTPUT MESSAGE AND RETURN TO DOS.
;REQUIRED FOR PROPER LOADING BY DOS.

2028 DOS = 2028H ;DOS ENTRY POINT
¥
0100 21 0109 ’ LXI H, ..MESS ;OUTPUT MESSAGE
;TO CONSOLE

0103 CD 047A CALL MESSOUT ;
0106 C3 2028 JMP DOS ;RET TO DOS
’
0109 3JE204%4415641 . .MESS: _ASCIZ /> DATA AQUISITION PRGM (VERS. 1
.2) LOADED
0132 0D0A
0134 0D0AOD /
s TABLE OF CONSTANTS AND VARIABLES:
0137 CHNL : .BLKB 1 ;% OF CHNLS TO SAMPLE
0138 INTS$S: .BLKB 1 ;# INTRRPTS/SAMPLE
0139 S$DPT: .BLKB 1 ;# SAMPLES/DATA PT
013A SCNTR: .BLKB 1 i SAMPLE COUNTER
013B DIVSR: .BLKB 1 ;PROCESSING CODE
013C N$SEVTS: .BLKB 1 ; # PROGRAMMED EVENTS
013D ETIME: .BLKW 32D sEVENT TIME 1 (2 BYTES)
;ADDR EVENT 1 PRGM
i...ETC.. TO EVENT
;7  BNSEVTS
017D 1000 BFSTRT: .WORD 1000H ;START ADDR MAIN BUFF
017F 1000 MBUFPT: .WORD 1000H sMAIN BUFFER POINTER
0181 01C8 OTMPAD: .WORD TMPBF 1 ;O0LD BUFFER POINTER
0183 01E8 NTMPAD: .WORD TMPBF2 ;NEM BUFFER POINTER
0185 202020202020 FLNAME: .ASCII / / ;FILENAME W/BLANK
1]
;
;
.INSERT B:INTHDLR
hH *****************************************
a ’ *
@ 5 F I I I I I I I I I I I I I I I I I I I I I I W I K I I I *
a;* *
@;% INTERRUPT HANDLER & SAMPLER ROUTINE  #
q;* *
Q5 I I I I I I I I I I I I I I I I I I I I I I I IE I I I %
a;
@; THIS ROUTINE IS ENTERED BY CLOCK INTERRUPT.
@;IT COUNTS THE # OF INTERRUPTS SINCE THE
d; LAST SAMPLE WAS TAKEN. WHEN THE INTERRUPT
@;COUNT = BRINT/SAMPLE (AS SET UP BY "INIT™)
@; THEN DATA IS INPUT FROM EACH OF THE ACTIVE
@; CHANNELS OF THE CROMEMCO D+7A I/0 BOARD.
@;MODIFIED DATA IS SUMMED WITH PREVIOUS DATA AND
@;STORED BACK IN THE BUFFER. WHEN THE BUFFER
@;IS FULL (IE # OF SAMPLES TAKEN EQUALS
@;SAMPLES/DATA PT} THEN THE BUFFER ADDR'S ARE
d; UPDATED AND CONTROL GOES TO THE "PROCESSOR'".
d;
g:B'= INTERRUPT COUNTER
018E D9 QINTHLD: EXX ; SAVE REGS
018F 08 a EXAF H
0190 3ES50 a MVI A,50H JRESET CLOCK FLAG
0192 D306 a ouTt 6
0194 05 a DCR B ;TIME TO SAMPLE?
0195 2805 a JRZ SAMPLE ;YES
0197 D9 a EXX ;NO,RESTORE REGS
0198 08 a EXAF H
0199 FB ad EI ;
019A ED4D a RETI
H
@;SAMPLER; FOR THE FOLLOWING SECTION OF CODE

?:REGISTERS ARE USED AS FOLLOWS:
Listing 1 continued on page 93

Circle 397 on inquiry card.

by Charles W. Grant and [uln Butah
I[yuu wanl a

3 |JUDL shows
hist the UCSD Pas 'l'Jf’-:-r-

m is, how it works and how to
t. File handling, program editing
mpili running a program, and
using sp | features for large ﬁ“[F
grams are emphasized. Included as
well are many useful reference tables
as appendie

250 ppr., 10 illustr., Ref. P370, $14.95
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SAMPLER, are shown in figure 5.
These routines make it easy for
BASIC to send the required sampling
parameters to the data-acquisition
program, to initialize the Z80 pro-
cessor's alternate register set used by
those routines, and to enable inter-
rupts so that sampling may begin.
The BASIC program communicates
with these two initializers by first
creating in memory a table that con-
sists of the appropriate values of the
parameters (obtained by prompting
the operator). It then uses the CALL
function to jump to the initializer and
sends the address of the table in the
DE register pair.

Once sampling has begun, a BASIC
program can also follow the course of
sampling, displaying the data con-
tained in the PROCESSOR main buf-
fer, altering some of the sampling
parameters, stopping sampling, or
terminating the experiment (which
causes the data in the buffer to be
saved on disk).

BYTE NUMBER
0 | NUMBER OF CHANNELS IN FILE

1 | NUMBER OF DATA POINTS (H)

2 | NUMBER OF DATA POINTS (L)

S
3 | CHANNEL 1

4 | CHANNEL 2
5| CHANNEL 3

DATA, TIME 1
P

CHANNEL 1)

CHANNEL 2

CHANNEL 3

DATA, TIME 2

Figure 6: Map of the structure of the data
file used by the author’s programs. Three
file-information bytes precede the actual
data in the file.
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Data File Structure

When the main data buffer is full or
the sampling period is finished, three
file-information bytes are placed in
front of the buffer and it is written
directly to disk using the North Star
DOS library routines. The resulting
disk-file structure is shown in figure
6. The first byte indicates how many
channels (in binary encoding) are
sampled in the file. The next two
bytes indicate the total number of
data points (in bytes) in the file
(again, binary encoded, high byte
followed by low byte). Each of the
following bytes is a data point,
represented in two’s-complement
notation, which is the form of the
data returned by the Cromemco A/D
board. If the number of channels in a
file record is N, then the data for
channel 1 will be found at every Nth
byte, beginning at the fourth byte;
similarly for channel 2, which begins
at the fifth byte, and so on for all N
channels.

There are two ways for a BASIC
program to access the data in the file.
North Star BASIC has a byte-access
facility, so the data may be read a
byte at a time by a READ statement.
Alternatively, the data may be writ-
ten from disk to memory, and then
the EXAM (or PEEK, as it is called in
some BASICs) function can read the
data. 1 use this latter method: it
reduces disk accesses and permits the
graphic display on the oscilloscope to
be done by fast machine-language
routines.

Once the data is read into BASIC,
almost any kind of manipulation can
be done. As an example, curve A in
figure 1 shows the raw data of the
growth response of a sunflower seed-
ling to a short pulse of light. Curve B
shows the same data after smoothing
(using a 9-point moving weighted
average), and curve C shows the out-
put of a program that fits the data to
a first-order exponential decay to a
lower asymptote.

Other Uses

I've discussed how the computer
has been used in the laboratory for
data acquisition, experiment control,
and data processing, and up to this

point the controller aspects of the
computer have been fairly rudimen-
tary. Primarily, it has been function-
ing as a timer to turn devices on and
off.

The next level of complexity in-
volves having the computer examine
the data as it comes in, and exert its
control options contingent upon what
the data look like. For example, a
BASIC program could study the data
contained in the main data buffer.
When it detects a certain pattern, say
an oscillation or the peak of an
oscillation, it could then turn on a
lamp or apply a voltage to electrodes;
the only limit to the complexity of the
controlling features is in the program
itself.

In addition to these uses, the
microcomputer can assist the re-
searcher in other ways. Small- to
medium-sized mathematical model-
ing programs can be run on these
machines. A bibliography program
could help the researcher keep notes
in useful, accessible order. A text
editor can be used to write articles.
Finally, for those jobs that require a
larger computer, the microcomputer
can collect the primary data, then
transmit the data at high speed to the
mainframe computer. @

1. Balcom, Orv. “Interfacing a Microcom-
puter to the Analog World.” Interface Age,
July 1978, pages 68-75.

2. Olson, Hank. '‘Controlling the Real
World." March 1978 BYTE, pages 174-177
3. Titus, J; P Rony; C Titus; D Larsen.
Microcomputer-Analog Converter Software
and Hardware Interfacing. Indianapolis:
Howard W Sams & Co Inc, 1978.

Readers may obtain the programs and com-
plete source listings as shown in this article at a
nominal copying fee from the North Star Soft-
ware Exchange, North Star Computer Co,
Berkeley CA 94710.
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Listing 1 continued:

a;
d; A<=INPUT DATA
a; B<=CHANNEL COUNTER
a; C<=I/0 PORT ADDR
a; DE<=DATA W/SIGN BIT COMPLEMENTED
a; HL<=PREVIOUS BUFFER DATA
g; X<=ADDR OF BUFFER DATA C(ADRDAT)
019C DDES dSAMPLE: PUSH X 3 SAVE REG
019E DD2A 0183 a LIXD NTMPAD ;LOAD BUFFER ADDR
01A2 0E19 a MVI c,31Q ; CHANNEL ADDR=31 OCT
01A4 3A 0137 a LDA CHNL ; BCHANNELS
01A7 47 a MOV B,A ;INTO B
01A8 1600 g MVI D,0 ; CLEAR
d;
01AA DD22 01B3 AFETCH: SIXD ADRDAT+1 ;STORE ADDR
01AE DD22 01BC a SIXD STDAT+Y ;
01B2 2A 0000 dADRDAT: LHLD 0000 ;GET DATA WHOSE ADDR IS
a 3STORED HERE(O NOT REAL
a ; ADDRESS)
01B5 ED78 a INP A H
01B7 EE8D a XRI 128D ;COMPL SIGN BIT
01B9 S5F a MOV E,A ;
01BA 19 a DAD D ;ADD TO OLD DATA
01BB 22 0000 ASTDAT: SHLD 0000 ;STORE DATA AT ADDR
a ;STORED HERE (0 NOT
a ;REAL ADDR)
01BE 05 a DCR B 3ALL CHNLS SAMPLED?
01BF 2847 a JRZ COUNT s YES
01C1 DD2 a INX X ;NO,UPDATE BUF ADDR
01C3 D23 a INX X H
01C5 0C a INR ¥ ;UPDATE PORT ADDR
01C6 18E2 a JMPR FETCH ;LOOP TILL DONE
a;
a;
01C8 ATMPBF1: .BLKW 16D sBUFFER 1
01E8 ATMPBF2: .BLKW 16D ;BUFFER 2
a;
d;
d;DATA IS NOW LOADED AND STORED IN TEMP BUF
as;
0208 DDE1 aCOUNT:  POP X JRESTORE X
020A 3A 0138 a LDA INTS$S sREINITIALIZE
020D 47 a MOV B,A s INTRPT CNTR
020E 3A 013A a LDA SCNTR ;TIME TO PROCESS?
0211 3D a DCR A H
0212 280E a JRZ UPDATE ;YES,DO PROCESS
0214 32 013A a STA SCNTR ;NO,STORE SAMPLE CNTR
0217 DBO6 a IN 6 ;s CHECK CLOCK FLAG
0219 CB57 a BIT 2,A ;
0218 2028 a JRNZ CLK2FS ;;CLOCK T0OO0 FAST
021D D9 a EXX ;OK,RESTORE REGS
021E 08 a EXAF H
021F FB a EI ; ENABLE INTERRUPTS F
0220 ED4D a RETI ;RETURN game incluc ompl ;
a; of the rules, a sample L..rnhruu&,.
a; gaIme lﬂnd|~|ruud
ad; THIS SECTION ENTERED WHEN TEMP BUFFER
ad;IS FILLED. IT UPDATES TEMP BUFFER ADDRS
ad; AND SAMPLE COUNTER.
a;
0222 2A 0183 dUPDATE: LHLD NTMPAD ;SWITCH BUF ADDRS
0225 ED5B 0181 a LDED 0TMPAD
022 22 0181 a SHLD OTMPAD ;
022C  ED53 0183 @ SDED  NTMPAD ; o ihis com
0230 3A 0139 a LDA S$DPT sINITIALIZE SAMPLE ol P B . .
0233 32 013A a STA SCHTR ;  COUNTER 300 pp., 40 illustr., Ref. PIG0, $14.95
0236 JEFF a MVI A,255 3SET OVERFLOW FL
0238 32 0247 d STA OVFLAG ;
023B LBO06 a IN 6 ;CHK CLOCK FLAG
023D €357 a BIT 2,A ;
023F 2007 a JRNZ CLK2FS ;;CLOCK TO00 FAST
0261 D9 a EXX ;OK,RESTORE REG
0242 08 a EXAF ;
0243 FB a EI ;ENABLE INTRPTS
0244 C3 02DD g JMP PROCSR ;GOTO PROCESSOR
0247 dOVFLAG: .BLKB 1 ;OVERFLOW FLAG
g'
R
ad;CLOCK TO FAST; STOP SAMPLING; CUE
d;0PERATOR AND RET
a;
0248 F3 dCLK2FS: DI ;DISABLE INTRPTS
0249 21 0250 a LXI H,..MESS;0UTPUT MESSAGE
024C CD 047A a CALL MESSOUT ;
024F c9 g RET

Listing 1 continued on page 94
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Circle 340 on inquiry card.

Did you know
that with
the new
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P-SYSTEM
VERSION[IV

you can write
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GRAPHIC, XEROX, ZENITH,
and many more. ..

without changel

(Think about that next time
you want a larger market)

We support systems
software and applica-
tions ready-to-runon
APPLE, DEC LSI-li;, RADIO
SHACK MODEL ll§ and AL—
TOS.

PCD SYSTEMS
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Listing 1 continued:

0250
0250
027C

02DD
02E1
02E4
02ES5
02E6
02E7
02E8
02EB

02EC
02F0
02F2
02F5
02F6
02F9
02FC

.MESS: _ASCIZ v/

0DﬂA2A2A2AzAa******************************************
A

0D0A

0D
0D0A53414D503SAMPLING ABORTED:
a

INTERRUPT RATE TOO FAST!

ODOA2AZA2A2AG NI I I I 636 I 3963636 36 3636 36 3 36 36 36 3636 963636 36 36 96 3 3 3¢

0D0A
0D0AOJ

ED73 035B
31 0100

21 0247

ED5B 017F
0600

21 0137
4E

2A 0181
3A 013B
CD 041F

3E7F

BE

CC 035D
3E80

BE

CC 035D
EDAO

EA 02F9

ED53 017F
21 E000
19

3A 0137
C602
0600

4F

ED4A

F4 0487
FB

3A 013C
B7

a; *****************************************

as
a; .INSERT B:PROCSR
a*

a; PROCESSOR
a;

a;

a;

A;THIS ROUTINE TAKES DATA
@;BUFFER OF "INTHDLR", CA
al

@;BUFFER STORAGE.

@i (BY # DATA PTS) AND CAL
3:PROGRAMS AT THE APPROPR
a:

T
B
IT, AND TRANSFERS THE PROCESSED DATA TO MAIN
B
(
P

*
*
*

3636369636 36 36 26363 36 36 36 3696 3 36 36 36 36 3 33 I 9 3 3 3 9 3636 I 3 3 36 36 36 36 3¢

FROM THE OLD TEMP
LLS "FNXN" TO PROCESS

IT KEEPS TRACK OF TIME

LS SPECIAL EVENT

IATE TIMES. WHEN

MAIN BUFFER FILLS UP, IT CALLS "DATWR"

@;70 WRITE THE DATA OUT TO DISK.

@d;ALL REGISTERS ARE PRESERVED.

ANY USER

@;PROGRAM CALLED BY PROCSR MUST PRESERVE

@;THE IX AND IY REGISTERS
@d;0THERS SPECIFIED AT THE

a;
dPROCSR:

» AS WELL AS ANY
CALLING POINT.

SSPD STKPT iSTORE OLD STACK PNTR

a LXI SP,100H ;LOAD NEW SP
a PUSH PSW iSAVE REGISTERS
a PUSH B H
a2 PUSH D ;
a PUSH H i
a LX1I H,OVFLAG;CLEAR OVERFLOW FLAG
g INR M ;

'
g.SET UP REGISTERS FOR TRANSFER:

r ’
a;
a; DE<=MAIN BUFFER POINTER
a; BC<=# OF CHANNELS
a; HL<=0LD TEMP BUFFER POINTER
g; A<=PROCESSOR CODE

’
a LDED MBUFPT ;
a MVI B,0 ;
a LXI H,CHNL ;
a MoV C,M
a LHLD OTMPAD ;FETCH OTMPAD
ANEXT: LDA DIVSR ;
a CALL FNXN ;D0 # CRUNCHING
a sDE, HL MUST BE SAVED
a ON RET, (HL) SHOULD
a ;CONTAIN THE DATA PT.
a sHIGH BYTE OF DATA PT
g ;SHOULD BE 00 ON RET
dTRANSF: MVI A,127D ;CHECK OVERFLOW
a CMP M ;
a cZ BEEP ;
a MVI A,128D ;CHECK UNDERFLOM
a CMP M ;
a cz BEEP ;
a LDI ;D0 TRANSFER
a DCX H ;
a MVI A0 ;CLEAR ACC
a MOV M, A ;CLEAR BUFFER
a INX H ;
a INX H ;
g Jo NEXT ;TILL DONE

’
a;
a SDED MBUFPT ;;STORE MAIN BUF PNTR
a LXI H,-2000H;MAIN BUFFER FULL?
a DAD D ; SUBTRACT 8K
a ;MAIN BUFFER GOES
a ;FROM 1000H 7O 2000H
d LDA CHNL ;ADD # CHANNELS
a ADI 2 ;ADD TERMINATION BYTES
a MVI B,0 ;
a MOV C,A ;
a DADC B ;
a cp DATWR ;YES, WRITE OUT DATA
a EI ENABLE INTERRUPTS
a;
a;
g.CHECK IF TIME FOR PROGRAMMED EVENTS:

’
a LDA NSEVTS ;LOAD A W/# EVENTS
a ORA A =02
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Listing 1 continued:

0330 CA 034B a Jz ..0UT  ;YES, OUT £ RET
0333 47 a MOV B,A ;BCZHEVENTS
0334 21 013E a LXI H,ETIME+1;LOAD LOC OF LOW
g ;BYTE OF TIME
a;
0337 3EFF 2..L00P: MVI A,-1 ;SUBTRACT 1 FROM TIME
0339 86 a ADD M ;
0334 77 a MoV M, A ;
033B D4 0366 a CNC HYDCR  ;NO CARRY: DECREMENT
g ;HIGH BYTE, RETURN WITH
52=0
033E CC 0362 a cz ENDCK  ;CHECK HIGH BYTE
a SRET W/Z=1 IF 00
0341 CC 036B a cz ESTART ;TIME FOR EVENT?
a JHL MUST
a ;BE SAVED BY PRGMS.
0344 23 a INX H ; INCREMENT POINTER TO
0345 23 a INX H ;NEXT EVENT TIMER
0346 23 a INX H i (LOW BYTE)
0347 23 a INX H ;
0348 05 a DCR B ;
0349 20EC a JRNZ ..LOOP ;LOOP TILL ALL EVENT
g ; TIMERS ARE PROCESSED
’
a;
a;
0348 34 0247 2..0UT: LDA OVFLAG ;CHECK OVERFLOW FLAG
036E B7 a ORA A 3SET Z FLAG
034F C4 0372 a CNZ OVFLOW ; OOH-00H !!
0352 E1 ARSTORE: POP H ;RESTORE REGS
0353 DI a POP D ;
0354 1 a POP B ;
0355 F1 a POP PSW ;
0356 ED7B 0358 @ LSPD STKPT  ;RESTORE OLD SP
0354 c9 a RET ;0K,RET TO STATUS
0358 ASTKPT: .BLKW 1 ;STORE OLD SP HERE
a .
a ; 33 I I I I I I I I I I I I I I I I I I I I IE 3 I I I I I I I3 I
a;
035D 3E07 ABEEP:  MVI A7 ;OUTPUT BELL TO CRT
035F D302 a ouT 2 ;
0361 c9 a RET ;
a;
a;
a;
a5 36 I IE I IEIE I I I I I I I I I I 3 I I I I I I I I W W
a;
@;ENDCK : CHECKS THE HIGH BYTE OF A 16-BIT e
@;WORD. RETURNS WITH Z FLAG SET IF THE HIGH ¥ t . Mifle
a;BYTE = 0. EXPECTS HL TO CONTAIN THE ADDR This s ail bk in
@;0F THE LOW BYTE (WITH HIGH BYTE IN (HL-1). Seiont
2;REG A SHOULD EQUAL 00 ON ENTERING.
2;ALL REGS ARE PRESERVED.
0362 28 AENDCK: DCX H ; I
0363 BE a CMP M ; he par ;
0364 23 a INX H ; o it fLA L
0365 09 a RET ; I EFTFR LY il Irlj.l.l ITIHED
a; ol sl
a; ' ;
a;
@) 5 FEIEIE I I I 3 I 3 I I I I I I I I I I I I I I I I I I I I I I I I I W W
a;
@;HYDCR: THIS SR SUBTRACTS ONE FROM HIGH BYTE
@;0F A 16-BIT WORD. EXPECTS HL TO POINT TO THE
@;L0W BYTE, WITH HIGH BYTE AT (HL-1). ALL REGS
@;ARE PRESERVED. ON RETURN Z FLAG SET TO 1 AND
@;CARRY CLEARED.
g;ASSUMES REG A NOT 00 ON ENTERING.
0366 2B @HYDCR: DCX H ;DCR HIGH BYTE
0367 35 a DCR M ;
0368 23 a INX H ;RESTORE HL
0369 B7 a ORA A SSET 221
0364 c9 a RET ;
a;
a;
3;
@) 5 FETE I I I I I I I I I I I I I I I I I I N
a;
@;ESTART: SAVES REG HL ON STACK AND THEN JUMPS
2;TO PRGM. THE USER PRGM SHOULD PRESERVE IX
2;AND IY REGS AND RETURN TO THE "PROCESSOR™
a;BY <POP H 5 RET >
0368 ES QESTART: PUSH H ;SAVE REGS
036C 23 a INX H ;GET LOW BYTE ADDR
036D  SE a MOV E,M ;LOAD JMP ADDR
036E 23 a INX H ;INTO DE
036F 56 a MOV D,M ;

Listing 1 continued on page 416
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Data-Base Management
Systems: Powerful Newcomers
to Microcomputers

Michael Gagle and Gary ] Koehler
Micro Data Base Systems Inc
POB 248
Lafayette IN 47902

Andrew Whinston

Krannert Graduate School of Management
Purdue University
Lafayette IN 47907

Large computers are already running many successful
applications programs developed by using commercial
data-base management system (DBMS) packages. DBMS
packages for large computers sell in the $50,000 to
$200,000 range and require approximately 50 K words of
memory. As a result, it is impractical to apply the
development concepts used on large machines to data-
base management systems for the microcomputer. A
more promising approach is to create a DBMS offering
the best features of systems for larger computers, yet fit-
ting the microcomputer’s capabilities. Two of the authors
of this article, Gary Koehler and Mike Gagle, work for
Micro Data Base Systems, Inc, and have participated in
the development of a data-base management system
tailored to the microcomputer. Called MDBS.DMS, this
data-base management package serves as the basis of
most of the discussion that follows. But first we'll explain
the basic concepts and terms of data-base management
systems.

Data-Base Concepts and Terms

The central concept of data-base management is to
create files that can be linked from different points of
view. By using different linkages, the user can generate
different kinds of reports based on the same data files.
The DBMS makes this possible by handling all the details
of data storage. When using the DBMS, the user never
refers to physical storage locations, but deals instead with
the conceptual structure of the data.

Many of the concepts used in commercial data-base
systems were defined by CODASYL (Conference on Data
Systems Languages). A brief description of impor-

€= (Circle 22 on inquiry card.

tant concepts from the CODASYL report of April 1971
will help you follow the rest of this article:

Data item: A unit of data that can take on a range of
values. Examples of data items are customer names, part
numbers, and selling prices. Each data item may have a
name assigned to it.

Record type: A collection of zero or more data items. An
example of a record type is the collection of the data
items customer name, address, city, and zip code. The
user can give a record type a name (such as CUSTOMER,
for our example). A data-base record corresponds to a
logical record in programming languages such as Pascal.
Record occurrence: A record type such as CUSTOMER
can have many occurrences in the data base, one occur-
rence for each customer. The values of the data items in
each record occurrence reflect the appropriate values for
the corresponding customer.

Set-type: As data items can be grouped into records,
records can be linked into sets. Sets in the CODASYL
sense do not correspond to mathematical sets, but rather
to an ordered grouping of related records. Usually, a set
consists of one record occurrence (referred to as an
OWNER) that has several occurrences of some other
record type (MEMBERS) associated with it. Consider
again the case in which a supplier could supply various
parts. A set relation could be defined between the sup-
plier record type and the parts record type linking a sup-
plier with different parts supplied.

In the CODASYL specifications, sets are said to be
“one-to-many” sets. Any member record occurrence
(such as a part) can be associated with only one owner
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record occurrence {such as a supplier) through a given
set-type. If several suppliers can supply the same part,
there exists between supplier and part a “many-to-many”
relationship. Some DBMS (such as MDBS.DMS) explicit-
ly allow many-to-many relationships, while others can
support such relationships only by creating a dummy
record, called a “nub” or “link” record.

Features of Data-Base Systems

Data-base management systems offer many attractive
features, including: multiple views of data, data-base
flexibility, nonredundancy of data, security of data, self-
description of data bases, query processing, and interfac-
ing with a host language.

Sequential file organization is adequate for some pro-
gramming purposes. Sequential files assume that all data
in a file will be processed in a certain order. The [SAM
(indexed sequential-access method) helps meet the need
to access a particular sequential record by reference to
an index or key.

For simple data structures, an ISAM-type organization
works well enough. But as the interrelationships of the
data become more complex, even simple reports and rou-
tine updating of data require more file handling. Further-
more, simple data structures quickly become complex as
users begin to appreciate the usefulness of the computer
and request more applications.

A true data-base management system is specifically de-
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signed to handle complex data structures by offering
multiple views of the same data; that is, a DBMS lets an
applications programmer view a data structure in the
way most convenient for the application at hand. Greater
convenience means that the programmer spends much
less time writing, debugging, and maintaining pro-
grams—enough time to offset the start-up costs of the
DBMS.

Data-Base Flexibility

It's common to hear someone say, “Now that we have
our inventory system computerized, it sure would be nice
to have a report on ." The blank can be filled with
almost anything from “delivery times from all suppliers
in Kansas” to “average inventory level of parts that cost
more than $10 each.” Sometimes hindsight shows you
should have included in the system some data (say a re-
order point) not defined in the original data base. That’s
why DBMS should include the ability to add or delete
types of data in the data base. Of course, changing the
data-base structure often requires updating the data oc-
currences. [f the DBMS can do this updating, the process
of changing the data structure is straightforward.

In the absence of a restructuring feature, the typical
user defines extra item fields for “future use” or else re-
builds the data base. The first alternative is wasteful and
doesn't allow for adding or deleting record types or set
relationships. The second alternative is painful to say the
least.

Nonredundancy of Data

Often, one piece of information (say a supplier’s name)
appears in several different data files. If the supplier in-
corporates and changes its name, updating requires find-
ing the old name in each of the data files and then making
the change in each case. Further, if a file is sorted by
names, the file may have to be re-sorted.

If the name of the supplier occurs only in one place, up-
dating is simple. And so it is in a data base with an appro-
priately organized structure. The data-base system auto-
matically performs any data reorganization necessary to
maintain sorted orders. The nonredundancy feature also
reduces problems caused by inconsistent data.

Security of Data

There are a variety of ways to protect the privacy and
integrity of data in a data base. These include sophisti-
cated authorization checks and password validation. The
security mechanisms of the MDBS.DMS data-base man-
agement system will serve as an example.

When the user defines data to the MDBS.DMS system,
the user gives each piece of information separate read-
and write-access levels. Additionally, the system pro-
vides that each user may be declared and given unique
read- and write-access permission and an access pass-
word. When the data base is used, the DBMS prohibits
persons from reading or writing data unless their access
level permits it. A clerk may be restricted to reading the
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price of an item, while a manager can change the price.
The system also includes precautions that make it dif-
ficult to infer information about data in the system.

Self-Description of Data Bases

An integral part of a data base is its data directory,
which contains information about each type of data de-
fined in the data base. This information includes the
name of the data item, the data type (in the larger sense,
eg: CHARACTER, REAL, INTEGER), the length of the
data item, and its read/write access levels. Data items are
grouped into named records, and records may be organ-
ized by sets. Thus, the data directory keeps information
on the records (including the data items in the record and
the read/write access levels of the record itself), and the
sets (including the ordering of the set of records and the
records allowed in the set).

The data directory contains all the information needed
for the DBMS to maintain the data base. However, the
presence of the data directory implies that generalized
programs can be developed that are independent of any
particular data base. These programs can extract infor-
mation from the data directory and, based on this infor-
mation, process the data in the data base. There are
essentially two types of programs: a broad class written
in a host language such as BASIC, and a generalized
report writer or query processor.

Query Processing

A query system consists of programs that can add,
retrieve, update, and display data from a data base. A
query system is flexible in that it is not restricted to a par-
ticular data base or data structure, but will work with a
wide variety of data bases. Query systems are usually in-
tended for nonspecialists who wish to use a data base or
programmers who wish to perform initial checkouts of
program logic. Most query systems can be used to gener-
ate reports from data in the data base, and the more so-
phisticated query systems allow great flexibility in use.

Examples of query language statements might be:

oLIST CUSTOMER NAME, ADDRESS FOR STATE =
‘OHIO’

o CHANGE UNIT-PRICE TO 0.75 FOR PART.NUM-
BER = 056127

Interface with a Host Language

Most data-base systems can be accessed by “host-lan-
guage” programs. In microcomputers, this is generally
done by a call to a subroutine that contains the DBMS
code, which is written in machine language for optimal
processing speed. Typical capabilities include:

o Create: Create an occurrence of a data record.
e Store: Store data in the data base.

e Fetch: Retrieve data from the data base.
elnsert: Put a data record in a data relationship.
eModify: Change data in a data record.
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and more complex, the assumrh-r €an save you many
hours of programming ime. This software includes an
edilor program that cniers \he programa you write. Makes
changes. and saves the programs on rasseties. The assem.
bler performa the clerical lask of translating symbolic
code into the computer-readable object code. The editor/
assemhler program is avallable elther In cassette or a
ROM version

0O Edilor/Assembler {Cassetie version: requires Level
B and 8k {min.) of RAM — we sugges! 16k “JAWS™ —
see above, $59.95 plus S2 P&l.*

QO Editor: Au:-ml;lcr(ROM varsion. supplied on an $100
card: requires Level B and 4k RAM (min.) — we sugges!
nllhcr h:val Dor 18k “JAWS”) ... $80.85 plus $2 P&L*

B" FLOPPY DISK — A semarkable “building block.”
Add our 8" floppy disk when you need fasier operation.
more convenien! program siorage. perhaps a business ap-
plication. and access to the lilerally thousands of programs
and program languages available today. You simply plu,

them into yaur EF plorer/85 disk syslem — It accepls nﬂ
18M-formatted CP/M programs,

O 8" Floppy Disk Drive . .. $498.95 plus $12 P&1.*

O Floy Epy Controlter Card . . . $198.83 plus $2 P&1 *

a Du Drive Cabinet & Power Supply ... 36895 plus
$3 P

o $25.00 plus
$1.50

Dn\n Cnhlu (st up for wo drives)
50 P,

d
O CP/M 2.2 Disk Opcrallnq System: includes Texi
Edi and other fealures
that give your Explomrl&s access 1o thousands of exisiing
programs . . . $150.00 postpaid.

NEED A POWER SUPPLVT Consider our AP- 1. II can
supply all the power you need for a fully

.ﬁf‘ug;é:

4. Plug in Level £ hens oc-
ts Micrnsnf BASIC nr
1. Plug in Nl.‘lrnnir" ”El IanA\v mbler in ROM
KiypadiDispley 5. Add two S100 boanls
r\rld Level B to convert 1o 6. Add you awn custom cir-
cuits {pratatyping troa)
J Alll' 4k RAM 7. Conner! terminal

a CRT monttor or a TV set {If you have an RF modulator).
O Hex Keypad/Display kh $69.95 plus $2 PRl

O ASCIl Keyboard/Computer Terminal kit featuring a
full 128 character set. u&l case. full cursor control. 75 chm
vitieo oulpul. convertible to

haudol culpul. seleclable baud -
rate. RS 232-C or 20 ma.l/O, 32

ur 64 character by 18 line for-

mats . .. $148.95 plus $3 Pal®

O Sweel Cabinet for ASCI Keyboard /Terminal
Elus $2.50 Pal.”

RF Mudulator kit (allows you lo use your TV sel as a
momlnr] . $8.98 postpaid,
0 12" Video Monitor {10MHz bandwidth) ..
plus $5 P&L.*
Q Deluxe Sieel Cabinét for the
Exrlumrlns . $49.85 plus $3

.$19.95

413995

O Fan lor c1hlnd - $18.00

plus $1.50 P&L*

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK—THERE'S
ONE FOR EVERY NEED.

O Beginner Pak (Save $28.00) — You get Level A (Ter-
minal Version) with Monitor Source Listing {$25 value}
AP-1, S-amp. power supply. Iniel 8085 Users Manual .
gll'x $199.95) SPECIAL $169.85 plus $4 P&).*
Experimenter Pak (Save $53.40) — You gu! Level A
{Hex Keypad/Display Version} with Hex Keypad/
Display. Intel soas User Manunl Level A Hex Monitor
Source Listing. and AP-1,5-amp. power supply . .. (Reg.
$279.95) SPECIAL $219.85 plus $6 Pal.”
O Special Microsoft BASIC Pak {Save 5103 nop— You gel
Levels A (Terminal Version). B, D (sk RAM). E. 8k
Microsoft in ROM, intel BOBSUs«-r Manual. lcvel A Moni-
lor Source L\snnE and AP-1. 5-amp. power supply
(Reg. $439.70) SPECIAL $329. 95 plus 57 P&L*

0 ADD A ROM-VERSION TEXT EDI-
TOR/ASSEMBLER (Requires Levels B
and D or $100 Memory) . . . $99.95 plus
$2 P&l*

S|nr|rrn Disl( Syslum— |l’|c|u||l.‘s ll:vel A B floppy disk
cable. two
S100 wnncclors ,ull add uur uwn pomsr supplies.
cablnets and hardware . 065.00) SPECIAL
$999.95 plus 513 Pal.* D .’le Smncr System. $1045.85
plus $13 Pal.’ O 18k Starter System. $1085.95 plus $13
P'al.* O 63k Starter System. $1145.95 plus §13 P&l.*
D Add 10 any of above Explorer sieel cabinel. AP-1 five
. power supply. Level € with two 5100 conneclors.
(hl “drive cablnet and power supply. 1wo sub-D connec-
tors for conneciing yous printer and ferminal {Reg.
$225.95) SPECIAL $199.95 plus $13 P&l.*
O Complete ik System. Wired & Tested
plus $26 Pal *
0 Special! Complele Business Sofiware Pak {Save
$625.00}— Includes CP/M 2.2 Microsaft BASIC. General
Ledger. Accounls Recelvable. Accounts Payable. Payroli
Package . . . {Reg. $1325) SPECIAL $699.95 postpaid.

$1650.00

*P& ! stands for “postage & insurance.” For Canadion or-
ders, touble this nmount.

Conllnental Credil Card Buyers Quiside Conneclicul:

TO ORDER
Call Toll Free: 800-243-7428

To Order From C i or For Techni
Assistance. call (203) 354-9375

* {Clip and mail entire ad)*

SEND ME THE ITEMS CHECKED ABOVE
Total Enclosed (Conn. Residents add sales tax): §.
Paidl by:

O Personat Check O Cashier's Check/Money Order
0O VISA O MASTER CARD {Bank No.

Accl No. Exp. Dale

lorer/8S {note. dlsk drives have their own pawcrsupply)
@ Plus the AP-1 fits neatly into the atiractive Explarer steel
- cahinet (sce below).
AP-1 Power Supply kil (8V @ 5 amps) in deluxe sieel
: cabinel .. . $39.88 plus $2 P&L.*
s NEED A TERMINAL? We
- offer you choices: the least ex-
ensive one is our Hex
' ﬂrypad/anlay kit that dis-
0 @ plays the informaiion on a
calculator-lype screen. The
a other choice ix our ASCII
@ Keyboard/Computer Terminal
l kit. thal can e used with either

-l

/
mNETRONICS Research& DevelopmentLtd.:
333 Litchfield Road, New Milford, CT 06776

Print Name

Addres:

Ciy

Zip
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eoFind: Locate a data occurrence.
e Delete: Delete a data record.
eRemove: Remove a data record from a set.

The data base may also be accessed by query systems, as
mentioned previously.

Program Example

In order to explain the advantages of using a DBMS in
a microcomputer environment, we will present an exam-
ple using the fictitious Nibble Computer Store. This store
retails components and equipment supplied by many
vendors. One of the store’s major concerns is to keep
customers satisfied by providing speedy service. The
store maintains an inventory-order system with a track-
ing of customer orders.

Handling this management problem requires the fol-
lowing reports:

Report 1: A list of customers (sorted by name) who

have placed an order within the last sixty
‘ days.

Report 2: A list of parts that need to be reordered.

Report 3: A list of customers whose orders have been
outstanding for more than two days. Also, a
list of the parts (and the name of the sup-
pliers of those parts) that are holding up
those orders.

The data requirements are as follows:
Requirement 1: Maintain a list of customers, sorted by
name and by customer number.
Maintain a list of suppliers, sorted by
name and by supplier number.
Maintain a list of parts stocked, sorted
by description and by part number.
Keep track of which parts are supplied
by each manufacturer.

Keep track of the status of each cus-
tomer’s orders.

Requirement 2:
Requirement 3:
Requirement 4:

Requirement 5:

We first show a possible (although simplistic) way to
implement such a system using conventional file-manage-
ment techniques.

A Conventional Approach

Although there are many ways to design a system to
perform the functions needed by the Nibble Computer
Store, most suitable systems would require creating and
maintaining a file for each particular application. Table 1
shows several types of files that might be required.

A look at the five data requirements shows why so
many files are needed. Consider requirement 1. A file of
customer data can be sorted either by name or number.
But to sort the file by both name and number usually re-
quires that a copy of the file be made first. Then the
original file can be sorted by customer name, and the
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'Not bad for the first ﬂay.

This morning, no one in the office
knew a thing about making graphs.
And now secretaries and managers
alike are producing crisp, concise
charts and graphs for marketing
analysis, industry forecasting and
sales presentations. Without
writing a single computer program.

Picture your data the way you
want it.

The key is a graphics work-station
from Hewlett-Packard. Built around
our HP 2647A intelligent terminal,
it’s like putting an entire art depart-
ment at your staff’s fingertips.

Not only can you call up your
standard business reports on pro-
duction performance, sales figures
or market trends, but with just a

few simple keystrokes, you can turn professional an amateur artist can
them into clear and helpful pie be. Or, if you'd like more information
charts, line and bar graphs, log- first, just return the coupon below.
arithmic charts, overhead transpar-
encies and more. (It’s also easy to

annual report or other Send to: Hew!lett-Packard. Data Terminals Division,

business data—we'll be Dept. 5267.9]"74 East équues Ave.l.( SpnnKXale. CA 94086 |
glad to show youjusthow | e, AtN: Tom Anderson, Marketing Manager, |\ . 2]

tailor to more sophisticated (ﬁ HEWLETT
applications.) ﬁ PACKARD
Dravnyour owil . F8R058 Ty Boag iR S B e
conclusions. o Yes. I'd like more details about your graphics o
Invite your secretary | workstations. Please send me your brochure. |

along to your nearest HP | Name |
sales office forademon- | - o |
stration of our graphics | 5 - l
products (we're listed in | =°TPany |
the White Pages). And | Address |
bring your company’s | City/State/Zip |

|
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File 1

ﬂ
File 2

File 3

(Sorted by Customer Name)

Customer Name
Customer Number

Street Street
City City
State State

Zip Code Zip Code

File 4

(Sorted by Customer Number)

Customer Name
Customer Number

File 5

(Sorted by Supplier Name)

Supplier Name
Supplier Number
Street

City

State

Zip Code

File 6

(Sorted by Supplier Number)

Supplier Name Part Number

Supplier Number

File 7

(Sorted by Part Number)

Part Description

Street Selling Price

City Quantity in Inventory
State Reorder Point

Zip Code

File 8

(Sorted by Part Description)

Part Number

Part Description
Selling Price
Quantity in Inventory
Reorder Point

File 9

(Sorted by Part Number)

Part Number
Supplier Number

Order Number

Date Shipped

propriately for each task.

(Sorted by Date Received)

Customer Number
Date Received

Table 1: The types of files needed to handle the data-processing tasks of the Nibble Computer Store without using a data-base
management system. Since different tasks require different views of the data, the programmer must maintain files sorted ap-

(Sorted by Order Number)

Order Number
Part Number
Quantity Ordered

copy file by customer number. So data requirement 1
gives us files 1 and 2.

The same problem of double sorts applies to data re-
quirements 2 (suppliers) and 3 (parts). This gives us six
files.

The easiest way to keep track of which parts are sup-
plied by which supplier (data requirement 4) is to define a
file containing the part numbers for each supplier (file 7).

Data requirement 5 is to keep track of each customer’s
orders. Several approaches are possible, but we’ll handle
the task by creating an order file (file 8).

Turning now to the required reports, report 1 is a list of
customers who have placed an order in the last sixty
days. The report can be made by scanning file 8 (orders
sorted by date) for orders falling in the sixty-day period,
and then writing the corresponding customer numbers on
a file. That file can then be sorted and used to extract the
names of customers from file 1. Then the names extracted
can be listed in still another file.

A list of parts to be reordered (report 2) is trickier. The
parts-on-order file (file 9) can be scanned, and then the
quantity ordered for unfilled orders can be written on a
scratch file. This file can then be sorted on the part num-
ber, and the quantity on order can be summed for each
part. This quantity can then be compared to the number
of parts in inventory and the reorder points (file 5) to
show which parts must be reordered.

The conventional approach could generate report 3 in
two phases. First, the orders sorted by date (file 8) can be
scanned to find orders that have been outstanding for
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more than two days. The customer numbers can then be
written on a file, sorted, and used to extract the
customers’ names from file 1. A similar process will find
the parts whose order quantity is larger than the quantity
on hand, giving the suppliers’ names.

Four other files would also be required. Files 3 and 4
maintain supplier information (with two different sort
orders). File 6 maintains parts information and file 7 gives
the correspondence between suppliers and parts.

Obviously, writing the needed programs and maintain-
ing these data files would be tedious, even though thisis a
simple example, with other complicating factors left out.
If additional requirements are placed on the systend (such
as a listing of suppliers that supply parts that sell for less
than $2), more programs have to be written. We also
have a problem with redundant data—if a customer’s ad-
dress changes, we have to update two files. Even worse, if
a customer’s name changes, one of the files has to be com-
pletely re-sorted.

The primary problem here is that different applications
require different “views” of the data. For some applica-
tions, having the order information embedded in the
customer file would be best. But for other applications,
the order data might need to be closely limited to the sup-
plier file. The result is that the compromise solution of
figure 1 is developed, with corresponding programming
complexity.

The Data-Base Management System Approach

Figure 1 shows a data structure that could be used to
represent the information needed for the inventory-order

Circle 252 on inquiry card. =



CASH FLOW
PROBLEMS?

IT'S NICE TO KNOW SOMEONE
WHO HAS THE SOLUTION.

M. MicroAge is your Solution
= Store . . . that means at
& MicroAge Computer Stores
we have a wide selection
l of time-saving computer-
| ized business systems
; designed specifically to

solve the daily cash flow
problems every business-

®  manfaces.
- '/ MicroAge has computer-
ized business systems that

quickly and affordably allow you to regain con-
trol of your critical accounts receivable .. . at last
making it possible for you to carry out effective
collection procedures on a consistent basis.
MicroAge has accounts receivable program
packages to automatically display and update
account information; prepare trial balance
including a balance-due and delinquency aging

VISIT THE STORE IN YOUR AREA:

€l Paso, Texas

Aurora, Colorado Milwaukee, Wisconsin

(915) 594-34¢9 (303) 696-6950 (444) 257-1100

Rockville, Maryland Rochester, New York Mounain View, Callfomia
(301) 762-7585 (716) 2449000 (415) 964-7063

Tucson, Arizona Hurst, Texas Scottsdale, Arizona

(602) 790-8959 (817) 2843413 (602) 941-8794
Albuquerque, New Mexico Saling, Kansas Anchorage, Alaska

(505) 883-0956 (913) 8257596 (907) 279-6688

Pleasant Hill, Callfornia Orland Park, lllinols San D , California

(415) 680-1489

(312) 349-8080 (744) 278-0623

report, and take care of dozens of other tasks
that eat into your time and profit!

Computerized business systems from the Micro-
Age Computer Store are available in the $5,000
to $45,000 range, to suit the individual budget of
your small business or professional practice.
MicroAge backs up every system with personal-
ized service, warranty service and repair, instal-
Iation, systems consulting, even customer train-
ing. Visit the MicroAge Computer Store in your
area soon with your business problems, and let
us help you with the solution.

“The Solution Store” "

Richardson, Texas Indlanapolis, indiana

Housion, Texas
(713) 2709647

(214) 234-5955 (317) 849-5164

Minneapolis, Minnesota Portiand, Or Wiimingion, Deloware
(612) 3381777 (503) 256474 (302) 996-7340
Omaha, Nebraska Norwalk, Conneticut Toronto, Canada
(402) 339-7444 (203) 84460854 (416) 4894236
Phoenix, Arlzona St Louis, Missouri

(602) 265-0065 (314) 567-7644

Columbus, Ohlo Okdahoma City, Oidahoma

(614) 868-1550 (405) 726-1837

FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168



system. The boxes represent record types (corresponding
to customers, suppliers, parts, orders, and order quan-
tities). The names within boxes correspond to data items,
the basic units of data that form the records. Finally, four
set-types are defined. Sets are used to associate records.
For example, SET3 is used to associate parts with their
suppliers. Since, in our simple system, each part is sup-
plied by only one supplier, we say that the supplier
“owns” parts, in accordance with the data-base ter-
minology of set owners and members. Figure 2 shows
two suppliers and the parts they supply.

Information in a data base is accessed by “traversing
set occurrences.” To find out what parts Acme Computer
supplies, we look at the occurrence of SET3, which has
Acme Computer as an owner, and examine each member
of the set. This allows us to retrieve data about each part
supplied by Acme.

Since sets are used to access data-base information, it
follows that some sets must be defined that allow the user
to “get his foot in the door” of the data base. This is done
with sets having a record named “SYSTEM" as their
owner. Such sets can be defined sq all occurrences of a
record can be accessed by traversing a system-owned set.

CUSTOMER SUPPLIER

NAME NAME

NUMBER NUMBER

STREET STREET

cITY cITY

STATE STATE

ZIP CODE ZIP CODE

SET1 SET3

ORDER PART

ORDER NUMBER NAME

DATE RECEIVED NUMBER

DATE SHIPPED DESCRIPTION
SELLING PRICE
ON HAND
REORDER

SET2 SET4
QUANTITY

QUANTITY ORDERED

Figure 1: A data structure representing the information needed
to handle the data-processing tasks of the Nibble Computer
Store. The boxes represent record types. The names within
boxes correspond to the data items that make up the records.
The lines between boxes represent set-types—ordered groupings
of related records. SET3, for example, associates parts with their
suppliers.
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One more thing about sets: since the members of a set
occurrence are accessed one at a time as we traverse the
set, we can put an ordering on the set. We can define the
set to be ordered on, say, Supplier Name, and the DBMS
will automatically maintain the records in the set in
sorted order. If we define a different set ordered on Sup-
plier Number, we can access the records in either order
simply by choosing the appropriate set. Additional set
orderings, such as FIFO (first in, first out) or LIFO (last
in, first out), are also supported.

With this background, we can discuss the structure of
figure 1. Each customer can have zero, one, or more
orders in our system, and SET1 is defined with
CUSTOMER as owner and ORDER as member. The rela-
tionship between orders and parts is less clear. Each order
is made up of one or more parts, but each part can appear
in more than one order. Also, the problem arises of
where to put the quantity ordered of each part. If we put
the quantity in the ORDER record, we don't know which
part the quantity refers to (since the order can consist of
more than one part). Similarly, an ambiguity exists if the
quantity is kept in the PARTS record. The solution is to
define a QUANTITY record. By appropriate use of SET2
and SET4, the quantity of each part for each order can be
determined.

The data structure of figure 1 as described in
MDBS.DDL, a Data Definition Language of Micro Data
Base Systems, Inc, is as shown in listing 1 (see page 110).
The data definition for our example is relatively straight-
forward. The sets such as CUSTNAME and CUSTNUM
allow us to access the customer records sorted by either
name or number.

Several points should be made about the DDL descrip-
tion in listing 1. Five users have been defined, one for
each functional area of the company. The first user name,
STOCKROOWM,, is followed by read and write authoriza-
tion levels and the user’s password (317-54-7674). A user
may process data that has an access level equal to or less
than his own. For example, the stockroom user can read
supplier information, but isn't allowed to alter it since the
stockroom has a write-access level of 10, while all sup-
plier information has a write-access level of 50. The ac-
cess levels were defined by:

Level 1: Stockroom/Inventory Control—This depart-
ment must be able to read part numbers, part descrip-
tions, quantity on hand, and reorder point for inventory
control purposes. [t must also be able to read supplier in-
formation for reorder purposes, determine quantity
ordered for each part, and update quantity on hand of
each part as it is put into inventory.

Level 2: Shipping—This department must be able to
read parts information, customer names and addresses,
and order information. It must also be able to update
shipping date and quantity on hand for each part
shipped.

Level 3: Order Processing—This department must be
able to enter new orders.
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a new generation
in data base
management technology

not limited not limited not limited
to relational, tabular, to hierarchical structures to CODASYL network
flat-file structures structures

The structures above are mere subsets of the capabilities of MDBS III.
Far beyond these, MDBS Il provides valuable innovations available in no other system!

Unprecedented POWER! FLEXIBILITY! PORTABILITY!

For serious application development, MDBS [l offers major advantages in these seven key areas:

Extraordinary data structuring Available for Minis and Micros
Unmatched flexibility for relating records to Availability for numerous 8 and 16-bit
each other with ease. micros, as well as for minis, provides

standardized approach to data handling.

Allows extensive portability of application
systems. . .from the Z-80 to the PDP-11.

Automatic data compression where desired.
Up to 255 record types per schema.
High-level query language

Automatically generates desired report or
data file with a single statement.

Language is English-like, non-procedural,
and has report writing capabilities.

True multi-user capabilities
Supports multiple concurrent users of the
same data base.

Supports both active and passive locking.

Automatic transaction logging

Extensive performance control g
Automatically logs all transactions atter last

Gives application designer extensive

control over record placement. . .includes back-up.

automatic clustering and CALC features. Selective restoration of data baseineventofa
For highest performance, a streamlined crash.

DML. . .over 20 host language interfaces Allows surveillance of user activities.
available.

All processing is data-dictionary driven.

Data security and integrity For the full story about the finest

User passwords and optional data application development tool existing
encryption. in the mini-micro world. .. call, write,
Comprehensive access code facility for or TWX us today!

automatic security enforcement.
Automatic range checking.

O Yes, please send me a copy of the MDBS 1l brochure.

D Please send me the complete MDBS IlI manual set including
manuals for MDBS Ill, RTL, QRS, and DMU plus tutorial
materials. Check for $75.00 enclosed. (Indiana residents
please add $3.00 for Indiana tax.)

Name Title

(Please print)

Setting standards of exceilence for data base
software. . .woridwide.

Micro

Company
Di}“i}l ﬁﬂSC Address
SUS tems, inc. City (State) @py
Box 248 Phone

Lafayette, Indiana 47902

317-448-1616/TWX 810-342-1881 MAIL TO: Micro Data Base Systems, Inc.

P.O. Box 248-B

Dealer/distributor/OEM inquiries invited. Lafayette, IN 47902
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SUPPLIER

ACME COMPUTER
1247 BROAD STREET

LANSING
1L
60060

SET3
PART PART
MOTHERBOARD DISK DRIVE
00104237 00105692
002346 043950
000030 ] 000060
000045 000075

SUPPLIER

ZETA SUPPLY CO.
EAST 47th STREET

CHICAGO

1L

60610

SET3

BOLT NUT LOCKWASHER
10374266 46350219 47906317
000002 ol 000002 o 000001
001000 ] 001000 ~| 002000
002500 003000 005000

Figure 2: Two of the Nibble Computer Store’s suppliers and the parts they supply. This figure gives more detail on SET3 of figure 1.

Level 4: New Accounts—This department must be able
to add new customers to the customer list and update
customer information.

Level 5: Purchasing—This department must be able to
add new supplies to supplier list and update supplier in-
formation. It must also be able to define new parts and
alter prices of parts and the supplier-parts relationships.

We are now ready to generate the reports listed in table
1. To simplify matters, we will not be concerned with
loading data into the data bases or updating information.
Out of the repertoire of DML (Data Management Lan-
guage) commands in MDBS.DMS, we will use:

DISKETTE
COPY SERVICE

Allenbach Industries
4322 Manchester Ave. Olivenhain, CA 92024

108 November 1981 © BYTE Publications Inc Circle 13 on inquiry card.

Find First Member—Insures that the first record
in a set occurrence is available for processing.
Find Next Member—This command actually
traverses the set occurrence, moving from one
record to the next each time it is called.

Set Owner based on Member—Indicates that the
record that is the “current” member of one set
should be treated as the owner of some other set.
Set Member based on Member—Indicates that
the “current” member of one set-type is also the
current member of some other set.

Get Field from Member—Retrieves data from a
named field (item) in the “current” member of a
set.

FFM:

FNM:

SOM:

SMM:

GFM:

In MDBS.DMS, all routines return a value that gives a
status indication. Frequently, a nonzero status value rep-
resents an error condition, MDBS.DMS can be called
from several languages running under CP/M and from
disk-based Radio Shack, Apple, and North Star systems.
The status value is returned to a user-defined variable.
For example, in modified North Star BASIC (see refer-
ence 1), a call to FFM looks like:

E0 = CALL (addr, “FFM, SET3")

Here, addr is the address of the MDBS.DMS software.
Two entry points to MDBS.DMS are required: one for
defining blocks and one for the DMS routines.

The BASIC user of MDBS.DMS can define named data
blocks (similar to the sub-schema of the CODASYL com-
mittee report). For example, the user may want to define
a block called PARTDATA made up of the BASIC vari-
ables:

N for part number

D% for part description
P for price

O for on-hand quantity
R for reorder point

So to insert data into the data base, the user issues the
call:

E0 = CALL (addr, "CRS, PART, PARTDATA")

Text continued on page 120
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Listing 1: A description in MDBS.DDL (Data Definition Language) of a data structure
meeting the needs of the fictitious Nibble Computer Store. This description corresponds
to the data structure shown in figure 1.

PASSWORDS

RECORD
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM

RECORD
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM

RECORD
ITEM
ITEM
ITEM
ITEM
ITEM

RECORD
ITEM
ITEM
ITEM

RECORD
ITEM

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

STOCKROOM

SHIPPING

ORDER PROCESSING
NEW ACCOUNTS

PURCHASING
CUSTOMER
CNAME CHAR
CNUMBER BIN
STREET CHAR
CITY CHAR
STATE CHAR
ZIP CHAR
SUPPLIER
SNAME CHAR
SNUMBER BIN
STREET CHAR
CITY CHAR
STATE CHAR
2IP CHAR
PART

PNUMBER BIN
DESCR CHAR
PRICE REAL
ONHAND BIN
REORDER BIN
ORDER

ONUMBER BIN
RECEIVED BIN
SHIPPED BIN
QUANTITY
QORDERED BIN
SET1 MAN
CUSTOMER
ORDER

SET2 MAN
ORDER
QUANTITY

SET3 MAN
SUPPLIER

PART
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30

20
20

30

20
20

NN ON

NNDN

10
20
30
20
30

20
20
20
20
20
20
20

10
10
10
10
10
10
10

10
10
10
30
10
10

20
20
20
20

10
10

20

20

10

10
20
30
40
50

30
40
40
40
40
40
40

50
50
50
50
50
50
50

10
50
50
50
10
50

20
30
30
20

30
30

30

SORTED

30

FIFO

50

SORTED

317-54-7674
SECRET
MAILROOM
IGLOO
317-742-7388

ONUMBER

PNUMBER

Listing 1 continued on page 112

Intelligent
Systems

COLOR COMMUNICATES BETTER

For a demonstration,
contact one of our
Factory Representatives

Pacific
Group i Electronics

CA: San Diego 714/292-0525; Sunnyvale
408/245-4392

Thorson Company Northwest
OR: Beaverton 503/644-5900
WA: Bellevue 206/455-9180

Thorson Company
HI: Honolulu 808/524-8633

Trans Alaska Data Systems
AK: Anchorage 907/276-5616

Mountain

PAR Associates
CO, WY: Denver, CO. 303/371-4140
UT, ID, MT: Centerville, UT 801/292-8145

Southwest

Computer Peripheral Sales
AZ, NV (Clarke Co.): Phoenix, AZ
602/942-4025

BFA Corporation
NM:; Albuquerque 505/292-1212
TX (El Paso): 915/542-1762

USDATA Engineering

TX: Dallas 214/661-9633; Austin 512/
454-3579; Houston 713/681-0200

AR, OK: Broken Arrow, OK 918/252-9646

Midwest

Dytec North, Inc.
MN, ND, SD: St. Paul, MN 612/645-5816

Resource Data Systems
IL (No.), IN,WI, 1A{Scott Co.): Northbrook.
IL 312/564-5440

Digital Systems Sales, Inc.

MO, IL (So.) KS, NE, 1A (Excl. Scott Co.):
Grandview, MO 816/765-3337; St. Louis.
MO 314/946-0168; Wichita, KS 316/
685-9725; Omaha, NE 402/346-1039

Lowry & Associates, inc.

M, KY, OH, PA (W.), WV: Brighton, Ml
313/227-7067; Grand Rapids, M| 616/
363-9839; Cleveland, OH 216/398-9200;
Dayton, OH 513/435-7684; Pittsburgh, PA
412/922-5110

Southeast

W.A. Brown Instruments, Inc.

GA, LA, NC, SC, TN, AL, FL: Atlanta. GA
404/455-1035; Mandeville, LA 504/
626-9701; Durham, NC 919/683-1580;
Columbia, SC 803/798-8070; Oak Ridge.
TN 615/482-5761; Huntsville, AL 205/
883-8660; Orlando, FL 305/425-5508;
Ft. Lauderdale, FL 305/776-4800;
Melbourne, FL 305/723-0766; Ft. Walton
Beach, FL 904/243-3189

Intron Corp.
VA, DC,MD: Springfield, VA 703/569-1502

Northeast

J&J Associates, Inc.

MA, ME, NH, VT, RI: Winchester, MA
617/729-5770; Springfield, MA 413/
737-6624, Goshen, CT 203/624-7800

NACO Electronics Corp.

NY (Excluding Metro NY/L.1.): North
Syracuse, NY 315/699-2651; Cicero, NY
315/672-3751; Fairport, NY 716/223-4490;
Utica, NY 315/733-1801

Technical Markeiing Associates, Inc.
NJ (No.), NY (Metro/L.1.): Hackensack. NJ
201/646-9222

Miller & Dietz Co.
PA(E.), NJ (So.), DE: Malvern, PA
215/647-7373
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Money-back guarantee
for computer professionals:

It took hard k and f -dir and your only cost
enee fal wou T Buy aCtO eCt would be transporta-

experience for you to

become a leader. Same : tion charges to and
here. Founded in 19?3, from I.nte gent from Norcross, Georgia.

we were the first company to ship

Why such a dramatic offer?

20,000 color graphics units. We Systems. Intelligent Systems was built

sell to computer professionals—

not through computer stores. So, if you
don't need a salesman to tell you what
you need, try this unique offer:

A factory-direct, money-back guaran-
tee for our 3650 color graphic desktop
computer with 56K of memory for only
$1995—plus your choice of either an
internal 5% " 92K Floppy Mini Disk Drive
for $395, or an external 8" Floppy Disk
Drive for $895! (These prices good only
with this offer.) You can buy only one
unit before 12/31/81, cash with order.
Use it for 30 days; if you're not sold on
the merits of your color graphic

around the needs of computer
professionals. We sell primarily through
OEM's and want to introduce the dynam-
ics of color graphics to professionals like
yourself—so you can help us introduce
color graphics in your company.
Features Included for $1995:
« 56K total memory, 32K user RAM, 4K
disk buffer RAM, 4K refresh RAM, 16K
ROM (includes extended disk BASIC)
« 13" raster scan color CRT ¢ 8 fore-
ground colors w/blink and 8 background
colors * 64 col./32 line « 64 ASCI| & 64
graphics characters * 128H x 128V graph-
ics w/point, bar & vector

computer, return it. We
will refund the full
purchase price

Clrcle 202 on Inquiry card,

generators « RS232C port
» Buffered bus connector

» 72 key professional keyboard » User's
Manual & sampler disk * Factory War-
ranty: 90 days parts & labor

And Your Choice of:
¢ Internal 5%" 92K disk drive: $395 e
External 8" 295K disk drive: $895
(These prices good only with this offer)

Options Include:
¢ 101 key keyboard: $100 * 117 key key-
board: $250 ¢ blank 8K board for add-on
EPROM: $75 « One-year Factory Ser-
vice Contract: $350

Software Available: BASIC is stan-
dard; you can add Fortran for $75.
Text editors, assemblers, other utilities
available. Also, hundreds of additional
programs, including ColorCalc”
ColorGraph," as well as programs for
education, accounting, WP, statistics.
etc.

Will your information processing
be more comprehensible in color
graphics (or.color slides) in manage-
ment meetings? If so, act now. For
details, call Marketing Services at

. 404/449-5295,

COLOR COMMUNICATES BETTER

Intecolor Drive - 225 Technology Park/Atlanta
Norcross, Georgia 30092/Phone 404/449-5295

Unretouched photos of screens.
This offer, not avaitable through computer stores,
expires 12/31/81. U.S. domestic prices.




Listing 1 continued:

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET

OWNER
MEMBER

SET4

PART
QUANTITY

CUSTNAME

SYSTEM
CUSTOMER

CUSTNUM

SYSTEM
CUSTOMER

SUPLNAME

SYSTEM
SUPPLIER

SUPLNUM

SYSTEM
SUPPLIER

PARTDESC

SYSTEM
PART

PARTNUM

SYSTEM
PART

ORDERS

SYSTEM
ORDER

MAN

AUTO

AUTO

AUTO

AUTO

AUTO

AUTO

AUTO

10

20

20

10

10

10

10

20

30
IMMAT

40
SORTED

40
SORTED

50
SORTED

50
SORTED

50
SORTED

50
SORTED

30
SORTED

CNAME

CNUMBER

SNAME

SNUMBER

DESCR

PNUMBER

RECEIVED

Listing 2: A program segment opening a data base using the data-base system MDBS.DMS. Brackets are used to pass addresses of
variables; the right bracket has been translated to a parenthesis by North Star BASIC. Lines 1390 through 1470 represent portions of
the program not given here.

1000 REM

1010 REM **

1020 REM

1030

1050 REM

1060
1070

DIM NS (16)
1040 REM **

INPUT
PRINT

1080 REM **

1090 REM
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14

NS

** Input user's name **
"NAME? "

X R R SRR SR SR SR SRR SR SRR R RS R R R R R R R R R R R R RS

** User's name and password **
PS (12)

** Now the password -- but no echo **

Listing 2 continued on page 114



Complete systems. Morrow
Designs hard disk subsystems
are delivered complete with hard
disk, controller, cabinet, power
supply, fan, cables and CF/M’
2.2 operating system.

Widest range. Morrow Designs
offers the widest range of hard
disk systems available from a sin-
gle supplier. 5¥4," 8" 14!" Five to
over 100 megabytes of formatted
hard disk storage. $2,995 to
$17980. Cost effective systems
that work. And keep working.
S$-100 and more. Morrow Designs
hard disk systems are designed
for use with the CP/M operating
system. Available soft-

ware packages allow our AF

systems to run on any .
IEEE696/S-100 Standard
system with no hard- q
ware modification.

Plus, Cromemco®** North
Star** Vector Graphics,
Godbout, Dynabyte,
Exidy™** IMSAI, Micro-
mation, Processor Tech-
nology and California
Computer Systems.

Reliable systems. Morrow Designs is com-

Leading edge technology
in hard disk systems.

Experience. As of April, 1981,
there were over fifteen hun-
dred Morrow Designs hard disk
systems successfully installed.
In fact, over 200 independent
systems integrators now use
our hard disks to solve their
mass storage problems.
Performance answers. Morrow
Designs hard disk systems have
been benchmarked against all
other systems. None is faster
under CP/M. Morrow Designs
hard disks operate at 10 times
the speed of a floppy disk
drive. Transfer rates range from
590,000 bytes to 900,000 bytes
per second. That kind of perfor-
mance can become addictive.
Cost effective answers. Compare
Morrow prices and performance
to anything presently available
for S-100 systems. You'll find
Morrow's price/megabyte/
performance ratio to be
unmatched. Leadership in
disk systems technology
earned us leadership in
price/performance. And
that may have earned us
a call from you. Circle the
Reader Service Number

mitted to hard disk system reliability. Not
simply with a 90-day warranty, but with a money for our full line data sheets.
back guarantee. If our system fails to perform to ’ Can't wait? Call us at (415)
specification, send it back. We'll send back 524-2101. And yes, OEM quantity prices are

your money. available. LOOK TO MORROW FOR ANSWERS.
*CP/M is a trademark of Digital Research
**Northstar s a trademark of North Star Computers, Inc 5221 Central Avenue, Richmond, CA 94804
***Cromemco is a trademark of Cromemco, Inc (415) 524-2101

***Exidy 15 a trademark of Exidy Corporation.

See Us At ComDEX Booth 575

Circle 286 on inquiry card.



Listing 2 continued:

1100
1110
1120
1130
1140
1150
11€0
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470

REM
REM

REM
REM

REM
REM

REM
REM

REM
REM

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

PRINT "“PASSWORD"

TS = INCHARS (0)

IF ASC ( TS ) = 13 THEN 1190
P$ (1,1) = TS

FOR J =1 TO 15

TS = INCHARS (0)

IF ASC ( T$ ) = 13 THEN 1190
P$S = P$ (1,J) + TS

NEXT J

PRINT TS

* %

** Filename **

FS = "NIBBLE"

* %

** Allow the user to modify the data base **
RS = "MODIFY"

* %

** MDBS.DMS routines **
Al = 32768

A2 = Al + 3

* %

** Define a data block **

E0 = CALL (A2, "DEFINE,OPENLIST" ,[F$),[NS),[PS),[RS),4)
IF EO <> 0 THEN 1450

* %

** Open the data base **

E0 = CALL ( Al , " OPEN , OPENLIST " )

IF EO <> 0 THEN 1450
* ok

AhkhkAkhkkAk Ak A X AEBHNARAEANERENARENER PN A AR FEE XA AR A AR AR AARANELAR
* %

*% %% APPLICATION PROGRAM **

* %

I E S S S S SRS E RS RS EE SRR R R R RS RS RE R R RS RS R RS SRR R
* %

*% ** ERROR PROCESSING **

* %
khkkkhkkhkhkkhkkkhkhkkkkhkhkhkhkkhkhkkhkkkhkhkhkkhkhkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkkhkhkhkkkhkkkxi

Listing 3: A BASIC program segment generating a list of customers who have placed orders at the Nibble Computer Store in the last
sixty days. This listing assumes that an MDBS.DMS data base has been opened and that data blocks have been defined.

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130

REM
REM
REM
REM

REM

REM

REM

** The following code assumes that variable DQ **
** has been initialized to the current Julian date **
* %
** MDBS.DMS addresses **

A0 = 32768

Al = A0 + 3

** Data Block Definitions **

E0O = CALL (Al,"DEFINE,RECVD",[D1),1)

E0 = CALL (Al,"DEFINE,CNAME", [CS).,1)

** Access each customer in turn **

E0 = CALL (AOQ0,"FFM,CUSTNAME")

IF EO <> 0 THEN 1350

** Check each of this customer's orders **

E0 = CALL (AO,"SOM,SET1,CUSTNAME") Listing 3 continued on page 116
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ng-tasiGaingl
processing. ' :
pare with the highly acclaimed “EMACS" editor.
Even though Star-Edit is at least as powerful as
any other screen editor, it can be learned easily
and quickly by both programmers and non-

programmers. Star-Edit includes:

e Multiple file editing capabilities. The user may
edit several files simultaneously.

e Split screen option for viewing different files or
pieces of the same file.

® The user has free and unrestricted access to all
the file at any time, regardiess of whether or not
the file will fit in RAM. This means that the user
may edit the first page, then the last page, then
the first, and so on, without rereading. This is ac-
complished through the use of “‘virtual memory”’
residing on disk file.

¢ Optional “’no return mode’* (fill between left and
right margin) allows text to be entered without
the use of carriage returns.

¢ Complete user manual and tutorial.

e Ability to enter ANY typeable character into the
file

*CPIM registered trademark Digital Research

Someone familiar wit ‘an"oraTF\ary} typewriter
should have no trouble learning and using Star-
Edit. The novice need learn only a few com-
mands to make immediate use of the editor; the
experienced user will find that Star-Edit has a
complete set of text manipulation commands
(nearly one hundred).

Requires: 32K CP/M system with
cursor-addressable terminal

$22500 CP/M formats: 8" soft sectored, 5" Northstar,
5" Micropolis Mod !f, Vector MZ, Superbrain
DD/QD, Apple Il +

Star-Edit:
Manual only:$ 10.00

All orders and general information:
SUPERSOFT ASSOCIATES

P.O. BOX 1628

CHAMPAIGN, IL 61820
(217)-359-2112

U.K. and Europe:
DIGITAL DEVICES

134 LONDON ROAD
SOUTHBOROUGH KENT
TUNBRIDGE WELLS

Technical Hot Line: (217)-359-2691  TN4 OPL

d only when technician is ENGLAND Telex: 95582
(an§were y Tel.: Tunbridge Wells (0892) 37977/9
available) Yapan:

ASR CORPORATION INTERNATIONAL
1-2-8. SHIBA-DAIMON

TOKYO 105

JAPAN

Tel.. (03)-437-3901 Telex: 242-3296

SuperSoft

First in Software Technology



Listing 3 continued:

1140
1150
1160
1170
1180
1190
1200
1210
1220
4230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

REM
REM

REM
REM

REM

REM
REM
REM

REM

REM

E0 = CALL (AO,"FFM,SET1")

IF EO <> 0 THEN 1310

** Retrieve date order was received **

** Variable D1 receives the date **

E0 = CALL (AO0,"GFM,SET1,RECVD")
** Following statement assumes that DO and Dl are
** Julian dates **

IF DO-D1 <= 60 THEN 1280

** Order is over 60 days old -- check next order **
E0 = CALL (AQ0,"FNM,SET1")
GOTO 1150

** Customer has placed order within last 60 days **
** Print customer's name *¥*

** Variable C$ receives the customer name **
E0 = CaALL (AO0,"GFM,CUSTNAME,CNAME")

PRINT C$

** Process next customer *¥*

E0 = CALL (AO,"FNM,CUSTNAME")

IF EO = 0 THEN 1130

** All customers processed **

E0 = CALL (AO,"CLOSE")

STOP

Listing 4: A BASIC program segment that determines which parts the Nibble Computer Store needs to reorder. The listing assumes
that an MDBS.DMS data base has been opened and that data blocks have been defined.

1000 REM ** MDBS.DMS addresses **

1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290

REM

REM

REM

REM
REM

REM
REM

REM
REM

REM
REM

AQ = 32768
Al = AOQ + 3
** Data Block Definitions **

E0 = CALL (Al,"DEFINE,SHIPPED", [D2),1)
E0 = CALL (Al,"DEFINE,QORDERED",([N1),1)
E0 = CALL (Al,"DEFINE,ONHAND", [Ql),1)
E0 = CALL (Al,"DEFINE,REORDER", [Q2),1)
E0 = CALL (Al,"DEFINE,PNUMBER",[PO),1)
E0 = CALL (Al,"DEFINE,PNAME", [PS$),1)

** Generate the list in part-number order **
E0 = CALL (AO,"FFM,PARTNUM")
** Tnitialize to sum the quantity ordered **

N=0
E0O = CALL (AO,"SOM,SET4,PARTNUM")
E0 = CALL (AO,"FFM,SET4")

** This part may not have any orders outstanding **
** Tf this is the case, EO will be set non-zero **

IF EO <> 0 THEN 1400
** Locate the order corresponding to this quantity **
** JIgnore the order if it has been filled **

E0O = CALL (AO,"SMM,SET2,SET4")
** Tf a non-zero shipping date is present, the order
** has been filled (Shipping date is returned in D2) **
E0 = CcALL (AO,"GFO,SET2,SHIPPED")

IF D2 <> 0 THEN 1310

** Order is pending -- Sum the quantity ordered **

** Variable N1l receives the quantity ordered **

E0 = CALL (AO,"GFM,SET4,Q0RDERED")

N = N + N1 Listing 4 continued on page 118
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Listing 4 continued:

1300 REM ** Process the next order for this part **

1310 E0 = CALL (AO,"FNM,SET4")

1320 IF E0 <> 0 THEN 1210

1330 REM **

1340 REM ** Pending order quantities have been determined **
1350 REM ** Check to see if quantity on hand less quantity
1360 REM ** ordered is less than the reorder point

1370 REM **

1380 REM ** variable Ql receives the quantity on hand **
1390 REM ** vVariable Q2 receives the reorder point **

1400 E0 = CALL (AO,"GFM,PARTNUM,ONHAND")
1410 E0 = CALL (AO,"GFM,PARTNUM,REORDER")
1420 IF Q1-N > Q2 THEN 1490

1430 REM ** Part needs to be reordered **
1440 REM ** Retrieve part name (P$) and part number (P0O) **

1450 E0 = CALL (AO,"GFM,PARTNUM,PNUMBER")
1460 EQ0 = CALL (AQ,"GFM,PARTNUM,PNAME")
1470 PRINT "REORDER PART#",PO,ES

1480 REM ** Process next part **

1490 E0 = CALL (AQ,"FNM,PARTNUM")

1500 IF EO = 0 THEN 1130

1510 E0 = CALL (A0, CLOSE")

1520 STOP

Listing 5: A BASIC program segment that produces a report on overdue orders placed at the Nibble Computer Store. The listing
assumes that an MDBS.DMS data base has been opened and that data blocks have been defined.

1000 REM ** MDBS.DMS addresses **
1010 AQ = 32768

1020 Al = A0 + 3

1030 REM ** Data Block Definitions **

1040 E0 = CALL (Al,"DEFINE,SHIPPED", [Dl),1)
1050 E0O = CALL (Al,"DEFINE,RECVD",[D2),1)
1060 E0O = CALL (Al,"DEFINE,ONUMBER", [0l),1)
1070 EO0 = CALL (Al,"DEFINE,CNAME",[CS),1)
1080 EO0 = CALL (Al,"DEFINE,CNUMBER", [CO),1)
1090 E0O = CALL (Al,"DEFINE,QORDERED", [Q1l),1)
1100 EO = CALL (Al,"DEFINE,ONHAND", [N1),1)
1110 E0O = CALL (Al,"DEFINE,PNUMBER", [P0),1l)
1120 E0O = CALL (Al,"DEFINE,SNAME",[SS),1l)

1130 REM ** Find an order which has been outstanding for more
1140 REM ** than two days **

1150 E0 = CALL (AO,"FFM,ORDERS")
1160 IF EO <> 0 THEN 1560
1170 E0 = CALL (AO,"GFM,ORDERS,SHIPPED")

1180 REM ** Ignore orders which have already been shipped **

1190 IF D2 <> 0 THEN 1530

1200 REM ** Check to see if this order is over two days old **
1210 E0 = CALL (AO,"GFM,ORDERS,RECVD")

1220 IF DO-D1 <= 2 THEN 1530

1230 REM ** An 'o0ld' order has been found **

1240 REM ** Print customer name, customer number and order number
1250 REM ** Variable Ol receives the order number **

1260 EQ0 = CALL (AO,"GFM,ORDERS,ONUMBER")
1270 REM ** Locate customer data =-- number (CO0) and name (C$)
1280 E0 = CALL (AO ’ "SMM ’ SET1 ,ORDERS 1 ) Listing 5 continued on page 120
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Qur popular space game,

Asteroids in Space, is now
Meteoroids in Space, with
hyperspace, autobrake, and

Beginners and experts both

autofire. This exciting arcade
game can be played with or
without game paddles.
Diskette $19.95.

LINKER

Links and relocates assembled machine
o language programs. Works with any

assembler. Diskette $49.95.

CROSS-REF

Prints out a cross-reference of the variables in
your Applesoft program. Options include
changing the name of a variable. Cross-Ref
resides passively in memory with your Applesoft
program. Cassette $22.95. Diskette $24.95.

BABBLE

This amazing and amusing program will
entertain you by twisting your stories around in
a most delightful way. Babble also works with
music and sound. It's a language all its own!

BATTLESHIP COMMANDER
T SNE— A superb version of the traditional battleship

strategy game. Cartoons and sound effects
_ﬂ.&-ﬂ help make this game fun for everyone. Cassette
$14.95. Diskette $19.95.

| products are for the Apple Computer.

60 Reseda Blivd., Suite 105, Reseda, CA 91335
13) 344-6599

Benea?h Apple DOS

This best-selling 170 page
technical manual tells you
everything you want to know
about Apple's Disk Operating
System. Book $19.95.

Cassette $19.95. Diskette $24.95. —

enjoy this Othello* playing
game thatoutplays Hayden's
Reversal. Yet QS Reversihas
featuresthat Reversaldoesn't
have and costs less. Diskette
$29.95.

FASTGAMMON

Known for outstanding graphics and speed of
play, this popular program is the standard to
which other computer backgammon games are
compared. Cassette $19.95. Diskette $24.95.

FRACAS

A fantastic adventure game like no other. Up to
eight players can journey in the land of Faroph
at the same time, searching for hidden treasure
and fending off monsters. Cassette $19.95.
Diskette $24.95.

BENEATH APPLE MANOR

n The original dungeon game for the Apple
— 'm computer is still one of the best. Descend into a
l dangerous maze of underground corridors. See

if you can find the Golden Apple. Cassette
wen - $14.95. Diskette $19.95.

ASTROAPPLE

Your computer becomes your astrologer,

generating horoscopes and forecasts based on

1 | the computed positions of the heavenly bodies.
|/ Cassette $14.95. Diskette $19.95.

"Othello is a trademark of Gabriel Industries.

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary
you may order directly from us. MasterCard and Visa cardholders may place orders by
calling us at (213) 344-6599. Or mail your check or bankcard number to the address
above. California residents add 6% sales tax. Shipping Charges: Within North America
orders must include $1.50 for shipping and handling. Outside North America the
charge for airmail shipping and handling is $5.00. Pay in US. currency.

QUALITY SOFTWARE



Listing 5 continued:

"GFM,SET1,CNAME")
"GFM,SET1,CNUMBER")

1290 E0 = CALL (AO,
1300 EO0O = CALL (A0,
1310 PRINT "**x**" C(Q,CS$," ORDER ",01

and supplier name

are holding up this order **

** Find parts with order quantity (Ql) which exceeds **

for that part #**

(S$)

(it may be overdue also) **

1320 REM ** Determine which part(s)

1330 REM **

1340 REM

1350 REM ** the inventory quantity (N1)
1360 E0 = CALL (AOQ,"SOM,SET2,0RDERS")
1370 EO0 = CALL (AO,"FFM,SET2")

1380 IF E0O <> 0 THEN 1530

1390 E0 = CALL (AO0,"GFM,SET2,QO0RDERED")
1400 EQ0 = CALL (AQ,"SMM,SET4,SET2")
1410 E0 = CALL (AO,"GFO,SET4,0ONHAND")
1420 IF N1 >= Q1 THEN 1500

1430 REM ** Offending part found **

1440 REM ** Print part number (PO)

1450 EQ0 = CALL (AO,"GFO,SET4,PNUMBER")
1460 EQ0 = CALL (A0O,"SMO,SET3,SET4")
1470 E0 = CALL (AO,"GFO,SET3,SNAME")
1480 PRINT " PART#",PO," SUPPLIER ",S$
1490 REM ** Check next part on order

1500 EQ0 = CALL (AO,"FNM,SET2")

1510 IF EO = 0 THEN 1390

1520 REM ** Process next order **

1530 EQ0 = CALL (AO,"FNM,ORDERS")

1540 IF EO = 0 THEN 1170

1550 E0 = CALL (AO0,"CLOSE")

1560 STOP

Text continued from page 108:
where CRS means create a record occurrence and store

data into it. This call will take the data located in the
variables N, D%, P, O, and R, and store them in the data
base. Retrieving data from the data base is carried out in
a similar way. A BASIC variable may be used in several
defined data blocks.

To open a data base using MDBS.DMS, the user can
give the sequence shown in listing 2. Here, the user’s
name and password (read in without echoing to the con-
sole) are first entered, a call to the OPEN routine of the
DMS is issued, and an error check is made. (In listing 2,
the brackets are used to pass addresses of variables and

the right bracket has been translated to a right paren-
thesis by North Star BASIC.)

Listings 3, 4, and 5 are sample programs for producing
the reports discussed earlier. Each of the sample program
segments assumes that the data base has been opened and
that data blocks have been defined.

The program in listing 3 generates a list of customers
(sorted by name) who have placed an order in the last
sixty days. In line 1100, the first member of set CUST-
NAME (which corresponds to the customer with the lex-
icographically first name) is located. The error response
EO is checked for the improbable case of no customers in

WE SELL THE ENTIRE
LINE OF EPSON PRINTERS
AND ACCESSORIES; INCLUDING

MX80
MX8OFT
MX 100

QUALITY AT A PRICE
YOU CAN AFFORD!

COMPUTERWORLD INTERNATIONAL,INC.
SUITE 133,P.0.BOX 81,WHEATRIDGE,
COLORADO,U.S.A. 80034-008 |

ABSOLUTELY THE LOWEST PRICES
EPSON PRINTERS & LOBO

DRIVES

SY h
LOBO MANUFACTURE A Tor i"‘,',""é’ Pl el s
COMPREHENSIVE RANGE OF A do%’bﬁ!‘éfaﬂ%’ Anplcl IS8y
DISK DRIVES AND ACCESSORIES Double Density Drive for

FOR THE APPLE,TRS-80 AND Aple.212 Megabyies. DOS 3.3
$-100 SYSTEMS

CALL US FOR PRICES ON

$2299

drives

INTEGNATIONAL

€%

WITH FLOPPY BACK-UP.

All LOBO DRIVES products have a one
year, 100% parts and labor warranty.

CALL US TODAY FOR OUR RIDICULOUSLY

LOW PRICES ON EPSON AND LOBO PRODUCTS
(303)425-441 1|
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“This year, Im taking 2,000
people sailing. | wouldnt trust the

travel arrangements to anything less
than Scotch Brand _Qiskettesi’

N
4

. Eben Whitcomb, Owner-
" Operator, Dirigo Cruise
Company, Clinton, CT

Eben Whitcomb runs the largest
windjammer cruise business using
American flag ships. He uses
Scotch diskettes to keep track of
thousands of names, bookings,
sailing times, manifests and general
ledger. While his computer saves
time and repetition, Scotch diskettes
assure him that vital information

will be there when he needs it.

Dependable Scotch media can
work just as hard for you. Each
Scotch diskette is tested before it
leaves our factory, and guaranteed
error-free. So you can expect it to
perform exactly right.

Scotch 8" and 5%" diskettes are
compatible with computer/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
- 800/328-1300. (In Minnesota, call

™ collect: 612/736-5625.) Ask for the
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

If it's worth remembering,
it'’s worth Scotch
Data Recording Products.

3M Hears You...
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the data base. Statements 1130 and 1140 locate the set of
orders on file for the customer. The data is checked and,
if the date of an order is within sixty days of the current
date, the customer name is printed (statements 1280 and
1290). Statement 1310 accesses the next customer and, if
we haven't reached the last customer (EQ is set nonzero
when the FNM command detects end of set), the process
is repeated.

A program that determines the parts that need to be re-
ordered is shown in listing 4. A part is a candidate for re-
ordering if the quantity in inventory less the quantity re-
quired for unfilled orders is less than some reorder point.
The reorder point varies from part to part and is stored in
the data base (as item REORDER in record PART).

Statement 1110 locates the first part to be processed
(parts are processed in part-number order). The logic in
statements 1180 through 1320 accesses the quantity
ordered of the part (via SET4) for each unfilled order in
the system. The inventory quantity (ONHAND) is ob-
tained from the data base and the quantity on order for
the part is used to calculate the adjusted inventory level
(Q1-N). If this quantity is less than or equal to the reorder
point (Q2), the number and name of the part are printed
by statements 1450 through 1470. This process is
repeated for all parts.

Finally, a program that produces a report on overdue
orders is shown in listing 5. All orders in the system are
accessed through the set named ORDERS (statements
1150 through 1160). Any order that has been shipped (in-
dicated by a nonzero shipping date) is excluded from the
report. In line 1220, the date the order was received (D1)
is subtracted from the current date, and if the difference is
less than three days, the order is not overdue. If the order
is overdue, the customer’s name and number and the
order number are printed. For each part in the order, the
quantity ordered (Q1) is found via set SET2 and the
quantity on hand (N1) is obtained via set SET4. If the

quantity ordered is greater than the quantity on hand, the
part number and the number of the part’s supplier are
printed.

Leading data-processing experts think data-base man-
agement systems will be the ultimate software tool of the
1980s. The appeal of these systems is certain to grow as
software costs become a greater and greater part of total
computer costs. Data-base software can significantly
reduce the costs of software development in several
ways:

eThe DBMS relieves the programmer of the task of
maintaining data files.

e The DBMS maintains an internal data directory, keep-
ing descriptions of data and relationships among the
data.

e The DBMS lets the programmer access data in a form
appropriate to each program, rather than forcing the pro-
grammer to write a program that fits the data.

eThe data-base approach provides great flexibility and
economy in altering the initial system to meet new needs.
Since the programmer can restructure the data base,
creating new files and new links to old files, the DBMS
permits major system modifications with little effort and
cost. Also, the programmer can generate new reports by
simply adding a new program.®

References

1. Allen Ashley (395 Sierra Madre Villa, Pasadena CA,
(213) 793-5748) has developed a patch to North Star BASIC that
enables a machine-language call involving multiple parameters.
Ashley's patch is available with his HDS (Hybrid Development
System) package for North Star BASIC (which is part BASIC and
part assembly language) or from Micro Data Base Systems with
its North Star BASIC interface to MDBS.DMS.

2. Haseman, W D and A B Whinston. Introduction to Data Manage-
ment. Homewood IL; Richard D Irwin, 1977.

3. Martin, J. Computer Data-Base Organization. Englewood Cliffs
NJ: Prentice-Hall, 1975.

HARD DISK SALE!!

.~ CORVUS SYSTEMS

5 MEG ONLY $2595.00

We are proud to announce great savings on the reliable Corvus Hard
Disks for your computer.

5 MEG
$2595 (2 or More)
$2625 (Quantity 1) $3745 (Quantity 1) $4515 (Quantity 1)
$3750 List $5350 List $6450 List
These prices include the complete system; hard disk, power supply, controller, interface
card, 5’ cable, software to attach the hard disk to your operating system, and manual. In
most cases the only tool needed to get up and running is a screwdriver.

10 MEG
$3695 (2 or More)

20 MEG
$4395 (2 or More)

Full Factory Warmranty (includes shlpping one way)
Extended To One Year $350/5Meg $425/10Meg
Extended To Two Years $1050/5Meg $1325/10Meg

$550/20Meg
$1710/20Meg

Other Corvus Products: 50' CABLE= $100 ¢ MIRROR BACKUP BOARD (records
your data to or from a v.h.s. tape recorder) = $790 ¢ MULTIPLEXER (allows up to 8
computers to be attached to your corvus disk drive) = $900 e EXTRA INTERFACE
CARDS = $220 ¢ EPROM (lets a superbrain cold boot to the corvus) = $150

Avallable For Most Computers Including; trsB0 IEl, apple |, superbrain, altos 1, 2, 3, 4,
alpha micro, north star, cromemco, vector graphics, zenith, and other S100's.

Please specify your computer type when ordering.

W ZI= NI

LW 17 IANATNY

WHOLESALE DEPT.
2831 N. Catherwood Street o Indianapolis, IN 462191096
(317) 549-2916
Ask about similar values on Superbrain and Superbrain/Corvus Systems.
We are the largest stocking Corvus Dealer in the Midwest.

cashier's check, bank transfer, or money order please.
C.O.D.'s add 5%. Indiana residents add 4%
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COMPUTER WARE

caiLToLLFReE4_80)0)-528-1054

ATARI

Special 32K 800 System
800 w/32K, recorder, star

raiders, joysticks. ... .. S900
Above w/48K . .. $960
800 (16K)............ $744
400 . ... . Call
810 Disk Drive. . $440
825 Printer. . .. S$575
850 Interface.. ... .. .. S$155
410 Recorder. . . .. ......S60
830 Modem. . ........ $140
16K Memory. . .......... S75
32K Memory. ... ... .. $150
DISK DRIVES
Lobo
Apple 1st Drive. .. . . .. $490
Apple 2nd Drive. . . . .. $S410
MODEMS
Novation
CAT................. $140
D-CAT............... $155
AppleCatll. .. ... .. .. $349
AutoCat.............. $235
PRINTERS
C. ltoh
25CPS - Serial........ $1380
25CPS - Parallel. . . . .. $1325
40CPS - Serial........ $1825
45CPS - Parallel. . .. .. S$1710
Datasouth
DS180.............. $1275
Diablo
630 RO
w/Tractors. . .. ... .. $2295
630 RO
wo/Tractors. . . .....$2100
1640 RO
w/Tractors. . .. ... .. $2485
1640 KSR
w/Tractors. . . . .. ... $2740
1650 RO
w/Tractors. . . . .....S2985
1650 KSR
w/Tractors. . . . ... .. $2885
Epson
MX-80............... ... Call
MX-80F/T........ ... ... Call
MX-100................. Call
Fric. Feed Opt.
for MX-80.. ... ... ... S50
NEC
PC-8023A. .. .. ......... Call
5510 RO
w/Tractors. . .. ... .. $2550
5520 KSR
w/Tractors. . .. .. ... $2995
Okidata
Microline 80. . . ...... $330
Microline 82-A. ... ... $475
Microline 83-A. ... ... S765
Microline84 . . ... Call
Paper Tiger
560G. . . $1060
Texas Instruments
810Basic............ $1250
810 Loaded.......... $1450

N\

EPSON

EPSON AMERICA. INC.

OKIDATA

VIDEO TERMINALS
Adds

Viewpoint. . ...........

Soroc

DISKETTS
Scotch
5%' 0, 10, 16 Sector
(Qty 100). . . ... ... .
8" 0. 32 Sector
(Qty 100)

$250
$260

Computer

J Systems

COMPUTERS
Altos
ACS 8000-15.. . ........ Call
ACS 8000-2w/CPM . ... .. Call
Northstar

Horizon |1 64K DD. ... .$S2875
Horizon Il 64K QD. . ... $3150
Zenith

Z-89 48Kw/CPM. . . . .. $2100
MONITORS
Panasonic
9"B&W.............. $150
Sanyo
9"BAW.............. $150
12" Green. . ......... $240
Zenith
12°Green . ............. Call
CALIFORNIA
COMPUTER SYSTEMS

64K Dynamic Memory. . S500
16K Static Memory. . ... S255
Floppy Disk Cont. . . .. $285
Serial AsynchBoard. ... $110

COMPUTE

Prices & avaitabihity subject to change without notice

Personal checks will delay shipping two weeks

2222 E. Indian School Rd. » Phoenix, Arizona 85016
Order Line: 1-800-528-1054

wnn&m Other Information: 602-954-6109

Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST

VISA
_—_—

Prices reflect 3% cash discount. Product shipped in factory cartons with
manufacturers warranty. Add 2%, a minimum of $5, for shipping and handling.



BRAINS - MAINFRAMES

SUPERBRAINS
LENITH

SUPERBRAIN QD 64K
List $3995 only $2949

Z2-89 48K
List $2895 only $2139

NORTH STARS ADVANTAGE

MINICOMPUTER
PERFORMANCE
GREEN PHOSPHOR
OPTIONS:
GRAPHICS + CPIM
LIST $3999
ONLY $2999

Zlﬂ__.__”” MONITOR GREEN PHOSPHOR $129

TERMINALS 2-19 $725

INTERTUBE Il only $725
MX70 GRAPHICS 394
MX80 FT 598
MX-80 494
MX-100 749
ANADEX 9501 1290
NECLETTER QUAL FT CALL
DIP-81 395
DIP-84 FT GRAPHICS 595
STARWRITERLETTER QUAL FT 1824
MALIBU 200 DUAL MODE 2577
QANTEX W/BUFFER 1195
400 LIST 399 ONLY 340
ATARI 800 1080 799

~ " WONDERFUL GAMES-EDUCATION
RCA-COSMAC VP.711 199

GAMES-BASIC-PROGRAMS-MUSIC
GUIDED SATELLITE TO SATURN

WE SELL GOOD HARDWARE Square

TARBELL’S Empire 1, 11, & Il have two 8”
disk drives. The | is single sided, the Il is double
sided, and the Empire Ill has one of the floppies
replaced by an 8-Megabyte Hard Disk. FREE BUSI-
NESS SOFTWARE EMP 1 $4888 ONLY $3666

CALIFORNIA COMPUTER 2200A
$2195 ONLY $1795 z80, 64K, /0, DMA Disk
controller + CP/M.

Model 300-1A is the larger system: 2.4 Mb 8”,
280, 64K, and optional OASIS, CP/M, or MP/M op-
erating system. LIST $5695 ONLY $4995

MORROW DESIGNS Decision 1
features UNIX plus CP/M. Multi user & Multi pro-
cessing, 4 to 6 Mhz Z80, and optional Floating
Point Processor, or Hard Disk 26Mb. A very
powerful system at a saving.

LIST $1725 ONLY $1380.

GODBOUT COMPUPRO Big 8:
6MHz Z80, DMA Disk Controller, 32K fast static
RAM, Interfacer 1 1/0 board, + CP/M. LIST $1995
ONLY $1595

Super Sixteen 8085/8088 is the fastest combo
8-16 CPU. LIST $3495 ONLY $2795

SYSTEMS GROUP System 2812

runs CP/M or OASIS. Supports single user & multi-
user & multi task. Up to 5 megabytes with 8”
drives optional 10-megabyte hard disk.
LIST $5035 ONLY $3994

SSM has introduced the Genesys Computer.
It features a constant voltage transformer. It
comes in several configurations: 12-slot, 22-slot,
5” to 8” floppy to Winchester. It’s new, so give us
a call.

SEATTLE’S 16 bit COMPUTER is here! 8 MHz
8086 CPU the fastest S-100 computer! 128K Static
RAM, DD Disk Controller, 22-slot Main Frame,
86-DOS BASIC-86. #2 128K LIST $4185
ONLY $3349 41 As above but 64K
LIST $3190 ONLY $2649

WE SELL GOOD SOFTWARE

American [gF]

919-889-4577
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® CPI/M is a registered trademark of Diglital Research, Inc.

Computers

919-883-1105
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LOWEST PRICE -

BEST QUALITY]

NORTH STAR

North Star Horizon 2

2-5% Disk Drives

32K Double Den
Factory assem. & tested
Factory guaranteed

List $3695

oy $2625

POWERFUL NORTH STAR BASIC FREE
SUPERB FOR BUSINESS & SCIENCE

FACTORY ASSEMBLED & TESTED LIST ONLY
HORIZON-2-64K-DOUBLE DEN $4195 $2875
HORIZON-2-32K-QUAD DENSITY $3995 $2799
HORIZON-2-64K-QUAD $4495 $3150
HORIZON-1-64K-Q-HD5 $6695 $4685
HORIZON RAM ASSM 48K =$679 64K = $879
HORIZON DISK DRIVE SALE SAVE $445
MORROW HARD DISK 26Mb $4495 $3395
NORTH STAR HARD DISK 18 Mb $5375 $3923
NORTH STAR TiME SHARING MULTI-USER CALL
ZBASIC 2 TO 5 TIMES FASTER! $350
SECRETARY WORD PROCESSOR $99
WORDSTAR WORD PROCESSOR $318
FLOATING POINT BOARD $399 $319
OASIS MULTI-USER SOFTWARE SAVE CALL
CP/M FOR N* Extra features $230 $220
MICRO MIKE SOFTWARE SAVE CALL
MICRO DISK SYSTEM DD $899 $799
UCSD PASCAL Il.0 $199 $159
EXTRA PRECISION BASIC $50
NORTHWORD $399 $299
MAILMANAGER $299 $224
INFOMANAGER $499 $374
GENERAL LEDGER $999 $749
ACCOUNTS RECEIVABLE $599 $449
ACCOUNTS PAYABLE $599 $449
INVENTORY $999 $749
ORDER ENTRY $999 $749

SYSTEMS MEMORY 64K A&T $549 CORVUS HARD DISK SAVE

SYSTEMS MEMORY 64K BANK 684 SSM VIDEO BRD VB3 4Mhz 412 CAT NOVATION MODEM 168 INSURED SHIPPING AT LOW RATES
MICROANGELO 986 SPECTRUM COLOR UNKIT 269 MEMORY MERCHANT 16K 174  CALL FOR LATEST PRICES, DETAILS
ITHACA MEMORY 816 BIT 64K 845 EZ-CODER English to BASIC [al WICAT 68000 16-BIT CALL WE BEAT ADVERTISED PRICES
H—=
FACTORY GUARANTEES  S(JLIATe EXPERT ADVICE

SAVE ON MEMORY AND PROGRAMS

InterSystems

ITHACA INTERSYSTEMS 2A

Z-80A CPU 4 MHz
64K Dynamic RAM
Front panel

‘ V 1/0—wilth interrupts
FDCII Disk Controller

20 slot motherboard

LIST $3795 ONLY $2839
PASCAL/Z + THE FASTEST PASCAL $375
LIST ONLY
PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE
CACHE BIOS SYSTEM 128K 2 DRIVES $6995 CALL
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE
DPS-1- MAINFRAME WITH Z80A $1795 CALL
280 MACRO ASSEMBLER $125 SAVE
SPELL—PERFECT SPELLING $295 CALL
COMPARE—UTILITY SOFTWARE $295 SAVE
INTEREDIT—TEXT EDITOR $295 CALL

MORROW 8” DISK

DISCUS 2D + CP/M® 600K ONLY $869
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1099

ADD DRIVES 2D = $599 2 + 2 = $795
DISCUS 2D-DUAL + CP/M® ONLY $1450
FREE MICROSOFT BASIC FROM MORROW WITH
DISCUS SYSTEM OR HARD DISK

MORROW HARD DISK
26,000,000 BYTES!!

LIST $4495 ONLY $3395

/ CP/M® IS INCLUDED!

=

2 QUME 2 SIDED DATATRAK 8 DRIVES

IN DUAL CABINET $1640

ECOSOFT FULL ACCOUNTING 355 Which Computers are BEST? FREE

American

919-889-4577

Circle 20 on inquiry card.

KIVETT DR. JAMESTOWN N.C. 27282

Computers

919-883-1105

® CP/M Is a registered trademark of Digital Research, inc.
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Hardware Review

The Exatron Stringy Floppy
Data-Storage System

Keith Carlson
43 McDill Rd
Bedford MA 01730

More powerful than an 8-inch Winchester? Not likely.
Faster than a speeding floppy? Sometimes. Able to read
huge data bases in fleeting seconds? Impossible!

Exatron’s Stringy Floppy data-storage system may not
compare with Superman, but from the minute I plugged
my new Stringy Floppy drive into my Radio Shack
TRS-80 Model I Level Il computer, I was convinced it
was super. It appears to be a convenient and economical
way to equip a TRS-80 Model I with most of the speed
and convenience of a disk drive at less than half the price.
There are some problems with it, but they are minor
compared to problems of audio-cassette storage.

Why Digital Cassette?

Exatron was the first company to apply the concept of
a completely digital cassette-tape data-storage system to
microcomputers in a practical way. Audio cassettes are
simply not designed for digital recording. They are made
to accommodate a limited analog frequency range: those

Photo 1: The Exatron Stringy Floppy digital cassette-tape drive.
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frequencies audible to the human ear (sometimes less, de-
pending on the quality of the tape). Also, the tape moves
comparatively slowly past the write/read (record/play-
back) head. Finally, you have to rewind the tape to read
what has been written or to write something else.

In contrast, the Exatron digital cassettes, or wafers, are
designed for digital recording. The tape is about %, inch
wide, and it is a closed loop moving in a single direction.
It works in a manner similar to that of an eight-track
audio tape cartridge. The tape is pulled out of the middle
of the single reel and is wound up around the outside. No
rewinding is necessary because the tape forms one big
loop. The tape runs past the read/write head fast enough
to transfer data at 7200 bps (bits per second). The wafers
are about the height and width of a business card and
about % inch thick.

Stringy Floppy Characteristics

The basic control software for the Exatron Stringy
Floppy system is stored in ROM (read-only memory)
located inside the drive, making the system easy to use.
The addressing of the ROM fits cleverly into an
otherwise-unused gap in the TRS-80's memory-address
space. The control software uses 4 bytes of read/write
user memory. All you have to do to activate the control
software is type “SYSTEM” to the Level II BASIC inter-
preter and then type “/12345”. There are three ROM-
based commands available: @LOAD, @SAVE, and
@NEW.

To load a BASIC program from the wafer, you simply
type “@LOADn"” (where n is a file number from 1 to 99),
and within a few seconds the program will have been
loaded into user memory. To store a BASIC program on
the wafer, you type "@SAVEn". The system verifies that
the program has been stored correctly, so this takes a lit-
tle longer. To load and store machine-language pro-
grams, you use the same commands, adding arguments
(in decimal radix) to specify the load-starting address, the
length of the program, and the program'’s entry point. In

Circle 38 on inquiry card. S



EGRAPHIC
DIFFERENC

BETWEEN

HOME TIme uznXsoms

16 ©8:00 16

3.7 million reasons why the machine language programming.
ATARI Personal Computer Sound. An ATARI computer has four sound
is something to see. generators, or voices, activated by a sepa-
The display screen used with our computers rate microchip. This leaves the principal mi-
is composed of 192 horizontal lines, each croprocessor chips free to perform other
containing 320 dots. Delivering color and lu- tasks. And you can take full advantage of
minosity instructions to each dot for a sec- this capability which is designed
ond requires 3.7 million cycles...a lot of for easy programming.
work for the normal 6502 processor. Change. ATARI Personal Computers have

That's why the ATARI computer has been designed to make change and expan-
equipped its 6502 with its own electronic as- sion easy. The ATARI computer has a modu-
sistant. It's called ANTIC, and it handles all lar opérating system* that can be easily
the display work, leaving the 6502 free to replaced as new technology develops. If you
handle the rest. What this means to you is need it, memory expansion requires no more
uncompromisingly spectacular display capa- - than inserting additional RAM modules*
bilities without loss of computer power need- g And the ATAR| ROM cartridge system also
ed to carry out the demands makes it easy to change languages. In short,
of your program. ) your ATARI computer won't be obsoleted by

That's a quality you just don't find in ordi- future developments...because it already
nary personal computers. And it's one of incorporates the future.
the reasons some computer experts say Sharing. To learn more about the amaz-
that ATARI computers are so far ahead ing capabilities of ATARI computers, visit
of their time. your local computer store for a demon-
There’s more...whichis what stration. Or send for our Technical Us-
you’d expect from ATARL. er's Notes, intended for the serious
Language. The ATARI Personal programmer. They are only $27 and
Computer uses several program- contain a lot more information about
ming languages to give the user our computers’ special capabilities
maximum control of its extraordi- than most companies could tell.
nary capabilities. PILOT, Microsoft See your ATARI dealer, or send
BASIC; and ATARI BASIC are $30 (827 plus $3 postage and
understood and spoken by the handling), payable to ATARI, to

ATARI computer. You'll also Technical User's Notes, ¢/0
find our Assembler Editor car- ATARI Customer Service, 1340

tridge indispensable for Bordeaux Avenue, (S:xng)é\aaslg.

*ATARI 800 ™ computer only.

Computers for people.

©1981 Atari, Inc. O A Warner Communications Company



addition, if you use “@LOADn” from inside a BASIC
program, it will chain program files while saving
variables.

The @NEW command certifies a wafer for use. When
you type “@NEW", the system writes a test pattern on
the wafer, verifies it, and then displays the amount of
storage space available on the wafer.

Storing data is just a little more complicated. A data-
[/O (input/output) program that must be loaded into
user memory is provided on a wafer. It takes up about
1 K bytes of memory. When loaded, it provides five
more commands: @OPEN, @INPUT, @PRINT,
@CLOSE, and @CLEAR. The uses of the first four are
similar to corresponding commands in disk-based sys-
tems, and detailed explanations are included in the
manual. The command @CLEAR is used for aborting
open files and setting up 1/0 buffer space when you have
more than one drive.

The system is not without some minor problems. First,
no matter how well a tape-based system works, it is still a
sequential-access system. That is, it may have to read all
the files preceding the file you wish to access. (Since the
Exatron drives are comparatively fast, this is less ir-
ritating than it sounds.)

Furthermore, the method of storage allocation leads to
some interesting problems. If you read a program from a
wafer, modify the code so it is longer, and then rewrite it
onto the same wafer, the longer program will destroy the
header of the file behind it. I have made it a policy (after
losing several hours’ worth of work) always to use a
“scratch” wafer until I am absolutely satisfied there are
no more changes to be made to a program. Another way
to avoid this problem is to write the modified program as
the last file on a wafer.

A second problem (one familiar to users of audio
cassettes) is that there is no directory on a wafer of the
files it contains. I use 3 by 5 file cards cut down to the size

of a wafer to manually record the wafer’s contents. [
write the file names on the card and always keep that
card with the wafer.

The last problem involves those 4 little bytes of user
memory that the operating system uses. You won't be
able to use every byte of memory in a 16 K-byte system. I
was dismayed, at first, to find that I couldn’t load some
large programs from the Stringy Floppy. (Fortunately for
devotees of games like the Scott Adams Adventures, a
special loading routine has been developed for use with
Adventure International products.) Of course, the 4
bytes are missed less by owners of 32 or 48 K-byte
systems.

The 4 bytes will be relocated just below any area at the
top of memory reserved for machine-language programs.
If you don't reserve memory for machine-language pro-
grams, the 4 bytes will reside at the top of memory. If
you have a machine-language program that attempts to
load over these 4 addresses, either it won't load at all or it
won't run correctly.

One way of increasing the data-transfer rate of the
TRS-80 version of the Exatron Stringy Floppy system is
by speeding up the Z80 microprocessor within the
TRS-80. Exatron sells a speed-up kit that roughly doubles
the processor’s clock rate and the Stringy Floppy's data-
transfer rate. Unfortunately, wafers recorded at the
higher rate can be read only by a TRS-80 that has been
speeded up.

Manufacturer’s Support

I am impressed by the documentation and support pro-
vided for the Exatron Stringy Floppy. First, enough infor-
mation about the operating system is provided in the
user's manual to make assembly-language programming
of wafer-1/O operations simple. Entry points to ROM
routines for the various primitive functions (read block,
write block, write file header, verify block, etc) and an

PROTECT YOUR HARDWARE
FROM THE UNEXPECTED.

Not to mention the unavoidable pollutants in the air.

DISASTER INSURA

Performance robbing dust, grime, spllls and statlc electrlcuty

Cover Craft Dust Covers help extend the
your computer equipment at.a frat
Perhaps that’s whmeore {
t Dust

11: st lermlnnls disks, printers, modems, etc.

4 $8.95-$15.95

Shipping extra.
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SuperCalc and the Answer Key.

The SuperCalc Answer Key.
Invented so you can move on
to answering the questions that
really count.

Answers. As a decision maker
that’s what you're after when
you use an “electronic work-
sheet” to analyze problems in
management, finance, marketing,
sales, and engineering. However,
a lot of time and energy can be
spent just trying to figure out
how your program works.
That’s why we’ve invented The
SuperCalc” Answer Key.

As a new SuperCalc user you

want answers on program oper-
ation fast...as your questions
+SuperCalc and The Answer Key are trademarks of Sorcim

Corporation
*CP/Mis a rademark of Digital Research

arise. As an experienced user
you want a complete description
of all your options at your
fingertips.

From formatting printed reports
to merging sheets, the SuperCalc
Answer Key gently guides you
every step of the way. And
included with the SuperCalc
Software Package is a compre-
hensive tutorial and reference
guide which introduces you to
the full power of the electronic
spreadsheet.

SuperCalc is available now for
your CP/M* computer. Contact
us today for the name and
address of your local dealer.

SuperCalc

& sorcm
405 Aldo Avenue Santa Clara, CA 95050
(408) 727-7634



_At a Glance

Name
Exatron Stringy Floppy

Use
High-speed mass storage on
digital cassette

Manufacturer
Exatron Corporation
181 Commercial St
Sunnyvale CA 94086
(800) 538-8559

(408) 737-7111 (in
California)

Price

First drive for TRS-80
Model 1, $249.50

First drive with starter kit,
$349.50; Second drive,
$224.50

First drive for Apple 1],
$349.50; Second drive,
$189.50

Dimensions

TRS-80 Model I, 6 by 4%
by 2% inches (15.25 by 10.5
by 6 cm)

Apple 11, 6% by 5% by 3%
inches; (15.8 by 14.9
by 8.5 cm)

Features

TRS-80 Model I: on-board
ROM-based operating sys-
tem, 7200 bps data-transfer
rate, LED indicators, auto-
matic keyboard debounce;
Apple II: LED indicators,
built-in catalog function,
16,000 bps data-transfer rate

Additional hardware
needed

TRS-80 Model 1 Level 11
computer and 40-pin ribbon
connector; Apple I or
Apple Il Plus computer and
interface card (card supplied
with first drive)

Hardware options
TRS-80 Model I Speed-Up
Kit (doubles processor clock
rate and Stringy Floppy
data-transfer rate), $19.95

PAY LESSJIK

GET
[
MORE. A2
. PRICE EXAMPLES:

ATARI 800 vith 16K memory $749
ATARI 400 uith 16K memory 329
ATARI 810 ois« 439

ATARI 410 RecoRDER 65
ATARI 825 PrINTER 599

Jawbreaker ( 16K Disk) 24.95

ATARI

Pro Football (Text) (Cass. 16K) NEW 7.95
Dodge Racer (16K Cass. 24K Disk) 19,86
Asteroids 34.95

Missile Command 34.95

Mail Order Customers
¢ Indicate Unit(s) you want

¢ Shipping Address @ Mass. res. 5% sales tax
¢ Include check, money order, MC or VISA number

We ship by best means possible freight collect

WARREN’S COMPUTER

SYSTEMS

4 Elm St., Braintree, MA 02184 (617) 843-1133
1-800-343-5691 (24 hours)

Send for Catatog of complete Atar products
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explanation of the error-detection system are included.

Second, a starter kit is available that includes some im-
mediately useful software: the data-I/O program, two
[/O-demonstration programs, a machine-language moni-
tor called ESF-80, which resembles Radio Shack’s T-Bug,
and a mini-data-base program. The starter kit also con-
tains documentation, ten blank wafers, and a two-for-
one ribbon cable for connecting the Stringy Floppy drive
to the expansion port on the TRS-80 keyboard/processor
module.

Third, for support after the sale, Exatron Corp has
established the Exatron Stringy Floppy Owners’ Associa-
tion, through which a variety of software is available on
wafer, including games and utility programs. Member-
ship is automatic when you purchase a Stringy Floppy
drive. The association also distributes instructions for
modifying popular commercially sold programs to work
with the Stringy Floppy drive. Such patches are available
for the Electric Pencil word-processing program from
Michael Shrayer Software and for the Editor/Assembler
Plus from Microsoft Consumer Products. Members of the
association are encouraged to contribute to the software
collection and to a collection of hardware interface
designs, sometimes in exchange for royalties.

Fourth, Exatron maintains a toll-free telephone number
you can call if you need more help than you can get local-
ly. The number is (800) 538-8559. California residents
can call (408) 737-7111.

Other Planned Products

In addition to the version for use with the TRS-80
Model I, Exatron has recently announced a Stringy Flop-
py drive for use with the Apple Il computer. The new sys-
tem differs from the TRS-80 version in several ways. The
operating system for the Apple will not be resident in
ROM; it will be loaded into 6 K bytes of the Apple’s user
memory by a bootstrap routine when the Stringy Floppy
system is activated, in much the same manner as popular
disk operating systems. The Apple version will provide a
catalog on each wafer, residing in the first file, and the
standard data-transfer rate will be higher, about 16,000
bps. As the owner of a TRS-80, | envy these features.

Because Exatron is designing Stringy Floppy drives for
some Commodore Business Machines computers and for
the Radio Shack TRS-80 Color Computer, owners of
these machines may look forward to having the Stringy
Floppy added to the selection of peripheral devices.

Conclusions

e The Exatron Stringy Floppy system is an excellent low-
priced alternative to slow audio-cassette data storage.
The system appears to work well despite some minor
bugs. Exatron apparently has worked hard to make both
the hardware and its operation simple and efficient.
eBoth documentation and support appear to be good,
and toll-free telephone assistance is a reassuring asset.

e Thanks to the efforts of Exatron and the owners’
association, an adequate supply of software converted to
run on the system is available.®
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™

inally! The ultimate goal in microcomputer hardware, achieved.

h, joystick with such remarkable realism and control that even the thought of other joysticks virtually vanish.

side Le Stick™ are motion detectors which will maneuver your sights in any direction you want with simple
bne handed movements. The large red push button on top provides a quick and accurate firing mechanism for
etter response time.

rom Star Raiders to graphic draw programs — Le Stick™
liminates all the frustrations you experience with the
onventional two handed joysticks or keyboards.

ne joystick of the future: See and test it at
our Datasoft™ dealer today, or contact
s for more information.

LE STICK $39.%
FOR ATARI 400/800, ATARI
IDEO GAME, COMMODORE
IC AND THE TRS-80 COLOR
COMPUTER SYSTEMS

atasoftinc..

COMPUTER SOFTWARE

19599-Business Center Dr., Northridge, CA 91324
(213)701-5161

Character Generator Malling List
for Atar 400/800 Computers for Afari 800 Computer

This new program for the Atari Computer enables you o create Business application software for the Atari Computer. A versa-
high resolution graphics in the text mode: Redefines a /character tile disc based system. An efficient micro format equal to those
set virtually any-way you want. Ready for whatever language or used for many large computers. Sorts by Zip Codes, Names, and
graphics set you can devise — from ancient Japanese toModern stores special data for your personal use. (Diskette) $24.95.
Russian. (Diskette) $19.95 / (Cassette) $15.95. :

Order through your local software dealer, or send! check or money order plus $2.00 shipping and handling to Datasoft.




PRINTERS,
MONITORS,
DISKS

Daisy Wheel Printerby C. Itoh ................... 1750
Paper Tigerid456G s« rasidwsrsiisas foava saseds st 725
Paper Tiger 460G ..........c.iiiinieeinan... 1194
Paper Tiger IS60G! i ais iy oo sinins ws{ e ue s iepde s 1495
Qume (shipped FREIGHT COLLECT) ............ 2499
Silentype w/interface ............ ... ... . ... 349
Amdek Color Monitor ........ ... ... i 349
Amdek Green Screen.............c.oiiiiiiin., 169
Amdek/Leedex B/W 12" Monitor ................. 129
NEC 12" GIreen SCreen we s «s s e asums »s s vsnme v 239
Sanyo 9" B/W Monitor. ... 169
Sanyo 12" B/W MONitor .........oovvieiinnnnnnn 255
Sanyo Green Screen ............... ... 309
Dysan Disks (pkg. 10) ......... ... ... ... ...... 50
Memorex Disks (pkg. 10) . ....... .. ... ... ... ... 40
Opus Disks (pk@. 10) . ... oo 30
Verbatim "Gold” (pkg. 10) ....................... 35

cru

RAM

24K Bytes [expandable to 32K Bytes)

uPD780c-1 (Z-80A compatible), 4MHz

32K Bytes {expandable to 160K Bytes
with PC-8012A 1/O Unit.

The end of the compromise.

, |Diaasoo |

MAKES

IT, WE

SELLIT
Atari 400 8K Computer ... 419
Atari 800 16K Computer ..............cviviiiia.. 789
Atari 410 Program Recorder ...................... 69
Atari 810 Disk Drive ......covviiiiiiiiniiiiinnns 499
Atari 820 Printer. ... ... 429
Atari B25 Printer. ... o 695
Atari 850 Interfface........... ... . it 169
16K RAM by Microtek ............. ... . ooviii... 99
32K RAM by Microtek ............. ..o, 189
Assembler/Editor .......... ... 45
AlAriJ Oy SNCKS] 55w sdar 751 o Tima v sl Tiasebm it & 18
Atari Paddles ... 18
Basketballl gy seigsnanm e saenbnmeass as ama s noe s ap 30
Computer CRESS: ;. ewe«wei e s sauinsswnyests s e 30
Invitation to Programming ........................ 17
MUSIC COMPOSET mm o 1w s 34694 85 = VEX SR IS FE 5o i EFDd » 45
Star RAIFErsS saaue woda i e i wivess st FRvT o wnid 5555 39
Super Breakout ... ... ... .. 30
3B THIC-TRAC-TOE! Laia tms bt i LS » 4% e w3 30
Video Easel ... 30
ViSiCalC gsdgansled ghn tedtn FTe s dh p sAVa B R W)X € BEa 802 180

TO ORDER: Phone orders invited using Visa. Mastercard or bank
wire transfers. Visa and MC service charge of 2% Mall orders
may send charge card number (include expiration date). cashiers
check. money order. or personal check (allow 10 business days
tor personal or company checks to clear). Please add 3% ($5.00
minimum) for UPS shipping. handling. and insurance. APO and
FPO include 5% ({$7.00 minimum) for postage. Calif residents
add 6% sales tax. Please include phone number on all orders.

FOREIGN ORDERS inciude 1% handling — shipped air FREIGHT
COLLECT only. Credit cards not accepted on foreign orders
All equipment is in factory cartons with manutaclurer warranty
Opened products not returnable. Restocking fee tor returned
merchandise. Equipment subject to price change and avaii-
ability Retail prices difter from mail order prices. WE SHIP THE
SAME DAY ON MOST ORDERS!

VISA'
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@§appic’ IL

16K computear

DISK with CONTROLLER
NEW DO0S 3.3 $529

without . . . $445
Nearly Everything
for Apple

APPLE 11 48K
$1095
64K
$1249

WE WILL
MEET OR BEAT
ANY ADVERTISED PRICES APPLE COMPUTER
ON MOST ITEMS IF MERCHANDISE INTERFACE CARDS
IN STOCK Applesoft Il Firmware Card ......... 149
CCS Asynchronous 7710A ......... 129
CCS Parallel Print Cd. 7720A ... .... 185
Centronics Interface Cd. ........... 179
APPLE SOFTWARE Comm. Cd. & DB25 Cable.......... 179
CPS Multifunction by Mtn. Comp. .. 199
ABM by Muse ..................... 19 REol 115 soloriceenn 1840 ¢ Sbaxnt nus 29 Expansion Chassis by Mtn. Comp. .. 555
Adventure by Mircrosoft............ 27 Pulsar Il ..o 25 HiSpeed Serial Int. Cd. .......... ... 155
Alien Rain by Broderbund .......... 19 Raster Blaster ..................... 24 Integer Basic Firmware Cd.......... 149
APRIE PLE pegs o € 46 cxnis siins s s s e 119 RobotWarby Muse ................ 31 ROMPIEUS) + waedhnansiilhiscbdbss i 135
Apple Pilot ........ ... ool 129 SAbOHAGE & whwwew Hhadail i o a5 ui 21 SSm AIO Serial/Parallel |/O
Apple-0ids .. ... 25  Sargon Il Chess Game ............. 29 Assembled & Tested ............. 149
Appleplot by Apple ................ 59 Snoggle/Puckman by Broderbund .. 24
Applepost Mailing List System ... .. 44 Space Game Album by Budgeco ... 39 ACCESSORIES
Applewriter Word Processor ........ 65  Space EQQs ...ceu;..tqatithntneus 25
Asteroid Field by Cavalier .......... 19 Space invaders/Cosmos Mission . . ... 19  A/D D/A Board by Mtn. Comp ... 319
CCA Data MgMt seu 5 50 50 4 i3 555504 84 Space Raicers by USA ............. 25 Andromeda 16K Ramcard .......... 179
Data Factory by Microlab .......... 129 Star Cruiser ....................... 24  Apple Game Paddles............... 25
Desktop Plan Il .................... 159  Sub-Logic FS-1 Flight Simulator .... 34  Arith. Processor 7811 AorB ....... 339
DB Master || by Stoneware .. ... ... 199 Super Single Disk Copy Routine.... 35 ~ COPYROM by Mtn. Comp.......... 51
DOS TOoOl Kit ..o 65  Super Stellar Trek ................. 33 DanPaymarLC Kittor2......... 55
DOS 3.3 Upgrade .................. 49 Supertext Il by Muse . .............. 129 ~ ExtenderBoard.................... 27
Dow Jones Portfolio Evaluator. . . . .. 45 WU MIME s 6t vvwidid 3401 1o nd v e s 35 GPIBIEEE488Card ............... 259
Fortran by Apple. ... .............. 159 visicalc Il .ooooii 159 ~ Graphics Input Tablet .............. 639
Hi-Res Football . . ..o 33 ViSilISt o oo 24 Hayes Micromodem................ 299
FeadzOn e g 1= 41 4tswrs by Fosrerh 21 Visitrend/Visiplot . ................. 219  Introl X-10 Remote Control Sys ... 239
Integer Basic Cassette Demos ... ... 29  Wizard and the Princess. ........... 32  Joystick for the Apple.......... ... a7
OrbItTON, vy s e s 5 oo 55 sl 25 IZOTK wmrwnrradcscasssarissasasscaik 34  Keyboard Filter ROM chip.......... 49
PASCAL Language System......... 425 Lazer Lower Case Plus+. ... ... .. .. 49
Peachtree Bus. Pkgs . ............ CALL LARGE SELECTION OF M & R Sup-R-Term 80-col-bd....... 319
Personal Filing System . ............ 84 SOFTWARE IN STOCK — yrlézfa?nyrf\fglqek?"rwé?>CCCOSm7p4‘.1(.).A. S ?gg
Phantoms: FiVie 144 1esaananncideanass 29 ! e
CALL FOR FREE BROCHURE —  p.(61yping Hobby Card ... .. 22
ROMWRITER by Mtn. Comp ....... 149
CALL 1 _800-854-2833 SuperTalker Speecn Synthesizer.... 239
ThUNdEerCloCKe « < mymmz si4 omemens s 34w 129
PH O N E O R D E R S Versa-Writer Digitizer Drawing Sys . 239
Videx Keyboard Enhancer . ... ... .. j15
Videx Videoterm 80-col-cd ........ 319
MON. - SAT. 8 to 6 P.S.T. Z-80 SOFTCARD by Microsoft. . . . .. 319
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BYTE Comment

Reviewing the Microcomputer Revolutjon

Ed Faber, President {
ComputerLand k
14400 Catalina St /4
San Leandro CA 94577 ‘

For the past five years, industry leaders have been tell-
ing each other about the microcomputer revolution,
predicting it may even overshadow the industrial revolu-
tion. Of course, the beginnings of the industry go back
more than five years, but 1976 marked the first anniver-
sary of BYTE and the creation of ComputerLand, which
celebrated its fifth birthday this fall by opening its 200th
store.

With so many of the heady predictions of five years
ago yet to be fulfilled, it's easy to lose sight of the changes
we've already brought about. But one dream still unful-
filled is the emergence of a mass market for home com-

; Aund You Thought You
': Didn't Fave 4 (Choice

; Now you can have another one of those little extras
that makes you feel good about your computer...

...a complete packet of the most attractive stock forms
on the market, from the people whose only busi is the small p 1
user. Our experienced customer staff is ready and waiting to answer
questions regarding your forms needs.

* QVER 200 STOCK FORMS TO CHOOSE FROM

* 7.WORKING DAY GUARANTEED RUSI{ SHIPMENT

* PERSONALIZED SERVICE AND QUALITY YOU WILL
LEARN TO COUNT ON

DEALER INQUIRIES WELCOME -

CALL NOW TOLL FREE

For free kets for the following
- Systoms Plus + TCS + Structurcd Systems Group *| =~ @
* Veclar + Peachtroe + Radio Shack » Osborme « | i @
« BPI « Alpha Micro * Van Data ¢ Anchor ¢ Insofl ® —
= Dynabyle * Cado ¢ Durango * Designer » Warex * /i @
= Cenlurion » Micto DaSys = DIBS « EDS = IMS « | x
- * Graham Dorian * Continental * & many more * |i @ B
/ - ———eee
/ [ Call for FREE 1981 Tax forms Catalog! | L
]
o! ° \
/ \
2
NATIONWIDE - Checks IN CALIFORNIA
800.854.2750 n To-Go 800-552.8817
r. L — ’_ X — —
‘F I
Yourn Complete S for Cont ¢ Forma!
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puters. For ComputerLand stores, the®M{ome/entertain-
ment market initially accounted for 50 percent of our
sales. But by 1979, it represented only 25 percent, except
at Christmas time. The home market has not dwindled; it
has grown slowly while the business market has explod-
ed. In fact, the events of the past five years might well be
called the “office microcomputer revolution.”

The three basic reasons for the faster growth of the
business market show what's required to develop a mass
home market:

|

1. Business is not afraid of computery; business people
are accustomed to them and percei; e them as useful.

2. Computers are useful to business; programmers have
had 30 years to turn hardware intafsolutions.

3. Channels of distribution and suppgflralready exist for
business computers.

None of these requirements has bee} completely satis-
fied for the home market. The publidis afraid of com-
puters. Until recently, most people dig't know where to
buy a computer or how to support oge, and they didn't
see any benefit to owning one.

Making the benefits known is largely the responsibility
of manufacturers. The first two requirements can be met
by the existence of full-service retail computer stores.

From my viewpoint, the major achievement of the past
five years has been the creation of the structures that will
carry the microcomputer revolution to its next stages.
Those structures have had more to dd"with merchandis-
ing than with technology. In other words, the real revolu-
tion springs not from technology but from our making
that technology available to a mass marnket.

Many will read that statement withfsorrow, even if
they agree. The entry of giant manufactgrers, the growth
of global retail networks, the emerg:?\ce of advertising
campaigns involving celebrities and network TV —all of
these have tended to squeeze out the starry-eyed, blue-
jeaned innovators who started the ball rolling.

The start-up phase of our industry has ended. No
longer can you trade in a used car tqacapitalize a com-
pany. But the change doesn’t explain the extraordinary

Circle 422 on inquiry card. =
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Next to keeping all your data on In just 30-60 seconds, your Protect your investment

Verbatim Dataljfe~ flexible disks,  drive heads are cleaned. The Datalife Head Cleaning Kit
the best thing ybu canéio for Cleaning, will help you guard against data
your compuler or word processor with no cleaning mess loss, errors, and degradation of

is to keep it running clean and system performance because of

error-free. With your Datalife Head Clean- ; = X

And the way to do just that ing Kit there’s no hit-and-miss debnsg(()) ri],-l;gu Tﬁ:ﬁ%ur data
is with Verbatim's new Datalife applylr_l(]) solvents that can splash 50\ yerbatim, keep i on Verbatim
Head Cleaning Kit. It can remove  and spill. . 7. disks. And keép your disk drives
up to 90% of the debris contami- ‘Whats more, with Datalife 64 with Verbatim's Datalife Head
natir(ljg gour drive heads. Dust, dirt ~ Cleaning Disks every time you Cleaning Kit
and debris that causes data loss clean your heads, you can do it Call (800) 538-1793 for
and errors, jjinders system witha fresh, clean, disposable the name of your nearest Verbatim
performancg.:. disk. dealer. (In California and outside

Dual Head Drives Safely collect.)

All you havé to do is remove a
Cleaning Disk from its protective ~ There's no worry about damaging

pouch, put the disk in the spec- your systermn with Datalife Clean- \/erba‘tim)

1al jacket, insert it into yourdrive  ing Disks. And you can use them
and turn it o,m on single or dual head drives.

Introducing the second best thing
you can do for your computer.

Datalife

v Verbatime.

Head Cleaning Kit

Indliscine Someiinl Jncckat Al 2 Cloatring Eioks @
ol

©198] VerbatimCorp.
Danalifeis a 0




MODEMS

All Modems connect to any
RS232 Computer or Terminal!

1200 Baud and 300 Baud-Bell 212A
Style. Penril 300/1200 .......... $779
Originate/ answer/auto-answer. Full duplex.
RS232. Phone line connection via standard
phone jack. 1 yr. warranty.
Auto-dial option PPPPETITINY -

300 Baud Phone Link .......... $179
Originate/answer. Sleek. low profile. 150zs. Halt/
full duplex. Sell test. RS232. Light displays tor
On Carrier. Test. Send&Receive Data. 1 yr.
warranty.

300 Baud. USR-330D........... $339
Originate/answer/auto-answer. Phone line
connection via standard jack. 1 yr. warianty.

300 Baud. USR-330A . .......... $399
Same as USR-330D PLUS Auto-Dial. Calt for
quote and technical information on higher
speed modems and miltiplexors.
Printing Terminals
The new generation of printing terminals
from General Electric.
30/60 CPS. GE Terminet2030 .... $929
110/300/60/1200 Baud. User selectable lines
per inch and chars. per inch. True descenders
and underlining. Up to 217 cals. per line. Top of
form. vert. and hor. tabs. Friction feed sid..
tractor feed opt. Answerback. 1yr. warranty on
parts. Nationwide servicing. Extremely com-
pact. 15in. paper. Only 22(bs_ Built in text editor
with 16k text editor optional. SUPERIOR TO DEC
LA34AA at lower cost.
120/150 CPS.
GE Terminet2120............. $1,699
Housed in same compact package as the 2030
with all the features of the 2030 PLUS 150 char
per. sec. print rate.
Letter Quality. NEC 7720
KSR with keyboard ........... $2,695
55 CPS. RS232 and Centronics parallel. Inter-
changeable print thimbies for a wide variety of
perfect. letter quality output.

CRT’s
Televideo (Lear Seigler, Hazeltine
and ADDS equivalent) ......... $584

24 x 80. RS232. Numeric keypad. Non-glare
screen. Printer Port. Function keys.

Televideo 950 .. ............... $959
Green. Non-glare screen. RS232. Detachable
keyboard. Advanced editing with wraparound.
Smooth scrolling. 15 baud rates. Protected
fields. Underlining. Split screen. Fully program-
mable function keys. 15 graphics characters.
Self test. 25th status line. Buffered printerPorl.
14 x 10 high resolution character displaé, ilta-
ble screen. Nationwide service from General
Electric.

Televideo 912C. .. .$759

Televideo 920C. ...5792

Visual Technology-Visual 100

DEC VT100 Emulalorg ........ $1,399 °

It the features of the DEC VT100 INCLUDING
Advanced Video Features and Non-glare
screen.

Printers
OKIDATA Mircroline 82A. 120 CPS.
80/132 Columns per line........ $529 e
Userselectable char. Sizes. Top-of-form bi-direc- .
tional.Short line seeking print techniques for
greater throughput. RS232 & Centronics parretfel m
interfaces.
Letter Quality, NEC 7710 RO. . . $2,395
Same features as the 7720KSR listed above but
without keyboard.
Letter Quality, NEC 3510 RO. .. $1,499
Like the 7710 RO but 30 CPS.

VISA/MASTERCARD Accepted. Corporation and In-
stitution purchase orders accepted. Leasing rates
available on request. All equipment Is shipped with a
10-day money back guarantee. We offer full service,
on-site maintenance plans on all equipment. All equip-
ment in stock.

U.S. ROBOTICS inc.
203 N.WABASH SALES

SUITE 1718
CHICAGO. ILL 606801 SERVICE

(12) 346-5650
GENERAL OFFICES (312) 346-S6S]
(312) 733-0497
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sense of apprehension that prevails in the headquarters of
successful companies. The question of the day seems to
be “Who's gaining on me?” Instead of looking for a better
and more valuable product, companies are aiming their
strategies at the competition. Those who aren't afraid of
IBM are afraid of the Japanese, or discounters, or Sears,
or something.

Into this turbulent market I'd like to toss an idea, one
we've used at ComputerLand and credit with our success:
the market is honest. The companies that succeed are the
ones that contribute value by building the best possible
product and offering it at a fair price. I can think of no
bigger mistake than for companies who became success-
ful this way to begin reacting to what others are doing (or
might be doing).

The potential market is much greater than anything
we're competing for today. Any contribution to expand-
ing the market can’t fail to be repaid. The market will
always have room for innovation, for products that im-
prove on previous products or help solve new problems.

I believe much of the industry’s apprehension grows
out of a misperception about consumer marketing. Many
manufacturers have not yet learned how to communicate
to the general public or how to describe hardware bene-
fits to computer illiterates. That doesn’t mean computers
should be sold like shampoo, with million-dollar ad cam-
paigns and sex appeal. As shampoo marketers will tell
you, ad campaigns are most important for products with
few real advantages over their competitors. The market
will always make room for a better product.

Innovation is also the answer for those who fear that
Japan or some other country will steal the market
through price erosion and superior manufacturing
capacity. If the battle is fought on the basis of price in-
stead of innovation, Silicon Valley hasn't a chance. If the
battle is between cheaper and better, better will prevail
wherever it comes from.

The companies to watch during the rest of this decade
are the ones that concentrate on providng value to the
end user. We happen to believe that value includes offer-
ing your products through full-service, full-support retail
outlets. Be that as it may, the products with the most
value to the end user are the ones that will succeed.

We are still on the threshold of the computer revolu-
tion; the greatest opportunities for manufacturers,
retailers, and customers still lie ahead. No one now in the
market or planning to enter it should fear anything more
than the failure to bring value to the market. That is the
challenge of the 1980s.m

Occasionally, BYTE invites industry leaders to comment on topics
related to the microcomputer industry. The opinions expressed by
these authors are their own and do not necessarily represent the opi-
nions of BYTE or its publishers.
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The MX-100. Not just better. Bigger.

Our MX-80 was a pretty tough act to follow. I mean,
how do you top the best-selling printer in the world?

Frankly, it wasn’t easy. But the results of all our
sleepless nights will knock your socks off.

The MX-100 is a printer that must be seen to be be-
lieved. For starters, we built in unmatched correspon-
dence quality printing, and an ultra-high resolution bit
image graphics capability. Then we added the ability to
print up to 233 columns of information on 15" wide
paper to give you the most incredible spread sheets
you’re ever likely to see. Finally, we topped it all off
with both a satin-smooth friction feed platen and fully
adjustable, removable tractors. And the list of standard
features goes on and on and on.

Needless to say, the specs on this machine — and
especially at under $1000 — are practically unbelievable.
But there’s something about the MX-100 that goes far

beyond just the specs; something about the way it all
comes together, the attention to detail, the fit, the feel.
Mere words fail us. But when you see an MX-100, you'll
know what we mean.

Allin all, the MX-100 is the most remarkable printer
we’ve ever built. Which creates rather a large prob-
lem for those of us at
Epson.

How are we going to
top this?

Your next printer.

EPSON

EPSON AMERICA, INC.

3415 Kashiwa Street » Torrance, California 90505 » (213) 539-9140

See the whole incredible Epson MX Series of printers at your Authorized Epson Denler.



Circle 279 on inquiry card.

MMSFORTH VERSION 2.0:
MORE FOR YOUR RADIO SHACK
TRS-80 MODEL | OR MODEL Il !

* MORE SPEED
10-20 times faster Ihan Level Il BASIC.

* MORE ROOM
vcr{‘compact compiled code plus VIRTUAL
MEMORY makes your RAM acl larger. Variable
number of block butfers. 31-char.-unique word-
names use only 4 bytes in header!

* MORE INSTRUCTIONS
UR commands 1o its 79-STANDARD-pius
tns!mcllon sol!
Far more complete than mosl Foﬂns single A
double pi arrays,
more

* MORE EASE
3 full Editor 3

modular programming

Word search utility

THE NOTEPAD letter writer

Optimized 1or your TRS-80 with keyboard
repeats, upper/lower case display driver, full
ASCH, single- & double-width graphics, etc

* MORE POWER
Forth operating system
inlerpreter AND compiler
8080 Assembler
(280 Assaembler also available)
intermix 35. to B0-track disk drives
Model Nl System can read. write & run Model |
diskettes!
VIRTUAL 110 for video and prlnm disk and tape
(10 yte hard disk

M FoRTH

THE PROFESSIONAL FORTH
FOR TRS-80

{Over 2,000 systems in use)

MMSFORTH Disk System V2.0 (requires 1 disk drive A
16K RAM, 32K for Modal IH) $120.95°

AND MMS GIVES IT
PROFESSIONAL SUPPORT

Source code provided

MMSFORTH Newsiotter

Many demo programs aboard

MMSFORTH User Groups

Inexpensive upgrades 10 latest version

Programming staif can provide advice, modifications
and cusiom programs, 1o fit YOUR needs.

MMSFORTH UTILITIES DISKETTE: includes FLOATING
POINT MATH (L.2 BASIE AOM routines plus Complex

groes mode. more), plus a full Forth-Style 280 ASSEM-
R. plus a powerful CROSS-REFERENCER lo lisi
Forln words !;y biock and line. All on one diskelte
(requires MMSFORTH V2.0, 1 drive & 32K RAM) . $39.95°

FORTHCOM: RS-232
driver, dumb terminal mode, transfer of FORTH blocks,
and host mode to operale a remole TRS-80 (roquuos
MMSFORTH v2.0,1 dllvo & 32Kk RAM} .95°

THE DATAHANDLER V1.2 a very sophisticated dala
ase Q system Y p
grammars {requires MMSFORTH V2.0, 1 drlvoss 32K

MMSFORTH GAMES DISKETTE: real-time graphics &
board games w/source code. Includes BREAKFORTH,
CRASHFORTH, CRYPTOQUOTE, FREEWAY, OTHELLO
& TICTACFORTH (requires MMSFORTH v2.0, |:uv: &
32K R, 39.

Other MMSFORTH products under development

FORTH BOOKS AVAILABLE

MMSFORTH USERS MANUAL - without Appandlcos lor
NON-OWNers $17

STARTING FORTH - best companion 10 our man-
val

$15.95°

INVITATION TO FORTH . delailed beginner book on
1igFORTH $17.50*

THREADED INTERPRETIVE LANGUAGES - advanced,
excellent analysis of MMSFORTH-like ian
Quage, $18.95°

PROGRAM DESIGN & CONSTRUCTION intro. to struc-
tured programming, good for Forl| $13.85°

FORTH -79 STANDARD MANUAL - official reference to
79-STANDARD word sel, etc $13.85°

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980)

we stock this coltector's item for Forth users and;)‘ In
ners

* ORDERING INFORMATION: Software prices InClude
manuats and rogulro smnln of a single system, single-
user license. SPECIFY for odol | or Model 1INt Add
$2.00 S/H plus $3.00 per MMSFORTH and $1.00 per 8ddi-
tional book; Mass. orders add 5% tax. Foreign orders
add 20%. UPS COD, VISA & MIC accepted; no unpsid
purchase orders, pleass.

Send SASE lor free MMSFORTH information
Good dealars sought

Get MMSFORTH products from your

computer desler or
MILLER MICROCOMPUTER
SERVICES (B11)

61 Lake Shore Road, Natick, MA 01760
(617)653-6136
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System Review

The Datahandler from i\diller

Microcomputer Services

Allyn Richardson
POB 254
West Groton MA 01472

There are only two programs in my
software library that I use constantly.
One is the word processor that is
helping me to review and edit this
text. The other is The Datahandler
from Miller Microcomputer Services.
Written entirely in MMSFORTH
(that company’s version of the
FORTH language for the Radio Shack
TRS-80 Model 1), The Datahandler
does almost every job you expect of a
personal computer except number-
crunching—and it even does a little of
that, as you will see.

For example, The Datahandler disk
includes a checkbook and bank-
transaction routine that is the best of
its kind. It can generate a summary
list of all transactions in a specified
interval and provide a running
balance for each. Adding a code letter
to each entry that designates the
source of deposits and the purpose of
expenditures allows the output sec-
tion of The Datahandler to give
listings and totals for each class. With
these summaries of your financial ac-
tivities, the annual IRS formalities
become a breeze.

There is also a mailing-list routine.
Last year, with its help, I got through
my entire Christmas-card list before
Christmas for the first time in years.
Previously, I got a few cards out by
Christmas, some by St Valentine’s
Day, some by Easter/Passover, and
many never made it at all. It took less

effort to type all the names and ad-
dresses into the TRS-80 than to ad-
dress one year’s Christmas envelopes
by hand, and I only had to type them
in once. Now that the data is in the
computer, I can select and
automatically prir.¢ self-adhesive ad-
dress labels for the entire list or any
desired portion, such as family
members, personal friends, business
associates, my MMSFORTH users’
group, or monthly accounts. The ad-
dress labels save a lot of work, and
the system makes certain that nobody
gets overlooked.

The Datahandler is also ideal for
creating different catalogs, and it has
built-in automatic cross-indexing. For
example, I keep a catalog of all my
phonograph albums on floppy disk.
Each disk ‘entry (called a record in
computer data-base terminology) in
the MASTER LIST data file cor-
responds to one album in my collec-
tion,

Each data record has five fields of
information: an accession number,
title, description, subfile, and code.
The accession number tells where the
phonograph disk can be found. When
a file is resorted, this number stays
with its file record, even though the
records themselves are renumbered in
a new sequence, The title field in-
cludes composer or performer, and
the description includes the
publisher’s name, product number,
and the number of separate musical
pieces on the album.

The subfile field points to a
separate listing in another file on the
same disk containing more detailed



APPLE » ALTOS * ATAR! * MAXELL » DYSAN ¢ EPSON ¢ CCS ¢ SHARP ¢ CASIO ¢ HP « VERBATIM * MEMOREX * SOROC * CORVUS * ADDS

[ ONTH -
n u no SPECIAL OF THE M our rice
BUSINES'S WORLD INC. K WIGK 64K 31 1 gg 00
[ ]

48K W/16K
Information Line (213) 996-2252 EXPANSION BOARD
TOLL FREE MAIL ORDER LINES

List price $1780.00
Our price $1199.00

(800) 423-5886 outside Calit. o
Save $581.00

COMPUTERS

"npﬁc computer
L

Our
List Price SAVE R

Apple 11-16K
Apple 11-32K
Apple 11-48K
Apple 11-64K
Apple 111 128K

$1330.00
1430.00
1530.00
1725.00
3915.00

$999.00

SPECIAL
CALL

2997.00

$331.00
$

$
918.00

(SHARPMK 280 FULL KBD YX-3200

(APPLE II STUDENT.

SYSTEM

s Apple II Plus System-48K RAM

r
SOFTWARE

FOR APPLE Il
List

( NEC PC 8001

1295.00  1050.00

ATAR|I PERSONAL
COMPUTERS
400 16K Bytes of Ram
800 16K Bytes ol Ram
410 Program Recorder
840 Disk Drive
825 Printer (80 col-
Centronic 737
820 Printer (40 col
impact)
830 Acoustic Modem
850 interface Module
Atorl Visicolc
Atari 400-16K

Our
Price

337.45

List

595.00

$1080.00

90.00
600.

327.00

HP-125 Microcomg:

HP.85 Microcomput
HP-83 Microcompute|
16K Exp-Memory
Module
Graphics Plotter 722
Personolity Mod.
for 7225
26318 Impactiprinter
hvy df

vy dty
Option 020 for 263
8 Drives to choose fr
829025

9895A 8" Dual Driv
Graphics Tablet 9114
HP-41 CV New 2.2
bytes mem
HP44.C Calculator
Card Reader for L}
4CviIC 4
Printer for 44CVIC
Optical Wand tor
4 CviC
Quod Ram equals l,
4 Mem. Mods
Memory Modules for
41C
HP.97 Programble
Printer
HP-$7 Programble
Calculator
HP-34C Programble
Scientitic
HP-38C Progrombie
Bus. RIE
HP-32E Adv. Scientific
HP-37E Business Mgm#

supplies.

\

Qur
Price
2990.00

2475.00
1777.00

255.00
2075.00

665.00

3250.00
125.00

3750.00

3260.00
2250.00

295.00
2450.00

750.00

3950.00
150.00

1300.00
6850.00
2050.00

1125.00
5500.00
1678.00

250.00
185.00

162.00
289.00

97.00
84.00
25.00

325.00
260.00

215.00
385.00

125.00
95.00

750.00
375.00
150.00

595.00
295.00
147.00
147.00

48.00
57.00

150.00
55.00
75.00

80.00
33.00
33.00

7.00
18.00

We carry a large Inventary of Librarles, accessories and
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PRINTERS

MX 80 IMPACT
MX 70 IMPACT
MX 100

ANADEX 9501

AEIDATA
MICROLINE 82
MICROLINE 83
PAPER TIGER
445G with Graphlcs
460G with Graphics
560G New tull size

o NEC * HAZELTINE « AMPEX

630 R102 brairectional
tractors

16401(109 keyboard
fractors

630 RO Receive Only

1650K 136 keyboard

-\ tractors

List
745.00

Our Price
549.00

APPLE SILENTYPE 645.00

1650.00

3195.00
3295.00
2495.00
254500  1849.00
395.00
549.00
769.00

545.00
649.00
1050.00
795.00

1.394.00
1.695.00

DIABLO (LETTER GUALITY)
2.965.00

4,000.00
2.740.00

4.000.00

1.439.00

2.350.00

2.899.00
2.250.00

3.100.00

SAVE

196.00
195.00
110.00
230.00
346.00

351.00

750.00

® Disk II Floppy Disk &
Interface (DOS 3.3)

Past S2450.000

® 12" Grn. Phs. Vidco Maonitor

qg o ™
» S&g‘;

}
MONITORS

List
NEC Grn. Phs. 127 $285.00
BMC Green Phs. 12° 275.00
Zenith 12" 159.00

SANYO MONITORS
High Resolution, Number 1 seller

List

13" Calor (new)

high guality

12" Green Phosphorous
12" Black & wWhite
15" Black & White

9" Black & White
The Best Seller!

$550.00
360.00
340.00
370.00
235.00

Qur
Price
239.99

229.00
149.00

SAVE

$46.00
46.00
30.00

r
Price

388 00

235.00
145.00

(DISKETTES

SOLD IN BOXES OF 10
(Min. Purchase)
BUY 3100 of the

Following Diskettes  List
1041?5 'goﬂ SEC‘OR S
104i4D

DEN. SO C
3740/1 8" SOFT SECTOR
3740110 8" DBL

DEN.-SOFT SECTOR

MD 1&‘ S%FT SEC.

IOR DBL DEN.

MD. " SOFT
SECYOR‘DBL SIDE/DBL.
DEN.

FD-1 8" SOFT SEC.1DBL.
DEN

s 6.50
FD-2 8" SOFT SEC./DBL
SIDE/DBL. DEN 8.50

6.40
725
10.75

5.00

7.00

PRICE PER DISKETTE
6.00 399 $

W

Qur

Price SAVE

2.04

4.60
475

6.90
400

2.40
2.00
1.55J

[ TERMINALS

TELEVIDEO
940

List
699.00
950.00
995.00

1.195.00

o !

SAVE
100.00
251.00
200.00
4s0)

3.750.00
5.350.00

BMC ¢ CENTRONIC

MAXELL * DYSAN ¢ EPSON o

Circle 254 on inquiry card.

6.450.00

<

3.050.00
4,449.00 ZS‘,’;SS

6,450.00 4,125.00
v

§ 200.00
60.00
150.00

Apple Fortran

DOS 3.3 (16 Sector)

Apple PILOT (16 Sector)

Apple FORTRAN
[requlves AQBOOOO)
(16 Sect

Lcngucge Sysvem with
Apple Pascal

BPI General Ledger
System 395.00

BPI Inventory Package 395.00
Visidex 200.00

Visicale 200.00

Desktop Plan il 200.00

Microlab Database

System 150.00

Stoneware DB Master 229.00

Muse Supertext It 13838

Sottap; agic Window i

[ TEXAS INSTRUMENTS |

T1 99/4A Console New
Improved

10" Color Monitor High
Resolution

32K Memory Module
Speech Synthesizer
Disk Memory Drive

RF Modulator
Telephone Coupler

200.00
49500

950.00
37495

385.95

1795
312.95
127.95
390.95

42.50

18595
315.95

564.08

$7.00
87.00
22.00
109.00
7.45

39.00

(Modem)
Printer (Solid State} 84.00
\

( MODEMS

NOVATION CAT MODEM
NOVATION D-CAT
NOVATION APPLE-CAT
HAYES MICROMODEM
LHAVES SMARTMODEM

[CALCULATORS
G

HR-12
FR-100
FR-1210
PQ-20
LC-785

LC-3165

FX-68 Scientlfic

FX-81 Scientific

FX-3600P Scientitic

FX-602P “"Computer
Talk™ 88 Memories Pro-
gramming Upper &
Lower Case Dot Matrix

FX-702P Solves Problems
with Alpha-Numeric

4098

L{:lorify. uses Basic
anguage
v,

(TELE. ANSW. DEVICES |

PHONE MATE
900

905 Remote
910

279.00

199.95 159.00

119.95
199.95
159.95
199.95
239.95
29995
339.95

86.00

920

925 Remote
930 Remote
950 Remote

960 Remote 399.95

10 o 0 0 0 e e o o A ) S e S

..’ ‘_

Nome P ease Punt]

MIHCF.!

OQUTSIDE CA CALL TOLL FREE 1 (B00) 423-5886 IN CA (213) 996-2252

BUSINESS WORLD er: MIGKG 730
G ’i‘.{ WAREHOUSE

18720 Oxnard. #108 Tarzana, CA 91356

adress

v

TOTAL ORDER S
AX 1F APFLICABLE”
SHIPPING & HANDLING *

Mase  Moaer

TOTAL ENCLOBID §

i gadenls 20d 675 sales

BES

10s Shinping & Handing
urcnarge iar e cards
nnat Y 3npped unimss ag-

i By ayment, Acuding I
S hARGIG and 14x e SDPIE aBie

CRIOT CARD - _

Certified Check or M.O.
Bank Wire Transfer

CashiCredit Card{Allow 2
weaeks clearance for checks)

tep Dot

sgnatute
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information. When all the subfiles
have been built, requesting a musical
selection will give a list of all versions
in the collection, where each may be
found (including the side and band of
the album), when, where, and by
whom each was performed, and a
critical comment. You can see how
this would be useful for a radio
broadcaster handling requests from
listeners while on the air.

Another worthwhile application is
the ability to organize the contents of
journals and periodicals. Finding
that particular article in an extensive
periodical collection can be quite a
job. But if you have a Datahandler
file of articles indexed by subject,
author, title, when and where
published, and a brief abstract, find-
ing the desired article is no problem.
An additional benefit is that
Datahandler can scan all entries on a
particular subject for relevant ar-
ticles.

Of course, building this kind of
data base from scratch takes time. If
you are a member of a computer
group, each member could build a file
on a different publication with The
Datahandler and all members could
share their files.

The number of data bases is
limited only by your imagination and
your need to organize and control in-
formation. Photographers could
catalog their prints, amateur radio
buffs could keep their station logs,
sports fans could keep individual and
team records—the list goes on and
on.

Anyone interested in learning
about or using the FORTH language
will appreciate several of the data
files included on The Datahandler
disk. A member of the MMSFORTH
Users’” Group has developed and
made available a glossary of standard
FORTH words (ie: program-coding

commands) in Datahandler file for-
mat. This file can be accessed and

used by anyone operating in FORTH,
or it can be modified, updated, or ex-
tended using the Datahandler. Whole
new vocabularies, such as the
nonstandard FORTH words of which
The Datahandler itself has been con-
structed, can be added. The routine
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allows listing by word class, gives a
description of what the word does
and how it is used, and includes a
page reference to MMSFORTH's
hard-copy documentation for more
information.

Another data file, known as
ASSEM, is included for assembly-
language users or students. ASSEM
contains the 149 commands of the
Zilog Z80 microprocessor’s instruc-
tion set and the associated page
number in the TRS-80 Editor/Assem-
bler user’s manual from Radio Shack.
Both are cross-referenced to the
equivalent MMSFORTH Z80-assem-
bler command (the same elements but
with arguments and operators in
reverse-Polish sequence) and (where
applicable) the older MMSFORTH
8080-assembler equivalent. The
Editor-Assembler manual provides a
detailed description of the operation
of each instruction.

The Datahandler’s formatted hard-
copy output is provided by the
REPORT routine. You can print a
line listing of all fields in each record
of your file, or a selected subset. If the
records are longer than one line,
subsequent lines are indented and an
extra line feed can be inserted be-
tween records. REPORT gives the op-
tion of generating a custom format,
listing your file or selected subset
with fields in any order. The format is
completely under user control and
can be set for your video screen or
your printer’s line and page length. It
automatically truncates field lengths
to fit your requirements. Unless you
want it to, printer output does not in-
clude the various computer-generated
prompts and operator responses of
the interactive program.

Speed is one of the advantages of
this data-base system, a direct result
of the nature of the FORTH language
(for specific information on this
language, see the FORTH theme issue
of BYTE, August 1980). The threaded
interpretive structure of FORTH
makes possible an indexed-sequential
file organization. This combines the
efficient use of memory space of a se-
quential file with the speed of random
access. The memory efficiency is im-
portant because both The Data-

handler program and the entire cur-
rent data file are resident in the
TRS-80 user memory to improve the
response time of the system.

In FORTH, source code precom-
piles as it loads, and thus it occupies
a minimum of memory. Once loaded,
the compiled FORTH code is very
fast. Precompiled code can be saved
on floppy disk, reloaded, and reused.
While it takes eighty seconds for The
Datahandler source code to load and
compile, the precompiled code loads

__At a Glance

Name
The Datahandler

Type
Data-base-management utility
program

Manufacturer

Miller Microcomputer Services
61 Lake Shore Road

Natick MA 01760

Price
$59.95

Format
5Y4-inch floppy disk

Language used
MMSFORTH

Computer needed

Radio Shack TRS-80 Model I
with a minimum of 32 K bytes of
memory, one floppy-disk drive,
and the MMSFORTH system.

Documentation

Reprint of the Scelbi PIMS
manual, additional text from
MMS, and built-in help functions
to guide users through the
program.

Audience

For persons who need a program
to help organize and manage in-
formation using their TRS-80.

Additional comments
Requires MMSFORTH system,
$129.95, for operation.




The Westico Software Review Committee:
is easy to recognize. I's their red-
rimmed eyes. You get that way
checking through an endiess
parade of software programs.
And they do It so that you
don't have to. But selecting
good software is only part

of what makes Westico one

of the fastest growing com-
panies in the software industry.
Having experts on staff who
really understand both software
and hardware Isanother. But Westico
offers more than guality products and

TWO MORE GREAT PROGRAMS FROM WESTICO

LYNX, a friendly overlay linker.

LYNX is an overlay linker for creating
executable programs from relocatable
files produced by Microsoft’s FORTRAN,
COBOL, and MACRO-80 languages.

LYNX allows the construction of pro-
grams that use all available memory
including that used by LYNX itself. Maxi-
mum size programs under Microsoft’s
L80 linker can be increased at least
9K using LYNX without overlays.

The overlay capability of LYNX is vital for
programsilargerthan avallable memory.
With overlays, many large programs on
minicomputers or large mainframe
computers can be easily moved to a
microcomputer.

LYNX offers many features not found in
L80. For example, LYNX can be told to
get commands from a disk file. The
“HELP" feature displays a complete list
of LYNX commands. Mapping informa-
tion can be sent to the screen, printer or
disk files. LYNX can decode Microsoft
REL files for inspection.

LYNX uses overlays in a tree structure.
Any routine is available to any overlay
that is higher on the branch than the
routine itself.

Complete system with documentation
$250. Documentation alone $25.

Now it makes sense to MINCE words.

MINCE is a full screen editor based on
the "Emacs” text editor, developed after
years of research in editor technology
and user interface at M.LT and otheruni-
versities. With MINCE you can edit several
files simultaneously, allowing the text to
be moved between the files. The screen
can be divided to display any two files
or two parts of the same file at one
time. Text can be manipulated by the
word, sentence or paragraph. as well
as character, line and entire screen with
simple, easy-to-remember commands.

MINCE automatically adjusts line length
to margins as the text Is entered. Com-
mands change words to UPPERcase,
lowerCASE or Capltalize. The MINCE
unique “query replace” allows giobal
changes to be "“trled-out” and then
accepted or rejected. Lines can be cen-
tered, “white space” removed and text
then inserted or overwritten. MINCE is as
powerful an editor for programmers as it
is for creating documents. MINCE fea-
tures “type ahead” and a status line
which constantly displays: editing mode,
the files being edited, the curent posi-
tion in the file, the file modification — if
any, the state of the “save” buffer and
the command currently being executed.
Complete system with documentation
— $175. Documentation alone — $25.

Send for FREE catalog.

support. We offer our unique 24-hour

service overnight! Westico. We're

working hard to be your software
company.

The Westico 24-Hour Computer
Hotline (300 baud) (203) 853-0816
for detailed program information
and quick access ordering.

—A full range of professional
software.

— Support fora wide variety of CP/M*®
and other computer systems, In-
cluding: TRS-80 Model II. Apple,
Vector Graphic, Cromemco, North
Star, Micropolls, Chio Scientific,
Altos, Dynabyte, SuperBrain, Xerox,
Zenith and more.

Dealer inquiries Invited.

WESTICO

The Software Express Service

25 Van Zant Street ® Norwalk, Connecticut 06855
(203) 853-6880 ® Telex 643-788

Copyright ® 1981 Westico. Inc.



in less than eight seconds. Once load-
ed, the system disk is not needed for
file operations because, as mentioned
above, all the program code is in
memory. The remaining space on the
system disk can be used for file
storage, or it can be removed and
replaced with a data disk, transfer-
ring control to the new disk directory
usually located at block zero. On
multiple-drive systems, control can
be switched at will from one directory
to another for access to the files on
each; it is even possible to have one
directory refer to more than one disk.
This can be complicated, however,
requiring that such disks always be
used as a set, each in its proper drive.

Both the source code and the
precompiled version of The
Datahandler are useful, and both
should be retained. The source code
can be easily modified, whereas the
precompiled program cannot.
Modified source code can be precom-
piled and saved on the disk; the
documentation describes how this is
done.

Once the program is loaded, how
much space is left for holding a file? If
you have a 32 K-byte TRS-80, about
9 K bytes. System overhead (device-
control blocks, system stacks, etc) use
about 3.5 K bytes while The
Datahandler and the portion of the
FORTH system it requires compile in-
to about 19.5 K bytes. The remaining
9 K bytes of user memory are used ef-
ficiently, with data tightly packed.
Each entry is linked to the next by a
2-byte address pointer to eliminate
the vacant space at the end of partial-
ly filled or empty fields, which are
often found in other data-base pro-
grams. For many personal applica-
tions 9 K bytes is enough; with a 48
K-byte system, the data space is
about 25 K bytes, enough for a fairly
large file.

If still more space is needed, you
can split your data file into two or
more parts, usually with no loss of
convenience. For example, my
phonograph-album file has 245 en-
tries, which exactly fills my 48 K-byte
memory space. To make room for

further acquisitions, I split my file in-
to a “classics file” and a “general file”
(jazz, folk and humor). A large
mailing-list file could be divided
alphabetically by addressee, or by zip
code for presorted bulk mailings.

Having the entire file resident in
memory is much faster than a system
which uses frequent time-consuming
transfers to and from disk. My
memory-filling phono-record file has
entries stored in order of accession
number; resorting to alphabetic order
by title takes 13.2 seconds. Sorting by
code designation within the
alphabetic sort increases this time to
14.1 seconds. Up to ten successive
levels can be sorted. Sorts are the
slowest of the file manipulations.
Other operations occur as fast as you
can punch the keys.

There are also small conveniences
that speed up the human end of the
operation. For example, when enter-
ing a group of checks written on the
same day, you need only enter the
date for the first entry; entering a
semicolon in the date field of the

price competitive.

V.L.P.’s Call A.E.l

V.1.P’s call A.E.l. because A.E.I. tests before shipping, has expertise on all items offered, and is

-

TELEVIDEQ COMPUTER

List
System 1 Computer
System 2 Computer
Syslem 3 Computer
7580 user stauon

TELEVIDEO TERMINALS

Lisl
910 Termunat 699
912C Teiminat 925
920C Termmal 995
950 Terminal

NEC PRINTERS

List
3510-1 30CPS Senal 2450
7710-1 55CPS SERIAL  CALL
7720-1 KSR Serial CALL
5510-1 55CPS Senal 3055
5520-1 KSR Serial 3415

%
P

- .
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18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708

Sell

3995 CALL
8995 CALL
19995 CALL
1735 CALL

Sell
585
675
730

Sell
2050
CALL
CALL
2495
2895

———
[ §
=48}
NORTHSTAR HORIZON
COMPUTERS

HRZ-2D-32K
HRZ -2D-64K
HRZ-2Q-32K
HRZ-2Q-84K
HDS- 18 Hard Disc

DI

NORTHSTAR SOFTWARE

List Sell
Northword /O 399
Maitmanager vQ 299
Infomanager D/Q 499
General Ledger D Q 999
o7 599
APDO 599

TEXAS INSTRUMENTS PRINTERS

List Sell
TI-810 BASIC 1895 1495
T1-810 Full ASCIH 1995 1580
TI-810 FLC/CP 2195 1760
T1-820 R/Q BASIC 1995 1625

TI1-820 KSA Package 2395 1950

2

NORTHSTAR ADVANTAGE
OMPUTE

List

ADV-20-64K 3995

SI10 Board 175
PIO Boarg 200
FPB Board )
Graphics Option 299

SYSTEMS GROUP

List
2800 Computer 5035
DM-6400 Memory 760
OMB-6400 Memary 995
CPC-2813 CPU+ /O 460
FDC-2801 Conlroiler 465

2wananss 2B

QUME PRINTERS

List
Sprint 9 35CPS R/Q 1995
Sprint 9 45CPS R/Q 2300
Sprinl 8 55CPS VO 2400
Fuh Conlral Option 155
Memory Option 150

Sell
CalL
CALL
CALL
CALL
CALL

MQRROW DECISION COMPUTER

List Sell

Deciston 1 BASIC 1725 1350

Decision 2 CALL CALL

65K Statc Ram 1000 780

Switchboard /O 259 210

Select drives from Morrow disc syslems
1or deslred conhiguration

]

MORROW DISC SYSTEMS

List Sell

Driscus 2D 1 Drive 1095 850

Discus 2D 2 Drive 1875

Discus 2:21 Drwve

Discus 2+2 2 Drve

M26 Hard Disc

M20 Hard Disc

MODEMS

List
Cal Modem 189
D-Ca 199
Auto-Cat 249
Apple-Cat 389
DC Hayes Micro-100 379

—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM—

PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING

AUTOMATED EQUIPMENT, INC.

November 1981 @ BYTE Publications Inc
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2ENITH DATA SYSTEMS

List Sell
VM-121 Green Momlor 160 125
2-19 Ternunal 995 750
Z-89 Computer 2895 2140
Z-90 Comyuites 3195 2490
Call for Accessary Prcing
Peachtree Soltware Available

MICROPRO SOFTWARE
List
Wordstar
Apple Wordstar
Speltstar
Maimerge

Datastar
Supersorn

oy

DISCS—CABLES

Sell
Memorex 5” 10 7 27
Memorex 5” 20 35
Mcemorex 87 1D
Memorex 8° 20
AS-232 5 Cable
RAS-232 10" Cable

(714) 963-1414
(800) 854-7635




At Hayes, we don't believe in sec-
ond best. Or planned obsolescence. We

believe in taking the state of the art to the

limit. Qur new Smartmodem, for exam-
ple, is the most sophisticated 300-baud
originate/answer modem you can buy.
And yet, itis perhaps the easiest-to-use
modem ever.

RS-232C Compatible. Smartmodem

lets any RS-232C compatible computer
or terminal communicate by phone with
other computers and time-sharing sys-

tems located anywhere in North America.

You get full and half-duplex operation
with both Touch-Tone* and puise dialing.
Auto-Answer/Dial/Repeat.
Smartmodem can answer the phone, dial
anumber, receive and transmit data, and
then hang up the phone— automatically!
It desired, Smartmodem will even repeat

the last command. You can depend on
Smartmodem for completely unattended

- operation.

- Completely Programmable.
£~Sm' modem can be controlled using

any programming language. Over 30 dif-
ferent commands can be writteninto your
programs or entered directly from your
keyboard.

Smartmodem also includes sever-
al switch-selectable features that let you
tailor performance to your exact needs.
You can “set it and forgetit" for the ulti-
mate in convenience.

Built-in Audio Monitor. Thanks
to an internal speaker, you can actually
listen to your connection being made.
You'll know immediately if the line is busy
or it you reached a wrong number —

and you don't even need a phone!

Status at a Giance. Seven LED's
indicate Smartmodem’s current operating
mode: auto-answer, carrier detect, off
hook, receive data, send data, terminal
ready and modem ready. You're never
leftin the dark!

Direct-Connect Design.
Smartmodem is FCC registered for di-
rect connection to any modular phone
jack— there's no acoustic coupler to cause
signal loss and distortion.

Smartmodem, Smart Buy. Pro-
fessional quality features. Versatile per-
formance. A full two-year limited warranty.
A sug%\e}sted retail price of only $279.

hat more could you want? Per-
haps the matching Hayes Stack Chrono-
graph, an RS-232C compatible calendar/
clock system.

heck out the Smartmodem wher-
ever fine computer products are sold.
:\nd don';t settle

or anything less

than Hayes. mHayeS




Circle 297 on inquiry card.

FLOPPY DISKS
& SUPPLIES

E BASF FLEXYDISK®
$26.70° 4T, -

Cerntfied 100

Eror Free

- Cross-linked oxide coating for low head wear and
long media life

- Special self-cleaning jacket liner

- Double lubrication — special lubricants in formula
and on disk surface minimize head friction wear.

Every BASF flexible disk is tested at thresholds 2 -3

times higher than system requirements, to be certified

completely error-free.

*5.25" or 8" Single Side, Single Density, Box of 10

Most types in stock. Call for prices. Qty. pricing avail.

BasF Headcleaning FlexyDisk”

BASF's new Headcleaning FlexyDisks * are speciatly
designed 1o quickly and canveniently clean the read/
write heads ol vour diskette drive with- Box of 3

oul the mess and bother of chemical
solvents or liquids. $35_00

Note: Use anly on single-side diskette drives!

HARDHOLES

Added sirength rein. ——
forcing rings prevent LD, )
hole tearing and npoling
damage. Made ol heavy
duty mylar

freuitle i1

asplicalar

§.25™ Application
8 Appticanon Kit $11.95 Kit $8.95
Extra Boxes of 50 Exira Boxes of 50
Holes $8.00 Holes $6.00
Applicator Only $4.00 | Apolicator Only . $3.00

Kas-sette/10” and
Mini Kas-sette/10" -
Library Case J
s2s $2.25

8*  $2.95

Flip ‘N’ File™

* Protective stOrage system
for up to 60 disks

* Transparent smoke
colored acrylic construction
with hinged lid

525 $24.95
8 $29.95

Paper
Tractor

The Paper Tractor
turns your tractor
feed printer into
a friction feed
printing system.
Inexpensively.

- Fits 9% print frame.

- Compatible with Matrix, Impact, Oaisy wheel and
Ink Ejection printheads,

» Fits front, back and dual tractor paper feeds.
Positions letter or legal size paper automatically with
an edge-protecting guide.

- Proven with all major manufacturer printers, including
Epson, Tiger, GP-80M, and more. $1 1 95

- Inaxpansival

Mastercard C.0.D. - Visa - Bank Wire Transfer
Personal checks require two weeks to clear. Minimum
$2.00 shipping and handling charge. Add $1.50 for
C.0.D. Prices are subject to change.

CALL OUR ORDER DESK NDWwW!

(805) 985-9824
MAIL DRDER ONLY

NATIONAL DATA SUPPLIES, INC.

1741 CAPSTAN DRIVE
OXNARD. CA 93033
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subsequent entries copies the date in-
formation from the previous entry.
This semicolon function can be used
with any field, whether you're enter-
ing a series of articles from the same
magazine, friends in the same city, or
addresses with the same zip code.
When updating a record, a null entry
leaves the field unchanged, while
entering a couple of spaces erases the
previous contents, and any valid en-
try replaces the old data.

For search-and-match operations,
you do not have to enter the exact
field desired; The Datahandler will
locate close matches if so directed.
For example, if you want to find the
account of Dr. Neilson but don't
know the correct spelling of the
name, you type in the name string
(the target of the search in each
record in this case) as “N?ILSIN”,
and any alternative spellings will be
located (eg: NIELSEN). The wild-card
character, 7, indicates that any
character in that location is accept-
able. Even if you have lowercase
capability and have recorded a name
with initial-capital letters, instead of
using all uppercase, it can still be
located on the first try. By changing
the program constant UL from its
default value of 0 to 1 (the command
in FORTH to do thisis { 1 7UL C! }),
all lowercase characters will be
regarded as uppercase for the pur-
poses of string matches. This is very
convenient for those with lowercase
capability on their TRS-80.

Product Support

One of the most attractive features
of The Datahandler is the excellent
documentation. The well-known
Scelbi PIMS (Personal Information
Mangagement System) program,
written in BASIC, provided the con-
cept upon which The Datahandler
was built. By arrangement with
Scelbi Computer Consulting, the very
fine PIMS user manual is supplied as
the main documentation for The
Datahandler. As in the original
PIMS, The Datahandler leads you by
the hand with the HELP command,
which displays all available options,
then supplies prompts that tell you
what to do next. Additional text takes

you step by step through all the
operations, from loading the program
to adjusting a custom report format
(the most complex operation for a
beginner), and using sample practice

data files included with The
Datahandler disk.
Beginners will find The

Datahandler easy to use. Only an ex-
tremely experienced user will not re-
quire the prompts. Not only do they
guide you through all the program
options, they provide great flexibility
in formatting a custom report.
However, the versatility and interac-
tive nature of this program can be a
disadvantage. Some options or
parameters will not change from day
to day, and it can be a nuisance to
have to reenter them every time.

This minor nuisance can be over-
come if it becomes a problem. For
those users familiar with FORTH pro-
gramming, custom modification of
some of The Datahandler routines
(such as replacing the #IN routine,
which receives keyboard input, with
the desired parameter as a literal) is
not too difficult. It's easy to eliminate
unnecessary inputs while retaining
needed flexibility. Even neophytes
who know how to use the full-screen
FORTH editor will learn a lot in the
process.

If, on the other hand, you have a
business application and want no part
of programming, but do need custom
modifications, the group at Miller
Microcomputer Services (which in-
cludes Tom Dowling, author of both
MMSFORTH and The Datahandler)
can create a custom version. The
typical cost is $500 to $1000, depend-
ing on the extent of the modifications.
This is competitive with many
business systems with fewer features,
running twenty times slower in
BASIC.

To get new customers started more
easily (those who purchase both the
MMSFORTH and The Datahandler
disk with single-system licenses),
MMS will provide a third disk
customized for your system con-
figuration and precompiled for eight-
second loading. Though the firm does
not promote this service, it is
available on request for an extra $10.

Circle 249 on inquiry card. =
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16K STATIC RAM $169

Finally, you can buy state-of-the-art
S-100 static memory for your
computer at unprecedented savings.

Memory Merchant’'s memory
boards provide the advanced
features, guality and reliability you
need for the kind of operational
performance demanded by new
high-speed processors.

COMPLETELY ASSEMBLED

These memory boards are not kits,
nor skeletons—but top quality, high
performance memories that are
shipped to you completely assembled,
burned-in, socketed, tested and
insured with one of the industry’s
best warranties.

SUPERIOR DESIGN & QUALITY
Memory Merchant's boards are
created by a designer, well-known
for his proven ability in advanced,
cost-efficient memory design.
Innovative circuitry provides you
with highly desired features and
incredible versatility.

Only first quality components are
used throughout, and each board is
rigorously tested to assure perfect
and dependable performance.

SHIPPED DIRECT FROM
STOCK
All Memory Merchant's boards are
shipped direct from stock, normally
within 48 hours of receipt of
your order.

64K S'I'A'I'IC RAM $795

32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659

NO RISK TRIAL
We are so convinced that you will
be absolutely delighted with our
boards that we extend a no risk trial
offer. After purchasing one of our
boards, you may return it (intact) for
any reason within 15 days after
shipment and we will refund the
purchase price.

NEW 18 MONTH LIMITED
WARRANTY!

The reliability of our boards, through
quality controlled production and
proven performance, has enabled
us to extend our warranty to a full
18 months. This includes a 6 month
exchange program for defective units.

HOW TO ORDER
Please send check, money order,
VISA or MASTERCHARGE (add ICA#)
with your order. Sorry, no C.0D's.
Specify model number, and quantity
desired. Shipping and handling
charge is $5.00 per board. California
residents add 6% Sales Tax. Credit
card purchases may be telephoned
to (415) 483-1008.
OEM and DEALER Inquiries invited.

[t §-.Mamory
il Mearchant

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

64K RAM, Model MM65K16S

Cool running operation to 10 MHz

Ultra low-power consumption
Fully loaded 64K board draws:
Typ. 350 Ma. (Max. current 550 Ma.)

Bank Select Capability

Extended Addressing Capability

One 16K submodule equipped with a
2K window which may be located
in any of the 2K segments

2716 (5V) EPROM Compatibility:
Programmed 2716 EPROM's may
replace any or all of the RAM

Four independently addressable 16K
submodules on one board organized
as two pair of independent 32K
banks or as one 64K Extended
Address Page. Each 32K bank
responds independently to phantom.
Bank Select logic is compatible
with either Cromemco Cromix* or
standard Bank Select software.

*Cromix is a trademark of Cromemco.

New 16K (2K X 8) 150ns Static RAM

Runs on any S-100, 8-bit system

MPM Conversion Option: Write for details.

16K RAM, Model MM16K14

Bank Select Capability

Extended Addressing Capability

One 4K segment equipped with 1K
windows

Four independent 4K X 8 byte
segments

Uses field proven 2114 (1K X 4)

Low-power consumption (Typ. 1.3 Amps)

Runs on any S-100 8080, 4 MHz
Z-80 or 5 MHz 8085 system.

Prices, terms, specifications subject to change without notice.



We Wish Apple Computer Inc. and all Apple Users a Happy Holiday!

Call For
Our Price
If you're considering a p o ider this:
4 Mhz Z-80A Operation

80 or 40 column modes STANDARD

Built-In Centronice printer port

Full ASCII keyboard with Shift lock

Real Time Clock STANDARD

RGB Color Output

Mixed text and graphics

Numerica Keyboard STANDARD

CP/M Compatibility

5 programmable Function keys

24K Microsoft NBASIC in ROM with enhanced

color graphic commands

The NEC PC-8001A has ail these features and much
more. Expandlbility you want. expandability you get.

computer

4
CII)P'G
.- Authorized Dealer

Language System w/Pascal & BASICS. .
Silentype Printer w/Interface card. . .
Hayes Mictomodem II. o
Novation Apple-Cat. ..
Videx Videoterm 80 colum

APPLE 1l PLUS

16K ... $1025
48K ... $1089

‘inciudes 16K Ramboard

Through the use of the PC-8012A 1/0 unit, total
RAM can be extended to 160K. The PC-8031 Dual Disk
Drive puts 286K of floppy disk storage at your com-

mand.

The NEC PC-8001A has so many things that are op-
tlons on other computers bulit right in that you may
never have to buy another accessory! The quality that the
NEC name has come to stand for has been built-in, too.

p the ¢ titl and then call Consumer
Computers for the NEC PC-8001.

NEC COMPATIBLE SOFTWARE

P /M Operati with graph ..CALL
SUPERCALC Financial & Scientific Modeling {requires

CPIM)i. ol e r R S Pl CALL
WORDSTAR Word Pr S ( CP/M)
....................................... CALL
SYSTEMS PLUS Complete A a5 {requl
PIM)~s s vt D Tl It LW i £rcs = o) -8 CALL
MICROSOFT BASIC-80 (requires CP/M)........ CALL
MICROSOFT FORTRAN-80 (requires CP/M). . . .. CALL
MICROSOFT COBOL-80 (requires CP/M). . .. ... CALL

APPLE
DISK

DRIVES

w/cont. & DOS 3.3. $499

Disk II Drive only $439

Videx Keyboard Enhancer.........ccocieen e

2-80 Softcard by Microsoft. Lo s o B0 s OO

16 K RamCard by Microsoft. .. .. .............. 169
i Basic or Applesoft Il Firmware Card. ... ... 145
Graphici TADIOta -« || Ak, loke - o o i 2 evofe o o 619
Parallel Printer or Hi-Speed Serial [ /Fcard. ... ... 135
Communications Card w/cable................ 185
Centronics Printer Interfacecard. ... ........... 185
Apple IEEE-488 Interface card. .. .. ............ 399
16K Language card by Apple Computer. .. ....... 169
Thunderciock ‘Plus clock/calendar............. 119
Smarterm 80 columncard. . ... ... ..ol 299
Corvus Winchester Hard Disk Drives. ... ..... .. CALL
ALF 3VolceMusticCard. . ..........co0cvinnnn 239

ALF 9VolceMusicCard. . ......c.ccecicennnn
Lazer Lower Case Plus

Lazer Keyboard Plus + .

23 Key Numeric Keypad by KeboardCo. . ..... ... 120
Joystick by KeyboardCo . ... .......coouannn.n 45
6809 CPU Card (The Mill) by Stellation.......... 319
AlO Serlal & Parallel interface by SSMA&T. ... ... 189
Music System (16 voices). . ...........co0vvuer 479
A/D +D/Alnterface. . .......hiiiiiieiiieens 289
Expansion Chassis (8slots). .................. 599
Introl/X-10 Controller card. . ... ....co0ovevvan 169
Clock/Calander card. .. ..............co00atn 225
CPS Multi-functioncard. . .... .. oocveeiaann. 189
Supertalker SD-200. . ......... .. ciennnnnn 239
Romplus+ card. . T I =1L T ooty 135
Romwrltercard. .. .. ....cvviiiounnnnaenanns 149
Symtec Hi-Res Light Pen. ...........00avnnn.s 210
Sup-R-Fan ventilation system for Apple 11. . ... ... . 45
Sup-R-Terminal 80 column cardbyM&R. .. ...... 329
SVA ZVX4 Megabyter 8" Disk Controller......... 589
SVA 2+ 2 Single Den. 8" Disk Controller. . ....... 345
Speechiink 2000 by Heurlstics. ... ............. 249
Versaswriter Digitizer Tablet. .. ................ 229
Asynchronous Serlal interface card by CCS....... 139
Centronics Parallel interface card by CCS. . ...... 119

We carry all Caltfornia Computer System Cards . .CALL
We stock many more items for the Apple II.
Please call or write for current price list,

PERSONAL
COMPUTER

VIC20"

commodore
Personal Computer
Color * Sound °* Graphics

Disk drives available soon!

ORDER TOLL FREE
800-854-6654

In California and
outside continental U.S.

(714) 698-8088

Telex 695-000 Beta CCMO

CALL OR WRITE FOR

FREE
CATALOG

Call or write for more info. $ 2 5 9

APPLE ///

ff‘

Special
Holiday
Sale

128K now only $3195

16K RAMBOARD by ConComp
for Apple I1 Computers

* 16K Hi-speed Dynamic RAM  FOR ONLY

* Compatible with all software

* East Installation & operation

° Read & Write eelect Indicators
* One Year Warranty

AVAILABLE NOW

Circle 111 on inquiry card.




Atari Personal Computers
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ATARI 800 16K $ 749

0 Wi

{

Atarl 400 w/16K...........

410 Program Recorder. .., ..

810;Diek Drive. =5t e o LN

825 80 cal. 7x8 Dot matrix impact printer.

822 40 col. Quiet Thermal Printer. . ... ......... 349
850 Interface Module. . ................... ... 159
Atarl 16K Ram Module. . ...................... 69
Axlon Ramcram 32K Module.................. 189

Available Now!!
Asteroids, Misslle Command and Star Ratders. . .35 ea.
WE STOCK ALL ATARI COMPUTER SOFTWARE AND
HARDWARE.
PLEASE CALL OR WRITE FOR COMPLETE PRICE LIST.

California
Computer

Systems

$369
$499
$269

Floppy Disk Controller
64K Dynamic Ram Board, 200ns
2-80 CPU board w/ monitor ROM

16K Static memoryboard, 200ns. . ............. 369
32K Static memory board, 200ns. . ............. 599
S-100 12 Slot Malnframe. ... ................. 475
4-Port Serial Interface. ... ..........o0eeennn, 299
2-Port Serlal/2-Paort Parallel Interface. . ... ...... 299
4-Port Parallel Interface. ... .................. 229

Software for the Apple

VisiCalc verslon 3.3. .. .. ... ...y 159
VisiFile (NEW data base manager). ............. 199
VisiTrend/VisiPlot . .. ............... ...219
VigiDex ......... ... 159
VAT TN pie st 4005 o ol & ba i ovalls 4o, EFohatinitcRd .129
Desktop/Plan Il ...... ... .. ... .. 159
DB Master.......c..ccaacuenn ..169

WordStar (Apple 80 col. version .

Dow Jones Portiolio Evaluator. . . ...45
The Controller (G/L.A/R& A/P). ..499
Apple Post. ................ sewdS
Apple Writer. ... .. ...65
Apple DOS Toolkit. . . . . ...65
DOS 33 Upgrade. . .........covunnnn ...49
Dow Jones News & Quotes Reporter. . . . ...8%
Apple Fortran (requires 64K memory). . . . ..165
Apple Plot.........cuiteueinannens ...60
Easywriter word processor {80 column). . ..225
Tax Preparer. oo . von 0w 1o oie o gkt B a9
Real Estate Analyzer. . ............... ..129
Creative Financing. . ................ ..129
Persanal Filing System (PSF). . . ...85
Peachtree A Ing Soft g .CALL
BPi Accounting Software. .............. .CALL
Systems Plus Accounting Software. . ....... .CALL

ORDER TOLL FREE
800-854-6654

In California and
outside continental U.S.

(714) 698-8088

Telex 695-000 Beta CCMO

Apple Entertainment

Software

We stock all Apple Special Delivery Softwase along with
HUNDREDS of other games and utilities. Please call or
write for a complete price list.

RasterBlaster. .. ........oo0ercuiactannonsoane 29
GOTGON . .. oo v et icce e SN0
Pool 1.5..... .34
Ultima . . 39
Snoggle . .. . s
Space Eggs. .. .. .29

Flight Simulator. .
Gobbler ..........

Alien Raln. 23
Pulsar H..........

SpaceWammOr. . . ... uviuiiiaiaanns .24
Warp Factor. .o ...coavueenrecnoannanas .39
Dragon Fire.......c...oeciuacnanaciaonacans 45

We stock HUNDREDS of software games and utilities.

PRINTERS

CALL

Anadex 9501 w/2K Buffer. .
C. Itoh Starwriter 25 CPS dalsywheel.. . .
C. itoh Starwriter 45 CPS daisywheel. . . .

Epson MX-70. . .......ocuvriunnnennnn .CALL
Epson MX-80 & MX-80F/T............. .CALL
Epson MX-100. . ..........coo0ivuenns

NEC 8023 Impact Dot Matrix. . . .
NEC Spinwriters (Latest modela).

Paper Tiger IDS-460G w/graphics. . . sl ..949
Paper Tiger IDS-560G w/graphics...... ... 1249
Silentype Printer w/Apple interface. . ... ... ....349
Qume Sprint Dalsywheels {Latest dels)...... CALL
Silentype
w/Apple Il
Interface

Video Monitors

ZENITH 12” GREEN SCREEN

ONLY $ l 49

Amdek /Leedex Video 100 12" B&W............
Amdek /Leedex Video 100G 12" Green Phospher.
Amdek (Hitachi) 13" Color w/audio output. . .....
NEC 12" Green Phospher Display JB-1201M. .. ..

NEC 12" Lo-Res Color Display
NEC 12" Hi-Res RGB Color Displa:
Sanyo 9” B&W Display..........
Sanyo 9” Green Phospher Display. .
Sanyo 12" B&W Display
Sanyo 12" Green Phospher Display 3
Sanyo 13" ColorDisplay. ................ o
Zenith 12" Green Phospher Display ZVM-121. .. ...

Ordering information: Phone orders using VISA. MASTERCARD.
AMERICAN EXPRESS. DINER'S CLUB. CARTE BLANCHE. bank
wire transfer. cashier's or certified check. money order. or personal
check {allow ten days 1o ciear). Unless prepaid with cash. please add
5% lor shipping. handling and insurance. {minimum 5.00). Califor.
nia residents add 66 sales 1ax. We accept CODs. OEM's. Institutions
and corporations please send for a urilien quotation. All equipment
is subject 1o price change and availability without notice All equip-
ment is new and complete with manufaciurer’s warranty (usually 90
days). Showroom prices may differ rom mail order prices

Send Orders To:

consuimel
@@[m@[Eﬂ@[Fg Mail Order

8314 Parkway Drive
La Mesa, Calif. 92041

Circle 112 on inquiry card.




The NO Compromise on P**

S-100 Plug-Ins

*(Performance, Power, Price)

The 32K x 8 bit/16K x 16 bit STATIC
RAM BOARD uses low power and its
fast device access time of 200 nsec
(max.) allows for operation @ 4 MHz
without any wait cycles.
Features: IEEE-696 compatibility with
extended addressing [J Memory ad-
dress may start and stop on any 4K/
2K boundary [ Special Memory Man-
agement and Control functions (sel-
ectable via output port control word(s):

Bank select/deselect 8K/4K

Bank write protect 8K/4K

P X Bank readdress 8K /4K

l_.Software page select/override O3 Software wait cycle select (if slower devices util-
ized by user) U External power source back-up capability for Memory Array [J Low
input power requirements (full memory array - 150 MA max. @ 8 VDC IN — support
logic-500 ma typ @ 8 VDC IN) [J Socketed RAMs and support logic IC's for easy
maintenance [J Comprehensive Manual

STATIC RAM BOARD

P/N 52748-500-100 $485
Bare Board P/N 52748-5XX $95

Assembled and Tested
Kit P/N 52748-500 $395

The multiple on-board functions allow \ MULTI-FUNCTION I/O BOARD

for complete software and hardware

JH‘“HILLMUUI I Js

'U

1/0 task(s) control.

Features: Two independent SYNC/
ASYNC serial ports (Software program-
mable with status read interface: RS-
232-C or current ioop — 20 or 60ma
— or TTL with handshaking. Dedicated
output connectors for each port) O
One strobed 8-bit parallel port with
handshaking (Software status read) [
Three 8-bit parallel ports undedicated
& user configured (Software program-
mable for input, output, plus input/output/Dbidirectional with handshaking or com-
binations thereof. Software status read for handshake logic) [J Three independent
16-bit timers (Software programmable for 5 operating modes. Indiv. clock source
input & gate control — int. or ext. Uninterrupted read. Two buffered outputs) [J
Eight level priority interrupt controller (Software programmable highest interrupt
level. 8080/Z80 auto restart command) [] Two software programmable baud rate
generators with crystal controlled frequencies — .01 % tolerance [] Large proto-
typing area with access to regulated +5, + 12, — 12VDC.

P/N52748-100-101 $375
Bare Board P/N52748-1XX $85

Assembled and Tested
Kit P/N 52748-100 $225

PROTOTYPING BOARD

Provides flexibility and saves hours
of power busing layout time.
Features: Bus-bar power distribution
O Allows wire-wrap or soldering of
sockets and discrete components []
Accepts all std. sockets on .30" & .60"
centers [J 3 regulators (+5V =+ 12V)
with filter and decoupling capacitors
[J Accepts edge connectors on .10
centers.

Or complete as shown in photo.

Kit inciudes: 3 regulators w/3 heat-
sinks/filter capacitors/2 bus bars and
manual P/N52748-400 $49.95
Bare Board P/N 52748-4xx $34.95

1/0 TECHNOLOGY

P.O. Box 2119
Canyon Country, CA 91351
(805) 252-7666

I
VISA
_

CA residents add 6% tax
Q S. Domestic Price. FOB Factory
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The Datahandler program is
upgraded and improved constantly.
New capabilities beyond those
already mentioned are often sug-
gested by users. Features are added to
the standard version only if their
general usefulness is considered
worth the extra memory they take
away from the available file space.
Other more specialized functions are
distributed via the MMSFORTH
Newsletter.

The user’s original floppy disk may
be returned to MMS for upgrading at
any time. The fee for upgrading is
$10, plus $1 shipping and handling.
Fifteen dollars must be sent by the
customer with the disk; the extra $4 is
returned with the upgraded disk
unless the original arrived damaged
and had to be replaced.

The first two issues of the
MMSFORTH Newsletter are com-
plimentary to new MMSFORTH and
Datahandler licensees. A subscription
of four more issues costs $10. Con-
sidering the valuable information
contained in these newsletters, most
users will find them well worth the
price.

The September-October 1980 issue,
for example, provided information
on a new utility disk providing a Z80
assembler, floating-point math-
ematical operations, a program for
looking up source-code definitions of
FORTH words, and a routine for con-
verting lowercase text to uppercase.
The issue also explained and listed the
programming needed to access the
interrupt-driven clock in the TRS-80
Expansion Interface and its use in tim-
ing operations. Also included was a

| listing and discussion of the latest ad-

dition to MMSFORTH version 1.9,
which reports available memory
space on the directory-menu screen
whenever DIR is entered, and uses no
additional memory space itself. There
were other suggested improvements a
user could make without waiting (and
paying) for a full upgrade, news of
coming events, short tutorial articles
by Tom Dowling, and a listing of
user-group contacts scattered
throughout the nation.

The Datahandler is a personal
data-base management and utilities

Circle 174 on inquiry card. e—p



SAVE A FEW THOUSAND
DOLLARS WITH GFEs FREE
LIGHTING ENERGY AUDIT

General Electric Watt-Miser® II fluorescents
and other GE energy-efficient lamps saved a bank in
Maryland $2,000 a year, saved JCPenney $19,000 a
year in just one store, and Eaton $665,000 a year
in 18 plants.

Many other GE customers are saving thousands

any energy saving you can make, with no capital
investment.

Maybe GE can save you lots of money too.
All you have to do is cut out the form below, fill it
out and mail it to us.

When you do, you'll receive a personalized

of dollars just by replacing the standard lighting
products in their existing fixtures. That’s why
lighting energy savings offer one

of the quickest paybacks of

computer-generated analy51s of potential savings and
other benefits when using GE

VVE BRING energ}"elifll;g:nt
GOOD THINGS "}5 .
TOLIFE - =2 #¥y

GENERAL &3 ELECTRIC
C-150
—lllllllIlllllllllll“llllllllll“lllllll‘
SEE WHAT YOU CAN SAVE WITH GE5s FREE LIGHTING ENERGY AUDIT,

Fill out this form and mail to General Electric Company,
Lighting Energy Audit, Department PMN-1, Nela Park, Cleveland, Ohio 44112.

s 8 F961500MA

Recessed Downlight

Now Total Lighting hours Now Total

in use Number per week in use Number
Standard Fluorescents Ballast
12 4'F40/RS 4'F40/RS 100
20 8 F96 E — s 8' F96 105
2 8 F96HO X 8'F96HO 110

Floods (Divide total dollars from your last bill by

i iggé(/)é{L - total kilowatt hours used.)

> Please send the savings analysis to:
Incandescent Bulbs N

60 60 Watt ~ ame — e aA
sa 100 Watt i Company. 189
PAR-Lamps Address I _ 194
g 150PAPR/FL City —=——== State 229
sa  150PAR/SP - ZipCode _ — 264
Mercury Phone__ 269
o2 400 Watt e O Please have someone come out and help 204

8'F961500MA

115

My energy rateis$ .  per kilowatt hour 120

me fill out this form.

N
0
v
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If you're looking for
the best prices
in the U.S.A.on

MICROCOMPUTERS

We have consistently offered the TRS-80 line
at savings up to 20%. You can save up to
$1500 by buying from Computer Discount of
America.

Model I
26-4002 64K, 1 disc $3385.00
Model NI
26-1051 4K, Level | $ 610.00
26-1062 16K, Level 111 $ 845.00

26-1066 48K, Level Il 2-drive/RS-232
Color Computer

$2115.00

26-3001 4K $ 325.00
26-3002 16K w/Ext. Basic $ 489.00
EPSON

MX70  Printer $ 375.00
MX80 Printer $ 485.00
MXB0FT  Printer $ 585.00
MICROCOMPUTERS | mg \

We have the full line of ATARI personal
computers and systems.

Our savings are as big on expansion inter-
faces, printers, diskettes, Apple Computers,
OKIDATA Microline, C-ITOH Starwriter,
Lexicon Modems — everything for your
computer.

We have the largest inventory in the North-
east, and most models are in stock, for
immediate delivery. Our full price catalog or
a price quote is as near as your phone.

CALLTOLL FREE:
800-526-5313

Computer
Discount

of America

COMPUTER DISCOUNT OF AMERICA, INC.
15 Marshall Hill Road, West Milford Mall
West Milford, New Jersey 07480-2198
In New Jersey Call 201-728-8080
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package of impressive capability,
well documented and easy to use. If
you want to make the most of your
TRS-80, this program provides the
best way I know to put it to work
organizing and managing informa-
tion. If you have or can upgrade to a
32 K-byte system with one or more
floppy-disk drives, it is well worth
the price to acquire MMSFORTH, if
only to use The Datahandler. With
48 K bytes of user memory and a
printer, many small-business tasks
can be managed very capably. For the
FORTH programmer, The Data-
handler can be used as a starting
point for a wide variety of custom ap-
plications, since source code is pro-
vided and FORTH programs are
characterized by ease of modification
and extension. Programs run about
twenty times faster than equivalent
operations in BASIC and compile in-
to relatively little memory space.

The Datahandler, with complete
documentation and a single-system
license, sells for $59.95. MMSFORTH
with license and equally good
documentation is $129.95, giving the
TRS-80 user an additional powerful
computer language and operating
system.

I have the first Datahandler sold by
MMS and have been an active
member of the users’ group since it
was formed. In this time [ have heard
of no user who is less than en-
thusiastic about the program'’s
features and many uses. Most users of
a suitably configured TRS-80 should
find many constructive ways to put
The Datahandler to work.

Conclusions

eThe Datahandler is a data-base
management utility for TRS-80
Model I microcomputers, ideal for
personal use and for many business
applications.

eIt requires at least 32 K bytes of pro-
grammable memory and one floppy-
disk drive. A memory size of 48 K
bytes with two drives and a printer
complete an ideal system for most
uses.

e MMSFORTH is required as the
operating system and also gives you a
powerful new language with many

advantages. No knowledge of
FORTH is needed top use The
Datahandler.

eAdvantages include excellent
documentation and interactive pro-
gramming for easy use by anyone,
many convenient features to speed
keyboard operations, and very fast
computer operations, including fast
sorting. Routines are included for
maintaining a mailing list, printing
address labels, checkbook balancing,
and custom reporting. The
Datahandler is completely flexible in
number and size of fields and field
titles. Custom report formats for
special needs can be tailored to order
by MMS and by many other compe-
tent programmers. A wealth of
powerful routines in source code are
provided from which the professional
can rapidly assemble custom soft-
ware.

eDisadvantages are limited to the
fact that very large files which cannot
fit within the computer’s user
memory must be divided into sections
that do fit. For the applications for
which this utility was primarily in-
tended, dividing files is seldom
necessary and causes little inconve-
nience when it is; the speed of opera-
tion achieved by having the entire file
in user memory is of more value. |
know of no other major disadvan-
tages.

eThe «cost of the entire
Datahandler/MMSFORTH package
(with single-system licenses and
documentation) is, in my opinion,
very reasonable and would not be out
of line for The Datahandler alone.

e For the programmer, source code is
provided and custom modification is
not difficult. In fact, this one utility
program can be used as the starting
point for a wide range of special ap-
plication programs.m

Make America smarter.
Give to the college
of your choice.



Stop the Floppy Shulffle
P

—

Announcing
The David Hard Disk Subsystem

Now with Konan's
David Hard Disk Sub-

Compared to cassettes,
floppies were the

greatest thing system you can have
since the inte- 32 times the storage of
grated chip. a mini-floppy in about
But with in- the same amount of
creased ap- space. At a cost per
plications. megabyte that really
data bases. makes sense, the David
and speed / Subsystem is available
requirements, for a variety of micro-

a lot of busi- ¢ computers.

ness people are
spending more time
doing the "Floppy Shuffle”
and less time doing work.

So if you own a personal
computer, check into the
David Hard Disk Subsystem at

Circle 218 on inquiry card.

your local dealer and stop do-
ing the Floppy Shuffle. And if
you want real timesharing
capabilities, a networking
card is available.

The David Subsystem is
available immediately.

Toll-free Information Line

800-528-4563

| T ¢ o Y V. ¥ V AU
r A N/ A /o T 4 J
KONAN CORPORATION
1448 NORTH 27TH AVE, PHOENIX, AZ 85009
(602) 269-2649, TWX/TELEX 9109511552
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Microsoft Softcard

The Microsoft Softcard offers
Apple owners increased flexibility
and a strong alternative or comple-
ment to the Language System from
Apple. At a suggested retail price of
$399 Softcard comes with version 2.2
of the CP/M operating system and
Microsoft's BASIC-80, version 5.0.

In addition, a number of other
Softcard support products are avail-
able, including Microsoft’s FOR-
TRAN and COBOL, an assembly-
language development system, a
BASIC compiler, muMath and
mulLisp, and 16 K-byte memory ex-
pansion cards. None of these are inex-
pensive; for example, the COBOL
language system retails for $750
(making FORTRAN seem like a com-
parative bargain at $195), but the
point is that you can now have these
languages, plus a variety of software

Mark Pelczarski
1206 Kings Circle
West Chicago IL 60185

already written for CP/M, on your
Apple.

Overview

The Softcard package comes with
the card, 13- and 16-sector disks, and
two thick manuals. The card is manu-
factured for Microsoft by California
Computer Systems of Sunnyvale,
California, and was designed by Don
Burtis of Burtronix in Huntington
Beach, California. With the exception
of slot 0, it works in any of the Apple
peripheral slots and the Softcard
package will work alongside the
Apple Language System. The Lan-
guage System actually extends the
ability of the Softcard system by pro-
viding an extra 12 K bytes of pro-
grammable memory. The Softcard is
not compatible with the Apple III. It
does work with all of the 80-column

Photo 1: Microsoft's Softcard package. Included are the card itself, software for the
Apple Il, and a two-volume set of manuals (with installation instructions, information
on using CP/M, hardware details, Microsoft BASIC reference, and documentation on

other utilities.
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boards now available for the Apple
II.

The software supplied is the CP/M
operating system and two versions of
BASIC. The 13-sector disk contains
MBASIC, which is Microsoft's ANSI
(American National Standards In-
stitute) compatible BASIC-80, with a
few additions to accommodate
Apple’s low-resolution graphics
features. The 16-sector disk also con-
tains GBASIC, which includes high-
resolution graphics commands.
CP/M, the operating system, is an
abbreviation for Control Pro-
gram/Microcomputer, and is licensed
by Microsoft from Digital Research,
Inc. This version of CP/M includes a
variety of disk and transfer utilities,
plus an 8080 editor/assembler/
debugging utility. The software was
produced by Neil Konzen, a name
that will be familiar to anyone for-
tunate enough to own Synergistic
Software’s Program Line Editor,
another of Neil's Apple creations.

Using the Softcard

The two system manuals are very
thorough and provide simple to very
technical information. One is for
CP/M, the other tells how to use
BASIC 5.0 and the included software
utilities. The first subject covered is
how to back up the master disk. The
beginner will probably want to go
from there to more familiar ground
and play with some of the BASIC

About the Author

Mark Pelczarski is a software consultant and
Director of Micro Co-op, a consumer buying
cooperative. He previously was Editor of Soft-
Side magazine, and a computer science in-
structor at Northern Illinois University.




Most small system users think all micro-
nputers are created equal. And they're

nt. If you want performance, convenience,
ling, high technology and reliability (and

0 doesn't?) your micro usually has a price
) that looks more like a mini. It seems big
rformance always means big bucks. But

t so with the SuperBrain!

Standard SuperBrain features include: twin
JIble-density 5'%" drives which boast nearly
0,000 bytes of disk storage — expandable
10 megabytes. A full 64K of dynamic

M. A CP/M* Disk Operating System to
iure compatibility to literally hundreds of
Jlication packages presently available. And,
2" non-glare, 24 line by 80 column screen.

siered trademah of Dgetal Resaarch

You'll also get a full ASCII keyboard with
an 18 key numeric pad and individual cursor
control keys. Twin RS232C serial ports for
fast and easy connection to a modem or
printer. Dual Z80 processors which operate
at 4 MHZ to insure lightning-fast program
execution. And the list goes on! Feature after
feature after feature.

Better yet, the SuperBrain boasts modular
gdesign to make servicing a snap. A common
screwdriver is about the only service tool
you'll ever need. And with the money you'll
save on purchasing and maintaining the
SuperBrain, you could almost buy another one.
For under $3,500, it is truly one of the most

remarkable microcomputers avaitable anywhere.

Whether your application is small
business, scientific, educational or just word
processing, the SuperBrain is certainly an
exciting solution to the small computer
problem. And since you can easily expand it,
you'll probably never outgrow it.

Call or write us today for a complimentary
copy of our “SuperBrain Buyer's Guide.” We'll
show you how you can get big system per-
formance without having to spend big bucks.

== INJERTEC
— =B
= SYSEMS

2300 Broad Rives Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

Circle 205 on inquiry card.




RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS — RACET UTILITIES — RACET computes — RACET

commands, learning how to use the
operating system as the need arises.
BASIC 5.0 is a nice way to convert
to a structured language. If you're
already familiar with BASIC, Apple-
soft or another version, you won't be
trying to learn a new language from
scratch. The advantages of BASIC
5.0 include several new commands
that support structured program-
ming. (See table 1 for a list of en-
hancements and their descriptions.)
The most convenient additions are
the inclusion of the ELSE clause in the
IF-THEN statement, the PRINT US-
ING statement for explicit formatting
of output, the inclusion of real disk
commands, replacing the ungodly
PRINT Control-D commands of
Apple’s DOS, and BASIC's version of
a DO WHILE loop: WHILE/WEND.,
An example of the latter, paraphrased,
would be: WHILE this condition is
true, keep repeating all the com-
mands before the WEND statement.
This version of BASIC is also com-
patible with current ANSI standards,

Name

Manufacturer

Price
$399

Hardware

Software

LAt a Glance

Microsoft Softcard

Microsoft Consumer Products
400 108th Ave NE

Bellevue WA 98004

(206) 454-1315

Computer needed
Apple 11, 48 K-byte minimum
storage, and a disk drive

Peripheral card that fits in any of
the Apple expansion slots {(except
0). The microprocessor is a Z80A

CP/M, version 2.2, from Digital

Research, and Microsoft BASIC 5.0,
13-and 16-sector versions with
Apple enhancements

Documentation

Two manuals, approximately 400
pages, one primarily about CP/M,
the other about BASIC 5.0

Options

Microsoft’s FORTRAN, COBOL,
muMath, mulisp, assembly-lan-
guage development system, and
BASIC compiler; 16 K-byte memory
expansion card (or the Apple
Language System)

Audience

Those seeking to increase the soft-
ware flexibility of their Apple Il
computers

so the use of BASIC programs written
Text continued on page 158
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FIELD PROVEN!!
10 MEGABYTES and MORE for the TRS-80* Model II
plus SHARED ACCESS to HARD DISK DRIVE

Hard/Soft Disk System (HSDS) Software allows access as single drive. You can
have that 10 Megabyte continuous file - that 50,000 name maillist or inventory! Or
a directory with 1000 entries! All completely compatible with TRSDOS 2.0 BASIC.
You can mix floppy and hard disk drives. Includes special uf'\lilies including HPURGE,
DCS Directory Catalog System, HZAP Hard Disk Superzap, and many special
formatting options. Three to eight times faster than floppy! RACET quality.

HARD DISK DRIVE & CONTRDLLER '$5995. Second User $595.
HSDS Software $400. (Note: HSDS now also available for CORVUS drives!!)

INFINITE BASIC (Mod | &411 Tape or Disk) Mod | $50.00, Mod 111 $60.00
Extends Level |l BASIC with complete MATRIX functions and 50 more string
functions. Includes RACET machine language sorts! Sort 1000 elements in 9
seconds!! Select only functions you want to optimize memory usage.

INFINITE BUSINESS (Requires Infinite BASIC) Mod | & 111 $30.00
Complete printer pagination controls — auto headers, tooters, page numoers.
Packed decimal arithmetic — 127 digit accuracy +, -, *, /. Binary search
of sorted and unsorted arrays. Hash codes.

BASIC CROSS REFERENCE UTILITY (Mod {l 64K) $50.00
SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All*
options available for line numbers and variables. Load~irom BASIC — Call with
'CTRL'R. Output to screen or printer! d

DSM Mod | $75.00, Mod Il $150.00, Mod 111 $90.00
Disk Sort/Merge for RANDOM files. All machine |anguage stand-alone package for
sorting speed. Establish sort specification in simple BASIC command File. Execute
from DOS. Only operator action to sort is to change diskettes when requested!
Handles multiple diskette files! Super fast sort times — improved disk 1/0 times
make this the fastest Disk Sort/Merge available on your TRS.

{Mod | Min 32K 2-drive system. Mod (I 64K 1-drive. Mod 111 32K 1-drive)

GSF (Mod | & 11l Tape or Disk - Specify Memory Size)

Mod | $25; Mod 11 $50; Mod I} $30

Generalized Subroutine Facilities. The STANDARD against which all other sorts are
compared! And then compare prices! Machine language — fast and powerful!
Multi-key multi-variable and multi-key character string. Zero and move arrays.
Mod Il includes USR PEEKS and POKES. Includes sample programs.

DISCAT (32K 1-drive Min) Mod 1, 111 $50.00
This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep
track of thousands of programs in a categorized library. Machine language program
works with all TRSDOS and NEWDOS versions. Files include program names and
extensions, program length, diskette numbers, front and back, and diskette free space.

KFS-80 (1-drive 32K Min — Mod |1 64K) Mod I, 111 $100.00; Mod Il $175.00
The keyed file system provides keyed and sequential access to multiple files. Provides
the programmer with a powertul disk handling facility for development of data base
applications. Binary tree index system provides rapid access to file records.

MAILLIST (1-gjye 32K Min - Mod J| 64K)
This ISAM-b %&ma%ﬁ;’min%ﬁeﬁd‘f?k' Cee no separate

sorting. Supports9-digit zip code and 3-digit state:cade: BEt _atf butes. Mask
and query selgction. Record access times undef 4'Setbfidstl = ©
a8 F—=~111

COMPROC (n?[qd 1 & Mod Iil — Disk only) Mod 1 $20; [\Igﬁd‘illls30 : r} ‘
Command Pragdssor. Auto your disk to perfarm any sequence of ii
you can give from the keyboard. DIR, FREE, pause, wal} for user inp;
of FILES an¢ MEM SIZE, RUN program, respond toiinput staten
return to DO, i@te. Includes lowercase driver software, debounce ang screenprint!
UTILITY PACKAGE (Mod 4} 64K) " a;,; e el Ui _} $150.00
Important enhangements to.the.! file.Lecovery.capabililigs atone will pay
for the package;‘fl‘ge f ’é“,nagp cqfegfﬁgg{ﬁi%mme&’ . 124¢page manual!
XHIT, XGAT, XOO%& {PERZAP, are.used ta.redonstruct agg8cover date from
bad diskettes! XG0 giides’ multi-filé coplgdMWitd“tacwl- mask select, absolute
sector mode anidh attresSUPERTAP allows examine7chanteany sector on
diskette include tragk-0..and absolute:disichackup/copy with ##0iecovery. DCS
builds consolidated directoriesfrom-multipie-diskettes-into-a>aingle display or
listing sorted by disk name or file name plus more. Change Disk ID with DISKID.
XCREATE prealiocates files and sets 'LOF" to end to speed disk accesses. DEBUGH
adds single step, trace, subroutine calling, program looping, dynamic disassembly
and more!!

DEVELOPMENT PACKAGE (Mod 11 64K) $125.00
Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model
Il interface to the Microsoit 'Editor Assembler Plus' software package including

uploading services and patches for Disk 1/0.
CHECK, VISA, M/C, C.0.0., PURCHASE DROER E‘ RACET cowmpures -g
1330 N. GLASSELL, SUITE M,

TELEPHONE ORDERS ACCEPTED (714) 997-4950
ORANGE, CA 92667

ructions that
‘BASIC, No.
nts, BREAK,

“TRS-80 IS A REGISTERED TRADEMARK
OF TANDY CORPORATION
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OTHERS MIAY SEE
THE ERRORS OF YOUR WAYZ.

ONLY MICROSPELL
CORRECTS THOSI

Lifeboat Associates, the world's foremost
source for microcomputer software, proudly
presents MicroSpell,™ the first program that not
only isolates spelling errors in your text, but ac-
tually corrects them.

MicroSpell works with your word processor.
And if you have the best word processing system,
why settle for anything less than the best spell-
ing corrector?

Goes Beyond The Competition

Other spelling programs function primarily as
spelling checkers, merely pointing out words
with suspect spelling. It's left up to you to deter-
mine the correct spelling and then type it in

MicroSpell, the only spelling program that
knows how to “spell,” corrects the error automat-
ically. Here's how it works: MicroSpell will read
your text, carefully looking for words that might
be spelled incorrectly. When it comes across a
word that it's not absolutely sure of, it stops and
shows you that word, along with its context. Then
it searches through its own built-in dictionary
and presents a list of guesses which it “thinks”
might be correct. All you have todo is press a key
and the misspelled word is corrected. There is no

need to bother with your own dictionary, or even
to type in the change. MicroSpell will do it all for
you!

The Most Complete Built-In Dictionary

MicroSpell uses word stems and suffix strip-
ping routines, so its dictionary of 25,000 word-
parts can deliver over 150,000 words to you. And if
that's not enough, MicroSpell will let you add
thousands of additional words, so you can create
and store specialized dictionaries of technical
terms, unusual expressions, even acronyms. And
you can let MicroSpell know just when any of
these special dictionaries are wanted.

MicroSpell is highly interactive and designed
to complement word processing systems that
create ASCII text using a CP/M™ compatible
operating system. It requires minimum disk stor-
age capacity of 70K per drive.

So why settle for a program that merely finds
your mispellings when you can get the one that
corrects your misspellings? MicroSpell. It cor-
rects the errors of your ways.

MicroSpell is brought to you exclusively and
supported completely by Lifeboat Associates.
Call or send us the coupon below.

LIFEBOAT WORLDWIDE offers you the world’s largest library of software. Contact your nearest dealer or Lifeboat:

Lifeboat Associates. Ltd T - 2
' ,_Mml coupon to: Lifeboat Associates,

Lifeboat Assocrates l|1ebnal Incr

1651 Thid Ave PO Box I
New York. N.Y. 10028 1 thb Di W 3
2 84003 ﬁm W ok 08 Japan T o aeasag 21651 Third Avenue, New York, New York 10028

0300 01-836-90.
Telex: 640693 (LBSOFT NYK) Icl 03-437-3901 Telex- 893709 (LBSOFIG)

TWX. 710-531.2524 Telex. 2423296 (LBITYO) or call (212) 860-0300.

Please send me more information on MicroSpell.
Lideboat Associates GiubH Intelsofl GmbH Please send me a free Lifeboat catalog

Lifeboat Associates. SARL |
Hmlelhm‘;sllasse cmoss?nenueg 5

10. Grande Rue Charles de Gaulle

Postlach 8045 smamn} W. Germany 92600 Asnieres. France
630 B St o3 Tel. 1-733-08-04 | N Title
Tel 042-36-8686 Telex: 5213643 (ISOFD) Telex: 250303 (PUBLIC X PARIS) ame; — == -
Telex. 865265 (MICO CH)
I Company
Street.______ == = L s BN

H I City State Zip
socla es MicroSpell is a trademark of Bob Lucas.

CP/Misa regxstered trademark of Digital Research.
tware source Copynghl ) 1981, by Lxleboul Assocxmes

lifeboat

World’s forem
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SPECTACULAR

OFFERS

BASF "FLEXYDISK".. \\\\

Superior Quality data
storage medium. \
Certified and guaranteed \\i

100% error free.

SINGLE SIDED-SINGLE DENSITY

5%" or 8” Diskettes............. 10/%$24
5%4" or 8" Vinyl Storage Pages ... .. 10/$5

MAXELL- DISKETTES
The best quality
diskette money can buy.
Approved by Shugart

and IBM.

Sold only in boxes of 10

Ll T Y —— $3.30
8", T-side ...t $3.90
5", 2-side ... .$4.25
87, 2-5ide qegam s 4500 mas s ne $5.60

ALL MAXELL DISKETTES ARE DOUBLE DENSITY

LIBRARY CASE...

3-ring binder album.

Protects your valuable
programs on disks

Fully enclosed and

protected on all sides.

Similar to Kas-setie storage box.

insure efficient, error-

free operation.

S5T4° olf BYarssenunesscn onerod senee $19.50

Library 3-Ring Binder .............. $6.50
51" Mini Kas - sette/10 ............ $2.49
8" Kas-sette/10...........oouinu $2.99
DISKETTE DRIVE HEAD CLEANING KITS i
Prevent head crashes and

SFD CASSETTES
C-10 Cassettes........... 10/%7
(All cassettes include box & labels)

Get B cassettes,C-10 sonic and
Cassette/8B library album for
ONY prarie sl i etmiasis $8.00
(As illustrated)

HARDHOLE
Reinforcing ring of
tough mylar protects
disk from damage
51" Applicator $3  5%” Hardholes $6

8" Applicator $4  50/8" Hardholes $8

VISA © MASTERCHARGE ¢ MONEY ORDERS
CERTIFIED CHECK ® FOR PERSONAL CHECKS

DEPOSIT e CAL. RES. ADD 6% SALES TAX
MIN $2 SHIPPING & HANDLING ¢ MINIMUM
ORDER $10 ® SATISFACTION GUARANTEED

OR FULL REFUND
Write for our free catalog

ABM

PRODUCTS
8868 Clairemont Mesa Blvd.
San Diego, GA 92123
Toll Free

1-800-854-1555

For Orders Only

For information or California orders

(714) 268-3537
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ALLOW TWO WEEKS e C.O.D. REQUIRES A 10%

Some new features of BASIC 5.0:

AUTO—Automatic line number-
ing when entering programs.

BEEP—Sounds the “Bell,” instead
of using an invisible Control-G.

Boolean operators—In addition to
AND, NOT, and OR, BASIC 5.0
has XOR (exclusive OR), IMP (im-
plication), and EQV (equivalence).

BUTTON —Instead of PEEKing at
locations to find if a paddle button
is pressed.

CALL—Can be used to call Z80
and 6502 subroutines, and pass
parameters to them.

CHAIN—Runs another BASIC
program, allowing variables to be
passed.

COMMON —In conjunction with
CHAIN, passes variables to
another program.

Disk I/O—OPEN instead of
PRINT "D OPEN”; likewise
CLOSE, GET#, INPUTy#,
WRITE#, and so on.

EDIT—An in-line program editor.

ELSE—As in: I[F X = 0 THEN
PRINT “ZERO” ELSE PRINT
“"NOT ZERO”

Functions—New string functions
INSTR, which searches for a sub-
string, and STRING$, which

allows repetitive string definition.

HSCRN —Tells whether a point on
the high-resolution screen is on or

off.

LPRINT—Outputs a line to the
printer, instead of using: PR#1 :
PRINT.

MERGE—Allows
files to be merged.

two program

MOD—Finds the remainder of a
division. This was available in In-
teger BASIC, but it's not included
in Applesoft.

PRINT USING—Allows format-
ting of output, and is much more
flexible than HTABs and VTAB:s.

RENUM —Allows you to
renumber your program lines.

SWAP —Interchanges the values of
two variables without using an in-
termediate variable.

User Functions—Can be defined
with multiple arguments, instead
of Applesoft’s single-argument
functions.

Variable types—Includes integer,
single, and double precision; up to
16-digit accuracy.

VPOS—Finds the vertical position
of the cursor.

WHILE/WEND—A loop structure
similar to FOR-NEXT, except it
checks for a condition each time
instead of counting.

Applesoft
ported:

commands not sup-

Cassette LOAD and SAVE,
STORE and RECALL—Cassette
functions are not included at all.

ESC editing—Replaced with the
EDIT function for line editing.

FLASH—No flashing characters.
HIMEM, LOMEM

Shape Tables—None of the shape
functions, DRAW, XDRAW,
ROT, or SCALE, are supported.

IN#, Pr§—Commands are already
device oriented.

Table 1: Comparison of the features available in Microsoft MBASIC 5.0 as supplied
with the Microsoft Softcard and Applesoft BASIC.




... FROM ONE OPERATING SYSTEM TOANOTHER!
A VITAL WAY TO PROTECT YOUR SOFTWARE
INVESTMENT FOR THE FUTURE!!

The RMW/COBOL language runs on more different Oper-
ating Systems and more different-sized computers than
any other similar language. For starters, it runs on NCR
and TI minicomputers and, in the micro field, on the
CP/M?, MP/M?, TRSDOS?, OASIS4, MOASIS4, and UNIX
(ONYX version) Operating Systems.. to mention only
a few.

Until now, serious business software of the scope and
flexibility seen in the minicomputer world has not been
available on micros. RM/COBOL now allows transfer of
such software with a minimum of fuss.

‘We have participated in such a mini-to-micro transfer
of a major set of general business software...using RM,
COBOL as the transfer mechanism, of course. Running on
literally thousands of minicomputers, these refined,
enhanced, and proven software packages cover A/R, A/P,
G/L, P/R, Order Entry (with Invoicing and Inventory
Control) as well as Sales Analysis. The packages define a
new level of achievement for features and flexibility in
micro applications software and offer top quality at a
reasonable price.

For immediate information, call 714-848-192R for your
complete product descriptions.

MR SMITH, THIS SOFTWARE WILL DEFINITELY
ENHANCE YOUR CURRENT DATA PROCESSING
FINAMCIAL INDEXING FE TRIEVABILITY .

,, - |/ THOSE ARE
NIt F WORD:

ite.,
{ fﬁ TEL. 714-848-1922

- — ez b

]

RANCOBOL: MAKES IT ACROSS!

..PLUS ALL THE OLD, FAMILIAR FAVORITES that
we continue to offer, such as:

General Business—Client Accounting (CPA Write-up)
FMS®e (Financial Modeling System)
NAD? (Name and Address System)
Real Estate—REAP ( Real Estate Acquisition Programs)
PMS (Property Management System)
MIS® (Multiple Listing System)

Health Care—APH® (Automated Patient History)
Word Processing and S8ystem Software—Magic Wand®
QSORT?
CBASICR!0

and Cybernetics' unique TRS-803, Model 1I CP/M offering
high performance, hard disk support, and CP/M com-
patibility.

Trademarks of:

1—Ryan McFarland Corp.; —Digital Research, Inc.; 3—Tandy
Corp,; 4—Phase One Systems, Inc; 5—Bell Telephone Laborator-
ies, Inc; 6—American Business Systems, Inc; 7—Structured
Systems Group, Inc,; 8—Cybernetics, Inc.; 39— Peachtree Software,
Inc; 10—Compiler Systems, Inc.

CYBERNETULECS

N

<

8041 NEWMAN AVE, SUITE 208
HUNTINGTON BEACH, CA 92647
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Text continued from page 154:
for other machines using ANSI
BASIC is possible.

After the language is loaded, about
14 K bytes of working storage are left
on a 48 K-byte system. Hence, there
are advantages to having the Lan-
guage System or the optional
16 K-byte memory board. Either
choice gives an added 12 K bytes of
working storage. A 4 K-byte slice of
that memory range is inaccessible:
those are hexadecimal memory loca-
tions CO00 thru CFFF, which are

allotted for peripheral card 1/0 by
the Apple. Another 4 K bytes, for the
6502 microprocessor’s stack, the text
screen, and other miscellany, are not
available to the Z80, so Microsoft
refers to 44 K- and 56 K-byte sys-
tems, rather than 48 K- and
64 K-byte systems.

CP/M for the Softcard is a com-
plete version of the operating system.
The command files provided with
CP/M are shown in table 2. The stan-
dard CP/M 8080 assembler is in-
cluded, along with a line-oriented text

The simplest way to
manage your Apple.

tmq }

oe

Fl[E-Fg(

If you're interested in
managing all your busi-
ness and personal infor-
mation exactly like you
want, we have a simple
solution. It's File-Fax!" The
fastest and easiest-to-
learn Data Base Manage-
ment System that allows
you to design your own
formats.

With File-Fax, you can
store and retrieve infor-
mation without guessing
how your printouts will
look. And there’s no disk

swapping or waiting for your programs to translate.
That's because it's written in the language most easily
understood by your Apple* So you need only one disk
drive. And each key retains the same meaning.

To simplify matters even more, File-Fax comes with
complete instructions including a tutorial. And help
screens can be called up throughout your programs.
We've even made it easy to get File-Fax. Just give our

Industrial Sales Department
a call. That shouldn't be too
hard to manage.

DANA INDUSTRIES
2612 Croddy Way
Santa Ana, CA 92704
(714) 641-1332

DANA

INDUSTRIES

“Apple is a registered trademark of Apple Computer, San Jose, California.
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Circle 257 on inquiry card.

editor and DDT (Dynamic Debug-
ging Tool) for machine-language pro-
grammers. Utilities are also available
for transferring files from one device
to another PIP (Peripheral Inter-
change Program), simulating batch
jobs with disk input files (SUBMIT),
dumping the hexadecimal contents of
any file (DUMP), and transferring
text and binary files from Apple DOS
disks (APDOS).

Using Other CP/M Software

A language or operating system is
of little value if it is nonstandard or
can’t be used with existing software.
Softcard provides a DOWNLOAD
program, a listing, and programming
details for an UPLOAD program,
that when loaded into respective sys-
tems (DOWNLOAD for the Apple,
UPLOAD for another CP/M ma-
chine) allow the transfer of CP/M
files from another CP/M system to
the Apple through a serial RS-232C
port. This does, of course, assume
that you have the appropriate serial
interfaces and another CP/M system
available. A working knowledge of
8080 assembly language is also neces-
sary for implementation of the
UPLOAD program.

Another possible solution is to
transfer CP/M files to an Apple DOS
disk as a text file and convert that file
to a CP/M tile using APDOS. How-
ever, the text file created with the
Apple DOS will use only a carriage
return as a delimiter, while CP/M re-
quires a carriage return and a line
feed. Depending on the language, at
this point, more tinkering is needed
for the Softcard to understand your
program. The saving grace to all non-
tinkerers is the fact that companies
such as Lifeboat, Peachtree Software,
Microapt and Structured Systems of-
fer their CP/M software already on
Apple-format disks. Also, the Com-
puter Shack in Pueblo, Colorado,
will, for $10, download any CP/M
program you send them for use with
the Softcard.

Using the 6502 from CP/M
It is possible for programs written
for the Softcard to call routines writ-
Text continued on page 162

Circle 384 on inquiry card. ==



Imagine, a tfrue business alternative toVisiCalC and d BASE 1l
it’'s Here!

OGICALC and QUEST

ertten in UCSD Pascal™

ucTS
SOFTWARE PROD coFTaRE PRODUCTS

puUCTS
ATIONAL L SOFTWARE PRO
INTERN INTERNATIONA heciaiom

LoaicaLc™ INTERFACE ST 1 4 b CCOUNTING SYSTEM

FINANCIAL  WODELING

REPORT GEMERATING SYSTEM

In addition to the basic features found in other financial modeling systems LOGICALC QUEST is a relational data base providing single, multi-user and distributed
provides the following: processing capabilities. Concurrent access to QUEST is handled through a built-in
record locking mechanism. QUEST uses a subset of the SQL query language {IBM's

+ Conditional expressions allowing “what if" processing together with relational recently announced relational query language).

operators (e.g.<,<<=,>,>=,=) and logical operators (AND, OR) with

parenthesis * Interface to application software via high level calls
- Complete interface to QUEST (SPI's relational data base), ASSET (SPI's Accounting - User definable screen mask (up to 8 pages per record)
system) and word processor + Arithmetic expression evaluator to combine fields in formulas
- Built in financial functions like linear regression, present value, depreciation, » Conditional expression handling (“what if" processing on selected fields)
consolidation and more + Data entry range checking and password protection on selected fields
+ Column format feature for individual column width, column precision or individual + Scan for records with partial information.
entry precision + Find records qualifying on any number of search criteria using relational and
* Dump utility to obtain a hard copy of the model to facilitate audit trails logical operators
* Merge command to combine two or more reports * Sort records by as many as 15 key fields (ascending or descending)
* Print command to print entire or partial reports according to parameters you specity + Join, select and project implementation to facilitate relational query processing
including titles, page width and length. If the report to be printed exceeds the width - Create, restructuring and recover utilities of files
of the printer LOGICALC automatically splits the report into two or more pages - Complete interface to LOGICALC AND ASSET (SPI's accounting system)

Bl R €1 By R Rl G * Report Generator lets user define report formats, headings, page footing,

subtotals, level breaks. Built in arithmetic and logic processor enables the user
Only $290.00 to design very complex reports. Only $490.00

Other Programs which interface to Quest and Logicalc are available now :
. ASSET, SPi's Accounting System

+ Medical Billing

+ Boutique Management System

+ School Management System

CS)o/tware DProducts Witernationdl

5482 COMPLEX STREET, SUITE 115
SAN DIEGO, CA 92123
PHONE (714) 268-4346
* Visa and MasterCard orders accepted.
* Dealer inquiries invited.

Visicalc is a registered trademark of
Personal Software, UCSD Pascal

is a registered trademark of

the Regents. University of California.

SEE US AT COMDEX
BOOTH 685



Geta $20 rebate

on the

I-59 Programmable.

Even without the $20 State Software™ modules Jjoin our Professional Program
rebate, the TI-59 is special and successfully attack Exchange for access to over
—it’s our most powerful complex engineering, 2500 additional programs.
programmable, and we've business, statistical and So if you like the idea of
never offered it at a lower scientific problems. And by having real programmable
price. adding the optional PC-100C  power, take us up on the rebate

The TI-59 gives you up to printer, you can record your offer. Buy a TI-59 now, and fill
960 program steps, or up to 100 calculations. But ifthat’snot  out the coupon below. The offer
memories, plus magnetic card  enough, any TI-59 owner can  ends December 31, 1981.
read/write capability. You can

also slip in one of TI’s Solid TEXAS INSTRUMENTS

INCORPORATED

“Wow!
Another good deal!”

©1981 Texas Instruments Incorporated

[ bought my TI1-59 Programmable at
(store name):
and have attached the dated szles
receipt and completed customer infor-
mation card (packed in box). My TI-59
SerialNo.is___________ (from
back of calculator). Please send my $20
rebate check to:

NAME

ADDRESS

ClIty—_ STATE ZIP.
Send to: Texas Instruments TI-59 Rebate Offer,
P.O. Box 725 Dept. 59, Lubbock, Texas 79491.

NOTE: Proof of purchase must be dated between August 1, J—‘7/ 60\
1981 and December 31, 1981. Offer void where prohibited. r
Offer good only in U.S. A. Rebate applies to purchases of
T1-59 Programmable only. Items must be postmarked by
January 15, 1982. Allow 30 days for delivery. Limit one per person/address.




Built-in CP/M Commands:
DIR —Lists the disk directory.

ERA —FErases a file or files from
disk.

REN-—Renames a disk file.
SAVE—Saves a file to disk.

TYPE—Displays the ASCII con-
tents of a disk file.

USER—Used to divide the disk
into up to 16 separate user areas.
USER specifies access to one of
those 16 areas.

Transient Commands:

ASM—Loads the 8080 assembler
and assembles a program from

disk.

DDT—Dynamic Debugging Tool,
an interactive machine-language
debugging aid, allows program
traces and editing.

DUMP —Displays the hexadecimal
contents of a file.

ED—CP/M'’s editor utility.

LOAD-Creates a transient com-
mand file from a machine-
language file on disk.

PIP —Peripheral Interchange Pro-
gram, allows you to copy, merge,
print, and load disk files.

STAT—Provides statistical infor-
mation about disk space and
device assignments.

SUBMIT —Executes the CP/M
commands put in a special file with
the editor program. Allows pro-
grams and commands to be

with the purchase of a Softcard.

batched together as Apple’s EXEC
command does.

CP/M Software:

APDOS—Allows transfer of
ASCIl and ‘binary files from
Apple-formatted disks to CP/M
disks. This program requires two
or more drives and cannot write
CP/M tiles to Apple DOS disks.

CONFIGIO—Allows you to con-
figure CP/M to your system, such
as upper/lower case, 80 columns,
and redefinition of keyboard
characters for external terminals.

COPY —Disk copy utility.

DOWNLOAD—In conjunction
with the UPLOAD program on
another system, allows transfer of
CP/M files to the Apple CP/M
system.

FORMAT —Formats new disks.

GBASIC—BASIC 5.0 with high-
resolution graphics enhancements,
provided on the 16-sector disk on-

ly.

MBASIC —BASIC 5.0, with some
additional commands for use with

the Apple.

RW13—Allows the 16-sector
CP/M to read and write on a
13-sector CP/M disk.

UPLOAD—A listing of a program
to be used on another CP/M
system in conjunction with
DOWNLOAD for transferring of
CP/M files. A working knowledge
of assembly language will be
necessary to implement this pro-
gram on another system.

Table 2: List of the features and utilities of the CP/M operating system included

The Converter
that transforms
your electronic
typewriter into a
computer
printer.

7

& No modifications to
the typewriter

& Does not affect normal
typewriter functions

B> All typewriter functions
accessible by computer

» RS232C, IEEE and
parallel interfaces
EVEE L[

> KSR version turns
typewriter into a
computer terminal

» Fully assembled, tested
and burned in

- NEW! NOW AVAILABLE

OLIVETTI PRAXIS 35
TYPEWRITER

+
CONVERTER TP35 =
DAISY WHEEL PRINTER
FOR LESS THAN $1000.

Prices start as low as $275.

CONTACT YOUR LOCAL
OFFICE EQUIPMENT DEALER
OR

VERTICAL DATA SYSTEMS INC.
FOR FURTHER DETAILS.

\‘VV/\‘VV/\‘VV/ Vertical Data Systems Inc.
1215 Meyerside Dr., Unit 2A,
\/\'/\'/ Mississauga, Ontario,
Canada L5T 1H3
(416) 671-1752

Dealer inquiries invited
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Program to Recover
“Crashed” Discettes AUTOMATICALLY!

Maybe it was a lightning storm, static from the rug, or just
too late at night to be working. Whatever the cause, when a
discette "‘crashes’” and valuable data or programs are
destroyed, the loss is enormous, both in time and money.

DISK DOCTOR is a program which automatically recovers
bad discettes. Best of all DISK DOCTOR does not require any
knowledge of CP/M file structure! If you can operate CP/M,
then you can use DISK DOCTOR. The entire system is menu
driven with key information displayed.

DISK DOCTOR is comprised of five “wards", each capable of
performing a specific discette recovery operation.

o Ward A: Verifies discettes and locks out bad sectors without touching the
good files that remain.

¢ Ward B: Copies whatever can be read from a ‘‘crashed” file and places it
into a good file under user controi.

o Ward C: Coples discettes without stopping for bad sectors. Bad sectors are
replaced by spaces.

e Ward D: “Un-erases” files. That Is, Ward D will recover accidentally erased

disk files.

o Ward E: Displays directory of recoverable erased files.
DISK DOCTOR wili pay for itself the first time it is used.

Best of all, DISK DOCTOR operates almost complete automatically. The
small amount of user interaction is explained in the manual as well as
prompted by DISK DOCTOR.

Requires: 48K CP/M, two drives All Orders and General Information:
needed for complete operation. @ SUOPEBROSXO:gzg\SSOCIATES
P.O.

af‘nﬁz%?:&'?' g‘?g_‘gg @ CHAMPAIGN, IL 61820

’ (217) 359-2112
CP/M Formats: 8" soft sectored, 5" Technical Hot Line: (217) 359-2691
Northstar, §” Micropolis Mod 1, (answered only when technician is
Vector MZ, Superbrain DD/QD, Apple I + available)

SuperSoft

First in Software Technology

CPiM REGISTERED TRADEMARK DIGTAL RESEARCH
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Text continued from page 158:

ten for the 6052 processor. The Z80 is
enabled with a memory write to a
specific location. This soft switch can
be toggled back to the 6502 with a
similar write performed by the Z80.
6502 subroutines may be called by
putting the subroutine address in a
predesignated location, then toggling
the soft switch. Values can also be
passed to the 6502's A, X, Y, and
status registers through another set of
specified memory locations. The only
confusion may come from the fact
that the Softcard re-maps the Apple’s
memory to conform to CP/M stan-
dards. This means that the same loca-
tion will have different addresses
under the 6502 and Z80 modes.
Apple’s zero page has been moved to
the top of the Z80’s memory, so the
Z80's location zero is actually hexa-
decimal 1000 to the 6502. This may
sound confusing, but the adjustment
is not difficult.

Conclusions

Because of the flexibility it offers
Apple users, I consider the Softcard
an excellent buy. Despite the in-
troduction of many new and often
better languages, three of the first
popular computer languages (FOR-
TRAN, COBOL, and BASIC) con-
tinue to enjoy the widest use.
Although I'd like to jump on the
Pascal bandwagon, I don't think that
it and other languages will replace
any of the above three. New lan-
guages will be used, but the trend is
that existing languages continue to
evolve to keep pace with the times.
Look at BASIC. It's hardly recogniz-
able from its original version or the
version of FORTRAN of which it was
supposedly a subset. The cost of
rewriting software and retraining
programmers is just too high to allow
drastic changes or entirely new lan-
guages. The Softcard lets you choose
among the many standards of the in-
dustry as it now exists. It has the most
current version of BASIC, is capable
of handling COBOL and FORTRAN,
and uses CP/M, the closest there is to
a standard operating system for
microcomputers. The price is
reasonable, and it works.m



EXCITING NEWS FOR TRS-80" MODEL Il USERS!

Standard & Poor’s unique software and
data system—STOCKPAK—can help you
manage your investments like
a Wall Street Professional! Now for

STOCKPAK not only delivers a “stand-alone” Port-
folio Management System but also gives you the soft-
ware for Standard & Poor’s monthly Common Stock
Data Service (available to TRS-80 owners on a sub-
scription basis). With STOCKPAK and the Data Ser-
vice you command one of the most powerful and
versatile investment tools available.

Here’s How STOCKPAK Will Help You:

A 900 COMPANY DATA BASE SERVICE

Monthly Data Service subscribers receive a diskette
containing 30 vital financial items on 900 of the most
widely traded stocks (S&P “500” and 400 NYSE, ASE
and OTC issues). Accompanying this monthly diskette
is an Investor’s Newsletter highlighting important fi-
nancial news and investment strategies, with sugges-
tions for maximizing the usefulness of the system.

STOCKPAK SELECTION SYSTEM
The heart of STOCKPAK is a powerful, analytical

stock selection tool which enables investors to choose
stocks which meet their investment criteria. For exam-
ple, you may wish to select only those oil and gas stocks
with price/earnings ratios of less than 7 and yields of 6%
or more. Once a group of stocks has been selected, you
can store it as a separate data file for continuing use.

REPORT WRITER

You can define the report formats you would like to
see on those stocks meeting your investment objec-
tives. Hundreds of calculations and ratios that you
define can be sorted, averaged or totalled, and dis-
played on video screen or optional printer.

TRS-80 Model | and Model I Es_ers_j:_g9!

PORTFOLIO MANAGEMENT SYSTEM

Now you can effectively evaluate and manage your
own stock portfolio of up to 100 securities with as many
as 30 transactions for each. You can record “buy” and
“sell” transactions, price and dividend information and
stock splits for instant retrieval, for record keeping and
tax purposes. You can measure actual performance or
create hypothetical situations to help you make “buy”
or “sell” decisions.

HOW TO ORDER STOCKPAK
STOCKPAK is designed exclusively for TRS-80

users with 32K business systems with two mini-disk
drives. You can obtain the basic software and sample
Data Base, plus a comprehensive User’s Manual from
your local Radio Shack Store for only $49.95. The
STOCKPAK Monthly Data Updating Service can be
ordered directly from Standard & Poor’s for $200 an-
nually, or from the order form provided in the basic
package you purchase from Radio Shack.

Standard & Poor’s Corporation
25 BROADWAY, NEW YORK, NY 10004 (212) 248-4993/3374

Circle 391 on inquiry card.



Buy your pnnter......W

MX 80/70 FRICTION FEED KIT VISTA—C. ITOH

by Orange Micro RS
Ry ‘ N

NEC SPINWRITER §

EPSON MX 80/MX 80 FT

NEW! NEC 8023 DOT MATRIX

EPSON MX 70

NEW! CENTRONICS 739
(Radio Shack Line Printer 1V)

EPSON MX 100




.with our expertise.

ANADEX

136804

) Orange Micro

PRINTER STORE

APPLE INTERFACE AND CABLE
by Orange Micro




Software Review

CourseWare Magazine

Elaine Holden
Reading and Language Arts Coordinator
Merrimack School District
Merrimack NH 03054

One of the problems limiting the use of microcom-
puters in the classroom is the lack of good educational
software. This comes as no surprise, since hardware
developments have always outpaced software
developments. The problems of generating educational
software, however, are compounded by the fact that
most educators do not have the technical skills to write
good programs and, conversely, most good programmers
do not have the educational background to design useful
programs.

CourseWare magazine was started to fill this gap. Its
philosophy, as stated in the introduction:

“Each issue of CourseWare magazine will include a
C-10 cassette containing at least two programs selected
from the ten pre-college curriculum areas of business,
consumer economics, English, fine arts, foreign language,
industrial arts, mathematics, physical education, science,
and social studies, or from the area of teacher-assistance
programs. Each student program will be accompanied by
a teacher guide, a student guide, worksheets (if appli-

_At a Glance

Name
CourseWare magazine
(September 1980)

Type
Software and documentation
for classroom use

Publisher

CourseWare

4919 N Millbrook #222
Fresno CA 93726

Price
$12.95 (or 5-issue subscrip-
tion, $50)

Format
Cassette

Language used
BASIC

Computer needed

Apple 11 or 1l Plus, Com-
modore PET, or Radio
Shack TRS-80 Model |

Documentation
28 pages, in a 3-ring binder

Audience

School teachers with access
to one of the computers
listed above
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cable), suggestions on how to adapt programs for in-
dividual lessons, a description of variables used in the
program, and a listing of the program. Teacher programs
(computer-managed instruction, computer-supported in-
struction) will be accompanied by a user guide.”

In using the materials given in the Apple Il version of

PROGRAMS
FOR LEARNING

mogat® 823
AW e iom 1872
bros

SPELL'N'TIME | mme o
QUIZSTAT R g Thes 0

Photo 1: September 1980 issue of CourseWare magazine. Each
issue includes a cassette tape of the programs in that issue;
separate versions are available for use with the Apple Il or 11
Pius, Commodore PET, or Radio Shack TRS-80 Model I.



Tomorrow and You...

For COMSAT ... what many view as futuristic is
already part of our everyday business and plans.
We offer:

¢ ORGANIZATION OF THE FUTURE—
a private corporation working directly with
governments, at home and worldwide.

¢ GLOBAL COMMUNICATIONS
OF THE FUTURE—
satellite communications systems serving over
100 countries and some 700 ships at sea.

¢ OFFICE OF THE FUTURE—
a partnership venture brings video conferenc-
ing, electronic intra-company mail transfer,
information and more, via satellite to business
and government.

e FACTORY OF THE FUTURE—
c